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Absorption Stabilising, 584
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from A.C. Mains, Charging, 719
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A.0. Mains, hmgmg from, 923
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Cirouits, Untuned,” 748
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Halyard,
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Joints, 194
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, Supplementary, 351
Uutuned, 490
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Tuning, 693, 771
Telephone Lines for wn. 795
.-yerinls and Thunderstorms, 632
Kite: Some Tests on Crystal Set Reuep:
tion, 263
Aermonic Coil Holder, 178
Afloat, Wireless, 100
Air, A Concert frowm the, 737
Condensers, Fixed, 44
Viveraft Control by Wireless. 58
Air-Spaced les 194
All Europe ” Broadenst Reseiver. 656, 749
All Range Reoeiver. Two-Valve, 21
\Wave Receiver, One-Valve, 767
Wave Set, An. 527
Alternating -'urrcnt Clircnits,
Induetance in, 812
Current Cirouits. Induotance in. 781
Alternative Crystal Reotifier. 378, 810
Grid or Anode Rectification, 796
—— Rectifi~ntion Methods, 5al
Amatéur’s Edneation, The, 922
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Fransiissions in the Irish Free State. 216
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graphing Pictures), 203
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Portable Transmitter, 59
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Amplification Factor, 760
— Power, 103
Amplifier Design, H.F., 369
Design, H.F., Problems of Seleotivity, 519
., The Crystnl 331
, The Resluhnce-(}oupled 395
Incorrect Connections of an. 271
Amplitiers, Distortion in, 156
Amplifying after D.E. Q Valves, 644
Amplion Improvements, 266
Toud-Speakers, New, 484
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Potentiul. \|evsurmg 703
- Rectiflcation, Converting 1o, 602
Resistances, 644
Apparatus, New,
10, 484, 553, 679, 705, 779, 823 855, 911
, Review of, 232 265, 586 T41. 949
Armstrong Receiver, Two-Valve, 838
Super-regenerative Receiver, The, 874
Arttificial Interference. 685
Athol Valve Holder Bragket, 554
Atlas Aperiodie Coupler, 'The, 777
Atmospherios, 292, 836, 368
, Blimination of 144
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Automatic Earthing Switeh, 692
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less Signals), 141

Auto-Transformer Coupled Receiver, 152

Aviation VWireless, Civil: The Development of
Radiotelephony for Communication with
Airoraft, 545

Avoidable Mishap, An, R74

Ball-Bearing Variable Condenser, 410
Baltic Valve Holder, 856
lusket Coil Former, 114, 773
Coil Holder, 327
Coils, A Plug Adaptor for, 44
Battery Charging, Thermionic Reotifier for. 573
ernll(‘c*IOL\S, Flash Lamp, 351
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Obligation, A, 645
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Benjamin Valve Holder, 484
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222, 286, 354. 394, 466, 53R, 549, 574, 609, 746,
T80, 824, 944
Box Spanners, Useful Range of, 484
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Bright-Lwitter, Overvnuning a, 796
Briticent Orystal, 706
British Association Meeting, The:
Radio Interest, 311
Broadeasting, Future of (New Committee of
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Coast Stationhs, 229
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. Enorpean; Progress of the Geneva Confer-
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. Futre Policy in, 730
in Lgypt, 472
in Ireland, 659
Monopoly, The, 828
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and Locations). R
System, The, 837
Broadeast Recolvel ‘' All Burope,'' 686 740
Reoeiver, Four-Valve Easy Tune, 799
Receiver, Bingle-Valve. 287
Service in Church., 112
System for Greece? 102
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Brooklands, Brondrashng 468
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430
Burwood Anti-Capacity Handle, 779
Globe Coil Holder. 911
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By-Pass Condenser, The, 490
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Caloulator, Time, 20
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713, 740, 794, 830. 850, 887, 924
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Catulogues and Books Received, 14, 46, 110, 170,
222, 286, 354, 394, 466, 53h 549, 374, 699
746, 780, 824, 044
C.A.V. Loud- Speaker, 780
Change-over Switch, A Compaot, 114
Switeh, Coil, 17
Switzh, Rotary, 17
Switch, Three-way, 655
Charging Accumulators, 926
Acoumulators from A.C. Mains, 719, 923
—— H.T. Accumulators st Home, RS6
C'hoice of a Detcotor, The, 444
of a Receiver, The, 777
(Choke Amplification, 845
Coils for Eliminating * Mains *' Hum, 183
Choke-Coupled Amplifier, Volume from a, 760
Low Frequency Amnplifier, 910
Choke Coupling for L.F. Amplifiers, 87
Chovsing a l"r\stul Detector, 931
a Valve for Dual Amplifieation Purposes,
684
Christmas, A Wireless. 797
Chureh, Broadeast Service in, 112
Circuit Connections, Reinartz, 613
Diagrams, Reading, 5I8
Fuge. T..T.. 219
Switching, 612
C'fvil  Aviation Wirelesa:
Radiotelephony for
Aireraft. 54h
Cleaning Ebonite, 160
Clincher Counnector, The, 741
Clip Connections. 41, 265
Clix Ring Tags, 856
Ciube, News from the, 18, 79. 134, 172, 225, 350
305, 432, 463, 500, 542, £93, 622, 672, 714
788, 820, 838, 908. 951
Const Stations, British, 229
Cnil Change-over Switeh, 17
Former, 575
Former, Multi-layer 284
Formers, Drilling, 847
Holder, Adjustable, 427
Holder Adjustment, 80%
Holder, A Looking. 855
Holder, A Variable 43
Holder Connection, 352
Mounting, 576
Monnting Plug, 771
Mounting. Universal. 252
Tappings. 284
Tests. Y16
Collet Knobh and Dial, The, 146
Columbia Radio Batteries. 265
Combhined Grid Condenser and TLeak, RS8R
Compact Deteotor and Note Magnifier Set, 363
Tuner, 428
Comparing Signal Strengths, 601
Competition with Private Enterprise, 015
Concert from the Air, A, 787
Condenserr Adjustinent, Ratehet, 193
- Bearings, 20
Construction,
Seale. 74
Condensers in Series,
, Reservoir, 564
“ Condit ' Radio. 178
C'onstruotional Articles. Some Recent. 774
Converting Four-Electrode Valves, 644
— to Anode Rectification, 602
Corroded Accumulator Terminals, 44
(‘nsmos Crvstal Receiver, 265
(‘ossor Series of Valves. The (Valves We Have
Tested)., 577
Counterpoise, lmloor. 128
Conpled Tnner Unit, 504
Coupling Indieator, 351
L.F. Valves to a Detector of High Imped-
ance, 444
Unit, Resistance Capacity, 010
Crystal Amplifier, The. 331
us u Voltage Reotifier, The, 584
Connections, 657
Cup. 613
Detector, 327
Detector, A New, 266
—— Detector, Choosing a, 931
Detector Hint, 575
Detector Improvement, 283
Detector, M. & M., 856
Detector Mounting, 848
Deteotors, 481. 744
Deteotors: The Eleatrical
Contaot Rectifiers, 293, 407
Detector, Usgeful. 554
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Crystal, How to Choose a, 743
— Mounting, Au Improved, 43
Oucillator, Praectical, 205
Receiver, H.T.O., 824
RReceiver, Ingrepsing the
Volume of 2, 835
leceivers, Double Re tifiestion, 271
Receiver with L., Amyplitier, A" (Dissected
Diagram), 552
iteception from 5XX, 805
lfeception, lmproving, 300
Reetitieation, Alternative,
Safety HResistances, Y37
Sensitivity, Restoring, 602
Set for 5XX, A Simple, 729
Set for High or Low Wavelengths, Au Efli-
ctent, 272
Set, fmproving u, 748
set, Staud-by, 656
Crystals, Mounting, 327
, Testing, 113
Current Topies, 13, 45, 77, 109, 131, 169, 195, 2
254, "ba 329, 353, 393, 42¢, 467, 543, 573, 38U,
620, ’ 00, 735, “5 815 151, 893, Y34
Cutting Eheet Brass, 055
Small Screws, 2b4
C W. 100-Metre Transmitter, Pelephony aud, 183
Reception, Superheterodyne, 644
Stations with u Local Oscillator, Reception
of, 272

Rapnge und

378, 810

Damaged Valves, Use for, 352
Dnmped High-Frequeney Transformers, 29
Duventry Station, Opening of the, 165
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D.C. Mains, H.T. from, 440
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Regulator, Dynic, 108
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oY Hs Life of 643
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Dubilier Mansbridge Variometer, The, 178
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~ Emitters, Safeguarding, 299

Emitter Valves, 644
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Wind-driven, 586
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Earthing Clip,
Switeh, 387
Switeh, Automatic, 692
Varinble Condensers, 644

tiarth System, Aerial and, 427

The Gripso, 485

QEusn]v Ad]usted Two- Rﬂuge Crystal Receiver

*EJ:.I
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An,
Russm, Wireless in, 76
Receiver,
Ebonite, Cleaning, 160
Cutter, ‘)’58
- —, Drl]lmg 588
,Q , Filing, 655

Four-Vulve, 799

Panels, Acme
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Tuning Colls, 410
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Editor, l.etters to the, 30, &2, 90. 117, 145, 180,
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Efficiency in Reflex Receivers, 271
— in Valve.Crystal Uireunits, 120
Efficient Design of Multi-Valve Receivers, 300
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Eftioient Four-Valve Cirocuit, An, 954
- Four-Valve Set, An, 299
Two-Range COrystal Receiver, An, 722
Egypt, Broudeasting in, 472
Lle:trical Uondensers and Alteruating Currents,
711
Frequency ‘l'vups or
Kleotrolytic lteectitiers, Preveuting
in, 796
Klementary Principles of Magnetism and Elee-
tricity (Introduction to Wireless Theory)

Wuve Iilters, 410
Evuporution

Kliminating © Mains” Hum, Choke Coils for,
82
Morse Juterference, Methods of, 63
Switches, 564
Idimination of Atmospheries, 149
fithophone, I'wo-Range Wavemeter, The, 247
luropean Broadcusting, Progress of the Geneva

Conference, 65

Broadeusting  Stations, New Wavelengths
of, 257

Broadeasting  Stations:  Waveleugths,
Power and Lucation, 818

Ether Problem, The, 1, 6, 379, 469

Ivaporation in Electrolytic Rectifiers
ing, 796

t.xcel ferminal Tags, 566

Exhibition, Btands at the W Lreless, 355
N.ARMAT., at the Royul Vlbert all,
31

revent-

. The Manclester 623

Wireless, 491

, Wireless, at the Royal Horticultural Hall,

504
Pxhibitions, The New York Ladio, 559

The Purpose of, 01
Experimental Station G2KLF, 471

Transformer, 5§04

Valve Unit, 361
Experiments with Loop
Extended Leads, 563
Lxtension Handle, Aun Inexpeusive, 220

Aerials, 522

Fading on Short Waves, 943
F'armer, Broadeasting and the, 946
Fault. An Unusual, 414
—— Kinder, The Rapinet, 679
taults in Multivalve Receivers,
, Testing for, =54
Faulty Valve, Indieations of a, 130
Field Day, A Popular, 133
Filament Construction, +11
— Control, Separate, 452
Fuses,
Lighting, Using A.(.
Wesistances, Triple, 742
Resistance Values, Caleulating, 451
Supply of Two-Volt Valves, 3477
Switehing, 848
Voltage, Testing,
Filing Ehonite, 655
]‘I”lllg Accumulator Cells, 219
Fine Aetion Control, A Single.Valve Receiver
with, 182
Tive-Vnlve Neutrodrne Receiver, 566
5XX, A Sinple Urystal Set tor, T2y
, €ryvsital Reception from, 505
Kixed Air Condensers, 44
Condenser, A Compact, 113
Condensers, Temporary 387
Condensers, Testing, 480
(C‘ondenser Unit, 388
“ Fixed Tuning” Three-Valve Set, 457
Flangeless Instruments, Mounting, 848
Flash Lamp Battery Connections, 291, 451
{'lexible Shields. 925
Flux, Non-Corrosive, 504
Fog Signals, Wireless, 501
Footplate, Sounds frOm the (Broadousting the
Scotch Express), 5
Foreign Radio Engineering lustitutes,
ship of, 32
Former for Winding Duolateral Coils, 754
Forty Metres and Below: How to Build an
Ultra Short Wave Receiver, 66
{0 Metres, Transmission on, 422
40-Metre Transmissions from WNP. 72
Four-Electrode Receiving Valves, 773
Single-Valve Reflex, A, 874
Valve Receiver, 727
Valve Receiving Circuit, 583
Valves, Converting, 644
Four-Valve Uircuit, An Efficient, 954
-—— Combination Receiver, The, 683
— Kasy-Tune Broadcast Receiver, 749
~—— Quality Receiver, 342
Reflex Superheterodvne Receiver, 242
Safety Receiver with Simple Tuning Con-
trols, 212
Set, An Effioient, 29y
Set for Outdoor Demaonstration 6+
Frame Aerial, Portable, 926
Principles Underl)mg the
(Dlrechounl Reception),
Receiver, Two-Valve, BU)
Reception, 340
Fraying of Aerial Ropes, 194
Hrequency Condenser, Straight Line, 485
Frothing in Accumulators, Causes of, 31
Fuses, Filament, 656

Looation of, 480

Mains for, 759

328, 656

Member-

Action of the

Gambrell Intervalve Transformer, The 108
—— Tuning Coils, Mwodifications to,

Geared Coil Holder, A, 372
Dial, New, 706
'l‘hree Coil Holder, 80
Gecophone Variable Condenser, 553
G.E.C. Buper-Capucity Batteries, 80
General Radio Telephone Tags, Y50
Geneva Confgrence, Progress of the (European
Broadoasting), 65
Geneva, More Problems for, 524
anelength Troubles, 807
German Broadcasting, Trend of, 592
Wireless Developments, 155
Wireless Exhibition, Big, 256
G3NN, The Equipment at (Transmission and
l{eoeptxon on 18 Metres), 60
Government and Indian Broadcasting, 571
G.P.O.—Rugby, the Great Station of the, 7
Graded Ebonite, 940
Gramophone Loud- Speaker Attachment, 52
Gramophone on the Loud-Speaker, 63
Greece? Broadcast System for, 102
Grid Bias, 808
Bius from the H.T. Buttery, 251
Condenser and Leak, Combined 885
Control of Detector Valves, 443
Leak Clips, 284
Leak Controlled by Light, A, 254
Leak, Correct Value of, 414
Aeaks Making, 75
r Anoda Reotification, Alternative, 746
Gripso Earthing Clip, The 485
Grooving Spasing Strips, 693
(i2KF, Experimental Station, 471
Guumetul Finish, 128
Guy Wires, Adjustment of, 19

Halyard, Aerial, 74 427
ITand Drifl Attachment, 160, 428
Handling Small Screws, 808
Marko Vernier Basket Coil Holder, 536
Headphone Reception at Moderate Distances,
Good ‘Quality, 149
Hertzite, 146
H.F. Added to a Reflex. 528
Amplifier Design, 260, 369, 519
Amplifiers, :nck of Efficiency in, 684
By-pass Condensers, Correot Values of, 683
Chokes, 683
Circuit, A Stable, 719
Circuits, “ Low-Loss"’ Switching in, 720
Iteeiver, Indoor Aerial, 527
Stage, Adding an Efﬁclcnt 914
Transformer Coupling, 643
Transformers, Matching, 31
I'ransformers, Semi-Aperiodic, 629
Yalves, Stabilising, 563
Valves, Switching, 388
Hidden Advertisement Competition, 846, 907, 939
High Frequeney Amplification. 237
—— Awplification, Adding n Stage of, 182
-\mphﬁel A, 411
Plug-in Transformer, B33
Transformers, Damped, 29
Hizh Tmpedance Valves, 7920
High I‘owersstatmn, A Long-Range Receiver for
th
High Qunhtv Reeceiver,
High Tensiou Accumulator Battery,
ham, 52
Batteries, Pyramid, 911
Problem, The, 71
Hints and Tlps for New Reuders, 747, 777, 897
Hints and Tips, Practical, 443, 479, 517, 551, 584
629, 657, 707, 810_ 853, 931
Hollal;g. Recent Broadeasting Developments in,
5
Winter (oncerts from, 572
Home Constructed Transformers and Chokes, 210
Honeycomb Coils, Winder for, 178
Horizontal Radiation Tests. 804
Hornless Loud-Speakers, 209 754
Horticultural Hall, Wireless Exhibition at the
Royal. 505
Hospitals, Wireless in. 231, 827
H.T. Accumulators, 252, 309, 926
Accumulators at Ilome. Charging, 836
Accumulators, Insulation of, 771
and L.T. from A.C. Mains, Obtaining, 953
Battery, Grid Bias from the, 251
H.r.C. Crystal Receiver, §24
H.T. from D.C. Mains, 490
Question, The, 720
~—~— Supply from Mains, Measuring, 585
Supply from the Mains, 853
Switch, 693
Hunt's Spade Terminal, 553
Hurrieane, Adventures in a, 81
Hydrometer Holder, 461

v\ Simply-Operated, 45!
The 0ld

ideas, Reunders’, 19, 113, 160, 21y
lgranio Low Loss Transmitting Condenser, 554
Variable Condenser, 485
Improvemeuts, Receiver, 754
Ineorrect Counections of au Amplifier, 271
Indian Broadecasting. Government and, 571
Indoor Aerial H.F. Heceiver, 527
Counterpoise, 128
Inductance Formers, Low l.oss, 949
in Alternating Current Cirzuits, 781
Information Service. Our. 491
Institute for the Radio Engineer, 33
Instrument Board, A Simple. 527
— Dial qmplugh s New. 232
Insulation of H.T. Accumulators, 771
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lusulator For Steel Masts, 252
Lead-in, 504
interference, 84 98
Artificinl, 685
ou the Broadcast Buud,
. Preventing, 372
Renction and (Tests oun Oscillating Re-
ceivers), 177
Intermediate Amplifier, Designing an, 119
Frequency Amplitiers, Resis ,t.mce Coupled,
517

L38, 671

I'requeney Awplifier,
Frequenoy

* Intermediate *
in, 340

International Astronomical Union,
nial Conference of the, 159
Broadeasting Union, 940
Operating Signals, 550

Intervalve Transformer, The Gumbrell, 108

Introduction to Wireless Theory, 336, 596, 636,
475, 711, 781, 812

Inventions, Kecent, 29, 83, 237, 269, 411, 583
754, 833, 909

Inverse Retlex Circuit, The, 237

lraq, Short Wave \Vorl\mg with, 889,

Ireland, Broadeasting in, 659

Ivish Fre State, Awateur Transmissions i
the, 216

Islet Variable Condenser, 242

Stabilising an, 479
lnnsiormers, Matching, 479
' Amplifiers, Resistance Coupling

The Trien-

Jolintse, Aerial, 144

Karas Straight Line Frequeney Condenser, 705
KDKA Received on Conventional B.B.C. Sut, 62
Short Wave leceiver. 783
Wavelength Control at, 619
Keyving Transmitters, 83, 462
Key Switch, 462

Kilocycles, Metres or, 181
Kite Aeriuls: Some Tests on Cryustal Set Recep-
tion, 263

Kueb und Dlal, The Collet, 148
Lamplugh’s New Instrument Dial, 232
Lumplugh Switch, 742
Largest Broudcnsmlg Station, World's, 281
Law of Patents, The. 267
Lead-in, A meple. 411
— Insulator, 128, 504
—— Joint, 809
— Switeh, 692
Leads, Extended, 563
l.euky Valve Holders, 563
Letters to the Fdiror, 3u. 62, 90, 117, 148, 180,
208, 23y, 270, 298, 338, 375, 412, 450, 488,
502, SY8 71T, 793, 834, 870, 912 952
I.F: Amplification Alter a Crystal Detector, 452
— Amplifiers, Choke Coupling for 87
-—— Cireuits, Methods of bmuhmg in, 63
— b\ntﬂlung, 931
~—— Transtormer Connections, 602
~—— Valves Coupled to a Detector of High Im-
pedance. 444
Valves, Switching, 656, 808
l.ibel, Broadeasting and, 82
Life of a Valve. Increasing the, 796
of Dry Cells, 643
Light Aeroplane Trials, Wireless ut the, 253
A Grid Leak Controlied by, 254
Lighthouse, The Wircless : Demonstration of the
Reveolving Beam System, 348
l.issencla Lond-Speaker Unit, 855
liissen Wire Rhcostat, 266
Local Oscillator., Reeeption of C.W.
with a, 272
A Demonstration Set for the, 92
e Stntiou Obtuining Good Quality from the,
683

Stations

Location of ¥aults in Multivalve Receivers, 480
Lozking Coil Holder, A 855
Long Distanee Sumnier Revatlon 122
Distance with Two Vulves. 413
Range Receiver for the High-power Siuvign,
Wave Adaplor, 517
Long-Range Single Valve Set, 248
Long- Wave Neutrodyne, 489, R854
Lovp Aerials, Experiments with, 522
i.oose Coupling, 479
[.oss of Effieiency in Refiex Cireuits, 31
Loud-Speaker, Alternative Methods of Conneot-
ing a, 413
A New, 269
An Interesting, 237
Attachment, Gramophone, 52
Connections, 563, 847
Hint, 888
Hprnless 754
- Improvommt 926
—— Modification, A, 252
——, 'Phones and. 452
~—— Receiver, A Short Range, 489
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Reproduchon 497, 518

Set, Single Valve 762
— 'I‘vpes The Render’'s Guide to. 639, 702
Loud-Speakers a Criminal Offenece? Noisy, 761
——: A Review of Modern Practice. 604

-~ From Single Valve Reccivers. Operating,

684
—— Volume Control, 707
Low Capacity Valve Holder, 146, 283

Capacity Valve ’\lountmr' 162
—— Consumption Dull- Emltters, Care of; 444

f.ow Frequeney Ampllﬂer Choke-Coupled, 910
- Frequency 'lra.uulonners 533
Loss Coils, 438, 646, 656, Ju()
~ loss Coils, \Iountmg, 808
Loss Cry: stal Receivers, 272
Loss Inductanee Formers, 919
Loss Transmitting Condensel 554
Loss Valve Holder, 266
l.ow Loss " b\\ltchmg in H.F. Circuits, 720
L.t and Earthing sthch (ombmed, 219
Battery, Dry Cell,
Cirenit Fuse, 219
Current for 06 Valves, 133
Lyons Station, The New, 249

Magnetic Detector, The, 720 )

Alagnetistn and  Electricity, Rlementary Prin-
ciples of (Introduction to Wircless Theory),
536

and Fleetromagnetic Induetion, 675
Magnnm Neutrodyne Coundenser, 410
Wander ’lug. 185 .
Mains ' Hnm, Choke Coils for Eliminating, 182
Manchester Exhibition, The, 582. 23
ML & M. Crystal Detector. 856
Manshridge Condenser, New Type. 586
Variome ter, The Duhilier. 178
Murking Terminals, 613
Mars Coils, 742
ILE. Accumulators, 705
Mast Height, Increasing, 251
Vatching H.F. Transformers, 31
Intermediate Frequency Transformers, 478
MeMiohael Resistance Cupncm' Coupling Unit,
H56

Measuring Anode Potential, 703
H.T. Supply from Mnnﬂ 585
- lnstnumentl, Correet Methnd of Using, 377
Metres or Kiloeycles? 181
Mien Testing, 61
Microphone Valves, 527
Micraphonie \DISVS 642 926
Microtune Knob aad D , The ** Success,”” 266
Miltinmeter Connections, 328
Methods of Using 149, 249, 747
\Imlstrv of Brnml(nstl g, A, 797
Alobile Stations, Transmissions Between (Radlin
Societies’ Field Day). I1
ALO. lDE5A Valve (Valves We Have Tested),

Modifieations to Gambrell Tuning Coils, 80
Modulation Syastem, A, 238
Monopoly, Tlie B.B.C. und, 183

The Blmdcustm 528
Morse Interfere nce, Methods of Eliminating, 63
\l'onmmgr Cryatals, 327

- Flangeless Instroments, 848

Low Laoss Coils, 808
Mull: u(li D.F.A 4, The (Valves We Have Tested),

Multilayer Coil, A, 21, &3
— — Coil Former, 284
-— Coils, W mdmg, 193
— l’ln? in Coils, 909
Multivalve Receivers, Rfficient Design of. 300
—— Receivers, Locutwn of Faults in, 480

N.AR.M.A.T. Wireless Exhibition at the Royal
Albert Hall, 312

Neutralised Tuned Anode Coupling, 657

Neutralising Condenser, 193

—— the Effect of Dlstortlon, 372

Neutrodyne Condenser, 43, 848

—~— Condenser, Magpum, 410

—— Long Warve, IB‘I 854

—— Reaction, 552

—— Receiver, Five-Valve, 566

—— Receivers, £10
Reeeivers, Obtaining Renctivn in, 271
Receiver, Valve-Crystul, 617
Ilctlt-v \ Stable’ Two-Valve Receiver for
Long- Distance Reception, 2

—— Transformers, 643

Tining, 528

—— Units, 888

nit, Two-Valve, 530
v \lves. 4(-L

\'ouh(-(l\ne Selectivity, Improving, 707

Ne\\ Apparatus, 17, 52, bO 108, 146. 178, 297, 10,
154, 553, G679, 4

—— Readers, Hlnts and Flps rm, 747, 777, 897

—— Service to Onr Readers, A, 151

New York Radio Exhihition, Tlhe, 559

News from the Clubs, 15, 79 JH 172, 225, 350,
405, 432, 483, 500, 542, 593, 6_-, 672, 714, 79K,
520, 858, 908, 951

Noden Valves, 796

Noises in n Resistance-Coupled Amnlitier. 684

Noisy Loud-Speakers a Criminal Offence? 761

Non-Corrosive Flux, 504

Non-Mierophonic Talve Holder, 114

——— Valve Mounting, 283

Non-Reversible Plug Adaptor, 252

Note Magnitier Sot, Compnet hetectar and, 363

Notes and Quones Transmitters'. 254, 141 398,
478, 521, 561, 579, 611, 678, 713, r26, 704 830,
=44, 89.', 934"

Novelties, Readers’. 43. 73, 128 193, 25] 9283 2397,
351, 387, 427, 461, 503, 575, 612, 655, 692,
771, 808, 847, 88K, 925

Oldham High Tension
'I'he, 52

One-Valve All-Wave Receiver, 767

Ongar, Transmitting Equipment of. 111

On Meliday with a Super-het., 539

Opening of the Daventry Station, 165

—— of the New Oxford Studio, 776

4

Accumulator Battery,
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Operating Bignals, International, 3530

Ormond Reduction Gear, The, 949

Oscillating Crystals, 217, 741
Receivers, Radiation in, 849

Outdoor: Demonstration, Design of Four-valve
Set for, 64

Output Transformer and Choke
Simultaneonsly. 149

Overrunning a Bright-Emitter, 796

Oxford Studio, Opening of the New, 776

Filter used

Panel, A Built-up, 24

—— Brackets, 855

—— Support, 504

Yarallel Movement Condenser, A, 411

Parliament, Speeech Amplifiers in, 843

Patents, The Law of, 267

Peenliar Fault, A, 24¢

P’elizan Ultra Vernier, The, 674

‘I'hones and Loud-speaker, 152

Photograph ’lmnsnusswns 161

Pietures, Telegraphing : Amcrican Developments
in Telephotography, 203

Picture Transmission, Progress inm, 184

Piezo-Eleetric Vibrations in Quartz Crystals, 896

Plug Adaptor for Basket Coils, A, 44
Aduptor. Non-reversible, 252
and Socket Conneetor, New Type, 824

Plug-in Coils. 583
Coils, Multi-layer, 908
Coils with Two Ranges, 193
Terminal Strip, 160
Transtormer, High IPreqneney, 833

P.M. Detector, The New Radio In struments’, 108

Palarisation of Wireless Wuves, 859

Polurity, Testing for, 19 -

PPole-finding Paper, 327

Portuble Frume Aerial, 426
Transmitter, American, 59

P’ositive or Negutive? 760

st Oftice Beum Statiup. The, 454
Oftice Complacency. 564

t’ofentiometer Connections, 128, 931

Power Ampliﬁcntion, 103
and Energy in  Electrioal Circuits, 596
Valves, Some (Valves We have Tested), 627
Valve, The, 931

Practical Hints and Tips. 443, 479, 517,
621, 657, 707, 8lu, 833, 931

Priority, A Question of, 836

Private Enterprise. Competition with. 915

Problems, Readers’, 31. 63, 91, 119, 149, 181, 210,
240, 271, 24y, 340 377, 413, 451, 489, 527,
563, 6ul, 643, 683, 719, 759, 745, 835, 873,
914, U533

Pruteoting Telephone Cords, 925

TP'rotection, Valve,

Pulley  Repair, 504
Substitute, 387

Push-pull Ampitieation, A Receiver Employing
Both Resistan-e Capacity and, 32
Amplifier, Method of Using a, 119
Amplifiers, 643
Receiver-Amplifier, 381
Receiver. Reflexed, 602

Putting the Gramophone on
633

Tveamid High Tension Batteries, 911

Pyrex Aerial Insulators. 750

551, 584,

the Toud-speaker,

Quality or Distance? 689

—— Receiver, Four Valve, 342

Quartz Crystals, Piezo-Electric Vibratioms in.
96

Question of Priority, A, 836

Radiation in Osecillating Receivers, 849
Tests, Horizontal, 504

Nadio “ Condit,” 178
Keeo * T.E,” and “T.Z.,"” 662
Kngineer, An Institute for the. 33, 184
Instruments’ P.M. Detector, The New 108
Society of Great Britain, 38

Railway Centenary, The B.B and the, 34

Rapinet Fault Fiuder. The, 474

Ratehet Condenser Adjustment, 193

Ravald Variable Condenser, 297

Reaction Adjustments, 443
and Interference (Tests on Oscillnting Re-
ceivers), 177
by the Tuned Plate Method, Ohtaining, 836
Coil Connections, 220
Coil, Reversing, 83, 427
in Nentrodyne Receivers. Obtaining, 271

teaders’ Ideas, 19, 113 160, 219
Novelties, 43, 73, 128 193, 251. 283, 327 351,
387, 427, 461, 576, 612, 655, 692, 771,
808, R47, BRR ¢
Problems, 31. 63, 91, 119, 149, 18I, 210,
240, 271, 209, 340, 377, 413, 451, 4R, K27,
A3, (‘lll 643, 683, 719, 7hY, 79h, B35, 873,
914, 5] ‘i

Nieading Civenit Diagrams, 518

ealistio Loud-speaker Reproduction, 497

Ryeciver, The Choice of a. 777

Receiving  Valves. Four-elertrode, 773

Recent Tnventions, 20 83, 237, 269, 372, 411, 583,
754, 833, 009

Reception, Direetional: Principles Underlying
the Action of the Frame Aerial, 39

— of C.W. Stations with a Lo:zal 0‘101“{1'601
272

Receiver

Amplifier, Push-pull, 381
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Receiver Employing hoth Resistance Capacity
and Push-pull Amplification, A, 32
Iniprovements, 754

Reeording Wireless Signals: Principles of Auto-
matic Reception, 14, 233

eclification in Reflex Circuits, AMethods of,
210

—— Aethods, Alternative, 551

RReduction Gear, The Ormond, 949

TRetlex Cireuit, 847
Circuit, A Simple, 847
Circuit, Loss of Efticieney in, 31
Coils, 247
Difficulties, 528

ltetlexed Neutrodyne Cireuit, A, 601
Push-pull Receiver, G02

Reflexing Direet, 552

tteflex \'eutlu(l\ne A Stable Two-valve Receiver
for Long-distunce Reception, 2
Neutrodyne Receiver, Further Notes on the

, 171
Receiver s n Simple Crystul Set, Using
G50 G )

Receivers, A Common Fault in, 873
lteccivers, Liflicicney in, 271

Receiver, Selective Single Valve, 35
RReceiver, Two-valve, 414

Set, Standard, 451

sSet, Three-valve, 563

Superheterodyne Receiver, Fanrevnlve, 242
Without Crystal, A Three-valve, 432

Reinarty Cirenit Connections, 613
Cir2uits, Safety Candensers in, 113
Receivers, Threc.valve: Selective
with quh G ity Amphhunmn 40l

‘ Reinartz > Receiver, A Single-valve. T8

Reluy Stations, Ul(;sllng Down the, 433

tembler \':\rinl)lv Coundenser, 146

Itemote Control Component: A Simple Trip Re
lay Providing Good Contact, 69
Control Receiver, New, 665
Receiver Control, 463

Reservoir Condensers, 5G4

Resistance Capacity Coupling Unit, 910
Capacity Coupling Unit, \lc\hchncl 8%
(}oupllng in * Intermédiate _\mpllﬁers,

340

Tuning

.Shbllmng, 551
Units, 833
Value of Telephones, Correot. 414
Resistance-coupled Amplifier. A New, 857
—— Amplifier, Noises in a, G81
—— Amplitier, The, 395
—— Intermedinte Frequency Amplifiers, 517
Voltage Awmplifieation, 897
Regonant Howling, 602
ltestoring Crystal Sensifivity, 602
Dry Cells, 44, 760
Reversing the Reaction Coil, 83, 427
Review of Apparatus, 232, 265, 586, 741, 823,
949
tevolving Beam System, Demonstration
(The Wireless nghfhou»o), 348
Rewinding Telephones, 461
Rhenstat, Vernier, 804
Hheostui New "‘\ pe Burandept, 824
Righi- lnwle \\innw Joint, 74
Iing MTags, Clix, 854
R.IL. lhuhohequemv luter-vaive Canpling Unif
The New, 823
'l‘rul\.‘-furlncl'. The, 264
Roberts Retlex Nentrodyue
Notes on the, 171
totary Change-over Switeh, 17
Round the World in a Week-end, 858
R.S.G.B. Annual Outing, 147
to Visit Ongur, 38
Rugby, The Giant Station of the G.P.O0., 7

of the

Recciver, Further

Safety Condensers in Reinartz Cirecuits, 113
Device for Valve Circuits, 909
Receiver, Four-valve, with Simple Tuning
Controls, 212
Resistances, Crystal, 937
Scotehl Express, Broadeasting the, &I
‘reening, Kffective, 694
Serews, Cutting Small, 284
. Handling Swmall, 808
Sclective Receivers, 601
Single-valve Retelver. A, 683
Single-vnlve Reflex WReceiver, 35
Two-cirenit Receiver, 865
Selectivity, 197, 690
, Problems ol 340, 413
Selector Switch, 503
Self-oseillntion, 760
Semi-nperiodie H.F. Trausformers, 629
Separate Filmment Control, 452
Separating Two Stations Operating on the Same
Wavelength, 873
Serics-parallel Connections of Batteries
sistances, 636
Switeh, :{_ 220, 847
Switehing Improvement, 19
Seventy Metres, Balow, 917
Sheet Brass. Cnt!ing‘. 655
Short Waves, 875
, Fading on, 943
, Trouble on. 528
Short.range Loud-speaker Receiver,
Reception, 564
Short-wave Coil, 410
Coils, 269

und Re-

A, 489

Short \\"a’ve. Its Discovery, Abandonment and
Revival, The, 389
Receiver, KDKA, 783
~—— Iteception, 778
lteception, New Circuit for, 903
Trangmission, A New System of, 373
Transmissions, 895
Transmission Theory, 885
Transmitting Stations, 466
—— Variometer, A: 20-100 Metres, 190
Working with lrag, 889
Work : 1'wo-valve Set for 40 to 120 Metre
Reception, 53
Siemens Cell, New, 706
Sigmax Suafety Battery, 17
Nl-'nal Strengths, Comparing. 601
Sl;;n.nls International Operating, 3530
Silvering Bath, A, 113
Simplifying the Coustruction of Superhetero-
dyne, 719
Simply- ()I)l'l ated High Quality
Single Control Tuning System
Control Two-Valve Receiver. 45%_’
Valve Broandeast leceiver, 287
\Ualve Loud-Speaker Set, 762
Valve Receiver for Distant Reception, A,

lh-vuivm', 5L

3 Rcu-n\en with Fine Aetion Contrel,
182

Valve Reflex, A Fonr-Electrode, 814
Valve Retlex Receiver, Selective,
Valve " Reinartz ' Receiver (D|ﬁ~~d d Dia-
gram). 708

—— Valve Set, Long Nange. 248
Vilve Set, Range ot a, 720 .
Wire fm Lond-Speaker Kxfension, Using
a, 9

Slow Motion Diuls for Five T uning, Using, 181

small Power Transforers, Designing, £36

\mlmn Valve, The New, 124

Salderin ﬂlnt 114, KoY

\ullll diviectric "Vurinble Condenser,

954

Taes of @,

Sounds from the Footplate, 51
Spaeced Coils. 237, 808
Spaeing Strips, Preparing, 284, 693
Spade Terminal Connection, 613
—— Terminal, Hunt’s, -553
Terminal Im]nmomem 114
Terminnl, New, 485
— l«: minal with Plng and Sockef Conmection,
184

Tuner, An lnteresting, 269
Tunmg 337
Speech Amplifiers in Parlinment. 843
Spherieal Variometer Windings, 14
Sniral Joint, 888
Square Lnw Condenser. The. 810
Stahilising an Iutermediate Frequency Awplifier.
‘ !
H.E, Valves, 563
Stahle Duasl Receiver with Valve Betection, A,
151

H.F. lnullf A, 719

= ‘afm(lard Four-Valve Receiver, Range o

378

Sty mduxd Reflex Set, 43l

Stand-by Crystal Set, 656

Steel Masts, Insulator for, 252

Storad HUPL Battery. The, 950

Siraight Line Frequeney Condenser, 485, 700,
w23

Valve und Crystal Receiver, A, 32
&n.mdeml Wires, 612
Sub-Connectors. ** Belling-Lee,"" 297
Suceess ' Microtune Knol, and Dial, The,
266
&m-lme: Reception. Long-Distance, 122
Snper-Capacity Batteries, G.E.C., R0
Snperheterodyne, Blullllng i, 32
C.W. Jeception, 61t
Modification. A, 7
on the Loeal bmtlon 1'sing a, 443
Receiver, Four-Valve, 242
, Redueing the Number of Valves in a. (84
Simplifying Con: trnetion of, 719
TUnit, 564
Super-het. On Holiday with a, 539
super-Regenerative Circnit. A New, 264
feceiver, The Armstrong, 874
Supplementary Aevinl, 351
Switches, Elimins ntmg, 54
Switching a Receiver, 707
H.F. \«ulvvs 388
Switehing-in L.F. Cironits, Methods of, 63
1o F. Vaulves, 656, B, 931
Telephones, 771
Switgh, New I'vpe (Energo), 679
—-~, Transmit-Receive, 328

Tapa Plug and Soeket Connector
Tec:hnienl Terms, l)lMlou.uy of, 56 '..!5 557, 499,
Gil, 680, 715, 757, TH, Pﬁl K871, 901, 947

ln-nnphlng Pictures : American l)evelnlnnems
in Yelephotography. 263
Telephone Connections, 74
Cords, Binding, 328
Cords, Protecting. 925
—— Jacks, Wiring, 925
lines for an Aerial, Using the, 793
Plug Connections, 284
Telephones, Correct Resistance Valne of. 413
of Different Resistances, Using, $14
, Rewinding, 461
, S\\'itr'l’ing. 77l
Switeh, 161
‘Taga, 926
Tags, General Radio, %50

)
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Tnlophnny and C.W. 100 Metre Transmitter, 185
Record, Amateur, 280
'I‘wnplute, :\(ljust.nble Lomponents. 3
‘Temporary Fixed Condensers, 387
Terminala, Marking, 613
. Sccuring, 194
Terminal Strip, Plug-in, 16y
Testing a Variable Condenser, 811
Box, A Simple, 480
Crystals, 113
— Filnment Voltage, 328, 656
—— Fixed Condensers, 450
for Distortion, 5n.)
for Faults, 554
for Polarity, 19
Mica, Gl
Ir: wforme rs, 833
Vilve hmlssmn, 708
Thermionie Reetifier for Battery Charging, 53
Valve: Lts Origin and levelopment, The,
417
Valve, The Coming.of-Age of the, 415
Theory. Introduction to Wireless, 836G, 596, G36,
brh, 711, 78I, BI2
'I‘Inoc Coil Holder, Geared, 80
Vulve Neceiver Opm.mng from the KElectrio
Muaina, 587
Valve Receiver—20-1 800 Metres, &, 876
Yulve Reflex Set, 563
Valve Reflex Without Crystal, A, 452
—— Valve Reinartz Receiver: Selective Tuning
with High Quality Amplification, 401
- Valve Set, " Fixed Tuning,'” 457
- Valve Two Uircuit Receiver, 731
Three-Wauy Change-over Switeh, 65
Thanderstorms, Aerinls and, 632
Time Caleulator, :
Indieator,
Tixit Ferminals, 17
fonex Valve Holder,
Topics, Current, 43,
21, 254, 28) d"l Bt
, 620, 662, TU0,

The, 741
45, 7. 1069, 134, 169, 195,
3%, 128, 467, 513,
5, 775, Bl3, 851,

'lon i '\ vrnier Dial, 524

7 Notes, 400, 554, 640, 742, T80, 814, 913, 930
h\pcrimelnul, 504
Correct Position of, 91

furmer,
in Retlex Cireuits,
":Lfit)u, ETHY
2atio with D.E.Q. Valves, Carrect, 42
S condaries us Chokes, Uslng 119
sl Chokes. Home Constructed, 210
Testing, 835
after Crystal Rectilication, 272
Transmission and Reception on |1 Metres: The
Equipment of GENN, 0
on 10 Metres, 422
Transmissions Bet\\een ‘|0|'I|4
Societies' Field Day),
, Uhotagraph, 161
Short-Wave, 8595
Theory, Short-Wave, 885
ransmit-Receive Switeh, 328
Transmitters, Keving, 83
Transmitters’ Notes and Queries, 334, 371, 348,
TR, 521, S61, 57, 611, 678, TLI, 726, T4,
830, R4, M7, 03¢
llllllslllllflll“ Apparatus, 583
qupment of Ongar, 111
Stutions., Short Wuve, 46
Trend of German Broad:asting, 592
I'rienminl  Conference of the International
Astronomical Unjon, The 159
Triple Filament Resistances, 742
Trip Relay, 69, 283
Trocon Valve hock‘t. The, 779
Tumbler Switches, Vnlve Sockets trom, 331
Tuved Anode Coupling, Nentralised, 657
Annde Unit, 387
Ilate Method, Obtaining Reaction by the,
836
Tuner, Compnact, 428
Unit. Conpled, 504
Tangsten Catswhisker, 114
Tuning Coils, Kdiswan, 410
Problems, Some, 629
20-1,.8000 metres: A Three-valve Reeeiver, K76
Twin Wire Spreader, 74
Two-cirznit Heeceiver, Selective, 865
- Receiver, Three-valve, 731
Two-electrode Valve as a Rectifier,

Stations (Radio

T

Using a,

7

2NB, British, 15

Two-range  ('rystal
Adjusted, 795
Crystal Receiver. An Etficient, 722

—— Receiver, Designing a, 760

Two Ranges. Plug-in Coils, 193

‘Fwo-range Wuavemeter, The Ethohone, 207
Receiver, 614

Two Stations Opers

Recciver, An Liasily

on the Same Wave-

length, Sepu 873
Unijue American Broadeagting Stations,
WY and W7, 367

Two-valve All-range Receiver, 21

—— Armstrong Receiver, 838

—— Frame Aerinl Receiver, 302

— Neutrodyne Unit, 530

Receiver, Single Control, 442
Receiver with Jacks, A Simple, 490
Neflex Raceiver. 414
Set for 40 to 120 Metre Reception (Short-
wave \Work), 53

Two Valves. |4onv‘ Distance with, 413

Two-volt Valves, Filament Sup|-|v of, 377
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Uitra Short-wave Receiver, How to Build an,
(1)1
Vernier, The Pelican, 679

Unit Receiver, The, 747

Universal (onl 7\Icunfmgs. 252

l'usolwd Valve Problems, 423

“Untuned * Aerinl Civauits, 748

Untuned Aerial, The, 490

Unusual Fault, An, 414

Utility Variable Condenser, 768

Vacuum Grid Leak, Ediswan, 911
Yalve and Cryestal Receiver, A Straight, 32
——, A New, 211
Caps, Removing, 576
Crystal Uircuits, Efticieney in, 120
Crystal Neutrodyne Reeeiver, ti7y
Crystal Reueners 643, 033
Data, 426
Kuission, Testing, TO8
Filaments in Beries. 444
Holder, A New, 77
Holder, Baltic, 856
Holder Braeket, Athaol, 554
Holder, low Capaciry, 146, 83
Holder Low Luss, 266
Holders, Leaky, 553
Leg Contacts, 43
Mounting, low Capa:ity, 462
Mounting, Non-microphonic, 281
Problems, Unsolved, 423
I’rotection, 503, 683
Rectitication, Dual Receiver
Safety, 576
Valves in Series, 503
in the Making, 435
Neutrodyue, 462
Talve Socket, Bramalls, 5id
Socket (onm-chom I
Sockets from Tunibler Switehes, - 331
Valves, Selesting, 777

with, 31

Accumulator H.T. Butteries, 309, 3lu
Adaptor for Testing Anode Current, 328
—— for Testing Filament Voltage, 328
Adjustahle Coil llolder, 427, 509
Lead-in Joint, 194
—~ Link for Aerial Guy Wives, 19
Template for Transferring ( omponent
l)lmeusmns to Insnunn ut Panel, 73
Aerial Cirenit Connection, 351
Halvard fitted with Rlng, 427
Fuliey Replaced, 504
Pulley bubstltute 387
Aerials, Kite, 263
Aerinl Spreader, of Square Section, 20
Sple.ulel Twin Wire, 74
Tuning Coil for Simple C'rystal Set, T30
Tuning (Diagrawms), 772
Aermonio Two-Coil Holder, 178
Aireraft Control by Wireless, 58, 59
Air-spaced Coils, Method of Supporting, 269
Air-Spuce ' Wire, 741
Alexanderson, Dr. 943, Y44
Aluminitm \ngle Bracket. 856
~——=~ CUabinet at the Radio World's Fair, 560
Amuteur Wireless Life-saving Serviee, 709
Ameries, Low Power Broadeasting in (WaAM),
89
American Broadeasting b‘.atious WJY and WIZ,
Two Unique, 307, 308
Hornless Loud-Spenl‘m
Ammeter, Hot Wire, 597
-\mphﬁex at Cn.tvslnvs Sporte Meeting, 116
——at Tenuis l'hnmplonslnp 18
Amplifiers at Masomic Million Banquet, 228
Amplifyving from Gramophone Records: Reprs-
ducing Device, 870
slion Loud-Speakers, r\«\\, 484
‘\ne‘ov Oscillating Crystal, T4l
Angle Bracket, Aluminium, 556
Anti-Capacity Switel, 526
Anvil Coil Winder for Honevcomb Coils, 178
Avetie, In Tune with the, 513
Argentine, Wireless in the, 817
Artillery Control by Wireless, 279
Athol Valve Molder Bracket, 554
Atlas \penodw C ougl;r, 74
Austmlmn 3 BD, 222
2 CM, 77
Automatically Tuned Receiver An, 564
Antomatic DIF. Tustrument, Major Basll Binyon
[Jemonsnmn.g his, 700
Earthing Switeh, 693

An, 209

Ball-bearing Vurviable Condenger, Lamplugh,
410

Baltic Low-Uapueity Valve-Holder. %i6

Rusket Coil Former, Method of Inereazing the
Diameter of the Hub of «, 114
Coil Holder, 327, 772
Coil, Moumnw of Low Cupacity, 44

Battery Chngmg Thermionic Rectitier for, 573,
504

B.B.C. I(ecuvmg Station wt Hawves, 3538, 368
at Rugger, 750
Beuring for Coendeuser Exteusion Rod. 20
Belgian Field Day, A—Members of the Rescau-
Belge, 621

\ulvm \\e have Tested, 179, 247, 406G, 577, 627,
I-
Valve, Selection of a, 445, 475
Umt Ju\peumenf.nl 361
\\mdo“
Varinble Coil Hol(l-yl A, 43
Condenser, Ball BRearing, 410
Condenser, Gecophone, 553
Condenser, lgranic, 485
Condensers, 583, 910
— Condensers, Earthing, 644
Condenser, Testing u, 8i1
Condenser, Utility, T06
Grid leak, New Type, 780
Variometer or Variocoupler, 754
Reunction, 576
Variometers, 910
Variometer Switching, 352
Windings, Spherical, 19
Vernier Adjustment, 772
\ttanchment, 388
Coil Holiler, \\'oodlmll, 26
Condenser, 29, 427, 461, 636, 692
—— Condcnser Adjustmem 3
Condenser Control, 485
Control, 655
Dial, Torvie, 824
Pointer, 160
Itheostut, 809
Vibrations in Quurtz Crystals, Pieza-eleetrie,
96
Voltage Amplifieation, LResistance-copled, 847
Rectifier, The Crystal as a, 584
Volume, Control, 489

from a Choke-coupled Amplitier, 760

wander Plug, Tmprovised, 328
Wave Filters, Electrical Frequeney
910

Traps ar,
\‘Jnelvugrll Control at KDKA. 619
Range of o Receiver Increasing the, 64

ILLUSTRATIONS

Belin, M. KEdouard, Y36
Belling-l.ee Connector, 8565
Short-Circuiting Plug and Socket, 855
— ' Bub-Connector, 297
Benjamin Valve-Holder, 454
Berlin Exhibition—View of Wireless Tower, 460
Bilbao ]hoadcuhng Station, BY4, 89Y
Billi Condenser, 557
Binding Telephone Cords, Three Stages in, 328
Binyon, Major Basil, 700

Bird, Amateur R(cenmg Apparatos Owned by
M. 9

G, 7
BK2 A Belgian Transmitter, 132
Blanesburgh, lLord, 226
Box .S]mnnol for Small B.A. Nuts, 481
Bramall’s Valve Sooket, 551
Bridgwater, Post Ofice Beum Station ut, 454
455, 456
British Associntion ’\leetmg, 31!
Bloudrnsnng. Future: A New
of Enquiry, 226
Coast und Land Stutions, 280
© — 2NB,” 15
lho.1dcn<(1ng Brooklands, 468
Brooklands, Blondcnstmg, 168
Brooklyn, J. W.—A New York Amauteur, 543
B.T.H." Hornless Loud- Speuker, 754
" Bng ' Key, 558
Built-up Panel A, 29
Burndeypt Rheostat New Type, 824
Senes f Valves, 430, 431
Valve Factory, 439, 441, 442
Wireless, Ltd., Senlce Department of, 110
Burnham, Mr. W, Fellow I.R E., 313, 355
Burwood Aunti- ?npﬂcn_v Handle,
Glohe Coil Holder, 911
B.W.R. Coil Holder, 911

Committee

Cadet Mancuvres, Wireless in, 13

Cairo Uulling, 852

Caleulator, Time, 20

Cam-Cantrolled Coil Holder, A, 238

Cascude Amplitier, A Resistance-Cupacity
Coupled, 630

t'ateshy’s, Ltd., Sports Meetin

Clhambers, L. F., Cloke Coil
Amplifiers, 87

Changeover Switeh, A Neut, J14

Bwiteh, Three-Way, 655

Clarlestown, Mass, : Frame Aeriul ut, 851

Cheque Transmitted by Telephone Wire, 203

Uhing, Members of the International \mnt«-llr
Radio Association of, 516

* Ohitenl” Marine Wireless Equipment on Board
the s.8., 40

Cinems nmgruph Pictures by Wireless, 231

Clincher Connector, 741

Clix Ring Tags, 856

Coast and Land Stations in
with Ships 230

Coil Fourmer Constructed in Two Halves, 575
Holder, Adjustable, 427 804
Ilolder Adjustment, 804
Holder for Punel Mounting, 14
Holder with Rack and Pinion Movement,
372
Mounting, Universal, 252
Plug, Right Angle, 771

6

. Amplifier at, 118
or Choke Cnpacity

Communiention

Wavelengths  of European Rroadensting
Stations, New, 257
Wavemeter, An Inexpensive, 8
Broadanst, 94
Webber Coils and Coil Holder, 52
Week End, Round the World in a, 858
What is Being Said, 626, 766, 862
Shall 1 Buy? 683
the B.B.C. is Doing, 274
What to Do with £125,000 u Yeur, 721
Wind-driven Dynumo, 586
Winder for Honevcomb Coils, 178
Winding Duolateral Coils, Fm mer for, 754
Multilayer Coils, 19
Winter Coucerts from Holland, 572
Wire Cleaner, 693
Wireless Atloat, 100
at the l,wht \eloplune Trials, 253
(‘hlmhuxs A, 797
Kxhibition ut the Royal Horticultural Hall,
505
Fog Signuls, 5ol
in East Russia, 76
in Hospitals, 231, 827
League, The, 515
Lighthonse, The, 348
Season, The, 273
Sho\\. The, 341
nals, Recording, 141, 233
elegraphy Bill, The, 34
Theon. lntroductiou to, 536, 590,
711, 781, 812
Wuaves, Polarisation of, 839
Wire Rheostat, Lissen, 266
Wires, Stranded, 612
‘\nm-r Dn"mms 8t
Joint, nght Angle, 74
T elephone Jacks, 925
WJY and WJIZ: Two Uuique Ameriean Byoad
easting Stations, 307
W.l. Products, 232
Woodhall Vernier Coil Holder, 266
Working Ebonite. 27, 328
World's Largest Broadonsting Station, 28]

H36, 673,

Coils for Rughy, 663
('ollet Clip Conneotor, 265
Knob and Dial 146
" Colombus,” 8.8, Apparatns on Bourd, 80
Columbia H.T. er.-r\ R
Combined Grid Condenser aud Leak, 888
Lead-in Tube and Earthing Swnch. 411
Commutator Interrupter, 791
Condenser Adjustment, kqtchet 1493,
. Neutralising, 144
- Scale,- Xylonite, 74
Unit, Fixed. 388
Control Room at 5NO, Neweastls, 513
—— Room in the New O\lmll Mudlo. Ry
torrngated Cardboard Spacing for Coils, 9o
Celluloid Bupporting Strips for honls 194
I*aper in bpuced Coil 237
Corsham, Mr, E. F. 38
Cosmos Cx}stnl Recencr, 265
(‘ossor Valves, 577, 578
Coupling Indlcntol Coil Holder with, 352
Crawford, Lord,
Crewe and Dlshl:l Radio Society, Members of
the, I8
Oritical Control Attachms ut, Vernier, 73
Crystal Attachiaent for \alve Receiver, 656
Detector, M. & M., &5
Detector on Valve Legs and Sockets, 327
Detectors, Spring Mounting for, 845
—Mountlng Reversible, 43
Oscillator and hnpln,\mg Eqnipment ut
KDKA, 619
—_ Reoelvrr Oscilluting and Ampln)mg 333
—— Crystal lle"mvlng Set, H.T ¢
Cuffley Station. Transmitter used nt ll
Cutter for Drilling Ebouite, 888

Damping Plate Stabiliser, A, 1y
Iinventry—Same Unnsuul Viewpoints, 297
The High Power Station at, 15

e Forest Dr, Lee, 14, 274, 416
Detachable Filament ]-‘nse. 656
Vernier Ooudenser, 388
Discected Diagrams, 518, 552,
748, 778, 811, 834, 898, Y32
Donble C'one Loud-3peaker, Westeru Electric, 237
Eceentrio Detector, 554
Pale Two-Position Switeh of
Design, 17
Throw Kuife Switeh, 742
D nllmg Ehouite, Cutter for, 888
Jig for Duocluteral Coil Formers, 847
Ih-nm Rezorder, The Maguetic, 144
Dunl Amplifieation Receiver, 450
Dubilier Mansbridge Variometer, 178
Dublin KFree State Broadeasting Station,
Nulee-Tone Gramophone Attachment, /2
Duolateral Coils, Kxperimental Mounting for
HYH
Coif Former, 754
Dutel, Canals, Acrials on, 941
Dynic D.C. Regulator, 108

385, 630, 658, 708,

Compact

735, 736

Earth Conunection, A Simple, 113
——— Connpe:tion to the Water Tap, 8§47
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Earthing Switoh, Automatio, 693
—— 8witeh, Plug and Socket, 387
Eastick Spade Terminal, 484
Ebonite Panels, Guide for Filing, 655
Valve Holder, by A. H. Clarkson, Ltd., 779
. Working, 27, 28
Eckersley, Captain P. P'., 464
Eckersley’s ‘Jhlpt.) Btation Destroyed, 9356
Edinburgh, Improvements at, 202
Ediswan Grid Leak, 911
Toning Coil. 410
Efesca Regenerative Tunar, 949
" Elettra,”” The S.Y. 315
Emery Cloth Fitted to Crystal Detector, 575
Energo Break Switch, 679
Ethophone Two-Range Wavemeter, 2497
European Broadousting Statious, 257
Iixcel Terminal Tags, 586
Experimental Mounting for Duolateral Coils, 576
—— Station G2KF, 471, 472
Valve Unit, 361, 362

Faraday, Michael, 203

Fault Finder, Rapinet, 679

Filament Euse, Detachable 656

—— Rheostat, Lissen Wire Wound, 266

Finger Print Transmitted by Telegraph, 206

5NO, Neweastle, Control Room at, 513

Fixed Air Condenser, 44

Fixed Condenser, An Early Construeted, 113

! Condenser Constructed from Tead-covered
Lighting Cahle, 387

i— (ondensers. Making, 908

——— Condenser Unit, 488

Flash Lamp Battery Conneotion, 219

—— Lamp Bulb-Cap as Crystal Cup, 219
Lawmp Bulb Used in Testing for Polurity, 19

Fleming, Dr. J. A, F.R.S. 416

Floating Broadeasting Station, 523

Formis, Herr Rolf, 985

Four-Flectrode Vulve. Tubular Type, 654

Frame Aerial, Portable, 681
Aerial at Charlestan, Mass., 851

Fraser, Captain Ian, 226. 530

Frayed Aerial Ropes, 194

Frenophone Loud-speaker Movement, 6R1

I'riction Rednction Gear, Ormond. 950

Galvanometer, Suspended Coil, 71;
Gambrell Intervalve Transformer, 108
Gassing in Accumulators, Warning Device for
Indicating, 926
(iange for Slattine Sencing Strips, 284
Geared Coil Iolder, 552
Dial (Wilkins and Wright). 706
(:.E.C. Laboratorias’ New System of
Wave Transmission, 373. 374
Gecoplone Geared Variable Condenser, 553
G.E.C. Super-Capacity Battery, 80
General Radio Telephone Tags. 950
German Amateur Transmitter, A, 285
(5NN, Equipment at, 60
(ilags Aerial Insulator, Pyrex, 780
Glow Discharge Microphone, 715
(iolders Gireen Rociety's Field Day, 133
Graham, Mr. W.. 22
Gramophone Attachment, Dulce-Tone. 52
on the Loud-speaker. Putfing the, 633, 634
Records: Amplifying from, 870
¢rid Bias from the H.T. Battery, 251
Oondensey and Leak. Combined. 888
Leak Contrvolled by Light (dingrams), 254
Leak, FEdiswan, 911
T.eaks, Making, 75, 76
tivipso Earthing Clip, 485
Groovine Spacing Strips, 693
GIKF., KExperimentnl Station, 471.-472
(12NM : Oporated by Mr. Gerald Marouse, 280

Short

Hadow, Sir Henry, 226
Hule Parker Three-coil Holder. 80
Halyard as Supplementary Aerial, 351
-~ Method of Replacing Broken, 74
Hauml Drill Attachment, 160
- Drill Indicator, 428
Handling Small_Screws, A Method of. 808
Tlarko Vernier Basket Coil Holder, 58
Helical Plug and Socket Connector, 824
H.F. Amplifier with Crystal Detector, An. 81
——-— Anode Reaotaunce Unit, R.T., 823
— Transformer, Plug-in, 948
—— 'I'ransformer with Honeveomb Windings,
Hilversum Station, Holland. 572
Honeyeomh Coils, Anvil Coil Winder for. 178
Hornless Loud-Speaker, An American, 209
Loud-Speaker, B.T.-H.. 754
Horticultural Hall, Kxhihition at the, 406
Hospitals. Wireless in. 827
ot Wirec Ammeter, 597
—— Wire Ammeter, Principle of the. 758
H.T. Accumulators, Insulation of, 771
- Batteries, Accumulutor, 309, 310
H.T.C. Crystal Reoeiving Set, 823
— - Low Capacity Valve Holder, 146
1P, Bwiteh, 693
Hunt's Spade Terminal, 553
HVA. Hanoi, Indo-China, 255
“Hydrometer tlolder, 461
Tvpical, 758

igranic Variable Cundenser. New Type, 485
[ndian 2BG, Apparatus at, 54
Induetance Change-over Switeh, 17

Inductance Formers, Low-Loss, 949
Instrument Dial. Lamplugh’s New, 232
Insulation of H.T. Accumulators, 771
Insulator, Lead-in, 504
Intervalve Transformer for Stepping-up Voltage
between L.F. Amplifiers, 782
Transformer (Gambrell), 108
Inverted ' L, "' Aerial, 792 v
lglet Variauble Condenser, 232
Iwatsuki Short Wave Station, J1AA, 717, 718

Jenkins, AMr. ¢ P, 221
JIAA, Twatsitki Short Wave Station, 717, 718

Karas ‘ Orthometric "' Condenser, 705

KDKA, Crystal Oseillator and Amplifying
Equipment at, 619

Ken Wood, Hampstead, Opening of, 140

Kenworthy, Commander J. M.. M.P., 505

Key Bwiteh, An Inexpensive, 462

Key Type Lead-in Switeh, 692

King, H.M. the, 34

Kipling, Mr. Rudyard, 226

Kite Aerials, 263

Knife Switch, Double-throw, 792
Koenigswusterhausen, New Station at. 863
Kootwijk, High-Power Dutch Btation. B1f
KY5 Station, 330

*“L'* Aerlal, Inverted, 792
Lamplugh Ball-bearing Vuriahle Condensey,
410

Micrometer Crystal letector, 266
New lnstrument Dial, 232
Switeh, 742
Leading-in Tube, 831
l.ead-in Insulator, 50t
Joint, Adjustable, 194
Tube and Earthing Switoh (ombined, 411
Wire, Preventing Briakage of, 819
lLeclanché Cell, 831
Levi, Mr. Luoien, 274
Levden Jar, 831
1..F. Amplifier Switching, 656
lLilehoat, Wireless Installation on
Equipped with Wireless, 620
Life Saving Servive, Amatenr Wireless, 709
Light Aeroplane Trials, Wireless at, 253
Grid Leak Controlled hy (diagrams), 254
liightships, Wireless on, 26
l.ima Broadecasting Station, Pern, 70!
Lindsay (Dr. X. D)), 776
Tiissen Loud-Speaker Attachment, 855
Wire-wound Filament Rlieostat, 266
Long Ruange Single Valve Set, 248
Looped Wire for Multiple Terwminal
tions, 74
f.ond-Speaker Attachment, Tissen, 855
Designed by Captain Ronnd, 269
with Cross-bar and Rosking Mirror, 498
, Putting the (irnmophone on the, 633, i34
., ** Voeal Chords ** Fitted to, 252
Lond<8peakers iu the Making, 631
Loud-Speaker with Permanent Field Magnet,

Board, 481

Connec-

JuJs
Low Capacity Mounting for Four-pin Valves,
6

oz
Oapacity Valve Holder, 283, RG6

Loss Coila (A. B. Callingham), 950
Loss Coils, Marking Out Spuecing Strips
for, 656

—— Loss Coils, Spaeciug Strip for, 428
——— l.oss Condenser, Serviee, 823
—— l.oss Inductance Formers, 949
l.oss Valve Halder, 266
1.1, Cireuit Fuse, 219
Lyons Statiou, The New, 249, 250
Maclurcan, Mr. C. Do Australivg 200, 77
Muepherson, Mr. Ian, 226
AMagunetio Detector, 832
Drup Recorder, The, 144
Magnum Neutrodyne Condenser, 410
Wander Plug., 485
Manaohester Exhibition,
624, (25, 626
M, & M. Crystal Detector, RiG
Manceuvres, An Echo of the, 467
Manshridge Condenser. New Type, 586
Variometer, Duhilier, 178
Marconi D.F. Aerial, 775
Marcuse, Mr. G., Equipment of, 256
Marine Wireless Equipment, 45
Marking-out Spacing Strips, 656
Mars Coils, 742
Murshail Harriss, Mr. G, M.l.I15.F., 650
Mars H.T. Acoumnlators, 705
Masonie Million Banquer, Amplificrs at, 228
Mast Extension, Tempornry, 251
McMichael Resistance Capacity Coupling Unit,
856
AMechanieal Rectifier, Vibratory, 871
Megaw, Mr. Eric: An Irish Transmitter, 329
Miea Condenser, Variahle Capueity, 910
, Testing, 61
Mierometer Crystal Detector, Lamplugh, 266
Microphone Amplifier, 872
Microtune Knoh and Dial, ‘‘ Success,” 266
Mobile Stations, Transmission Between, 11
Station Used at Welwyn, 12
Wireless : Signal U'nit Krecting Station, 429
Murse Inker, Typical, 872
Mould for Mounting Urystals in Wood's Metal,
Seetion of, 327

Exhibits ut the, 623,

7

Moving Coil Connections, Improved, 352
Mullard Valve Works, Machinery at, 435
Multi-layer Coil, A, 83

Coil. Method of Winding, 29

Coils, Corrugated Cardboard  Spacing
1or, U3
Coils, Sectional Former for Winding. 284

(‘oils, Section of Former for Windiug, 143
Multiple Terminal Counections, ¥1, 284
Muttistut Triple Resistance, 742

N.A.R.M.A,T. Wireless Kxhibition at the
Royal Albert Fall, Exhibits at the, 314,
el seq., 355 et seq.

Neon Lamp, 901

** Neutralised ”* H.F. Amylifier Detector, A, 778

Neutralising Condenser, 194
Condenser for Panel Mounting, 43

Nentrodvne Condenser Converted from Variable
Grid Leak, 848
Condenser, ilagnum, 410

New York Radio Exhibitions, 559

New Zealand 14X, 286°

Non-Microphonic Valve Holder, 114

— Valve Mounting, 283

Non-Reversible Plug Adaptor, 252

Northolt Station, Apparatus at, 55

North German Lloyd Liner
Apparatus on Board, 580

Norweginn Transmitter, A, 820

O

Colombus,"”

Oldham A\ccumulator 11.T. Battery, 52
Ongar. The R.8.G.B. at. 13), 147
Transmitting Equipment of, 111. 112
Open Core Telephone Transformer, 902
Ormond Friction Reduction Gear, 350
Oscillating Crystal (Aneloy), 741
Osram Valve Works, Machinery Used at, 435
Oxford Stndio, Control Room in the New, 789
Stndio: Pr. A. D, ULindsay at Opening
Cerenony, 76

Panel, a Built-np, 20

Mounting for n Pocket Vultmeter, 818

- Bupqorts, 504

Parallel Movement Condenser. 411
Paris Amateur Confereuce : Linpressions of I'er-

sonalities hy Major Borrett, 196
Parliament. Speech Amplifiers in, 843. 544
Partridge’'s Helieal Plug and Socket Connector.

824

Paper-Clip Connectors, 44

Paulist Fathers’ Church in New Yaork, Broad-
casting at the, 259

Pelican Ultra Vernier Dial, 679

Pencil-Box, Twa-Coil Holder Constructed from. 43

Peunant Hills, Sydney: Transmitting Hoom of
the High Power Station at, 154

“ permtector ' far Use with (‘osmos
Rteceiver. 265

Phillips’ Transmitter, ete., at Hilversum, Hol-
land, 135

Photograph Transmissions, 161, 162, 163

P’iano Castor Insulates Base of Steel Mast, 252

I'ictures, Apparatus for the Iteception of, 163
Apparatus for the ‘[ransmission of, 162
Telegraphing, 203, et zeq.

I''lng Adaptor. Non-Reversible, 252
and  Soeket Conuectious for
Reaction Coil. 427
und Socket Earthing Switeh. 387

Plug-in Coils with ** Aperiodic " Tuning, 551
Coil with Double Mouuting. Tapped, 193
H.F. Transformer, Y48
Terminal Strip, 160

1*.31. Detector, Radio Instruments, 108

Pocket Voltmeter, Panel Mounting for, 848

Polar Vernier Condenser, The, 29

PPoreriain Insulator UTsed as Aerial Pulley, 128

Partable Frame Aerinl, 681

Post Oftfice Beam Station at Bridgwater, 154
Office Box, 918

Power Valves, Types of, 627, 628

I'vison, Broadeast Reeception in, 174

PPulley Substitute, Aerial, U&7

Pyramid High Tension Bottery, 9it

I'vrex Glass Aerial Insulator, 780

Crystal

Reversing

Quartz Crystals, Piezo-Electrio Vibrations in,
96
1.8.1,. Card Received from LALA. 912
Radlo Association Annunal Dinner, 776
Ecco Valves, '* T.E.”" and '* T.2.."" 62
ITnstruments P.M. Detector, 108
Revelry, 843
Tonlouse ** Broadeasting Station, 795
Rapinet Fault Finder, 679
Ratehet Condenser Adjustment, 193
Ravuld Varinble Condenser, 297
Rayleigh, Lord, 226
Reaction Coil with reversing IPlug. 220
Reversing Switeh in Coil Plug, &3
* Retlex Neutrodyne,” A, 932
lteflex Neutrodyne Receiver. Roherts, 171
— Receiver, A Single-Valve, 745
Rerenerative Tuner, Efeson, 949
Reinartz, Mr. John T., 170
' Reinartz '* Single-Valve Receiver, 708
Rembler Condenser. 146
lRemote Control Compouents, 69
Control Recciver, New, (5, 636
~ Receiver Control, 463, 464, 465
ltesenn Belge, Memhers of the, 621
Resistance and Condenser Unit for Valve Pro-
tection, 009
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Resistonce Capacity Coupled Cascade Awmplifier,
A, 630

Capacity Coupling Unit, 856, 910
Coupled Amplifier, Two-Stage, 857
Reversibie Crystal Mounting, 43
Riff Campaign, Radio in the, 432
Rheostat. New ‘Tvpe Bllln(lept 524
Right Aungle Coil P'lug, 771
Augle Wiring Joint, 74
ft.L. H.F. Anode Reaotance Unit, %23
= Transformer with Sectionalised Wiudings,
269
Roberts, Captain  Alban, 66
-—— Reflex Neutrodyne Receiver, 171
Royal Loudon Ophithalmie Hospital's
Valve Brondeast Keceiver, do4
loxden, Sir Thomas. 226
R8GO, nt Ongar, I'le. 147
Rubher Sleeve I'votection for Valve Sovkets, 503
— Suspension for Receiver Cnbinet, 926
Rugby, Coils for, 663
lmpire Station. 99, 109

“S$.B." in

Light-

Austratin, 815
Schoolboys and Wireless. 236
Scoteh kxpress, Broadcasting the, 51. 56
Serews, Mcethod of Handling Small, 808
Sectional Former for Multi-layer Coils, 284
Selector Switel with Knife Switeh Contacts, 503
Self-Adjusting Ball Joint, 283
Semi-Aperiodie W.F. Transformer
\erles Parallel Switch, 847
ice Low Lose Condenser, 823
tlield Wircless Society’s Field Day, 134
* Shell " Aerinl Insulator. 791
.\hmt Wave Receiver by Mr. L. C. Ford, 11
Wive Transmission at the G.[X.C. Lahova-
taries in_ Ameriea, 373. 374
Transmission I‘hem\ K85
Wave ‘I'ransmitting Apparatus. 389, 390
Wive Working with Irag, 859, 890, 891
Sicmens Cell, New, 706
Siginax \nfct\ Battery, 17
Siugle lever Series Pars Switeh, 73
-Valve Receiver, A (Dissevted Di: rgram), 518
-Valve Reflex iteceiver, A (Dissected Dia-
gram), a-h-

Bobbin, 629

-Vulve Reinartz’  Receiver (Dissected
I)lugr'nn) 40!-
Valve Set, Long Ruuge, 248

Six-Valve hnpnhn't(mdyne Reeeiver, 218
Sloeve Protection for Valve Sockets, Rubber, 503
Steeves KFised to Grid Plate Sockets of Valve
Haolder, 194
Sodion Valve., The New, 129
South Foreland Wireless Iughtlmuse 348, et seq.
Spacing Strip for Low Lonss Coils, 428
Strips, Assembling, 808
Strips, Grooving, 693
Spade Terminal Connection for Heavy Cables, 613
— Terminal, Hunt's, 553
Terminal Tmprovement 114, 485
—— ‘Puner Giving Wide Runge, a6
Spark ‘Pransmitter. 231
Speech Amplifiers in Parlinment, 843 R44
Amplifier (sed by I'riner of Wales, 449
Spherieal Reaction (oil for Coupling to Vario-
meter, 576
Variometer \\mdmg-1 19
Spiral Jeint for [‘empomr\ Counectione, 888
Spring Mounting for Crystal Deteetors, 848

Alexanderaon, 1., K. W, 373, M3
Andrewes, H.,
Anson, . ‘\, 53, 849

.-\ppl«ton. Prof. K. V., 135 433, 632, 885, 923

Baguley, N. G., 15
Bangay, R. D. .
Barnes. 1.. L., 2
Bartlett, A,
Benham, €. )
Biake, G. B.. 254, 361
Blumlein, A. D., 445,
781, 812
Butman, Carl If., 689

Canham, J. W, 933

Cape, H. L. 805

Castellain, A. P.. 369. 903
Chetwode-Crawley. Licut.-C'olonel. 229
Colebroek, K. M, 293 407, 481, 744
Coureey. Philip R.. B2l

Denman, . . G.. 633

Devereux, F. 1., 302, 443 767

Dinsdale, A., 307, 5,3

Downes, N. 138

Dowsett, . Al., 937

Burrant. Flight-Lient. 1. I°.. 889

Eckersley, Captain I’. ', 460

Editor, The, 1. 33, 34, 65, 493, 121, 151, 183,
184, 211, 241, 973,974, 301, 341, 379, 115,

175, B36_ ADE, 636, 675, 7)1,

‘ Broadcasting ' n Navel.
worth, 635

Catalogue, 1926 (Will Day. Ltd.), 714

hary and Note-Book, The Wireless, 1026, 666

* Iither and Reality,” By Sii Oliver Lodge. 16

Br J. D. Magk-

Standard 1-v-1 Receiver, 638

Stanley, Sir Arthur, G.B.E.,, C.B.. M.V.0., 515
Stoke Poges Church: Broadcasting at, 43
Storad, H.F. Battery Cell.

btmlght Line Freqm ney Lomlenser, 4R5

Valve Detector iwith One Stuge of Resistance-
Coupled Amplification, 854
Holder Bracket, Athol 554
Holder, Non-M'inrnphonic, 114
Making Maohinery, 435, et seq.

Stranded \clml Wires, Winding, 612 Pins. Correct Method of Opening, 43
Streeter, My, J. S, (Cnpe Town}, N6 I'rote-tion, Unit for, 909
Stroels, Mr. M. .S 673 Receiver, Four-cleetrode, 727 728

' Suceess \[nlotune Knob snd Dial, 266
Success Variable Grid Leak, 780

Superheterodyne Receiver, Six-Valve, 218 : ¢ g '
3 . e = Variable Capueity Miea Condenser, 910
Supersonic [leterodyne Receiver, First Condonser. Enelosed, 583 ’

tienl Design for, 200 ' - :
Suppoerting Air-Spaced Coils. Method of, 269 Condenser, Gecophone Genred, 553
Bleck for Experimental Danels, 504 Variometer for 20-100 Metres, Short Wave, 190
Suspended Coil Galvanameter, 715 or Variocoupler of Special Design, 754
Swimming Club, lLond-Speakers at Jenleaze, 14 Windings, Spherical, 19
with Three Windings, 910

Talbot, Dame Meriel, 226 [ . 2
Fapan IMug and Socket (onnector, 742 Vernier Adjustment, Lmproved 772
T |].|»enl Ling-in Coil with Double \lonm,lng 193 Attachment for Varinble Condenser, 461
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Cords, J'hree Stages in RBinding. 328 Condenser. Method of Mounting, 427
I’lng Connections, Multiple Terminals for, Condenser, The Polar, 20
— Critieal Control Attachment, 73

S\ iteh, 461 Dial, Torvic, 824

= Tags, General Radio, 450 Mavement for Condenser with Compensated
Tnrs. Retaining Washer for, 926 Friction Drive, GY2
Windings, Internal Connection for, 462 I'ointer. 160

9 'Ifclnpcrnmeutnl Studio,” A, 78 Itheostat, 80D

Template, Adjustable, 73 Vorniometer Reduction Gearing, 485

Iompman AlAast Exrension, 251 2 b et it Speaker, 253
Trunis Ball Attached to Halyard, 194 Vacal Chord Fitted to Loud-Speaker, 25

Championship, Amplifier at. 148
Terminal Strip, Plog-in, 160
Testing Box, A Simple. 180
rhermionie Rectitier for Buttery Chatrging, 573
Valves, 417, 418, 319, 420, 42}
‘Three-Coil lloldel Hale I’arker, S0
Way Imnge-()\'m' Switeh, 635
Wire Aerinl System, 372
Thunderstormes,  Aerinls wud. 652, et seq.
lime Calounlator, 20
Time Indieator, 575
Tixit Terminals, 17
Tonex Valve Holdor, 741
Torvie Vernier Dial, #24
Transtormer with J'nmwd Windings, %33
Transmnit-Receiver Switeh, 328
I'ransmitter Used at Cufley Station, 11
'I‘np Relay, 64, 283
T'rucon \nn(,npuuh YValve Socket, 779
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Socket, 351
Tuned Anode Unit, Condense r 995
" Tuned Grid* H.F. Amplifier with Anode Witton-Kramer Llectro-Mngnet, 677
Rectifieation (Disseeted Diagram), 898 WIY and WJZ, 307, 308
Tuner Unit for Panel Mounting, 428 W.I. Products 232"
Unit Used hy ]tgch(l.E.(. nf1 Anerica for Woolmer, Viscount, 312
Transmitting 140 Metres, 422 P o L Y
Nl Wita s erinl ISprasder i Woodhall Vernier Coil Holders, 266
2RG, Appnratus at Indian Station, 514
2N B, British, 15

Socket, Bramall’s, i54
Cuit, Kxperimental, 361, 362

Prac-

WAAM, DBroadeasting Station, 89
Walsh, Mt. J. J.. Minister for l’osts and Tele-
graphs, Irish Free State, 654
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Weathercock with Call.Sign. 128
Wehber Coil and Coil Holder, 52
Short Wave Tuning Coil, 410
Welwyn, Mohile Station Used at. 12
Western kleetrie Cone l.owd-Speaker, 237
WG Y, Broadeasting Station, 281, 252
White Star Line Lifehoat with Wireless, 620
Wilkins and Wright Change-over Rwiteh, 17
Wilson, Mr. E. A, 394
Winding Multi-layer Coil, Method of, 29
Multi-Iayer Coils. Former for. 143
Wireless Tighthouse, Sonth Foreland, 348
— on Lightships—Light Vessel No. 67, 26
Wire Reel as [ixtension Iandle. 220
Wiring Joint, ItijghtkAng]l_e 74 e :
acCKs, L aroved ethnd or,
and Plate, 387 th)l_ephone IO :
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THE EUROPEAN ETHER PROBLEM.

HIS International Broadcasting Bureau at Geneva,
]I which operates under the title of Office Inter-
national de Radiophonie, has already commenced opera-

little

7

controlled by political considerations. There is
doubt that a considerable amount of ¢ give and take
spirit must be shown by the enginecers representing the
various broadcast organisations in Europe, because the
difficulties in the way of a satisfactory settlement are

tions, and a cémmunication has recently been received  considerable, and there seems to be no possibility of
from Mr. A. R. Burrows, whose 0 i esessssesasssessasenng overcoming these unless some sacri-
appointment as Director of the 3§ ? fices are made both by the British
Bureau was announced in these & CONTENTS. PAGE i  Broadcasting Company and also
columns  some time ago, stating E EDITORIAL VIEWS 1 § the organisations in the rest ot
that a Conference is to take place ® REriex NECIRODYNE .. o ¢ Europe.
at Geneva on July 6th and 7th. By H. A. Hartley. : It seems a]mo§t certain th:\t
Technical experts of every & puapy—Trr Grant STATION OF THE ¢ sooner or later it will be recognised
broadcasting organisation in 1 G.P.0. 7 § that the solution to the difficulties
Europe will meet to discuss ques- & By L. H. Shaughnessy. ¢ at present encountered lies in a re-
tions of importance in connection & TraxsyissioN Trst wire MoBILE i duction in the power of some of
with the organisation of broad- : Stations .. 11 T the bigger stations, even if this
casting stations in Europe. It is § Cureexr Tories 13 % may necessitate the setting up of
stated that the prime object of the & N AMATEDR STATION 15 3 additional stations of lower power
Conference is to secure mutual § By N. G. Baguley. ¢ to serve the same area. Stations
agreement upon a system wherchy & “EW APPARATUS . $ of very high power will cause con-
the existing European‘stations and 3 NEWS FROM THE CLUBS e 18 $ siderably more interference than
several of the projected stations & READERS' IDEss = -~ 19 7 will be caused by several smaller
can operate at their highest pos- & Two-VALVE Aic Raxer Receiven .. 21 £ stations which could be so arranged
sible efficiency without any risk of & £ Jo Whllst : as to serve the same number of
mutual interference. i Broapcast BrEvITIES 25 % listeners. 1f and when at a later
The communication points out § WORKING EpoxiTe 27 % (date it is found that these smaller
that a satisfactory outlook for the % W ki, ¢ powered stations, being - more
future is impossible if the present i RECENT INVENTIOXS = -7 298 jumerous, are causing interference
policy is pursued any further. § L.ETTERS To THE EDITOR - 80 % Decause of the (hFﬁculty of select-
We assume: that by the present § ResDERS’ PROBLEMS 31 & ing a sufficient number of wave-
policy is meant the haphazard 3 5 lengths, then the next direction in

way in which stations are put up
and start working on wavelengths convenient to them-
selves without consideration of other parties, whilst there
is a general scramble amongst the European nations to
see which can claim the biggest share of the ether first.
It is interesting to note that this first Conference of
the International Bureau is virtually a Conference of
‘engineers to deal with the technical side and the technical
problems involved, and that the Conference will not be

3

which it will be possible to find a
solution will be in reducing the wavelength of all stations
so that there is a wider frequency band between each
transmitting station. From the experiences which are
being recorded continuously at the present time it is also
apparent that if shorter wavelenghts were employed for
broadcasting, then the same area would be covered with
less initial power, and the number of broadcasting stations
increased with less interference.

Ao
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A Stable Two=Vaive

Receiver for Long
Distance  Telephone
and local Loud

Speaker Reception.

By H. A. HARTLEY.

r O obtain reliable loud-speaker results from Lroad-
casting  stations at ranges up to 300 miles or
more, it is generally necessary to employ at least

four valves in a circuit involving several critical tuning
adjustments.  The tuning of such a circuit could net be
entrusted to o person unpractised in the art of tuning,
and the demands made on the filament battery would in-
volve considerable maintenance costs it the receiver is to
be used regularly. It was with the object of reducing the
number of valves and tuning adjustments necessarv to
obtain the above-mentioned results that this two-valve
reflex set was evolved.

The writer has constructedd most of the so-called
““super 7 circuits which have appeared during the last
few vears, with, it must be admitted, unsatistactory re-
sults  One fact, however, was revealed during this
period, which indicated that the most promising results
were to be nbtained from the neutrodyvne circuit and other
circuits similar in principle.

/ ~\ I\

JULY Ist, 1925

yy

The comparative difficulty of building an efficient
neutrodyne set. involving two or more H.I. valves, in
the home workshop is undoubtedly the reason why this
excellent receiver has not heen more widely adopted in
this country, but the two-valve receiver about to be de-
seribed could be constructed easily, and retains all the

hest features of the original ‘‘ neutrodyne.”

The general arrangement of the circuit, which was
published in Raedio Breadcast carly in 1924, is due to
Mr. W. van B. Roberts. If the reader constructs this
receiver and follows the instructions carefully, he will
possess an instrument which, on an efficient aerial, will
give

(1) Distortionless loud-speaker results from any main

broadcasting station up to about joo miles away,
without interference from the local station, and
using only two valves.

(2) Clear, reliable reception on headphones up to

distances of 3,000 miles.
(3) Freedomn from inter-
+ ferences by radiation.

HT.2 (4) Excellent results: in

NEUTRALISING
CONDENSER

the hands of a novice,
and

FIXED | PLATES

w

Q000

(5) Freedom from hand

T
1
]

U,

[}
! .
: capacity effects.
1

L

The receiver is a combi-

- .
-~ nation of the neutrodyne
‘principle in a regenerative

reflex receiver, but, unlike
many home-constructed reflex
sets, is very stable and easy
to operate. There are two
tuning controls, only one of

which is critical, and stations

+ can be logged, with approxi-
7. mately equal readings on
each dial. so that an in-

Fig. 1.—Circuit 'diagram. The capacities of the fixed and variable condensers are as follows:
¢, and C;, 0:0005 mfd.; Cj3, 0:00005 mfd. (approx.); Cy 0:00025 mfd.; C; 0:0002 mfd.; C;,
0:005 mfd.; C;, 000025 mfd.; Cg, 0001 mfd.

A I0

experienced person need only
turn the condensers to the
pre-determined readings to

receive any  broadcasting

station within range. The
14
y
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Reflex Neutrodyne.—

Wireless
World

ceivers of this type has sug-
gested to the writer various
improvements over the origi- e’
nal circuit, which have been =

|

&Y

construction of several re- e
¢

&

incorporated in the following . % |
|

|

7 ysazt i
description. Cr

I
Construction and Assembly. D@ =i
Having  procured  the
necessary  components, the
constructor should commence’ 9 % -

1% 1%~

m
m
©
a1,
°%
w
S

_éﬂ

by drilling the panel and
mounting the condensers,

B e

%))

e

NN,
L

rheostats, and jack. ¢ Or-
mond '’ Jow-loss conrlensers
were chosen, as the alu-
minium end plates are very
convenient for mounting the various hrackets necessary
to support the coils, and as they are fitted with }in.
shafts.  Other makes of square law condensers may,
of course, be used, provided they are fitted with }in.
shafts, which are necessary if slow-motion dials are to
be used. It may be explained here that condensers with
built-in verniers are unsuitable for this receiver, as the
accurate logging of stations, if such be used, is impos-
sible.  To those who have never used a well-constructed
slow-motion dial, the close tuning obtainable is a reve-
lation, and the extra initial expense will never be re-
gretted. It is not absolutely essential that the first
condenser be fitted with such a device, but, as symmetry
in the layout of the pane! was desired, both condensers
were 50 equipped.

The two small knobs near the side edge of the front
panel are used to actuate the tuner and reaction coil
coupiings. The spindle on the left-hand side is 2}in.
long, while that on the right, which acts also as a support
for the H.F. transformer coils, is s5in. long. Both
spindles are cut from 4B.A. screwed rod, and are Iitted
to the panel without bearing hushes. \Washers are fitted
on exch side of the panel, and it is unlikely that the
absence of metal bushes will cause any inconvenience

G

Fig. 2.—Drilling details for front panel.
depending upon diameter of tuning dial; B, 1/8in. dia., countersunk for No. 4 wood screws;
C, 532in. dia.; D, 5/32in. dia., countersunk for No. 4+ B.A. screws; E, 3/8in. dia.

i8

The sizes of holesare as follows : A, 1/8in. dia., position

here. The tapping switch should be constructed from
the usual parts, with the switch arm spindle prolonged
through the front panel. If the constructor does not
desire to go to the trouble of mounting this switch behind
the panel, he may, of course, fix it on the panel itself,
although the writer has always thought that a row of

|

q 7 ey

=t

: 4
: %
O %% T

SR 2| ||

‘/_' ! ; ! b .0 D o L_L
{2_ Eé'_/ v ] ? _?- ‘?_@;? A
‘._1‘/2'--1.. -2%"——#-1’-—1-—1‘_.]'—-1"—’.«—1"—71 T

Fig. 3.—The terminal panel. The sizes of holes are as follows:

A, 1/8in. dia.; B, 1/8in. dia., countersunk for No. 4 wood screws;

C, 5/32in. dia., countersunk for No. 4 B.A. screws; D, 3/16in.
dia.; E, 1/4in. dia.; F, 3/8in. dia.

switch studs detracts very much from the appearance of
any well-built set. The switch has been mounted in the
centre of the panel; but if a symmetrical layout is of
secondary importance, the switch may be mounted nearet
to the aerial coil with advantage. ‘The assembly of the
A . front panel may be left at

4 ’ this stage until the cotls are
ready for mounting. 1In the

1 meantime the L.T°, trans
2 former, valve holders, and
fixed condensers
screwed to the
m the position
in ig. 4.

The coils are wound on
thin ebonite or fibhre disc
formers, sin. in diameter,
with eleven equally spaced
slots. In no case does the
diameter of a finished coil
approach sin., but the sec-

may be
haseboard
mdicated

|
|
|
|
|
|

2% 2%~ 2

tions bhetween the slots are
useful for mounting pur-

17Y%

Fig. 4.—Arrangement of components on baseboard.

poses. As will be seen m
Fig. 5, the sections not
A Il
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occupied by nwounting screws s
may be cut down to the level 3
of the windings if desired.
Before yinding the coils,
each  spider-weh  former
shouldd be marked with an
arrow indicating the direc
tion of winding, and cach
cail should be wound in ihe
samedircction.  ‘These arrows are

useful in mounting the coils, as ' it
the front ot each coil (as indicated : '{{”M/‘ it
by the arrow) must face the same _ - e

. - S : 3 -t
direction. 1l.ach end of the wind- - “&‘\\\‘&\\\
ings should e neatly solilered to : 2 \ N

a tag tixed io the former by a
brass screw. Coil A is made by
winding on jo turns of No. 26
D.S.C. wire, tapped at the 1st,
2nd, sth, 1oth, 20th, 3oth, and
4oth turns. olls S, and S, are
identical and  are wound with

t turns of No. 26 D.S.C. wire.

Fig. 5.—Detalls of the variable coupling between the aerial and closed circuit coils.

Coil R has about 18 turns of No! 26 D.S.C. wire,
but a little experimenting may be done here. The re-
action coil should be just large enough to feed back sutii-
cient energy without noticeable ‘¢ back-lash.”” If it is
too large, reaction is difficult to control. Coil P is made
by winding on 20 turns of two colours of No. 26 D.S.C.
wire simultaneously, and the inside of one winding is
connected to the outside of the other, as
shown in the circuit diagram, so that the
winding proceeds from the outside of the
coil to the centre, immediately back to the
outside, and again to the centre in the same
direction. The separation of these various
20ils on their common axes when mounted
should be about 2in.

The mounting of the tuning coils A and
S, is clearly shown in Fig. 5. The aerial
coil A is fixed and is carried at its centre
by a small angle bracket screwed to the end
plate of the adjacent tuning condenser.
The secondary coil S, is carried by a brass
arm pivoted at the edge of the baseboard.
A connecting link joins this arm to the
threaded angle piece on the adjusting
screw. It may be explained that the rather
tiresomely slow movement of the coupling
i between coils A and S, is intentional, as
much variation here is undesirable, since it
affects the readings of the condenser con-
nected across S,.  When the receiver is
completed, the two coils should be separ-
ated just sufficiently to eliminate interfer-

ence from the local broadcasting station,
Fig. 6.—Reaction, neutral- and then left in that position. The set can
ISire e ot SIGRRYSr then be calibrated for the other stations,
A 12 5
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Wireless
World

1 Radion panel, 18in. X 7in. X Jin.

1 Ebonite panel, 9in. X 3in. X Jin.

I Wood baseboard, 17}in. X 7§in. X }lin.

2 Ormond lew loss square law condensers, 0-0005 mfd., without
vernier.

2 Accuratune dials (4 inch).

1 Igranic intervalve transformer.

1 Swilch arm and studs.

2 Ashley valve holders.

1 Watmel variable grid leak.

The photograph reproduced in Fig. 6 shows in detail
the mounting of the group of coils P, S,, and R. The
coils S, and R are supported on one side hy the reaction
adjusting spmdle, and on the other by a short length of
4B.A. rod screwed into the metal end plate of the con-
denser. Clearance holes are drilled where the rotating
spindle passes through the formers, and the coils are kept
in position by spacing washers and pairs of lock nuts.

LISTS OF PARTS REQUIRED.

1 0005 mfd. fixed condenser.

1 0001 mfd. fixed condenser.

2 0-00025 mfd. fixed condenser.

1 0:0002 mfd. fixed condenser.

1 Single-circuit filament control jack.
1 Telephone plug.

Terminals, small knobs, 4 B.A. screwed rod, brass strip,
square tinned copper wire, 2 oz. No. 26 D.S.C. wire,
small quantity of green 26 D.S.C. wire, screws, washers,
efc.

The spindle would be unable to carry the weight of the
coil without some additional support. A brass strip
5in. x }in. x &in. screwed to the condenser end plate at
an angle of about 30° to the base board provides this
additional bearing.  Lock nuts are fitted to the spindle on
each side of the strip, and one pair of these is used to
clamp a brass angle piece which engages with the bearing
strip and acts as a stop for the position of maximum
coupling of the reaction coil.

7O COIL A

Having mounted the valve
holders, fixed condensers and
intervalve transformer, the
terminal panel should bhe
drilled, and the terminals,

grid leak, and neutralising
o condenser mounted thereon.
This latter can be easily con-
structed from two condenser
plates, or can be purchased
ready made.

Light terminals are pro-
vided for the aerial, earth,
and battery connections. For

the sake of appearance, a
single terminal has been

orovided for the —I1..T. and
—H.T. leads, in order that
the terminals may be ar-
ranged in pairs.

o | Wiring.

The wiring may now he
carrie] out with No. 16
5.W.G. square tinned copper
wire. Tt is essential that the
connections to the coils be
made in exactly the manner
shown in the wiring diagram

1 where the letter denotes the

outer end of each coil. The

stationary and moving plates

of the variable condensers
should also be connected as
shown, otherwise difficulty in
tuning due to hand capacity
will be experienced.

The grid lecak and neutral-

Fig. 7.—Wiring diagram.

7

In the coil P, the junction between the outside of the neutralising coil

and the inside of the transformer primary winding is at Y, the inside of the neutralising coil is

at X, and the outside of the transformer primary at O. The minus six_je.ol‘ the H.T. pattery is
connected to the terminal marked —~L.T. Condenser capacities are given below Fig, 1.

ising condenser have been

placed at the rear, since,

with two given valves, only

an initial adjustment is
A I3
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Reflex Neutrodyne.—

required. 1f, however, the valves are changed, other
settings of both the leak and the condenser will he
required.

~ Adiustment and Tuning.

When the wiring is completed, the valves should he
inserted in their holders, the aerial, earth, and batteries
connected, and the receiver tuned to strong signals.  “I'he
tuning operation involves the adjustment of the aerial
coil tapping and of the two tuning con-
densers.  Without turning off the amplify-
ing valve rheostat, the valve
should Dhe removed from its
holder, a picce of gummel
paper fastened rounc one of
the filament legs, and the
valve re-inserted in  the
holder.  Tf the paper has
not become dislodged, the
filament witl not light, and
the operation of neutralising
the capacity of the valve
may be proceeded with. Re-
move the headphones from
the plug, insert the plug in
the jack, and connect the
headphones in series hetween
the detector valve H.'I'. ter-
minal and the detector valve
tap of the H.T. battery.
The amplifying valve will not S
now function as an audio- ~
frequency amplifier. TI'he signals ori
ginally tuned in will still be heard, and,
without touching the tuning condensers, the N
neutralising  condenser  should  be  adjusted ~
until no signals can be heard in the head-
phones. If the moving plate of the condenser is too far
from the fixed plate, the capacity will prohably be too
small to achieve this result, in which case the distance
between the moving plate and the fixed plate should be
reduced and the process repeated.  When this silent point
Las been determined, the receiver has all stray capacities
vgutralised. and it is then in perfect order for general
reception.  The process must be repeated if the valves
are changed.

Tt will be noticed that the withdrawal of the telephone
plug from the jack interrupts the filament circuit. This
enables one to find the best position for each of the rheo-
stats; and, leaving them set, the receiver cam be left
untouched by merely removing the telephone plug.

After very little experience the operator will be sur-
prised at the case with which distant stations can le
brought in with satisfactory volume. The condenser
across coil S, is very critical, and the careful adjustment
of this dial in conjunction with the right amount of re-
action is important. If it is found that a certain station
comes in at, say, 65 on the second dial, the corresponding
reading on the first dial will be between 63 and 67.

A carefully compiled table of condenser readings is of
great use in finding any particular station when desired.
The condensers are merely set to these figures when a

ATy
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slight adjustment of the reaction coil will bring in the
station.
1f the reader understands the use of the vernier prin-
ciple, a small vernier scale fitted in place of the nickel-
plated panel indicators shown would be of great service.
It is to be hoped that. in the future, broadcast listeners

Fig. 8.—The finished re-
ceiver ready for insertion
in the cabinet.

will adopt the nentrodyne principle
in some form or other to lessen the
‘ nuisance causerd by oscillating receivers,
and the writer can unhesitatingly recom-
mend this receiver as being one of the most
easily constructed and most efficient sets of this type.

EUROPEAN ETHER PROBLEM.

ISTENERS to broadeast telephony programmes in
all European countries will follow with interest a
Conference convened by the Office Internationale (e
Radiophonie to take place at Geneva on July 6th and 5th.
Invitations have been sent from Geneva to the technical
staff of every broadcasting organisation in  LEurope,
whether that organisation is actually engaged in broad-
casting or making plans for commencing operations
next autumn,

‘I'he prime object of this Conference is to secure mutual
agreement upon a system whereby the existing Furopean
stations, and the several projected or actually in course
of erection, can operate at their highest possible efficiency
without any risk of mutual interference and consequent
disappointment to listeners.

A memorandum on the subject, together with a proposal
for future working, has recently heen forwarded to the
Office Internationule at. Geneva by Capt. Eckersley, Chief
Engineer of the British Broadcasting Company. This
has hLeen circulated throughout Furope, and will be a
basis for discussion.
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Al the Rugbv stalion
valves are (o be em-
ploved on an unpre-
. cedenled scule for the
i generation of H.F
currents, and (he
engineers  respon-
sible for (he design
have had lo face
many riew and diffi-
cult problems

= R

HI new Rugby radio station. which is now rapidly
appraaching completion, will provide a means of
communicating with the most outlying parts of

the British Empire throughout all periods of the dav and
night.  In power it will greatly exceed anv other station
in rthe British Isles and will be wisurpassed by any
station in the world.

Wireless
World

Rugby-The Gia
Sfﬁfl.O'I\" OffAe GP

An Authoritative Description of the Plant and Work

~3

&4

Giant

@

of Construction.

By E. H. SHAUGHNESSY, O.B.E.,, M.LLE.E.

‘Ihe selection of a suitable site for a large wireless
starion is always a ditticult matter, and in the case of the
Rugby station these ifficulties were increased by the size
and special requirements involved.

The site lies about four miles south-east of Rughy,
near the village of Hillmorton, in the extreme south-
east corner of \Warwickshire, and comprises some goo
acres, or approximately 14 square miles of land. 1t is
situated on level ground and bounded on one side by the
Warling Street and on the other side by the Oxford Canal.
The station buildings are erected approximately in the
centre of the site, and the twelve masts are disposed
around it. A\ general view of the sire showing seven masts
is given in I'ig. 1. The masts, which are 8zoft. high,
were constructed by Messrs. Head, Wrightson and Co.,
Thornaby-on-Tees, and are of lattice steelwork, having a
triangular cross-section of 1oft. side. Owing to their
large cross-section, the great height of the masrs is not

Fig. 1.—General view of the site.

The reservoir in the foreground is for the valve cooling water.

A I5
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Rugby—The Giant Station of the G.P.O.
immediately apparent, and can only be thoroughly realised
by a trip to the top. ]

The masts are each supported by fifteen steel wire rope
stays arranged in three groups of five stays, each stay
being attached to a concrete anchor block through an insu-
lating device at its lower extremity.

The lower end of the mast tapers to a point, below
which is a Lall and socket joint. The purpose of this
joint is to allow the mast to move under the load of ex-
ternal forees~—such as wind load and antenna pull—with-
vut throwing stiain on the foundations.  Although each
stay is initially tensioned to several tons pull, yet under
the stress of the heaviest winds and the application of the
antenna load, which is of the order of 10 tons, the top of
the mast moves several feet.

Beneath the above-mentioned ball and socket joint is
an insulating layer of porcelain blocks, and Leneath these

Fig. 2.—Interior of lattice mast, showing lift guides and safety
ladder.

is another insulator consisting of granite blocks. Arrange-
ments are made to enable the porcelain blocks to be
changed in the event of Dreakage, and, in fact, during
construction temporary wooden blocks were. used, the mast
afterwards being bodily lifted by hydraulic jacks to per-
mit the insertion of the insulators. The granite bLlocks
are in turn supported from the foundations by a short
steel column. A platform is erected on the mast about
33ft. above the ground, on which is placed the electric-
ally driven winch (Fig. 6).

A good view of the inside of the mast looking upwards
is shown in Fig. 2. The space is occupied by a steel
ladder and a small lift cage, both of which run from top
to bottom of the mast. It will be noticed that the ladder
is protected by steel hoops every few feet. These serve
two purposes : they provide an additional sense of security

A 16
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Fig. 3.—Aerial lead-out insulators.

andd prevent a climber being knocked off in a wind by a
swaying rope.

‘The clectric 1ift, which holds three persons and takes
twelve minutes to complete its journey, is provided with
the usual safety devices to prevent accidents due to over-
winding or failure of the lift rope. The provision of a
1ift on each mast might at first sight be thought an ex-
travagance ; actually, however, they effect an cconomy, as,
in the event of aerial overhauls being necessary, the loss
of time involved in men climbing the masts would be
prohibitive, and in heavy winds it would lead to prolonged
stoppage. The masts are placed exactly a quarter of a
mile apart, and will support antennx of cage or sausage
type of about rzft. diameter.

In view of the danger to aircraft, arrangements are
being made to provide powerful navigation lights on the
tops of some of the masts situated at the remote ends of
the site.

The station buildings consist of two blocks—the wirc-
less block shown in Fig. 4, and the substation, which is
seen projecting heyond the main huilding at each end

Fig. 4—General view of station bulldings. The subsidiary towers
support the aerlal lead-out and earth screen wires.
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Rugby—The Giant Station of the G.P.O.

and is connected thereto by offices and retiring rooms.
On each side of the main Luilding can Le seen the pairs
of poles carrying the antenna lead-cut, shown in greater
detail in Fig. 3. ‘The remaining poles support the earth
wires, which radiate out from the building to the poles,
and then descend to the ground. The earth system con-
tains over 1co miles of wire, which, over the greater
portion of the site, has been buried beneath the surface.
This operation was rapidly carried out by means of a
specially built plough on which was mounted the drum of
wire. The plough was drawn by a motor tiactor and
laid the wire in one operation. The main transmitting
building consists, in effect, of three floors. On the ground
floor are situated the valve panels and control gear (Iig.
5); above this will be mounted the condensers. Above
the condensers again will be placed the huge inductance
coils, some of which will be 16ft. in diameter, wound
with cables consisting of over six thousand separatcly
msulated wires.

The valve equipment will consist of two separate trans-
mitters, a telegraph transmitter capable of dealing with
from 3500 10 1,000 kilowarts, and an experimental tele-
phone transmitter giving an-antenna input of zoo kilo-
watts.  Some idea of the power of these sets will be
realised when the reader is reminded that the power of
local broadeasting stations is about 13 kilowatts, while
the power of the Chelmsford broadcasting station is
about 23 kilowatts.

The valve transmitter will he controlled by a stecl
tuning fork which will be maintained in continuous oscil-
lation at about 2,000 vibrations per second by means of
a small valve. By means of apparatus rec ntly developed
by the Post Office, the current oscillations produced by
this fork are extremely rich in harmonics. By means of
suitable filter circuits one of these harmonics is selected
and amplified in several stages. ‘This harmonic, after
amplification, will be applied to the grids of the main
transmitter valves. As the frequency of the tuning fork
is remarkably constant, the frequency of the transmitter,
which is a multiple thereof, will be equally constant.

Wireless
Worliel ¢

Fig, 6.—DBase of one of the aerial masts, ‘showing socket joint,
base insulator and winch platform.

The experimental telephone transmirter will operate on
a system developed by the \Western Electric Company in
which the carrier wave and a portion of the signal
usually radiated is suppressed. As a result, the signal
actually radia*ed, with o certain aerial current, is equiva-
lent to one of much greater power radiated by the ordinary
tvpe of witeless telephone transmitter, and vet causes
considerably less interfer-

Tig. 5.—Valve control pzanels and power condensers in course of crection.

! A 17

ence on adjoining wave-
lengths.  The scheme also

possesses another advantage,
namely, thar without special
apparatus it is extremely
difficult, in fact practically
impossilile, (o obtain under-
standable signals on an
ordinary receiver. This gives
a certain element of secrecy
to the transmission.

The telephone transmitter
is being installed for ex-
perimental trials in Trans-
Atlantic telephony, in  co-
operation with the American
Telegraph and  Telephon
Company, and a special re-
ceiving station for the Ameri-
can traffc is being erected
near Swindon, Wilts,
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‘Fig. 7.—View of the D.C. generator sets in course of erection, showing one of the switchboards with remote control and interlocking
devices.

The valves used on both telegraph and telephone trans-
mitters will be of the water-cooled type, and will be
cooled by a supply of distilled water which will in turn
be cooled by means of water circulating from a pond
constructed on the site, and shown in the foreground in
g, 1.

The power supply to the station is being obtained from
a public supply, and duplicate mains have been pro-
vided to minimise the risk of supply failure. As received
it 1s an alternating three-phase supply at 12,000 volts
pressure, and is led to a high tension switchboard for
distribution to the various transformers, which reduce the
nressure to 416 volts for all auxiliary machinery and to
2,200 volts for the main motor generators (Fig. 7).

The main generators consist of three motor generator
sets of special design, manufactured by the British
Thomson-Houston Co., of Rugby, each sct having an
output of oo kw. at 6,000 volts D.C. As these sets can
he connected in series, it is possible to obtain a supply of
1,500 kw. at 18,000 volts D.C. for the anodes of the
transmitting valves. The motor generator sets arc each
located in a screened enclosure, and an ingenious system
of electrical and mechunical interlocks ensures that these
enclosures cannot be entered while the apparatus is alive.
Each motor generator set and its control gear is mounted
on insulators, and all controls are effected through the
medium of insulated rods.  As there is considerable likeli-
hood of a short circuit occurring inside a valve when the
filament hurns out, special steps have been taken to pro-
vide for this event. High-speed circuit breakers are
arranged to operate within 1-3oth of a second after a
short circuit, and to insert a blocking resistance in the
circuit to prevent excessive current flowing.

A 18

As may be imagined, the filament supply to such a
large valve transmitter will absorb a considerable amount
of power. It is extremely important that such a supply
should not Le subject to fluctuations in voltage, and to
ensure that this does not occur the’ filament supply is
obtained from alternators driven by synchronous motors,
each alternator having an output of 200 KVA at 416 volts
100 cycles. As an additional precaution, special voltage
regulators are fitted to the alternator to prevent fluctua-
tions in pressure which might occur, due to switching or to
variation in the supply frequency.

To ensure continuity of supply for control cirtuits and
to provide an independent source of lighting, a small
secondary battery is being installed which will be charged
by motor-generator and booster sets.

As may be imagined, the construction of a station of
this magnitude entails a vast amount of work of special-
1sed character in many branches of engineering. Struc-
tural, hydraulic, electrical power and radio engineering
have each of them their special problems which call for
solution, and in each subject it usually happens that
these problems require an extension of our present know-
ledge of the subject.

In consultation with the Wireless Telegraphy Commis-
slon, consisting of Dr. W_ H. Eccles, Mr. L. B. Turner
and Mr. E. H. Shaughnessy, the designs have been fully
prepared by the Post Otfice engineers, or detailed specifi-
cations have been prepared from which the manufacturers
have designed some of the plant.

The completion of the station will bring this country
in touch with all countries of the world, and will pro-
vide a means of communication with ships of the British
Navy at all times of the day and night.

16
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World

i

TRANSMISSION BETWEEN MOBILE STATIONS.
Radio Societies” Field Day.

HE FEastern Metropolitan Group (R.S.G.B.) held
I its first outdoor meeting on  Saturday, June
2oth, when tests were carried out bLictween two
mobile transmitting equipments. The two transmitters,
although differing as regards layout and method of
assembly, were similar in circuit principle, and made use
of the tuned grid coil arrangement with tuned closed
circuit inductance and anode tap, loosely
coupled to the aerial. The greatest prob-
lem in setting up a small mobile
transmitter is that of ohtaining suit
able high voltage supply,
and after reviewing manyv
methods by which a high
voltage could be obtained, it
was decided to adopt a
rotary converter driven from %
a low-voltage accumulator
source.  Machines of the M.I.
tvpe were used, running with an
input of 1z volts and delivering a
current of 25 ma. at oo volts. In use,
however, it was found when bringing
a modulator valve into circuit that these
machines were required to deliver something
Iike 40 ma., and this load of almost double
the rated output did not appreciably drop the
voltage developed across the output terminals.
The tuning inductances were wound with No. 10 gauge
copper and threaded into wooden supports. One of the
sets used the orthodox grid condenser and leak with grid
potential control of the oscillator valve, whilst the other
made use of a z-electrode valve as

a grid leak, an
arrangement which

very satisfactory
in operution

g7

4
—

The transmitter used at
the Cuffley Station, built
by Mr. F. H. Haynes.

Transmitting and modulating valves were of the Mar-
coni-Osram T.100 and D.LE.T.1 types. This latter rype
has a dull emitter filament requiring a petential of 6
volts and passing 2 amperes, and being of comparatively
low impedance is admirably suitable for amateur trans-

3 mission  work
when high
anode voliages
are not easily
obtainable.

A short wave receiver constructed by Mr. L. C
Ford, using American components throughout
‘I'he circuit is the Reinartz arrangement and
gave exceedingly good results. Tuning coils
and condensers are of the Bremer-Tully type.

Operating to the north ot London, one of the stations
was erected on high ground ncar Cuffley, the other pro-
ceeding northwards along the Great North Road was
erectedd at Wehwvyn. The first signals transmitted by the
Welwyn station using telephony on 130 metres were
received at the Cuffley station and were followed by
further communication tests.

Special short wave receivers were constructed,
. that used on the Cuffley station being of
interest inasmuch as it was entirely Dhuilt
with  American component
parts ot the special low loss
tvpes that have been recently
developed.

The experiments afforded
a good opportunity of reveal-
ing the difficulties met with
in mobile station working,
and many members of the
wireless societies situated in
the Eastern Metropolitan
Group attended “at  the

Cuffley starion to witness the experi.
ments.

Apart from the transmission tests themselves, a sur-
prising observation was made in connection with interfer-
ence between the typical amateur transmitting station as
used at Cuffley and a broadcast receiving set installed
near by. A member erected a receiving aerial a few
A 21
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Transmission between Mobile
. Stations—

yards away from the trans-
mitting  aerial  and  almost
passing over the transmitting
apparatus.  Using a four-
valve set, it was found that
the signals from 21.0, some
15 miles away, could be re-
ceived  without interference
either  when  keying or
transmitting  tclephony  on
the short wave mobile set.
This  observation is of
importance, and should have
bearing upon the wuse of
amateur transmitting appa-
ratus  during  broadeasting
hours.

(This mreting is the last of
the session to be arranged by
the Bastern Mctropolitan CGroup
Lecture Association.  Meetings
will be resumed in September.
fTon.  Secretary: Mr. 1. M.
Athine, 7.0 Eton Villus, Haver-
stock [N, London, N.W.)

Last Orange, New Jersey.

British :—2CC, 5NN, 2LZ. 2FM. 2KZ
(telephuny), 6NF. 5PZ, 5MA, 2RB, 2TF,
2NB, 2WJ,. 2LS, 5L, 2DZ. 5MQ.
French :(—8KFQ, 8CT, 8SS(, 8BI, 8AB,
8HSG, 8GO, 8UU. [Ifdian :—1CO, 1IRT,
1ER, 1MT. Spanish :—EAR2, TFARG6.

(0-v-1) Cuester W, SyIt

(T 20X W)
Trondhjem, Norway.

British -——2C(C, 2DX., 2DW, 2KW, 2LZ,
2NB, 2WY, 2YX, 5B4, 5MZ, 59X, 557,
5TZ., 5UQ, 6AL, 6FG, 6RM, 6TD, 6US,
6UV.

J. R. K. SAURE aND S, SAXEGAARD.
Leicester.

Dritish -—21.7, 2VX, 2XY, 5DH, 5NW,
5LF, 551, 5SZ, 6TD.

(0-v-1.) Il. PoLLock.
Lower Bebington, Birkenhead.

British :—2PZ, 2YX, 2QY, 2QB, 288K,
2NC, 2WCS, 2BC, 2BR, 2PZ, 2LPS,
2BS, 2IN, 2A0X, 58Y. 5TZ. 5B, 51,
5HA, 5BH, 5NW, 5MA, 5LU, 50N,
5PW, 5PO0. B. (. CHRisTIAN.

(0-v-1.)

Verviers, Belgium.

British -—2LZ, 2QM, 2XY, 5MA, 58I,
58Z, 6MX. Belyion:—A4YZ. [French .—
8BV, 8FQ. R. PiroTTE
Bath.

o DBritish —2GY, 211, 23], 2A\WM, 5HA,

S5HX, 5RF, 58T, 58Z, 6D0O. RBelgian . —
R2, R4, R7, X2. German .—AB. Russian
—S0K (Sokolinki station).

(0-v-0.}) (No aerial or earth.)

- G. W, Sawr.
Burnham-on-Crouch, Essex.

Dritish .—2KJ, 2LZ. 2MC, 50, 5BP
(all telephony). (Valve reflex.)

R. C. Homsx~rLL.
A 22

Mobile Station (2AOB) used at Welwyn.

World

Calls Heard.

Extracts from Readers’
Logs.

New Haven, Conn., U.S.A.

British .—2CC, 2KF, 20D, 5NN, 6Y).
Freueh .—8FG, 8SM, 8UDI,

C. B. . Weep (v IBHM).
Merthyr Tydfil, Wales,

British -—2FM. 2JJ, 2TU, 2UV, 2VX,
5BX, SHX, 5ID, 5JK. 5MS (telephony).
5NW, 5RB, 55T, 58Z, 6DO, 6IG, 6JV,
6RM. 6RS (telephony), 6TD.

(0-v-0.) W. T. Rees.
Reading.

British .—25W, 50C, 6RM, 2K'T, 2N,
6TD, 2NJ, 6MP, 6TW, 6ME, 6JF, 5HS,
5BV, 5TZ, 2LZ, 2XY, 551

(0-1v-0.)

Stuttgart, Germany.

British .—200, 2VX, 5JK, 6AL, 2QM.
French . — 8JRK, 8GI. Swedish : —
SMGB, SMGC, SMVH.

A.S.C.

RoLr Foryis.

Dulwich.

Dritish .(—2M1, 60T, 22D, 21H, 2NJ,
6QB. 5HS, 61J, 6US, 5IX. 2FM, 5RZ.
6YR, 6NN, 6TD, 2RT, 6RM, 58L, 5HA,
2HQ. French .—8FQ, 80V, 8AR, 8KZ.
S8HM, 8QQ. 8QZ. 8HID, 8RD, 8MNXN,
8LL, 8GGA. 8IW, 8HSF, 8MIJTM, 8DBN,
8RL, 8RLH, 8DD. 8PLM, 800, 8FI,
8RIC, 8TM, 8(CT, 8ARV, 8TVI, 8I(,
8CMT.

(0-v-0.) G. C. Epwarbps.

wwWwW americanradiohistorvy com

The transmitter was built by Mr. Holdness and
the receiver by Mr. Neale, members of the Tottenham Wireless Society.

Leicester.
Freach : 8HSK, 8YOR., 8GIL.. 80W,
8KQ. 83307, 8JRK, 8LL. 8RK. 8KX,

8HGB, 8KZ, 81)b, 8CDP, 81K, 8PL. 803,
85NB, 81D, 8%\, 8MSM, 8HU, 8HDK.
8PLM. 8UT.

(0-v-1.) W, H.
Cambridge.

British :—2HB, 2NE, 2QB. 2QC. 2QM.
278, 5AX. 513, 50X, 5RH, 5ZA, 6AL,
6113, 6)MX, 61N,

E. W. Tuosyas (5YK).
Gt. Shelford, Cambs.

Britisl —2('F, 2GY. 2HQ, 2BM, 2JV.
28V, 2XD,-2QC, 2KT, 2U4, 2RO, 5JH.
S5HX, 50C. 5DT, 5UV. Dutch :—OKY,

Haruis.

OPM. French (—8HZ.
(0-v-1.) G A Jeapes (2XV).
Copenhagen.

British —2WJ 2CC, 2MQ, 2JU, 2LZ.
2B, 5TZ, 51C, 6XNF, 6NV, 6UV, 6XY,
6GM. French . —8MT, 8QG, 8WU, 8RILH,
8F0. 8RLS. 8WAL, 835C, 8PL, 8EEL,
8AG, 8CPP. 8JBL, 8ALG, 8BF, 8S8U7,
8TK, 8GK, 8HSD, 8NK, 81:0.8UD. 8KL,
8MJM. Nwedish —SMZS, SMZT,
SMPL, SMXV, SMPZ, SHER, SMVI,
SMVH, SMRG. Finnish —2NXN, 1INA4,
2NJ, 2N), 2ND.

BoRGE JORGENSEN.
Norwich. :

Briti<h (80 70 110 metres) .—2XV, 2ZB,
2JU, 2IN, 20Y, 2VX, 2ND, 2GO, 2FU,
2FM, 2YQ. 2YX; 2IN, 2DX (telephony),
2DR, 5BV, 5PW, 5HA, 5NW., 5TZ,
5RB, 5M A (telephony), 50C, 5CT, 5KC,
5XY, 5DN. 5GV, 5CW, 5D 4, 5YK, 5MK,
5YI, 6TD, 6AL, 6RM, 6BT (telephony),
6YR. 6RL, 6GM, 6SM, 6QB.

(150-200  metresy —2XV,
(telephony). 8CT, S5IT.

H. J. B. Haiursox (6JV).

20
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Events of the Week in Brief Review.

NEW AUSTRALIAN BROADCASTING
STATION.

A Sydney message states that the Post
Office has approved an application by the
Sydney Trades Hall to run a broadcast-
ing station for the transmission of news,
lectures, politics, and music.

0000
NEW VALVE MANUFACTURERS.

At the statutory meeting of Burndept
Wireless, Ltd., on June 20th, ‘it was an-
nounced that a portion of their new
factory at Willesden would be used for
the manufacture of valves on u large scale
by mass production.

[sNeNeNe}
NEW RELAY STATION FOR
QUEENSLAND.

The Australian Federal Authorities
have aunthorised the erection of a relay
station  at  Rockhampton, ~Queensland,
which will work on 323 metres, and relay
portious of the programmes from the main
stution at Brisbane.

e i 9

RAPID INCREASE IN SWISS LISTENERS.

Since the Swiss broadcasting stations
began their regular service the number of
registered receiving sets had grown from
980 in 1923 to nearly 17,000 at the end of
1824, exclusive of private sets which had
not been registered.

RSN ]
BROADCASTING IN JAVA.

Many applications to erect broadeasting
stations in Java have leen received by
the Government, but it is understood that
it prefers to reserve all rvights to itself
as a nonopoly.

0000
BROADCASTING IN THE RHINELAND.

It is understood that the Rhineland
Commission may partly rescind the exist-
ing prohibition on broadcasting in the
occupied area, and that permits may be
granted by the responsible Generals of the
respective districts for the use of broad-
casting stations for business, scientific,
and educational purposes.

WIRELESS IN CADET MANEUVRES.
wireless equipment on the occasion of a

10

Major Hughes is here seen inspecting the
recent Field Day of the St. Paul’s O.T.C.
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UNKNOWN STATIONS.

A correspondent wishes to identify a
C.W. station with call sign NEA which
he heard at about 10.25 p.m. on June
12th, calling PCUU on a short wave.
Also 9EA, heard at 1210 pm. on
June 13th.
0000
SWEDISH AMATEURS PLEASE NOTE.

A report has been received that a
Swedish station, SMY -, was leard by
the Inland Revenue Radio Society at 11.15
G.M.T. on Sunday, June 7th, replying to
a test call sent out by their portable
station SAT.  The Society is anxious to
verify this fact and will be glad if the
owner of SMY - - will communicate with
the hon. secretary, Mr. W. J. Tarriug,
2, York House, Kingsway, London,
w.C.2.

0000
SOUTH AMERICAN AMATEURS ACTIVE:

Several communications have lately
reached us recording the hearing of
amateur stations in South America. Oue
cowrespondent writes that on the morning
of June 17th he heard the Peruvian 4RL
working on 40 metres with the United
States. Another, at 10.15 p.m. on June
14th, heard the Brazilian stations 1AB and
TAP in communication on about 30 metres.
We shall be glad to receive reports from
other listeners who may have heard
siinilar stations.

0000
BROADCASTING IN SPAIN.

A new broadcasting station for the
U'nion Radio was opened in Madrid on
June 17th. The ecall sign is EAJ7 and
it will transmit a mixed programme on
430 metres daily from 3.30 to 4.30 p.m.
A mausical programme will be transmitted
on the odd days of the month between
7 and 9 p.m. (G.M.T.), and on even days
lietween 11 p.m. and 1 a.m.

0000
GENEVA INTERNATIONAL EXHIBITION.

The International Exhibition to be held
in Geneva from September 9th to 20th
is expected to arouse considerable interest.
Intending exhibitors of radio apparatus,

ete., are informed that the Customs
formalities will be reduced to a mini-
mutn, as the goods exhibited will be

considered as being in bond as long as
the exhibition lasts, and the Swiss
I"edeval Railways will not charge freight
for their return.
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MISUSE OF AMATEUR CALL-SIGN.

The owner of the station 2AAR, Mr.
I*. G. Morgan, 53, Cecil Street, Waver-
tree, Liverpool, has reason to believe that
some other transmitter is making use of
his call-sign, and will be glad of any

information which will enable him to
discover the transgressor.
cocoo

WIRELESS SOCIETIES IN FRANCE.

The Fédération des Radio-Clubs de la
Région Parisienne has recently been
formed by members from various Radio
Societies 1 the district. Messrs. Edouard
Branly, Berthelot, and General Ferrié_
have been elected honorary presidents.

[eRoNeNe}

AUTHORS' RIGHTS IN GERMANY.

The Prussian State Court has decided
that broadcasting companies in Germany
who wish to transmit extracts from books
or plays by living authors must first
obtain their permission and must be pre-
pared to pay them for the privilege of
hroadcasting such extracts.

0000

WIRELESS ON MISSION SHIP.

The s.s. “‘Strathcona 1I,” belonging
to the Royal National Mission to Deep
Sea Fishermen, has been equipped with
a Standard Marconi § kw. quenched spark
transmitter and a special receiver tunable
to all wavelengths up to 26,000 metres,
thus covering all transmissions of meteor-
ological bulletins, time signals, etc., of
especial value to fishing fleets.

This little ship, which is only 85 ft.
long, is one of the smallest ever to cross
the Atlantic. She will he the only ship

belonging to the DMission fitted with a
wireless transmitter, though other vessels
of their fleet carry receivers.

DR. LEE DE FOREST, the ceiebrated

wireless engineer, who is at present in

this country for the purpose of giving

demonstrations of his invention, the
‘¢ Phonofilm."
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LOUD SPEAKERS AT SWIMMING CLUB. Through the enterprise of Automobiie
Accessories (Brlstol) Lid., members of the Henleaze Swimming Club, Bristol, recentiy
enjoyed the novelty of hearing the Cardiff programnie while bathing.

NATIONAL RESEARCH.

The Bureau of Standards at Washing-
ton, U.S.A., has issued the report of the
Visiting Committee, in which great em-
phasis is laid on the value of research
work conducted by a national institution.
Numerous examples of savings effected
by such research at the Bureau of Stan-
dards are given, and it is stated that in
the motor car industry the combined
result is a saving of .$155,000.000 per year
to the American public. The value is
also emphasised of basic research under-
taken without reference to its direct value
but often of the utmost use in counection
with subsequent discoveries.

eo000
QSL’s WAITING.

The owners of the call signs G6AM and
G6US are requested to communicate with
Mr. H. J. B. Hampson (G6JV), who has
QSL cards for thglgoin his possession.

o

A CORRECTION. Ty
We wish to correct an error in the
explanation of Fig. 10 in Mr. S, K.

Lewer's “Notes on Short Wave Recep-
tion,” which appeared on p. 619 of our
issue of June 17th. The wires A and B

YOUR CALL SIGN?

i For the benefit of others as well as them-
i selves, amaleur lransmillers, both in
Britain and in other countriesof theworld,
are earnestly requested o co-operate in the
preparation of reliable information re-
garding call-signs, elc., by forwarding
full particulars of their siations to
the Editor of “The Wireless World,”
139-140, Fleet Streel, London, E.C.4.

www americanradiohistorvy com
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_Fulleg"s United Electric Works,

are of copper, not resistance wire, and
are connected to the I..T., so that the
leads to the L.T. circuit may be easily .
changed without crowding several wires
on one terminal.

0003

AIR MINISTRY APPOINTMENTS.

The Air Ministry announces that in
pursuance of the pelicy already an-
uounced, by which the functions of

scientific research and technical develop-
ment, which were formerly combined in
one dirvectorate, have heen divided, the
Secretary of State for Air has appointed
Mr. H. E. Wimperis. M.A., F.R.Ae.5.,
M.LE.E.. to be Director of Scientific Re-
search, and Mr. D. R. Pve, M.A., to be
Deputy Director under the Air Ministry.

CATALOGUES RECEIVED.

The catalogues and price lists mentioned in this
section can in most cases be obtained on anplica-
tion to the firms concerned. As a matter of
business courtesy, stamps for return postags
should be enclosed.

The Electric Depot, Ltd. (Pritchett Street, Aston,
Birmingham). Tllustrated pamphlet dealing
with accumulator charging boards for D.C.
circuits, ©

Sexton-Barnes, Ltd. (61, Borough Road, London,
S.E.1). Leaflet descriptive of Sexton-Barmnes
No. 10 “ Red Seal” loud speake;.

Ltd.
Works, Chadwell Heath, Essex), Tist 9lc,
deseriptive of Fuller inert and dry cells. List
3204, relating to Redline edonite panels,

Audion Radio Co. {52, Dorset Street, W.1). Folder
describing Loewe Audion valves.

Radio Components, Ltd. (19, Rathbone Place,
Tondon, W.1). Catalogue of Radcom wireless

components.

tgranic Electric Co., Ltd. (149, Queen Victoria
Street, London, E.C.). Tublication No. 6144,
combined filament rheostat and variable grid-
leak, Publication No. 6149, combined fila-
ment rheostat and 300-ohm potentiometer.
Publication No, 6150, combined filament rheo-

(Woodland

stat and __ high-resistance potentiometer.
Publication No. 6141, Ultrynic (regd.) auto-
covpler.

2r
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AN AMATEUR STATION.

““British 2NB.”

By N. G. BAGULEY,

RITISH 2NB appeared on the London ether
B towards the middle of November last. Iissenti-
ally a temporary station only, no great efforts
have been made to place it among the ranks of London’s
“DX hounds.” This, primarily, because of the diffi-
culties encountered in the operation of a transmitter in
a house other than one’s own. A few details of the
station may interest those amateurs with whom communi-
cation has been established.

Aerial and Counterpoise.

Tke antenna system consists of a mast 33ft. high
stayed by wire guyvs broken up at intervals with insulators
from which is suspended a four-wire cage 14in. in dia-
meter and 55ft. long. The cage tapers to 8in. diameter
at the lead-in end, which is approximately the same
height as the open end. The wire used throughout is
No. 14 hard-drawn copper, and has proved most satis-
factory. Tn addition to this having a lower H.F. resist-
ance than the average stranded wire, it was found to
withstand better the shearing motion which is bound to
occur at the junction between the lead-in and the hori-
zontal portion——particularly if the lead-in is inclined to
swing.

The earth screen is directly beneath the acrial, and is
composed of four wires, 55ft. long, spread out fanwise
6ft. from the ground. Care bas been taken with the
insulation of the whole

Practically no magnetic coupling exists between grid and
plate inductances, as the former is mounted on porcelain
cleats some z4in. away in a manner calculated to prevent
any field interaction.

The Tuning Coils.

‘The flat spiral inductances are made from zo gauge
copper strip.  The formers are made from strips of teak
18in. by rin. by r1in.  These were baked thoroughly and
boiled in paraffin wax. It was found that the insu-
lating properties of this material compared favour-

ably with the Lest ebonite, besides being much stronger-

and easter to work. The aerial and plate inductances
are mounted together, one being hinged so as to facilitate
coupling adjustments.

The aerial series condenser is
a maximum capacity of o0.0003
heing double spaced to prevent
sequent losses. The grid coil has a small variable
capacity in shunt. This condenser is almost a necessity
for tuning up the set. and is useful for making small
wavelength changes, as the frequency is mainly dependent
on the constants of the grid circuit. A variable condenser
is not used across the plate coil, although it is a refine-
ment and useful in reducing the plate current. Passing
over the grid condenser and leak and H.T. condenser,
ete., we come fo the valve, a Mullard type o/150.

variable, and has
mfd., the plates
heating and con-

system, and Buller's ‘“ pet-
ticoat ’’ insulators are in-
stalled throughout in order
to minimise capacity losses.
In the writer’s opinion the
use of a low capacity an-
tenna insulator is most essen-
tial when working with
waves of 100 metres and be-
low; the average reel, egg,
or shell type being most un-
suitable.

The Colpitts ocillator cir-
cuit was first tried, but was
given up for the well-known
reasons. The circuit finally
‘adopted for waves of 100
metres was a  coupled
Hartley with tuned grid coil
employing series feed. As
will be scen from the photo-
graph, the wiring up of
the transmitter corresponds
almost exactly to the circuit
diagram when drawn out in
the orthodox way. TIn this
manner much stray capacity
between leads is avoided.

www americanradiohistorv com
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The station of British 2NB. The transmitting valve and indactances are mounted in the centre,
while to the left can be seen the low loss tuner fitted with extension handles.
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An Amateur Station.—

The filament is heated by alternating current supplied
by a small step Jown transformer operated from the mains,
a rheostat for controlling iilament voltage being con-
nected in the primary of the transformer. Large con-
densers have been tried connected from centre tap to the
outside of the secondary winding, but no benefit has been
derived either as regards increased output or quality of
note. The same may be said of H.I. chokes in the
filament leads.

Chemical Rectifiers.

The anode of the valve 1s normally supplied with
chemically rectified A.C. at 1,200 volts, although 1,500
volts can be obtained when desired.  The rectifiers have
been a nightmare, but thev certainly hold out under sur-
prising overloads. When unduly pressed thev squirt fire
and make appalling noises. [In all, forty cells are em-
ployed, zo on each side of the centre tap of the H.T.
transformer.  Each cell consists of a laboratory boiling
tube, 6in. x 13in., containing aluminium strip s}in x }in.,
andd a lead strip of the same dimensions. The tubes are
filled within one inch of the top with ammonium phos-
phate sotution.

The H.T. transformer operates on current from the
main at 205 volts A.C. 50 cycles. A varlable resistance
is connected in the primary circuit. The input into the
rectifiers can be varied from 400 to 1,900 volts. The
key has been tried in various places in the circuit, and
has finally come to rest in the primary of the H.T. trans:
former. Most certainly the centre tap of the filament
transformer 1s the most suitable place, but when the
rectiiers are overloaded, the only way to prevent
them heating up is to key in the primary of the
transformer. No filter circuit is used; but with full

HE very interesting and instruc.
tive series of lectures by Sir
Oliver Lodge, which were recently
broadcast from 2LO, are now pub:
lished Dby Messrs. Hodder and
Stoughton, Ltd., in book form with
a suitable prologue and epilogue by
the author.

We doubt if there is anv listener who did not appreciate
anil enjoy Sir Oliver’s clearly expressed, thoughtful, and
practical discourses, excepting perhaps the small but in-
sistent minority who wish the B B.C. programmes to be
devoted entirelv to light music and frivolity; it is,
therefore, unnecessary to enlarge upon the contents of this
book.

In his preface Sir Oliver Lodge modestly writes :-
‘“ An attempt to set forth in intelligible fashion some-
thing of what is known about the ether and its functions
is made in this hook; and although, like everything
human, it is far from infallible, it represents the out-
come of a lifetime of study and meditation, and may b
acceptable as a guide until something hetter is available.”
It is understood that he is preparing another and larger
work dealing with the same subject in fuller detail.

Throughout the Look, from the first chapter which out-
lines the presumed or known nature and functions of
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wave rectification and the internal capacities of the recti-
fiers no difficulty has been experienced in obtaining practi-
cally a D.C. note ‘The filament voltage 1s found most
important in this connection, and by working the valve
-at g.75 volts instead of at 10.6 (rated voltage) an in-
crease of aerial current and a pure note is obtained.
Each H.T. leald has a 3oo turn H.F. choke included,
and a 1 mfd. condenser is shunted across the H.T. input
to the set, to act as a by-pass. On g4 metres—the
normal operating wave—the aerial current indication is
1.8 amps at an input of g4 watts. On 55 metres ©.8
amps is obtained.

Arrangement of the Receiver.

The receiver is of the usual o-v-l type employing a
DEV low-capacity detector and a low loss tuner.
I.orentz basket weave coils, fixed tune antenna coil, and
“ hall reaction ’” coil is all that need be said of the re-
ceiver. A tuner of this type is preferred to a three-coil
holder, which, although convenient, is often noisy and
a source of losses when operating at high frequencies.

Since December 15th last the DX st includes 143
different American stations, Porto Rico, G HH1 at Mosul
—all worked. Reports have been received from Christ-
church (New Zealand) and Idaho (7th- district), U.S.A.
Every European country possessing amateur transmitters
has been worked,

In conclusion, the writer would like to take the oppor-
tunity of thanking many of the London amateurs for
their co-operation, which has helped to make a short
visit extremely enjovable. This station has recently
been licensed to work on 55, 18.3, and g.2 metres. If
audible, reports will he welcomed on these latter two

waves, and should be sent to N. G. Baguley, 33,
Castle Gate, Newark, Notts.
""""""""""""""""""" cther, to the end, where its {,0s-

sible relation to lLife and Mind is
discussed, the author carefully dis-
tinguishes Dbetween proved facts,
probabilities, and surmises, but it is
apparent that even the surmises are
the outcome of earnest thought and
study.

“ We used to try to explain the properties of ether in
terms of matter. We_ have learnt that the
problem lies in the opposite direction; and modern
Physics, since Lord Kelvin’s time, may be said to le
devoting itself to the explanation of matter in terms of
ether.”’

The more we read and re-read this book, tlie more
channels of thought it opens out. There are no learned
technicalities, only to be comprehended by the initiated,
It every phase ot the mighty subject is expressed in plain
language which should appeal alike to the man of average
intelligence aml to the physicist, philosopher, post or
theologian ; to the latter, perhaps, especially, as it is
evident that the author dJoes not consider that scientific
research and religious convictions need in any way be
antagonistic.

“ Ether and Reality,” by Sir Oliver Lodge, F.R.S., D.Sec.
Hodder & Stoughton, Ltd. 179 pp., 3s. 6d. net.
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A Review of the Latest Products of the Manufacturers.

COIL CHANGE-OVER SWITCH.

The Ttility type of chunge-over switch
is now so extensively used that it scarcely
needs  description.  The manufacturers,
Messrs. Wilkins & Wright, Ltd., are now,
however, supplying a very useful cown-
ponent consisting of one of their doulle-
pole change-over switches mounted on a
base piece sufficiently Jarge to give sup-

Wilkins & Wright indactance change—ov?r
switch,

port to a pair of coil sockets. This com-
ponent should be particularly useful in
broadcast  receiver  construction  for
changing over from the 300-metre hroad-
cast hand to a 1,600-metre wavelength. A
double pole change-over switch with plug
and socket connectors has, of
many applications

course,

SIGMAX SAFETY BATTERY.

It is probuble that almost as many
valves are destroyed by accidental con-
nection to the ILT. supply as by filament
deterioration in novmal use. In the Sig-
max battery a vesistance is connected
between the negative end of the battery
and the negative terminal. By  this
means the maximum current that can
pass from the battery is limited. and an
accidental contuct, even to a 0.06 type
valve, will not destroy its filament. The
inclusion of this resistance in the circuit
has no detrimental effect, as it is com-
paratively low compared with other
resistances in the valve plate circuits.
while it is fuvariably shunted by a large
capacity condenser fitted in the veceiving
instrument. The provision of this resist-
ance as part of the battery is a good
arrangement, for any protecting device
of this sort, to be effective, must be con-
nected right at the point of current dis-
titbution,

oooo

TIXIT TERMINALS.

Wireless component parts, when ap-
pearing oun the front of the panel, are
mvariably given a nickel-plated finish.
In the case of terminals, nickel-plating
renders soldering difficult, as the plated
surface must be removed before the solder
will adhere,

This difficulty may be overcome by the
use of tags, but a much better appear-
ance is obtained by employing the Tixit

The inclusion ot resistance
at the negative end of this
battery prevents damage being caused to
it by accidental short circuit or the burning
out of valve filaments as a result of faulty
connections
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type terminal with its nut fixing. As
shown in the accompanying  sectional
tlustration, it will be seexa that a lole is
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The Tixit terminal, showing the method

by which a shearing force is applied to

the wire to obtain good electrical and
mechanical! connection.

1
provided in the stem of the terminal to
take the connecting wive. The hole is,
however, slightly out of centre so that
when the nut is screwed up a small
and somewhat acute hend is applied
to the wire, making not only a good
mechanical joint but a reliable electrical
connection. The terminals are drilled for
No. 16 wire. Instrument wiring has a
very attractive appearance when this
tvpe of terminal is employed.

cooo

ROTARY CHANGE-OVER SWITCH.

A compact switch, ocenpying very
little panel space and operated by a
rotary movement, has been received from
Messis, G, M. Bowles, Shirley Road,
Acocks Green, Birmingham. Tt is a
double-pole, two-position switch, and con-
sists of six spring tags with a small
cylinder carrying two copper segments
which, on being rotated, change the con-
nections between the tags.

Double-pole, two-position
switch of compact design.
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NEWS FROM
'THE CLUBS

Secretaries of Local Clubs are inviled to send in for publicalion club nexs of general inlerest.

Lewisham and Bellingham Radio Society.

A general meeting of the society was
held at their headquarters, 136, Bromley
Road, Catford, S.E.6, on June 16th,
when the officers of the club came up

for re-election and the affairs of the
society were discussed at Jength. General

satisfaction was expressed with the posi-
tion of the club. The new four-valve
receiving set which has been constructed
for experimental purposes will be used
during a series of field days, for which
arrangements are now being made and
of which particulars will shortly be
announced. It was unanimously agreed
that the society should apply for a“trans-
mitting licence at an early date in readi-
ness for the winter session, and the offer
of Mr. R. E. Stanley, the society’s tech-
nical adviser, to further this undertaking
was heartily applauded. Meetings arc
held at the soclety’s headquarters on
Tuesdays at 8.15 p.m., and particulars
of membership may be obtained from the
hon. secretary, Mr. C. E. Tynan, 62,
Ringstead Road, Catford, S.E.6.

0000

The Croydon Wireless and Physical Society.

The final meeting of the present ses-
sion was held at 128, George Street,
Croydon, on Tuesday, June 23rd, at
which general business was discussed.
Hon. secretary, Mr. H. T. P. Gee, 51
and 52, Chancery Lane, W.(C.2.

0000

The Swansea and District Radio Society.

The outdoor meeting on Tuesday, June
16th proved very popular with the mem-
bers, there being a big attendance. The
society, with the kind permission of
Capt. Yarwood, went on board the Blue
Funnel liner s.s. Protesilaus, 6,110 tons,
trading with the Far East ports.  The
senior operator, Mr. G. S. Robinson, gave
an interesting demonstration of the ship’s
transmitting apparatus and went to a
great deal of trouble in answering any
questions that the members put to him.
Tt was necessary, owing to the big attend-
ance, for the demoustration to be given
in relays, The transmitting apparatus
used was 14 kw. Siemens quenched spark.
There was also an emergency set, which
-4s used when any of the main apparatus
breaks down. The power for the main
transmitter is obtained from “a D.C.
supply of 65 volts through the generator
to 220 A.C., to be transfurmed to 8,000
volts, giving an average in the aerial of
9 amps. Leyden jar condensers iwere
used, also helix coils with an inductance
of 60 microhenries. The receiver was a
one-valve D.E.R. using reaction, the valve
was a Marconi Osram D.E.R. .3 amp.
using 1.8 volt on the filament and 72
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volts high tension, there also being a
stand-by crystal set with a large combina-
tion of crystals which can be used in the
case of emergency. In the case of a
breakdown with the generator, the lights
in the operators’ room, two side lights,
and the light on the mast autonatically
switch over on to the emergency accumu-
lators. A learty vote of thanks was
passcd to the operator for his demon-
stration.

Hon. secretary, E. H. White, 100, Bryn

Road, Swansea.
0000

Woolwich Radio Society.

We have received a copy of 7he Oscil-
lograph, the monthly publication which
this enterprising society issues for the
Lenefit of its members. In the current
number Mr. F. 8. Frazer discusses the
question of series v. parallel condensers
in reception and transmission, and mem-
bers of the society are asked to forward
comnients on the points raised.

Hon secretary, Mr. H. J. South, 42,
Greenvale Road, Eltham, S.E.

0000

Golders Green and Hendon Radio Society.

Members of the above sotviety spent a
very instructive evening on June 17th,
whea all the transmitting and receiving
gear that was used on the long range ex-

JULY 1st, 1925.

Al! phofographs published will be paid for.

periments of Saturday-Sunday, June 6th-
Tth, were on view. The 45- and 175-
meter wave equipments were very ably ex-
plained in detail by Mr. Maurice Child
and Mr. Crewe, who were chiefly respon-
sible for the design and assembly of the
sets 1espectively.

Another field day has been fixed for
July 19th, when a very special effort is
being made to allow everyone, even to the
merest novice, to handle and work a trans-
mitting set. Short talks will also be given
on transmitting sets, with demonstrationg
on the hest way of adjusting them.

Hon. Secretary © Mr. W. J. T. Crewe,
111, Prince’s Park Avenue, N.W.11L.

Q2000
Leyton Radio Association. -

The headquarters of this Association are
now m the High Road Schools, Leyton,
where meetings arve held each Wednesday
at 8.15 p.m.

Hon. Secretary : Capt. H. Thorley.

0000

Crewe and District Radio Socieiy.

A successful field day was held on June
16th in the beautiful gronnds of Crewe
Hail, when a demonstration was given by
Mr. J. Noden (6TW) on the prevention
of oscillation, the disadvantages of a slack
aerial, ete.

Hon. Secretary : R.
Street, Crewe.

Peach, 84, West

Members of the Crewe and District Radio Society photographed on the occasion of the
recent successful field day in the grounds of Crewe Hall.

www americanradiohistorvy com
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A Section Devoted to Novelties and Practical [deas.

TESTING FOR POLARITY.

When a voltmeter is not available
the following method may prove use-
ful for testing Dbatteries of low
voltage.

An ordinary flash-lamp bulb is
connected in series with a variable
resistance and a 2-volt gccumulator of
known polarity. Ilexible ieads are
provided so that the circuit may be
completed through the battery of un-
known polarity.  With the flexible
leads short circuited. the resistance is
adjusted until the lamp is glowing
visibly, after which the leads are ap-
plied to the unknown be'ory. If the

2V,

A flash-lamp bulb used in

conjunction with an accumu-

iator of known polarity may

Le used to test unmarked dry
cells.

lamp burns less brightly, the E.M.F.
of the battery is in opposition to
the accumulator.  Conversely, the
F . M.T.s are acting in the same direc-
tion in the circuit if the lamp burns
more brightly.  The test should be
only momentary, when there will he
Tittle likelihcod of burning out the
lamp if the resistance is adjusted to
a suitable value.

In the absence of more elaborate
methods of testing polarity, this
arrangement will be found very useful
for testing dryv batteries for f{ilament
heating, grid batteries, etc., which
have not been marked by the maker.
—W. B.

ADJUSTMENT OF GUY WIRES,

The screw strainers generally em-
ployed to take up slackness in guy
wires are able to deal only with a
limited amount of expansion in wire.
1t the strainer is supplemented with a
variable link of the tvpe shown in the

Adjustable link (or aerial guy wires.

accompanying diagram, the connect-
ing screw may he moved into the next
hole when'the limit of the strainer is
reached.  The link is quite easy to
construct from Dbrass or iron strip,
and is well worth the trouble in-
volved if it is the means of saving a
resplicing of the guy wirec.—A. H.
co0O0
SERIES-PARALLEL SWITCHING
IMPROVEMENT.

In the well-known ‘‘three ter-
minal 7’ method of connecting the
aerial tuning condenser in series or

|

T sERiEs T T

PARALLEL

| S

4‘.

E
7 -
Series-parallel connections with provision
for loading coils.

parallel with the A.'T. 1., it is an ad-
vantage to connect a plug-in coil
holder between the terminals that
would normally be connected by a
link. A short-circuiting plug made

to fit the coil holder will enable the
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’\\':1)', while in the

circuit to be used in the ordinary
“ parallel ’ posi-
tion a load coil may he used insteac
of the shorting plug. For long
wavelengths  this arrangement will
often prove convenient when a Himited
number of tuning coils is available.—
W o J.N.

(e oo
SPHERICAL VARIOMETER
WINDINGS.

An indiarubber ball makes an ex-
cellent former for winding spherical
coils for variometers and reaction
rotors.

Former for variometer windings.

A circle of suitable diameter is de-
scribed on the surface of the ball,
and a row of pins fixec on the circum-
ference. The first turn of the coil is
wound between the pins and the ball,
and the winding is continued over the
surface. The coil should be wound
with D.C.C. wire, and when the re-
quired number of turns have been
completed a coating of shellac varnish
should be applied to the surface.
Upon the skill with which this coating
is applied will depend the success of
the coil ; the shellac should hold to-,
gether the top surface of the turns,
but should not penetrate in any ap-
preciable quantity to the lower sur-
face. otherwise the coil may stick to
the former. When th: shellac has

A 29


www.americanradiohistory.com

dried, the pinz are withdrawn and the
coil remayed by cavefully pressing the
ball away from the windings. A
second ool wouml] in the same direc-
tion will complete the rotor winding
when the pair are mounted together
and connected in series.—S. C.
cCcCcoO

~ CONDENSER BEARINGS.
It is sometimes convenient to mount

variable condensers a short distance

behind the panel of a receiver and

EBONITE
EXTENSION
ROD

/ BRASS
II. BEARING

improved bearing for condenser extension
rod.

to connect them by means of ebonite

-extension rods to dials on the front

panel.  While this method affords
many advantages from an electrical
point of view, there are constructional
difficulties to be overcome if it is to
be entirely successful. Chief among
these is the difficulty of obtaining a
correct alignment of the spindles and

Wireless
Waorld

bushes in the condenser and on the
front panel.
condenser must be mounted in correct
alignment with the bush in the front
panel; and, secondly, ‘the holes in
the extension rod must be correctly
centred, drilled and tapped. Even if
a lathe is available the alignment of
these holes will not be correct unless
the ebonite rod is perfectly cylin-
drical, so that it is best to assume that

_some inaccuracy will be present and

to make allowance for this.

The diagram shows a simple
method of mounting the condensers
which minimises the effects of bad
alignment. A hole larger in diameter
than the end of the extension spindle
is drilled in the panel and covered
with a brass plate which is drilled tc
take the spindle, and which acts as
the front bearing. ‘The condenser is
rotated, and the movements of the
Learing plate observed in order that
it may be screwed to the panel in the
position giving least friction. It will
then be found that the condenser
works quite smoothly, and the bind-
ing that might occur with an ordinary
l)ush in the front panel is obviated.—
R. B. T. C.

o000

TIME CALCULATOR.
Amateurs interested in long-dis-
tance communication who frequently
listen for stations on the American
Continent will find this calculator of

A light and rigid aerial spreader of square section.

A 30
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In the first place, the’

~
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great value in arriving at the equiva-
lent time at the transmitting station.

The calculator consists of two con-
centric discs of paper or thin card-
oard held together at the centre with
an ordinary snap fastener. On the
larger disc, which may De fixed to the
wall near the receiving apparatus, are
marked the twelve hour divisions,
while the smaller rotating disc is
mairked at appropriate points with

letters indicating the regional times
used in America aml Canach
J———
12

/11

..An easily constructed device for calculat-
ing equivalent times on the American
Continent.
indicated

The times are as fol-

CGAMLT., Greenwich Mean Time.
H., Halltax, Nova Scotia.
E.S.T., Eastern Standard Time.
C.S.T'., Central Standard Time.
AM.S.T., Mountain Standard Time.
P.S.T.. Pacific Standard Time.

—W. J. T

(VR RN
A LIGHT AERIAL SPREADER.

Lightness can he combined with
rigidity if ordinary sawn laths are
used In the construction of aerial
spreaders.  The spreader shown in
the photograph is 12ft. in length, yet
it can be raised from the "round wnh
ease when held in the hand at one
end.

The laths used in the construction
of this spreader measure 3ft. in
length, 1in. in width, and %in. in
thickness. ‘The laths are nailed to-
gether with §in. panel pins at the
edges, and the first set of laths are
cut 50 that the sections overlap each
other by 4in. at the first joint. The
spreader may then be built up to any
required length with laths of full
length. The ends of the spreader are
plugged with pieces of wood of square
section into which eye bolts may be
screwed for the attachment of aerial
and halyards.—H. A. S.

»
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A Set for Loud=
Local
Reception and

S5XX.

By J. WILSON,

Speaker

N the design of any wireless receiver one of the first
considerations must be the method to be adopte:
for tuning.  Until the advent of more complicated

receivers it was customary to (esign the tuner almost
independently of the amplifying and detecting apparatus.
In the modern receiver it is more usual toembody  the
tuner with the complete apparatus in one instrument,
especially ‘where additional tuned circuits for amplifica-
tion at high frequency, lefore detection, are employed.

Circuits for Broadcast Reception.

The choice of receiving circuits for broadeast recep-
tion is becoming more and more dependent upon the
circumstances controlling the operation of the transmit-
ting stations themselves. Tn this country the policy
adopted hy the B.B.C. compels the amateur to make a
choice either of a comparatively simple set for reception
of his local station and the long wave station. or else to
be prepared to buill a very much more elaborate receiver

‘Do0002smfa o (‘;L 0-002mfd
T o
2Ma 3 I

~
Q'0005mfd
0.001mfd
s

N— N0+
-
o LT
-
i —|
= J) 1mfd 1mfd
= o
+ = +
HT.4 H.T. HT,

Fig. 1.—Circuit diagram of the receiver drawn theoretically,

which will enable hin to cut out his local station at will
and listen for other more distant transmissions.  With
few exceptions it is usually unsatisfactory to employ a
selective receiver which is capable of picking up distant
broadeasting for reception hoth of these stations an of

the local station. For reception of the local station it
is almost general now to employ a loud-speaker if a valve
set is used at all, and the simpler the receiver for local
reception the easier it is to ensure good quality recep-
tion.  Those who study quality in the reception of the
local station usually find that it is best to employ a
separate set for this and a more selective type of apparatus
when long distance reception is fequired.

Methods of Tuning.

There are several alternative methods of tuning which
can be adopted for a simple receiver. One of the most
popular is perhaps the plug-in type of coil which can
be interchanged for different wavelength ranges. Another
alternative is 1o use variometers, but unless these are of
special type they are usually limited in wavelength range.
The question of the employment of reaction with plug-in
coils increases the difficulty of using them to satisfaction,
as with cach change in the tuning coils for a different
wavelength range there is the necessity for choosing a
suitable value of coil for reaction.

A unit has recently been put on the market by Radin
Instruments, Ltd., which provides a very convenient
method of tuning, and incorporates a reaction coil with
adjustable coupling providing smooth reaction over a wide
wavelength range. This unit is employed in the receiver
here described, which makes use of two valves, one as
detector and one as a L.¥. amplifier. The tuning unit
may be used with different values of variable condenser in
parallel with the main inductance according to the wave-
length range which it is desised to cover. With a o.001
mfd. condenser in parallel, the unit will tune ftom
approximately 175 to 1,000 metres, the exact range de-
pending, of course, partly upon the capacity of the aerial
system. A o.coo3 condenser has been used in this

A 3I
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Two-Valve All Range Receiver, T
particular set, as this is Y% _1
large enough to cover the ; - 5l |
full range of Droadecast o¥|76 B o E é?_‘!
stations, including the long B _‘%— & F 7
Fave stations. . @ ~ o |

Tt is well known that coils g . B . B _ Va2
consisting of a single layer } S | ! Yo

winding are more efficient
than bank wound coils of the L |
ordinary pattern. This unit 274
consists of a single layer
coil wound on a paxoline

“former with eight tappings, }-— ———1— ___‘é

which are brought to studs
and a switch. One objection 12
to a single coil for a wide
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wavelength tuning band is

&

; T =1 -
Z% J R 2'/:1 "21/4” - 7“’21/2_'“'—’

- 1 - 1 .
that usually when different 2% 2/4

tappings are used losses
occur through the fact that
there is a ““ dead end ’’ of the coil which is not in circuit
with the receiver onthe shorter wavelengths. This objec-
tion is largely overcome in the design of the unit because
the “* dead ecnds’’ are automatically short-circuited by
the switch as different tapping points are selected in
tuning.
The Circuit.

The c¢ircuit chosen for the receiver is shown in Fig. 1.

Provision is made for différent potentials to be applied

D RN et P

ig. 3.—A view of the receiver
from the back,

A 32

Fig. 2.—Details for drilling the front panel.

to the anodes of the two valves by means of two positive
H.T. terminals, and negative bias to the grid of the
I..F. valve is, of course, arranged for. A grid bias
battery of nine volts is employed, provided with tappings
so that sufficient latitude is provided here for any types
of valve to be used which are suitable as detector and
L.F. amplifier.

The size of the front panel of the set is 14in. x 7in.,
and the Daseboard, which should be of seasoned wood
o that it does not easily warp, should be 14in. x 8in.
The positions and spacing of the drilling holes for the
panel are all indicated in Fig. 2. To mount the tuning unit
it will be found most con-
venient to utilise the en-
graved dial plate as a tem-
plate and mark out the fixing
holes from this. With the
unit used for this receiver it
was found that the screws
supplied were not long
enough to go through the
panel and also hold the en-
graved dial and the unit
itself in position, so that
longer screws with the same
thread, had to De substi-
tuted.

Details of Construction.

1t is best to buy the panel
cut to shape and prepared un-
less facilities exist for doing
this at home. An additional
strip of ebonite 10}in. x 1}in. will
he required for fixing to the back
of the baseboard to carry the con-
nections for batteries, aerial,
and earth, and the holes for drilling
are shown in Fig. 6. These holes
are to carry seven ¢ Clix 7’ sockets,
whilst the three holes at the bottom

are for wood screws to fix the

www americanradiohistorvy com
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.are on the front panel, as

Wireless
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Two-Valve All Range Receiver,—
terminal strip to the wooden baseboard. Fig. 5 shows
how this panel goes on the baseboard, and shows also
the position of the valve holders, transformer, con-
densers, etc.. located on the
board, and the correct posi-
tion and spacing is given for
each component. p

The front panel is secured
to the baseboard by means
of three wood screws, (he
holes for which are marke
IE on the panel lavout
(Fig. 2).  In addition. two
brass brackets are used to
help  support the panel.
‘These are clearly shown in
the photographs (Figs. 5 an
4). and the positions of the
fixing holes are indicated in
IMigs. 2 and 3.

The terminals  for the
loud-speaker or telephones

this is usually the most con-
venient position.  \ll other external
connections are madle to the terminal
strip at the back, and “ Clix 7’ are admir
ably suited to  this  purpose, different
colours Leing selected to differentiate between the
various connetcions, which are : Aerial, earth,

23

mounted on the baseboard in accordance with the layout -
given in Fig. 5, and tl

1e terminal strip at the back of

the baseboard
should be screwed
Into position.

Evervthing 1is
now ready for
wiring up the re-
ceiver, and if the
diagram (Fig, )
is turned round

Fig. 4.—Another view,
showing the position of
the L.F. transformer.

L.T. negative, I..T. positive, H. T, negative, and H.T. + 50 as to show the back of the panel, the baschoard and

positives 1 and 2. These are the positions marked A

on the drawing of the terminal strip (I'ig. 6), and shown
with their designation in the wiring diagram (Fig. 7).
After the panel has been drilled and the components
mounted on it, the panel should lLe fitted into place and
screwed to the haseboard, and the supporting brackets put
I position.

veniently in this way.

The components should already have been

—_— 14" -

h
2 1
= !
g ;
o |

ey

192

2

i

17/8 =

Fig. 5.—Distribution of the components on the wooden baseboard.

www americanradiohistorv com

the terminal strip in their relative positions, the process
of wiring should be quite simple, as the wiring layout
can be put up at the back of the bench and followed con-
The flexible leads from the earth
terminal E of the tuning unit and from the wire going
to the I.S. terminal of the transformer, should be of
convenient length, so that the grid battery can be tapped ~

l

out as desired.

The choice of valves is a
matter which is left to the
reader, as there are so many
types  with  almost  equal
merits now available.  The
Igranic filament resistances
used in the present receiver
are not, of course, suitable
for employment with valves
of the 6o milliampere class,
and these in any case would
not be so suitable as other
types designed specially for
detector and I.F. stages
where it is desired to operate
a loud-speaker.

Very little need be said
with regard to the operation
of the receiver, as the ad-
justments are so simple.
Tuning should be made on
the studs of the tuning unit.
which are marked in letters
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000025
mfd

0'001 mfd —

002 mfd

& S TELEPHONES

Fig. 7.—Complete wiring diagram for the receiver.

on the engraved dial. The fine adjustment should be work one’s self. A receiver for reception of the local
made by means of the variable condenser. Reaction  broadcasting station or for sXX will not require to be
coupling can be varied with the knob located just above  adjusted after once it has been tuned to the station, and,
the inductance tapping switch, and when this s adjusted . therefore, many readers using a receiver of this type may
a slight readjustment of tuning on the condenser should  prefer to accommodate it in some existing cuphoard or

be made. : ) piece of furniture

The construction of % =%a— Bo——1—— % —T 1% T %1% T which may be large
a case to house the re- (J n ¥ ™ n 3 N R T enough to house the
ceiver is a matter which =t =i *—é —& ——4(%}— @—*‘ 4. batteries as well, and
is left to the individual 16 i s | V2 leave only the Joud-
constructor, but cases k- —ca & & j speaker outside, thus
can, of course, be ob- 7 S B IV = o | avoiding the artificial

/16 104 o

tained at reasonable appearance of the set
prices from a number which is  sometimes
of cabinet makers if it is not desired to do the cabinet —objected to if it is not in keeping with the furnishing.

Fig. 6.—Terminal strip with dimensions.

LIST OF COMPONENTS.

Ebonile panel, I{in. X 7in. X }in. 2 Valve holders.

Ebonite terminal strip, 10}in. X I, X jin, 1 Siemens 9-volt H.T unit for grid bias.

Baseboard, Idin. X 8in. X lin. 2 1 mfd. condensers.

2 Filament Resistances (Igranic). ! 7 Grid condenser, 6-00025 mfd. and grid leak, 2 megohms.

1 Variable condenser, 0-0005 mfd. (A.J.S.). | 2 Fixed condensers, with clips for mounting, 0-001 mfd and
1 R 1. tuning unit with reaction. 0-002 mfd. respeciively (McMi:hael).

1 Gambrell L.F. {ransformer.

www americanradiohistorv com
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SAVOY HILL

Opening of Daventry.

The Postmaster-General has been in-
vited to open the Daventry station on
July 27th, and has consented to do so if
the state ot public husiness permits. It
is expected that an additional million
crystal listeners will be Inought in when
the new 5XX gets going,

Bringing in Other Areas.

I @ told that the B.B.C. engineers
are fully alive to the requirements ot
other districts which are av present or
are likely to hecome cut off from a bhroad-
casting service throngh the removal of
the high-power station from Chelmsford.
Listeners who have paid for licences, as
well as the poteniial millions who are
without service, will not he overlooked in
future schemes of develupment. Only
about 78 per vent. of the total population
is at present served by crystal. No addi-
tional stations are contemplated in the
meantime, hut schemes have been formu-
lated wherehy between three and four
million more listeners might he brought
in by other means. By the end of this
vear 90 per cent. of the papulation might
very well be served with crystal facilities.

230

Alternative Programmes.

Plans for alternative programmes are
a constant theme for discussion at B.B.C,
headquarters, but some misapprehension
appears to exist among listeners in this
connection as to the extent of the work
which Baventry will carry on. It has heen
decided that the programmes broadcast
from the new 5XX will he arranged and
given in the London studivs.  In other
words, no_studio facilities are being pro-
vided at Daventry. and artists will not,
thecefore, appear before the microphone
there.

- ag

Coal Mine Broadcast.

Apropos the hroadeast which tonk place
on June 27th from a Shethicld coal mine,
our leading humuruus paper suggested
that the sounds from a Londou Club
Library hetween three and six p-m.
should be Lroadcast as an antidote to the
feverish activity of modern life which is
exercising our doctors,

’ 09002

Unusual Broadcasts.

There is nothing extraordinary in that
© sgoestion.  Many  suggestions are re-
ceived by the B.B.C. from time to time
for unusnal broadcasts, and the idea has
even been put in all serionsness for a
hroadcast of the sounds from a well-
known restaurant during mealtime. Fol-

FUTURE FEATURES.
Sunday, July 3th.
BIRMINGHAM.~—3.20 p.m.. Band of

H.M. Royal Air Force.
MaNenesTER. —3.30 p.m., Light
Sywphony Concert.

w.—4 pm., Openair Ser-
vice and Parade at the (eno-
taph. George Square.

Monday, July 6th.
Loxpox.—9.15 p.n., ““ Radio Radi-
ance”’ Revue.
CirDIFF.—8 p.m.. Band of H.M.
Royal Air Force.
Grascow. —8  pan..  Norwegian
Musie. Humour and Poetry.

Tuesday, July 7th.
ALL Starions.—8 pom.. * Weekly
Dispatch ™ Wireless  Ballot
Programme.

Wednesday, July 8th,
BraiNauay.—8 ponn. An Even-
ine with Mozart, including Act
IL. of the Opera ** Figaro.”
BeLkasr.—8 p.m., Symphony Con-
cert.

Thursday, July 9th.

SXX.—8 p.m.. The J. H. Squire
Celeste Octet,

Loxpox.—8 p.m., Operatic Pro.
gramme, conducted by Dr.
Malcolm Sargent.

ABERDEEN.—8 p.m., Operatic Pro-
granme.

Friday, July 10th.
Bovrxesorrn.—8 pom., Liza Leh-
mann Programme.
Maxcpester. —8 ponn. Chamber
Music and a Play.
Grascow.—8 pan.. “ The Three
Musketeers.”” Episode IV,
Saturday, July 11th.
Loxpon.—8.15 p.m., *“Join in the
Chorus.”
BiryiNéuam  axp 5XX.—8 p.m..
Radio Fantasy, *“ The Gift of
the Garden.”

www americanradiohistorvy com

TOPICALITIES.

lowing the broadcast from the Zoo. it was
suggested by one listener that micro-
phones should be set up in the jungle,
and that the conversation of penguins
should figure in a broadeast from the
~outh Pole, The latest suggestion is for i
a menagerie to he kept at 2LO for use in
connection with the Children's Corner.
0000

U.S. Visitors.

A member of one of the largest wire-
less stockbroking  fiems  in the United
States, who has been visiting England,
draws some anomalous distinetions be-
tween the system of broadcasting here
and that in America. He points out that
in America there are more than five hun-
dred stations, each carrying its own style
of provramme. and in and around New
York listeners have the choice of hetween
thifty and fifty stations. Broadeasting
in America is as competitive as any other
husiness.

0000
Confusion and Chaos.

But that. as Mr. Hoover pointed out
long ago, has resulted in tremendous con-
fusion and chaos. The leading broad-
casters are divided between those actually
interested in broadcasting for its direct
or indireet advertising value, and those
interested in either the selling of receiv-
ing or transmitting sets. Considerable
antagonism exists hetween these two
groups, and couferences are called to try
and straighten ont the tangle. Something
like one hundred stations approach near
to the power, status, and technical
quality  of owr own. The American
listener is, therefore, not nearly so well
served, having vegard to the relative
areas. The country is divided into zones,
and the Western zone repeats the wave-
lengthe of the Fastern Zone, thus easing
the situation. A\ ten kilo-cycle separation
is the maximum: thus theoretically, if
there is anything like proper modulation,
stations must clash. Even then it is im-
possible to get all stations into the wave-
band. and so stations have to divide time
where they are close together in place
and wavelength.

0000
The Nightingale.

One word more about the nightingale
and we have done—at any rate until next
season. .\ correspundent informed the
B.B.C. that the scene of operations was
badly chosen, hence the ditliculty of
securing a satisfactory transmission; the
nightingale was in excellent voice at
Warrington, aud the installation of a
microphone in a Lancashire town would,
the correspondent asseverated, solve the
problem which had Leset the engineers in
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Surrey. The engineers had, however, fur-
bished up their ornithological knowledge.
They were aware that the nightingale
may be heard occasionally as far north as
Lancashire and Yorkshire, but the possi-
bilities of securing a transmission from
Surrey were, technically, the most favour-
able. Moreover, if the nightingale will
not sing in Surrey when a million-odd
histeners are waiting expectant, this
elusive bird is not likely to oblige listeners
any the more readily from other parts of
the country.
ST

o °
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Super Receiving Station.

The super receiving station near Brom-
ley, Kent, which was announced to be
veady for service during the summer,
will not, after all, come into operation
for several months ahead. The original
plan was to use the station for checking
jamming and to calibrate wavelengths of
British broadcasting stations, but a more
ambitious plan is now under considera-
tion, and the station will probably play
an important part in Geneva’s future
administration of international broad-
casting.

000CO
French Interference.

An interesting theory has been ad-
vanced as regards the statement in the
newspaper press to the effect that the
French station which has been interfering
on the Bournemouth and Manchester
wavelengths has been using the call-sign
8AJ. This, it is pointed out, is the call-
sign of SFR, Paris, known to all listeners
as Radio-Paris, but in view of the dis-
claimer issued by Radio-Paris, some
unauthorised person has been using
Radiola’s call-sign. Anyhow, the French
law on the subject needs clarifying.

oo0CD

Opera Broadeast.

The Frankfort Opera Company have
recently claimed that they were not bound
to sing if the opera was being broadcast.
The local thea#rical court confirmed this
view, but the Court of Appeal in Berlin
yeversed it, and decided that the singers
were entitled to 10 per cent. increase in
salary in respect of broadcast perform-
ances. This is only confusing the issue,
and it is to be hoped that if ever an
agreement is concluded in this country
between the opera companies and the
B.B.C., a more common-sense view will
be taken An operatic star is not paid
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according to the size of the audience whicli
he or she actually draws. It would be a
sorry day for the singer, however cele-
brated, if payment were by results. How
much, we wonder, would Madame Tetraz-
zini have received in respect of her concert
at the Albert Hall following her broadcast
from 21O last March?

oo o0
Originality at Notftingham.

Nottingham at present holds the record
for originality. A talk is given from the
studio, and ten minutes of the period is
set aside for discussion. Listeners are
invited to ring up and put their
questions to the announcer.
These are Dbroadeast so

JULY 1st, 1925.

hundreds of these- insects which have
Leen so attracted and then electrocuted
in the set. It has been known for a big
moth to wedge itself between the plates
of the condenser and shut the transmitter
down whilst conmitting suicide.

©000

Fewer “Talks.”

The discontinuance of the 10.10 p.m.
Talk during the holiday months of
August and September is contemplated.
Consideration is being given by the vari-
ous stations to the adoption of different
methods of broadecasting Talks, and some
original broadcasts are expected to take
place during the autumm.

>3 . e FR— -
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WIRELESS ON LIGHTSHIPS. Few occupations can he more lonely than that of the
crew on a lightship. The photograph shows Light Vessel No. 67, the first to be fitted

with broadcast receiving apparatus. Inset, Officers and men anticipating better times
o during their next period of isolation.

that the listener. when asking a ques-
tion, is heard all over the country by
other listeners, and the lecturer himselt
has a pair of headphones on in the
studio, and listens to the questions by
wireless: When he answers the questions
he speaks into the microphone, and his
answer is broadcast to the listening
public, and is also sent to the questioner
by telephone line, so that the latter, if
he wishes, can hear the answer coming
from the receiver of his telephone and
from his loud speaker at one and the
same time.

Manchester’s Gong.

A great deal of criticism is being
levelled against the directors of the Man-
chester Station for using a gong tuning
note to indicate the conclusion of items
in the programme. At 2LO and most
other stations the oscillating valve has

- been used after the 7 and 10 o’clock time
signals ever since the temporary experi-
ment with the piano scale was dropped
some two months ago. Listeners suggest
that the gong note, which is an essentially
German idea, should be dropped.

0000 o000

Insect Mortality.

Several recent outside broadcasts at
night have been responsible for high mor-
tality among insect life. The lights from
the valves of the transmitter attract in-
sects and moths, and it has been a com-
mon occurrence to have to sweep up

Fifteen Operas.

The Manchester Station, which has
already fifteen operas to its credit since
broadcasting first began, will give a per:
formance of Leoncavallo’s ‘I Pagliacei ™’
on July 15th, to be followed by the
“-Church Scene”” from Gounod’s “Faust.”
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Workshop Advice for the Amateur Constructor.,

By W.
][ ][ AVING so often seen good wireless sets. large and

small, marred by the way in which the ebonite
2= has been worked, and having heard of numerous
panels scrapped because of stripped  threads, chipped
holes and corners, I hope that these notes will guide the
amateur craftsman over his future ifficulties.

Previous to the advent of wireless, chonite was rarely
used by the amateur: it was only used by experienced
men in the making of more or less «elicate insiruments.
and what wrinkles they had on its manipulation they
were loath (o impart.

These notes apply only to good quality elionite. The
/many composition materials are well nigh unmanageable
for the amateur, and cheap ehenite is a waste of time
and money.  When vou get vour ehonite get the best.

There are no special peculiarities about ehonite.  ‘I'urn-
ing and filing should present no difficulties if the material
is machined in the same way as brass.  Use no lubricant,
and always keep the tools sharp and clean. Finishing
cuts must be light, using a broad round nose tool ; a knife
tool may be used for corners. Do not use hooked tools.
Frequent grinding of the tools is necessary, and in filing
liberal use of the file card is essential to ensure success.
When drilling in the lathe, withdraw the drill after about
every half inch drilled, and plunge in cold water. This
prevents choking and burning, or where there is a thin
outside wall it prevents bulging or splitting,

Drilling and Tapping Panels.
Panels should be marked

FULDE.

driving wheel too fast, and Ly frequent clearing of
the drill.  For blind holes, the drill must Le pushed
as far into the chuck as it will go.  Packing, such as
a piece of wood of a thickness suificient to allow the
drill to project the depth of the hole, nuty then be
pushed on the drill against the chuck face. The use
of a stout collar with a binding screw permits of ready
variations of depth.

Tor tapping, a hand chuck makes the best tap holder ;
the holes should be slightly countersunk, and the taps
damped with paraffin or naphtha, and frequently with-
drawn for cleaning and dJdamping.  When tapping blind
holes, do not use a taper tap: go straight in with the
plug tap. or the intermediate tap, for threads larger than
No. 4 B.A.

Tf you should strip a hole, it can be re-drilled for a
size larger, or plugged with a piece of ebonite rod and
drilled for a size smaller.  Shoulid a new position for the
hole be used, the old hole can be filled with shoemaker’s
wax (heelball) run in with a warm iron.  Where a blind
hole has gone just a little too far and made a pip or
bulge on the face of the panel. the pip can he pressed
down with a warm iron covered with a piece of rag,
the iron to be hot enough just not to singe the rag.

Finishing and Polishing.

The finishing anid polishing of ebonite. whether turned
parts or panels, requires more care and patience than
any of the other processes.  For turned parts which are

inished in the lathe and

oft fraom carefully squared
centre  lines.  Centres  of
holes to be drilled should be
marked by a press from a
drawpoint. and afterwards
centred by an Archimedian
drill. Do not use a centre
punch, as this is likely to
break the panel near the
edze.  Reminders. and sizes
of holes, ete.. may be written
on the panel in white Indian
ink. and washed off with
methylated spirits when no
longer required.

In drilling with a band
drill, it is imperative to keep
the drill steady for good
results.  This is assisted by
holding the drill and work
in a comfortable position, by
not trying to turn the

the hamd polishing of panels
the process is the same.
Enery  cloth  is first
applied (when used for a joby
in the lathe it is taken in
narrow strips. 4 to 1 inch
wide, according to the job,
and for panels, in strips 3 to
4 inches wide) drawn tightly
over a flat piece of woorl in a
single thickness only.  No. o
emery cloth is the coarsest
that should be used. The
coarser grades make scratches
which take a long time to
grind out. In the lathe the
strips are applied with a slid-
ing motion backwards and
forwards: on the panels,
over the piece of wood with

Marking off the panel with a square and scriber,

a  circular  motion, The
grinding down with this
A 37
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Working Ebonite.—

piece of No. o emery will wear the emery smooth,

when it should be thrown away. Next repeat the process

with No. F emery, then with No, FF. This time lubri-

cate the emery liberally with * Brasso ™ liquid metal
—polish, which speeds the action of the emery and prevents

Lurning. Alwavs keep the emery very wet with “Brasso.”’

: M{-\:\-.

BR o ol - o T
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The first step of the finishing process—rubbing down with emery
cloth.

The last emery used is No. o blueback paper, also lubri-
cated and applied in straight strokes. Next grind the
job with a pad of stout linen or cotton soaked with
“ Brasso,”’ which will give the work a very smooth, dull
surface. At this point a fine satin finish can be made on
panels which contrasts pleasantly with brilliantly polished
knobs and dials. This is done by sprinkling the panel
with dry pumice powder, and brushing briskly in straight
strokes with a semi-soft brush; a brush which has the
hristles closely packed is best. Apply the pumice and
brush until the desired satin gloss is obtained. If a
brilliant polish is the desired result, omit the pumice
process, and after the < Brasso’’ pad, hurnish the job
with another pad, this time soaked with a liquid plate

JULY 1st, 1925.

polish such as ‘ Silvo.””  This cleans up the job and
produces a very brilliant polish ; the job is finally washed
with warm water and dried, then rubbed up with a clean
chamois. -

"The use of the *‘Brasso’ and ‘Silvo’’ is the
ultimate result of much experimenting with-various lubri-
cants, and these have been found to produce the Dest
results without leaving any grease behind or discolour-
ing the vulcanite, and these processes in no way impair
its dielectric properties.

Where the worker has a high speed buff, much of the
hard work of rubbing will be saved by doing these pro-
cesses on the buff, using linen or cotton buffs with tripohi
paste in the first stages instead of the emery cloth mgn-
tioned above. '

In conclusion, the writer might mention that when

Giving the panel a satin finish—dry pumice powder and a cloth
are used.

knurling knobs, etc., fix the knurling tool in the slide
rest -tool holder and rotate the job slowly by pulling
the belt round by Zand. A clean, sharp, knurl, of what-
ever type, is the result.

HFE wireless ““ beam '’ stations,

which the Marconi Company
proposes to erect for the Post Office
on a site at Winthorpe, near Skeg-
ness, will communicate with India
and Australia, says 7The Times.
The Marconi stations transmitting to
South Africa and Canada are at
Bodmin, while the receiving stations for South Africa
and Canada are at Bridgwater.
~Assuming that the two stations to be erected on the
new site -at Winthorpe will be for transmission, some
Prief account of what it is proposed to set up may be
given. The masts, of which there will probably be five
in a row at each station, will he zooft. high, but the
number will depend on the wavelength that it is proposed
to use. They will be arranged in lines oriented gn Tndia
and Australia respectively, that is, broadside to the ob-
jective. From the top of each mast, and on the side

 “BEAM”
. AT WINTHORPE.
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i tacing towards the objective, the
i aerial wires will be hung; while
STATION : a second series  of wires  also
i hung from the heads of the masts
¢ will form the reflector.

The area that will be required for
such stations is not considerable in
view of what they will be able to
The masts will be placed 630ft. apart,

accomplish.
and in addition to the ground so occupied there will
have to be space for a few buildings and a small clear

area. The aerial system will be designed so as to direct
the flow of waves within an angle of 3o deg.

The site will shortly be handed over to the Marconi
Company. By the terms of the contract, the work must
e completed within nine months of the handing over of

“the site. and it is likely therefore that this section of
the Imperial wireless scheme will be ready for service
some time next spring. ‘
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Brain Waves of the Wireless Engineer.

A Built-up Panel.
(No. 227,503.)

Dritish Patent No. 227,503, granted to
C. R. Heron and J. F. Jackson describes
rather a novel departure from the familiar
ebonite panel for wireless receivers. ‘The
experimenter who is constantly chunging
front one circuit to another will, no doubt,
have discovered that one of the most ex-
peunsive items in each new receiver is thot
of a really good ebonite panel. Accord-
ing to this invention, this difliculty is
overcome by building up a panel of cel-
lular structure such as that shown in the
accompanying itlustration. It will be seen
that it consists of a number of slotted
bars B, which interlock by means of «
half-lap joint L. The fixing devices on
the various components such as screws.
nuts, and fixing bolts are simply passed
through appropriate holes in the structure
and fixed in the normal way. The jdea
oi the invention reminds us somewhat of
the familiar ** Meccano” constructional

L B
A built-up panel. (No. 227,503.)

sets.  The invention also provides for
various allernative modifications and con-
structions, For example, ebonite strips
mounted on ebouite rods with ebonite
spacing washers are also suggested,
QO0CO
Damped High Frequency Transformers.
(No. 228,834.)

B. Hesketh describes in the above
British Patent a form of counstruction for
a high frequency transformer. FExperi-
menters will probably have discovered
how readily a series of tuned high fre-
quency circnils associated with valves
cause the system to oscillate. The object
of the invention is to overcome this defect.
The principle, of course, is not by auy
means new, and consists essentjally in
introducing a metallic area into the field
of the coils or windings of the traus-
former.  This damping plate, as it is
called, acts by virtue of cddy currents
which are produced. Thus, in the accom-
panying illustration, the windings W of
a high frequency transformer are formed
in slots S in an ebonite former E. The

ebonite former is hollow., and contains
within it a movable core K. This con-
sists of an insulating rod which is coated
with a conducter. such as metallic foil F.

2K
E_ &
\.
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A damping plate stabiliser. (No. 228,834.)

Thus, by moving the coated rod in and
out of the core the amount of metal which
15 in the field of the transformer can be
varied.  This results in a variation of the
damping of the circuit and controls the
amount of regeneration and therefore the
self-oscillation of the circuit, Several
other modifications of this idea are
described in the specification and include
a circular plate which can be moved
parallel with the surface of a disc type
of transformer. This particular embodi-
ment is used. for example, in the Geco-
phone receiver.
[oleNeNe]
A Multi-layer Coil.
(No. 228,839.)

A multi-layer coil is (escribed in
British Patent No. 228,839, by H. R.
Taunton, which should prove of interest
to the experimenter. The idea of build-
ing an inductance consisting of a numbher
of spaced layers is quite old, the Burn-
dept coil, for example, being one of the
first to become popular.  Since then
many modifications have lLcen devised
and have consisted chiefly in the method
of winding the spacing wire. The accom-
panying illustration shows a method
which, it is claimed, adds both to the
efficiency and the appearance of the coil.
The coil is wouud on a circnlar former
F, and the spacing wire S is wound
round a number of pegs I’ in the manuer
shown, the spacing wire of course heing

Method of winding a multi-layer coil.
(No. 228,839).

wwwW americanradiohistorvy com

continuous  with the main portion of
the coil. The spacing layers arve so
wound that they add to the total in-
ductance of the coil. A further feature
of the invention is that by winding the
spacing layer L in the mauner shown the
turns at the side of the coil become
chords of circles, and give the resulting
coil a straight-sided appearance.
[eNe RN

A Vernier Condenser.
(No. 228,006.)

A rather interesting form of condenser
is described by J. K. Spink and J. B.
Langley, in DBritish Patent No. 228.0C6,
ane form of which is shown in the accom-
panying illustration. ‘Lhe object of the
mnvention is to provide a condenser which
is suitable for vernier adjustment, and

The Polar vernier condenser. (No. 228,006.)

this is accomplished by giving the adjust-
ing element two distinct movements,
Referring to the illustration, it is seen
that the condenser is mounted upon an
msulating cylinder C, which carries a
fixed plate in the form of a cylindrical
segment F. Through the centre of the
insulating cylinder there is a rod R pro-
vided with two nuts, which carry an-
other cylindrical segment M. The rod
passes through a bush B which also
serves to fix the condenser to a
panel P by means of a nut A.
The rod is provided with an adjusting
knob K by means of which it can be
pushed in and out so that the area of
averlap of the two cylindrical segments
can be varied. The rod is also capable
of rotation. so that the relative position
of the two coaxial cylindrical segments
can be varied with respect to each other
in addition to the variation of overlap
by the sliding motion. Contact with the
movable segment is obtained by means
of an internal brush fixed inside the cylin-
drical segment C and provided with a
terminal T. Several modifications are
described in  the specification, one of
which consists in providing two sets of
coaxial cylindrical segments so that the
total capacity of the condenser can be
materially increased. '
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. The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, * The Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address.

INTERFERENCE WITH OSLO. -

Sir,—With reference to Mr. A. R. Burton’s letter in The
Wireless World (No. 305) of June 17th, T would like to inform
him that the interference he complains of is from Radio Angel,
an apparently new French station which has vecently been trans-.
mitting gramophone records and speech on 380 metres at great
strength and greater tonal impurity.

1 have received this station almost nightly on 0-v-0 at good

strength, but have been unable to ascertain its exact locality-—

all I could get being ‘* 91, Boulevard (?) & Paris.” 1 have
communicated with Radio Ancel in the hope that the French
postal authorities will know the address of the station. In
ihe event of my receiving a reply, I shall be pleased to give
any further particulars which might be of interest.

On one occasion this station thanked COI ‘¢ pour vos bonnes
nouvelles.”” Who is COL? S. E. CRYER.

Hallon, Bucks. -

THE QSL QUESTION.

Sir,—On June 11th I opened two-way communication with
Y7XX, an amateur transmitter in Jugo-Slavia.

I have had several complaints from foreign amateurs that
the British stations they communicate with have asked for
an acknowledgment card and received one, but have failed to
return the compliment. This is, to say the least, very bad
manners, and not likely to keep up the prestige of our
amateur transmitters. The exchange of cards amounts to
a fraternal greeting between the two stations involved, and
is not a matter that should be overloocked. G2UV makes it a
point to always reply to any communication referring to the
station, authentic or otherwise, stating one or the other. If
cards are not available an ordinary postcard would be just as
much appreciated. It is the spirit of the exchange and the
lasting acknowledgment that counts. 2UV has recommenced
work, and will be found any evening after midnight on 90-115
metres, the general wave being 95 metres. The 10-watt trans-
mitter is still in use, and has a 5,000-mile record yet to be

- heaten, 300 volts dry cells at 30 milliamps. being the input.
92UV was received in Jugo-Slavia, strength R6-7.
h W. E. F. CORSHAM (G2UV).

Sir,—I was interested in a recent letter in 7'he Wireless
World with reference to non-transmitters and report cards. I
have been using a report card of my own type, as amateur
transmission in Northern Ireland is prohibited, and perhaps
my experience of the use of these cards would be of interest
to your readers.

T have rcceived the greatest courtesy and kindness from

Swedish, Belgian, French, and Dutch transmitters, and it is
a peculiar point that the unlicensed Dutch and Belgian amateurs
have been the most satisfactory to report to, as they send
details of transmitter very fully and go to great trouble to
put one in touch with other transmitting amateurs. This is
a great help, as it is very difficult for a non-transmitting amateur
to learn the identity of these transmitters.

The licensed French transmitters, on the whole, are not so
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good in giving replies, although several have been very kind
in supplying QRAs of other stations.

About 75 per cent. of the Americans will reply, and their
cards are always interesting. although probably a little practice
will be necessary in deciphering them!

Incidentally, I have full reports for a number of transmitters
who are unknown to me.

Best wishes for the success of 7'he Wireless World.

Strandtown, Belfast. T. PALMER ALLEN.

~

Sir,—Amateur transmitters as a rule like to receive reports
as to their transmissions, but I should like to know how they
expect ‘‘Short Wave Fans’ to report to them, as a good
muajority of them cannot key out even poor Morse, and, again,
it is not necessary to send at a speed at which many of us
cannot possibly read. ‘

Some transmitters are evidently out to break records, not for
distance, but for speed of sending, which ends up in a jumble
of dots and dashes which is neither one thing nor the other.

When atmospherics ave bad it is impossible to follow any-
thing but good sending, and if transmitters would only tap out
at 12 to 16 words per minute (preferably 12) with a firm, steady
hand, I think reports would come in from greater distances than
hefore. I hope some of them will note this.

TWELVE PER MINUTE.

JAMMING BRITISH BROADCASTING.

Sir,—I am interested to read that the interferer who jammed
Bournemouth was using more than 3 kilowatts, as I picked
him up here three times calling Coblenz on a wavelength of
about 370 metres. I received him on a straight set, detector
and 2 L.F., at deafening strength, so the interference in the
south must have been abnormal. He spoke in broken English,
calling Coblenz and Raymond. (MRS.) B. W. BOOKER.

Carnfarth, Lancs.

NOTEWORTHY RECEPTION IN EGYPT.

Sir,—In the early hours of May 28th, while testing my short-
wave receiver 0-v-1 on a 5-foot uninsulated indoor aerial and a
3-foot earth lead on the floor, I was greatly surprised to re-
ceive the Italian amateur station 1AF calling CQ, and, later,
English 5NW calling for test, and later communicating with
6WE.

Early on the following day, with the same aerial and earth
arrangement, the signals of English 2KZ, who was calling for
U.S. test, and later 1YD, were readable ten feet away from the
loud-speaker. R

1 have received many American and English amateur stations,
but taking into consideration the aerial and earth arrangements
on this occasion, this reception may be of interest to your
readers, and especially to the owners of the above stations.

The distance between the above stations and Alexandria is
more than 2,200 miles.

This is the first Egyptian report of long-distance reception
of amateur stations. . L. P. SCLAVOUNOS.

General Manager,

Egyptian Radio Company,
Alexandria.
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Readers Desiring to Consult * The Wireless World
make use of the Coupon to be found in the Ad

Matching H.F. Transformers.
MANY readers experience difficulty in

matching transformers or anode

coils for use in multi-stage long-
wave amplifiers, such as are made use of
in the intermediate stages of a receiver
employing the superheterodyne method of
reception, They frequently possess some
such instrument as a buzzer wavemeter
with which they can excite the individual
coils or transformers to be matched, but
meet  with difficulty when desiring to
ascertain when the instrument under test
Is' resonant with the excitations of the
wavemeter. The best method to adopt is
undoubtedly to make use of some such
instrument as a Mloullin voltieter, but
such a device is not always available,
hence a simpler method must be sought.
If a pair of high-resistance telephones in
series with a carbornndum crystal are
shunted across the coil, a useful approxi-
mation can be made by adjusting the coil
and estimating aurally when it is in
resonance.

Several coils or transformers may be
adjusted in this way. Of course, the pre-
sence of the telephones and carborundum
crystal does make a difference to the
tuning, but at the same time this effect is
not sufficiently serious to abort all attempts
at matching, and it must be remembered
also that the intermediate transformers in
4 superheterodyne receiver ave usnally de-
liberately made rather broad in the tuning,
only the first or input transformer beiny
sharply tuned. Tt is, of course, essential
to use a high-vesistance crystal, preferably
of the type we have mentioned,

c20C

Causes of “Frothing > in Accumulators.
READER who is troubled by
A “Irothing > of his accumulator
when on charge has written to us
seeking the cause and cure of this annoy-
ance. He explains that he has had this
accumulator in use for several months,
and that hitherto it has not evinced the
slightest sign  of ““frothing " during
charge, but has quite suddenly developed
this trouble, which occurs even when the
instrument is put on charge at a rate far
less than the normal charging rate.

Tlis trouble should never occur in any
accumulator of reputable make where the
manufacturers’ instructions for its care
and use are carried out correctly. It is
caused by impurities present in the elec-
trolvte acting chemically on the celluloid
casing of the accumulator. It is highly

probable that this accumulator has re-
cently liad ordinary tap water added to
it to make up for evaporation losses iu
the electrolyte. Tt cannot he too strongly
emphasised that distilled water only
should be used, since the chemical im-
purities present in orilinary tap water not,
only affect the celluloid and produce the
“ frothing *’ previously mentioned, hut ave
also seriously detrimental to the plates.
The remedy in cases where “frothing ™
has already occurred is to empty out the
electrolyte and thoroughly wash out the
accumulator with distilled water before
adding fresh electrolyte. Even then the
troable may not be absolutely cured, and
it may he necessary to repeat this process
two or three times—an expensive process
which would be avoided by the use of
distilled water in the first place,

[eReReNe]

Dual Receiver with Valve Rectification.

HE main reason which deters many
readers from constructing  receiv-
ing sets involving the principle of

dual amplification seems to be the incon-
stancy of the crystal detector, Many
readers who have already made up reflex
receivers cmbodying a ~crystal rectifier
have attempted to overcome this difi-
culty by removing the crystal detector
and substituting w valve, They have

— =y
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Fig. 1.—A dual receiver employing valve
rectification,
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usually found, however, that the recejver
has become quite uncontrollable,

When using the conventional one-valve
reflex receiver, the presence of the low
impedance crystal exercises a consider-
able damping effect, which prevents the
set from oscillating, as may be proved
by merely lifting the catwhisker of a
correctly functioning valve-crystal reflex
receiver. It is not surprising that the
substituting of the valve for this crystal
causes the set to be very much more prone
to instability. Tt is necessary, therefore,
when constructing a dual amplification
receiver employing valve rectification, to
exercise very great care in the lay-out and
wiring of the instrument. A" sujtable
circuit is given in Fig. 1. Great care
should be exercised with the connectinns
of the L.F. tranformer to achieve best
results. The secondary connections may
be made in accordance with the diagram,
but no definite rule can he given with re-
gard to the primary windings, and the
reader will have to experiment with these,
In one way it will be found that the set
loses a very great proportion of its
efficiency owing to the first valve being
caused to rectify. The various fixed con-
densers included in the circuit, more
especially those shunting the transformers.
are important, and are with many types
of transformer very critical for best
results. )

feReNeNo]
Loss of Efficiency in Reflex Circuits

READER has raised the question of
the efticiency of H.F. “amplifica-

tion in a receiver of the dual
amplification  type, maintaining that
H.F. aniplification is practically non-

existent; and in the case of a two-valve
set which he possesses. which uses this
principle and also reaction, the instru-
ment is functioning as an ordinary re-
generative detector valve with a stage of
L.F. Of course, it cannot be denied that
a valve which is called upon to amplify
at two frequencies simultaneously is very
much less efficient from the point of view
of H.F. amplification than when it is
functioning solely in this latter capacity,
but at the same time it is a fallacy to
suggest that practically no H.F. amplifi-
cation exists at all. ~One has only to
consider the case of a simple one-valve-
crystal retlex receiver to diseredit this
suggestion. As is well known, it is not
possible under ordinary circumstances con-
sistently to receive signals from a station

A 4T
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50 miles distant when using a valve and
crystal in the form of a simple crystal
set followed by a valve amplifier, and if
heard. the signals are usually little more
than a ‘“still, small voice.”” If, however,
we use our valve as a dual frequency
amplifier without any reaction whatsoever,
excellent telephone reception can con-
sistently be had at the distance men-
tioned.  The question of the actual
amount of H.F. amplification efficiency
lost by reflexing an H.F. valve is, how-
ever, a very intervesting point. This de-
pends to a great extent on the care which
is taken in constructing the receiver,
particularly with regard to the connec-
tions of the L.F. transformer. The O.8.
terminal of the transformer can usually
he permanently connected up to that por-
tion of the circuit which is nearest, elec-
trically speaking, to the grid of the valve.
This having been done, the primary con-
nections should be experimented with.
since it will be found that there is one
method of connection which gives vastly
superior results, the opposite methed
tending to cause instability, thus seriously
impairing the functioning of the valve,
not only as an H.F., but also as an L.F.
amplifier.

0000

Building a Superheterodyne.

READER who has had no previous

experience witl a superheterodyne

receiver proposes to construct an
experimental instrument embodying four
valves only, in which only one stage of
intermediate frequency is used, since he
hopes_in this way to secure an insight
into the workings of this instrument, and
so be enabled to avoid the many pitfalls
which beset the too ambitious home con-
structor, who imagines that the building
of a superheterodyne consists in merely
wiring a set up in accordance with some
theoretical diagram.

Our reader’s idea is excellent, since he
will be able very easily to set up and
operate the intermediate amplifier without
the usual ** matching’ and stabilising
troubles which occur when the inter-

JULY 1st, 1925.
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Fig. 2.—A three-valve receiwer employing optional valve or crystal rectification.

mediate amplifier consists of three stages.
He will thus be able to gain very valuable
experience  which  will considerably
smooth the way for him when later he
turns his attention to the construction of
a more ambitious and permanent instru-
ment, as is his intention.

BOOKS FOR
WIRELESS BEGINNERS

Issued in conjunction with ** The Wireless World.

« YOUR FIRST STEPS IN WIRELESS,"”
by HucH S. Pocock. Pricegd.net. By Post,11d.

«WIRELESS TELEPHONY,"” by
R. . Bancay. Price 2/6 net. By Post, 2/9.

« THE WIRELESS TELEPHONE,” by
P. R. Coursey, 3.5c. Price 2/6 net. By Post, 2/9.

« CAPT. ECKERSLEY EXPLAINS," by
Capr. P. P. Eckerstey. Price 2/-net. By
Post, 2/2. &

+« UNCLE JACK FROST'S WIRELESS
YARNS ON GOOD RECEPTION AND
HOW TO GETIT,"” by Carr. C. C. J. Fros1.
Price 2/-net. By Post, 2/2. .

« DICTIONARY OF TECHNICAL
TERMS USED IN WIRELESS TELE-
GRAPHY," by HaroLp WarD. Price 2/6 net.
By Post, 2/8.

Obtainable by post (remitltance with order) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C.4,
or of Booksellers and Dookstalls.
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Fig. 3.—A receiver designed for high quality loud-speaker regroductlon.
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A Straight Valve and Crystal
Receiver.

READER wishes to construct a

three-valve set consisting of H.F.,

detector, and L.F., in which
optional valve or crystal rectification is
obtainable by a simple switching arrange-
ment. He desires, however, that full
magnetic reaction be available, irrespec-
tive of whether valve or crystal is used as
a detector.

We give in Fig. 2 a circuit in which
all these points are given- attention. It
will be seen that the switching incorpor-
ated is simple and efficient, and provided
reasonable care is taken to avoid serious
“stray capacity ’ losses in the wiring,
a very efficient receiver should result,
capable of receiving many B.B.C.
stations on the telephones, hesides re-
ceiving the local station on the loud-
speaker at excellent strength, irvespective
of whether valve or crystal rectification

is used.
[eNeNoNe]

Membership of Foreign Radio
Engineering Institutes.
PEADER wishes to ascertain the
procedure necessary to adopt in
order to become a member of the
Institute of Radio Engineers (M.L.R.E.},
and he also seeks information concerning
particulars of membership, ete.

We regret that we have no detailed in-
formation in our possession wrelative to
this matter, since the institute is, of
course, a purely American organisation ;
but foreign members of any mnationality
are in no wise debarred from membership,
provided that they fulfil the necessary
formalities. Intending members should
communicate with the Institute of Radio
Engineers, Invorporated, 104th Street and
Convent Avenue, New York City, U.S8. A,

00 COo

A Receiver Employing both Resistance-
Capacity and Push-Pull Amplification.
READER who is using an amplifier
of the push-pull type preceded by
a stage of ordinary transformer-
coupled amplification desires to substitute
this preliminary stage by two stages of
resistance coupled amplification, provision
being made for switching out one stage
of amplification if desired.
This can be quile easily effected by fcl-
lowing out the circuit given in Fig. 3,
where all necessary values are given.
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AN INSTITUTE FOR THE RADIO ENGINEER.

I[N the Correspondence columns of the present issue we

publish a letter received from Mr. James Nelson, in
which is set out the aims and objects of a proposed new
Institute for Radio Engineers. We have delayed pub-
lication of this letter until now

e SPEEEEEEEEREEEEERINsREZUCEEREEEACCELEUASREqGUERERET

Our own impression, however, is that the policy of the
Institution of Electrical Engineers is not to recognise
radio qualifications as distinct from general electrical
engineering qualifications, whereas we understand that
the proposals of Mr. Nelson are to form an institute
which will primarily recognise radio qualifications and
will only require the qualifications
of general electrical engineering

[ 1N

because we desired first of all to 3 :
interview Mr. Nelson and to 3 CONTENTS. picp & 0 S0 far as these are essential to
enquire a little more fully into  § o o oo "33 & a proper knowledge of the techni-
the details of ‘lus plans. We & - + calities of radio communication.

. s DELECTIVE SINGLE VaLve REeFLEX 8 3
found Mr. Nelson sincere of & RbGer R 35 It must surely be recognised
purpose and genuinely deter- 3 Bv H. F. Smith ¢ that there are to-day very many

- . . . v - - . - . « — .
mined to start an institute which 3§ S = : radio engineers fully qualified in

: : ! DirecrioNaL ReceerioN 39 s . . s
would be of value to the wireless Ta iy ’ : ¢ their own profession who yet have
; : : : By R. D. Bangay g o T ;
worker in a professional capacity, 3 gy gay- ¢ very little, if any, practical ex-
whilst he indicated that he was § Reapers® Novermes ... ... ... 43 & perience of heavy electrical engi-
anxious that in launching this 2 Currext Torics... . 45 % neering, but with experience and
. . . L] g o . .

association he should not inter- & DavExTry L <. .. 47 % knowledge of the light side of
fere with the interests of any £ Sousps FrOM THE Foowmm .. Bl & electrical engineering and high-
existing body. ®  NEW ADPARATUS... = ... 52 & frequency work, perhaps very far

Irankly, we are sorry to see ! Syont Wave Wonx 53 & above the knowledge of an elec-
that the necessity for the forma- & By J. C. Macvie. : trical engineer who would have the
tion of a new and distinct in- 3 g ocir BreviTins 56 : qualifications necessary for admis-
stitution should have arisen, and 3 R onkE [CoNTaonY Wik e i 58 : sion to full membership of the
we hadd hoped that the Institute & £ B o ¢ Institution of Electrical Engineers.

- N ) -
of Electrical Engineers, of which i ""NS;’;S\S;ON Wi IOy w0 : We welcome the proposed
Mr. Nelson, we note, is a mem- & Rl o + formation of an Institute of Radio
’ : By J D. Ridl . :
ber, would have taken some steps 3 pelfg il W :  Engineers, because we Lelicve that
before this to accommodate within 3 1#TTERS TO THE EDITOR .. 62 % this will be a means of Dbringing
its institution the radio engi- & REespers’ ProBLEms . .. 63 8 together professional radio engi-
=] . =2 & E=]

neer and to recognise him as 3§ ..eeeeessensesesssscssecssancssenonnnnecensast NEETS I this country who at present
having  qualifications  distinct have no professional institution to

from those which are required of the candidates for
membership of the Institution of Llectriecal Engineers at
present. Our contemporary, the Electrician,”” com-
menting in their issue of June 26th on the proposals
made by Mr. Nelson, suggests that the Institution of
Electrical Engineers would receive for membership any-
one who has the qualifications to make him eligible for
membership of the proposed new Radio Institution.

5

which they can attach themselves. The Radio Society
of Great Britain is acknowledged to be the organisation
of the wireless amateur, and many professionals may lbe
found amongst its membership, but nevertheless the
Radio Society adopts the policy that it will remain an
amateur societv, and that it does not cater primarily f01
the interests of the professional.

We telieve that, provided the qualifications for mem-

A3
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bership of the new Institute are maintained at a high
level, the Institute will have a future before it, but only
so long as the attitude adopted is that at any time it is
ready to be affiliated to or absorbed by the older Institu-
tion of Llectrical Engineers, if and when that body
decides to acknowledge the distinction between the quali-
fications of a radio engineer and the electrical engi-
neer who at present forms the bulk of the membership of
the Institution.
o0o0cCOo

THE WIRELESS TELEGRAPHY
, (EXPLANATION) BILL.
HE purpose ot the Wireless Telegraphy (Explana-
tion) Bill presentcd to the House of Commons on
]une'zzml by the Postmaster-General is to. explain the
meaning of the expressions ** transniission *’ aud ‘‘ rent
or royvalty ”’ where used in certain provisions of the
Wireless T'ele-

Wireless
World

JULY. 8ilk, 1925.

section two ot that Act in relation to licences does
not include, and shall be deemed never to have in-
cluded, fees (whether periodical or of any other kind)
charged in respect of the grant or renewal of licences :
*“ Provided that nothing in this Act shall render
any person liable In respect of any act or omission
prior to the "twenty-second day of June, nineteen
hundred and twenty-five, to any penalty to which he
would not but for this Act have been liable.”
It is unlikely that any objection will be raised to the

* first section of this Bill, for all it does is to legalise the

position of the Postmaster-General and involves no fresh
issues.  With regard to the second clause there have fre-
quently been objections raised to the excessive charges
in the way of fees made by the Postmaster-General in
respect of licences issued for experimental transmission,
“and if the principle of payment of fees is once accepted
with no limit or specifieql graduated scale then a position
is at once created

graphy Act, 1g04.

This Bill, it will
be remembered,
has been presente
as a result of the

¥y

shelving of the
Wireless Tele-
graphy and Sig-
nalling Bill,
which  produced
such an outcry
when  first  pre-
sented  to  the

House in February
of this year.

It seems certain
that that Bill will
be substantially re-
drafted before it is
again brought for-
ward, and in the
meantime the
‘“ Explanation”
Bill is intended
merely to legalise
the present action
of the Postmaster-
General in requiring a licence for a receiving station,
whereas the Act of 190y refers only to licences for trans-
mission, and also to authorise the P.M.G. to impose a
charge (as is at present the practice) in respect of receiving
licenses and experimental transmitting licences, although
the old Act states that these shall not he liable to any
‘““rent or royalty.”” The P.M.G. gets over this difficulty
by describing the charges now made as ‘¢ fees '’ charged
in respect of the grant or removal of licences.

The actual wording of the two clauses in the (lixplana-
tion) Bill is as follows :—

“* The expression  transmission ' where used in
subsection (7) of scction one and section two of that
Act 1n relation to messages includes, and shall be
deemed always to have included, the reception as
well as the sending of messages :

The expression *‘ rent or royalty ’
a4

> where used in

H.M. The King speak.h.lg into the microphone by which a squadron of aircraft was
directed by wireless.

where the Post-
master - General
may continue his
exorbitant charges
for  experimental
transmission, and
-may even make
further  increases
so that transmis-
sion  hecomes a
luxury which only

the wealthy
amateur can
afford.

We feel certain

that the wording
of the original
Wireless Tele-
graphy  Act of

1904 was intended
to guarantee that
persons should he
given facilities to
carry out experi-
mental  work if
they desire to do
o so, and any inter-
ference with this principle conveyed in the \mr(liné of the

present (L2xplanation) Bill should be firmly opposed.
oooo :

THE B.B.C. AND THE RAILWAY
CENTENARY.

Hl enterprise of engineers of the British Broad-
casting Co. in carrying out what are generally de-
scribed as ¢“ stunts 7 is already fully recognised, and one
might have thought that they had exhausted the possi-
bility of introducing new ideas which would make an
appeal to the public.

Last week, however, we had a further example of what
can be done in the way of novel entertainment, and the
success of the transmission of sounds from the footplate of
a Scotch express was undeniable. Elsewhere in this issue
there appears a short account of the experiments explaining
how these were undertaken.

a
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Maximum Results from One

By H. F. SMITH.

FEW words regarding considerations influencing
the design of the set may he of interest. It is
generallv realised that a detector valve, with re-
action brought up to the critical point, is, in skilled
hands, capable of long range reception, but, unfortu-
nately, if the grid is made sufficiently positive for good
detection by the usual leaky grid condenser method, really
smooth reaction is seldom attainable. A crystal detector
is, therefore, used, and it is possible o work the valve at
its best hoth for amplification and regeneration.
Referring to the circuit diagram, it will be seen that
the circuit adopted is of the reflex tvpe, somewhat similar
to that popularised by Voigt, using untuned aerial,
tuned valve-to-crystal transformer, and crystal detector.
The rectitied pulses frem the detector are fed back to the
valve without the intermediary of an L.F. transformer.
I'he rectified crystal output is reflexed back to the
valve, as very appreciable low-frequency amplification is
thus obtainable. Tor the sake of stability and frecdom
from buzzing, no L.T". transformer is used. As there is
no step-up of voltage to the grid, the valve may well
be of the high impedance, high amplification type, and
the D.E.sB, D.IE.38, and D.E.Q. types (the larter
with special holder and about 6o volts H.'l'.), are suitable
if very loud signals are required.

Type of Valve.

For ordinary requirements, a general purpose valve,
such as the D.E.R., works admirably. Tt will generally
he found that there is less interference from the local
station if a semi-power valve such as the B.T.H. By is
used, with suitable grid-bias and ample H.'T. Presum-
ably this is Jdue to the fact that the long, straight part
of the characteristic curve of this tvpe of valve does not
allow any ‘‘ bottom bend’’ rectification of a strong
signal, and the full filtering effect of the sharply tuned

6

World
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The receiver here described is
primarily designed to give the
highest degree of seleclivity
possible in a simply con-
structed and operated single
valve instrument, and, at lhe
same time, to bring in distant
stations with greater volume
than is obtainable fromn a plain
defector. 1t represents, in facl,
an cfforl fo oblain maximum
results from one valve.

Valve.

valve-to-crystal high-frequency transformer is obtained.
The untuned aerial, coupled circuit tuner, gives in
itself good. selectivity without multiplication of controls.
1t should he noted that, as the grid circuit of the valve
is lightly damped, oscillation will normally occur when
this and the plate circuit are brought nearly into tune.
This self-oscillation is prevented by the damping effect
of the crystal, which is, however, connected across only
a portion of the valve-to-crvstal transformer (about half
of it, or sometimes even less). If the usual artificial or
treated galena is used, the output will be much greater
than if connected across the whole inductance, and tuning
will be sharper. It is suggested that the constructor
tries various tapping points before permanently wiring

1]
1
L%

L —

Fig. 1.—Coupling between the windings in T, and T, is fixed and

selectivity is maintained in the crystal circuit by tapping off

on!y a portion of the secondary turns. Reflexing is carried out

by an original method in which a potential is developed across a
high resistance (R) connected in the grid circuit.

up, always bearing in mind the need of including enough
turns to stabilise the set. If a detector of high resist-
ance, and consequently lower damping, such as the perikon
or new semi-permanent type, is used, there must he more

A5
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inductance in the crystal cir-
cuit, and the tapping may be 33
taken from the 6oth turn
from the bottom. Incident-
ally, it may be remarked that
troubles with dual valve and
crystal circuits are often due
to too heavy damping by the
detector.

To reduce to a minimum

} YolaVa

the magnetic coupling be-
tween the coils, they are
tilted up in the usual ‘‘ Neu-
trodyne '’ fashion, and are, -
in fact, very similar to the /iL.

-©¢

&
" Tﬁ‘ )

|
|

transformers used in that cir- Ty

13

=

cuit. The panel of the set o
illustrated measures 14in. x
8in. ; this length cannot be

appreciably reduced if adequate spacing Letween the

transformers is to be provided.

A dimensioned drilling plan for the panel is given,
though positions will vary slightly according to the makes

of components used. The layout shown
is, however, a good one to follow. On
the panel are mounted the variable con-
densers, reaction coil, filament resistance,
crystal detector, telephone and H.T. hye-
pass condensers, terminals, and feed-back
condenser C';, with its shunting resist-
ance. T'he value of this lalter is not
critical, as it merely permits of a hias-
ing voltage being impressed on the grid,
without appreciably reducing the I..T.
pulses applied to it.

The two transformers, which cover the broadcast wave-

¥ig. 2.—Detalls for drilling the front panel.

Sizes of holes : Az 7/161n 4
1/8i

-
= 5/16in.; C = 5/32in.;

« 5/32in. and countersunk ; E =

in_gs are put o
ot No.

-

| 4
A

L »

%I ?_ 4% , + ¥ A
1 9 L@ ©, | |
Ve H‘/g]_ﬂ 7 - s
Fig. 3.—The terminal strip. A =:

3/16in.; B = 1/8in. and counter-
sunk.

water.

The connections are as follow :—T',
end of primary

turns, and a tapping point is provided about the middle
of the sccondary for connection to the crystal.

All wind-

n in the same direction. T, has 15 turns

20 wire on the primary and 8o turns of No. 22

on the secondary former. . T, has respec-
tively 25 and 8o turns of the same sizes
of wire. ' Both the secondary formers are
of 3in. diameter, and the primary wind-
mgs are shipped into the bottom ends of
the secondaries. If it is not possible to
obtain ebonite tube of the correct dia-
meter (z3in.) for these primary formers,
a length of 3in. tube, 1}in. long, may
be reduced by cutting out a small piece
binding with wire, and immersing in hot
.—Bottom

y to aerial, top to earth; bottom end of

band when tuned by o.cc03 mfd. condensers (C, and C,) secondary to feed-back condenser C,, top to grid.
of fairly low minimum capacity, are similar in construc- T,.—Bottom end of primary to reaction coil, top to
tion, except that T, has a greater number of primary pl*ones, Lottom end of secondary to —I.7T., top tc
variable condenser. Note that
13— in each case the moving plates
of the variable condensers
’} T connected across the second-
VA . ary windings go tn the bottom
| i ends. The tiansformers are
_Y__}, fittell to the baseboard by
I | means of a light brass angle

i S ettt T P ' . 5 &
L e ! piece, which can be bent to

Lzl

Fig. 4.—Positions for securing the components to the haseboard.

www americanradiohictorv com

give the desired angle. A
small grid hias cell, if neces-
sary, may be secured to the
base by a fibre strap.

The reaction coil consists of
about 2o turns of No. 24
double silk covered wire on a

small hasket former, which
may be cut from }in. ebonite
sheet with a fretsaw, or one

of the commercial patterns,

stampe in fibre or presspahn,

may be used. Tt should he
18
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Selective Single Valve kefiex Receivir.— LIST OF PARTS ' REQUIRED.
fitted immediately above the top of transformer T,. Ebonite panel, 1din. % 8in.
A small ebonite block is bolted to the centre, and 1s Wooden baseboard, 13tin. X Glin.

2 Ebonile lubes, 4}in. long x 3in. dia., }in. wall.

2 Ebonile tubes, Iiin long X 3in dia., }in. wall.

4 1b. No. 22 D.C.C. copper wire.

Small quanlity No. 20 D.C.C. and No. 24 D.S.C. wire.

2 Variable condensers, 0-0003 mjfd., with verniers (Wilkins &
Wright).

For reaction coil: basket former, | {in. inside dia., 2 }in.
oulside dia., length 2 B.A. threaded rod, ‘one-hole”
panel bush, knob and pointer.

Valve sockel.

Filament resislance (Atflas).

Crystal Detector (Radio Instruments, Ltd.).

2 0001 fixed condensers.

Fixed resistance, 100,000 ohms to I megohm (Dubilier).

Reservoir condenser, U°5 to ! mfds. (Dubilier).

Connecting wire, sleeving, screws, efc.

Cabinet (Peto Scolt).

drilled to receive the end of the 2 B.A. threaded brass

Fig. 5.—Reaction coupling is provided by means of a basket oscillate when the grid and plate circuits are brought int
coil rotatable in the end of the aerial transformer. 4 z 5

tune, unless the damping effect of the crystal is present.

control rod. This rod passes through the panel bush, 1t is therefore desirable 10 set the detector when the grid

and is secured in position by a couple of nuts and a  circuit is distuned, while listening to a signal which would

spring washer at the hack. be very strong if both circuits avere correctly tuned.

The style of wiring shown will he found convenient The reaction coil should he at zero coupling. Never (ry
and effective; all L.T. and earth — ———
potential leads are carried in insulating
sleeving, and kept down on the panel
or haseboard, while heavier bare wire is
used for most of the high-frequency
leads, and rubbered flex for the con-
nections to the reaction coil.

The crystal detector should be rigid
and well made; the small plug-in pat-
tern shown is convenient and stable.
Reversal of conmpections to the crystal

TELEPHONES

m

o]
O
2
o

“o%e—

Fig. 6.—Constructional details for setting
up the H.F. transformers.

should bLe tried if reaction is not suffi-
ciently smooth. ! - :

The operation of the set, once the 25 TURNS L ,
correct values of H.T. voliage, filament NO22 DG G — 15 TURNS 10 TURNS
current, crystal tapping point, and grid E ., NO20DCC NO24DSC
bias (if anv) have been found, is fairly A’- TO TOP
simple and straightforward. Both con- B - TO BOTTOM é 58 é
densers are varied together, .and the + LT = - HT +

reading ill be nearly the sarhe on .
16 gs W I y . Fig. 7.—Practical wiring diagram. The leads A’and B are connected to the primary
cach. As stated above, the valve will windings of the H.F. transformers.

8 A7
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Selective Single Valve Reflex
Receiver.—

to adjust on a weak signal, or
with both circuits in tune.

If a valve of low impedance,

such as the semi-power type,
1s used, it may be found that
oscillation 1s produced too |
easilv, and reversed reaction is
necessary to prevent it. The
remedy for this is to move the
crystal  connection a  litle
higher up the secondary wind-
ing of 'I'y, and possibly to re-
move a few turns from the re-
action coil. It may also im-
prove matters if about five
turns are taken off the primary
winding of this transformer.
Again, if a valve with high
impedance and high ampli-
fication factor is used, 1e
versed conditions will ob-
tain, and it will probably le
necessary to add a few turns
to both the primary and
reaction coil.

The receiver may be fitted into a cabinet of the usuai
American pattern, with lift-up lid. A valve observation
window is of advantage if a bright-emitter valve is used.

At a point 30 miles north of London, that station,
as well as Cardiff, Manchester, Bournemouth, Newcastle,
Birmingham, Nottingham, Stoke-on-Trent, Brussels,
Bremen, and one or two other stations, ars received at
from very good to fair telephone strength in daylight,
on an average aerial. The addition of an efficient single-
valve note magnifier brings up several more stations to

A8

Fig. 8.—~View of the interior showing the arrangements of the components and wiring.
seen that the small brass bolts used for attaching the crystal detector to the front of the panel
also secure the condenser and resistance.

g Fig. 9.—Another view of the rear

JULY §8th, 1925.

s

It will be

audibility, and gives some of the above on a loud-speaker.
After dark, and under moderately good atmospheric
conditions, a large number of more distant stations are,
of course, heard.

RS.G.B. TO VISIT ONGAR.

VISIT is to be paid to the Ongar Transmitting

Centre of the Marconi Company by members of
the Radio Society of Great Britain on Friday, July 17th.
The party will travel by chars-a-banc from
Kingswav, W.C., from which a departure
will be made at 2 p.m., and will proceed
direct to Ongar, where representatives of the
company will conduct the
members on a tour of inspec-
tion. After the
been completed, the party
will  proceed to Epping,
where tea will be taken at
the ¢ Cock Hotel.”” The
party is due to return to
Kingsway by about 7.30
p.m.

The inclusive cost, per
head, will be 8s. 6d., and
members desirous of attend-
ing are particularly requested
to forward their applications,
; together with remittance, at
the earliest possible moment,
but in any case not later
than Friday, July 1oth, as
after that date it will not be
possible to make arrange-
ments for additional travel-
ling facilities.

of the instrument.

20
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DIRECTIONAL RECEPTION.

Principles Underlying the Action of the Frame Aerial.

By R. D. BANGAY.

N ouder to understand the principles made use of in
all classes of directional reception, it is necessary
first of all to have a clear idea of the components of

an electric wave. All wireless telegraph and telephone
signals consist of a series of electric waves travelling out-
ward from the transmitting aerial at the speed of light.
These waves may he modulated or continuous or split up
into groups according to the method adopted for generat-
ing and controlling them. For the purpose of this
explanation, however, we are not concerned with that
aspect of the phenonienon, and it will therefore immensely
simplify the explanation if we take the hypothetical case
of a single individual wave and trace out its career from
its birth in the transmitting aerial.

If we analyvse the changing conditions occurring in a
swinging pendulum, it will be found that the energy im-
parted to the bob weight of the pendulum 1s continually
changing its form, from a kinetic condition at one moment

when the pendulum is mov-

CURRENT IN AERIAL OR ing rapidly across the

/ VELOGITY OF PENDULUM S o4 .

micdle point of the swing

and the bob weight is at its
normal level, to a potential
condition at the next
moment when the weight
has reached its maximum
POTENTIAL OF AERIAL OR height above normal Jevel
HEIGHT OF PENDULUM  sn(]  js  for the moment

Fig. l.—Analogy between varia—
tions in current and voltage in
an aerial, and changes in the
form of energy in a swinging
pendulum.

stationary.
Form of Energy in a Trans-
mitting Aerial.
Similarly, when a current
is oscillating in the aerial circuit, the energy is con-
tinually changing its form from a ‘¢ kinetic *’ condition
at one moment when the current is actually flowing but
has not yet charged up the aerial, to a *‘ potential *’ con-
ditign at the next moment when the aerial is fully charged
and the current has for a moment ceased flowing, /.e.,
just before it reverses its irection. Twice during each
cycle, the whole of the energy is in one form or the other ;
at intermediate moments the energy is partly in the
kinetic and partly in the potential form. This point
will be more readily appreciated by referring to Fig. 1,
which illustrates the simultaneous values of the current
flowing in the aerial and the charge on the aerial during
two oscillations. This diagram shows that when . the
current is at its maximum value, as at the moments A,
the charge as represented by the E.M.F. of the aerial is
zero, while when the charge on the aerial is at its maxi-
mum, as at the moments B; there is no current flowing
in the aerial. The same curves, it will be noticed, might
equally well represent the height of the swing pendulum
and the speed at which it is moving.

7

Electromagnetic Radiatiomn.

If we examine the two conditions of the electrical
circuit separately, we find that each produces a different
kind of field. ‘Thus, when the current is flowing, a
magnetic field is produced, and when the aerial is charged
an elecirostalic field is produced. Both fields consist
of, or can be represented by, a number of lines of force.
The electrostatic field acts along lines of force running
at right angles to the earth’s
surface, as illustrated dia-
grammatically in Fig. 2.
The magnetic field, on the
other hand, acts along lines
of force surrounding the
aerial and parallel with the
earth’s surface, as illus-
trated diagrammatically in
Fig. 5. In both of these
diagrams, for the sake of
simplicity, only a few lines of force radiating from &
single point on the aerial are shown. Actually, of course,
the lines of force emanate from all points along the aerial
and extend indefinitely into space. When the aerial is
‘““oscillating,”” it is clear that a succession of these
electrostatic and magnetic fields are being radiated as
the current in the aerial rises and falls.

An electric wave consists of a combination of both of
these fields, and each wave, therefore, possesses am
electrostatic and a magnetic component.

The lines of force comprising the two fields are, as
we have seen, acting at right angles to one another.
Thus, if wa erected a cross facing the transmitting aerial
and at some distance from
it, the arms of the cross
would lie along the mag-
netic lines of force of the
advancing wave, and the
stein of the cross would be
along the electrostatic lines
of force.

Now when considering
the L.M.1". induced by an
incoming wave in a receiv-
ing aerial, it is simpler en-
tirely to disregard the
electrostatic component and
consider the wave purely as a svstem of magnetie lines of
force.

Fig. 2.—Distribution of electro-
static lines of force round a
transmitting aerial.

‘“ ////////I /‘A/ S

Fig. 3.—Magnetic lines of force
paratlel to the earth’'s surface,
generated by the aerial current.

Lines of Force in the Magnetic Waves.

But before turning our attention to the receiving aerial
there are three points to consider in connection with the
magnetic component of the wave, namely, (1) the direc-
tion in which the lines_of force move, (2) the ‘‘ sense *’
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Directional Reception.—
in which the lines of force act, and (3) the density of
the tines. '

As regards the first point, the lines move continuously
outward in the direction of the propagation of the wave.
If these lines of force were
visible, they would appear
to an observer looking down
at them from above as a
group of ever-expanding
circles resembling the circle
of ripples set up on the sur-
face of a pond by dropping
a stone into it. We may
say therefore that the magnetic lines of an electric wave
move along a direction at right angles to themselves, or,
in other words, they travel broadside along the direction
of propagation. Thus, I'ig. 4 represents dingrammatic-
ally a small section of a
wave front near the trans-
mitting aerial, in which the
arrow indicates one of the
directions along which they
are moving. LEach com-
plete line of force is;, of
course, a complete circle,
as 1llustrated in Fig.3. but
as we are only interested
in that part of the wave
front which reaches a particular receiving aerial, there is
no need to show more than a small section of each circle.
As this section gets further away from its starting point,
the circles of which the lines form a part get larger and
larger in diameter with proportionately less curvature in
them, and therefore the lines representing a small section
of the advancing magnetic fieldd of a wave at some distance
from the transmitter ‘can be represented by a number of
parallel straight instead of curved lines, as illustrated in
Fig. 5.

As regards the second point. namely, the ‘‘sense ™ in
which the lines of force act, this depends upon the direc-

MAGNETIC LINES OF WAVE

L AL

J / | ]
\N/)]]
TRANSMITTING

AERIAL

Fig. 4.—Distribution of mag-
netic field near the aerial.

DIRECTION
OF WAVE
PROPAGATION

MAGINETIC LINES OF WAVE

P— .' 4 |
Fig. 5.—Magnetic wave front

at a considerable distance from
the transmitter.

| 4
|
I

|
DIRECTION OF
PROPAGATION

MAGNETIC MAGNETIC
FIELD
__———FlEL0 L
// C;)

[T DIRECTION DIREGTION

OF CURRENT l OF CURRENT
s / 4 T £ S

A 8

Firi. 6.—DMlagnetic * sense' of fleld produced with the aerial
current flowing (A) from the earth upwards, (B) towards the
earth.
tion in which the current is flowing in the aerial. If the
current is flowing from the earth to the top of the aerial,
the ““ sense ’’ in which the lines of force are acting will
be anti-clockwise. looking down on the aerial as shown
by the arrow heads in Iig. 64, and wice wersa if the
current is flowing down the aerial, the *‘ sense "’ of the
lines will be reversed as shown in Fig. 6B. Since the
current in the aerial producing the wave is oscillatory
and reverses its direction during each wave, it is easy to
see that a complete wave will consist of a group of these

A IO
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lines of force, half of them acting in one sense and half
in the opposite sense, as illustrated in Fig. 7.

As regards the third point, namely, the density of the
magnetic component of the wave, this depends upon the
strength of the current in the aerial. Now the current in
an oscillatory circuit varies throughout each complete cycle
(/.e., dwring the generation of a complete wave) from
zero to a positive maximum back to zero, then to a nega-
tive maximum and back to zero again. Thus during the
production of each wave, the iines of force will reach a
maximum density twice (once when the field is acting in
each sense), and will also fall to zero density twice during
each wave. We may therefore represent our birdseve
view of the section of the
wave front more accurately T T I
than in Fig. 7 by graduat- |
ing the closeness of the lines ‘ { j !
to represent the relative
densities of the magnet field l
in the wave, as shown
diagrammatically in  Fig.

DIRECTION OF
PROPAGATION

Fig. 7.—¢ Sense'' of magnelic
lines of force produced by a
g¢omplete cycle of current In

We may summarise these the aerial.

conclusions, then, by con-

sidering an incoming wave as a system of lines of magnetic
force travelling broadside along the direction of propa-
gation and in a horizontal plane parallel with the sur-
face of the earth.  Moreover, if an observer were to

s s
3% 2 E
NOo 20 NO 20 NO
i i
| |
, ’ ULl DIRECTION OF
> ml ll PROPAGATION
|

| l

_ MAGNETIC LINES OF FORCE
Fig. 8.—Density of magnetic lines in a complete wave.
stand in the path of an oncoming wave and were equipped
with some means of measuring the density and sense of
the lines of force as the wave passed him, he would notice
that they grow gradually from zevo density just lefore

the wave reaches 'him to a maximum density in one
sense during the first quarter of the wave, falling

to zero during the second L oo eo .
HAVE BEENCUT

quarter, growing once more ¥ AERIAL RECEWING

to a maximum density in __/ DIRECTION OF

the. opposite sense during PROPAGATION

the third quarter, and

finally falling to zero again

as the wave passes him

on its never-ending journey. 3 5.1
THESE LINES

Effect of Magnetic Field on ) o W
Receiving Aerlal.

¥ig. 9.—Magnetic lines of force
in wave front impinging on the

7 " =
We may now turn our at- receiving aerial.

tention to the receiving aerial

and observe the logical effect which the advancing wave
must have when it reaches the aerial. An ordinary aerial
may be considered as a simple conductor erected perpen-
Wdicularly to the carth’s surface. If this conductor is

19
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Directional Reception.—
erectedd in the path of the oncoming wave, the lines of
force constituting that wave parallel to the earth’s sur-
tace will be *“ cut ”’ by the conductor, as shown in Iig. o,
no matter from what direction the wave may have
emanated, in much the same wav as the circle of
ripples created on the sur- SIE EEL EeED Y
face of a pond may he said L WAVE IN AERIAL
to be cut by a stick project- |o /\ e bl
ing at right angles to the TIME
surface of the water in the \/
path of the ripples.

When magnetic lines of Fig. 10.—Form of the E.M.F.

and current induced in an

force are ‘‘cut '’ by a con- aerial by a single complete
ductor an E.M.F. is gene- = e
rated across the conductor. The magnitude of the E.M.F.
is proportional to the rate of cutting, i.c., to the number
of lines of force cut per unit of time. Moreover, the
direction of the E.M.F. will depend upon the ‘* sense ”’
of the magnetic lines which it is cutting.

In the case we are considering, although the whole svstem
of magnetic lines is advancing at a uniform speed and in a
uniform direction, the density of these lines, as we have
seen, varies from zero to a maximum density twice in each
wave. When the densest portion of the magnetic field is
cutting across the aerial, the latter is cutting the lines of
force at the greatest rate. It follows, therefore, that the
E.M.F. generated in the receiving aerinl will start at
zero. rise to a maximum, and fall to zero once. during
cach half wave or twice during the passage of a com-
plete wave. Again, the sense of the magnetic lines of
force during the first half of the wave is opposite to that
during the second half, and consequently the direction
of the E.M.F. generated in the receiving aerial will first
be acting in one direction and then in the other during
the passage of the wave. In other words, the I1.M. 1.
generated in the receiving aerial by a single wave will
start at zero, rise 10, say, a posifive maximum, fall to
zero again, then rise to a negative maximum, and finally
fall to zero. We mav therefore indicate the E.M.F.
generated across any single conductor lying at right angles

to the earth’s surface in the
path of a wave by a sine
curve as illustrated in Fig.
10, and if the aerial is con-
nected to earth, a corre-
sponding current will flow
up and down the aernal. A
succession of waves will,
of course, create a succes-
sion of these effects result-
ing in  an oscillatory
current.

Directional Reception.

The amplitude of this
1L M.F. is proportional to
the maximum intensity of
the magnetic field cutting
the conductor, and is obviously independent of the direc-
tion from which the signals are emanating.

Suppose, now, we erect two such aerial conductors,
AB and-CD, a short distance apart and perpendicularly

$1

D

Fig. 11.—Oscillatory receiving

loop erected with the sides AB

and CD perpendicular to the
earth’s surface.

Wireless )
Worldl f

to the surface of the earth. And suppose, instead of
connecting them to earth in the ordinary way, we con-
nect the two top ends and the two bottom ends together
in such a way as to form a loop which includes a con-
denser in one of the horizontal connecting leads as shown
in Fig. 11. This loop, it will be seen, now forms a
closed oscillatory circuit.

In examining the receiving properties of this loop to
signals coming from anv given direction, we need only
consider the effect in the two vertical conductors A3 and
CD, and we mayv disregard the horizontal conductors,
because thev always lie along the plane in which the
magnetic lines of force are travelling, and, therefore,
the magnetic lines of force comprising the incoming wave
are never cut by these horizontal conductors. The in-
coming wave will therefore generate no E.M.F. in them,
no matter from what direction it may arrive. :

The two vertical conductors, on the other hand, always
lie at right angles to the magnetic lines of force, and,
therefore, L.M.I.s are generated in these conductors
exactly as if they were two ordinary aerials. In this

DIRECTION OF

PROPAGATION
OF WAVE
s e . 1.7
LA EMF— T T THESE
ety SR— | ey 1
~ . M T “/ARE ABOUT
S [T TOCUT ThE
T T 3 [T, VERTICAL
/’\ [/ CONDUCTORS
FRONT OF Sl
WAVE I
B THESE LINES HAVE
CUT THE VERTICAL
CONDUCT ORS
CONDENSER -
7%
EARTH

Fig. 12.—When the plane of a frame nerial is parallel to the
magnetic lines of force, the E.M.F.s induced in the vertical sides
are in opposition.

case, however, there is no connection between the vertical
conductors and earth, and, therefore, although the incom-
ing wave generates an E.M.}. across these conductors, it
does not necessarily follow that a current will flow in
them.

Conditions for Minimum Signal Strength.

Let us suppose now that the loop of wire is so arranged
that the plane of the loop lies paratle! to the magnetic
lines of force in the incoming wave, that is to say, the
plane of the loop will Le at right angles to the direction
of propagation of the wave and facing the direction
of the transmitting station as shown in ¥Fig. rz. Obvi-
ously, in this case, the wave will reach both vertical
conductors of the loop at exactly the same instant, and
consequently the density and sense of the magnetic field
cutting each conductor at all moments during the passage
of the wave must be exactly the same. It follows, there-
fore, that the E.M.I".s generated in the two vertical con-
ductors will always be equal in magnitude and acting in
the same direction with relation to the surface of the
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earth, 7.¢., either both in an upward, or Loth in a down-
ward, direction as shown by the full line and dotted line
arrows in Fig. rz.

If we examine the direction of these E.M.I'.s with
relation to the oscillatory circuit formed by the loop, it
will be scen that they are both acting in opposite direc-
tions round the loop. IFor example, the upward E.M.T.
in the left-hand conductor is acting in a clockwise dlirec-
tion round the loop, while the upward E.M.I'. generated
at the same time in the right-hand conductor is acting in

JULY Sth, 1025.

the ‘far cotiluctor. Consequently, although each con-
ductor in turn cuts the same sequence of magnetic lines
forming the incoming wave, the cycle of E.M.F. gene-
rated in the near conductor will always be more or less
in advance of the same cycle of E. M.}, generated in the
far conductor, according to their distance apart. If the
two conductors are far enough apart, one conductor will
be cutting the front of the wave while the other is cutting
the back of the wave, in which case the direction of the
F.M.F. generated in the two conductors will be as shown
in IYig. 13, 7.e., both in the same direction round the

an anti-clockwise direction. Since, as we have just loop. If, on the other hand, the conductors are compara-
explained, these E.M.F.s tively close together, then
are always equal in magni- S ¢ g:?ROEfAEg‘?lOOh{ when the maximum E.M.F.
tude, and since, as we have \\2/‘\)/T is reached in the near con-
now seen, thev are alwavs AT ==t / ductor, the E.M.IF. ‘gene-
acting in opposite irections S = 5 fi J1 rated in the far conductor
with relation to the loop NG o e M will not quite have reached
circuit, the result is that the W 1 Y D J#‘F\\ ] its maximum value. Conse-
effective  E.M.F. in the ™ T Jemr S~ quently, although the
loop circuit must in these \ H T~ 0 e e S E.M.F.s mav in this case
circumstances  always  be e & \ N S be acting in opposite direc-
zero, and, therefore, no = S { = tions around the loop, they
current be generated =i : %‘g%ﬁ#}"ﬂﬁé will not always be exactly
m  the circuit by a B . 7 THE CONDUCTOR equal, and, therefore, there
wave. coming from that \/,/ Co will, in any case, be a result-
divection.  If, therefore, a e S ing E.M.I. acting round
detector is connected across GUTTING THE the loop.

a loop aerial of
acter, no signals can be de-

tected if the plane of

thiS char- CONDUCTOR AB
Fig. 13.—E.M.F. induced in a trame aerial placed
to the direction of propagation. The E.M.F.s
arms will operate in the same direction if AC is
the wavelength of the transmitter.

the

at right angles
in the vertical
comparable to

It will be found that this
resulting EM.F., whether
the loop be large or small,

loop is facing the transmit-
ting station. In other words, we may say the receiving
property of a loop aerial is zero in a direction at right
angles to the plane of the loop.
Conditions for Maximum Signal Strength,

Suppose, now, the loop of wire is moved to occupy a
position edgewise to the incoming signals, 7.¢., so that its
plane faces at right angles to the transmitting station as
shown in Iig. 13. It will be seen now that any wave
coming from this direction will reach the near vertical
conductor slightly in advance of the time when it reaches

varies throughout the period
of the wave from a positive maximum to a negative maxi-
mum, and is therefore exactly similar in character to,
though not necessarily so large as, the E.M.I". generated
in the vertical conductors taken individually. It will
therefore produce a corresponding cycle of current in the
loop circuit which can be detected in the ordinary way.
We may say, therefore, that a loop aerial is to a certain
extent receptive to signals coming from a direction along
the plane of the loop.

(T'o be contiviued.)

BROADCASTING AS AN ADVERTISEMENT.
The American Point of View.

T has been stated recently in the British Press that
Anerican broadcasting is inferior to British owing

to the etement of advertising. This is certainly true in
some respects, but the advertisers put on real entertain-
ments in order to win favour with the public (writes an
American correspondent of T/e Times). The bad ad-
vertisers are those who are causing the criticism. They
force- themselves upon the listener and even go to the
extent of telling him where he can take old jewellery
and buy a fur coat. The announcers also have great
freedom, and sometimes their suggestions are distasteful.
On the other hand, the American Telephone and Tele-
graph Company are very strict as to the type of pro-
gramme which an advertiser may present. For example,
one of the largest moving picture houses rents a station

A I2

on Sundays from %.20 to g.zo p.m., the manager acting
as announcer. The overture for the opening is given
from the stage; then concert numbers by high-class
artists, belonging to the theatre staff, are also given from
the stage. On other evenings a large grocery chain store
company hire a station and give an hour’s programme of
string music. The only advertising that 1s done in con-
nection with this item is the announcement that the music
is given by the company. No other mention is made of
the company’s name, neither is any effort made to sell.

The point to Le emphasised is that broadcasting in
America is just as competitive as any other business. In
order to make a broadcasting station popular, attractive
programmes must be presented, or people will turn to
a station olfering better entertainment.

22
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A Section Devoted to New ldeas and Practical Devices.

A VARIABLE COIL HOLDER.

The sliding lid of a pencil box can
be converted at small expense into
an cllicient two-coil holder. The fixed
coil plug is screwed to the hody of
the box, while the moving coil holder
is mounted on a pivote:l lever on the
sliding lid.

The coupling is adjusted first with
the slide by means of which the
approximate setting may be quickly
obtained. It a scale is marked on
the edge of the hox, a record may be
kept of the settings of the slide for
different stations. The final adjust-
ment of the coupling is obtained by
the small angular movement of the
pivoted arm to which the moving
coil is attached. It is advisable to
keep this arm in a central position

Two-coil hotder with fine adjustment
and clamping device constructed from a
pencil box.

during the course of adjustment, so
that it may be moved to the left or
right to give either an increase or
decrease of coupling.

B the slide is at all loose, some
kind of clamping device is an ad-
vantage. A convenient method of
providing this is to make two parallel
saw-cuts in the side of rhe box and
to fit an adjusting screw, which will
force this section of the groove
against the slide.—C. S. A,

ocoocC
AN IMPROVED CRYSTAL MOUNTING-

It is convenient to be able to ex-
plore hoth sides of a crystal for a
suitable spot for rectification, and a
convenient mounting which enalles
this to he done is shown in the
diagram.

2

A crystal cup provided witlr three
radial set screws is obtained, and
a ring, including the three screw
holes, is cut off with a hack-saw. One
of the serews is replaced by a length
of brass rod screwed for a short dis-

Reversible crystal mounting.

tance at one end to fit the tapped hole

in the ring. The rod is held in an
ordinary telephone terminal, so that
the ring may be clamped in any
desired position.—]J. H. B.
000 O0
NEUTRODYNE CONDENSER.

A compact and efficient neutrodyne
condenser for panel mounting can be
built up on a short length. of ebonite.
Having squared up the ends of the
rod, central holes are drilled and
tapped at each end, one to take a
piece of 2 B.A. rod, and the other for
the securing screw. A lock nut and
terminal head are fitted to the 2 B.A.
rod, which acts as one electrode of
the condenser. The other electrode

A compact neutralising condenser
for panel mountiag.

is a layer of foil or bare wire wound
on the outside of the ebonite rod and
fitted with a terminal. The con~
denser 1s very rigid, and the capacity

www americanradiohistorv com

once set, is not likely to change —
R. E.- A,

oCcoo0
VALVE LEG CONTACTS.

Much annovanee and delay is
caused in experimental work by bad
contacts between valve legs and their
sockets. ‘This is in large measure due
to neglect of the valve legs, which
tend to close up in use, and Jdo not,
therefore, toueh the walls of the
socket.

It is customary, when a bad contact
is traced to their cause, to open out
the two halves of the valve leg with
a penknife. The ends of the valve
leg then press outwards and make

‘Correct method of opening valve pins.
The appearance of the pin after treat-
ment is shown at (2).
good contact, but the cure is not per-
manent, as the metal from which
the pins are made is not very hard,
and after removal from the valve
holder it is generally necessary to
open out the pins before again replac-
ing the valve. ' A better method of
treating the pins, which effects a
more lasting cure, is shown in the
diagram. The point of the penknife
blade is inserted near the bottom of
the slot and the sides of the valve pin
are then bent together with a pair of
pliers.  The point of contact is there-
by transferred to the middle of the
pin and will remain effective for a

far longer period.—A. E. S.
a 15
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RESTORING THE ACTIVITY OF DRY
N CELLS.

Dry cells of large capacity are
being widely used in country places
for the supply of filament control to
the o.06 type of valve. The follow-
ing method of resuscitating ex-
hausted cells may, therefore, be of
interest to readers who obtain their
filament current in this way.

In most dry cells the zinc con-
tainer is caten away and the sal-

© ammoniac exhausted before the de-
polarising  agent
surrounding the
carbon rod. The
cell will, there-
fore, Le restored to
activity if supplied

with a new zinc
electrode and fresh
.. electrolyte. In
Z. practice the Dest

way of doing this
is to remove the

paper from the
Supplying a new zinc :
electrode and electro- outside . of the
Iyte to an exhausted cell, which may

dry cell. .
Ve then be placed in

an ordinary jam jar containing a
solution of sal-ammoniac in water.
If the zinc container is intact, and the
cell has failed through the exhaustion
of the electrolyte, holes should bLe
pierced so that the solution may pene-
trate into the interior of the cell. If,
on the other hand, the container is
badly corroded, an auxiliaty zinc elec-
trode may Dbe placed round the cell
and connected to the negative ter-
minal of the cell.—]J. I.. R,

T 000C ~

A USEFUL CLIP CONNECTOR.

An ordinary bent wire paper clip
makes a very effective connector for
experimental work.
veniént to keep a series of lengths of
flex to which clip connectors have
been soldered at each. end. These
may be used for connecting all types

Paper-clip connectors can be attached
hoth to terminals and soldering tags.

of components, as the clip is easily
— adapted either to soldering tags or to
terminals.
\ A 10

It is very con- -

. Wireless
Worldl
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VALVES FOR IDEAS.

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

Letters should be addressed to the Editor. ** V¥ iye-
less World and Radio Review,” 139, Flect Strect,
London, E.C.4, and marked ™ Tdeas.” 0§

-flhe larger sizes of clip used with-
out a flex connection are very useful
for joining up flash-lamp batteries to
form an H.T. battery.—G. H. G.

o0o0o0Q

A PLUG ADAPTOR FOR BASKET

COILS.

Basket coils intended for use in a
three-coil tuner can be mounted in a
single set of coil plugs of the tvpe
1llustmted in the diagram, thus elim-
inating the expense of a separate plug
adaptor for each coil.

A shallow plug of the tvpe usually
sold for panel mounting is preferable
to the standard plug used on uo-
lateral coils. At each end of the plug
is fixed a clip contact of the type used

in the construction of knife switches.

A basket coil mounting of low capacity.

* Contacts of this kind are stocked by
most de'llels in wnelecs,compomnls,
but cheap ‘qualities constructed with
soft copper should be avoided, as the
strain imposed by the insertion and
removal of coils is.generally greater
than the contact would be called upon
to carry in a switch. The spring con-
tacts should be connected one to each
of the coil sockets.

The method of making contact with
the coil, although simple. is very
effective.  The coils are wound on

www americanradiohistorvy com
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siotted discs of some suitalle insu-
lating material, and short lateral
slots are cut near the outer edge of
the coil in the side of two adjacent
winding slots. The ends of the
winding are bared, and wound in the
lateral slots to form contacts which
will {it into the clips on the cail
holder.  The turns may be tinned
and soldered together to give addi-

tional strength.—C. M. K.

oo0CO0 \

-FIXED AIR CONDENSERS.

The semi-circular vanes used in the
construction of variable condensers

may be used to build fixed air con-
short-wave

densers for work. The

Fixed air condenser built with standard
condenser vares.

plates are separated with ordinary
spacing washers, and, owing to the

" peculiar shape of the vanes, can he

clamped together with six securing
bolts.  The dimensions given in the
drawing are for standard 3in. vanes,
and the area of overlap s approxi-
mately zo0.5 sq. em.—E. W, O. §.
coo00 o
CORRODED ACCUMULATOR

: TERMINALS.

It is extremely difficult to free ter-
minals that have become corroded by-
sulphuric acid.  The salts formed Ly
the action of the acid seem to fill up
the interstices between the threads,
and the force required to free the ter-
minal is often suffjcient to loosen the
terminal screw in the lead lug.

It was accidentally discovered by
the writer that the application of heat
from a soldering iron enabled-the ter-
minal to be moved quite easily, and

" this method has been applied with

complete success in all subsequent
cases of corroded terminals, After
the terminals are removed, they are
washed free from verdigris and liber-
ally covered with vaseline to stop
further action of the acid.—C. B.
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Events of the Week in Brief Review.

SOUTH DEVON ASKS FOR SECOND
RELAY STATION.

The Sidmouth Radio Society are asking
the B.B.C. to ercct a Relay Station at
Cxeter, which, they think, would serve a
large agricultural avea and be a great
boon to farmers,

0000
NEW ARCTIC STATION.

The Canadian Government has decided
to erect u wireless station this summer
at Aklavik in the Arctic Ocean. The
Mounted Police force at Hersche! Island
will also he provided with supplementary
equipment for summer work. This little-
known settlement is at the mouth of the
Mackenzie River, well within the Arctic
Cirele, and Herschel Island lies some
sixty miles to the north-west of Aklavik,
on the coast of Yukon.

0000

BROADCASTING IN INDIA.

The Government of Iudia is prepared
to receive applications' for the establish-
ment of a Broadeasting Company in
Tndia, and a similar company in Burmah.
The final date upon which such applica-
tions will be received is August 3lst,
1925.

cooco
WIRELESS IN HOSPITALS.
The excellent movement to provide

wireless receivers in hospitals is receiving
encouraging support. 1t is often one of
the hardest tasks for doctors and nurses
to revive in a patient the will to live, and
anything which tends to divert his
thoughts and to interest him must be of
direct therapeutic value. Messrs, Gem
and Co., Ltd., have recently installed
at the Cottage Hospital, Crewe, a com-
plete receiving equipment provided with
54 pairs of lteadphones and 4 loud
speakers, the vreceiver hemg their
standard ‘‘ Tangent ”’ Radiometrie tvpe
B 4-valve type.
cooo

GIFT FOR THE ESKIMOS.

The Moravian Mission boat * Har-
mony,”” which left London Docks on June
23rd for her annual visit to Labrador, will
take out a four-valve set for use in the
Mission School for Eskimos and the
childven of settlers at Mokkovik by means
of whicl it is hoped that the inhabitants
of these isolated settlements will be able
not only to get the principal Canadian

39
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and American broadcasting stations, but
also the news bulleting from 5XX.

oCcoC
WIRELESS TELEGRAPHY (EXPLANA-
TION) BILL.

The text of this Bill, which was issued
on June 24th, declares that the expression
“ trausmission *' when used in certain sec
tions of the Wireless Telegraphy Act of
1904, shall be deemed to include reception
as well as sending, and that “rent or
royalty,” as used in Section 2 of the Act,
does uot include fees charged for the
granting or renewing of licences. These
definitions arve included in the new Wire-
less Telegraphy Bill, which will be de-
bated at a later date, and the present Bill
may therefore he regarded as an interim
nieasure to scitle these two questions.

0000
AURORA SPECTRUM AND UPPER
ATMOSPHERE.

Professor McLennan, in the course of
investigations to determine the origin of
the peculiar green line found in the spec-
trum of the Auwrora Borealis, has con-
siderably extended our knowledge of the
nature of the upper atmosphere, and the

data obtained may prove of great im-
portance in long-distance trausmiss on
and reception.

00GO
WIRELESS TELEPHONY IN BUSINESS,

Oue of the chief obstacles to commer-
cial organisation in isolated parts of the
world 15 the absence of developed tele-
graph and telephone systems, giving
facilities for rapid communication, upon
which frequently depends the success of
a business venture. To overcome this
difficulty, an increasing number of firms
in various parts of the world are instal-
ling wireless apparatus to keep their
branches in remote places in touch with
headquarters.

One of the latest commercial coucerns
to employ wireless communication in this
way is the Roval Dutch Shell Group, who
bave installed Marconi equipment to
enable their outlying properties in South
America to maintain telephonic communi-
cation with the local headquarters. The
transmitters in use have a power of }
kw.; the receivers, which are of the type
RP.7, have five valves, and are self-
contained in a teak box, which forms a

gl

MODERN MARINE WIRELESS EQUIPMENT. A view of the 1} kiiowatt spark
transmitter recently installed upon the ss. ¢ Chitral’’ by the Radio Communication

Co., Ltd. The apparatus

incorporates an automatic starter of the solenoid

type.
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travelling cise =hauld the receivers be
l'equire.l o [#riaLie purposes.
i The Bavawuk (invernment are installing
Maveoni felegraph wnd telephone equip-
ments in two of flheir wireless service
stations, and arce also opening up new
lines of communication by the use of
further eguipments of a similar con-
struction.
0000

. MISUSE OF CALL SIGN.

-+ Mve. A. E. J. Symonds (2PZ) states

that during the last three months he has

received a number of QSL cards from
" America, the Continent, and Great

Britaiu, although he has not transmitted
. during all this time. He will welcome
" any information enabling him to discover

Who is using his call-sign.

s . 0000

FOR NORTHERN 'AMATEURS.

Mr. Alan Smith, 48, High St., Yiewsley,
who has recantly been allotted the call-
sign 6VP, wishes to get iuto touch with
an amateur transmitting station in Scot-
land or the north of England for a regular
6 months’ test on a wavelength of 90
metres.

0000

PARLIAMENT NOT MUSICAL OR
DRAMATIC. |

‘In the course of the debate on the
Dramatic and Musical Performer’s Pro-
* tection Bill, the Parliamentary Secretary
to the Board of Trade referred to the
possibility of broadcasting the proceed-
ings of the House. A The Deputy Speaker

was, however, doubtful whether these
could be consjdered either musical or
dramatic.

. o000 )
BROADCASTING l! POLAND.

Reference was made in a recent issue
to the commercial wireless station at
Cracow, Poland, which, it was stated,
would shortly e employed to relay pro-
grammes from the Warsaw broadcasting
station.

We now learn from an authentic source
that this information was incorrect and
that the Cracow station is totally unsuit-
able for work of this kind. An experi-
mental broadcasting station has been in-
stalled at Varsovie by the Société Radio-
technique Polonaise, and transmits ten-
tative programmes on Saturday evenings.

- 0000
BOOKLET ON CRYSTALS.
. Messrs. Leslie G. Russell, Mineralogists,
“of 1 to 5, Hill Street, Birmingham, have
recently prepared for free issue on appli-
cation ‘a useful eight-page .booklet

- ‘entitled ‘“Radio Crystals.” It contains

" much helpful information ‘on the, com-
. position, properties, and relative merits
of the various substances used in crystal
detectors. . "
! ocooo _
COMPETENT REPAIRERS WANTED.

In the Evening News of June 27th |

attention was drawn to the damage often
done to receiving sets by incompetent
traders who undertake to do maintenance
and repair work. A scheme by which

really competent vepairers would Dbe
authorised and recognised is warmly
advocated. .

B2
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YOUR CALL SIGN?

For the benefit of others as well as them-
selves, amaleur {transmitters, both in
Britain and in other countriesof theworld,
are earnestly requested fo co-operate in the
preparation of reliable information re-
garding call-signs, efc., by forwarding
full particulars of their stations to
the Editor of *“The Wireless World,”
139-140, Fleel Street, London, E.C.{.

SCRAMBLED _BROADCASTING.

The Nution and Athencum in its
issue of June 27th emphasises the vast
difference between broadcasting condi-
tions in this country and the United
States. Here, the majority of listeners
are, more or less, content to receive ‘‘ on
the crystal” the programme from the
nearest B.B.C. station, but over there the
six hundred competing stations make
high selectivity ahnost essential, and it
is stated that the new station in Chicago
will transmit on ever-varying wavelengths
that can only be picked up by those
possessing a  costly  ‘‘unscrambling
apparatus. .

0000
A CORRECTION.

In the circuit diagram in Fig. 1 of the
article’on a “ Reflex Neutrodyne ’ in last
week's issue, it is regretted that the
inside end of the coil 8, was shown joined
to the lead from the I.P. connection to
the L.F. transformer. The inside end of
S, should be connected, of course, to the
moving vanes of the condenser C, as
indicated in the wiring diagram in Fig. 7.

INTERNATIONAL AMATEUR RADIO UNION
wendquarters: HARTFORO, CONN.. U, 3. A.

~
Ehis is to certify that

1S.A MEMBER OF THE INTERNATIONAL AMATEUR RADIO
UNION AND IS ENTITLED TO ALL THE PRIVILEGES OF
memsersuip unTILAPR 2 4 1926,
==
P g e el

A reproduction of the membership card
issued by the newly-formed Integnational
Amateur Radio Union.

ADDRESS WANTED.

We have received from 2BW America
a letter for 5DH, but having no record
of his name and address will be grate-
ful if he wil] é¢ommunicate with us.

00O

INTERNATIONAL AMATEUR RADIO

UNION.

A reproduction appears on this page of
the card which is now issued to members
of the Iuternational Amateur Radio
Union.

Formed this year in Paris on April
17th, the Union already shows sigus of
rapid development.  According to the

Constitution, any country having twenty-
S M

five members may form a national section
of the Uunion, the aim of which is to
possess a section in every country of the
globe and so give everyone greater oppor-
tunities for the enjoyment of amateur
radio.
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BELGIAN BROADCASTING
PROGRAMMES REDUCED.

The disappointing response to the
appeal made a few months ago by Radio
Belgique tor public support has necessi-
tated the cutting down of their weekly
programme. Afternoon transmission will
take place on Tuesdays, Thursdays, and
Saturdlays only. The evening transmis-
sions will not be modified for the present.

0000

WIRELESS PIRATES.
According to reports, there are now
1} million listeners who have not yet
taken out a licence, notwithstanding the
warning held out by the Postmaster-
General in connection with the new
Wireless Bill.

0000
PRESENT ADDRESSES WANTED. -

We are asked by the Hon. Secretary of
the R.S.G.B. to state that he has certain
literature and copies of the Society’s
Journal, which he wishes to forward to
the undermentioned members whose pre-
sent addresses are unknown to him. He
will be very gratified for any informa-
tion of their present whereabouts.

The last known address is in each
case given below :—F. G. Aylott, 8,
Sumatra Road, Kilburn, N.W.6; L.
Birch, 30, Limesford Road, Waver-
ley Park, S.E.; F. H. Dupre, 2,
Edinburgh Mansious, Howick Place,
S.W.; P. V. Dupre, 101, Dartmouth
Road, Brondesbury, N.W.2; J. G. Evauns,
‘ Highbury,” Harrop Road, Hale,
Cheshire; H. A. 8. Gothard, 8,
Longford Terrace, Folkestone; E. Hare,

“ Penelve,””  Leiston, Suffolk; Cap-
tain Sir J. W. Mackenzie, Bart,,
F.12.C.S., 15, Upper Richmond Road,
S.W.15; G. Mahon, 11, Haymarket,
S.W.l; F. Marshall, Junr., 2, Park
Lane, W.1; J. C. Mason, 16, Cres-
singham Road, New Brighton, Ches. ;

Captain Simon Orde, 16, Pelham Cres-
cent, S.W.7.; J. B. DPurefoy, cfo
Royal Automobile Club, S.W.1; Rev.
Phillip S. Sidney, 4, River Terrace, Sun-
bury-on-Thames; W. M. Smith, 3,

South Tay Street, Dundee; H. J. Tal-
bot, 1, South Hill Mansiens, South
Hill Park, N.W.3.

0000

CATALOGUES RECEIVED.

.P. Battery €o., Ltd. (Bakewell, Derbyshire).
Dplllustrateﬁ leaflets dealing with D.P. storage
batteries, types LSH-and LY.
paris-Radio (2, Rue Manuel, Paris), Illusirated
price’ list of valve and crystal receivers and
loud—speakel.rts&
. H. Hunt . tal

A Croydon)'. Leaflet No. 152, describing the
* Easitune  anti-capacity handle,

Burndept Wireless, Ltd, {Aldine House, Bedford
Street, Strand, London, W.C.2.). Publication
No. 262, May, 1925, catalogue of Burndept
apparatus. Price ls. .

Houghton, Ltd. (88-89, Migh Holborn,
W.C.1). Houghton's " Radioc News,” Vol. 2,
No. 2, containing illustrated descriptions of
newly introduced radio apparatus and acces-
sories,

S. G, Brown, Ltd. th,
London, W.3). Art catalogue describing and

Brown wireless instruments and
teléphones.

£. E. Wootten, Ltd. (56, High Street, Oxford).
Catalogue of Wootophone wireless sets and com-
ponents. .

Ripault’s, Ltd. (King's Road, 3t. Pancras, London,
N.W,1). Radio lists D 1, D 2, D 3, D 3B, etc.,
relating to Ripault’s wires and cables and
wireless components. 0

Goswel Engineering Co., Ltd. (12A, Pentonville
Road, London, N.1). Illustrated catalogue of
Quality wireless components.

illustrating

15-21

(H.AH. .Works, Tunstall Road, -

Lon(ion. .

{Victoria Road, North Acton,

N
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Detailed Description of the New High=Power Broadcasting Station Now Nearing

and the station is well on its way towards com-
With practically all the apparatus in-
stalled, one mast completed and the other nearly finished,

RECENT work at Daventry has been very rapid,

pletion.

the station should be in good
order for the opening by the
Postmaster-General on July
27th.

Details of the station have
now been given, and it has
been possible to secure
some excellent photographs,
taken a few days ago, of the
layout of the station and
apparatus. It is hard to
believe that the work of
building the station has been
carried out in less than six
months.

The site of the station, one
of the highest points in the
Northampton uplands, covers
altogether about 6o acres, of
which only a part is in use
for the present station. It is
interesting to note that it is
built on the high ground

410

Completion.

Fig. 1.—The vario coupler to the aerial circuit.

PROPERTY OF THE US. A

called Borough Hill, the situation of an old Roman
Camp, overlooking the ancient Watling Street—the road
that the Romans built from Dover to Chester.

The buildings consist of a power-house, a small trans-

former building (these two
are seen in the heading
photograph, which is taken
from one-quarter way up one
of the masts), and quarters
for ‘housing the staff of six
resident engineers. -
The power house is over
rzoft. long and 65ft. wide,
and contains one large
room for the transmitting
set, a generator room, am-

plifier  room, workshop,
two offices, and also a
small test studio, which

will be draped and fur-
nished in a manner similar
to the studios at 2, Savoy
Hill.

The masts are of the lat-
tice type with triangular
section, and are 5ooft.
high. They are each sup-

B3
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ported by three sets of guy
ropes, spaced at 120°, and
are mounted on stcel bases
with very solid concrete
foundations.

As the ground is 65oft.
above sea level, the tops-of
the masts will actually be
1,150ft. above the sea. On
the top of each .nast is
fitted a warning hght for
aircraft. One of these lights
is shown in ¥ig. 6, the glass
dome covering four electric
lamps, and these are flashed
according to a prearranged
code by means of the motor
contact-maker shown in the
picture.

The aerial is of the T-
type, the horizontal part
consisting of six wires spaced
by hoops 6ft. in diameter,
with a similar lead-in. The
span is about 6ooft.

The earth system consists
of a ring of zinc plates
z00ft. in diameter round
about the power house.
The ring of plates is
clearly shown in the head-
ing photograph, and
radial  connecting  wires

from these | pla‘tes are Fig. 2.—The drive oscillator panel.

brought to the insuiator seen

on top of the roof of the power house. The lead-in from An Efficient Radiation System.

the aerial is also brought close to the same point. With this type of aerial and earth, especially as it i1s

In addition to the main earth, there is a buried earth  situated on such high ground, a very efficient radiation
underneath the power house, and to this is easthed the system has been obtained, and with the set working at
frames of the machines and transmitting apparatus. the same power as now in use at Chelmsford, signal
strength at corresponding
ranges should be greater
from Daventry than from
Chelmsford.

The power supply for the
station is taken from the
mains of the Northampton
Electric Light and Power
Co., at a voltage of 11,000,
the supply being 3-phase
A.C., and this is trans-
formed down to 375 volts in
the small separate building.
The lighting of the station is
taken: from one phase at 210
vglts.

For the transmitter itself,
there are eight machines,
cach containing j3-phase in-
duction motors, three of
them being motor generators,

Fig. 3.—General view of the transmitter reom. and five motor alternators.
B 4 16-22
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Daventry.

Seven of these machines are
shown in Fig. 4, the two
left-hand ones being two of
the 2o0-kw. motor generators
for supplving the filaments
of the oscillator and modu-
lator  valves. Next to
these are two 2o-kw.
nibtor alternators for the fila-
ments of the drive and recti-
fier systems, and the last
three are 7o-kw. motor alter-
nators for the high-tension
supply of the set.

The motor alternators give
a voltage of 1,000 at 300
cycles, and for the high-ten-
sion this is transformed up,
giving a rectified voltage of
10,000. The machines are
all conveniently controlled by one switchboard. with many minor improvements suggested during the run-
ning experience of that station, and various safety and
stand -by devices are incorporated as are necessary for a

Coming now to the transmitter itself, the «design is permanent station.
practically identical with that of the Chelmsford station, The set is divided into five parts—the rectifiers, the
drive oscillator, the main
oscillator, the sub-control,
and the control system.

All of these, except the
sub-control, contain water-
cooled valves, and special
arrangements  have. -been
made to ensure that the
water supply for this pur-
pose is more than adequate,
as the consumption of water
to keep all these valves cool
is quite large.

It is interesting to note
that the method of spraying
the water into small tanks
where it is led to and away
from the anodes of the
valves, keeps the anodes
and their water jackcls per-
fectly insulated.

The general lay-out of
the . transmitting room 1is
shown in -Figs. 3 and 5.
In thg foreground in l'ig. 3
is the speech transformer,
each winding having an in-
ductance of the order of 50
henries. To the right of this
are the air core chokes. Be-
hind, from left to right, the
drive pancl, the oscillator
panel, the rectifier panel.
At the back the frames for
the large air condensers (one
plate of these is sl'xo\m on
Fig. 5.—The sub-control panet is seen ln the foreground, with the main control papels in the rear. eﬂd), and, to the rlght, the

B S5

Fig. 4.—A glimpse in the machine room,

The Transmitter.
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Daventry.—
main switchboard of the

set. In Fig. 5 are seen the
sub-control panel, and be-
hind it the main control
panels, while right behind
can be seen the rectifier
panel and, on the ground,
some of the smoothing con-
densers.

The power of the set will
be 25-kw. to the main oscil-
lators, but the motor alter-
nators and generators are
capable of dealing with
more than twice this power,
so that an increase of power
could Le obtamned by the
addition of extra valve

panels. The wavelength of
1,600 metres will be re.
tained. The wavelength

will be absolutely constant as
a result of the special rigid
inductances in the drive circuit. Moreover, the large air
condensers in the main high-frequency circuits are shielded
and thus protected from interaction with other parts of
the circuit.

L.and Lines and Amplifiers.

The transmissions from the Daventry station will
emanate (like the Chelmstord transmissions) from
l.ondon, the music being sent to Daventry over Post Office
land lines, several spare lines being provided to avoid
any possibility of a breakdown. ‘There will be amplifiers
at Daventry to amplify the music up to the strength re-
quired to operate the sub-control valves of the transmitter.
Special amplifiers have been designed for the London and
Daventry ends of the line to ensure that the least possible
distortion is experienced, so that the quality of trans-

Fig. 6.—The aircraft warning light and automatic contact maker

mission from Daventry should be equal to that of London.
‘The present Chelmstord site is considered advantage-
ous by way of providing an alternative transmission for
listeners on the south coast when experiencing interference
by ship and coast station jamming, and no doubts need
be entertained as to the ability of the new station at
Daventry to fulfil this requirement.

It appears that the transmitter has a very excellent lay-
out, and when completed will be of very smart appear-
ance, and there is no doubr that the Daventry station will
be the finest and largest broadcasting station in the world.
If it maintains the quality of the transmission now sent
out from Chelmsford, British listeners will have no
reason for being anything but proud of the latest addi-
tion to the B.B.C.’s system of stations.

46“ e
-

ANOTHER AMERICAN
EXPEDITION.

OTABLE among the numerous
expeditions now being con-
ducted from America is that of the
s.s. ““ Charles Brower,”’ commanded
by Captain Carl Hansen. This
vessel, which carries a powerful wire-
less equipment manufactured by the
Zenith Company, is proceeding on a
commercial  expedition to North
Alaska in the interests of the fur
trade. An attempt will be made to
keep in wireless touch with the outside
world during the entire voyage, and
while the vessel is at Point Barrow,
Alaska’s most northerly point, it is
hoped to communicate with the
McMillan expedition. The photo-
graph shows the s.s. ‘‘ Charles

The expedition ship ¢ Charles Brower."'

B 6
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Brower ”’ prior to sailing.
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Broadcasting the Scotch Express.

N interesting experiment was carriedl
out by the B.B.C. on June 3oth in
broadcasting conversation and

train noises from the footplate of a Scotch
express leaving King’s Cross at 8.25 that
evening.

The technical arrangements were under
the ¢harge of Capt. West. The railway
company provided a brake van in which
to house the train transmitter, which con-
sisted ot a choke control telephony set of
low power working entirely off batteries.
The aerial (three wires) was run 18in.
above the roof of the van, and the earth
was made to the two bogiecs of the van
and also to the tender and engine, the
van itself being placed directly hehind
the engine. The microphone, which was of an improved
carbon type, was suspended by means of rubber bands
to avoid vibration on_the side of the cab, thus enabling
the announcer and official of the railway, who were on
the footplate, to make remarks about the journey, with
the engine and other noises as a background. The engine-
driver and fireman also joined in the conversation.

The (ifficulties experienced were those of mounting
the apparatus to avoid vibration and consequent ponging

Captain West (left), who was in charge of the technical arrangements, photographed
Note the suspension of the transmitter to

with other engineers in the brake van.
avoid shocks.

Wireless
World

SOUNDS FROM THE
FOOTPLATE.

51

The brake van, which housed the low-power telephony transmitter.

and variation of wavelength, and the obtaining of an
efficient earth, the reason being that no rigid earth could
be obtained, the running contacts of the wheels and
bogies continuously varying the earthing efficiency.

With regard to receiving, the railway company pro-
vided a single wire chosen from the group of line side
telegraph wires from Potter’s Bar to Hitchin. This
wire was cut at each end, and was tapped at Hat-
field Station and connected to a loose coupled wireless
receiving set, which comprised several
stages of high-frequency, a detector, and
two low-frequency valve amplifiers. The
transmission, therefore, consisted mainly
of wired wireless along this wire, the con-
nection on to this wire being made by a kind
of inductive effect from the aerial on the
train, and the sounds as picked up on the
wire were transferred over Post Office
land lines to 2, Savoy Hil/l, and then
radiated from all stations.

The mobile equipment was in the hands
of Mr. Honri and Mr. Murray, of the
B.B.C. research staff.

It must be realised that wired wireless
has never been attempted before on such
a short wavelength as 1oo metres, and
the success of this experiment points to
the possibility of a similar method being
used on a wavelength more suitable for
wired wireless, such as 20,000 metres.
No doubt the time will come when every
long-distance express train will have its
telephone installed by means of which
any passenger may communicate with arfy
Post Office telephone subscriber through-
out the British Isles.

B 7
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A Review of the latest Products of the Manufacturers.

THE OLDHAM HIGH-TENSION ACCUMULATOR BATTERY.

The extensive use of power amplifying valves necessitates a
sowrce of plate voltage which is capable of delivering heavy
currents for prolonged periods, while the recent popularity of
the superheterodvne receiver compels the amateur to turn his
attention to a means for deriving liheral plate current supply.
It is not only the number of valves employed in a superhctero-
dyne receiver that gives rise to a heavy plate current consump-
tion, but the fact also that positive grid bias is frequently
employed to stabilise the intermediate high-frequency amplify-
ing stages. It would appewr that one of the most satisfactoiy
methods of deviving liberal plate current supply is from the
accumulator type high-tension battery, and Messrs. Oldham &

el

Oldham 120 volt accumulator high tension battery.

Son, Ltd., Denton, Mauchester, now market a particularly use-
ful model. The cells consist of glass box containers sealed to
prevent the spilling of acid, and fitted with vents and lead
lugs. The battery is made up in sections each of six cells. and
the accompanying illustration shows a number of these sections
assembled to form a 120-volt battery.

By this method of assembly easy access is obtained to any
individual cell.

[l R e}

GRAMOPHONE LOUD-SPEAKER ATTACHMENT.

An interesting device is offered by Messrs. C. G. Vokes,
33. Conduit Street, Regent Street, W.1, for making use of the
reproducer and horn of a gramophone to sepve as a loud-speaker,

This instrument is arranged to stand on the revolving table
of the gramophone, and at its centre is a small V-ended peg,

B 8

to which is imparted the vibrations normally delivered to a
loud-speaker diaphragm. The needle of the reproducer rests on
this V, throwing into vibration its mica diaphragm, and-thus
giving loud-speaker reproduction.

The Dulce-Tone gramo-

phone attachment. The

centre stud is used for

imparting vibrations to

a4 gramophone repro-
ducer.

[_)u!cc -Cone
|§~ i@{‘;‘:t.:‘.’{
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aveand, ’

WEBBER COILS AND COIL-HOLDER.

A welcome departure is made in the spacing between the pin
connectors in the new three-coil holder made by Messrs. N. V.
Webber and Co., Ltd., of Vale Road, Oatlaunds Park, Wey-
bridge. Without exaggerating the losses present in the plug-
in type of coil, it must be admitted that the usual pin and
socket design, although quite satisfactory on broadcasting wave-
lengths, requires modifying for use in circuits on the ultra-short

Short wave coil and coii

holder with widely spaced

pin mounts, a product of

Messrs. N. V. Webber & \
Co., Ltd.

wave band.

The plug-in coils used are carefully designed, hear
ing in mind the usual causes of inefficiency in coil construction.
A mounting piece having widely spaced connectors is made use
of, necessitating the introduction of this specially designed
holder.

www americanradiohistorvy com
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In the design of receivers for short
wavelengths it is of little use to apply
methods which have been developed
primarily for the broadcast band of
wavelengths.

A new technique has to be developed
for waves below 100 metres, and the
following article contains a description
of many devices that have become
standard practice in short wave work.

By J. G. MACVIE.

*NHE number of interesting wireless transmissions,

l both telephonic and telegraphic, now taking place

on waves below one hundred metres is evidence

Ly the lists of ** Calls Heard ' appearing in this journal,

and those experimenters who are working on these lines

will dnubtless find interest in the following brief descrip-

tion of a special receiver to cover wavelengths of from
40 to approximately 120 metres.

The Circuit.

After much experimenting, the circuit shown in Fig. 2,
which has been recommended in a previous issue,’ was
chosen as the most efficient and most easily controlled. It
consists of a detector valve, followed by a single stage of
transformer-coupled low-frequency amplification, reaction

Y The Wireless World, October 15th, 1924, p. 63.
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being obtained by a combination of magnetic and capacity
coupling. The great advantage of this method is the re-
markably smooth oscillation control obtainable with the
reaction condenser, without appreciably affecting the
tuning of the secondary (or grid) inductance.

The aerial inductance is ‘“ aperiodic,” the coupling
remaining fixed in relation to the secondary coil, whilst
oscillation is facilitated by means of the air-dielectric
condenser in series with the aerial coil.

A high-frequency choke is included in the plate circuit
of the detector valve, but none is employed in the tele-
phone leads. -

The Tuner.

Although some few short wave transniissions can be
received with the usual type of tuning coils and con-
densers, the construction of a

= e h 3 e

low-loss tuner is in most
cases essentinl.  In this set
the tuner 1is wound with
No. 18 S.W.G. enamelled

Wire, the turns being air-
spaced and supported with
the least possible amount of
dielectric material.

Details of the coil supports
are given in IYig. 8. The
end supports for the
secondary coil (&) are cut
from tin. ebonite, while the
spacing strips (b) for the
secondary coil, the aerial coil
. support (¢) and the reaction
support () are cut from in.
sheet. For the aerial and re-
action coils additional spac-*
ing strips, one for each coil,
will be required. These will
differ i shape from the
& designs shown at (¢) and
| (d) in Fig. 8 only in the

Fig. 1.—The tuner unit, viewed from the back of the instrument.

mounted horizontal in the centre, with the reaction coil on the left and the aerial coil on the right-

hand side.

omission of the projections
used for fixing the coils to
the baseboard and reaction

The secondary, or grid, coil is

A 17
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Short Wave Work.— yf“z‘ c T -
spindle respectively. As will 'r“‘f 1 2
be seen in Fig. 1, the sup- | | &4 S R e e e
porting strips are fitied to- ol 1% s g |
gether at right angles. D olE g - | % g
For the wavelength range ‘ s 5 e 1 TR 3% 5
of jo to 120 metres, the b —g}—@——e '—H“@— R
aerial coil should contain ' ‘

nine turns, the secondary. oVi

coll thirty, and the reaction Ve : l
coil twentv-five to thirty [ ¢ " TTTTTmTTT B I
turns . : 3}__ _DA DIﬁ LA = —DO |
5. [ Va g &L —"a
The aerial and secondary t xL L ]
inductances are wound as b 4 : 4 U e
single-layer coils on a e = SO e

former jin. in diameter, the
wire having been previously

stretched  to. harden and
straighten it. The coils are-then threaded through the
holes in the ebonite supporting strips .
2 +H.T HH.T.g
E o
]
s w
] N
=3 | " I& i s / H.T,
2 2 L\N\N\J 1 L i
S Sdofle Mo 5
Q [=¢
Rl |
-] o |
! ! 1 : .
i [ oW
+
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Fig. 2.—Circuit diagram. A coupled tuner is employed with an

untuned aerial circuit. The combination of magnetic and capacity

reaction gives smootlr control over the reaction coupling on short
wavelengths.

The secondary coil has six tappings at its low potential
end, at the first, fourth, seventh, tenth, twelfth, and
fourteenth turns, the tapping points being ‘¢ staggered.”
The leads are then carried straight to six small well-
spaced sockets on the panel.

The reaction coil has five layers, each of five turns,
the vertical supporting strip being extended and carried
on a length of 2z B.A. brass rod, by means of which its
position can be varied by rotating the small knob on the
face of the panel. Once a suitable position of the coil
has been found, it is left fixed, and fine reaction control

Fig. 4.—Drilling dimensions for the front panel.
B, 5/1¢in. dia.; C, 5/32in. dia.; D, 1/8in. dia. and countersunk for No. 4 wood screws.; E, 4B.A.
tapping (0-116in. dia.); F, 3/32in. dia.

‘The sizes of holes are as follows : A, 7/8in. dia.;

obtained hy altering the capacity of the reaction con-
denser.

Fixed and Variable Condensers.

The air-dielectric condenser in series with the aerial
reduces the effective capacity across the A.T.I., stimu-
lates oscillation, and sharpens tuning. It is similar to
one described in the issue of this journal for October 8th,
1924, and has five plates 1fin. x 1in., with a spacing
of Fyin.

The variable condenser tuning the secondary coil, and
also the reaction condenser, are of the two-plate vernier
type. They have an extremely low minimum capacity,
whilst the maximum capacity variation is just sufficient to.
tune between the tappings of the secondary inductance.
This secondary condenser is fitted with a vernier knob
giving a gear reduction of 3.5 to r, and even then tuning
is remarkably sharp. 1/ v

The grid con- 2 2 L
denser is of ot et Ve

c.oooz mfd. y__F T i i T
; Vo A A A A A

capacity, and 1 jisre == —“-—$'-§>~A~¢f b
the leak has a a/14 @e & . 1?
value of 3 ‘4—3 9 i
megohms.. The 5
"a_]ue of the Fig. 5.—Terminal panel. The sizes of holes
gnd leak has a are as follows: A, 5/32in. dia.; B, 1/8in.

= 1 dia. and countersunk for No. 1 wood screws.
marked ~ influ-

ence on the smoothness of the reaction coupling, and a
suitable value should be

. o g
I, i found by trial for the par-
Va T . i ticular detector valve in use.
HiH e i . The high-fr hok
L i i he high-frequency choke
”ml;’e., i i consists of 2zo turns of 36
oY, BT i i . 5.W.G., D.S.C. copper wire
i e T 5 on an elonite tube 1}in. i
R | ; e T e
- it [ it i diameter and 3}in. long.
;Hi'.’} e Roodublet L i The choke is mounted ver-
1 g BTN i T 4 i
VA QiR id] tically on the base board
| 5o near the intervalve trans-
A oL . .
TSR TR o SE e R LT ! former, and is clearly shown
2 3 ; 3 0%, 3% ] Ve— in the photographs in Figs.
P " y 16 6 and 7.

Fig. 3.—Relative position of components mounted on the base board.
from the base board on wooden supports screwed to each end of the ebonite strip.

A 18

The back of the panel,

The valve panel is raised > 0
X with the exception of the
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Short Wave Work.—
end in close proximity to the
secondary inductance, is covered
with an earthed copper foil
screen in order to eliminate the
‘“ hand-capacity "’ effects which
are so mnrke)h on these short
waves.

The valves are carried on a
raised ebonite platform he-
hind the panel, the sockets
being of the low-capacity
type now procurable, and on
the panel immediately before

them are the inspection
windows and two jo-ohm.
rheostats.

The low-frequency transformer is well screened and is
mountéd close to the bhattery terminal strip on the base-
hoard. In a receiver of this type, quality of telephony
is generally of secondary importance, and a high-ratio
transformer may be emptloyed with the object of obtain-
ing an increase in amplification. .\ 4: 1 ratio will be
satistactory for general reception, though a 6: 1 or 8: 1
ratio may be used for C.W. work, provided that the
primary winding is not too small.  Separate high-tension
terminals are provided for the detector and low-frequency
valves.  An accumulator H.T. is recommended as a com-
plete absence of set noises is essential if long-distance
amateur transmissions are to be logged successfully. [1f
an H.T. battery consisting of ry cells is to he emploved.
condensers of about 1 mfd. capacity should be connecte:l
hetween each positive tapping and minus H.T.

All wiring is short and well spaced. and is carried out
with No. 16 S.\W.G. tinned copper wire. The whole set

Fig. 7.—~View showing the valve platform, L.F. transformer and
high-frequency choke coil,

55
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Fig. 6.—Rear view ol the finished racelvar.

is contained in a wooden cabinet, the internal dimensions
of which zare 16in. x 6in. x 3in.
Performance.
Results obtained are very satisfactory. using two o0.06
type valves with standard four-pin sockets. NKF 1is
trequently received with the aerial and earth disconnected.

Yo [Hewvemeos i
T .
i Y16 o1a
e (b)
a3’
o 9 '8
FT3 %6~

L ©

V. 223898 290088

v R g ©
ol —
(d)

Fig. 8.—Detalls of the coll supports. The secondary coll supports
(a) and (b) are cut from 1/4in. and/ 18in. ebonite respectively.
The aerial and reaction supports are constructed with 1,8in.
ebonite,

The adjustments under these conditions are, of
course, rather critical, but the results thus obtained are
instructive inasmuch as they indicate that a valve with
grid rectification, supplemented by reaction, is capable
of responding to infinitely small input voltages. Ior
long-distance amateur reception, therefore, the additional
complication of H.I*. amplifying valves does not appear
to be justified. KDKA has been received under similar
conditions.  With an average aerial and earth NKI-,
WRP, KDKA, and many American. Cuban, French,
Dutch, and Swedish amateurs are received at good
strength.

T S P IS S T

LIST OF COMPONENTS.

Fronl ebonite panel, [6in. X 6in. X }in.

Terminal panel, 5in. X 1}in. X lin.

Base board 16in. X Sin. X }in.

2 Vernier condensers, approx. (00002 mfd.

1 Fixed mica condenser, 0.0002 mfd.

1 Grid leak, 3 megohms.

2 Filament rheostats, 30 ohms.

1 Intervalve transformer, £ : 1 ratio.

Materials for series aerial condenser, tuning coils, elc.
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SAVOY HILL

Plymouth.

The Plymouth station is maintaining
its reputation for outside broadcasts, and
has recently transmitted the songs of
blackbirds, skylarks and a blue jay from
a thicket about ten miles {rom Plymouth.
Although enly a relay station, Plymouth
is very active in its outside lhroadcast
work. 1t was the first station te Dbring
the sea to the listener's home. A micro-
phone was placed on the beach in Bovi-
gand Bay, about four miles from
Plymouth on the eastern extremity of
the breakwater in Plymouth Sound, and
the noise of the waves was Dbroadeast
from all statious.

[eleNe e}

Waves “0On Tap.”

An interesting technical feature of
this transmission was that Plvmouth, in
common with other stations, has two
lines to Londen. On oue the station was
taking the London programme, and on
the other, which is normally used as a
control line, the sea was brought to Lon-
don, It is a singular fact, therefore, that
the sea from Plymouth went to London
and back again to Plymouth lLefore it
was actually broadcast from the Plymouth
aerial.  The sound of the waves was
‘“on tap ’ for the use of London, as it
was needed at varying times throughout
the two hours’ programme during the
u»venlng.

[eReNeNe)
Training Announcers.

The training of announcers alluded to
in these columns a week or two ago, is
not the only problem: with which the
B.B.C. is faced in this connectiou. It is
a case of ** first cautching your have,”” and
there is cousiderable difficulty in obtain-
ing announcers of the right type. Per-
fect articulation is not the sole gualifica-
tion. Tact and personality count for a
good deal, and the possession of a degree
of wit of the right sort—not of the
variety stage kind, however—is also an
asset. General kuowledge is essential.

0000

American Announcers.

Americnn broadcasting companies pay
a good deal of attention to their choice
of announcers, and the position is impor-
tant enough to warrant particular care
in_ their selection in this country as well.

coo0o0

200 Feet Aerials?

It has been suggested that great assist-
ance would be afforded to listeners if the
Iength of aerial wire could be increased,
and one listener suggests that aerials
should be fifty feet high and 200 feet

A 20

The present maximum is 100 feat
and it is likely to remain at that figure.
ccoo

long.

French Aerials.

They order these things differently in
Frauce. There are no restrictions on the
length of aerial, and consequently they
usually consist of four wires about 300

THE TRAIN EXPERIMENT. An in-
teresting photograph taken on top of the

wireless coach, showing the aerial on

its supports. Broadcasting from a train

was carried out with gratifying success
on Tuesday, June 30th.

feet long. When broadeasting in that
country reaches the British standard of
development, it is fairly certain that some
restrictions will Le impesed.

0000

Public Hall Broadeasts. .
Some alarm is being expressed over the
B.B.C. experiments of broadecasting from

www americanradiohistorv com

TOPICALITIES.

public halls, and it is stated that if the
broadcasting policy is to create studios
equipped with an auditorium capable of
seating thousunds of persons at each
luo.ldr'astmg performance, wireless is un-
doabtedly entering into durect and serious
competition with the theatrical entertain-
ment providers of the country.

[oReRoNo)

Competition Not Intended.

Nothing is further from the compauy's
mind, I am told, than to compete -with
other forms of entmtammeut by providing
seating accommodation for **thousands
of persons’’ in public halls or theatres in
direct competition with other forms of
entertainment. The Y.M.C.A. Hall was
well filled on the occasion of the recent,
experiments, but the small admission fee
which wus charged, 1.e., sixpence per
head, was for the useful purpose of
angmenting the funds of the Children’s
Hospital Wireless Scheme, and was a
uniform and purely nominal charge, the
philanthropic object being cleavly stated,
us it would be on the occasion of any
future broadcasts of a similar nature.

c 000

Copyright.

Needless alarm has also been expressed
as regards the question of copyright in
any theatrical plays which may be broad-
cast. The arvangements which have been
made  with associations of theatre
managers are specifically for the purpose
of regulurising the Dbroadeasting of ex-
cerpts of stage performances, and in this
connection it is pointed out that the
B.B.C. has organised over 100,000 hours
of programmes without the necessity of
establishing a legal eriterion for the
assessment of copyright interests 1
broadcasting

2000

Contract Restrictions.

A well-known and popular anthor re-
cently informed the Press that there are
very many contracts in existence in which
the broadcasting of excerpts of a play
would be w/fra vires, and managers can-
not broadcast plays unless they are
allowed by their contracts. *‘ Lf it 1s pro-
posed to broadcast in defiance of agree-
ments to the contrary, the powers that
be may find that they have not yet sur-
mounted all their difffculties.”

No one can accuse the British Broad-
casting Co. of participating in any act
or enterprise of copyright piracy, and it
is an improbable, if not impossible, sug-
gestion that the copyright position will
not be clearly ascertained before any ques.
tion arises of resort to legal opinion.

-
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Helping the Theatres. .

The impression of all connected with
broadeasting is that the theatres will be
helped to a greater extent than many
connected with the profession are at
present inclined to admit. Nothing can
rveplace the pull of the actor’s personality
as cxpressed in o combination of his
voice movements and facial expression,
and the sympathetic respouse of all these
things between the various characters.
Broadeasting may satisfy the human de-
mand for entertainment to a certain ex-
tent; but it is also expected to create,
especially in the case of a theatrical per-
formunce, a desive forsight of the persons

heard.
c00CO

Opera Broadcast.

In broadcasting the second act of
Puccini’s opera, ‘‘ Madame Butterfly,”
from Covent Garden Opera House this
evening (Wednesday), the B.B.C. fulfills
its original intention of transmitting one

night of the Italian Seuson in addition

to the opening night of the German
Season, when an excerpt was broadcast
from * Der Rosenkavalier.”

ocno

Keen Demand for Opera.

It was hoped that the Italian Season
hroadcast would take place on the first
night of that season, and I understand
that the Covent Garden Opera authorities
were in no sense to blame for the omis-
sion. Indeed had the matter rested entirely
between the opera authorities and the
B.B.C., it is probable that a larger
nnmber of operas would have been drawn
upon this season. There is, at any rate,
believed to be a keen demand among
listeners for this kind of entertainment,
which is a hopeful sign as regards the
future musical education of the conntry.

0000

Outside Broadeasting.

Attention is being given by the B.B.C.
engineers and the officials on the pro-
gramme and music sides to the question
of broadcasts from buildings other than
the studio. The scientific aspect of
acoustics is one- which requires a good
deal of study, and it is felt that at pre-
sent we have only touched the fringe of
the problems involved. Shonld an audi-
ence be present at a broadcast or not?
Is a complete change necessary in the
arrangement of the orchestra so that the
positions occupied by the instrumentalists

shall be entively different from those
recognised  as  normal by  musical
authorities ?
o000
New Microphone Necessary ?
Should the hall in which a broad-

cast performance takes place be square,
oblong, or of horse-shoe shape on
the lines of a theatre? Should a new
kind of microphone lhe devised so (hat
the sounds which are received by it shall
be diffused instead of converged, as it
were, into a unarrow compass? Where
and  how should the microrhone be

Wireless
World

FUTURE FEATURES.
Sunday, July 12th.
Loxpox. —3.30  p.m., Casano’s
Octet. 9 p.m., Wagner Con-
cert, conducted by Percy Pitt.

BirmineHan.—3.20 p.m., A Pro-
granuite for a Summer After-
noon.

CarpiFr.-—9  p.m., Instrumental
evening.
NEwCASTLE.—9  p.m. Chamber

Music.
Monday, July 13th.

Loxnox.—8 p.m., * The Services.”
Programme by the Band of
H.M. Roval Air Force.

Carpirr.—8 p.m., Light Symphony
Prozramime.

ABERDEEN, — 8
Music.

Tuesday, July 14th.

ArL Stations  (except 5XN).—8
pm., “ Winuers 7" : A Revnsi-
cal Extravaganza. )

5XX.—8 p.nv., Music for Strings.

Wednesday, July 15th.

BimMiNGuay.—8 p.an., Songs from

English Opera.

p.m.,  Chamber

Bournxemouru.—8  p.m., “ Old
London.

Carmirr.—8  p.an.,, The Celtic
Spirit.

MascuestER.—-8 p.an., The Opera,
‘II Pagliace1” (Leoucavallo).

Neweastie.—8 p.m., An Hour of
Opera.

Grascow.—8 p.m., Ovchestral Pro-

gramme with W. H. Squire
("Cello).
BeLrasT.—7.80  p.m., Symphony
Concert.
Thursday, July 16th.
5XX.—8 p.m., * An Hour at a

Party.”

Lovpon.—8 p.m., “Way Dowan
South.” 9 p.m., Chamber
Music.

MaxcnesTer.—9.15 pan., Chamber
Music.

ABERDEEN.—8 p.m.. Violinist—
Vocalist—Orchestra.
Grascow.—8 p.m., Fair Holiday
Programme,
Friday, July 17th.
Loxpox.—§ p.un., Revue, ‘‘Radio
Radiance.””
BiryincHan, — 8 pom., ¢ Melod
and Miniery.” W, H. Squiiv

("Cello).

BourxesovTii.—8 p.mn., Instru-
mental Programme by Gordon
Bivan. William Primrose and
the Orchestra.

Carpirr.—8 p.m.. An Hour wnh
the Composer. Herbert Bedford.

ABERDEEN.—B p.an., A Summer’s
Evening Programme.

Saturday, Julv 18th.

Carvirr.—8  pan., Instrumental
Music of Yesterday and To-
day.

MANCHESTER axDp S5XX.—8 pun.,
Ballad Concert.

wwWwW americanradiohistorvy com
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placed? These are a few of the prob-
lems which have to be solved.

The recent broadcasts from the
Y M.C.A. Hall in London were satisfac-
tory up to a point, and the experiments
will be continued elsewhere, in halls and
probably in theatres, with and without
a visible audience, until some approach
is made to conditions which may be con-

sidered ideal.
ocooo

Edinburgh Station.

The present premises of the Edinburgh
station have been found fnadequate, and
during July a move is being made to
nmore commodious premises. To inaugu-
rate the opening of the new station a
special programme is being arranged for
the evening of July 31, in which a num-
ber of eminent artists from London
and elsewhere will take part. Distin-
guished citizens of Edinburgh are also
expected to broadeast on that occasion.
The programme will Le relaved to Glas-
gow, Aberdecn, and Dundee.

0000

Non-Stop Programmes,

From the artistic point of view, it is un-
desirable to introduce non-stop broadcast
programimes, bnt listeners are sometimes
impatient at the delay between items
which occur particularly at some of the
provincial stations. These delays are
usually more noticeable in the cuse of
simultaneous  broadcast  programumes,
and are caused by the considerable
amount of work necessary in the
Control Room, the mnerve centre of
broadcasting, to secure the requisite
amplification and to adjust intensity to
varying local conditions. Plans are now
under consideration which, if they are
found practicable, will enable distant
stations to control amplification in London
and so enable the stations to help them-
selves to the Londou programmes at any
moment desired. Saving in time, trouble
and expense will thus be effected, while
the quality of S.B. will be improved.

oo0ocO

Talks under Water.

The attempt to broadcast from under
water at the Zoo, to find out whether
fishes speak or not, proved ubortive; but
more successful was the lroadcast of
submarine noises at the ‘'‘President’”’
hroadeast in the Thames recently. Con.
tinuing the idea, a diver will take a
microphone down to the bed of Belfast
Lough and will talk to listeners. The
Belfast station is tryving to arrange with
the Belfast Harbour officials an early
date for this broadcast.

cooo

* High Speed.”

Listeners must not feel alarmed by the
title of Manchester’s programme for
July 22nd. The speéd will be mauifest
in the studio and not in their headphones
or loud speakers. The idea is simply to
give eighteen artists, none of whom has
yet had the opportunity of hroadcasting,
a few minutes each in which to display
their qualities as singers, entertainers, or
instrumentalists.

A 21
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Squadron Drill at

S a medium for communication with aircraft in

flight, wireless telephony is unrivalled. Informa-

tion can be imparted much more rapidly by word
of mouth than by the use of telegraphy and the Morse
code, and both the pilot’s hands are left free for mani-
pulation of the controls.

It was throwgh the stimulus given by rhe requirements
of the airman to the development of apparatus for wire-
less telephony that a standard of quality and reliability
was reached which made possible the inauguration of
broadeasting in this country.  I'urther, the public in-
terest in wireless which called forth the B.B.C. organisa-
tion was awakened by the telephony transmissions from
the Croydon, lympne, and DPutham aerodromes with
which everv wireless enthusiast used to astound his
friends and relations.

At the RLA.F. display at Hendon on June 27th a large

The R.A.F. ground station at Hendon, through which the King’s orders to the No.
Squadron were transmitted.

A 22
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- WIRELESS.
the R.A.F. Display.

audience was able to compare the progress that has been
made in the develapment of wireless telephony for avia-
vion and broadcasting. The demonstration was made
possible by close co-operation between the signals section
of the R.AF. and the Marconiphone Co., Ltd. The
R.A.1%. was responsible for the communications Letween
aircraft in flight and the ground station, while the Mar-
coniphone Company arranged o system of microphones
and loud-speakers by meuns of which the King was able
to give an order to the aeroplanes in flight. A photo-
graph ol the King in the act of giving the order is
reproduced on another page.

The R.A.F. and B.B.C. Organisations.

A squadron of nine fighting machines, each equipped
with wireless receiving apparatus, gave a demonstration
ot squadron drill under the direction of the squadron
leader whose machine was fitted also with a transmitter.
The squadron was also in communication with a special
mobile ground station under the control of the R.A.T.
from which the King's orders were transmitted. The
remamnder of the equipment, comprising the land lines,
microphones, amplifiers, and loud-speakers, was under
the control of the Marconiphone engineers. The ampli-
fiers and control switch for this system were installed
in a building adjacent to the R.A.F. ground station.
IFrom the control room land lines communicated with
the microphone and loud-speakers erected at distant
points on the aerodrome and to the B.B.C., whence part
of the programme, including the King’s command, was
simultaneously Dbroadcast from all stations. Finally,
there was a short overhead line between the control room

and the R.A.F. ground sta-

tion—the only link between
the two organisations.

The voice of the an-
nouncer and music from the
Central Band of the R.A.F.
were reproduced in  the
groups of  loud-speakers
erected in each enclosure.

and the excellent quality of
hoth speech and music was
at once appreciated by the
andience, many of whom
had previously heard=- the
B.B.C. transmissions only

25 Fighter . .
Rk in a very distorted form

wwWwW americanradiohistorv com

—a


www.americanradiohistory.com

b

JULY 8th, 1925.

Aircraft Centrol by Wireless.—
through inferior apparatus. It is to be regretted that
time did not permit the installation of more than three
groups of loud-speakers, as the wind and noise fromn
aeroplanc engines prevented many people on the wind-
ward side from hearing adequately. 'The most interesting
event, however, from the wireless amateur’s point of view,
was the squadron drill. A series of flight evolutions
were first carried out under instructions from the squadron
leader’s aeroplane. The final instruction came from the
King through the R.AF. ground station. 'The King's
order to alter course was also

heard, through the loud-
speakers, by the audience,
who were able to see the

manceuvre immediately exe-
cuted by the aeroplanes
overhead.

Owing to external inter
ference, however, the results
obtained were in no way in-
dicative of the full capabili-
ties of the apparatus. On
the previous day, when tests
were being carried out with
the squadron in the air, the
transmissions were excellent,
anel the success with which
the designers have been able
to eliminate interference
from engine noises was at
once apparent. During re-
hearsal the background of
noise in no way interfered with the intelligibility of the
orders given ; indeed, one had to listen very carefully to be
quite sure that the background of noise emanated trom
an aeroplane engine. The significance of this achieve-

WJZ's portable transmitter.

Wireless
Werld 0

ment will be at once appreciated when 1t is realised
that the commanrls were spoken within a few feet of the
open exhaust of a 400

h.p. engine. It was Control room for tl.e loud-speakers,

Pl ‘h 1 A microphones and amplifiers con-

notice that the aerials nected to the R.A.F. ground station.

¢t 4 - Detailed descriptions of this ap-

on the A { ‘Iel . aero paratus have appeared in previous
planes m the No. 23 i issves

g

Fighter Squadron, which
gave the demonstration of
drill, consisted of wires
stretched between the wing

A lead-in to the cockpit was taken
With an uerial system of
this type the - (roublesome capacity changes associated
with trailing aerials are eliminated.

In a report issued Ly the B.B.C. in conjunction with
the R.A I, it 1s stated that no breakdown occurred in

tips and the tail.
from the centre of each wire.

any part ot the apparatus, but that interference was
caused externally by powertul heterodvning.  The wave-
length upon which the tests were to Le made was pre-
viouslv announced by the R.A.T., and the authorities
are in possession of evidence which suggests that the inter-
ference was deliberate, although at present the offender
has not been traced.

AMERICAN PORTABLE TRANSMITTER.

JI ISTENERS to WJZ. the well-known lLroadcasting
-+ station of the Radio Corporation of America, re-
cently enjoved the thrill of hearing a graphic description
of the boat races between the Universities of Columbia,
Princeton, and Pennsylvania.

For the purpose of this* transmission a special set was
built and installed on a hoat which closely followed the
rival crews, and during the race the relative positions ot
the crews, together with other details, were vividiy de-
scribed by Major Andrew White, who is seen in the
photograph speaking into the microphone. This set,
using a power of 3 watts and a wavelength of 6o meires,
communicated with the Radio Corporation laboratories
at Van Cortland Park
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JULY 8th, 1925.

RECEPTION ON

18 METRES.[

A Description of

the Equipment at
GSNN.

By J. H. D. RIDLEY.

N the past two vears the
activities of GgNXN
have Deen  confined

solely to short-wave long-
distance C.\V. transmission,
varied on occasion by tele-

phony transmissions to the
United States. and Europe.
Conspicuous success has been
met with on every occasion when watch has been kept at
suitable times. for international amateur communication.

Although circuits have heen many and varied at this
station both. in transmission and reception, nothing
freakish has been emploved on any occasion, and it is
no doubt mainly due to this fact that GsNN has been
logged in practically every country in the world except
China. TYor the gg-metre hand the most satisfactory
cireuit for transmission has proved to be the * four-coil
Meissner '’ ; this circuit was chosen after exhaustive trials
of the ‘' three-coil Meissner,”” Hartley, Colpitts, and
master oscillator circuits.  The main advantages of this
circuit appeared to be the
extremely stable operation at A
all powers, ease of adjust-
ment, freedom from har- i
monics, absence of keving ‘
thump, and freedom
from swinging due to
changing aerial con-
stants.

The 45- and 24-
metre bands are
covered by the circuit

Simplicity in the design and % "
layout has heen responsible for e

the high eficiency of the trans— ) "%d/

mitter.

A 24

General view of the transmitting and receiving equipment at G5NN.

shown ; this appears to he the most satisfactorv circuit
for these short waves, and its operation is extremely
simple. being as easy to tunc as a go-metre transmitter.
The valve emploved was a Mullard 0.250 C, standard
in every respect, which gave excellent results.  The valve
has now been replaced by an O.z50 I of similar make,
with a slight increase in efficiency. The filament is sup-
plied from a 12-volt accumulator through two ;/16 cables
3it. Jong; this accumulator is supported on percelain
feet to. reduce leakage by capacity to earth.

The grid and plate coils are wound on a g4in. ebonite
tube threaded ggin. deep, five threads to the inch; this
former is supported on two wooden Liocks approximately
4in. high, thoroughly dried and well shellaced. The
coils are wound with No. 16 S.\WW.G. tinned copper wire,
each winding being separated by one pitch of the thread ;
actually five turns are in use in each coil.  The aerial is
coupled to the grid coil by four rurns of the same
gauge of wire wound in low-loss fashion and held
in position by tension maintained by the four
ebonite spacing blocks, which are necessary for
insulation purposes. The grid and plate coils
.. are tuned by Burndept low loss transmitting con-

t~ '\ densers.  In series with the aerial is another of

these condensers, which is
used for making final ad-
justments for the aerial tun-
ing.  The aenal is worked
on the third harmonic at 18
metres, and is tuned by the
conclenser to 435 when work-
ing on that wave. In order
that it may be possible tc
see what is happening in
the circuit the following
g meters are utilised : Aerial,
r o-z amps. R.T. ; H.T. positive feed, o-75 milli-
amps. ; grid current, o-5o milliamps. ; filament,
o-12 volts D.C. ; rectifiers, o-15 volts A.C.
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Transmission and Reception on 18 Metres.—

The high-tension supply is obtained from A.C. mains
stepped up to 2,000 volts, rectified by Marconi U.100
valves, smoothed by a condenser of approximately 8 mfd.
with suitable chokes, and passed through two high-tension
power leads to the transmitter at the opposite side of the
room. The note obtained is absolutely pure, and has an
advantage over other tvpes of emission, being more easily
read through jamming and atmospherics.

The receiver at GsNN is in two units; the valve detec-
tor and amplifier, and the tuner unit. The dJetector
valve and note magnifier js a standard Burndept 11
receiver.  No alteration whatever has been made to this
set, except the use of a DI} valve as detector and a
DE3 valve as magnilier ; the former type of low-capacity
valve has been in use at G5N'N since the first American
broadcast was received in 1922, when its bright emitter
counterpart was used with conspicuous success. The
inter-electrode capacities of these valves may be of interest
to experimenters. ‘Two valves (type QX) were taken
for measurement purposes. In the first valve the capa-
city from filament to grid was 1.92 mmfds. ; filament to
plate, 2.04 mmftds. ; grid to plate, 2.88 mmfds. In the
second valve, filament to grid, 1.74 mmfds. ; [ilament to
plate, 2.16 mmfds. ; grid to plate, z.58 mmfs.

Accumulator high tension of 72 volts is utilised on the
receiver, and consists of three Exide 24-volt units. The
filament supply is derived from a 6-volt accumulator.

Turning to the tuning unit, this is somewhat out of the
ordinary, and consists essentially of a secondary circuit
tuned by a Burndept anode condenser, with double-spaced
vanes giving a maximum capacity of 70 mmfds., a mini-
mum of 6.8, and a dielectric loss of 23 ohms. Upon the
hox of this condenser, which is mounted on the usual type
of ebonite panel, is carried a three-coil holder with drilled
out plugs to reduce losses, and also with libre gear wheels
to do away with any tendency towards noise when mov-
ing the reaction coil. The aerial circuit is untuned, an
consists of a two-turn coil of No. 16 S.W.G. tinned

World -

5 TURNS V4
4 DlA #=000015 mfd
0-2 7

| 0-00Vmfd Pt HT. SUPPLY

2003 id 00003 mfd Al .S
& — -- m—-
z < \oe ! { CHOKE
5095 T
P =1 5 15000 OHM S
e [ 0-000Tmfd 0-12V

(-] .
J?‘ 412 vOLTS
COUNTERPOISE - " po

Connections of the transmitter, which employs a modified form
of the Meissner circuit.

copper wire. The plug mounting is made of very thin
ebonite, which carries the usual plug and socket fttings,
which are cut down to reduce circuit capacity. With a
three-turn coil 3}in. in diameter in the secondary and a
four-turn coil as reaction, the set tunes from approxi-
mately 17 to 32 metres, and with a five-turn coil in the
secondary from 25 to 58 metres. As a point of interest
it may be mentioned that this set will oscillate freely
with only threc-quarters of a turn in the secondary with
the condenscr at zero capacity. The tuning range of this
coil is at present unknown.

An accurately calibrated wavemeter is used for check-
ing purposes, and measurements can be made on either
transmission or reception with ease to within one-tenth
of a metre on the lower bands.

It was with the aid of the transmitter described ahove
that signals on 18 metres were transmitted to Australia
in tull daylight, being received there at 4.15 p.m. in the
afternoon of April 26th. Reception was carried out in
Melbourne by Mr. Pringle, senior engineer of Amal-
gamated Wireless, Itd.  Signals were reported at
strength 6, and the whole of the transmission was copied,
in spite of the abisence of a prearranged schedule.

TESTING MICA.

HE extreme care neces-

sary in the construction of
mica dielectric condensers 1s
evidenced by the test which
1s applied to the mica plates
as shown in this illustration.
With the pieces of mica
which are on test resting on
the surface of the metal
plate, a high voltage 1s ap-
plied by means of a pencil-
shaped electrode. The dis-
charge in the form of a
stream of sparks spreads out
over the face of the mica,
reaching the plate at the
edges in the case of a good
specimen, though a faulty
piece possessing impurities
or fractures permits of the

discharge taking a path
through the mica.

[By courtesy of the Dubilier Condenzer Co., Lid.]
Operators at work testing mica by high voltage discharge.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspond should be add

PROPOSED TECHNICAL WIRELESS SOCIETY.

Sir,—If one reviews the wireless societies which exist at the
moment, and at the same time peruses the wireless and tech-
nical Press, one is forced to the conclusion that a really tech-
nical society is wanted in Britain, a society which would corre-
spond to the Institute of Radio Engineers of America.

This subject has been talked over between i number of pro-
fessional men and advanced amateurs, and it has lLeen decided
to go right ahead with the farmation and registration of such
a body. A sufficient number of keen wireless men have agreed
to find the necessary capital for registering, and to see the
matter through; but, to ensure lasting success, there must be
a large membership, so that offices can he secured and good
Proceedings issued at not infrequent intervals.

It is intended that the socicty shall be called the British
Institute of Radio Engineers. The rules and regulations would,
as far as possible, be taken from the constitution of The
Institution of Electrical Engineers or a similar body.

The classes of membership proposed would be fellows,
members, associate members, graduates, and students. Entrance
would be by examination after proposal and seconding by
not less than four corporate members or associate members.
The hody would he a non-political one, and would deal only
with the technical side of wireless. It would not attempt to
deal with the non-technical side of broadcasting. An effort
would be made to issue Proceedings of value at monthly
intervals.

It should be clearly understood that a professional standing
would be adopted in all matters, and that the headquarters
would eventually be situated in London.

The society is actually in the process of being registered, so
will all those interested or willing to co-operate please senl
in their names either to the writer or to Mr. Y. W. P. Evans,
M.I.R.E,, 66, Oxford Road, Manchester, at an early date, and
at the same time indicate the class of membership for which
they would apply? JAMES NELSON, M.I.LE.E.

Prescot, Lancs.

[A copy of the above letter was forwarded to the Radio
Society of Great Britain with a request for the Society’s views
upon this interesting subject. The reply is printed below.]

Sir,—I have to thank you for vour letter of the 17th inst.,
relative to the proposed formation of a professional Radio
Society to be called the British Institute of Radio Eungineers,
and to say that the same, together with a copy of the letter
from Mr. James Nelson, M.I.E.E., was placed before my
Council at their meeting held vesterday.

The Council feel that, while the formation of such a body
might not interfere with the promotion of the objects for which
the Radio Soctety of Great Britain is established, in view of
the fact that the latter is an amateur scientific organisation,
there might, however, be occasions on which the fact that an
additional organisation 1s in existence would render it in-
creasingly difficult to provide for each body a sufficient number
of those papers and lectures which are so necessary to the
successful conduct of an amateur or professional society’s
activities. This aspect of the matter becomes more acute when
it is borne in mind that ¥vcre is already in existence one pro-
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fessional wireless organisation, namely, the Wireless Section
of the Institution of Electrical Engineers.

In this latter connection, my Council are of opinion that the
promotion of an additional body whose interests will be centred
in the professional wireless engineer is a matter which con-
cerns not so much the Radio Society of Great Britain as the
Wireless Section of the Institution of Electrical Engineers,
and they feel that the question is one which merits the closest
consideration by that body.

(Signed) M. A. ROCK,
for the Hon. Secretary. Radio Society of Great Britain.

THE B.B.C. AND DISTANT RECEPTION.

Sir,—I was glad to see in your Editorial comment of
June 24th that you advocate the policy of the B.B.C. closing
down occasionally in order to give the amateur a chance to
test his set on other and more distant stations.

It is a fact that the “ itch for distance” does possess the
users of even the most humble apparatus, and from a progres-
sive point of view it is a very desirable thing that experimenters,
and especiaily the vounger and more enthusiastic of their class,
should le given a respite occasionally from the emissions of
their local station.

As you point out, the best way for the distaunce enthusiast
to learn that distant transmissions are not of the same quality
as those from a rearby source is by practical trial. But it is
quite possible he has sufticient acumen to know this, and quite
other reasons actuate him in desirving to receive new stations.

The B.B.C. have certainly toyed with the idea, but the actual
shortening of the time occupied by them is very small; at
present, I believe that they have quietly dropped the idea
altegether.

I trust that vour voicing of this matter will have the effect
of obtaining this concession for the Radio enthusiast who repre-
sents an important source from which we derive new ideas for
receiver and component part design, manufacturers being more
or less tied to existing forms of apparatus by reason of their
neglect of research and experumental work.

An instance where a defect in standard construction is avail-
able is the coil holder. The prong and socket in these com-
ponents are much too close together, and the same may be
said of the pins which project from valves. 1In the latter case
there ave fortunately noteworthy exceptions, but the coil plugs
ave standardised. The amateur has shown that a change in bhoth
these cases would be desirable fuom the efliciency point of view,
and I venture to say that they could point to other desirable
improvements sufficient in value and number to justify the
concession of whieh you speak.

Croydon. E. S. TARDREW.

SHORT WAVE TESTS.

Sir,—It may interest some of vour readers to know that I
am now conducting fairly regular tests on 23 and 45 metres with
the call sign 6GH.

My present schedule is as follows :—Midnight to 8 a.m.
daily: 6.30 to 7.30 p.m. on Wednesdays and Saturdays; 2 to
3 pom. and 7 to 7.30 p.m. on Sundays.

Beckenham, Kent. G. E. HITCHCOCK.
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Readers Desiring to Consult “ The Wireless World "’ Information Dept. should
make use of the Coupon to be found in the Advertisement Pages.

Methods of Switching in L.F. Circuits.
T is usually the practice, when em-
I[ ploying plugs and jacks or other
methods of switching in order to re-
gulate the number of valves in use on the
L.F. side of tite receiver, so to arrange
matters that if the volume from the loud-
speaker is too strong for the ordinary
room, the final stage of L.F. can be
eliminated, and the output of the pen-
ultimate valve passed. dirvect to the loud-
speaker. Now a moment’s consideration
will reveal the fact that it is quite the
wrong method of procedure, for the fol-
{owing reasons. If the volume from the
loud-speaker is unbearably great, it is
highly probable that considerable dis-
tortion will be present also, due either
t» the overloading of the loud-speaker or
of the valve. It is becoming more and
more the practice nowadays for valve-set
owners to use a special power valve in
the final stage, with an ability to haudle
large power without distortion. If, there-
fore, distortion due to valve overloading
s present when all the valves of a receiver
are in use, it is more than probable that it
is not the final power valve that is being
overloaded, but the preceding valve,
which is 1 most cases a valve of the
ordinary general purpose type, not having
an abililty to handie large power without
distortion. If, therefore, we climinate the
fourth valve 10 the ordinary manner we
shall certainly reduce our volume, but the
distortion due to overloading will still be
present.  Obviously then, this method of

procedure is incorrect, and we must seek
some other method. Fortunately this is
by no means difficult, since the obvious
thing to do when the volume from all
four valves of a standard four-valve set
is ton great is to step over the third valve
and pass the output of the detector valve
direct to the fourth valve, which is a
power valve. In this manner, of course,
valve distortion will be completely
eliminated in contrast to the more usual
method of switching where the fourth
valve is eliminated and the ouatput of
the third valve passed direct to the loud-
speaker. The same argument holds true
in a power amplifier designed to handle
exceptionally large power, where often
the final valve is of the L.S.5.A. type
having an exceptionally long ‘‘straight
line 7’ characteristic, the preceding valve
being of the D.E.5 tvpe. which, although
greatly superior to an ““ R’ type valve in
this respect, cannot be said to approach
the power handling capacity of the
L.S.5.A. type.

In the circuit which we illustrate an
Attempt is made to carry out these prin-
ciples in practice. It will readily be
seen that the output of the detector valve
can be passed either directiy to the tele-
phones or loud-speaker or be passed to any
of the L.F. valves. The plug and jack
system is used 1 prefevence to switching,
since it is more readily adaptable to this
circuit. An additional advantage of the
plug and jack system in this instance is
that the output of any experimental re-
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The amplifier of this receiver can be coupled to other receivers.
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ceiver, such as a short wave receiver, can
be instantly passed to this amplifier by
withdrawing the plug of the detector
valve and plugging in the output of the
cxperimental receiver to the input of
either L.F. valve, whilst the status quo
ante can instantly be resumed by with-
drawing the plug of the experimental re-
ceiver and re-inserting that of the detector
valve of the combined instrument.
coo00

Methods of Eliminating Morse
Interference.

READER recently constructed a re-

ceiver which had" very marked

selective properties—so much so,
in fact, that when tested in London it
was found that no difficulty was experi-
enced in climinating the local station and
receiving a more distant station differing
in wavelength by only a few ietres,
without any local interference.  Our
reader informs us that tuning is very
sharp, stations coming in at full strength
or being completely eliminated by a move-
ment of only one degree on the H.F.
tuning dial.  The receiver was actually
made for use in a coastal town where
Morse interference is very prevalent.
The results obtained from it, however,
from the point of view of eliminating
morse, are no better than those given by
other receivers of very inferior selective
properties.

This apparent anomaly puzzles our
reader, but the explanation is, unfor-
tunately for coastal dwellers, very simple.
Assuming for the moment that 1t were
possible for us to construct a receiver
capable of differentiating between stations
only one metre upart i wavelength, so
that a transmission sharply tuned to 300
metres could be received without any
interference from a transmission of equal
strength which was equally sharply tuned
to 301 metres, it is obvious that this
receiver would indeed lLe the last word in
selectivity ; vet in spite of these properties
it would be no more successful in
eliminating interfcrence than any other
receiver if the 301 metre station com-
menced. transmitting on the 300 metre
wavelength. Now 1n the case of receiv-
ing stations situated on the coast, it is
ohvious that there would be no cause for
complaint if the offending Morse stations
confined themselves to the emission of
signals sharply tuned to the 300 or 450
metres wavelength, as in the case of a
C.\W. station. Unfortunately, however,
much of the apparatus used on ship and
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shore stations is of such antiquated
design that the wave emitted, instead of
confining itself sharply to a definite wave-

length, spreads itself over a wide band .

embracing many tens of metres, so that
actually a reputed 300 metve signal from
one of these stations can be received with
very little loss of intensity, if we tune
our receiver sharply to 365 metres. It
is obvious, therefore, that under these ciz-
cumstances the super-sclective receiver
previously mentioued would be of no
greater use than an ordinary receiver

from the point of view of Moice
elimination. It is well that dwellers in
coastal towns should be aware of this

fact, and that thev should remember that
the real remedy lies at the transmitting
end, and that it is impossible to build
a recciver capable of differentiating be-
tween several incoming signals of the
same wavelength.

It must not be thought that the ques-
tion of the elimination of Morse inter-
ference 1s in the same class as the
problem of atmospheric elimination,
which in the present state of knowledge
of radio science is admittedly insoluble,
At the same time it must be remembered
that spark transmitters vary in the
“breadth ™ of their tuning, some offend-
lng less thun others in this respect, and
it is well to make the receiver as selec-
tive as possible, in order to eliminate
the less glaring offenders at Jeast
Dwelers in Morse-infested districts will
always obtain relief by tuning in to the
1,600 metre transmissions from 5XX,
since the discrepaucy between this wave-
length and the ordinary ship and shore
wavelengths is sufficiently large to escape
even the broadest wave emitted by a
spark transmitter.

0000

Increasing the Wavelength Range of a
Receiver.

READER who has a variometer-
tuned two-valve set designed for

a wavelength range covering the
B.B.C. stations wishes to make alterations
to this receiver, so that he will be able
to tune in to 5XX and other long-wave
stations, but he is in some doubt whether
to effect this by means of adding loading
coils in series with both the aerial and
anode - variometers, or to arrange ciips
on his panel so that he may insert the
‘clip-in " type of fixed condensers in
parallel with euch variometer when de-
siring to receive on the long wavelengths.
It is recommmended that the loading
coil method of increasing the wavelength
range of the receiver be adopted in this
case, or Indeed in any case where it is
desired to increase the normal maximum
wavelength range of a receiver by any
great amount. In cases, however, where
1t is ouly desired to increase the maximum
limit of the wavelength range by a com-
paratively small amount, then the method
of adding parallel capacity may be use-
fully employed. It 1s not easy to lay
down any definite rule concerning the
maximum amount of increase in range
it is desirable to bring about by this
method, but a good working rule to adopt
is never to add a parallel capacity greater
than 0.0006 mfd. in value. In other
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words, if it is found by calculation that
the addition of a parallel capacity of
0.0005 mfd. is insuflicient to increase the
maximum limit of tuning to the desired
wavelength, then it will usually Le found
more efficient to use a loading coil.
[ eReRe]
Design of Four-valve Set for Outdoor
Demonstration.

READER desires to construct a
four-valve set using three stages of
transformer coupled amplification

for the purpose of giving ountdoor demon-
strations with a loud-speaker of a very

A\ /
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In the circuit which we illustrate
below attention has been paid to all the
poirts mentioned by our reader. The
first valve, which.is an ordinary “R”
type general purpose valve, is the usual
conventional type of regenerative detector
valve. This should be followed by a
transformer having a low ratio, such as
2.7 to 1, the succeeding valve bLeing a
medium low impedance power valve of
the D.E.5 type. The second transformer
should be of medium ratio, such as 4 to 1,
and since the signals delivered to the
grid of the subsequent valve will be of
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A receiver in which any possible combinztion of valves can be used.

large type. He desires that special atten-
tion be paid to the question of the best
contbination of valve and transformer in
each stage to give the best results from
the point of view of good quality, whilst
universal switching arrangements are
required so that any possible combination
of valves may be used as desired.

BOOKS FOR THE
WIRELESS EXPERIMENTER

Issucd in conjunction with * The W ireless World."

« THE AMATEUR'S BOOK OF WIRE-
LESS CIRCUITS,"” by F. H. HHav~Egs. Price
3/6 net. By Post, 4/-.

«« TUNING COILS AND METHODS OF
TUNING,"” by W. Jamgs. [Irice 2/6 net. By
Post, 2/10.

« WIRELESS VALVE RECEIVERS AND
CIRCUITS IN PRINCIPLE AND PRAC-
TICE,” by R.D. Bancav and N. AsuBRIDGE.
Price 2/6 net. By Post, 2/10.

« WIRELESS VALVE TRANSMITTERS
—THE DESIGN AND OPERATION OF
SMALL POWER APPARATUS,” by
W. James. Price g/- net. By Post, 9/6.

« DIRECTION AND POSITION FIND-

ING IN WIRELESS,"” by R. KEex. Price
9/- net. By Post, 9/6.
« THE RADIO EXPERIMENTER'S

HANDRBOOK,' Parts 1 & z, by F. R CoursEy,
B.Sc. Price 3/6 net. By Post, 3/10.

Oblainable by post (remiltance with ordcr) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C.4.
or of Bookscllers and Bookstulls
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considerable amplitude, it should be of a
low impedaice type, such us the L.S.5.
Since this valve has a very low impedance
and not a very high awmplification factor,
the final transtormer cau have a high ratic,
6 to 1 being quite suitable. It is now
obvious that 'signals will be of very
great magnitude, and it becomes impera-
tive to use a valve designed to handle
large power in the final stage such as
the L.S.5A, otherwise distortion will
occur. It must not be forgotten that for
eflicient working all four valves of the
receiver will require different anode
voltages, whilst different values of grid
bias will be necessary on each L.F. valve.
1t is advisable that all components be
well spaced out in order to avoid inter-
action. Far greater satisfaction will be
had from the instrument if a 1 mfid.
condenser is shunted from the L.T. — ter-
minal to each H.T.+ and G.B.— tapping
as indicated iu the diagram. With regard
to the switching arrangements, it will be
seen from the tabulated switching indica-
tions given below that all possible com-
binations of valves cau be used if desired,
according to individual requirements.

Valves in Switch Switch Switch
s¢ 0.1, No. 2. No. 3
Nos. 1,2, 3, 4 Left Leift Left
1) 284 Left Left Right
1,2 Left Right Right
1 Right Right Right
1,4 Right Right Left
1,3, 4 Right Left Left
1,24 Lett Right Left
1,3 Right Leit Right
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EUROPEAN BROADCASTING.

Progress of the Geneva Conference.

%T the time of writing, the International Broadcasting
4 Conference of Fngineers is taking place at Geneva.
Information just received by 7'/ie Wireless World informs
us that agrecment has been reached
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power the position would become impossible. We have
repeatedly stated in these columns that we do not favour
the policy of increasing the power of broadcasting stations
as a means of serving a larger area and overcoming inter-
ference from other stations. Such methods can only
intensify the interfcrence, not perhaps within the area
served by the high power station,
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themselves are located at consider-

able distances apart. So far it does not appear that the
question of adopting uniform power for the broadcasting
stations in Europe has come up for consideration, hut we
feel ourselves that in this direction lies one of the most
promising methods of arriving at a solution.  Already
there are go broadcasting stations on wavelengths be-
tween 200 and 6oo in Europe, and 40 others projected.
If even a small number should decide to resort to high

I

station transmitted from your local
station is not by any means the same thing as direct recep-
tion after careful tuning and elimination of interference.
Whatever attitude the B.B.C. adopts in this connec-
tion, we feel sure that the desire for direct reception of
distant stations will never be quelled, bLut rather that it
will increase as time goes on and the public become more
and more familiar with the operation of selective and
more elaborate receivers suitable for the purpose.
B 1
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1VE years ago when in possession of the

1,000
metre wavelength for experimental work the
amateur probably considered himself a 'little ill

used by the change to the, then, comparatively short wave-

length of 440 metres. He rapidly realised, however,

that the new wavelength was a useful one, as it bore a

relationship to the natural wavelength of the small aerial

systems invariably used and gave rise to marked improve-
ment in the range of amateur communication. With the
advent of broadecasting with a waveband of approximately

300 and 500 metres it at first seemed that the amateur

was to be driven off the ether.

It is safe to say that the new wavelength of 200
metres then allotted to him was taken up with reluct-
ance, so much so that in a strong endeavour to maintain
a claim to a ‘“practical >’ wavelength the right was
obtained from the Postmaster-General to use a fixed
wavelength of 440 metres cluring certain hours. Although
this privilege stll exists, the use of shorter wavelengths
has presented such interesting experimental work that the
fixedd wavelength of 440 metres is now practically
abandoned. It was with a wavelength of about 200
metres that general working with. the North American
continent was established, and constant investigation is
being made into the difficulties of adopting still shorter
wavelengths,  Prior to the authorisation by the Post-
master-General of still shorter wavelengths for amateur
use transmissions on roo metres had proved successful
in accomplishing two way working with New Zealand,
and later Australia.

Transmitting and receiving on still lower wavelengths

B 2

{(How toBuildi,
. an Ultra ||

Short Weve

§ l,.( ;
W

By
F. H. HAYNES.

has been taken up, yielding the astounding fact that with
small power communication during daylight can be carried
out between the remotest points on the earth’s surface.

A New Technique.

The customary principles of receiver design require
modilication as the wavelength is reduced.  The writer

3 / +H.T. +H.T. = H.T.
DETECTOR L.F. T

0-001mfd
|

00002 mfd

0-:0001mfd

l

o+4l

The circuit comprises a detector valve with reaction followed by
a note magnifier. The tuned closed circuit is divided to facilitate
aerial and reaction coupling.
in previous articles introduced such medifications as
capacity coupling for oscillation control, the use of
choke coils in the telephone leads, and a special design of

.I3
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40 Metres and Below.—

self-supporting inductance coil using a minimum of
dielectric material and with turns suitably arranged to
give good efficiency at the high oscillation frequencies of
the short waves.

There is no difficulty in setting up oscillations on
wavelengths hetween 15 and 40 metres with an ordinary
four-pin general” purpose valve having a tuned grid
circuit with a tuned plate circuit or reaction coil. The
capacity coupling presented in the valve itself hLetween
the grid and plate is sufficient to set up oscillation, but
for better control it is advisable to make use of the
“ V247" type valve in which a mych lower capacity is
presented between grid and filament.

Circuit for 20-Metre Reteption.

Such an oscillating valve circuit with leaky grid con-
denser rectilication is invariably employed by the amateur
for continuous wave reception, and the only problem
requiring solution fer adapting it for ‘* ultra >’ short wave
work is the method of ‘linking the tuned grid circuit with
the aerial.  An aerial system can be made to beat at
multiples of the frequency to which it is tuned, rendering
it responsive to subdivisions of its fundamental wave-
length. lIts response to particular harmonic frequenciés
can be improved by suitably arranging the current and
patential distribution along its length by the imposition
of capacity and inductance. ~ For practical purposes,
however, unless the entire aerial system is built for opera-
tion on one particular wavelength, definite harmonic
tuning is best neglected.

Some Surprising Observations.

It is on a wavelength of about zo metres that one
appreciates for the first time what is truly meant by an
aperiodic aerial. On broadcasting wavelengths the so-
called aperiodic aerial is in reality sharply tuned by
virtue of its tight coupling with a tuned closed circuit.

Wirgless 5
World i

With a circuit re-
sonating  to 20
metres; however, it
will  be observed

that, unless a small m:i

aerial  having a

natural period of

this wavelength is PART ,
emploved, the Noer ki oo e
aerial  dimensions o

are immaterial, '

Another observation
will be the apparent
extreme sharpness of
tuning of the grid
circuit, which, if
the aerial induct-
ance, best referred
to as the ‘‘aerial
loop,”” is loosely
enough coupled, is
entirely unin- -
fluenced by changes
in the inductance or

Czlp.aCIty 0 f. the The arrangement of the coupling coils,
aerial It 1s for drawn to the scale of inches accompanying
o &2 the drawing of the baseboard.

this reason that the _
term ‘¢ aerial loop ’’ has been coined, for it may consist
merely of a piece of wire brought within the region of
the grid coil, and it does not matter whether the counter-
poise is connected up or not, while signal strength may
even be unimpaired by disconnecting the aerial wire from
its terminal so long as it terminates somewhere near the
receiving apparatus.

‘The Circuit,

The aerial loop is a single
turn of wire connected to a
pair of terminals and placed
within the region of a few
turns of the tuned closed

circuit. The closed circuit is
provided with a clip for
tapping out a suitable num-
ber of turns, and in order
that the reaction coil may
suitably couple with the
closed circuit it is necessary
to divide this latter coil into
two portions.  Leaky grid
condenser  rectification  is
made use of, and maximum
signal strength with smooth
reaction control is best ob-
tained with the leak con-
nected on the positive side
of the filament battery. A

8

3 1 2 8 4 5 6 7
l I-‘-l-lnlu||1|l|llL|l|L1||I|1|l||v||][

single stage note magnifier
increases the range of recep-
tion.

The ountput terminals to

TELEPHONES
10 11 12
IIIIIQIIIINCHES

Layout of the coemponents on the baseboard.

5

A simple form of construction is adopted, and the
components are arranged to provide short wiring paths.

the telephone receivers are
fed thrcugh suitable choke

B3
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coils to avoid the capacity changes that would normally
occur when handling the telephone receivers, for in
operation the entire receiving set is well insulated from
earth as well as the filament heating and high tension
batteries.

Construction.

A baseboard layout is adopted, with vertical back
piece for supporting the tuning inductances, the - two
boards being held together squarely with a cast brass
bracket. For the tuning inductances No. 1z S.W.G.
hard cdrawn copper wire is used, and a hard wooden
former of about 2}in. in diameter must be procured for
shaping the turns. The length of wire required for the
coils should be pulled tight in an endeavour to stretch
it to render it perfectly straight before winding. It is
advisable also to polish it. In winding on to the former
care must be taken not to permit the wire at any moment
to run slack, and there must be no spacing between the
turns.

Each coil is supported by four strips of wood, and
planed fin. white wood is suitable. One strip of woorl
for each coil is carefully marked up with the positions
for the holes, and the spacing of the holes ({in.) is
transferred to the remaining strips by the use of a square
with the pieces lying side by side. When drilling, the
pieces should be clamped in the vice to prevent splitting,
and small guide holes (drill No. 40) put through accu
rately to locate the holes which are subsequently
drilled out to size with a No. 3z drill. The strips of
wood are easily threaded on to the spirals, and the

3 Y 1 The coils, although specially designed for short- y@ T ti
method of mounting the coils is easily seen from the Sre. 1obust| ahd AT ol the tse OF il contettar e i
illustrations. A portion of the closed circuit induct- adjustment. The clips are made by bending up the tags of spade

connectors and soldéring them to short plugs.

LSOy 3
m ance, consisting of four turns, is mounted between the
= ; Gk aerial loop and the aerial inductance, the coupling of the

ol latter being rendered variable by attaching it te a
— vertical strip of wood sliding beneath two wooden
\ cleats, as shown in the photograph above.

8 The holder for the ¢ V24’ valve is
made up from a piece of }in.
ebonite, and .stray capacity
between the grid and plate
connections is reduced by
cutting away the ebonite
around the clips. A con-
venient methorl of mounting
the tuning condenser is
shown.

The only other component
requiring reference is the pair
of choke «coils. A dry
strawhoard tube’ about 1kin.
in diameter makes a -good
former, and is wound with
two sections each 1in. in
length with No. 38 D.S.C.
Terminal strips are provided
as shown, and wiring up is
carrie] out with No. 16
tinned copper, using tags

The complete receiver. Tags are mounted on the valve bracket and on one of the insulating strips . oo
of the secondary coil for terminating the flexible connections. under the terminals. With

B 4 17
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all inductances wound in the same direction the adjacent
ends of the secondary and reaction coils are connected to
the L.T. cirenit and the I.P. transformer terminal
respectively.

Operation.

The grid potential as applied by the grid leak and
the H.T. battery potential of the detector valve must
be regulated until smooth self-oscillation is obtained with
the acrial disconnected and at all settings of ‘the tuning
condenser. ~ When connected to the aerial it may be
found that oscillation ceases with certain positions of the
condenser, in which case the position of the acrial loop
should be varied so as more loosely to couple with the
four turns of the @losed circuit. Tuning will be found
to be exceedingly sharp though quite manageable, as it
will soon be noticed that the condenser dial must be
rotated very slowly.  Passing through the tuning

Wireless
Worldl

6o

position of a distant station a click only will be heard
until the condenscr setting is critically adjusted.
When the receiver shown in the accompanying itlus-
trations was completed a few weeks ago the first signals
heard were those of the Argentine Station CBS on a wave-
length of about zo metres. The station was heard at
good strength immediatelv the valve filaments were
switched on. Later, during the same test the American
Station NKF was heard.  Subsequent tests revealed that
the tuning range is approximately from 15 to jo metres.
LIST OF PARTS REQUIRED.

Ebonite for terminals, efc. Wooden baseboard, 18in.x Sin. jin.
Wooden back, lin.x10%in. x 3in. 2 Rheostats. 2 ‘Variable
condensers, 0°0001 mfd. 1 dntervalve transformer. 1 a-megohm
grid leak. 1 Fixed condenser, 0-00025. 1 Fixed condenser. 6-001.
1 V24 valve holder. 1 Base-mounting valve holder. 3 Plugs.
9 4B.A. terminals. 1 1b. No. 12 H.D. copper wire. 1 1b.
No. 16 tinned copper wire. } oz. No. 40 D.S.C. wire.

REMOTE CONTROL COMPONENT.

A Simple Trip Relay Providing Good Contact.

NLESS the contacts of relays used in receiving
circuits are bevond reproach, parasitic noise will
develop which will entirely spoil the results obtained.
One of the best contacts is given by an

course, very lightly pivoted in holes in the two support-
ing brackets; in fact, the brackets merely act as a sup-
port and guide for the switch arm. The switch should

amalgamated electrode dipping into a
cup of mercury.  This method is in-
variably  employed in  electrical
standardisation work involving the
measurement of low resistances, and
its usc in this relay has been fully
justified.

Two  pairs  of mercury  cups
connected to terminals on the base are
used to make and break the H.T. and
L.T. circuits of the receiver. The
short-circuiting electrodes A and B
are fixed to a rotating ebonite drum,
€, which also carries adjustable

balance weights, D and E.  The
relay “ds actuated by two electro-
magnets, which attract soft iron

armatures mounted at the ends of the
drum spindle. The magnet coils are
connected to three terminals, a common
terminal being employed for the
beginning of cach coil. When a cur-
rent from the local battery passes
through TI%, the circuit is made, while

a current through G lifts the electrodes
out of the mercury and breaks the
receiver circuits.

‘The magnet coils can be taken from a buzzer -or good
quality electric bell mechanism, which will be found quite
satisfactory for the purpose, as when the balance weights
have Leen adjusted, there is very little inertia to over-
come in the operation -of the switch. The rotating
ebonite drum C, which carries the contact arms, is, of

6.

Photograph showing details of the switch.

be fitted wp in some place where it is not likely ‘to be
moved, as, if it is upset, there is the risk of spiliing the
mercury from the cups.

The balance weights are adjusted so that the arm
remains in either the ““ on "’ or * off ™ position without
any aid from the magnets. F.w.

B'5
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A SUPERHETERODYNE MODIFICATION.

The Use of Intermediate Frequency Amplifying Valves for Direct H.F.
Amplification on Long Wavelengths.

HL advantages of the superheterodyne method of
reception are more apparent on short than on long
wavelengths, and for this reason the range of

many receivers of this type is restricted to wavelengths
below 6oo metres. It is desirable, however, to make
provision for the reception of stations such as the Eiffel
Tower, Radio Paris, and Chelmsford, which transmit
on wavelengths between 1,000 and 3,000 metres, and
this can lest be done by passing the incoming signals
directly to the intermediate frequency amplifier. This
method is hardly practicable if each stage of the amplifier
is separately tuned, but in the accompanying circuit it
will be seen that there is only one tuning control, and
that the remaining stages are resistance-coupled.

Switching Arrangements.

This circuit, which has been adopted with success in
a receiver designed by Mr. T. Hindle, M.J.LE., of
Haslingden, includes a particularly neat method of
changing from long to short waves involving the use of
an ordinary double-pole change-over switch. One pole
is used to switch off the local oscillator, while the other
is connected to the grid circuit of the first detector. On
long wavelengths this first valve must be made to operate
as a high-frequency amplifier, and the switch is arranged
to short-circuit the grid condenser and leak. On short
wavelengths the same switch arm short-circuits the load
coil in series with the frame aerial.

A Sterling anode reaction unit tuning with a 0.0005
mfd. condenser from goo to 3,000 metres is used to
couple the first detectar and the first intermediate ampli-

fying valve. The tuning of this-unit determines the beat
frequency when the superheterodyne circuit is being used
on short wavelengths. The beat frequency should be
adjusted to approximately 3,000 metres, as the total
amplification obtainable from the resistance-coupled
amplifier increases with the wavelength. The exact
wavelength used in the intermediate amplilier, however,
is not important, and may be varied, as occasion demands,
to avoil interference from long-wave C.W. stations.
When the circuit is changed for the reception of long
waves, the wavelength of the reaction unit is reduced to
coincide with that of the incoming signal. At the same
time, the first potentiometer is adjusted to give a nega-
tive instead of a positive grid potential, as the first valve
is now operating as a high-frequency amplifier.

Valves of the D.E.3 type are used for the local oscil-
lator, V,, and the first detectdr, V., while D.E.3B. valves
with an amplification factor of 16 have been adopted for
the intermediate amplifiers V,, V,, and V.. A separate
potentiometer is provided to control the grid potential of
these valves. The second detector, Vi, is of the D.E.3
type, and the low-frequency amplifiers, V, and V,, are
low-impedance valves of the D.E.5 type.

Performance.

Since the amplification in the intermediate amplifier is
aperiodic, the selectivity of the receiver will depend upon
the performance of the anode reaction unit. If the selec-
tivity is not the maximum obtainable with superhetero-
dyne reception, the sacrifice is amply compensated for by
the increased general utility of the receiver.
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By means of a D.P.D,T. switch the superheterodyne circunit may
be modified tor direct H.F. amplification on long wavelengths,
The circuit is suitable for general loud-speaker reception with a

frame aerial,
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With Particular Reference to the Maintenance of Dry Batteries.
By C. H. STEPHENSON. '

~

T is no exaggeration to say that one of the most un-
I[ satisfactory components used in wireless reception
is the high-tension battery. The inadequacy of
ordinary H.T. batteries has been emphasised in recent
months, owing to the more extensive use of loud-speakers
and to the development of semi-power valves such as
the D.E.5, B.4, etc. The advances made in low filament
consumption valves are remarkable, and with prices fall-
ing it should not be long hefore the high-temperature
valve is obsolete.

This has a marked bearing on the H.T. question,
because, as the filament consumption of valves becomes
less, so is the cost of L.T. energy reduced, and the pro-
portion of the total operating costs represented by the
H.T. battery hecomes higher. The lower cost of semi-
power valves will materially increase their popularity,
with a resulting greater demand on the H.T. supply.

It is interesting, therefore, to examine the H.7T. ques-
tion and try to find the least expensive solution. The
majority of amateurs use dry batteries, and it is this
source of current with which the following notes deal.
There are various makes of H.T. accumulators on the
market, and, provided charging facilities are available,
they offer a satisfactory solution, except on the score of
initial cost. The writer does not consider the open-type
accumulator suitable on account of messiness, and the
sealed pattern is very expensive. As another alternative,
there is the H.T. motor generator (anode converter), but
here again expense is a serious item, and the L.T. con-
sumption - is large compared with that of dull emitter
valves.  Some amateurs are fortunate enough to have
D.C. mains available, but it is quite fair to assume that
the great majority rely on dry batteries.

Dry Cells as a Source of HT

The writer has had many years’ experience in the
manufacture of dry cells in very large quantities, and is
of the opinion that a fundamental error has heen made in
the form in which H.T. batteries are offered to the public.
During his connection with battery manufacture he con-
ducted numerous experiments to determine the factors
responsible for the premature failure of small cells, but
no satisfactory conclusions were arrived at, and, judging
by opinions expressed in the Press to-day, the question
still remains unsettled. For the present, therefore, one
must accept the unreliability of these small cells as in-
evitable. :

e

It is a mistake to connect a large number of cells per-
manently in series. The number varies from twenty-four
in the case of a 36-volt battery, to sixty-seven in a roo-volt
unit, and it is evident that the age-old aphorisin regard-
ing a chain has been ignored. If a single cell should
fail, the whole battery is ruined. It should be remem-
hered that if there are x cells in a battery, the ¢ risk of
loss 77 is proportional to x squared. Thus a z2-volt
hattery has twice as many cells as one of thirty-six volts;
and is approximately double the price of the latter. If
it is assumed, as may fairly be done, that the failure of
a single cell virtually ruins the whole battery, then the
““ risk of loss ”” is four times greater with the 72-volt unit
than with the smaller battery.

Effect of Short-circuiting Cells.

Tt is not unusual to see the advice given that, in the
event of a cell failing, it should be short-circuited. This
practice is fatal. Tt would be bad enough, were it pos-
sible, to short the one defective cell only, but, as tap-

. pings are generally made in steps of three volts, such a

course will actually short-circuit one good cell through
a defective one. The danger in short-circuiting cells is
that it almost invariably results in the zinc container
being eaten through, with the consequent discharge of
semi-liquid electrolyte into the main body of the hattery.
The electrolyte then creeps along between the cells and
provides a leakage path which leads to the rapid dis-
charge of the greater part of the whole battery. The
only safe thing to do is to disconnect the faulty cell or
cells, an operation which the most enthusiastic amateur
i1s likely to attempt once only, particularly if the battery
should be sealed with pitch.

It would seem that the only logical way to market an
H.T. battery is in units containing as few cells as pos-
sible.  Commercially, this resolves itself into the use of

three cell pocket lamp batteries, and, all things con-

sidered, this solution is one which the writer very strongly
advocates.  The risk of loss is then reduced to the cost
of replacing a 4}-volt Dattery, which is a very small
item. The higher the voltage used, the more favourably
does the assembly of pocket lamp batteries show up.
There are now cases available on the market for these
batteries, and whilst a multiplicitv of spring contacts is
not good, the writer has not had much trouble from this
source.
contact scheme should not be worked out.
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The High-Tension Problem.—
Tapping Points.

One small difficulty in making up an H.T. battery in
a home-made case is the provision of tapping points. It
is entirely unnecessary to tap a 54-volt bLattery, for ex-
ample, at 3-volt intervals. It suffices to make three taps
at 3-volt intervals, and then one at each g volts there-
after. This reduces the tappings from nineteen to nine.
The number could be still further reduced were it not
necessary to use a common negative lead when different
voltages are tapped off a single battery. The above
arrangement allows the detector anode voltage to be ad-
justed in steps of 3 volts, whilst the voltage on any other
valve need never be more than 43 volts higher or lower
than any desired value. This margin is not usually seri-
ous in the case of an H.F. or L.F. valve.

There seems to be an idea that these pocket lamp bat-
terics are not as good as the regular type of H.T. bat-
tery. The fact is that precisely the same cells are
almost universally used for hoth. Some slight modifica-
tions have been made in some cases, the intention heing
to improve the stocking qualities of the regular pattern.
It must be admitted, however, that these modifications
have not been attended with marked success. 1t may
be taken as a fact that the results obtained from an H.T.
battery made up of pocket lamp units will be quite equal
to those from a regular type H.T. battery. Another
important point is the question of freshness. Owing 10
the rapid deterioration of all these small cells in stock,
it is very desirable that the user receive them as fresh as
possible. The fact that pocket lamp batteries are in
regular demand for purposes other than wireless means
that the dealer is less likely to have old batteries on his
shelves.

Rate of Discharge.

No regard has as vet been paid to the question of the
current taken from an H.T. battery. It may safely be
stated that the H.T. Lattery is frequently overloaded in
the case of multi-valve sets. The evil is, however, in
the writer’s opinion, not quite so bad as is sometimes
made out. It is good practice to discharge an H.T.
battery at a greater rate than that at which it woull give
the maximum watt-hour output, on account of the deteri-
oration factor when the battery is idle. The object to
aim at is to get the maximum watt-hours per shiiling.

As a rough approximation, one can say that an H.T.
battery of the usual size will suffice to supply the current
for a 3-valve set using valves of the R or similar tvpe.
1f the last valve is a semi-power type, it will be better,
though not essential, to use a separate hattery to feed it.
It is, of course, always good practice to use a separate
H.T. battery for the L..¥. valve or valves, though this
is hardly necessary if only one L.I". valve of the R type
is used.

Importance of Grid Bias.

A very important matter is to see that the L.F. grids
are given the correct potential. It is well known that
lack of suitable grid bias is a frequent cause of distor-
tion and weak signals, but the enormous effect this bias
has on the H.T. consumption is probably not realised.
The following figures were obtained with a B.yg valve,
using an anode battery of 8 vols.

B8 .
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Anode Current--Milliamps.

Grid Bias— Volts.

+0.5 8.0
—25 6.5
—3.8 4.2
—438 3.2

The performance was quite satisfactory with the grid
at — 4.8 volts, the valve giving good loud-speaker out-
put, whilst the anode current was only half that with the
erid at —2.5 volts. The same point is of importance in
the case of H.F. valves where the grids are frequently
given a positive potential in order to produce damping.
Incidentally, this is very bad practice.

The conclusion arrived at so far is that for the ordinary
set a single battery, or at most two, built up of pocket
lamp refills is the best solution. What about the super
loud-speaker equipment ?

There are certain large H.T. batteries on the market
made up in so-volt and larger units, which are similar
to the ordinary H.T. units except that the individual cells
are larger. ‘The writer has used ‘this type and does not
like it on the grounds of expense. The batteries cost 248.
for about 54 volts, and whilst, on account of the cells
being larger, the likelihood of individual failure is re-
duced, the risk is ever present, and the scrapping of a
24s. article is a serious item. There do not appear to be
any reasonably cheap pocket lamp batteries of large size,
o that one is really driven to use the above type when
large anode currents are required.

It might Le suggested that one could connect two sets
of ordinary pocket lamp batteries in parallel, but this
course cannot be successfully adopted, as there is serious
visk of voltage differences which would lead to one of
the sets discharging through the other.

40-METRE TRANSMISSIONS FROM WNP.

ESPITE all rumours_to the contrary, the expedition

to the North Pole, undertaken by Commander

McMillan and the U.S. Navy, appears to be proceeding
““ according to plan.”’

Mr. E. F. McDonald, his second in command, sailed
from Boston on June 17 in the Peary to join the flag-
ship Bowdoin at Wiscasset, Maine, taking with him three
Navy acroplanes for the proposed flight from Etah,
Greenland, which is about eleven degrees from the North
Pole, together with twenty receivers, which are to be
given to the missionaries at the various points where the
vessel touches. Mr. J. I.. Reinartz is in charge of the
wireless station WNP on hoard the Boddoin, and has
arranged with the American Radio Relay League to record
and check his transmissions.

As soon as the observation work of the expedition gets
under way. the despatches of (ommr. McMillan to the
National Geographic Society will be sent regularly to
certain stations owned by members of the A.R.R.L.

Transmission from the Bowdoin (WNP) is now being
made on about 4o metres, but it is understood that Mr.
Reinartz intends to reduce this gradually until he finds
the wavelength that gives the greatest satisfaction in the
continual daylight which the expedition will soon
encounter.

20
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A Section Devoted to New Ideas and Practical Devices.

ADJUSTABLE COMPONENTS
TEMPLATE.

It is rarcly possible to mark out the
whole of an instrument panel
geometrically  with  the rule and
square, as the spacing of the securing
holes 6n many components, such as
square law condensers, are not sym-
metrically arranged, and in the
absence of a template, a series of pre-

Adjustable tempiate for transferring com—

ponent dimensions to the instrument

panel.

cise measurements must be made if
the holes are to register accurately.
Even when the securing holes are
symmetrical, it is not unusual to find
that through errors in assembling, the
spacing is not what the (esigner
originally intended it to be ; the angle
brackets on intervalve transformers
may be taken as a typical example.
Similarly, it is not advisable to place
too much reliance on printed paper
templates, which are frequently found
to be inaccurate through shrinkage of
the paper after printing.

The solution which first presents
itself is to place the components in
position on the panel, and to mark
the positions of the holes with a
scriber.  ‘This cannot always be done
conveniently, as the scriber must be
held vertically if the markings are to
coincide with the holes. The writer
has found the adjustable template
Hlustrated of great value in trans-
ferring the relative positions of secur-
ing holes to the panel.

7

‘Two slotted arms are clamped to-
gether with a screw at C in such a way
that the point of intersection of the
arms, and also the angle bLetween
them, may be varied. FEach arm
carries one or more hardencd steel
centres which are attached to clamp-
ing screws, and may be moved to any
required position. The centres B on
the upper arm are made longer than
those A on the lower arm to bring the
points into one and the same plane.
If desired, a special template, D,
for valve sockets, may be constructed
for use in conjunction with the
adjustable arms. ‘

In using the template all screws
are slackened and the centres adjusted
until they (it into the holes in the
components.  The conical form of
the centre will ensure that punch
marks occupy the centres of the secur-
ing holes.—R. . W,

0000

VERNIER CONDENSER ADJUSTMENT.

The diagram shows a vernier ad-
justment which is capable of giving a
very minute control over the move-
ment of a variable condenser, A
short length of 4BA screwed rod is
litted into the top of the condenser
dial for the purpose of clamping the
adjusting arm. To the end of this
arm is fitted a small termiral, which

Critical control attachment.

has been tapped out to take a 4BA
screw. The terminal 1s ftted to the
arm with a spring washer, and is
capable of rotation. A length of

www americanradiohistorv com

4BA screwed rod passes through this
termmal and is mounted in a bearing
bracket secured to the side of the
cabinet. For norinal adjustments of
the condenser the clamping screw on
the top of the dial is released.—
W.R.D. F.
o000
SERIES-PARALLEL SWITCH.

When a single tuning condenser is
used, both for series and parallel
tuning of an aerial circuit, a gap
occurs in the wavelength band when

Single lever series—parallel switch.

the condenser is changed from the
series to the parallel position. It was
with the object of making the two
wavelength ranges overlap that this
series-parallel switch was constructed.
When the switch is moved into the
parallel position, a small section of
the aerial coil is short-circuited. The
number of turns in this short-circuited
section must bg found by experiment.
If the tuning condenser has a capacity
of 0.00075 m{d. and if there are 6o
turns in the aerial coil, approximately
20 turns must be short-circuited. It
will be noticed that the action of the
switch depends upon the one pair of
clip contacts touching when the switch
tongue is withdrawn. These contacts
should, therefore, L,e constructed from
good spring material, in order that
they will not be forced apart in use.
The other pair of contacts are
arranged to remain apart .when the
switch is opened on that side.—
R. T. B.
B g9


www.americanradiohistory.com

74

CONDENSER SCALE.

A circular xylonite condenser scale
is very useful for logging the posi-
tion of broadcasting and amateur
transmitting stations which it may be
required to receive at some future
date.

On the upper half of the dial, a

By means of double
pointers tuning
‘adjustments can be
indicated on the

lastrument dials. B

180% s
graved, or alternatively a prepared
scale may be stuck on to the xylonite

scale of permanently en-

disc with amy!l acetate. The con-
denser knob is fitted with two
pointers, arranged on a diameter

passing through the centre of the
knob. Having tuned in the station, a
pencil mark is made opposite the
lower pointer, and identified with the
call sign of the station. By these
means, the necessity is obviated of
keeping a written list of condenser
settings, which may be inadvertently
lost.—L. T.
0000

RIGHT-ANGLE WIRING JOINT.

In wiring a receiver it often hap-
pens that right-angle joints have to

The use of a tag
for making a <+ T "
joint in instrument
wiring.

be made in inaccessible places where
it is extremely difficult to hold the
wires together.

A spade connector of the type cut
from sheet metal is pressed over and

B IO

Wireless
World

soldered to the vertical wire in the
usual wav. The two sides of the
blade are then turned over at the ends
with a pair of round-nosed pliers and
hooked over the horizontal wire.
Both hands are thereby left free to
manipulate the final soldering of the
joint.—H. H.
0000

REPLACING A BROKEN HALYARD.

1f the aerial mast is fitted with an
endless cord or wire running over
pulleys at the top and bottom of the
mast, the replacement of a broken
halyard will be quite a simple matter.
The new halvarid is attached to the
endless cord and carried over the top
pulley, after which the halyard may
be detached from the endless cord
and secured to the aerial.

The top pulley should be chosen
with a V-shaped groove so that the
endless wire may rest in the hottom

An endless cord, in

addition to the

aerlal halyard, is

useful for replacing
a broken rope.

of the groove in the space below the
comparatively thick halyard.  The
bottom pulley should be attached to
a coil spring of suitable strength
The pull of the spring should be suffi-
cient to keep the endless wire from
twisting, but should not be so great
as to cause undue friction in the top
puljev.—TJ. F.

L3

VALVES FOR IDEAS.
Readers are invited to submit brief
delails, with rough skelches, where neces-
sary, of devices of experimental inferest
for inclusion in this section.* A re-
ceiving valve will be despaiched to every
reader whose idea is accepted for

publication.

Letters skoulid be addressed to the Editor, * 1Wire-
less World and Radio Review,” 139, Flcet Streel,
London, E.C.4, and marked ** Ideas.”

www americanradiohistorv com
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TELEPHONE CONNECTIONS.

When several pairs of telephone
leads are to be secured in a single
pair of terminals, much annoyance is
caused by connections falling oft
while fresh phones are being con-
nected.  Specially shaped wire tags
were found very useful for connect-
ing telephones to the type of W.D.
terminals in which the top screw

Looped wire for
multiple terminal
connections.

The

removed.
wire is shaped so that the diameter
of the large loop is slightly larger

cannot be entirely

than the diameter of the terminal.
The small loop just slips over the
terminal thread. 1t will be found
that with this method of connection
several pairs of phones may be fitted
successively to the terminal without
confusion.—R¢ E. S.

0000

TWIN WIRE SPREADER.

A light and effective aerial spreader
may be constructed from hamboo rod,
which is obtainable from any hard-
ware stores. The rod, having been
cut to the required length, is plugged
with wood at each end and fitted with
pairs of porcelain reel insulators.
The outer insulators may be used for
the supporting ropes, and the inner
pair for the aerial wires themselves.
If the aerial I te De used for trans-

A plugged bamboo rod makes a light
aerial spreader.

mission, it may be advisable to fit
additional ‘“egg’’ or ¢ shell "’ insu-
lators for the aerial wires, as a part
of the surface of the inside insulators
is occupied by the ends of the bamboo
rod. Cords may be attached to the
screws in the end of the rod for the
purpose of steadying the aerial
during a gale.—V. I. N. W.

19
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THE WIRELESS WORI.D

ADVERTISEMENTS. 7§

A.J.S. PATENT - VARIABLE
LOW LOSS CONDENSERS

Lxtremely low minimum capacity, 6 micro-microfarads, as
compared with the usual 20 or 30. Special shape of vanes
gives greater movement.of dial from o-30 degrees, making
tuning easier -on lower wavelengths. Absolute silence on
100 metres or below, owing to no rubbing contact. Large
and rigid bearings practically everlasting. Iibonite, not
moulded or metal, end pieces, giving low loss and perfect
insulation. Special friction washer to stop slipping.

‘o005 Mfd. Capacity

‘0002 Mfd. Capacity 10p 12/6
. 16 oo1 7 17

2003 o »

AJ.S. PATENT REJECTOR
CIRCUIT

The A.].S. Patent Rejector Circuit has been designed for
use in conjunction with any Wireless Receiver when
situated within comparatively close range of a Broadcasting
Station. The method of connecting and operating the
Rejector Circuit is extremely simple, and its use enables
the nearby station, however close, to be cut out and any
other station tuned in at will. Price complete £2/5/0

EXPORT REPRESENTATIVES :

EUROPE: G. A, Strasser, 12,
BIRMINGHAM, ENGLAND.
AUSTRALIA : R. V. Bristol & Co. Pty. L.td., Danks
Buildings, o1, Bourke Street, MELBOURNE; also
at SYDNEY .

NEW ZEALAND: R. V. Bristol & Co. Pty. Ltd.,
95, Courtenay Place, WELLINGTON.

NDIA: W, & A. Bates (India) Ltd., Mercantile

Navigation Street,

Buildings, CALCUTTA; also at BOMBAY and
RANGOON.

SIAM, F.M.S. & Straits Setflements: G. W. H.
Vint, c¢/o G.P.O., SINGAPORE.

SOUTH AFRICA : E. G, McCulloch, Post Office
Box 1469, CAPE TOWN.

Telephone: 1550.
Telegrams : Reception,

‘THE HALL MARK OF RADIO PERFECTION’

Not only for Receivers, but for
Loud Speakers and Component
parts, A.J.S. are recognised as
the foremost manufacturers—
the inevitable outcome of
extensive research, wide
experience and thorough
British workmanship.

AJ.S. “UNITOP”” CABINET
RECEIVER

A handsome and portable cabinet containing A.J.S. 4-valve
Receiver and representing the maximum of compact
efficiency. Finest British workmanship and thorough finish
throughout. Cabinets are obtainable in light, medium,
or dark Oak, or in Mahogany. Standard accessories
consist of : 1 pair Headphones, 4 specially designed Mullard
Valves, L.T. Accumulator and special double-capacity H.T.
Battery, Insulators, Aerial Wire and Lead-in Tube. ~ Com-
plete, ready for instant use, £30 18 0. (Without

accessories, £24 10 0.)
A.J.S LOUD SPEAKER

Accurate proportions and non-resonant horn ensuring true
reproduction with complete absence of distortion. Price,
with Metal Horn and Electro-plated fittings, either standard
mat finish or beautifully painted and grained to match any
shade of furniture, £4 15 0. With Oak or Mahogany
Horn and Electro-plated fittings, as illustrated, £5 10 0,

A. J. STEVENS & CO. (1914), Ltd.
Branch, Wolverhampton,

Wireless

Wireless Call Stgn: 5 R 1.

Wolverhampton.

i

For those who
desire fuller ac-
quaintance with

the finest Wireless

Receivers, Loud
Speakers, and
Component Parts
made, the

“AF.S8S.” Ilus-
trated Catalogue
1§ now ready,
contaiming latest
partxculars  of
the complete
“A.7.8.” range,
including 2, 3,
and 4 valve Desk
Type Receivers,
4-valve Pedestal
Cabinet Receiver,
Variable  Low
Loss Condensers,
etc. Copies sent
free on request.

MAKERS OF RECEIVERS AND ACCESSORIES

1x In answering this aduertiscment it is desivable to wmention ™ The Wireless Werld.” BII
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ADVERTISEMENTS.

THE WIRELESS WORLD

JuLy 15TH, 1925,

the ubiquitous demon—

has found in the home of the Radio enthu-
siast a happy hunting ground. Risk is ever
present ; damage to property and injury to
persons has been caused by the collapse of
masts and aerials, while valuable instruments
are not infrequently destroyed by lightning
or fire. The wise man’s safeguard against
financial loss as a result of accidents is an
adequate system of—

WIRELESS INSURANCE

The C.I.S.is prepared to issue Policies to owners
of Wireless Receiving Sets (in private dwelling
houses) indemnifying them against any one or
more of the following risks.

Public Claims for injury to the person or

Liability, damage to the property of third parties

fabichs resulting from the breakdown of the
mstallation. Limit of Indemnity, £500.

Annual Prenmiunt, B/=

Damage to Damage caused by the breakage or

Premises,  collapse of the installation to the

Tablc 2. structure of buildings, whether the

owner is landlord or is liable as tenant.
Limit of Indeimnity, £500. Annual Premiwit, B/=

Loss of or damage to the whole
apparatus (indoors or out) including
loss by fire, lightning, storm, tempest,
malicious damage, burglary, house-
breaking, larceny or theft.

Annual Premivn, 3=

Damasge to
Apparatus,
Tuble 3.

Any two or more Tables will be covered for an
annual premium of 7/6. The above rates apply
only to sets not exceeding /50 in value. Trans-
mitting sets are not insured.

Our Prospectus W .26, which gives full dctails of rates and cover,
will be forwarded free.

CO-OPERATIVE

INSURANCE SOCIETY LIMITED

Establisked 1867

109 CORPORATION STREET
MANCHESTER

<~ ASSETS EXCEED £3.750,000<

Chief Office:

C

h % 3

osmos Components

for Efficient Radio Sels.

:r,eqs

;46
)

”
,,05"‘2_? »

HE use of these C‘omponents
ensures satlsfactory results
from your set ..

They are made by the firm who
have done so much to make the
reception of Wireless both good
and cheap ..

Let all the components in you

set be—*COSMOS.” .
Obtainable from most Wireless Dealers.

METRO-VICK SUPPLIES L.
(Proprietors Metropolitan-Vickers Elec. Co. Ltd.)
4, Central Buildings, Westminster, S.W.1.

. Rl R
Insist on *“ Cosmos ™ Components 3

In answeriu,gi'/zé.s(’ advertisements it is desirable to mention *“ The Wireless World.” 23
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MAKING GRID LEAKS.

Special Processes in Grid Leak Manufacture.

HERE is always a feeling of uncertainty about

grid leaks for radio circuits because there is no

easy way for the user to tell whether the resistances
are accurate or not, since the grid leak does not cause any
effect that can -be readlly recognised, as is the case with
a switeh or rheostat or amplifying transformer. Never-
theless, the grid leak is an important device and, for work
with circuits that are inclined to be unstable, absolute
dccuracy is necessary.

The Daven Radio Company, the largest of the Ameri-
can grid leak manufacturers, have developed a number of
interesting devicés which they employ to control the
accuracy of their product. by which they claim to main-
tain an accuracy of plus or minus 5 per cent. With their
pernyission. the accompanying photographs and informa-
tion are published. '

Construction of the Grid Leaks.

The grid leaks described are of a conventional t;rpc,
consisting of an element of ink-coated paper, centred
within a glass tube. At each end is a ferrule which, with
a small cork inside, seals the tube and serves as a ter-
minal. This gives a compact unit which is air-tight, so
that no atmospheric changes affect the paper element after
the tube is sealed with the end caps. The high quality
of the finished product, which to all outward appearances
is very simple, is only obtained by carefully planning
cach assembly operation so that the. work follows right
through the line, careful attention being paid to all the
little kinks and tricks peculiar to the work..

To insure uniformity, paper of one stock is hought in
large enough quantities to make millions of elements.
A hen received at the factory it goes through a special
ageln" process and is then coated mth a resistance material
held in a binder. Experience with various forms of
power and hand-operated paper cutters has shown that
the ordinary photographer’s paper trimmer is the most

Fig. 1.—Fixing metal clips to the ends of the prepared paper.
12

‘sealed air-tight.

If the resistance value is not

Fig. 2.—Testing the elements.
correct, the amount of ink on the paper is adjusted.

atisfactory device for cutting up the paper into the little
47 x {8in. strips required.

The glass tubes, corks, and mcke]ed brass end caps
are bought from outsule manufacturers. It is interest-
ing to note here that a tolerance of only o.004 to c.cosin.
is allowed on the outside diameter of the glass, and a
tolerance of o.o03oin. on the length. Also the glass is
of special chemical composition, since it is essential that
it should have practically infinite resistance. The stock
of tubes, corks, caps, and elements is at all times kept in
an electrically-heated oven at a temperature of 115 deg.
Fahrenheit. This prevents any absorption of moisture’
The subsequent assembling operations are so timed that
not more than five minutes elapses between the time the
stock is taken from the oven and the time the tubes are
-

-In the first operation the connecting leads or clips are
attached to the paper elements in hand presses. These
elements with the clips are then placed in the heated
stock oven. In the next operation the resistance of the
elements is measured and brought to the correct value.
This is done in an ingenious way. Two supports are
arranged on the table in the form of blocks, which receive
the clips of the elements. The two terminals of the
measuring instrument are arranged on a bar so that by
means a foot-operated lever they may be brought down
tight on the clips and the meter read. If the resistance
value is not correct, ink is either added or removed from
the strip by means of a brush.

Mounting and Capping the Units.

As the work progresses along the table one operatot
threads a small cork over each clip, the next puts this
unit in a glass tube, and the ends of the clips are
crimped slightly. A special machine was devised
for this work to prevent the element from buckling up
inside the tube when the corks are pushed in tight.
When the lever is first pushed down, two jaws come
down and pinch the clips, holding them fast. A
further movement of the lever pushes two plungers hori-
zontally against the corks, driving them home into the

B I3
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tube. This machine is shown in Fig. 3. The elements
are then centred in the tube, and proceed to the solder-
ing table. An automatic capping machine, shown in
Fig. 4, is employed. This requires four operators, two
for inserting caps and two for inserting glass, cork, and
resistance units. This machine caps many thousand units
per day.

The capper has thirty-two tube-holding arms arranged
radially on a ‘turntable driven by an electric motor. One
operator puts a cap in the lower holder of each arm as
the table turns. The cap runs over a gas flame for a
distance of about 12in. as the arm travels around. When
it reaches a certain predetermined point a drop of molten
solder is dropped into it from a spout leading from a
solder pot. By means of a valve gear operated by the
turntable a slide valve in the Lottom of the pot 1s opened
and closed at the proper time to deliver the drops of
solder. The cap continues on ifs way, still over the gas
flame, untii it gets to a place where it is carried over a
flat supporting ring. At this point the next operator
inserts the glass tube and presses it on firmly, the pressure
being taken up by the ring underneath. 'This unit con-
tinues over to an automatic counting device, and is then
released from the arm by a tripper and falls into a box,
the solder having hardened by this time. It then goes
over to the other side of the machine, where the process
is repeated and the other cap put on. The glass tubes
and caps are of such size that a clearance space exists

JULY 15th, 1925.

Fig. 3.—The ends of the elements pass through corks which are
pressed into the ends of a glass tube

between them to allow the excess solder to run out during
the capping operation. This thin wall of solder between
the glass tube and metal cap also serves as a cement, so
that it is impossible to pull the metal caps oft from the
tubes.  The difference in the coetficient of expansion of
the glass tube and brass cap also serves to aid this
action.

The Final Inspection.

The resistors are then inspected and any excess solder
is trimmed off around the glass. An mspection is also
made to insure that the paper element 1s properly centred
in the glass tube and that the caps are on straight. A
final resistance measurement 1s made and the resistors
sorted according to their values.

When the final test has heen completed, paper labels
having the resistance values marked on them are pasted
on the glass tubes and the finished products packed for
shipment.

In measuring the resistances a detinite and constant
voltage is applied to the resistor and the current flowing
through it is measured by a sensitive microammeter cali-
brated to read directly in megohms. These meters are
calibrated daily by comparison with a standard. The
meter used for the first measurement when the brushing
operation is performed is checked every ten minutes by
making up-twenty complete resistors of different sizes and
measuring their values with the final test meter. In this
way a check is obtained on the meter, and the factory
superintendent also knows exactly what is being turned
out so that any troubtes become apparent at once.

RADIO is esteemed the best link
between the towns and the
viljages in Russia’s I'ar East, where
it is espoused by the TProletradio
Association, which urges that the
radio telephone stalion to Le equipped in Vladivostok for
the eighth anniversary of the October Revolution will
have failed in its purpose of elevating the level of refine-
ment in the community, amongst the peasants, if re-
ceivers are not provided in the villages. On the occa-
sion of the anniversarv named, the Proletradic proposes
to install telephones in twenty country centres, and loud-

B I4

WIRELESS IN EAST
RUSSIA.

speakers in thirteen chief towns and
club houses. The peculiar topo-
graphical conditions of the Primorsk
area constrains the Proletradio to pay
particular attention to the choice of
apparatus in order to ensure good audibility for speeches,
music and songs. It is seeking permission to import
British apparatus as the most reliable, and more suitable
than any other to local conditions. Various official
authorities, says a Moscow journal, are encouraging the
Proletradio with financial assistance to carry out its
interesting project.

24
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Events of the Week in Brief Re\‘/ie\xz.

FROM CZECHO-SLOVAKIA TO
MASSACHUSETTS.

Mr. J. Borden (1CMX), of Fall River,
Mass., last month got into communica-
tion with OK1 in Prague. The Czecho-
Slovakian station, working on 42 metres,
sent the greetings of the Radio Club to
the American Radio Relay League and its
president, Mr. Hiram Percy Maxim.

0000
NEW TRANSATLANTIC STATION IN
SWEDEN.

The transatlantic station at Grime-
ton, near Varberg, in Sweden, was opened
on July 2nd by H.M. the King of
Sweden, who addressed a radiogram to
President Coolidge, which met with a
cordial reply.

o0o0ooo0
R.S.G.B. TO VISIT ONGAR STATION.

As mentioned in our last issue, mem-
bers of the Radio Society of Great
Britain will, through the courtesy of the
Marconi Company, have an opportunity
of inspecting the wireless station at
Ongar on July 17th, when an expedition
by motor coaches starting from Kings-
way has been arrapged.

0000
SWEDEN'S NEW BROADCASTING
STATION

A new station has been opened in Karls:
borg, which will broadcast on a wave-
length of 1,350 metres. It is intended
that this shall be a high-power station
with an aerial output of 25 kw.

0C00
WIRELESS TELEGRAPHY ACT.

The Select Commitiee on the Expiring
Laws Continuance Aet recommends that
the Wircless Telegraphy Act, 1904, should
be continued unless superseded by other
legislation during this session.

[eleRoNe]
PROPOSED ARCTIC EXPEDITION BY
GERMAN AIRSHIP.

Subject to permission from the Am-
bassador’s Conference, .a new (erman
airship will attempt to reach the North
Pole in 1927. It is expected that scien-
tists from Norway, England, and America
will also take part in the expedition. A
powerful wireless installation will enable
the airship to keep in constant touch with
the rest of the world during its flight,

0000

THE * SUPER-HET ™ EXPLAINED.

In the course of the weekly talk of the
R.S5.G.B. broadcast from 2LO on the 6th
inst., Capt. L. F. Plugge described the
supersonic heterodyne receiver as * a baby

2

.
broadcasting station of your own’ on
which “ you listen to vour own broad-
casting station, as it were, causing the
distant station to wmodulate your own
transmission.”
acoo
RADIO JARGON.

A French contemporary makes a laud-
able attempt to explain eome of the
abbreviations with which aspiring ama-
teurs in this country and the United
States often disfigure their QSL cards.
This iakes the form of three coluinns,
headed respectively  “ Abréviation,”’
“ Traduction Anglaise,” and T radue-
flon Francaise,” from which we select
the following examples:—Q.)M., Old

Man, Monsienr (mon cicur); O.W.,
Old  Woman, Madame: H.1., Radio
laugh, Rire.

coco

WIRELESS IN BELGIUM.

The Secretary of the Réseau Belge
points out an error in the short article
on ‘‘Broadeasting in Belgium*’ appear-
ing in our issue of June 17th, and states

that ““Radio Club Belge should read
" Résean Belge,”” an association of Bel-
gian amatenrs working on short waves,
with Mr. Deloor as genera! manager and
Mr. Haumont as trafic manager. He
also kindly undertakes to forward QSL
cards for Belgian amateurs addressed
to him at 11, Rue du Congres, Brussels.
cooo \
BELGIAN AMATEURS WORK WITH
BRAZIL.

The first two-way communication be-
tween amateurs in Belgium and Brazil
was accomplished on June 17th, when
1HB (Belgium), working on 35 metres,
got into touch with K2 (Brazil), working
on 32 metres. Communication was main-

.tained for an hour, and cordial greet-

ings exchanged. TLater in the month

1AF (Belgium) also succeeded in work-

ing with the same Brazilian station.
0000

S.B. ON FOUR DIFFERENT WAVE-"
LENGTHS.

The General Electric Co. of Schenec-
tady, New York, is now transmitting

AUSTRALIAN 2CM. An interesting photograph, which has just reached this country,

showing Mr. C. D. Maclurcan, of short-wave fame, operating his transmitter. Mr.

Maclurcan established two-way communication in daylight with Mr. E. J, Simmonds
(G20D) on a wavelength of 20 metres.

wwan americanradinhictory. caom
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the evening programme on four differ-
ent wavelengths, viz., WGY oir 380
metres, 2XAF on 38 metres, 2XK on 109
metres, and 2XAH on 1,660 metres. Lis-
teners are asked to report on the com-
parative quality, fading and strength of
signals on the different wavelengths.

vLuvoo

ADDRESSES OF AMATEURS WANTED.
We have received communications for
forwarding to the owners of 5DH and
6RM, whose present addresses: we have
been unable to trace, and will be greatly
obliged it the owners will write to us.
0000
SURREY STATION {IEARD IN INDIA,
2DX, owned by Mr. W. K. Alford, of
Camberley, Surrey, was heard at Sialkot
in the Punjab on June 7th, while trans-
mitting with an inside aerial consisting
of 10ft. of copper tape stretched across
the ceiling of the room and using a
counterpoise of insulated wire running
across the floor. The wavelength was
42 metres, and the indicafed aerial cur-
rent 1.7 amperes.
0000

AN INSPIRATIONAL STUDIO.

The divergence in broadcasting prac-
tice in the United States as compared
with that of this country is strongly ex-
emplifiel in the design of the new
Zenith Broadeasting Studio in Chicago.
In place of coucentrating on the acoustic
properties, the surroundings and fittings
are designed to excite the artistic emo-
tions of the performers. Grilled openings
and gateways look out into a scenic
garden. A fountain plays in the centre
surrounded by ornamental stone seats.
To encourage still further the artistic
temperament, an electrician, cavefully
concealed, conlrols the lighting, produe-
ing the effecls of sunrise, sunset and
moonlight to accord with the nature of
the music or recitations transmitted.
We presume that bizarre and pantomime
effects are also employved to infuse the
necessary gusto into comic turns.

0oo0o0

LIFEBOATS AND WIRELESS,

The new Board of Trade regulations
under the Life Saving Appliance Rules
of 1924, make it compulsory for foreign-
going vessels carrying more than ten life-
hoats to have one equipped for wireless
telegraphy. If the number of lifeboats
exceeds fifteen, the one so equipped must
le a motor becat. and if the number ex-
ceeds twenty there must be two such
molor boats.

0000
j=kw LIFEBOAT SET.

To comply with the aliove regulation,
the Marconi Co. has designed a compact
set with a quenched spark transmitter
driven by a small petrol plant which can
also, if reauived, supply power for a
small searchlight. "

YACHT RACE REPORTED BY
AMATEURS.

The progress of the vacht race from
San Francisco to Tahiti was followed by
amateur stations in California. Mr. F. J.
Quement (6NX), of San José, maintained

B 16

JULY 15th, 1925,

A TEMPERAMENTAL. STUDIO.

The latest practice in the art of broadcasting, as

carried out in America, aims at creating a studio **atmosphere '’ to ccincide with the
emotions of the ariist. The above drawing depicts the new Zenith studio in Chicago.

nightly communication with the yacht
* Idalia,” which was transmitting or %)
metres and using 200 watts, and another

station  received messages trom  the
Eloise,”” using only 50 watts.
0000

INTERNATIONAL PREFIXES.

The vexed quesi‘on of rerularising the
International Prefixes, which was dis-
cussed at the International Congre.s of
Wireless Amateurs last April, still re-
mams unsettied. The sub-committee
recommended the following allotment of
letters :—

A—Australia,
B-Belgium.

O—South Africa.
P—Portugal.

C and D—Canada and Q—Cuba,
Newionudland R—Russia.
E—Spain. S8—8candinavia.
F—France. T—Toland.
G—Great Britain. U~U.5.A.

H-—Switzerland. W-—Tungary.

I—Ttaly, X—Mobile and Ship
J—Japan. stations.
K- Germany, Y—Tndia.
L—Luxembourg. Z--New Zealand,
N—Holland,

For Central and South America the

committee proposed the letter A, followed
by the initial letter of the country, thus :
Argentine, AA: Panama, AP.
1t is hoped that this or some similar
method will soon be universally adopted.
cooo

BROADCAST WAVELENGTHS.
The Technical Cominittee of the Inter-

national Union of Radiotelephony states
that nearly ninety European broadcasting

YOUR CALL SIGN?

For the benefit of others as well as them-
selves, amateur, transmitters, both in
Britain and in other countries of the world,
are earnestly requested fo co-operale in the
preparation of reliable information re-
garding call-signs, efc., by forwarding
full particulars of their stations to
the Editor of ‘“The Wireless World,”
139-140, Fleet Slreet, London, E.C 4.

www americanradiohistorv com

stations are now werking on wavelengths
between 200 and 600 metres, and that
forty move are projected. A new plan
of wavelengths has been prepared, and a
considerable change may be expected in
September, when experiments will be
made to determine the practicability of

this scheme.
0000

PROGRESS AT DORCHESTER.

Mr. E. W. Mathias, the Marconi engi
neer in charge of the construction of the
new beam wireless station at Dorchester
for communication ** Via Marconi’ with
North and South America, in the course
of an address before the Dorchester
Rotary Club on July 7th, said that there
were at present five masts at Dorchester
in a straight line at right angles to the
direction in which communication was to
be established, namely, New York. The
masts were 277{t. high, each having a
cross arm at the top measuring 90ft. from
end to end. The weight of the masts was
approximately 45 tons each, including
the cross arm, the stays being half a ton
each, and 180 cubic yards of concrete
were used for each of the masts. A
further line of masts would probably be
erected in the near future at the Dor-
chester Station on the south of the Brid-
port Road in order to establish a further
service with South America.

0000

WGY SHORT WAVE HEARD AT
CHELMSFORD.

A correspondent  from Chelmsford
reports having plainly heard WGY, the
General Electric Company’s station at
Schenectady, New York, early on the
morning of Sunday, July 5th, trans-
mitting on 40 metres. Speeches by the
Secretary for State, General Pershing,
and others were being relaved from 28
stations throughout America, and our
correspondent conld hear the various
speakers called up and their conversation
before being announced.

14
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Lewisham and Bellingham Radio Society.

At the meeting held on June 23rd an
attractive programme was arranged for
the remainder of the summer session.
Exhibitions and short non-technical lec-
tures will be given on the first and third
meetings of the month; other meetings
will be informal and for instruction in
Morse. Forthcomingevents :—August 4th,
deinonstration of coils, eoil-winding, and
variometer constrirction. On August 18th
an interesting competition will be held
for “crystal sets working loud-speakers.”

Meetings are held on Tuesdays at
8.15 pm., at headquarters, 136, Bromley
Road, S.E.6. Hon. Sec., Mr. C. E.
Tynam, 62, Ringstead Road, Catford,
S.E.6.

o000

Stockport Wireless Society.

The annual picnic of the Society on
Sunday, June 2lst.. proved most enjoy-
able. After lunch at Bakewell the party
drove to Rowsley and Chatsworth Park,
where a portable set was put into opera-
tion and the inaugural ceremony of the
presentation of the Mauchester and Sal-
ford lifeboat heard on the loud-speaker,

Hon. Sec., Mr. L. A. Gill.

Wireles
World

NEWS FROM
THE CLUBS.

Secretaries of Local Clubs are invited to send in for publicalion c¢lub news of general interest.

Worthing Wirefess Society.

The first meeting of this Society was
held at Grice's Restaurant on Tuesday,
June 16th, when the officers and com-
mittee were elected. Mr. H. Heatly was
elected Chairman, Mr. H. P. Trounce
Hon. Treasurer, Mr. H. N. R. Moore
Hon. Secretary, and Mr. E. H. Paulton
Asst. Secretary, with Messrs. J. H. Pratt,
R. N. Oates, A. E. Coleman, R. Paine,
E. Bunell, R. Woods, and H. F. Cocking
as members of the committee.

The headquarters of the Society will be
at Grice’s Restaurant.

A technical committee was formed to
advise and help members in the manage-
ment of their sets, and the rules of the
Society weve discussed and adopted.

Hon. Sec., Mr. H. N. R. Moore, 18,
Cortis Avenue, Broadwater, Worthing.

oooco

Golder’s Green and Hendon Radio Society.
The summer programme of the Society
as at present arranged is :—Field day,
July 19th; informal meetings, July 15th,
August 5th and 19th, Sept. 2nd and 16th.
Hon. Sec., W. J. T. Crewe, 111, Princes
Park Avenue, N.W.11.

3 e
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A NORTHERN AMATEUR’S EQUIPMENT. An imposing array of receiving apparatus
owned by Mr. D, G. Bird, of South Shields.
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North Middlesex Wireless Club.

The club’s meeting at Shaftesbury Hall
on June 24th was devoted to the solution
of difliculties met with by the members
in their experimenting.

No final decision was arrived at as to
whether it was preferable to join the ends
of a twin wire aerial usually left open,
although some state a distinet increase in
signal strength is gained thereby.

It was suggested that in order ‘o obtain
smooth control of reaction so necessary
for long-distance and weak stations the
reaction coil should be tuned and fhe
voltage on the filament and plate of the
detector valve very carefully adjusted.

When working a reflex set, so popular
nowadays, it was clearly shown that to
get best vesults a plate voltage f at least
100 volts was mnecessary to prevent the
valve from rectifying.

Hon. Sec., Mr. H. A. Green.

oooo

Ipswich and District Radio Society.

The spring session of the Ipswich and
District Radio Society was brought to a
close on Monday, June 22nd, when a good
muster of members assembled at head-
quarters, 55, Fonnereau Road, Ipswich,
for the final Jecture.

Mr. A. E. Mould was the speaker, and
entertained his audience with an interest-
ing address on two-valve reflex cireuits,
at the same time substantiating his
opinions with very plausible loud-speaker
results. Mr. R. Stanley Lewis followed
with a further demonstration with a
receiver, embodying dual magnifieation
principles, and here again results were
good.

Following the discussion, it was decided
that the club should be closed down for
the summer months, opening again in
September, when the monthly meetings
will be continned.

The Hon. Secretary (Mr. H. E. Bar-
brook) announced that provided the neces-
sary permission from the Air Ministry
was forthcoming, it was hoped to arrange
visits to Pulham Air Station and Chelms-
ford at an early date.

0000
Bristol and District Radio Society.

The general meeting of the Society was
held at the Club Room on Friday, July
10th, when the reports on short warve
receplion sent in by members were read
and discussed.

The subject for research during July
and August is “ Oscillating Crystals for
Transmission and Reception.”

Hon. Sec. (Transmitters’ Section), Mu.
A. N. Porter, 17, St. John’s Road,
Clifton..
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A Review of the Latest Products of the Manufacturers.

G.E.C. SUPER CAPACITY BATTERIES.

The satisfactory operation of multi-
valve receivers depends to a considerable
extent upon the efficiency and capacity of
the high-tension batteries, particularly
when power valves are used for loud-
speaker reproduction. The small type of

H.T. battery has its limitations, and is
quite unsuitable for operating under the
above conditions.

The General Electric Co., Ltd., have
recently introduced a new ramge of Geco-
‘phone Super Capacity H.T. batteries
composed of large cell units snitable for
giving discharge currents up to 50 ma.
and capable of delivering 5 ma. for a
period of 800 hours. )

The new battéries are standardised in
three sizes, viz., 18, 36, and 72 volts, with
suitable tappings. The price is moderate
in view of the large capacity. The blat-
tery is recommended for the operation of
multi-valve receiving sets where it is not
convenient to use accumulator high ten-
sion hatteries.

0000

MODIFICATIONS TO GAMBRELL
TUNING COILS.

Modifications have been made in the
inductance values of several of the tuning
coils manufactured by Messrs. Gambrell
Bros. The series formerly bore identifi-
cation letters from A to J, with two
special coils a and «/2 for short-wave

B I8

work. Two additional coils have now
been introduced in the series marked B,
and E,, while the inductance values of
the remaining coils have been slightly
nodified. The new coils bear the mark
“ N7 in order that they may not be con-
fused with the coils formerly manufac-

72-volt G.E.C.

batt:

Super-capacity
ery.

tured. Gambrell coils, owing to their
particular construction, give a wide range
when tuned with a given condenser, and
with the addition of two coils to the series
ample overlap is obtained Dbetween one
coil and the next when the tuning con-
denser has a maximum value as low as
0.00025- mfds. and provided it has a low

minimum capacity.

.3
%
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GEARED THREE COIL HOLDER.

A new coil holder of unusual interest. is
now being manufactured by Messrs. A. G.
Parker & Co., Ltd., Bisley Works, Whit-
tall Street, Birmingham, and is marketed
under the name of the Hale-Parker Three
Coil Holder.

Details of construction can be seen in
the accompanying illustration, though it
might be explained that while the rack
and pinion action is propelling a holder
away from the fixed centre coil holder,
a rotating action is obtained by means of
a cam so that when the end of the frame-
work is veached the moving coil has
turned through 80° and is at a position of
zero coupling.

From a mechanical standpoint this coil
holder is a thoroughly good job, and
although taking up considerable space its
use is warranted for critical adjustment.

0000

ACCUMULATOR SERVICE.

Judging from ~our own correspond-
ence, amateurs will warmly welcome
any scheme which will provide an

efficient service for the maintenauce and
recharging of their accumulators, and a
rehiable staff of experts who will under-
take minor repairs to their sets.

We understand from the Radio Service
Co., Kentish Town, N.W.5, that they
will undertake an accumulator service of
their own or their customers’ batteries
and keep a staff of qualified engineers
to remedy minor defects at a moderate
inclusive fee or estimate for complete
overhauls and reconstruction.

L The Hale-Parker three-coil
holder. It is fitted with long
extension handles.
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Wireless -
World !

ADVENTURES IN A HURRICANE.

A Wireless Operator’s Story of a Lucky Escape.
By VICTOR A. K. SMITH.

An ungarnished accouni of one of those rare instances in which wireless is powerless to save.

BRI
~ ® ~ o
\ \\§ : > steamer  Maid  of
AL Corfu weighed - anchor and left
AN Bahia Blanca, Argentine. \We
X were homeward bound with a
cargo of over 5,000 tons of grain,
and most of the crew were look-
ing forward to a thirty days’ fine
trip to Manchester.

The pilot was ““dropped ”’ at

8 p.m., the weather then being very

fine but a little cold.

All hands soon settled down to
their monotonous routine, myself
assuming watch in the wireless cabin. At midnight the
wind increased in velocity, and at daybreak a strong
southerly gale was blowing.

All hatches were examined and everything loose was
made secure to the decks. Seas were then bheing
““ shipped ’’ fore and aft when, an hour before noon
(April 1st), a tremendous sea lwoke over the forecastle
head carrying with it wire drums, ventilators, railings,
steam pipes, etc., all of which with the heavy sea fell
on No. 1 hatch and ‘‘“stoved’ it in. The ship, which
was then doing three knots, was immediately stopped
and all hands called to repair the damage before the holil
became flooded, which would have been very serious. It
was a difficult task, but eventually the hatches were again
secured and covers renewed. By noon a hurricane was
blowing from the south with tremendous force, as if bent
on breaking the ship to pieces, and gradually we were
being driven shorewards.

A Crash in the Darkness.

The wireless cabin and my sleeping room were made
of thick wood with an iron girder foundation, but they
overlapped the after-well deck and occupied one of the
most exposed positions on hoaril.

After a period of two hours’ wireless watch I came
“ off duty '’ at 2.15 p.m., and entered my sleeping cabin.
Having another hour and threequarters to spend before
my next watch commenced, I started to read a book,
wedging myself between the chest of drawers and my
bunk to prevent the heavy rolling of the ship from
throwing me over. Suddenly, with a terrific crash of
timber, the room was plunged into darkness. Instinct-
ively throwing up my arms to protect my eves, 1 felt
myselt being jammed between the bunk and chest of
drawers and violently thrown about.

Imagining T was now in the well deck inside the
wrecked cabin, I lowered my arms and felt about for some
firm hold, but to my horror I began to sink. My sleeping
room, together with the wireless cabin, had been com-
pletely washed overboard, and I was sinking through the
bottom.

T was at six o’clock in the evening
A8 that  the

il

On opening my eyes I found I was well under the
water entangled in the wreckage. I struggled desperately
to free myself, and endeavoured to rise, but was struck
a violent blow on the head by loose wreckage or wireless
gear.  Fortunately 1 retained consciousness, but my
plight was increased when my left foot became jammed
in some heavy object which began to pull me under. I
now became frantically alarmed, and made an unsuccess-
ful attempt to unlace my boot; fortunately, I was able
by an extreme effort to Lreak away the toe cap and thus
wrench it completely off. This lucky wrench probably
saved my life, and I came to the surface. By this time
I was choking badly, having swallowed a good deal
of sea-water.

Although I can swim a little, it was, nevertheless, im-
possible to do so in such mountainous seas, but I managed
to scramble on to some of the wreckage of the wireless
cabin, and, while floating on the crest of a wave, I
sighted the ship, only to perceive that she, too, was at
the mercy of the elements. Would she survive? I hegan
to give up hope, for I could see no sign of life; in fact,
I could only see the upper deck works of the ship above
water. Had my plight been observed by my shipmates?
A welcome lifebuov which came floating towards me,
however, dispelled my fears, and I knew that an attempt
to rescue me was being made. T realised it would be
impossible to lower a lifeboat, as the stormy seas would
smash it up before it could enter the water. I waved

to the ship, which was several hundred yards away, but
in so doing I loosened my hold, and was swept off the
The wreckage, includ-

wreckage by the mountainous seas.
ing most of the floatabl
wireless apparatus, crashed
into me, and, although I
grasped several pieces, none
would take my weight.
Eventually, T succeeded in
reaching a large piece of
timher, which 1 think was
the thick door of the wire-
less room, covered with big
nails sticking over

most parts of it. 1
then found

that the
lifebuoy
was  quite 4
close, and

by a super-
human ef-

fort T suc- | ~f ’ o
ceeded in. 5V ) AT
g!'ﬂl:llingit,/ - = 4
only to find ,%", » i
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Adventures in a Hurricane.—
that the life-line was missing. Meanwhile the steamer
was coming astern, and I could see some of the crew
waving to me,

I then caught sight of the chief, second, and third
officers fighting their way to get to the after part of the
ship. At one minute they would be completely under

the waves that swept the well deck, hanging for their

lives on to any firm support;
renew their endeavours to reach the
they succeeded.

By the skilful seamanship of Capt. G. L. Clive, the
vessel was manceuvred so as to enable Third Officer
P. Clissold to throw another lifebuoy—this time quite
close to me—which I succeeded in grabbing. The ship
was then getting closer, and 1 could plainly see Chief
Officer F. C. Brooks, who made signs for me to get into
the lifebuoy. I was loath to leave go of the wreckage,
but, knowing the officers were doing their utmost to save
me, I got into the buoy.

As I was being pulled towards the ship I turned three
complete somersaults in the water, but grimly held on.
The engines were still going. astern, and I thought I
would be caught by the propeller. The suction was
gradually drawing me through the buoy. 1T shouted to
the officers to stop the engines, but the ship was in
capable hands, and the propeller stopped immediately
after I shouted.

The ship was still rolling and plunging heavily, and
I was frightened of the poop crashing into me; in fact,
it ‘did come within a foot of my head, when I was sud-
- denly heaved out of the seay and willing hands of the
officérs an¢ sailors pulled me aboard.

The first words that greeted me were from Second
Officer A. Flack, who said, ‘“ Lucky fellow, no more
work ' for you to do this trip! 7’

1 was bleeding from numerous cuts, and as it was im-
possible to take me across the sea-swept decks, I was
taken to the carpenter’s quarters in the poop, and after
a good rub down put to bed.

the next minute they would

‘“poop.”’ At length

“Wireless
World

-

-very difficult task in the circumstances.

fUZY z5th, 1925,

When my room was washed overboard, it struck the
port rigging of the main mast, causing the starboard
rigging to break, and it looked as if the mast would
break each time the ship gave a heavy roll,- but, for-
tunately, it held out,

At 6 p.m. the same day the heavy seas smashed some
of the steering rods. All hands were again called to do
necessary repairs. The hand steering gear was then put
into operation, but the heavy seas smashed it completely.
Steering was then tried by steam winches, using very thick
wire rope, but it was hopeless. The enormous seas
smashed the deck fittings away, and the only way out of
the trouble was to renew some of the steering rod, a
The steamer
was then beam on to the seas, and the captain steered
the ship only by skilful and exemplary seamanship.

Just after 8 p.m. an enormous wave carried away the
port lifeboat and bent the tlnck iron davits, and also
smashed the starboard lifeboat.-

Dawn found the battered and weather—stained ship still
fighting against the hurricane with no steering gear. At
noon the wind decreased slightly, and the same evening
the steam steering gear was put into action after being
out of operation for twenty-four hours.

The following day we had fine weather, and on
Friday, April 4th, we managed to reach Montevideo,
Uruguay, where necessary rene“als and repairs took
place.

Two steamers, a British and an Italian, were driven
ashore during the hurricane, and both became totally
lost, although they were not loaded with cargo, but, for-
tunately, all lives were saved, according to reports re-
ceived at Montevideo. We also saw three other steamers
put into Montevideo for repairs as a result of the
hurricane.

I must record my deep appreciation of the British
officers and sailors who bravely risked their lives to save
mine. Their heroic conduct will never be effaced from
my memory. I am proud to have sailed with such
-splendid men.

an announcement that Mr. Cyril
Tolley, the British amateur
golfer, had been divorced in America.
This was later found to be a mis-
statement, for, as Mr, Cyril Tolley

SOME time ago the B.B.C. made

BROADCASTING
AND LIBEL.

indiscriminately, slander is mere
spoken words, while libel has to be
published in some permanent form,
such as printing or portraiture. In
addition, the man who has been
“slandered has to prove that damage

informed the B.B.C., he was not | has been dor_le if he is goi.ng to
married and was in Birmingham at 7T N succeed in his action, but in the
the time the announcement was broadcast. Whereupon case of libel no special damage need be proved, libel

the B.B.C. corrected their announcement, and explained
the mistake : apparently the Mr. Tolley in question was
a Canadian go]fer, Mr. Cyril William Tolley. In this
case the B.B.C.’s explanation was accepted, but what
would happen if someone demanded his legal rights in a
case like this?

Apparently the B.B.C. would be liable to an action
for slander only, and not libel, as would have been the
case if the report were issued in a newspaper. There
are several differences between slander and libel, which
make it less unpleasant to be sued for the former than
the latter. Although the British public lise the words

B 20
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being actionable in itself.

Thus the B.B.C. have a great advantage over the dall'y
newspapers, in that they cannot be sued for libel, but
only for slander, although, of -course, there are no
decided cases on the Subject.

The B.B.C. have also occasion to.pat their backs on
another point. Libel is a criminal offence, while slander
is only civil, so we shall never see the dlrectom of the
B.B.C. sitting in a criminal court, although nothing
would please some people more than th1s spectacle when
the usual Saturday night’s weather report is being broad-
casted. H. A. S

r
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Brain

Reversing the Reaction Coil.
(No. 227,624).

A scheme is described in British Patent
No. 227,624 by A. P. Portway for revers-
ing the direction of the current through
a plug-in coil. The device may be
applied either to the coil holder or to

Reaction reversing switch incorporated in
coil plug. (No. 227,624.)

the base of the coil. Referring to the
illustration, which shows the invention
as applied to the coil .itself, it will be
seen that the ends of the winding are
taken to two screws S provided with
nuts, which pass right through the insu-
lated part of the plug. This is provided
with the usual pin and socket P and K.
Both the pin and the socket are electric-
ally conneciled to two studs C, which also
pass right through the insulated part of
the plug. The two screws each carry a
lever L, mounted respectively on each
side of the coil plug. It will be seen
that the lever I acts as an ordinary
contact arm for a two-way switch, and
connecls the end of the winding to the
pin or to the socket by virtue of its
position in relation to the two contacts
C. Thus it will be seen that having
inserted the coil in the holder the direc-
tion of the current through the coil can
be varied merely by movement of the
two levers. In another modification the
coil can be short-circuited.

0000

Keying Transmitters,
(No. 224,574).

As soon as the experimenter uses more
than a few watts for his transmitter he

Waves of the Wireless Engineer.

is almost invariably troubled by the
problem of keving the output. A rather
intevesting method is described in British
Patent No. 224,574 by R. I. Wells,
H. L. Crowther and N. F. 8. Hecht.
The system makes use of an * inverted
valve 7 in the grid circuit of the oscil-
lator.  Referring to the accompanying
illustration, it will be seen that an
ordinary valve generator is shown with
series feed and a tuned grid circuit.
Thus, the grid circuit L, C, is connected
to earth through the wusual grid con-
denser C,, which instead of being
shunted by a grid leak, is shunted by
an ““inverted valve’* V,. By an inverted
valve, of course, is meant one in which
the anode is connected to earth, and the
filament is at high potential. Across the
grid and filament of the grid leak valve
1s the secondary S of a transformer T,
the secondary being connected through
a small condenser C,. Let us now
examine the manner in which the scheme
functions. Let us assume that the fila-
ment of the grid leak valve V, is cold.
Owing to the condenser C, the grid of
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Keying a C.W. transmitter through a
three-electrode valve. (No. 224,574.)

the main valve would become isolated,
and  wonld assume a large negative
charge, and the valve would cease to
function, On heating the filament of the
valve V, the electronic stream which
would be produced between the filament
and the anode would act as a path of
fairly low resistance across the grid con-
denser C,, and accordingly render the
valve V| operative. Across the grid and
filament circuit of this valve we have
the secondary S of the transformer con-
nected through a small condenser. This
transformer is now supplied with alter-
nating current and an alternating voltage
will therefore be impressed between 1ie
grid and the filament of the valve V,.
A rectifying effect will obviously occur,

www americanradiohistorv com

and again, as there is no grid leak to
this valve, its grid will accumulate a
negative charge and cut off the electronic
stream hetween the filament and the
anode. This in turn will then cause the
main grid condenser C, to charge up and
cut off the supply to the oscillator. Across
the grid and filament of the valve V,,
however, is the manipulating key K,
which on closing short-circuits the
secondary of the transformer through the
condenser C,. The grid of the valve V,
then becomes discharged, the electronic
stream between the grid and the filament
is maintained once more, which in turn
provides a leak for the condenser C and
again renders the oscillator operative. 1In
this way it will be seen that it is possible
to control the output of a comparatively
high power valve hy means of a small
key through the medium of a small valve.

co0CO

A Multi-layer Coil.
(No. 227.967).

A vather peculiar form of coil winding
is described in British Patent No. 227,967
by 8. J. Williams. The patent refers to
the type of plug-in coil which consists of
a uumber of layers separated by cross-
wise windings, in which loops are formed
at each side and bent back over the edge

of the coil, such as is shown in ths
accompanying illustration. A feature of
the invention is that the cross windings
are wound in such a manner that the

current flowing through them passes in
the opposite direction to that flowing in
the main part of the coil. The specifica-
tion states that decided improvement is
obtained by winding the coil in this
manner, but it 18 rather difficult to see
why this should be so. Of course, the

Appearance of finished coil wound on
the system described in British Patent
No. 227,967,

electrical constants of the coil would be
entirely altered by adopting this method
of winding, and 1t would be interesting
to compare two coils, one wound in this
manner, and one wouud in the normal
way.
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Artifices

NUMBER of artifices have been catalogued in
A Part 1.} which may assist in breaking down the
onslaught of interfering noises. It is well to
know the theoretical grounds for employing any specific
means, and these will DLe discussed in this section.
Broadly speaking, there are two main methods of attack,
namely :—
(1) Directional reception.
(2) Selective circuital reception.

Directional Reception.

This method is so well known that it hardly needs any
comment. Advantage is taken of the fact that inter-
ference is often directional, and so long as it is not too
intense, and there is a sufficiently large angular distance
between the incoming signals it is desired to receive and
those which are to be excluded, a frame aerial or a com-
bination of frame and vertical aerial giving a heart-
shaped curve is likely to he heneficial. The latter com-
hination of aerials is used because it reduces the polar
receiving “diagram of the aerial. There are other
methods of reducing the polar diagram of a receiving
system, e.g., spaced frames, in which two frame aerials
are spaced a certain (istance apart. This is roughly
comparable—not analogous—to two cascaded circuits,
hecause the resultant diagram gives enhanced selectivity.
If one could cascade several
frames, say four, in the /\
same manner as tuned cir-
cuits. the two circles repre- /
senting the horizontal o
median section of the polar
dagram of reception would
resolve themselves into very sharp ovals, as shown in
Fig. 1. The gain in directional selectivity would be
comparable with the use of a reflector. There is also
the long horizontal wire or wave aerial used in the
American Transoceanic Station at Tong Island. The
latter class of aerial is from one to two wavelengths in
extent, and points to the transmitting station. It is the
most directive of the three, i.e., its polar * diagram has

' The Wireless World, February 25th, 1925, page 79.

2 In general cne is apt to forget that the polar diagram of
an aerial is in reality a surface and not merely a plane curve.
Signals come jn from all directions in space, 7.e., vertically,
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Fig. 1.—Polar receiving diagram of aerials.

and their Functions in Reducing Disturbances.
By N. W. McLACHLAN, D.Sc, M.LE.E., F.Inst.P.

the smallest surface and is the most suitable, due to its
sharpness. Whichever type of aerial is emploved, it is
of importance that the diagram should be approximately
equi-directional for a narrow band of frequencies on each
side of the central one.

It has already been shown that an impulse, or, in fact,
any interfering signal, can be resolved into a frequency
spectrum.  Now consider an atmospheric an. its accom-
panying spectrum, and let it impulse some form of direc-
tional antenna. If the polar diagram is identical for
a wide band of frequencies on either side of the central,
the attenuation of these, due to the atmospherics, will be
greater than if the diagram were less peaked and
had an increased area on each side of the central fre-
quency. Moreover, with a fixed diagram the interference
will be less than with one which increased in the manner
indicated, and it would bLe still less if the diagram de-
creased ; but this would not have to be sufficient to exclude
the side frequencies of modulation.

To take a case in point—when a tuned
is combined with a tuned open aerial, it is pos-
sible, by adjusting the relative signal strengths on
the two aerials and by correctly phasing the oscil-
lations in each, to obtain a heart-shape diagram.
This diagram, however, only holds for the central fre-
quency; since the phases of the oscillations are incorrect

on other frequencies unless
C= )

frame

the selectivity curves of the
two circuits are identical.
Such a condition is not
usually found in practice.
In any case, correct phasing
is difficult to maintain with
tuned aerials. Moreover. non-tuned?® frame and open
aerials, when combined as in the Bellini-Tosi system,
yield a fairly constant directional diagram over a wide

horizontally, and intermediately. Thus for non-herizontally
propagated interference an aerial blind in all but a small por-
tion of the horizontal plane would be a boon. As an example
of reeeption of an inclined wave front, take any horizontal
aerial. An e.m.f. is induced in it because the front of the
wave is inclined to the vertical, i.¢., the wave can be considered
to have a horizontal and a vertical component.

® Sometimes crroneously termed * aperiodic.”” In general
both open and {rame components can oscillate, but the fre-
quencies exceed that of the signals to be received.
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Interference.—

range of frequencies on each side of the central. When
directional reception is viewed in its proper perspective,
it is really a form of selectivity. With a single tuned
frame aerial the selective directional effect is due to the
relative phases of the oscillations in the opposite sides
(for reception in a horizontal plane). When the frame
is abeam of the incoming waves, the phases in the two
legs are identical, but opposed so far as resultant e.m.f.
is concerned.  As the frame is rotated, the phases differ,
due to one side beirg further from the transmitter than

the other. Moreover, when any directional system is
analysed, it will be found to function on a * phas-
ing "’ basis.
T I Selective or Filter
Circuits.

The second anti-inter-

] '—\! - x--lv — .-t iy . X
Frtd b !L—'~ T ference artifice, which is
WA A ] [ '_'fj.rj usually termed ** Selec-
=ttt tivity,”’ 1s more accu-
T T rately described as
T 41 *“ Tuned Circuit Selec-
iNEOFENE BN REE tivity,”” because it in-
sttt L LI ! vokes the aid of one or
= —— - d . . .
IIENANEE HEEREE2aN more _tuned circuits. The
~ et fundamental action may
- —+—1 -
TR EEL B ETn be r_egzurle(] as one of
J phasing or timing, for

L s
Fig. 2A.—Hypothetical or Ideal 110 20Y tuned  circuit

Poild pags Es (b Selegdelly the oscillations _l)uild up

attenyatlon of (requende; s according to their relation

f“e"' S R ectny = {5 "the resonance fre-

quency. The physical
viewpoint, however, is different from that which pertains
in directional reception.

In order to avoid repetition, the reader is referred to
a former article on selectivity.! The selectivity curve of
any tuned circuit has the weil-known shape exhibited in
Fig. 2B. The steepness of the sides depends upon the
ratio 1./R, where 1. is the inductance of the coil, and
R the effective resistance of the whole circuit, including
the condenser The greater this factor for any given
circuit, the steeper are the sides. Moreover, a low re-
sistance circuit has a greater degree of selectivity than
one of high resistance, and, furthermore, the current and,
therefore, the voltage across the condenser (this usually
being applied to the input valve) is also greater, thereby
entailing enhanced signal strength. This is shown clearly
by curve 2 of Fig. 2B.

Now it is important to notice that these curves are
obtained experimentally by using a series of steady or
progressive continuous waves of different frequencies,
which induce equal voltages. Moreover, the experi-
mental conditions to ensure the response at any given
frequency are absolutely fixed or constant. At the in-
stant when the circuit is suddenly confronted by an oscil-
latory magnetic field, the current is zero, but gradually
grows until it attains a steady value. Tt is this lat/er
stmple condition under which the curve of Fig. 2A is
secured.

! Experimental Wireless, p. 394, April, 1924.
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When we penetrate the paths of practice, this sublime
state of affairs seldom obtains, and it is imperative to
have auxiliary information and a moditied view of the
matter to cope with the problem. This is treated in a
subsequent section of this article.

When one or more tuned circuits are loosely coupled
in cascade, and precautions taken to prevent interaction,
capacity coupling and energy supply from extraneous
sources,? there is a pronounced gain in selectivity. Using
arbitrary units for the current or voltage, thus avoiding
a knowledge of the coupling, the method of arriving at
the selectivity curve for two circuits is to find the curve
for each and take the product of corresponding ordinates.
Thus, for two identical circuits the orilinates of the curve
are squared ; for three circuits they are cubed, and so on.
This is approximately correct for high-frequency circuits
of 20,000.cycles upwards, but for note filters it requires
some modification to cope with frequency effect and the
possibility of tighter coupling.

The curves of Fig. 3B have been inserted to illustrate
the gain in selectivity of two and of three identical tuned
circuits over one alone.

The other mode of securing selectivity is to use re-
action, but it ought to be stable. It often happens that
where reaction is involved, the theory of high selectivity
and practical results clash. This is due probably to the
reactive valve not being worked on the straight part of
its characteristic, or to the grid voltage making too large
an excursion. It is well to remember that for optimum
operation a reactive valve must not be unduly excited.
and grid current must be avoided. Also, artifices which
are introduced to produce stability sometimes detract from
selectivity. The effect of reaction, as is well known, is
to cause an equivalent decrease in the high-frequency

F T T {maiN. CENTRAL OR|-
t TA|RE SONAN T+~
1 IFREQUENCY [LINE!
100 Nt T T T 11
4

S

10

FREQUENCY

Fig. 2B.—Diagram showing resonance curves of a single tuned
circuit. Condensers and inductance valves equai for curves 1
and 2, and the resistance of circuit 1 is ten times that of circuit
2. This can be accomplished by using reaction, or by speciaily
designed coils using standard wire for medium and high
frequencies and large sotid wire at very high frequencies. For
equal induced voltages the selectivity at A compared with that
at C is AB/CD.

resistance of the circuit to which it is applied.® In other
words, with a coil of given inductance, the value L/R
may be made relatively large, and the selectivity curve
metamorphosed from (1) to (2) of Fig. 2B.

* See 7'he Wireless World, November 12th, 1924.
* See Kzxperimental Wirelessy p. 623, August, 1924, for an
article on low resistance aerials.
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Interference.—

The question now arises, What is the advantage of
filter circuits when sclectivity of the same order can be
secured by the aid of reaction using a valve? In the
first place, reaction alone, although allowing us to dis-
pense with several circuits and yielding a greater signal
strength, is not always stable, owing to the customary
fluctuations in batteries, valves, etec’, and, in the second
place, the selectivity curve has a sharper peak, and the
sides are not quite so nearly vertical as those of a good
filter circuit. Moreover, reaction cuts out a greater pro-

=ik

¥ig. 3A.—Three circuits in cascade.

portion of the side frequencies of telegraphic and tele-
phonic modulation than a filter circuit. This may be
regarded as the commercial aspect of the matter, where
reliability counts for so much.

From the amateur’s viewpoint there is no necessity for
extreme precautions, and thus reaction is useful, provided
it is handled carefully. Bearing this in mind, a com-
bination reaction-filter circuit has been given in I'ig. 5.}
This was fully discussed in the appropriate place, but
there is one point which must be emphasised. TFor
optimum action against interference with a filter circuit,
or more particularly one using reaction, the receiver must
be absolutely in tune with the carrier wave of the station
it 1s intended to receive.

Relation Between Intensity and Interference.

The action of any form of filter circuit on steady con-
tinuous waves is suggested by curve 3 of Tig. 3B. For
equal ‘induced voltages in the first unit the currents in
the last unit, and, therefore, the voltages applied to the
amplifier, are shown by this curve. The further the
interfering frequency from the central, thegreater is the
attenuation. The interference can, therefore, be niore
intense when its frequency is well removed from the
central. Tor any given frequency in the neighbourhood
of the central, say, 5 per cent. away, the intensity of the
interference has a limit beyond which it upsets reception
at the central frequency. To take a concrete example,
suppose the central frequency is 150,000 cycles (A=
2,000 M.) and the interfering frequency 148,000 cycles
(taken to be of steady strength), and that the selectivity
curve of the receiver shows the ratio of the signal strength
(for equal induced voltages in the aerial) at 150,000 to
that at 148,000 is 1/100. Assume, for comfortable re-
ception, that the voltage on the amplifier due to the inter-
ference must not exceed one-fifth that of the signal (this
gives a ratio of 1/25 for the energy in the phones). The
maximum permissible voltage on the aerial due to the
interference is 100 xi=20 times that of the desired
signal.  An increase heyond this ratio will produce un-
pleasant audition. In this respect it is well to he clear
regarding the mode of reception. With phones an inter-
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fering signal may be made inaudible by reducing the
amplification, although this is often impossible if a
reasonable loudness is to he obtained. With loud-speakers
the same argument is applicable, hut the interference may
e more pronounced for strong signals than with phones,
because the magnification has to be adequate to overrule
extraneous noiscs.

The use of screens, astatic coils, and the like has been
discussed already.? In this connection it should be state:l
that coils will only function astatically provided the ex-
ternal field i which they are placed is uniform, non-
rotating, and is directionally in a plane parallel to both
axes and at go® to that containing the coils.

The latter stipulation avoids spaced frame effect, in
which the oncoming waves meet one coil before the other,
thus giving misphasing and a resultant e.m.f. in the cir-
cuit.  Where the behaviour of the field is ubiquitous, it
is sometimes possible to get a better balance by moving
one coil with reference to the other (in some plane). Care
must, of course, be taken that the coil leads do not upset
the astaticism of the combination, also coupling to ad-
jacent or surrounding metal screens. It must not be
forgotten that any piece of metal acts as an untuned
receiver ; currents arc induced in it which react on un-
protected or misplaced coils.

Elimination of Electrostatic Coupling.

Trouble is sometimes experienced by electrostatic
coupling between the circuits and the aerial. This is
avoided hy screening boxes, but it can be reduced per
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Fig. 3B.—Selectivity curve of one, two and three tuned circuits
in cascade with loose coupling., The coupling is entirely
electromagnetic, and the energy is supplied solely by this
means. 'he current amplitude at the central or main
frequency has been held constant at 1-0 unit. No allowance
is made numerically for loose coupling and circuital losses.
This only affects the absolute magnitude of the current.

ceptibly by an earthed copper gauze or metal gratings
placed in appropriate places. One of the best examples
is found in the Marconi direction-finding coupling trans-
former placed between the aerial and the tuned circuit.
This is a tightly coupled unit with a piece of earthed
copper foil inserted between the windings, the foil being

YThe Wircless Wortd, April 29th, 1925, page 393.
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Interference.—

insulated at the joint to avoid short-circuiting. In this
way the capacity coupling is almost nil, whilst the elec-
tromagnetic coupling is not seriously impaired.?

Rejector Circuits.

Another form of filter arrangement is found in the
rejector circuit. For effective operation a rejector circuit
must be of wery low resistance, Hence few turns of
large solid or stranded wire, according as the waves are
short or long, and a large condenser with negligitle loss
will yield the best results. A valve with reaction coup-
ling mav be used to reduce the resistance of the rejector,
but this does not usually conduce to 2 stable circuit. The
selectivity curve of a rejector circuit alone is akin t
that of a tuned circuit inverted. Here, again, the steep-
ness of the sides which governs the ‘‘ cut off ”” frequencies
is controlled by the ratio I./R. The rejector when used
alone attenuates the central frequency and those on either
side in a degree controlled by the steepness of the sides
and the width of the curve. The overall selectivity
curve of the system depends upon the rejector and the
way in which the remainder of the circuit is constituted.

Superheterodyne.

This device is really a combination high-frequency
filter at two different frequencies, and its action will be
best understoorl by a concrete instance. Let the initial
frequency be 700,000, the beat frequency 100,000, and
the width of the side frequencies on telephony from
690,000 to 710,000 cycles. Then at beat frequency, if
the telephony is to be undistorted, the width of the sid:
frequencies will still be 20,000 cycles, 7i.e.; from go,000
to 110,000 cycles. Consider now the frequency band on
each wavelength. At 700,000 cycles the hand is 3 per
cent., whereas at 100,000 cvcles it is 20 per cent. At
the latter frequency, if a tuned anode or other like circuit
were used, the tuning would have to be extremely flat,
which would result in little or no amplification. Further-
more, the selectivity gain of the beat frequency circuit
would be zero. In practice, when selectivity is desired,
the beat circuit would have a frequency band of, say,
5 per eent. This would mean that all note frequencies
from o to 2,500 cycles would not he appreciably atteny-
ated, whereas those in excess of 2,500 would suffer
attenuation which increased with the frequency. More-
over, the qualitv of the telephony would be impaired.
In telegraphy, however, a wide frequency, band is un-
necessary, so that the selectivity of hoth aerial and heat
circuits could be high, thereby giving a considerable over-
all selectivity.

Owing to amplification at three different frequencies,
and the introduction of tuned circuits at each stage for
telegraphy, a superheterodyne enalles enormous ampli-
fication and high selectivity to be secured. For tele-
phony there are only two tuned stages (two high fre-
quencies), and a balance must be struck between selec-
tivity and quality. Since the selectivity can be secured
—although not quite so readily—by reaction and filter
circuits at the aerial frequency, the main feature of a

1 In sereening boxes the electromagnetic coupling is reduced,
largely due to the continuity of the screen.

Wireless
World

superheterodyne for telephony is the increase of
amplification without seriously impairing the stability.
A good examiple is to be found, say, in using a frame
aerial at a distance of thirty miles from a broadcasting
station. At Chelimsford, for instance, it is quite easy
to get fairly good quality loud-speaker strength from 21.0
on a frame 1zin. square, using a superheterodyne set
with five valves, namely, 1 H.F. amplifier with tuned
anode, T detector with anode tuned to bheat frequency,
1 detector and a double-note magnifier. If a throw-
back or reflex is made of the beat note or the audio fre-
quency on the first valve, four valves will serve. Lor
simplicity, a local oscillator is used, although the oscilla-
tion can be generated by the first valve by including the
necessary tuned circuits. By using reaction between the
anodes of the second and third valves the amplification
can be increased considerably, loud-speaker strength being
secured with four valves; but the quality is appalling.
Since the term loud-speaker strength is an ambiguous
one, it may he stated that a grid bias of twenty volts
was required on the power valve to avoid grid current.

(T'o be fozzliigzzrd.‘l

CHOKE COUPLING FOR L.F. AMPLIFIERS,

HE choke-capacity method of coupling low-frequency
amplifiers has apparently not received the attention
it deserves, for a direct comparison betwecen a choke-
capacity and a transformer -coupled amplifier will in
many instances prove that the
results obtainable from the
former amplifier are superior
from the point of quality.
This superiority is, of course,
most marked when the com-
parison is made between a
well-designed choke amplifier
and one emploving trans-
formers of a type not
specially designed for th
valves employed—unfortu-
nately, a far too common
occurrence.

When employing one of
the newer tvpes of trans-
former, the advantage of
the choke method 1s not so
marked, and it is then that the possible amount of ampli-
fication Lecomes important. Under the best conditions—
that is, with a valve of high amplification factor such
as the DEgb (20) and a good choke—it is possible to get
an amplification of about 17 per stage. With a DEs
valve and a~good transformer, a reasonable degree of
amplification is about zo. When a poor transformer is
used, however, the amplification per stage will be less
than this, and it is then that the choke-capacity coupling
offers the advantage of purity with strength.

A number of chokes are available on the market : one
is illustrated here, and is supplied by F. J. Chambers.
This instrument is reasonable in price and suitable for
use in choke-capacity amplitiers of all descriptions.

The Chambers L.F.
choke coil for choke-
capacity amplifiers.
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Power of Main Stations.

Further intervest has Dbeen aroused in
the development policy of the B.B.C. by
a report that some of the relay stations
are to be raised to main station status.
The report can be dismissed as outside
the realms of practicability at the
moment. The position may be summed
up as follows :—

Eighty per cent. of the population of
the United Kingdom is now within
cryvstal range of one or other of the ser-
vices of the B.B.C. The aim is to in-
erease that figure to 100 per cent. The
most feasible way in which this may be
accomplished is by increasing the power
of certain main stations. That step,
however, cannot be taken withont the
authority of the Post Office, but 'before
the time is considered opportune for ap-
proaching that department it is peces-
sary to ascertain whether the manufac-
turers would be n a pesition to cater
for any sudden and largely-increased de-
mand for apparatus. Preliminary action
has been takeu, but the scheme does not.
contemplate alterations in any of the
existing relay stations, mnor are addi-
tional relay stations likely to be erected.

0000

Continental Stations.

A\ new aspect of tlie question is, of
course, oreated by the possible raising of
the power of Continental stations to 10
kilowatts. Tmmediately there is any
indication «of foreign background being
introduced into British programmes the
British authorities wil, it is expected,
take whatever steps negessary {o protect
the interests of Buitish listemers. There
are several ways in which this may legi-
timately be 'done. but ‘it is thought that
the Geneva Bureau, working through the
International Congress, will find a plat-

form for the settlement of the difficuliies’

which are threatened by the sudden burst

of activity on the part of several of the

Continental broadcasting authorities,
0000

The Cat Broadcaster.

The cat tribe has made its début before
the microphone. During the reading of
the second news Dbulletin the other
évening the studio window was left open
as the weather was rather sultry, and

e announcer was sailing along placidly
with his 'news .announcements when a
terrific din was set up by prolonged
oaterwauling from an adjacent vard.
Thus the cat who sang to the British
Isles is more famous than he knows, but
his fame would have been short-lived if
the announcer could have interrupted the
animal’s “*harmonics.”’
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" Loxpon.—3.30 p.m.,

FORTHCOMING EVENTS.
Sunday, July 19th,

Loxpox.—3.30 p.m., First per-
formance by the 2LO Strimg
Orchestra.

BiryincHAM.—3.30 p.m., ‘Chamber
Concert.

Monday, July 20th.

Brrvmvenay.—10.30 m., In-

terlude Protein : “ The Valley

of Enchantment.”
NewcastLE.—8 p.m., Concert re-

layed from the Royal Infirmary.

Tuesday, July 2Ist.

5XX.—8 p.m., Symphony Concert :
The Royal Albert Hall Or-

chestra, conducted by  Sir
Landon Ronald.
ArL StartoNs (except 5XX).—8B

p-n., Shakespeare.

Wednesday, July 22nd.
Carprer.—8 p.m., The Spirit of

Adventure—in  Bristol and
Bath.
MaxcresTER.—8 p.m., A ‘‘High
Speed *’ Programme.
Thursday, July 23rd.
ABzrRpEEN.—8 p.m., Gems from

Opera and Violin Solos.
BeLrasT.—9 p.m., “Amoug the
Heather "’—Scottish ‘Songs and
Alrs.
Friday, July 24th.
Opening  of
tha Mary Sumner House by
H.R.H. Prineess Mary Vis-
countess Lascelles.
BourxevoutH.—8 p.m., The Comic
Opera, ‘“Falka’ (Chassaigne).
Saturday, July '25th.
BirMinGgHAM.—9 p.m., Scenes from
Great Comedies.
ABerpeeN.—-8 p.m., The
“ Carmen ”’ (Bizet),
and IT.

Opera,
Acts I.

www americanradiohistorvy com

JULY r5th, 1925,

......................................................................... a

TOPICALITIES.

Wireless Maintenance Men.

Complaints have frequently been heard
from listeners in certain localities that
defects have a nasty habit of developing
in their receiving sets at the most in-
opportune moments, and the owners are
forced to scour the district to find an
expert who will come along at short
notice to execute repairs. The resultant
workmanship is said sometimes to be far
from satisfactory, and the money ex-
pended has been wasted. The time for
the creation of a body of expert main-
tenance men, acting under the wgis of a
responsible authority, seems therefore to

be vital. Such organisations -as the Post
Ottice and the Automohile Association
provide expert maintenance men upon

whom a telephone user or a motorist can
rely, and similar facilities should be made
available for the wireless listener. Tt is
a promising field for some hody of zadio
manufacturers.

ocoo

Outside v. Inside Broadcasts.

Many listeners appear {o prefer out-
side broadcasts to studio transmissions,
but, on the other haud, a strong body of
opinion is believed to exist opposed to
increasing the number of outside tramns-
missions. Broadcasts of a certain char-
acter, where the question of acoustics
plays an important part, undoubtedly
result in ymproved reception when re-
layed from outside halls, while special
broadcasts necessarily take place at the
actual scene of the event.

0000

A Permanent Public Hall. i

Conditions are frequently more favour-
able for broadcasting from the properly
appointed studio, and the results are more
definite.  Nevertheless, 1t is probable
that the B.B.C. may later have perman-
ently -at its disposal an outside liall from
which two or three concents could be
given weekly instead of from the studio,
and in that case an audience might be
admitted, not as a regular custom but at
intervals; in any case there would be no
intention of exploiting this method of
broadcasting to the detriment of other
forms of entertainment, the providers of
which might feel that their box-office
receipls were being prejudiced,

cooo

Announcers.

That there is a field for broadcast an-
nouncers ‘is admitted, but the fact must
ndt be overlooked that it is at present a
very limited field, and that the qualifica-
tions required are such as to preclude all
those who regard the work of announcing
as simplicity itself and requiring nothing
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in addition te clear articulation. An idea
has got abroad that there is a dearth of
announcers, with somewhat alarming re-
sults. Applications have poured in to
Savoy Hill from all sorts and econditious
of people.

0000
A Question of Courtesy.

One applicant telephoned and was
answered by a woman secretary. On hear-
ing a feminine voice the caller said ** I
don’t want to speak to a woman. Put
me on to some man or other.”” He was,
of course. disqualified, but as a matter
of courtesy he was transferred to a male
member of the staff, to whom he re-

marked, *“1  Dbelieve you want
announcers.”” It was ‘explained fo him
that  although mno vacancy actually

existed, no doubt if the perfect man came
along it might be possible to utilise his
services. * Well,”” said the caller, “ I am
the perfect man.” Of course, all the
applicants had a similar opinion.

o000

Daventry Testing.

The power tests at Daventry started on
July 1st, and everything worked accord-
ing to plan. Transmission tests are not,
however, likely to he made at the earliest
until July 20th. The engineers consider
that a week before the actual opening
day will be sufticient to try out the new

apparatus.
200N

Bromley Super Receiver.

An idea exists among a section of wire-
less experts that the new super receivar
station near Bromley (Kent), to which
reference has already been made in these
columns, is to be used for tracking down
interference from foreign stations; that
the station is, in fact, intended to police
European hroadcasting. This point is ob-
viously for the Office International de
Radiophonie at Geneva, and it cannot be
decided by the broadcasting authority of
any one country. Oue can, however, fore-
see ohjections being raised to such a
scheme in certain countries, and it is well
to state that the present purpose of the
station at Bromley will be purely experi-
mental for trving out new ideas of all
sorts as affecting {ransmission, or the in-
vention of new apparatus.

0000

A Listening Post.

The station will also be used as a listen-
ing post for listening to B.B.C. transmis-
sions, not from the point of view of
judging quality, as the station is much
too far away, but of seeing whether the
strength varies, and to ascertain if there
is any interference on any particular
station in Great Britain

Still another object is to pick up pro.
gramnes from America, Paris and
Brussels, and to put them on the line to
21O when it is considered that any parti-
cular programme is suitable for rebroad-
casting to British listeners.

o000

Talks by Capt. Frost.

Listeners will remember a series of
technical talks given by Captain Frost
{ Uncle Jack Frost ”’) at various times.

Wireless
World

LOW POWER BROAD-
CASTING IN AMERICA.

In spite of the large num-
ber of broadcasting sta-
tions in America it is
not, perhaps, generally
realised that in most
cases the power used is
considerably inferior to
that employed in this
country. The elated
announcement has
just been made that
WAAM, Newark, N.J.

89

is increasing its power
to 500 watts. The new
transmitter is seen in
the upper photograph,
while the lower photo=
graph gives a good
impression of the ex-
terior of a typical
American low-power
broadcasting station.
WAAM makes use of
a  counterpoise, an
arrangement which
has been found more
satisfactory than the
original earth system.

He is preparing two further series—one
for adults and the other for children. In
the former he will deal with the making
of wireless components, covering the field
pretty extensively in seven Talks at
weekly intervals, commencing early in
August. He will treat in the first two
of the making of the receiving valve and
subsequently with the condenser, battery,
accumulator, etec. He aims, by simple
explanations and analogies, to assist the
listener in a proper understanding of his
apparatus.
0000

Making History.

The Easter to July series of broadcast
Talks is now coming to an end, and the
record of speakers and speeches will, the
B.B.C. expects, fill a worthy place in the
history of British broadcasting.

www americanradiohistorv com
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Popular Speakers.

The series was based on the principle
of including representative speakers from
as many different stations as possible,
The directors of all the B.B.C. stations
were asked to recommend the hest and
most popular local speakers for inclusion
in a national simultaneous hroadeast pro-
gramme, aud seven stations have been re-
presented in the series. Dr. J. J.
Simpson, Keeper of Zoology in the
National Museum of Wales, gave a scries
on “Life in the Water.”” Prof. J.
Arthur Thomson, the eminent biologist,
Lroadeast o all stations from Aberdeen
a series dealing with wonders of animal
life, while other noted authorities contri-
huted talks on a diversity of subjects of
gereral and educational interest.
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. The Editor does not hold himself responsible for the opinions of his corresqondents.
Correspondence should be addressed to the Editor, ** The Wirelsss World,”’ 139-140, Fleet Strogt, E.C.4, and must be accompanied by the writer’s name and address.

THE B.B.C. AND DISFANT RECEPTION.

-

Sir,—May I crave space in your correspondence columns to
put on record an opinion which differs from your own as
expressed in your leading article on June 24th? =

There are two classes of broadcast listener whose interests
appear to be mutually opposed. There is the normal listener
who is content with the local programme and has liftle or no
desire to hear distant stations; and there is the pseudo-experi-

“menter, who has outgrown his wireless parents and wants any

station other than the local one. The former class outnumbers
the latter by about a thousand to one.

Between these two extremes there are many who really belong
to the former but have been deceived by untruthful statements
about the capabilities of commercial sets. These have a real
grievance, but it is not against the B.B.C.

In addition to these there is the genuine experimenter who
welcomes difficult conditions because they alone furnish the
need for research and progress. To them there is no merit in
doing that which is simple. The more difficult the problem the
greater the ultimate victory. These experimenters, amateur and
professional, have been responsible for the phenomenal progress

* of the art.

The noisy minority who affect to despise the local station and
who complain that the normal operation of broadcasting in
1925 prevents them from doing what they were able to do in
1924, cannot expect progress to be retarded because they them-
selves are stationary. They must accommodate themselves to
the changed conditions.

It is possible to cut out your.local station and work a distant
station on a different wavelength if the right apparatus is
used, and the right apparatus in Bath is not necessarily right
in Peckham, nor does it follow that it will be right in Decem-
ber because it was right in May.

To cut out in this manner is actually a wonderful achieve-
ment which is without parallel in any other form of entertain-
ment, and it is not to be expected that it can be doue without
effort. o

[ hold no hbrief for the B.B.C.; in fact, I join issue against
them on many points, but in this respect the company is acting
wisely in considering the nine hundred and ninety-nine while
sympathising with the odd one per thousand. Just as the
unscrupulous manufactnier must be called upon to substantiate
the claims made on behalf of his sets, so must misgnided
enthusiacsts be called upon to substantiate their claim to be
considered ‘‘ experimenters.”

London, S.W. WILLIAM D. OWEN, A M.LE.E.

WIRELESS AND VEGETATION.

Sir,—In your issue of June 10th, under the heading of
“ Unfruitful Wireless,”” ‘“ A Listener »” attributes the unfruitful-
ness of his pear tree to the aerial above it. Now while I do not
belong to the fraternity wlo blame wireless for all our mis-
fortunes, it seems quite logical 10 me that the unfruitfulness
may be due to the presence of the earthed conductor in shield-
ing the tree from the influence of atmospheric potentials which
are well known to be beneficial to plant growth.
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As 1t is well known to horticulturists that plants grown under
a network of wires raised to a high electrical potential become
more fruoitful, it is only logic to expect the reverse if the wires
are earthed, thereby screening the plants from the natural
atmosplieric potentials. ’

Personally, being an experimenter, I should give preference
to the aerial, but if *‘Listener ’’ values his tree I should advise
him either to alter his aerial s» that it does not come within,
say, 50 ft. of the tree, or to arrange it so that it can be lowered
to the ground during thundery weather, so that the tree may
enjoy the full effects of the elements at such times. The Royal
Herticultural Society might well be asked their opinion on this
point, as it is very intéresting and well worth investigating.

Shepherd’s Bush, W.12. T. WHITE.

»
WIRELESS WISDOM FROM AMERICA.

Sir,—I am afraid no English wireless publication will intevest
me again, as I have had sent me a lot of American books from
which T have acquired such exclusive information that I almost
feel competent to start out as a popular circuit expert myself.
. How about this? * If you experiment long enough and study
long enough you will appreciate the truth of these statements:

(1) Selectivity is attained at the expense of signal strength.

“ (2) Conversely, signal strength is attained at the expense of
selectivity. .

“ (3) Selectivity is roughly proportional to tha number of tubes
used because of the greater losses introduced by the greater
number of tubes.

““{4) Tone quality diminishes with amplification and the num-
ber of tubes in a given type of circuit.

“(5) Tone quality decreases as signal strength increases.

““(6) For every circuit there is a simple optimum wavelength
at which the best volume is obtained.

“(7) For every circuit there is a single optimum wavelength

" THE [DIToR.

at which best -distance is obtained, not necessarily coinciding -

with (6). ;

“ {B) Selectivity is only obtained by introducing losses into
the circuit to render the undesired station inaudible and the
desired one audible.

“ (9) Dielectric losses are not of great importance at high
radio frequencies (short waves). They are of more importance
on long waves or on audio frequency.

¢{10) The size of wire is not of great importance so far as the
conductivity of H.F. currents is concerned; a large wire is
more likely to cause H.F. losses than a small one.

“ (11) Squealing and howling circuits are more generally indi-
cative of range or distance getting qualities.

“ (12) Radio frequency amplifiers are not at their greatest
efficiency when completely neutralised. There must be a ten-
dency to free oscillation > (!!1)

1 think these priceless paragraphs are like the cheese which
spoke for itself; and I hope you will publish them in order to
spread the Jight upon our English ignorance. Although the
“super-het ” 1s an American invention, I am afraid the con-
tributor cannot have tried a really respectable one.

London, N.W.3. . G.R.

N
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READERS PROBLEMS -

Readers Desiring to Consult * The Wireless World ”” Information Dept. should
make use of the Coupon to be found in the Advertisement Pages.

Correct Position of Transformer in
Reflex Circuits.

HEN constructing receivers of

/ the reflex type, one of the most
important technical points which

must be observed is the position of the
L.F. transformer in the circuit, since this
point often decides whether the receiver
will be a success or otherwise, and the
electrical disposition of this component,
if wrongly made, will so greatly reduce
the L.F. efficiency of the receiver that
reflexing is no longer worth while. One
of the commonest methods of connection
is that illustrated on the left-hand side
of Fig. 1, but a moment's thought will
reveal to us the great inefficiency of con-
necting the transformer secondary in this
particular portion of the grid return lead.

b =

0°00Imfd

!

0001 mfd

only is the H.F. efficiency of the valve
reduced, but distortion arises from
the fact that the higher musical fre-
quencies are shunted away to earth
through the medium of this capacity.
Undoubtedly the best method of ob-
viating these difficulties in ordinavy ecir-
cumstances is to connect our transformer
in accordance with the right-hand diagram
of Fig. 1. It will be seen that this
method of connection steers a middle
course hetween the disadvantages of the
two systems previously considered. The
disadvantage of having the high imped-
ance of the secondary winding in the
aerial tuning circuit is overcome by
shunting the secondary with a condenser
of 0.001 mfd. capacity, which acts as a
by-pass for the H.F. current, but is
not sufliciently large to by-pass impulses

. 2
o.sULQ,O_QJl.s.

[

0'001mfd

Fig. 1.—Three methods of conaecting the intervalve transformer in reflex sets.

It must be remembered that in the case
of the ordinary accumulator, or large dry
cell used for filament lighting, standing
on the table or floor, a considerable
capacity exists between this bulky com-
ponent and the earth, and since one end
of the secondary winding is directly con-
nected to the L.T. hattery and the other
end directly to earth, it is obwvious that
the effect i1s the same as if we placed a
fixed condenser of large capacity across

the transformer secondary terminals.
The result of this is, as every ex-
perimenter knows, that not only is

signal strength very considerably reduced,
but the quality of loud-speaker reproduc-
tion is marred, the general tone becoming
‘“muffled.”” In the central diagram of
Fig. 1 this difficulty is eliminated in the
manner shown, but a fresh disadvantage
of equal magnitude is introduced, since
it is obvious that a capacity is formed
between earth and the windings of the
transformer ; the result being that not

at audible frequency. With eordinary
types of transformers this condenser
should be of the capacity stated, since if
it is made smaller 1t will be found that
a loss in the efficiency of the valve as
an H.F. amplifier will result, whilst if
it is made larger, the signal strength
from the point of view of L.F. amplifi-
cation will suffer, and distortion may
be introduced. It is therefore advisable
to use a condenser of reputable manu-
facture in this part of the circuit, whose
actual capacity is within a reasonable
percentage of its rated capacity.

o000

Preserving Aerial Efficiency. e

READER whose aerial is 75 feet
long, this being the maximum
span which space permits him, is
contemplating substituting this aerial by
an eight-wire ‘‘ sausage '’ type of aerial,
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bus he wishes to know first whether the
extra efficiency gained will justify the
expense and work involved. It s
certainly not recommended that our
reader make the alteration he suggests.
A multi-wire aerial is only to be recom-
mended in those cases where it is not
possible to erect a single-wire aerial of
greater length than forty or fifty feet,
and even then it is recommended that only
two wires be used, these being spaced at
least four feet apart.

In our reader’s particular case, it is
probable that a decrease rather than an
increase in efficienoy would occur, because,
owing to the greatly increased value of
aerial capacity, it would be necessary to
reduce the number of turns in the A.T.1.
in order to keep the L.C. value constant.
This would result in a reduction of the
potential difference set up across the
aerial tuning coil by the incoming signals.
Since at a distance of twenty miles from
a broadcasting station it is necessary that
the crystal receiver and aerial system be
of maximum efficiency in order to receive
signals of reasonable strength, it is re-
commended that onr reader pay special
attention to reducing aerial and earth
losses. In this respect there are several
points to be observed. In the first place
it may be said that the average amateur
is apt to pay too much attention to insula-
tion and not enough to isolation, and this
point is therefore especially commended
to our reader’s notice, although at the
same time the former point must not be
neglected. Another important point to
remember is that it is always advisable
to use some form of copper wire rather
than insulated steel wire, a point which
observation indicates is not always
realised.

If possible use an inverted L type
aerial, and make aerial and downlead all
one piece.  Particular attention should
be paid to the use of a good earth, tne
earth lead being soldered in several
places to the buried earthing device.
Remember also that the advice given
above concerning ‘aerial wire applies
equally to the earth lead. Finally, avoid
all joints, but if unavoidable, they should
be well soldered.

With regard to the receiver, it is to
be recommended that if maximum sigmal
strength is desired, a loose-coupled or
auto-coupled circuit be used. It is unfor-
tunate that many amateurs fail to realise
that connecting crystal and telephones in
shunt across the whole of the A.T.I. is
not necessarily productive of the greatest
signal strength,

B 3I
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Receiving KDKA on a Conventional
“B.B.C.” Set.

EADERS who are in possession of
valve recervers of the ordinary
type employing plug-in coils fre-

quently wish to listen for the transmis-
stons of KDKA and other short wave
stations, but are debarred by the expense
and trouble of constructing a special
short wave receiver. At the same time
they may have made many unsuccessful
attempts to receive these special trans-
missions by using special basket coils
containing only a few turns, but the
great difficulty which they encounter is
the coupling of the aerial to the grid
circuit of the detector valve, since, as is
well known, it is advisable that the aerial
ke not directly coupled in the manner
usually adopted on the broadcasting
wavelength. It is inconvenient to dis-
turb the interior of the set by adding a

_ three-way coilholder, and in many cases

readers give up the attempt altogether.
This is, however, not at all necessary,
and provided that the receiver is already
efficient on the broadcasting wavelengths,
1t is not at all difficult to receive sixty-
metre transmissions with very little
trouble. First it will be necessary to
eliminate the H.¥. stage, since the less

Fig. 2.—Connections of aerial for receiving
KDKA.,

said about the efficiency of H.F. amplifi-
cation on sixty metres the better. In
the case of a receiver embodying trans-

“former coupled H.F. amplification, this

may be done quite simply by following
the instructions given in colummn 2, page
643, of the June 24th issue of this
journal.

In the case of a *‘tuned anode’ re-
ceiver the procedure is still more simple,
since it is only necessary to remove the
anode coil and connect together the grid
and plate sockets of the H.F. vake by
the bridging piece therein described. It
will be necessary to construct a basket
coil for aerial tuning having the requisite
number of turns for the wavelength to
be received, and to connect it to the
aerial through a 0.0001 mfd. fixed con-
denser in accordance with Fig. 2. The
actual tapping point on the coil is best
found by experiment. The reaction coil,
which for KDKA may consist of about
ten turns, is coupled to the grid coil in
the usual manner.

0000

Correct Transformer Ratio with

0 D.E.Q. Valves.

READER 1is constructing a {wo-

valve receiver for the reception of

KDKA and the American amateurs
working on wavelengths of from 40 to 80
metres, and proposes to use a D.E.Q, type
of valve, and seeks our advice concern-
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ing the correct ratio of transformer to
employ in this set when a valve of the
type indicated is used.

Without knowing more definitely the
main purposes for which it is proposed
to use this receiver, it is_not altogether
easy to advise on this point. At first sight
it would appear that a low ratio trans-
former should be used, since the detector
valve has a very high impedance of the
order of 100,000 ohms, and as is known,
a low ratio usually indicates a trans-
former having a fairly high impedance
primary.  This combination will un-
doubtedly be productive of the best results

HT+ H.T.+
H
Tmfd Tmfd

100000

0-26mfd

0:0005mfd
u

- JULY 1r135th, 1925.

A Demonstration Set for the Local
Station.

READER wishes to construct a

five-valve receiver designed to give

maximum volume and purity from
a main station thirty miles distant, using
an outdoor aerial but incorporating no
reaction. It is desired to use resistance
coupling for the L.F. stages.

At this distance it is desirable, if re-
action is to be eschewed, to incorporate
a stage of high-frequency amplification”
preceding the detector valve. This will
make the energy input to the amplifier
considerably greater, which is a great
advantage, since it will be found that
the efficiency of a resistance-coupled am-
plifier will be greatly enhanced when the
mput is comparatively large. Sufficient
selectivity will be given by the tuned
H.F. stage, but in order to still further
increase this and at the same time pre-
serve the simplicity of tuning, it is as
well to incorporate the so-called aperiodic
aerial tuning, and for this purpose one
of the plug-in coils which are sold for
this purpose may be used in the aerial
tuning circuit. The circuit which we
illustrate in Fig. 3 will be found ex-
tremely suitable. Since we are not
making use of reaction, we can increase
our L.F. amplification by giving the
resistance in the anode circuit of the
detector valve a higher wvalue than
usual, a value of 100,000 ohms being
suitable. We may also use a valve
having a high amplification factor for
the rectifier, the QX being very suitable
for this purpose.

It will be found that with this type
of valve anode rectification is obtained ~
by connecting *he grid return lead to the

HT4+ HT+ H.(‘g:-

Imfd

1000000

0-25mfd

E‘
| or ¢

é)-c-:: 1O

.||” ‘

k...

G.B+1

Hhmfd

GB+2 G.B+

Fig. 3.—A selective loud-speaker circuit for moderate distances.

from the point of view of high quality of
reproduction, and if the main object of the
set is to receive the musical programmes
from KDKA, it would be better to employ
a low ratio transformer. If louder signals
are desired, however, or if the receiver is
to be used extensively for the reception
of amateur morse transmissions, a high
ratio transformer having a ratio of say
4 to 1 is preferable.

L
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negative side of the L.T. battery.
Actually it will be found that best results
are obtained when the grid is biased
negatively by a small battery, but it is
advisable to incorporate a potentiometer
as shown for critical adjustment. The
first L.F. valve may be of the D.E.5B.
type, the second L.F. valve being pre-

_ ferably a D.E.5, whilst the final valve

may be of the D.E.5.A. type.

1
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MORE MODIFICATIONS IN CONDENSER
CONSTRUCTION.
"

would secem that the variable condenser has been

singled out by designers of iwireless instruments {or
the purpose of demonstrating their skill, while manu-
facturers probably feel that they

are judged on the merits of this 3 s suffers from the disadvantage of
component. As Is to be expected : CONTENTS. : a crowding of wavelengths near
with much attention turned to con- s raop 3 the zero end of the scale. The
denser design, modifications have = . +  second type, with cut-away plates,
rapidly followed one another, and : EprromnaL Views % 3 gives even distribution of wave
« [3 y ¢ : \ - . < -
the condenser s apparently § Broapcast Wavemerer .. .. 94 i lengths round the dial, and,
doomed to remain for a whilein a ¢ By F. H. Haynes. : although for tuning purposes an
transition state of development. i INTERFERENCE 93 & improvement on the first type, is
: : By N. W. McLachlan. ¢ not so convenient as a condenser
'Good Points. ! WineLess ArLoar 10 & In '\\']llCh a simple ratio exists
1'Lossesl in conl(lcnsgerlsl‘have 1bcen : By s Torakssinees. : b:ttt\i\::n frequency amgl  dial
discussed  to  the tull, and no 3 i = S g
doubt a better understanding of & POW}E“ I‘GM?)“'”VC{‘TIONM, - 105 3
the electrical requirements has been & y N. P Vincer-Munter. : Straight Line Frequency
gained, giving rise to modifications. é NeEw Arrarares 108 i Condensers.
which during the past twelve 2 Cyrrent Torics 109 ¢ o i o
months have been steadily incor- & ) 2 The number of stations which
porated. The prospective pur i Traxsurring EQUIPMENT AT ONGAR 111 4 i he operated in a given band
jt o S ¢ - e ° ¢ < . R
chaser of a condenser when scrutin- & READERS” TpEas 113 & of wavelengths is dctermined by
ising the instrument looks for & DBroapcast BreviTies 115 g 8 freqtlentcyf(]lﬁerelnce,ﬂ and th?
such points as plain top bearing, & . ¢ assignment of wavelengths is no
]atera}l rigiditv1 of thle movir{;{; § Lervems to THE Eprron 172 made by equal wavelength inter-
B Q N v o .
plates, low zero capacity, an § READERS' Propuesis 119 § vals, but by a specified difference -
attractive method of suspension of : in frequency. It consequently
Lusersessasessnarannssssascacecaascanasancacansanaat  f01lOWS, in view of the relation-

the fixed plates to give good dis-
tribution of the electro-static field
with low. dielectric loss, a spindle that is at earth poten-
tial, good eclectrical bonding together of the plates, and
for general tuning purposes the plates to be truc square

law shaped.
Capacity and Dial Movement.

The changes in capacity produced by a variable con-
denser may be: (1) where the dial movement is simply
proportional to the capacity : that is, where the capacity

3
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variation is linear; (2) where the wavelength ratio to the
dial setting is linear; and (3) where the relation of the
dial setting to the frequency of the circuit is linear.

Shapé of the Plates.

The first type of condenser, having semi-circular plates,
when wused in a tuned circuit

N

ship of wavelength to frequency,
that there is still, even with the square law or
straight line wavelength condenser a crowding to-
gether “of stations towards the zero end of the
scale. 1f, therefore, tuning is to he accomplished
with equal ease at all settings of the dial, the
plates must be shaped to produce a uniform frequency
change for dial movement. The actual design, however,
may not prove simple.

£
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tion of the wavelength to which the receiving set is
, and it is surprising
to observe how few broadcast listeners equip themselves
with an instrument for deflinitely indicating wavelengths.
Even among lkeen enthusiasts wavemeters seem to be

S ;E;\R! HING for distant stations without an indica-

being tuned is somewhat futile

very little used, probably owing to the absence, until
recently, of a suitable instrument on the market.

A broadcast listener does, after a while, get some
idea of the tuning range of the circuits of his receiver,
hut owing to the considerable change in wavelength pro-
duced by variations of coupling between the tuning
inductances only very rough estimates can be madc.
When various plug-in coils are used for tuning it is im-
possible to form an accurate estimate of wavelength, and
when an cndeavour is being made to reccive a particular
station it is not unusual to see coils being interchanged
and. condensers swung through the full range of their
capacities, truly a surprising state of affairs!

Wavemeter Circuits.

The simplest form of wavemeter consists of a tuning
coil bridged with a condenser forming a tuned circuit
in which oscillations are set up by means of a buzzer and
battery. Such a wavemeter serves its purpose admirably,
and is useful for testing that all is in order with a
receiving set and for indicating wavelengths with sufficient
sharpness of tuming. It has the advantage that it pro-
duces a signal whether or not the receiver is in an
oscillating condition, and, consequently, changes of
reaction coupling which may materially alter the wave-
length can be made when tuning to the wavemeter.

Another type of circuit, the heterodyne wavemeter,
consists of an oscillating valve with tuned grid coil which
possesses the special merit of sharpness of tuning. If
the receiver is to oscillate in order to bring in the

B4

There is little purpose in knowing the wavelengths used
by broadcasting stations unless a wavemneter is emplayed
by the listener as a guide to tuning. An accurale
wavemeter, capable of sharp tuning, is an essential
part of the receiving set. It will not only eliminate a
greal deal of wunnecessary condenser swinging, the
principal cause of interference, but will assist in
increasing the number of stations heard.

By F. H. HAYNES.

required _transmission, ‘then an accurately calibrated
heterodvne wavemeter will indicate the exact setting
required and save much condenser swinging.

The heterodyne type of wavemeter does not produce an
audible signal on a receiver not capable of oscillating,
and for this reason a leaky condenser is often fitted in
the grid lead of the wavemeler so that it becomes periodi-
cally charged by the electron stream to the grid of the
valve and discharged by the leak resistance.  This
periodic fluctuation of the potential of the grid, which
stops the oscillations at intervals depending upon the grid
condenser and leak values, produces groups of damped

30TURNS _.
3
% 30ssc SDIA
47 TURNS 4,-
(240 C.C. 2 2 DIA

0-0005mfd
o med

40'NO38
EUREKAD.S.C.

+ H.T.

rw%erns
NO 38 EUREKA
P o

L—-hAn

HT. — LT. 4

Fig. 1.—By means of a two~-way key switch the wavemeter can be

operated as a simple heterodyne or a buzzer can be brought into

operation to interrupt the circuit and fluctuate the grid potential

so that the signals from the wavemeter are audible in the receiver
without adjustment to the reaction coupling.

wave trains audible faintly on a non-oscillating detector
and at good strength when brought to an oscillating con-
dition. It is not always easy, however, so to regulate
the value of the leak resistance that a note of suitahle

22
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Broadcast Wavemeter.—

frequency is obtained, though | 3 5

the principal drawback to the L& bt Vo]
method is that complete ob- G \3/,6 ‘

literation of oscillation is pro- ! %.J ' — -
duced by the charges acquired ‘
by the condenser in the grid
circuit. ~ The damping down
of the oscillations by this 1/
metholl gives rise to a degree 2/4
of flatness of tuning which is
likely to defeat the object of
using a valve at all as an

So- 0 Bl g

1@
(.)@.
#f’_ !

1 /'/4

oscillation producer, and a A F
means must be devised which 6 A= ‘
will suitably vary the ampli-

tude of the oscillations with- Ae Y2~ 16
out undue damping, and yet N
sufficiently modulating them LN B =
to produce an audible note. B T
o [T
A Sharply Tuned ' 1 1.5/" 3,/
146 /87 178
Wavemeter. T
5,
With this object in view Yy EETELPE
the circuit shown in the accom- 3/ e '
reutt © % % i ?
panying diagram was devel- E‘L@ & .10\.3‘, ’ ‘ ‘/1‘,6
oped. A buzzer 1s used to P [ . P - i .
fluctuate the potential of the L 4/8 ) Ve =1

8

grid, though at no time is the

rrid filament connection  Fig. 2.—The dimensional panel layout. The sizes of holes: A, 7/16in.; B, 5/32in., and countersun‘&
{-’ k 1 1 g fotg 4B.A. screws ; G, 9/64ipn , and countersunk for 5B.A screws ; D, 9/64in.; E, 3/32 in., and tapped
oroken, and the potential for 6B.A. screws : F, 3/32in. on underside of pancl, and tapped for 6B.A. screws.

changes are not so severe as

to produce an excessive degree of flatness of tuning. It will be seen that when the blade of the buzzer is making

C0005meds

T

)

TO BUZZER

] CONTACT SCREW
4 TO BUZZER

1 2 3
it b etine v o Lo ARMATURE

Fig. 3.—Practical wiring diagram, showing to scale relative positions of the component paris.

5
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contact with the screw, that a
negative potential is applied
to the grid, whilst when the
contact breaks, connection 1is
made to the positive of the
filament battery through the
buzzer winding and its non-
inductive shunt. Careful test,
however, revealed that by em-
ploying a large capacity con-
denser of the order of o.2
mfd. across the buzzer contacts
and a buzzer working at a high
note frequency, that the grid
never actually becomes posi-
tive in potential with regard
to the filament. This 1s
probably due to the voltage
drop across the resistance
when the condenser is receiv-
ing a partial charge in the re-
verse direction, and to the cur-
rent flow produced in both the
resistance and the condenser
by the induced current set up
in tlte buzzer magnet windings.

From the circuit it will he
seen that a two-position key 1s
connected ir. the battery leads.

B 3
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Broadcast Wavemeter.—
In one.position the circuit is a simple heterodyne wave-
meter producing very sharp tuning for use with an oscil-
lating receiver and when using the wavemeter
for capacity and inductance measurements.
The other position gives modulated waves
whereby signals are set up in a receiver irres
spective of the reaction coupling.

Ay

Construction.

The size of the panel and cabinet is deter-
mined by the type of valve to be used and
the batteries required to operate it. 'The
depth of the box may be kept to a minimum
by selecting a valve with a short bulb. 'The
dimensions shown accommodate the Metro
Vick D.E.11 and its hatteries, consisting of
two Siemens type ‘“S’’ cells connected in
parallel for filament heating and operating
the buzzer and two Hellesens g-volt grid batteries
connected in series for the plate potential. Other
suitable valves, though larger in dimensions and oper-
ated from a single cell ¢ Exide ’’ accumulator, are the
Mullard D.3 L.F. (double green ring), the Marconi
Osram DER, the Ediswan ARDE ..., and the B.T.H.
B.3.  These valves have a long life, though (o guard
against accidents it is advisable if possible, when cali-
brating the instrument, to obtain a pair of valves so that
when replacing one by the other changes are not pro-
duced in the wavelength scale.

Great care must be taken in the selection of the tuning
condenser, and for better uniformity in the relationship
between wavelength and degrees on the dial the square
law type is to be recommended. When accurately cali-
brating a tuned circuit the author, on one occasion,

R A T T

JULY 22nd, 1923.

In addition to the valve window

Fig. 5.—The finished instrument.
a hole in the bottom of the box is useful for viewing the filament
of vertical filament type dull emitter valves.

observed a small bend in the wavelength curve which
was traceable to the rotation of the ‘‘ square law ’’ plates
moving into the field of the coil, causing a slight drop
off its inductance value. _\ condenser of the tyvpe shown
in the photograph was therefore adopted to guard
against this difficulty, though revolving plate condensers
in metal Loxes equally well serve the purpose, while the
unprotected type must not
be set up so that the moving

i

plates move closely into the
field of the coils. The con-
denser shown gives a com-
plete revolution of the dial
in moving from minimum

to  maximum, a  desir-
able featwre when actual
station settings are to e
recorded upon it.  The

centre knob operates through
reduction gear, giving the
necessary critical adjustment
of tuning of which the
instrument is capable. There
15 mappreciable backlash n
the mechanism connecting
the dial and moving plates,
while neither side of con-
denser is. earth or spindle
electrically connected.

The working drawings ata
self-explanatory as the in-
strument consists of so few/

Fig. 4. —Underside view of the finished wavemeter.

B 6

The space at the end of the panel is occupied
by the dry cell batteries attached to the interior of the box, though if a deeper containing box is
used a condenser with semi—clrcular plates can occupy this part of the panel.

components, and winding
data is eiven in the circuit
diagram. For. convenience

14
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Broadcast Wavemeter.—

the same gauge wire is used
for the buzzer shunt as the
fixed filament resistance,
which is suitable for the
D.E.11 type valve. For the
other valves mentioned five
gin. strards of wire will be
required. The tuning coils
are attached by means of
long 6 B screws, and spaced
from the panel by means of
short pieces of ebonite. A
6BA screw and nut with
ebonite spacer holds the two
ebonite formers together in
addition to making use of
one of the screws used for
attaching the formers to the
panel. A third screw pre-
vents the recaction winding
former from rotating, for it
is most important that the
relative positions of the two
cbils shall not change or the
mstrument will lose its cali-
bration. - Both coils are-
wound in the same direction,

their connections being as
shown in the practical wiring
diagram, for oscillations to be set up.

In order that the filament may be viewed a in. hole
should be drilled in the bottom of the box immediately
under the pip of the valve in addition, or as an alternative,
to the valve window. The buzzer shunt is carried upon a
small ebonite former, the wire being doubled before wind-
ing to render the coil non-inductive. The filament resist-
ance is connected as a spiral in the lead from the filament
to the key. Duplicate leads are shown in the practical
wiring diagram to indicate the key contacts which are
Lridged across.

PACKING PIECE

Fig. 7. —~The method of assembling fillament heating and high-

tension batteries in the containing box. Centact is picked up by

means of three copper tags and the packing piece is necessary to
hold the panel level*

4

Fig. 6.—Another view of the apparatus on the panel.

Operation,

When completed it is advisable to test for self-oscilla-

~tion before assembling in the box, and as a preliminary

external H.'F. volts may be applied. The wavemeter valve -
circuit will not oscillate, of course, unless the huzzer con-
tacts-are closed. An oscillating receiver is necessary to
receive the signal emitted by the wavemeter. Providing
the wiring is correct and the huzzer is not troublesome, the
wavemeter will function as a damped wave transmitter on
throwing over the key.

Calibration.

No attempt .must be made to calibrate until the instru-
ment is completely finished and fitted to the box. To cali-
brate by comparison with a standard from which a curve
can be plotted showing the relationship between wave-
length and scale reading is recommended, though a very
good calibration can be obtained if some half dozen or
more broadcasting stations can be tuned in upon the broad-
cast receiver. Tt is then only necessary to adjust the wave-
meter so that it interferes with the transmission of known
wavelength.” A number of points can thus be fixed and a
curve prepared. Trom these fixed points one proceeds to
estimate other wavelengths and tune the vecciver to trans-
missions of wavelengths occurring in the gaps on the scale.
By this process the whole scale will become so accurately -
calibrated that even errors in certain of the stated wave-
lengths of some of the Luropean stations will at once be
detected. Significant, also, is the ease with which
transmissions can be tuned in and at once identified, and
the number of stations which the broadcast receiver is,
capable of bringing in extends rapidly.

\ B 7
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The Analysis of Impulsive Interference.

By N. W. McLACHLAN, D.Sc,

M.LE.E., F.Inst.P.

(Concluded from page 87 of preidous issue.)

It has already been indicated that telegraphic and
telephonic radio communication is concomitant with a
series of side frequencies. In telephony the width of
the band on either side of the central or carrier fre-
quency is much wider than that with telegraphy at speeds
of, say, 200 w.p.m. If, however, the speed of tele-
graphic signalling is sufficiently high, say 2,000 words
per minute, the band is fairly broad. The effect of
reaction in curtailing the higher acoustic frequencies in
telephony is well known, and, moreover, it is inadmis-
sible for good quality and adequate interpretational
characteristics in speech, and especially in music, that the
higher tones should be reduced perceptibly. Thus from
this viewpaint of sterling quality a high degree of selec-
tivity must be ruled out. On the other hand, in tele-
graphy there is, in general, a great eal more latitude,
and the circuits can be made much more selective than
those in telephony without deleterious effects. Hence we
may epitomise the matter by saying that good quality
and high selectivity are mutually exclusive.

Impulsive Interference.

The effect of a filter or a reactive circuit in attenuating
sicady frequencies on either side=of the resonance point
has already heen mentioned. The most troublesome form
of interference, however, is usually of an impulsive
nature. In a previous section it was shown that any
mpulse can bLe resolved into a frequency spectrum. The
refative effect of an impulse on, say, an aerial systen
depends upon i—

(a) The selectivity of the system.

(6) The relative intensity of the component frequencies
of the impulse in the neighbourhood of the fre-
quency to which the aerial is tuned.

Suppose an aerial system is tuned to 1oo metres, and

a series of impulses occur whose main spectral frequencies
are in the region of 20,000 metres. The effect of the
impulses on the aerial will be negligible unless their in-
tensity is very great. In a case of this kind the relative
signal on 100 metres
impulse on 20,000 metres
proportional to the damping of the circuit, provided the
signal has attained its maximum value in the circuil,
When the signal is growing in the circuit the foregoing
B8

effect of is almost inversely

ratio may be much reduced. A lowly damped circuit is
beneficial, despite this disadvantage. So far as selec-
tivity is concerned, the steeper the sides of the selectivity
curve, and the narrower the top, the smaller is the influ-
ence of a wave of any frequency outside the receptive
range of the circuit.’ On the other hand. the relative
effect of the spectral frequencies which fall aithin the
receptive range is wnaltered. ‘Thus, if the main spectral
frequencies of an impulse fall within the frequency band
of the receiver, there is little reduction in the current
produced by the impulse.  Or, again, if the spectral fre-
quencies of an impulse—whatever its main frequencies
may be—-are sutficiently strong, those which fall within
the frequency band of the veceiver will cause trouble.
Moreover, the efficacy of a filter circuit depends on the
wave form and duration of the impulse, since this governs
the spectral frequencies (relative magnitudes). If, there.
fore, a circuit is operated on a wavelength which is open
to the main frequencies of interfering e.m.f.’s—atmo-
spheric or otherwise—the only hope of reducing such
interference is directional reception, unless, of course, the
interference is not of a particularly directional nature.

The immunity from severe atmospherics on short waves
of 1oo metres or so is well known. The greater inter-
ference on long waves is due possibly to the main atmo-
spheric spectral frequencies being in the long wave region.
Tt appears that atmospherics have many and varied wave
forms. Until more is known about these, our know-
ledge on atmospherics in relation to radio-receivers must
remain in abeyance. although the spectrum. mode of
viewing the matter is independent of the wave form.

In viewing the problem of interference by the aid of
an infinite series of frequencies there is one salient
teature which must not he forgotten. The initial action
of any component trequency is to cause a free oscillation
of the circuit in question.

Experiments with Local Buzzer.

The influence of selectivity on a known form of imn-
pulse, such as a ‘' Spark ’" or ‘‘ Buazer ’’ transmission,
can be examined by any experimenter, and the results will
confirn1 the preceding statements. If the decrement of

! See Experimental Wireless, page 398, April, 1924,
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Interference.—

the spark is high, the important spectral frequencies into
which the damped oscillation can be resolved will cover
a 'much wider band than when the decrement is low.
Thus, if a receiving station is tuned to 550 metres and
a spark station is operating on 6oo metres, a low decre-
ment spark will be more readily reduced in intensity than
one of high decrement. If a spark station is not avail-
able for tests with filter circuits and reaction, the best
plan is to fix up a local buzzer circuit whose decrement
can be varied by inserting resistance. Tilter and re-
active circuits can then be compared on one’s own
premises. Whichever circuit is better with the buzzer
will be better on actual signals, provided, of course, the
wavelengths are in fairly close agreement.

In telephony a note [ilter circuit 1s out of the ques-
tion, but in telegraphy it can be used to great advantage
to follow a high-frequency filter. In general, it is un-
eeconomical and impracticable to do all the filtering at
H.¥., so that what may he regarded as the “‘overall ”’
frequency band of a receiver can he narrowed down by
the aid of note filters. In recciving spark stations it is
to be observed that when using a note filter—say, one
stage—a spark station® has a multitude of notes, 7.e.,
the notes cover a wide frequency band. The main or
loudest note 1s that of spark frequency.

Summary.

1. 1f the interference is sufficiently intense it can-
not be adequately reduced by known means at the
receiver.

2. Before taking any elaborate steps the interference
ought to be thoroughly diagnosed.

3. Every source of interference can be represented by
a band, or spectrum, of frequencies. The wider the band
the more widespread the interference. Tlio interference
is most troublesome when the frequencies of major im-

* Without heterodyne.

2%

portance are in the neighbourhood of the frequency of the
signal it is desired to receive.

4. At any given wavelength the higher the speed of
telegraphic transmission the wider the wave band and
the greater the number of stations which are liable io be
jammed.

5. The wave band of a telephone transmitter is much
greater than that of a telegraph transmitter. In ecither
case the width expressed as a percentage of the carrier
frequency decreases as the wavelength decreases. More-
over, on any given wavelength a telephone station can
cause more jamming than a telegraph station, provided
the signal strengths are equal.

6. Jamming can be reduced by aid of directional re-
ception provided there is an adequate angular distance
hetween the desired and undesired signals and the latter
are not too intense.

7. Selective circuits will attenuate appreciably all
steady frequencics outside a certain band. 1f. however,
the interfering frequencies fall within the band, or if the
frequencies outside the band are of sufficient intensity,
there is no cure at the receiver if directional reception
fails.

8. To secure good filtering, selective or rejector circuits
ntust have low resistances. ’

9. In using reaction to secure selectivity, stability is
essential. The circuit must be absclutely in tune with
the incoming signals orthe selectivity will be obtained on
the wrong wavelength. The valve should be operated on
the straight part of its characteristic curve to preserve a
constant negative resistance effect, and therefore unvary-
ing selectivity, especially if jamming is prevalent. To
accomplish this, the signals should be weak to limit the
excursion of grid potential, and there must be no grid
current.

10. High selectivity and high speed telegraphic trans-
mission are mutually exclusive, as also are high selectivity
and sterling quality in telephony.

»
THE EMPIRE STATION, RUGBY. A view in the machine room, showing the high tension generators in course of assembly
B9
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By RICHARD TWELVETREES, A.M.I.Mech.E.

MMEDIATELY prior to the start on her maiden
voyage to Australia, the writer had the opportunity
of examining and testing the wireless equipment on

the R.M.S. Chitral, which sailed on July 3rd. The
vessel, which is of 15,000 tons gross, was built for the
Peninsular and Oriental Steam Navigation Company by
Messrs. Alex. Stephen and Sons, Ltd., of Glasgow, for
carrying mails and passengers between London and
Australia, and represents the latest development in ship-
building design and construction, the wireless apparatus
in particular including a number of very interesting
features.

Before giving details of the different apparatus com-
prising the equipment, it may be well to remind readers
of some of the peculiar problems, which caused a great
deal of trouble to radio engineers and wireless operators
alike, prior to the introduction of the perfected appli
ances of to-day, for while the familiar apparatus
used for hroadcasting and the entertainment side of wire-
less may sometimes be forgiven if it causes annoyance by
erratic behaviour, yet anything short of perfect reception
and transnussion in connection with a ship’s equipment
many endanger thousands of lives at a time. In addition
to reliability there are other considerations of importance
which may be enumerated briefly as follows :—(1)
Adequate range of receiving and transmitting instruments.
(2) Facilities for the rapid change of wavelength and
control of power. (3) The elimination, as far as pos-
sible, of the prevalence of interference by other stations.
These problems, to say nothing of others of a more
technical character, have received very close attention
from the research engineers of the Radio Communication
Company, with the result that the latest apparatus meets
the requirements enumerated above.

" I0

The installation on the Chitral comprises a standard
1} kilowatt spark transmitter, used for normal operations
in conjunction with other ships and coast stations; a
continuous wave transmitter, by the aid of which the
ship can remain in constant touch with Jand during the
whole of the vovage from England to Australia; a direc-
tion-finding apparatus whereby the position of the ship
can be determined in foggy weather, without interfering
with the rest of the wireless gear, and, lastly, a com-
bined receiving and transmitting gear fitted to the ship’s
motor lifeloat.

In the following notes, each of the units comprising
the above equipment will be described briefly, and it
will be seen that the appararus includes many improve-
ments upon earlier equipment.

The 1} kilowatt Continuous Wave Transmitter.

This part of the equipment, Fig. 1, is installed in the
wireless operator’s cabin and is designed to operate from
the main motor alternator and H.T. transtformer, wlich
forms part of the standard 1} kilowatt ‘‘ Polar’’ spark
installation. The continuous wave transmission permits
of long-distance communication (normally on a wavelength
of 2,100 to 2,400 metres), to be maintained with the
continuous wave stations, such as that of the Post Office
Station at Devizes, and other stations in different parts of
the world. This provides an alternative direct route for
the disposal of traffic over far greater distances and with
less interference than is the case with the usual coastal
station service on a wavelength of 6oo metres.

The current for the C.\W. transmitter is supplied by

an alternator with an output of 1} kilowatts at 200 volts, -

500 cvcles per second, this frequency being adopted as
being particularly suitable for the purpose- As may be
17
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Wireless Afloat.—

scen from Fig. 1, the transmitter consists of an enclosed
unit in an angle iron framework, the members of which
form the support for the various components of the
apparatus. .\ feature of the design is the provision of
automatic protection switches, which are so arranged that
immediately any of the doors of the cage are opened,
the current to the transformer is cut off, thus ensuring
safety when any changes or adjustments bhave to be
made.

Included in the circuit is a smoothing condenser which
eliminates ripple produced by the rectified alternating
current supply.

Mullard valves are employed as rectifiers and oscillator.
two U/z50 valves being used for the former and one
O/500 for the latter, all three valves being arrange in
very accessible positions and mounted in such a way as
to be free from visk of damage from either shock or
vibration.

Mounted at the top of the transmitter unit are three
indicating instruments, which are respectively the aerial
ammeter, showing the amperes in the aerial, the high-ten-
sion feed milliammeter, and the valve filament voltmeter.
The latter can be used to register the voltage either for
the oscillator or the rectifier filaments, by means of a
switch.  Adjustabile chokes are used for controlling® the
filaments, whilst a third, or compensator choke, is em-
hodied with the circuit to maintain a constant load on the
valves  during Morse transmission. The photograph,
Ig. 2, shows part of the aerial tuming inductance lixed
above the transmitter unit. Tapping points for wave-
length adjustment are made by metal clips, and any
of the four standard wavelengths can be selected instantly
by means of the switches situated at the right-hand side
of the inductance.

Wireless
WerEld

101
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Fig.1.—The 1} kilowatt C.W. transmitter, designed to operate from
th2 main motor alternator and H.T. transformer.
The Spark Transmitter Unit.

All the recording struments, wavelength and power
controls of the spark trans-

mitter  are  conveniently
located in  front of the
switchboard parel, the
various elements of the high
frequency and low frequency
circuits, together with those
of the emergency gear,
being locaterdd at the rear.
The motor alternator and the
svnchronous discharger are
contained in a sound:proof
compartment  beneath  the
unit in a conveniently acces-
sible position.

Other  features of this
apparatus include an auto-
matic push button starter
locatell on the operator's
table, so that the motor alter-
nator can be started quickly
and smoothlv; a ** listening
through > keving  system
dispensing  with the usual
“send-receive 77 switch and
giving complete control of

Fig.'2.—1In the operator’s cabin. The transmitter unit is seen on the left, with the aerial tuning inductarce
above it. The receiver stands in front of the operator, and on its left is the negatron oscillator.

9

the spark frequencies by
means of a regulator.
B IT
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Wirefess Afloat.—
The Valve Receiver and Negatron Oscillator,

A valve detector is employed with the receiver. The
receiver itself operates over a wavelength range of 250
to zo,000 metres, and incorporates a direct reading wave-
length indicator in the closed circuit. This indicator,
situated on the left-hand side of the instrument, ¥ig. 2,
is calibrated, and enables the operator to adjust to the
wavelength of the incoming signals easily,

For use in case of emergency, a stand-by crystal detec-
tor is embodied in the receiver, and the reception of
continuous wave signals is effected by the aid of a
Negatron oscitlator located on the left-hand side of the
receiving instrument.

The Direction Finder.

"The direction finding equipment is a unit in itself. The
recciving instrument, or tuner, Fig. 3, is situated in the
ship’s chart room and has a normal wavelength of 600
10 1,000 metres. The tuning is effected by the aid of a
single variable condenser, the signals, of course, being
received on the headphones. Projecting from the right-
hand side of the receiver cabinet is a large control wheel,
which rotates the vertical shaft, the base of which can be
seen in the photograph. This shaft extends through the
roof of the chart room to the deck above, where it termi-
nates in the receiving framework, or loop aerial. The
direction finder operates on the Robinson system. At
the base of the vertical shaft is a revolving dial, which
is calibrated from zero to 360 degrees, the zero setting
being adjustable and made to coincide with the fore and
aft line of the ship at the time of installation. The point
of maximum signal strength indicates the bearing,

Fig. 3.—The direction-finding instrument, which has a normal
waveleugth of between 600 and 1,000 metres.
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Fig. 4.—The lifeboat receiver-transmitter which is designed for
operation by persons having no technical knowledge of wireless.

The Lifeboat Receiver-transmitter.

Not the least interesting part of the wireless equipment
of the Clitral is the receiver-transmitter apparatus in-
stalled in the ship’s motor lifeboat, which is so designed
that signals can be sent or received by persons who have
no technical knowledge of wireless. This, of course, is
very important, for there is never any guarantee that a
wireless operator would find a place in the motor life-
boat, if the latter had to be launched hurriedly.

The set is a § kw. quenched spark transmitter working
on a fixed wavelength of 60o metres supplied by a motor
alternator with an easily erected aerial and a three-valve
receiving set. The installation has a normal daylight
range of from 50 to 6o nautical miles.

The apparatus shown in Fig. 4 is located in a small
cabin at the forward part of the boat, and full instruc-
tions are provided in case messages have to be transmitted
by inexperienced persons,

BROADCAST SYSTEM FOR GREECE?

“HE Government of Greece has at last given permis-
sion for the use of wireless receivers, but stipulates
that they must not be tunable to a wavelength of more
than 2,000 metres, and that inside aerials alone are to
be used. It is hoped that this may be regarded as an
intimation that Greece which, as a country, has hitherto
been somewhat backward in wireless matters, apart from
the establishment of commercial and naval stations, is
seriously contemplating some scheme of broadcasting.
16
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N a recent article in which the writer described a three-
}I valve general purpose receiver embodying one stage
of low-frequency amplification, mention was made of
the fact that a second stage of low-frequency amplifica-
tion was not included, since in the writer’s opinion one
stage of transformer-coupled L..F. amplification gave as
much loud-speaker volume as is obtainable without dis-
tortion under ordinary conditions, unless the use of special
power valves with rather high H.T wvalues is resorted to.
Tt was further advised that in all cases where exceptional
volume was desired, a specially designed power
amplifier be constructed with an entirely separate H.T.
supply and using valves capable of dealing with large
power without distortion, and in the ensuing article the
writer intends to describe a suitable instrument as a
logical and practical outcome of the advice contained in
his previous article.?

Principal Causes of Distortion.

It is well that we first consider briefly the reasons which
make the construction of a separate power amplifier ad-
visable, if not imperative. Probably the receiver which
usually goes under the name of ‘‘standard four-valve
set’ is responsible for greater prejudice against the much-
maligned loud-speaker than anvthing else. I.et it he
said at once that although some loud-speakers may be
slightly better than others, there is not a great deal to
choose between them, and that actually the standard of
reproduction aftainable by the average household instru-
ment is really very good indeed, and we must look
further for the cause of the nerve-wracking cacophony

v Wireless World, June 24th, 1925, page 639.

Ix

Special precautions have been laken in this instru-
menl to secure natural reproduction, and a special
swilching arrangement has been introduced whereby
volume is controlled in a manner which does not
interfere with the qualily of reproduction.

By N. P. VINCER=-MINTER.

which many wireless enthusiasts delight to honour with
the name of music.

In the course of the writer’s experience a large
number of cases of sets have come within his venue,
which are quite nice on headphones without L.F. amplifi-
cation, or with at most one stage of I..I*. amplification,
but are an abomination when the extra valve or valves
are switched on for loud-speaker work, and as a result
of this he would say that by far the greater number
of these sets were quite well designed even on the L.T'.
side, and that ninety per cent. of the distortion com-
plained of was due to overloading of valves. Sufficient
time and space are not now available for a lengthy discur-
sus into the reason why a valve distorts when too great a
voltage swing is applied between its grid and filament,
but this matter has been fully explained by the
writer in a previous article, to which readers are referred
for further information.? T.et it be said- definitely that
the ordinary type of general purpose valve with limited
emission is not suitable for use after two stages of L.TF.

amplification, and it will #of he rendered suitable for this -

purpose by the application of 100 volts H.T. to its
anode, nor will a power valve do much to help matters if
it is merely inserted in place of an ordinary valve with
an anode voltage of sixty and no grid bias. =

Factors Determining Transformer Ratijos.

Having then decided that a separate instrument is
necessary, we may now proceed to the question of design.
In the first place, transformers are used, since the writer
has yet to be convinced that natural reproduction is im-
possible of attainment with transformers, provided that

! Wireless World, April 1st, 1925, page 247.
B I3
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care is taken to see that the im- 4 6B,
pedance of the primary of any

YULY 22nd, 1925.

0—~GB.y

transformer is two or three times — G383

greater than that of the valve in

4 0+GB.,

whose anode circuit it is con-

7 —————0+HT.,

Yy

+ H.T. ; O—
nected. Since the amplifier is to —H-T~1V—J
be capable of addition to any
existing type of receiver, includ-
ing crystal sets, two stages of
amplilication are necessary in
order to produce full loud-
speaker volume from any re-
ceiver. The next question to be
decided is the ratios of the first
and second stage transformers.
As we have just seen, it is neces-
sary that the impedance of the

i -0 —H.T.g

+
OUTPU'I;T

primary of any transformer be
two or three times the impedance

-0+ L,T

of the valve preceding it. Now
the ordinary detector valve has a

-0 —-L.T.

very high impedance, and since

it is obvious that more often than
not the first transformer will be
used immediately after a detector valve, it is important
that the primary impedance of this component be high,
and this, of course, involves a large number of turns on
the primary of the transformer, this in its turn postulat-
ing the use of a low ratio transformer in the first stage
for reasons detailed by the writer in a previous article.!
The first L.F. valve is usually a medium-sized power
valve, such as the D.E.5, and since this has a fairly low
impedance our second transformer does not require so
many turns on its primary, and a higher ratio may be
used. The actual instruments used in this amplifier have
ratios of 3to 1 and 5 to 1 respectively, and are eminently
suitable, not only on account of their ratio and excellent
' Wireless World, April 1st, 1925 page 247.

= A-H e %—-&—2%—*—1%*1 s B

Fig. 1.—Theoretical connections of the amplifier.

reproduction, but also on account of their ability to with-
stand high H.T. voltages with equanimity.

These points having been dealt with, we come to
another point of equal importance. In a well-designed
ampliiler it is obvious that the final valve should be of a
type capable of handling larger power than the preced-
ing valve. This is a point realised and attended to by
the more enlightened wireless enthusiast, but even this
type of amateur frequently falls into the error of arrang-
ing his switching so that in the event of the volume being
unbearably great, as in the case of a nearby station,
the final valve is eliminated, and the loud-speaker trans-
ferred to the anode circuit of the preceding valve. This
is obviously wrong for the following reason. 1If the in-
coming signals are so great
that distortion due to valve
overloading is present, it is

e, +

yé

! ! 0

% Ve @ L% e
{ B©T L.F

' oy
Flos *7 L, T

4 Pa % 6" y
y 2y _.céff%_@

more likely than not that
the distortion due to over-

@' 3/4':

loading is due to the first
valve, which is prob-

s abl_v' of the D.E.5 type,
@c o@ A rather than to the final valve,
which should be of the

D.E.5A type, and therefore
capable of handling large
power without distor-
tion.  Therefare,  although
»  the elimination of the final
& valve, and the transference

of the loud-speaker to the
anode circuit of the first

- L.F. valve will certainly re-
duce volume considerably,
the distortion will still re-

Fig. 2.—Dimensional drawing of the panel.

Drilling sizes:
o. 4 wood screws.

B 14

A, 1/8in., B, 1/8in., countersunk for
Cy 5/32in., countersunk for No. 4 B.A Screws. D, 3/16in

] main the same, since the

‘overload 7’ input to the

grid of this valve is in no
20
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way reduced. The obvious thing to do then is to so
arrange our switching that in the event of signalg being
too strong the output of the detector valve can be passed
straight to the final valve through the intermediary of the
transformer, and the first valve eliminated.  This is
actually frequently done by many writers, but few

Fig. 3.—Practical wiring diagram. Note specially the connections
to the switch.

of them scem to realise that by thus eliminating one form
of distortion they are introducing another equally per-
nicious. The reason is that the switching 1is usually
arranged so that the primary of the first transformer is
disconnected from the anode circuit of the detector valve,
and the output of the detector valve passed to the primary

of the second transformer.

Thus we have now the com-
paratively low impedance of
the primary of the second
(high ratio) transformer fol-
lowing the high impedance
of the detector valve. and our
care in choosing transformers
of correct ratio has been
nullified, or, perhaps, it
would he more technically
correct to sav that our care
in arranging that the impe-
dance of the primary of the
transformer following any
given valve is suitable for
the impedance of that valve
has been set at naught. The

writer  has therefore so
arranged the switching of
this  amplifier that Joth

these defects are eliminated,
and when it is desired to
eliminate one stage of ampli-
fication, it is the first valve

Fig. 4.—An underside view of the amplifier.

10 ©

but the second irarsformer
that is eliminated, the O.S.

BI5
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Power Amplification.—
of the first transformer being
connected to the grid of the
second valve, whilst an addi-
tional point of the switch is
used, so that the grid bias
suitable to the final valve is
not upset when switching
out one stage. = This may
sound complicated, but actu-
ally it is quite simple, as a
glance at the theoretical
diagram in Fig. 1 will show.
In order to explain matters
fully, let us ignore the
cabinet and its two H.T.
batteries for the moment,
and consider the case of a
D.E.5 valve in the first stage
and an L.S.5 in the second
stage. e shall then require
a 1zo-volt H.'T'. hattery con-
nected to the H.T.a
terminals, and a 4}-volt grid
battery to the G.B.1 termi-
nals, this being suitable for
the D.E.5 valve. Now the
L.S.5 is preferably oper
ated with 180 volts H.T.
and 12 volts G.B., and there-
tore we shall require to con-
nect an extra 6o-volt H.T.
battery to terminals H.T.2
and extra grid bias to G.B.z2
to bring the total G.B. on
the final valve to 12 volts. 1f volume is too great, a
movement of the switch will eliminate the D.E.5 and con-
nect the O.S. of the first transformer to the grid of the
I.S.5. Now it will at once be seen that if the extra
switch point were not provided, the grid bias to the
L.S.5 valve would be upset, as normally only 4% volts
negative would be applied to the I.S. of the first trans-
former. The extra switch takes care of this, however,
and a further switch point is arranged for the breaking
of the filament circuit of the first L.F. valve.

Choosing Correct Types of Valves.

Actually the instrument was designed for the employ-
ment of a D.E. 5 valve in the first stage and a D.E.5A. in
the second. Both these valves require an anode voltage of
120, so that terminals H.T.2 may be short-circuited and
both H.T. batteries incorporated inside the cabinet, an
extra H.T. hattery exterior to the cabinet being added
if at any time it was desired to use an L.S.5 or
1..S.5A. type of valve in the second stage. With
120 volts H.T. the D.E.5 will require 4} volts G.B.
and the D.E.5A. about ¢ volts or more, and so if a
4%-volt battery is connecterl to G.B.1 it is necessary to
connect an extra 4% volts or more to G.B.z. A 6o-volt
H.T. battery should be placed in each side pocket and
the negative terminal of the battery in the left-hand side
pocket (see photograph Fig. 5) connected to H.T.1,
whilst a connection from the positive terminal of this

B i6
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Fig. 5.—A general view of the completed instrument.

bittery to the negative terminal of the H.T. battery in
the right-hand pocket should he made by means of
wander plugs and a flexible wire passing along -the
hottom of the cabinet underneath the panel. Since
the H.T.2— terminal is the same as the H.T.r+
terminal, it is plain that a ‘connection can be taken from
this terminal to the positive terminal of the H.T.
battery in the right-hand pocket. With regard to grid
batteries, six volts are connected to ecach set of G.B.
terminals in order to allow ample margin. The actual
H.T. batteries used in this set are the ‘‘ Eveready
66-volt type, and there is ample room in the side pockets
for both these and also the grid cells. 1t is recom
mended that a switch having a central ‘‘ zero”’ position
be used. such as the ¢ Burndept,”’ since in this way it
is possible to arrange for the switching off of batteries
when the instrument is not in use, unless a separate
battery switch is resorted to. = A further' advantage
obtained from a switch of this type is that arrangements
can be made for the breaking of the primary circuit
of the first transformer when the instrument is not in
use.
Convenience of Switching Arrangements Used.

The writer has found this point of the greatest
possible convenience, since it is possible to leave the
amplifier with its input terminals permanently connected
to one pair of telephone terminals of any receiver, the
loud-speaker being permanently connected to the output

21
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Power Amplification.—

terminals of the amplifier. Assuming that non-
technical members of the family are listening-in with
their telephones connected to the other pair of telephone
terminals of the receiver they can instantly throw the
loud-speaker into action, using one or two stages of
amplification, as desired, and can just as simply throw it
out of action. Were the primary not lbroken in this
manner, it would be impossible to leave the amplifier
permanently connected, since the primary would e in
shunt with the telephones of the receiver, and so cause
a considerable reduction in the strength of the signals
being. received on the telephones.

Desirability of Fixed Resistances.

The fixed resistances used in conjunction with this
amplifier are worthy of note, being particularly neat and
unobtrusive, and they also possess the advantage of being
instantly interchangeable, according to the type of valve
used. Of course variable rheostats on an L.F.
amplifier are quite unnecessarv. Since it is intended to
use D.E.5 and D.E.5A. valves in conjunction with a
six-volt accumulator, the components used are of 2.8 ohms
resistance, but other values suitable for any type of valve
can be obtained from the makers. They fit into special
sockets on the panel, and are thus instantaneously
interchangealble. They possess the great merit of not
being an evesore on the panel, an impeachment which
cannot be withheld from many tvpes of fixed resistance.
Although the necessity of using an entirely separate
H.T. supply is advised, there is no reason to prevent the
filament battery supplving the recciver from also supply-
ing the amplifier. Do not forget to connect an H.T.
battery to H.T.z if an I..S.5 valve is used in the last
stage, and to incrvease the grid voltage applied to G.B.z2,

Wireless
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Worrld
although the voltage ,values connected to IL.T.r and

G.B.1 will be unaffected.

The main intention of the writer in this article was
not so much to give a design tc which the amateur
should rigidly adhere as to lay down definite principles
which ought to govern the esign of any power amplifier,
and therefore constructional details of the cabinet are
not given, since it is thought that the amateur would
prefer to design his own cahinet; but it is advised that
whatever is done on this point, itf is better to arrange for
the H.T. and grid batteries to be totally enclosed.
F'ull constructional details of the actual instrument as
distinct from the cabinet are readily obtainable from the
details given in I'igs. 2 and 3 as well as from the
photographs. The chonite bushes seen in the sides
and front of the cabinet are for the purpose of allowing
connections to receiver, loud-speaker and -accumulator to
be made neatly and unobtrusively, so that the lid of the
cabinet can be closed without removal of these wires.

LIST OF COMPONENTS.

Ebonite panel 12in. X 6in. X }in.

First stuge transformer, 3 to 1 ratio (Igranic).

Second stage fransformer, 5 to 1 ratio (Igraruc&

S-point double-throw swilch with central zero (Burndept).

Interchangeable type fixed condenser 0-001 mfd. (Peto Scoll).

One microfarad fixed condenser (T C.C.).

Fixed resistors with mountings, 2:8 ohms (4. J. Stevens
and Co., Lid.).

Flush mounling valve sockels.

Large terminals.

6G-volt H.T. batleries (Eveready).

13-volt grid cells (Eveready Type U.W.I).

D.E.5 lype power valve.

1 D.E5A lype power valve.

UD P Pt P o e

—
ks Oo 20 KA Co

Chiswick.
Australio -—3BQ, 3BD, 2CM, 2YI1.
New Zealand .—A4AG, 4AK. [reland —

BG1. Brazil .—28P, 1AB. drgentina —
AF2. Unknown:—FABC, AXD, V3L
(All on 40 metres.)
H. and L. WiLkins (2BAO).

Cork, Ireland.

British —2BDQ, 2FM,
20V, 2XV, 5GV, 5GU, 5NW, 5XY,
6RY, 6RM, 68Z, 6JV, 6UW. French —
8CC, 8CQ, B8EO, 8FMU, 8GM, 8JO,
8KR, 8KX, 8NA, 8NS, 88SC, 4SR, 8UT,
8VL, 8VB. Swedish —SMEB, SMUU,
SMUV, SMXR. German —KY4, DON.
Duteh : —OG\I OKYV, OPM, 2P/ PC7.
Swizs :(—9CH. Danish :—T7M. Belr/mn'
—Q2.

2MC, 2PP,

(0-v-1.) (50 to 100 metres.)
Cuss. McUsRTHY.
Coventry.
dmerican. (70 to 80 metres) :—14AC,
1ALW, 1AFL, 1DQ, 1CCX, 1CMNX.
1CPV, 1CR1, 2BEE, . 2CPD, 2AGO,

2AMF, 2CH, 2CXW, 2AKB, 3EV, 3UE,
3ZM, 370, 3GK, 4TA, 4JY, 4XE, 4SA.
8DFO. C(anadian .—1AR, 1DM. French
(40  metres) : —8RRR, 8RDI1, 88M.
British (40 metres) :—2LZ, 6RM, 58I,

Calls Heard.

Extracts from Readers’
Logs.

2NM,
POX.
(0-v-0.) Briax W. Warren (2APG).

6UV. German (30 metres) :—

New Southgate, L.ondon, N.II.

British .—2AYP, 2AN, 2BM, 2FK,
2JB, 2KG, 2KT, 2QC, 2SN, 2UN, 2XO,
2XN, 2ZA, 5AR, 5A1, 5CP, 5CT, SHJ,
SHT, 5M4A, 50V, 5PZ, 5QV, 5RY, 5TR,
5UV, 5ZA, 578, 6BF, 6BJ, 6DV, 6DX,
6KJ, 6I.B, 60B, 60X, 6PD, 6RY, 6TA,

6TX, 6UT, 6YG, 6YK, 6ZM, 6ZY.
Spanish :—EARI.

(0-v-0—0-v-1.) W. W. FoxE.
Cambridge.

New Zealund :—2XA.  American —

1ARE, 1K4A, 1SW, 2APR, 2AWF, 2BW,
2CNK, 3CDK, 4SA, 5UK, 5W1, 8AWL,
8BAV, 8BF, 8BSW, WIR. British —

2AC, 2GY, 21J, 5GV, 5JH, 50C, 6QB.
B Iqmn —4—\S Q2. ltalian :—1RA,
INO, 1AE. Spanish . —EAR6. Swedish :
_SMYZ. French .—8ALG, 8CAX,
8EEFE, 8GSC, B8HZ, 8JAA, &TAB
8RRR, 8TBY, 8VT1, 8WOZ, BYOR,
0CDJ, UB.
(0-v-1.) W. K. Isrre.

Pinner.

British .—2AMM, 24N, 2AQX, 2AYP,
2BC, 2BDQ, ZBG'\I 2B(10 2BM, ZCA
2( \’ 2HQ, 2IX, ZIB ZJI 2JU, 2KG,
ZKT, 2L7Z, ZMI, ZMK, 2PP, 2PY, ZQC,
2Q0M, 28X, 2UC, 2UN, 2VX, 2WJ, 2XB,
2X M, 2X0, 2XV, 2XY, 2YQ, 2ZA, 2ZB,
5AQ, 5CW, 5DH, 5EL, S5FT, 5GV, 5HA,
SHL, 5HX, 5I0, 5IS, 5LF, S5LP, SLX,
5‘\1B 5N, 5N\\‘ 50C, 50X, 5QV, 5RB,
S5RF, 5RY, 58I, 5bZ 5UV, 5VQ, 5ZA,
6AL, 6BD, 6BF 6BO 6DF 600, 6JV,
6KJ, 6LB, 6PR, 6QB, 6RM, 6RY, 6TX,
6UT, 6YG. Belgian : —_4SR,  4UC.
Duteh :—0GN, 0MS, 0PM, ORW, 0ZN.
Swedizh :—SMEB, SMHI S\IRG
SMVR, SMXG, SMXIL SMYV,
SMYY, SMZZ.
1CMX, 1KZ, 2AN1, 2API, 4SA BAUL
8UP, 8XAS. Ttalian . —lAF lAS 1CM,
IER, IMT, 1RG. Sprmleh —EACQ
EAR6, EARS. Nonymax Guy.
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A Review of the Latest Products of the Manufacturers.

THE GAMBRELL INTERVALVE
TRANSFORMER.

It would appear that a manufacturer
desiring to enter the radio field first turns
his attention to the production of a low-
frequency transformer. Too often the
result is a product which is cheap and
nasty, with the result that a person who
buys one on price and appearance fails to

. secure satisfactory reproduction of the

broadcast programmes.
Made by the manufacturers of the well-

known ‘‘efficiency * series of plug-in tun-’

ing coils, the Gambrell transformer on
examination showed evidence of skilled
design and careful workmanship. The
instrument is completely enclosed in a
metal case, and the terminals and secur-
ing feet are conveniently placed.

On test it was found to be an efficient
and effective unit, perfectly suitable for
inclusion int a high quality recciver. Two

The Gambrell Intervalve Transformer.

types are supplied, one being for the first
stage and the other for the second stage
of a magnifier.

ococoCco

THE NEW RADIO INSTRUMENTS’
P.M. DETECTOR.

The permanent type of crystal detector
introduced by Messrs. Radio Instruments,
Ltd., 12, Hyde Street, New Oxford Street,
London, W.C.1, some few months ago, has
found its way not only into the construc-
tion of simple crystal receiving sets but is
also employed generally by amateurs
whenever an easily adjustable detector is
needed. It consists of an ebonite tube

B 18

fitted with terminals, and the detecting
crystals are held into contact with a suit-
able pressure by means of a spring
plunger which is capable of providing

s

The new Radio
Instruments’
P.M. detector.

adjustment when required. The detector
was formerly mounted betweeu spring
clips on the face of the receiving instru-
ment, and modification has now been in-
troduced by which the crystal detector
takes up much less panel space. It is

.

fitting of the cap prevents the adjustment
being tampered with except when it is
absolutely necessary to reset it.

[ole e e

DYNIC D.C. REGULATOR.

As one would gather from its name, this
unit is a device with which one is able
to regulate the voltage supplied to the
plate circuits of a receiver. The instru-
ment is used in conjunction with direct
current mains and comprises a resistance
and smoothing device. To bring the in-
strument into use, it is simply necessary
to put the adaptor into any convenient
lamp socket and to switch the current on.

Tappings are taken from the resistance
to sockets on the face of the instrument,
illustrated below, and various voitages
may be tapped off by inserting wander
plugs from the H.T. terminals of the
receiver in these sockets. A compact and
well-constructed instrument such as this
will be found a Loon to those who find
the ordinary type of dry cell H.T. battery
a rather short-lived and troublesome com-
ponent, for not only is a plentiful supply
of plate current made available at a-
steady and easily adjustable voltage, but
there is an absence of noise. The usual

The Dynic D.C. Regulator.

now fitted with a locking ring so that it
can be mounted in the manner of the
usual one-hole fixing. A well-finished
ebonite cap fits over the plunger. The
contact belween the crystals will remain
perfectly sensitive in one position for
several weeks without attention, and the

www americanradiohistorvy com

bridging condensers should, of course, be
included between the positive™ H.T. ter-
minals and the H.T. negative in the set
itself.

Dynic D.C. Regulators are supplied to
suit all D.C. mains voltages by G.W.I,
Litd.
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Events of the Week in Brief Review.

ENGLISH AMATEUR COMMUNICATES
WITH MACMILLAN EXPEDITION.

Mr. J. A Partridge (2KF) reports
that early on Monday, July 13th, he
worked with the ss. ““ Bowdoin " (WNP)
for about two hours while she was lying
off Labrador with a broken propeller.
Messages were passed across to the
National Geographical Society. Washing-
ton, with the aid of T2BKR. M.
Reinartz, who was operating WNP, re-
ported the signals from 2KI" as streugth

R.6, whilst his own came in very
strongiy.
Q0¢C?2
WORLD-WIDE INCREASE OF
BROADCASTING.
The American Department of Com-

merce, which has recently endeavoured tn
take a census of-. wircless receiving sets
in all parts of the world. estimates that
there are between 15 and 20 million sets
in the United States and about 1}
million in Great Britain. In Belgium,
France, Ttaly and Spain wireless tele-
phony is rapidly gaining ground, with
consequent increased manutacture and
importation of receivers, but as yet com-
paratively little progress has been made
in Greece, Roumania and Yugo-

ference arises from the enormous growth
of radio since the London Conference of
1912, when it was only possible to con-
sider matters relating fo wireless tele-
graphy in ship and shore stations.

0000

REGULAR TWO-WAY COMMUNICATION
WITH NEW ZEALAND.
Two-way communication with New
Zealand is now a regular week-end pro-
gramme for Mr. J. A. Partridge (2KF),
who for the last three Sundays has
worked Z2AE aud Z4AL while receiving
7Z4AG and several Australian stations,
including A2YI, 2CM, 3BD and 3BQ on

cood steady strength.
oocaoo
AMATEUR COMMUNICATION WITH
AUSTRALIA.

We understand that Mr. Gerald
Marcuse (G2NM), the well-known
amateur transmitter, and vice-
president of the International
Amateur Radio  Union, s
arranging a regular schedule
of tests with Australian
amateurs which should prove
of exceptional value.

0000

WIRELESS TELEPHONY
BETWEEN SHIPS AT SEA.

It is stated that a regular

service of wiveless telephony
has now been established on
several German liners, which

enables passengers to communi-

cate  with  other  similarly
equipped ships while at sea.
Duplex transmitting and re-

ceiving apparatus is used. one
ship transmitting on 800 metres
and another on 450 metres, or

on other fixed wavelengths.
The sets are said to have a
satisfactory range up to 100
miles.

[o Mo X+ e)

INTERNATIONAL CONFERENCE
AT WASHINGTON.

It is announced that a wire-
less conference will be held in
September  at  Washington,
U.S.A., at which the represen
tatives of 50 nations  will
discuss  national problems of
broadcasting and wireless com-
munication.

The necessity for such a con

RUGBY'S AERIAL SYSTEM.

for one of the stay wires.

www americanradiohistorv com

B.B.C. SURPLUS.

Considerable discussion has appeared
in the daily papers over the probable or
possible ways of employing the surplus
shown to the trading account of the
B.B.C. for the year ending last March,
The WWestminster (lazette, whilst advo-
cating improved programmes, justly re-
marks : “Of course it wiN never bhe pos-
sible to satisfy everybody . the real
problem for the B.B.C. is to discover
what class of items on its programmes
will please the greatest number . . . Is
there not room for more of the better
class music?’ We are glad to note that

a commiitee of representative musicians
has been formed to advise the B.B.C. in
this diftficult matter.

Some idea of the immensity of the work now nearing completion at
the Empire Station, Rugby, can be gained from the above photograph, which depicts the anchorage

(Inset) A view of two of the stays taken from one of the masts./

B I9
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MEDICAL AID AT SEA.

An application of wireless, little
known except to ‘‘those that go down
to the sea in ships,”” is the Marine
Medical Wireless Service, so invaluable
for giving medical advice free of charge
to coasting vessels and cargo boats which
do not, as a rule, carry regular doctors.
Started in 1920 by the Seamen’s Church
Institute, New York, this service has
grown quietly and unostentatiously. Coast
stations from which medical advice can
be obtained by ships within range are
rapidly increasing in number.

0000
EUROPFEAN WAVELENGTHS.

The Technical Committee on Broad-
casting has prepared a new international
schemme of wavelengths which, it s
hoped, will mitigate the present iuterfer-
ence experienced by European stations.
The older and more important stations

will, as far as possible. retain their
present wavelengths, and experiments
will Dbe conducted, after lroadcasting

hours, beginning on September 1st, to
test the efficiency of the new scheme.
The results of these experiments will then
be considered at a further conference to
be held in Geneva on Septembher 21st and
22nd.
0000

BROADCASTING IN SOUTH AMERICA.

A station of similar design to 2L0O
has been erected in Lima. Peru, and will
transmit on a wavelength of 360 metres.

0000
WELL-KNOWN MANAGING DIRECTOR
RETIRES.

. Guy Burney, the founder and man-
agmg director of the Sterling Telephone
and FElectric Company, and first chair-
man of the N.A.R.M.. has decided to
retire, and, to quote his own words, “to
enjoy the fruit of happiness while there
is still left some life in the old dog.”
The business was established in guite a
small way in 1900 as a branch of the
Berliner Telephone Manufacturing Co., of
Hanover, and the present name was
adopted in 1903. The works at Dagenham
were opened in 1908, and during the war
extensive contracts were carried out by
the company.

0000
RUSSIAN AMATEURS RECEIVE MORE

o ENCOURAGEMENT.

A Moscow jonrnal states that, with the
object of increasing radio communication
in Russia, it has been decided to grant
licences to several private stations and to
remove some vexatious formalities, Rus-
sian ‘citizens will now be able to install
receivers, subject to due registration, and
private transmitting stations will also be
licensed subject to certain restrictions as
regards wavelengths, power, and times for
working.

o00O0
WIRELESS COMMUNICATION IN MINES.

The Leicestershire Mines Radio Investi-
gation Committee, which was formed in
1923 from membhers of the Leicestershire
Wireless Society, has conducted a num-
ber of interesting experiments in the
transmission and reception of signals

B 20
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between the underground
the surface.

A detailed description of these experi-
ments is published by the Institution of
Mining Engineers in the form of a paper
by Mr. E. E. Bramall, read at a general
meeting in February last.

cooo

LITHUANIAN EXHIBITION.

Wireless will be a feature of the Agri-
cultural and Industrial Exhibition at
Kaunas, Lithuania, arrangements for
which are now complete. The American-
Lithuanian Trading Company will give
wireless demonstrations. Radio concerts.
in which special prominence will be given
to Lithuanian music, will form an attrac-

workings and

2|
=
S

A NEW SERVICE DEPARTMENT. A

corner of the Service Department recently

opened by Burndept Wireless Limited at
Aldine House, Bedford Street, London.

tive feature in the entertainment pro-
gramme, as will also the practical illus-
trations of the application of wireless to
everyday life.

co0QO

WIRELESS TO CURE VANDALISM.

The Austrian Broadcasting authorities
intend to employ radiotelephony as a
means of protecting public parks and
wouds in and abont Vienna from possible
defacement by Sunday crowds and ex-
cursionists.

Talks will be hroadeast not only urging
people to keep their recreation grounds
clean and tidy, but also giving instructive
information about the birds, butterflics,
cte., which may he seen. and places of
interest in the swrrounding country.

ocooo
BROADCASTING IN POLAND,

Ia Sociéteé Polonase, Radiotechnique
(Polskie Towarzystwo Radiotechniczne
1.’ T.R. Sp. Akec) lhas recently applied to
the Polish Government for permission to
install two broadcasting stations in that
conntry, one at Warsaw, to have an out-
put of 15 kw. transmitted from an aerial

www americanradiohistorv com
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supported by two 100-metre masts, and
another 2 kw, station, either at Posen or
Cracow. 'The company is associated with

La Cie Générale de T.S.F., La Soc.
Francaise  Radioélectrique, ~ Marconi’s
Wireless Telegraph Co., Ltd., and the
Radio Corporation of America. It is

understood that the capital will be mainly
subscribed in Poland, and that the
Government will take part in the ad-
ministration and have a certain share of
the profits.

In the event of the Polish Government
agreeing to the proposed scheme, the
station at Warsaw will be completed in
about eight months.

BOOKS RECEIVED.

1 Catalogue of British Scientific and
Technical Books. Compiled by the
British Science Guild. New edition, re-
vised and enlarged. Pp. 490+ xxii.
Agents: A. and F. Denny, Ltd., Lon-
don. Price 12s. 6d.

Admiralty Handbook of Wircless Tele-
graphy, 1925. Pp. 547. H.M. Stationery
Office. Price 5s. net.

Warterbuch der Elektrischen Nachrichten-
technik.  Part I.  English-German.
Pp. 292. Published by Julius Springer,
Berlin. *

Relativity. A very elementary exposi-
tion. By Sir Oliver Lodge, F.R.S.
pp. 41. DPrice 1s. net. Published by

Methuen and Co., Ltd., London.

T'he Broadcasting [’zme-Tal/Ic and Recep-
tion Log. TFourth edition, corrected
for Summer 'Time. 32 pp. Price
2s. 6d. net. Chapman and Hall, Ltd.,
London.

CATALOGUES RECEIVED.

[The catalogues and price lists mentioned below
can, in most cases, be obtained on application
to the firms concerned. As a matter of business
courtesy, stamps for return jostage should be
enclosed.]

H. E. Ashdown (Birmingham), Ltd. (Perry Barr,
Birmingham), Complete receiving sets in
ornamental  cabinets. Loud-speakers and
accessories.

Autovcyors. Ltd. (84, Victoria Street,

Wireless accessories and components.
bridge condensers, etc.

British L.M. Ericsson Mfg. Co., Ltd. (63-73, Kings-
way, W.C.2). Booklet W.A.17. Receiving
sets and component parts,

Cable Accessories Co., Ltd. (Britannia Works,
Tipton, Staffs.). Progress Sheets Nos. 89, 94,
95 and 96. " Revo” lightweight headphones,
loud-speakers, receiving sets, amplifiers, etc.

Leslie Dixon_and Co. (9. Colonial Avenue,
Minories, E.1}, ' Electradix ' reccivers, com-
ponent Dparts. Instruments and electrical
apparatus of all kinds.

D.P. Battery Co., Ltd. (11. Victoria Street, S.W.1).
Storage batteries : —LSH type for public supply
and tramway undertakings, LY type for
country houses, etc., Xathanode type for
electric Jocomotives.

Eleatru:al Equipment and Carbon Co., Ltd. (109.

1, I\ew Oxford Street, W.C.1). List No.
]H ‘Telwave "' low-loss (‘ondcnsers.
jacks, switches, etc.

Ficet Radio Stores (143-144, Fleet Street. E.C.4).
Component bparts and wireless accessories of
all kinds.

H.T.C. Electrical Co., Ltd. (2, Boundaries Road,
Balham, S.W,12}). Tow Lapamtv valve-holders.
Fixed Cryshl detector. I.F. transformers.

A. H, Hunt, Ltd. (Tunstall Road, Croydon).
Genuine Helleser Dry Batteries, IL.T. and I.T.
types.

L. McMichael, Ltd. (Norfolk Sireet, Sirand,
W.C.2). H.F. transformers, reactors, damyers
and tuning coudensers.

A. J. Stevens and Co. (1913), Ltd. (Walsall Street,
Wolverhampton). Variable and fixed con-
densers.

S.W.1).
Variable

Plugs,
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TRANSMITTING EQUIPMENT OF ONGAR.

Visit of the Radio Society of Great Britain to the High=Power Station.

Great Britain for their members to visit the
transmitting stations at Ongar, Essex, took place
on Friday last. The accompanying illustrations show
the apparatus inspected. There is little need to dwell

j l VHE excursion arranged by the Radio Society of

here on the general principles of the transmitting appa-
ratus, and it is the unusual features to which reference
will be made in this brief description of the equipment.

The stations are situated to the right of the main road
from Epping to Chelmsford and about eighteen miles
from London.

Their network of masts and aerials 1s

rather bewildering to the ob-
server, for, although he at
once appreciates that the site
accommodates- more than one
transmitter, he finds difficulty in
tracing the aerial systems.

Aerials.

By an examination of the
aerial down leads it is to be
seen that there are three inde-
pendent aerial systems with
their associated earth screens,
though the largest aerial is
earthed connected through an
inductance at its remote end.
The value of the earthing induc-
tance corresponds with that used

Viewg ¢f the power house,

for merial excitation and is regulated to create a nodal
point at the centre of the aerial so that ammeters con-
nected in the earth leads at both ends give equal readings.

Two other sets of aerials can be identified, the one
consisting of a two-section cage and the other a cage
aerial with wires widely spaced. The earth screens
spread out symmetrically over the ground shadowed by
the aerials, and the wires are bonded together at frequent
intervals. The leading-in insulators are of the customary
design, consisting of large porcelain tubes passing through
holes in glass panels.

Power House.

As a source of power oil engines
of the semi-Diesel type are em-
ployed, directly coupled to the
continuous current generators. The
output of these machines is fed
to a secondary battery, the accu-
mulator room being built as an
extension to the power house. By
means of direct coupled motor
generator sets, alternating eurrent
of high periodicity is produced
and is fed by buried cables to the
three buildings in which the trans-
mitting equipments are housed. As
is the practice where an unin-

The master oscillator,

and the largest of the transmitting sets.
amplifier, keying load and rectifler valve equipments can be seen.

B 2I
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Transmitting Equipment of Ongar.—
terrupted service 1s to be main-
tained, all machines are dupli- | :
cated, whilst the reserve energy held by ¥
the storage batterv renders breakdowns £
extremely unlikely. g
An  illustration shows a general }i.
view of the interior of the power house, |~
with the chrect current generators in the
foreground ; the motor generators for
producing alternating current and the
control switchboards are to be seen to
the right.

The split wave transmitter, showing the two independent sets and the aerial coupling
inductances.

Transmitting Equipments.

Conveniently placei] with regard to the three aerial
svstems are the station buildings which house four com-
plete transmitting cquipments. The layout of the sets
is very similar though differing in power. Alternating
current supply is used for filament heating through suit-
able stepdown transformers, whilst the plate potentials
are obtained Irom step-up transformers and valve recti-
fyving apparatus, additional valves being used as a back
load when keving.

The stvle of the components adepted to handle the
large energy emploveld can be seen in the illustrations
and require no description, being of standard Marconi
design. A feature of unusual interest is the split wave
transmitter operatimy on one of the aerial systems so that
two separate amd independent messages can be trans-
mitted simultaneously on different wavelengths.  For thig
purpose two independent transmitters are employed up
to a point when the auxiliary circuit links in with the
acrial.  The aerial is tuned by virtue of its coupling
with a tuned closed circuit to be responsive to two wave
hands very much in the same manner as two distinct
wave bands are usually occupied by a transmitter when

B 22

directly coupled to an aerial circuit.
A double peak is thus oltained in the
resonance curve of the aerial, and the
two peaks are adopted as the wave-
lengths of the two transmitting sets.
By mecans of loose coupled coils the
excitation of the aerial by the two
transmitters is carefully balanced, so
that each individually stimulated
oscillation in the aerial on one or other
of the aerial resonant wavelengths.

Control from Radio House.

The transmitters are brought into
operatioft as required direct from
Radio House, London, and the traffic
handled can be diverted from one set to another to pro-
vide a latitude varying with the number of messages in
hand for a particular destination and the reliability of
communication depending upon atmospheric conditions.

The relay keys are, of course. operated direct from
Radio House, and much of the traffic is handled at a
speed exceeding one hundred words per minute.

The transmitting sets at Ongar work in conjunction
with receiving equipments at Brentwood, and regular
communication is maintained with several of the Iuro-
pean capitals as well as the North American Continent.

BROADCAST SERVICE IN CHURCH.

"TTHE experiment of conducting a church service
entirely by wircless was successfully carried through
m Norwich on Sunday, July 1z2th.  St. Bartholomew’s,
Heigham, was filled with people who took part.in the
evening service broadecast from. St. Martin-in-the-Fields,
Trafalgar Square. The congregation remained seated
during the singing of the hymns, but knelt during the
prayers. “Twice during the sermon the St. Martin’s con-
gregation were heard laughing at the preacher’s sallies.

www americanradiohistorvy com
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A Section Devoted to Novelties and Practical ldeas.

SAFETY CONDENSERS IN REINARTZ
CIRCUITS.

Reaction effects are obtained in
certain receivers by connecting a small
variable condenser between the plate
of the detector valve and the aerial
tuning circuit. In the event of a short
circuit in this condenser, the H.T.

\ / SAFETY
+CONDENSER H.F.CHOKE

- | -0

+

Connection of a safety condenser to a cir-
cuit with capacity reaction

hattery would also be short-circuited
through the tuning coils and H.I.
choke coil.

'The possibility of this untoward
event happening is eliminated by cdn-
necting a fixed mica dielectric con-
denser in series with the variable con-
denser ; then, if for any reason the
variable condenser short-circuits, the
H.T. battery will not be damaged.
The insertion of the fixed condenser
reduces the effective value of the re-
action capacity, but there is no neces-
sity to change the variable condenser
if the fixed condenser is given a capa-
city above o.oor mfd. The fixed
condenser should be mounted care-

fully, so that its capacity to other °

parts of the circuit is as small as
possible.

The principle is applicable also to
many so-called ‘‘ neutrodyne ’’ cir-
cuits in which the neutrodyne con-
denser is connected through a small
coupling coil to +H.T.—T. B.

A SILVERING BATH.

Wireless experimenters who are
interested also in photography will
find that spent hypo solution makes
an excellent bath for silvering smatll
brass parts such as terminals. The
article to be plated should be treated
with caustic potash in the usual way

to remove grease after polishing with

emcry or cleaning with nitric acid. It
is'then only necessary to suspend the
article by means of a piece of wire in
the hypo bath to give a hard and per-
manent silver coating. An immer-
sion of twenty-four hours will give a
fair thickness of silver plate, but in
this case a black deposit will prob-
ably form on the surface. This is
quite loose, however, and may be re-
moved with a damp cloth.—T. A. V.
o000

A COMPACT FIXED CONDENSER.

In a portable receiver where space
is limited, the fixed condenser shown
in the diagram will prove very use-
ful as a series capacity for connec-
tion in the aerial circuit. The con-
denser fits immediately behind the
aerial terminal, and is held together
by the terminal shank. For the out-
side plates of the condenser ordinary

MICA

An easily cunstructed fixed condenser

washers may be used, while the
centre plate may be cut from copper
foil with a centre hole of suitable
diameter. The condenser connection

is taken from the copper foil to the -

tuning coil.—A. R. T.

wwWwW. americanradiohistorvy com

EARTH CONNECTION.

The expense of a special earthing
clip for a water pipe can be avoided
by making a direct connection with
the earth wire itself. Twosmall loops
are spliced in the 7/22 cable, and
soldered, if possible, to give addi-

A simple earth
*  connection.

tional strength. The distance be-
tween the loops should be slightly
less than the circumference of the

pipe, which must be scraped per-
fectly clean. The loops are then
pulled together with nuts and

washers threaded on a short piece of
2B.A. vod. A joint of this type is
equal to, if not better than, an earth
clip joint from an electrical point of
view.—F. W,

00920

TESTING CRYSTALS.

When testing a series of crystals,
much time is lost if each specimen
has to he clamped separately in a
crystal cup. A nwch quicker method
is to float each crystal on the surface
of mercury contained in a small metal
cup. The fact that the crystal is not
fixed! will not cause any inconvenience,
and after a little practice large quan-
tities of crystals may be dealt with in
a very short space of time. This
method can be used. of course, only
in the case of crystals which do not
amalgamate with mercury.—A. H. P.

P2
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A NEAT VARIABLE COIL HOLDER.

This coil holder is intended pri-
marily for use on a platform, on the
top of a receiver, at right angles to
the main vertical panel. A long
securing bolt is employed to hold the
fixed coil holder in position, while a

Coil holder for panel mounting.

spindle slightly greater in length is
arranged to actuate the moving coil
through a worm gear. A spring
washer on the vertical spindle ensures
smooth rotation of the moving coil.
The spindle carrying the worm gear
passes through the front panel and is
ftted with a small knob. All the
moving parts are thus concealed in the
set, and the general appearance 1s a
great improvement on the type of coil
holder operated with long extension
rods.—A. C. D.

Qoo

NON-MICROPHONIC VALVE HOLDER.

Ebonite valve holders of the type
in which the socket screws project
vertically from the base of the mould-
ing can be isolated from mechanical
vibration by the system indicated in
the diagram. A circular hole slightly
larger in diameter than the valve
holder is cut in the receiver panel,
and a rubber diaphragm cut from an
old inner tube is stretched over the
hole on the underside. Holes are cut

A valve holder mounted on a rubber
diaphragm.

in the diaphragm for the valve socket
screws, ' which are held in position
with lock nuts.

In removing a valve, the holder
should be held so that the strain does
not fall on the diaphragm itself, which
would otherwise be torn.—I.. G. B.

B 24
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TUNGSTEN CAT-WHISKER.

Not many amateurs rcalise that
the tungsten filament, which may be
obtained from burnt-out electric light
bulbs, often gives results superior to
the ordinary brass cat-whisker. If
the lamp has been in use for some
time it will be found that the fila-
ment is very brittle, and care should
accordingly be taken in mounting.
The new tungsten filament is quite
soft and is to be preferred if obtain-
able.—E. J. B. C.

[l eNoNe]

BASKET COIL FORMER.

In winding fixed coils it is not ad-
visable to use too small a centre for
the coil former. 1f the inside turns
in the coil are of small diameter, their
effect on the total inductance of the
coil will not be very-great, and they
may add appreciably to the high-

et

\

A method of increasing the dlameter ¢f
the hub of a basket coil former.
frequency resistance.  The photo-
graph shows a neat method of increas-
ing the diameter of the centre of a
basket coil former. A small tin box
of suitable diameter is cut at the
edges to fit the spokes of the former.
It will be found that the new centre
will fit quite rigidly on the spokes

when the lid is replaced.—E. W.
0000

A SOLDERING HINT.

When using untinned copper wire
for the conncections of a ‘receiver,
difficulty is often experienced in tin-
ning the ends before making a joint.
The process of tinning will he carried
out much more effectively’if a groove
is filed in one of the faces of the
soldering iron and cavefully tinned.
Then, by _sliding the wire into the
groove, it will be tinned on all sides
simultaneouslv.—J. D. B.
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SPADE TERMINAL IMPROVEMENT.

Spade terminals of the type pro-
vided with a miniature chuck for
connecting wire are

gripping the

Improving the
appearance of
a connection.

greatly improved by the addition of a
short mietal sleeve.

The hole in the screw cap should be
enlarged to the external diamcter of
the brass tube forming the sleeve
This 1s then soldered to the cap, and
cffectively protects the ends of the
wire from fraying and presenting an

untidy appearance.—W. C. S.
0000

A COMPACT CHANGE-OVER SWITCH

The change-over switch shown in
the diagram is only r}in. in diameter,
and is therefore a component suitable
for panel mounting. The switch
contacts consist of vertical -pegs
screwed into a circular ebonite base.
Through the centre of the base is
fitted a ‘“ one hole fixing’’ bush and
spindle. The switch arm, which is
constructed from a short length of
ebonite rod, is fixed on the spindle at
right angles with a lock nut. Holes
+%in. in diameter are drilled in each
end of the spindle to take a short coil
spring and a ball bearing. The
springs force the ball bearings against

change—over switch suited for
panel mounting.

A neat

the contact pegs and short-circuit ,
adjacent pairs. Stop pegs are fitted
to limit the movement of the switchk
arm.—H. C.
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B.B.C.’s Annual General Meeting.

In his speech at the general meeting
of the Board of the B.B.C., Lord Gain-
ford paid a high tribute to the assistance
rendered by the Press in connection with
the broadcasting service. Especially he
made acknowledgment of the help -of
the technical Press. This was no mere
fulsome adulation, as the Press s
watched and considered very carefully
by the officials at Savoy Hill, where it
is felt that when the history of broad-
casting comes to be written the Press
will figure prominently in the record as
the strongest supporter of this new marvel
of science which the B.B.C. has turned
to the service of millions of people.

[sRoReNoa]

The Wireless Bill.

The licensing position has been cleared
up by the short Bill which has recently
been before the House of Commons. and
already some listeners have expressed
anxiety as to the way in which the non-
payers will be discovered.

cooo

At Geneva.

Useful work was done by the European
Couference of Broadcast Engineers which
met recently at Geneva, and the British
representatives are satistied that a solution
is likely to be found by next Autumn as
regards interference between various
European Dbroadeasting stations, Com-
plaints have from time to time been made
that interference by foreign stations has
heen experienced by B.B.C. stations,
notably Aberdeen, Bournemouth,Piymouth
and Sheftield. At the Conference, the difli-
culty was to formulate some plan to pre-
vent interference, and if there were two
aspivants for a particular wavelength, the
aim was to assess their claims in terms of
principals.

0000

Consideration for Chief Stations.

One of the vital resolntions was that
stations which had been longest in
exisience should suffer the least chunge
in wavelength ; but that, notwithstanding
that resolution, stations of lesser import-
ance should give wav to other stations
of greater importance. For instance, an
impossible position would be created if a
relay station in any continental state were
to block out the capital station of anotler
State. It was also recognised that every
country represented should have, at any
rate, one station (generally this would be
the capital statiom) within the 300-500
metres waveband.

FORTHCOMING EVENTS.
Sunday, July 26th.

Arr Srarions.—5.30 p.m., Poetry
and Dramatic Recital by Edith
Wynne Matthison and Charles
Rann Kennedy.

EpingurcH.—8 p.m., Comnmunity
Hymn Singing Concerf, cou-
ducted by Sir Walford Davies.

Monday, July 27th.

5XX anxp  ArLn Stations. —7.30
p-m., Speeches at the Official
Opening of the mnew High
Power Station at Daventry.

Tuesday, July 28th.

;

ArL Sratsons (except 5XXN).—8
p.m., Ballad Concert. 9 p.m.,
‘“ Radio -Radiance’’ Revue.

(Third Edition.)
5XX.—8 p.m., Bach Programme.
Wednesday, Juoly 29th.
Lonpox.—8 p.m., Comic Opera,
*“The Dogs of Devon.”

MancnesTzR.—8 p.m.; Classical
Programme.

Graseow. — 8 pm, Scottish
Memories.

Thursday, July 30th.
Loxpox.—9 p.m., Chamber Music.

Friday, July 3ist.
Carpipr. — 8 p.m., *‘ Adventaue
Afloat.”

BELrast.—7.30 p.m., “Liszt, and
Excerpts from Grand Opera.
Satorday, August Ist.
Lonvox.—8 p.m., Melody, an in-
formal instrumental Recital
followed by ‘¢ The Roosters.”
CarDIFF. -8 p.m., Music of Russia.
MaxcHesTeEr aND SXX.—8 p.m.,
The Opera, ** Cavalleria Rusti-
cana ' {Mascagni), followed by

‘““The Mastersingers ’ (Wag-
ner).
ABErDEEN.—8 p.m., Scottish Pro-

gramme.
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TOPICALITIES.

All Night Sitting.

The Conference held all-night sittings,
and had all Europe, as it were, on u pin;
that is to say, the delegates were provided
with vari-coloured papers, pieces of which
they pinned on to charts, so that all
present should ascertain at a glance
exactly where overlapping occurred. It
was finally decided to appoint a committee
of seven members of the Conference to fix
a scale of wavelengths for all stations.
As a result of their decision, fifteen Euro-
pean stations will be removed from the
300-500 metres waveband, which will still
be fully occupied, and sixty stations will
go to 200-300 metres and 500-600 metres.
Schemes for thirty-eight new stations were
rejected.

0000

New Wavelengths.

Arrangements will be made on a date
at about the beginning of Seplember for
all stations to change to the wavelengths
allocated Ly the Committee of seven, and
to carry out an experiment, after broad-
casting hours, to ascertain if the new plans
work. Listeners will be asked to co-
operate and each country will take count:
of what is jamming its own stations. At
the first rehearsal there will probably be
considerable confusion, and a second re-
hearsal will be necessary after an exchange
of experiences as between country and
couniry through Geneva. The engineers
will then be able to go back to Geneva
at the conclusion of rehearsals equipped
wjth information which will enable them
to readjust their plan on the basis of the
experience thus gained.

0000

Sanction for Wavelengths.

The immediate step before the broad-
casting authorities is to approach their
National Government to obtain sanction
for the wavelengths which have been fixed.
and this is being done immediately. Each
country will approach the most competent
national authority to measure the wave-
lengths with extreme accuracy during the
rehearsals.

0000

Grand Opera.

Operatic productions continue to be
among the most popular features of the
Manchester programmes. On Saturday,
August Ist, a performance of “Cavalleria
Rusticana ” will be given, the principals
being Miss Stiles Allen, Miss Rachel
Hunt, Mr. Edward Leer, and Mr, Lee
Thistlewaite.  Listeners all over the
country will be enabled to listen to this
opera, as it will be relayed to 5XX.

B 25


www.americanradiohistory.com

1776

Power of Main Stations.

Apropos last week’s reference to the
power of main stations, the rumour per-
sists that the erection of a high-power
station additional to Daventry, some-
wheré in the North, is under way. This
may be emphatically denied. No high-
power station other than 5XX is con-
templated by the B.B.C., and that section
of the press which has been specu-
lating on a probable site for such a
station has been entirely misled.

0000

Daventry.

Arrangements for the opening of
Daventry on July 27th are now practic-
ally  completed.  The chairman and
directors of the B.B.C. will receive the
Postmaster-General (Sir William Mitchell-
Thomson) and guests at Euston Station,
whence a special train will leave at 4.50
p-m., arriving at Daventry at 6.20.
Motor coaches will meet the train at
Daventry to convey the party to the
B.B.C\. station, where they will arvive
about 6.40 p.m. There will thus be time
to inspect the station and return to the
studio before 7.30 p.m.. at which hour

the Postmaster-General will officially open

the station.
ocCco

The Programme.

The 7.30 to 8 p.m. portion of the high-
power station programme, including the
opening speeches, will be given from the
Daventry studio, and the remainder from
the London studin, as usual. 'The local
studio is normally for emergency pur-
poses only. The accommodation 1s very
limited, and arrangements will, there-
fore, be made for most of the guests to
hear the speeches, etc., by means of a

Wireless
. World

loud-speaker in a second room. The
guests will return to London by the train
leaving Daventry at 8.45 p.m., and will
arrive at Euston at 10.15 p.m.

coo0o

The Lighter Side of Talks.

There are lighter aspects of what are
regarded by some people as the heaviest
part of the broadcasting programmes.
Letters are sometimes received by a
speaker subsequent to his Talk complain-
ing, not of the Talk itself, but of the
quality of transmission. A well-known
personage,: whose life work is devoted to
miterests far divorced from electric trans-
mission got a note recently from a listener
as follows :—

““The station did not have enough
power behind you last night. How-
ever, T got 90% of it, and it was very
good ; but mnext time will you ask
them to put in another amplifying
valve? ™’

Another speaker received a letter from
an old friend in Norway whom he had
not seen for many vears, but who de-
clared that he recognised the speaker’s
tones immediately he bhegan to broadcast.

ccoo

““ The Roosters.”

An exceptionally good programme of
fun and humour *is being prepared hy
“The Roosters’ Concert Party for
Augnst Ist, and, although we do not
usnally give programme items in these
columns, we feel that no apology is
needed for doing so on this occasion.
The programme is a burlesque of all
kinds of summer sports, and the famous
concert party will deal in the mauner in-
dicated with the following sports :—

Texvis.—The Lenglen Trail or The

AMPLIFIER AT SPORTS MEETING. An interesting novelty at the recent Summer
Sports of Messrs. Catesby’s, Ltd., was the use of home-made amplifying equipment for
announcing the results.
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Shaven Lawn. (The Little Mower and
How Much it is.)

CroQuer.—*‘ Putting You Through the
Hoop.” (Air de Mallet.)

Upr-River.—The Punter’s Paradise.

(ricker.—Hobbs”  Choice—Hundreds
and Thousands.  (Song) ‘0 Willow
Waly.”” (Sketch) “The Wicket World,”
or a ‘“A Blob on the Escutcheon.”

Poro—a~np Francesca.—The Chulcker-
in and the Chukker—opt.

THE Tvrr.—See Up-R1vER.

SwiMMING AND Bowwrs.—Ducks and
Drakes.

Tre TrRAcK.—Sprinter’s Pie, a Running
Commentary.

GoLr.—* The Swearing o’ the Green’

3

in Fore Reels. “Tee for Two’'—a
Round. “ Plus Tours "—Comic Sketch.
SuMMER  BEVERAGEs. — Egg-Flip—A

Rooster Lay. Peach Sundaes—*‘‘ The
Better the Day the Better the Feed.”
Banana Phosphates—* We Don’t Care
Two Straws.”  Vanilla or Strawberry—
“ Bring Your Own Wafers.” Claret Cup
Cordial—‘“ All the Best!’’

0000

Acoustics and the Loud-speaker.

In the broadeast talk on Saturday, July
18th, on behalf of the R.S.G.B., Mr. J.
F. Stanley took for his subject the
various acoustic factors involved, es-
pecially at the receiving end, in obtain.
ing the best resnlts from loud-speakers.

He advocated the use of large instru-
ments not on account of their power but
because their tone is usually more mellow
and they will stand a greater amount of
amplification without distortion.  Mere
loudness often defeats its own object, and
it is more important to study the con-
ditions governing distinctness.

oooco

Echo Effect.

The greater the absorbing power of the
room, the less the echo effect and, con-
sequently, the more distinct the syllables
become. It is often found hetter to split
np a large audience into two or more
rooms with a loud-speaker in each, than
to put them all in one large hall with a
much larger loud-speaker.

0000

Absorption Effects.

The advantage of a small room from
the point of view of distinctness is that it
has a larger surface in proportion to
volume than a large room, and therefore
a relatively larger amount of absorption
of sound by the walls and ceiling takes
place. This absorption depends on the
characteristics of the room, and is a very
important point in connection with dis-
tinctness.

[elieRoRe]

Fewer Talks.
Owing to the desire of the B.B.C. 10

~

A

reduce the number of talks during the ’

summer holiday period, the R.S.G.B. has
decided to forgo its next three talks,
but they will be resumed on the 19th
September.
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The Editor does not hold himself responsible for the opinions of his correspondents.
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should be add

PROPOSED BRITISH IR.E.

Sir,—1 have read with interest your Editorial in the current
issue of The Wireless World on the proposed formation of a
British LRI, and am very pleased to note that you made full
enquivies hefore dealing openly with the matter, the result of
vour enquiries having been such as to leave no doubt as to the
sincerity of the proposed Institute. I have for some time felt,
like yourselves, that the I.E.E. have not recognised radio engi-
neering as distinct from geueral electrical engineering. This
is a mistaken policy, and I have in mind one particular friend
of mine who has had no electrical engineering expevience what-
ever, and vet he can tackle almost any sadio problem that is
placed before him, hoth theoretical and practical, and it is for
this class of individual that the proposed Institute is deter-
mined to cater. It is a pleasure to read the words, * We wel-
come the proposed formation of an Institute of Radio Engi-
neers,” for such encouragement is indeed necessary considering
the amonnt of opposition we are experiencing from the purely
electrival engineering profession. This opposition is only nataral
from persons who have not lheen trained as radio engineers, but
have gained their knowledge in an atimosphere of general clectri-
cal engineering. We sincerely hope, should our scheme he
successful, that we mayv be allowed to associate ourselves with
the Institute of Iflectrical Engineers, and with this end in
view we desire only to accept members whose profession leaves
no doubt as to their radio qualifications.

Up to date I have received over 60 applications, and of these
ten have been chosen as founder members at the initial fee of
£5 5s. It is, perhaps, wise to explain that these founder memhers
are necessary in order to draw up the articles of association and
place them hefore the Board of Trade for their perusal, with a
view to ohtaining the registration of the Association, and the
rather large fee mentioned is a guarantee of their qualifications
and of good faith.

The subsequent fees will no doubt be smaller according to the
grade of membership, and it will be necessary to pass exami-
nations before election. I hope the fact that we have approxi-
matelv 400 members of the American Institute of Radio Engi-
neers in this comntry. paying about £700 or £800 vearly in fees.
will help to emphasise the necessity of a British Institute. Of
this number, about 5 per cent. are members of the I.E.E.

Shontd the Institute of Kleectricai Kngineers consider the new
Association worthy of the honour,” I have no doubt that the
lIatter would be pleased to become affiliated to, or entirely ab-
sorbed by that Institute which decision would, of course, rest
with the Council in power at the time.

Y. W. P. EVANS.

Sivr,—T am very pleased with vour [iditorial article re the
formation of a vew society for radio engineers.

Letters are coming in very freely, and quite 90 per cent. speak
in glowing terms of {le idea of this new society. They say
that it is a move which has been waited for for a very long time.

I also appreciate very much the attitude of the Radio Saciety,
and would like to assure them that I have not any intention of

d to the Editor, < The Wireless World,’’ 139-140. Fleet Street. E.C.4, and must be accompanied by the writer’s name and address.

making this new institution a water-tight compartment. If we
can get good papers together, by all means. let the Radio Society
members and any other persous interested share them, and, as
vou know, I am doing all T can to secure the co-operation of
the Council of the I.E.E.

At the moment it is meaning a good deal of work for Mr.
Evans and myself, so I should appreeiate coutributors forgiving
any slight delay they may experience in receiving replies to
their correspondence.

Any suggestions you vourself may care to make will be very
much appreciated.

Thanking you very much for the attitude you have taken in
this matter. JAMES NELSON.

Prescot.

JAMMING FROM FRENCH BROADCASTING.

Sir,—With reference to Mr. S. E. Cryer’s letter in your issue
of July 1st regarding Radio Ancel, I have twice received
this station at great strength on two valves, and on one occa-
sion heard him on a crystal alone. 1 understand his address
to be 84, Boulevard Pervaire, Paris, and wrote to him. My
letter was returned “ Not known’’ by the Post Office, and
since Paris on a crystal set in Edinburgh was scarcely credible
1 at ouce concluded it must be allocal amateur’s joke! Further
information would certainly be welcome, and it will be inter-
esting to hear if Mr. COryver’s letter has better luck than mine.

Edinburgh. HAROLD BARGER.

INTERFERENCE WITH BRITISH BROADCASTING.

Sir,—Referring to the letters published in The Wireless
World of July 1st, written by S. E. Cryer and Mrs. W. B.
Booker respectively, the writers will have seen on page 26
in the issue in question your further remarks on this subject,
and the faet that a European agreement on wavelengths and
power has become an absolute necessity is, of course, obvious.

It may be of interest to the two experimenters named to say
that the reception in the south, on the sea coast, as regards
noise, makes HXNX, 2LO, and Radio-Paris fade into insigm-
ficance. The transmission is altered at times, as on June 27th
at 18.00 B.S.T., the wavelength was 360 metres. but the noise,
the shouting, and the gramophone was the same.

It is, of course, only natmval that new stations must experi-
ment, and this, if done in a reasonabie manner, is certainly
very interesting.

To receive in the quietness of early morning a strange station
obviously far away, transmitting very good music, is an experi-
ence worth waiting for, and, after a few weeks, to run it to
earth, as in the case of Barcelona, makes the whole experience
worth while.

The question of the * big noise,”” however, is one which makes
all experimenters think, and wonder why such methods ave
adopted; the large power, non-improvement of transmissior,
and the times used for experiments are, to the average mind,
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- unreasonable, and some of the effects noted might be applicable
to beam transmission.

Deliberate interference is another phase to be dealt with.
Somebody perhaps does not care for a certain orchestra playing
in London sometimes on Sunday evening. He therefore does
his best to prevent anybody else from hearingeit. A personal
demounstration of apphed atmospherics and the disqualification
of holding a licence is the only cure.

May I take this opportunity of saying how much I appre-
- *  ciate the-very improved IWWireless World.

Hove. TRANSFORMER.

A AN INTERESTING SINGLE-VALVE SET.

Sir,—The circuit described below is the result of a fair amount
of experimenting to find a really simple circuit giving good
results from the local and any main station at, say, 50 miles
distance. After trying out practically all smgle-val\e circuits,
both straight and 1eflex, and comparing them with the results
I have got from this, I am satisfied that it gives equal per-
formance, has ro intricate tuning and is more selective than
most. I made it up into a portable set, which fits comfortahly
into a 20 in. suit case with all batteries and 'phones. It is,

0-:0001mfd

i
60 VOLTS

0-0003
mfd

—-H.T.

2 +L T
VOLTS

O—L.T.

50 TURNS

L

Mr. Grindrod’s interesting single-valve circuit.

of course, necessary to get the correct direction of winding in
the A coil. If there is any tendency to oscillate, the filament
- current may be reduced or coupling loosened. It will be found
that there 1s one coupling which will give the best results from
the near stations, and no further alteration will be needed,
P unless one wants to go further afield, when closer coupling is
necessary.

The value of the fixed capacity reaction condenser is not
critical, but 0.006 mfd. seems to be the most efficient. I have
tried values from 0.0001 up to 0.25 mfd. For all round pur-
poses a fixed aerial condensel of 0.0001 mfd. works well.

2 When once the correct coupling for the coils A and B has
= been formed, there is only the adjustment of the variable con-
denser. The aerial coil may be put right away from the other
coils, or a three-coil holder can be used. In my set I use a two-
coil holder, and have the aerial coil mounted at some distance
away. the good resulls may be had from Chelmsford, using
a No. 200 coil for the aerial, a No. 250 for coil A, and a
- No. 200 for coil B.

In my set I have embodied a series-parallel aerial gwitch and
a reversing switch for coil A, so that the wiring need not be
interfered with in any way when receiving stations needing
different coils. For the sake of simplicity, however, the con-
necting of the switches have been omitted from the dlagrnm

Liverpool. E. B. GRINDROD.
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THE REACTION CLICK.

Sir,——Although tle limit of signal strength of a receiver
is always fixed by the click of starting oscillation we have
never seen any attempt to explain precisely to what this click
is due.

We know well enough that it denotes excess of reaction,
but this is no help to us in increasing signal strength.

+ The usual statement that our aerial is oscillating on one side
of the click and not on the other is misleading and inaccurate,
as the aerial is oscillating and transmitting to a certain degree
long before signals come up to strength.

If it is due to the valve—accumulation of a charge on the
glass or grid—then the valve makers should try to avoid it.
If it is due to an introduction of negative resistance in the
valve, concomitant with oscillation, then there ought to be
some means of neutralising it automatlcally

Perhaps it is due to the start of rectification or of harmonic
oscillation.

More probably it is one of the usual phenomena which so
frequently accompany high speeds, as shown, for instance, by
a water jet which breaks into a spray at a certain critical
speed, or the sudden increase in back pressure when air or
water is passed through pipes at increasing speeds.

These are well known to be dne to eddies, and there is every
reason to believe that eddies will not form round the wires of
the grid.

The usual cure for such eddies is to decrease the flow or
decrease the resistance. Decreasing the flow of current through
the valve—by using a higher impedance valve—certainly. does
delay the click, and, of course, decreasing the resistance by
putting a positive potenhal on the grid does the saine, but
with loss of efficiency.

The use of a very small grid condenser helps matters, and
the use of a leak makes the click more marked, and more
difficult to control.

High-frequency amphﬁcat]on is limited only by the click,
but in this case it is frequently due to a low-frequency com-
ponent. The click is always associated with a flow of current,
and the less current we have in H.F. work the better.

But once again, what happens at the click?

Luton. ERNEST J. BATY.

-

WIRELESS RECEPTION IN INDIA.

Sir,—I shall be very much obliged if any of your readers can
help me in regard to getting information concerning the best
kind of wireless set to take out to India. I am thinking of
taking out a three or four valve set, as I shall have to be
able to get both Calcutta and Bombay, which are 1,200 and
800 miles respectively from where I shall be living. T should
also like to be able to pick up London if that is at all possible
without too much expense.

I am anxious to get information from anyone who has had
experience, and particularly from any who may be in this
country and who knows something about wireless in India. I
may say that I shall be stationed “south-west of Madras, in the
south of India.

I am also informed that it is necessary to get a special licence
from Simla in order to import the set. I should like to have
some information upon that from anyone who can give it
to me. H. A. POPLEY.

Croydon.

CALLS HEARD IN INDIA.

Nir,—Readers of 7'he Wireless World may be interested in
the following calls, heard in India from June 8th to 25th, 1925 :

British : 2KF, 2XY, 2DX, 2LZ, 5DH, 6LF, 8AL (7), 5GH.
French : 88M, 8GB, 3ZZ. Finland: 1INA. Palestine: BIR,
BSM, BSR. Germany: POX, POY. American : WIZ, U2BG,
2BW. Mexican: 1GH, 1GD. Argeitina: CB8. Australian :
2CM, 2YG. Indian: 8UG (R.AF., Kohat, N.W.F.). TUn-
known : S2Y, 735, Al below 50 meetres. 0-v-2.

Kohat, N.W.F., India. M. H. FIGG.
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Readers Desiring to Consult “ The Wireless World " Information Dept. should
make use of the Coupon to be found in the Advertisement Pages. °

Using Transformer Secondaries as
"Chokes.

READER wishes to construct a four-
valve receiver which is to embody
two stages of choke coupling. He

desires no switching arrangemeunts, but
wishes to know if it is possible to use
the secondary of an L.F. transformer for
a choke in each stage in such a manner
that the output of the detector valve or
the first L.F. amplifier can be obtained
by the simple nrocess of attaching the
telephones to the primary terminals of
the transformers whose secondaries are
being used as chokes.

This is certainly possible. but our reader
should obtain low ratio transformers of
a good make. A 2.5 to 1 ratio would
be quite suitable. We give below in Fig.
1 a diagram of the necessary connections.
Of course, it must be realised that the
effect of the transformer will-be to give
a slight step down 1n voltage. and there-
fore there will be some loss in signal
strength as compared to that obtainable
when the telephones are connected
directly in the anode circuits of the valves

fier in which a large power valve is used,

as it frequently is nowadays, is produc-

tive of a fairly heavy anode current.
0000

Designing an Intermediate Amplifier.
N interesting point in receiver de-
sign which troubles many readers
is the best wavelength to 'decide

upon for the intermcdiate amplifier of
a superheterodyne type of receiver, It
is, of course, quite impossible to lay down
any hard and fast value for this. Many
readers have the idea that the longer the
wavelength the better are the results, and
some have carried this idea so far that
they have attempted to construct their
intermediate amplifiers to respond to a
wavelength of thirty thousand metres.
This idea is, of course, quite fallacious,
and readers who design intermediate
amplifiers to respond to such high wave-
lengths as this will find that, apart from
all other disadvantages, their heterodyne
beat will practically cease to be supersonic,
since the frequency corresponding to this
wavelength will come within the inde-
terminate borderland separating the lower

concerned. The stef down, lowever. will radio from the upper audio frequencies.
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Fig. 1.—A four-valve receiver. with one stage of tuned anode H.F. amplification, valve
detection, and two stages of choke-coupled low-frequency magnification.

not be 80 great that low resistance tele-
phones are called for, and the ordinary
high resistance type may be used. A low
ratio transformer is frequently used by
amateurs with great success as an output
transformer in order to prevent the steady
anoode current flowing through the wind-
ings, since it must be remembered that
the last stage of a low frequency ampli-

Apart from this, however, it is generally
found that a receiver working on such a
long wavelength is very noisy, the princi-
pal reason for this being that it is
customary to employ iron-cored trans-
formers for these very high wave-
lengths, and these pick up stray
magnetic fields due to the presence
of electric lighting mains, etc.,, in

wwWw americanradiohistorvy com

the same manner as ordinary low fre-
quency transformers, in addition to
the rather noisy ‘‘background” in-
herent in these components. It will be
found also that unless the intermediate
amplifier is very carefully screened, it
will be prone to pick up atmospheric
noises direct, a source of trouble which
18 very marked on these high wavelengths.
There is actually no need to make the
intermediate wavelength any longer than
that upon which efficient and stable
amplification can be secured. Experience
shows that this result can be secured by
making the amplifier have its optimum
point somewhere between 3,000 and 7,000
metres. If great care is taken, success-
ful intermediate amplification can be ob-
tained on a wavelength a little lower
than 3,000 metres, and a few readers
have reported to us that they have had
great success by arranging their inter-
mediate amplifiers to respond to a wave.
length of 1,600 metres, thus enabling
5XX to be received by direct H.F.
amplification through the intermediary of
a simple switch designed to cut out the
first detector and oscillator.

Since also it is the desire of many of
our readers to ‘reflex’ their inter-
mediate stages, it is very unwise to make
the intermediate amplifier too high, since
successful  ‘‘reflexing” becomes in-
creasingly difficult as the wavelength
advances, it being extremely difficult on
long wavelengths to separate the two fre-
quencies. In order to overcome this latter
difficulty many amateurs have gone to
the other extreme, and have reduced the
wavelength of their intermediate ampli-
fier to as low as 1,000 metres. This is,
however, not to be recommended, as the
difficulty of securing effective and stable
amplification on this wavelength is
extremely great. voo

Method ot Using a Push-pull Amplifier.
ITH reference to the push-pull
amplifier circuit which appeared
in this section of the journal of
recent date, many readers do not seem to

quite understand the purpose of employ-
ing valves in this way. It may be said

briefly that it is a very useful and
efficient method of constructing an
amplifier capable of handling large

powers, and its sole purpose is not, as
many people suppose, to enable ordinary
valves to be used in a manner which will
give the same results from the point of
view of good quality as would an expen-
sive power valve, important though this
reason is. It is not generally realised
that if two power valves are used in this
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manner, double the permissible grid volt
age fluctualion of any one power valve can
be employed without causing amplitude
distortion,

As is well known, it is necessary in
the case of an ordinary valve amplifier to

“ confine the operations of the valve to the

straight portion of its grid volts-anode
current curve which lies to the left of the
point where grid current commences, and
if these limits are overstepped by apply-
ing too great an input power to the valve,
distortion appears. This portion of the
curve is often spoken of as the ‘‘ straight
line”’ portion of the curve. Obviously
this is more likely to occur in the final
stage of L.F. rather than in the pre-
liminary stages, and it is usual, there-
fore, to employ a power valve in this
stage, since this type of valve has a con-
siderably longer ‘“straight line’ portion
of curve than an ordinary valve. How-

-ever, if we care to use two ordinary

valves in a push-pull amplifier, the effect
is to add together the °‘straight line”
portions of the curves of the two valves
so that the resunlt is similar to the use of
a power valve in an ordinary amplifier.
It will be seen that a further advantage
can be obtained in the case of signals of
exceptional strength by employing two
power valves in a push-pull amplifier,

- since. it must not bLe forgotten that fre-

quently the input to the grid is too great
for even a medium-sized power valve of
the D.E.5 type to handle without distor-
tion, and by using two of these valves
in a push-pull amplifier the effect is,
roughly, to add together the “straight
line”’ portions of these two power valves,
which are already fairly long. Thus a
very large amount of power indeed can
be handled Wwithout distortion.

Readers who desire fuller information
concerning this matter are referred to
page 271 of the issue of The Wireless
Werld for June 4th, 1924, where a com-
plete constructional article of an instru-
ment of this description was given,
tqgether with much usefnl technical data.

‘Many readers also are under the im-
pression that it is necessary to use a low
resistance lond-speaker with this instru-

- ment, but this is, of course, not the case,

since it is possible .to obtain the output

. transformer with ™ windings suitable for.

either high or low resistance loud-speakers.
A further advantage of this circuit lies in
the fact that the lond-speaker windings
are removed from the harmful influence of
the H.T. battery.

[oNe RN

|
Efficiency in Valve-Crystal Circuits.

WE frequenily receive requests

from amateurs concerning the

best method to adopt to in-
crease the range of their crystal sets.
In most of these cases this is necessary
owing to the fact that readers live just
on the outside bhorders of. the limit of
crystal range. In these cases it has
become customary 1o recommend the
provision of an L.F. amplifier, although
it is doubtful whether this is the best
advice that could be given, since when
the input to an L.JF. amplifier is
rather small, the resultant quality is
not good, and it is not improbable that
the stray mnoises may be sufficiently
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great to mar reception. In these cases,
therefore, we are definitely of the opinion
that the use of the valve as an H.F.

amplifier would be productive of greater

satisfaction.  In other cases crystal set
users are desirous of adding a valve to
their sets in such a manner that two
or three stations may be received. In
these latter cases, of course, H.F. ampli-
fication becomes indispensable. It has,
however, become an obsession with many
people that the correct thing to do in
these cases is to convert the set to a

one-valve-crystal reflex, since, they
argue, In this manner maximum effi-
ciency is ‘obtained from the valve. This

~ 00005 mfd

L

Fig 2 —Single valve and crystal set. !}

is not so. however, although it cannot
be denied that this is the best method
to adopt in cases where maximum signal
strength from tlhe local station is re-
quired. When a valve is used for dual
amplification puvposes, it will usually be
found difficult to obtain a smooth
conirol of reaction, since the set
is prone to burst into low frequency
““buzzing "’ long before the reaction coil
coupling is sufficiently close to be of
any beuefit in providing H.F. reaction.
Readers who remedy this defect by con-
necting a variable high resistance from
the grid to the L.T.+ of the valve are,
of course, merely working in a vicious
circle, If, however, we abandon

WWW americanradtohictorv com

in Fig. 2. we

JULY 22ud, 1923,

“reflexing ’’ and adopt the circuit given
shall find that we are
able to make full use of reaction
without any risk of instability. Crystal
users who adopt this circuit will ind that *

}

not only are they able to hear the local

station (which was hitherto only just

audible) at excellent telephone strength,

but at the same tine other broadcasting

stations are well within their range.
Q000

Operating Dull-emitters Economically.

READER who proposes to build a o

two-valve reflex receiver using

valves of the type which require
from 0.8 to 1.1 volts for filament lLight-
ing, such as the ‘“ Wecovalve,”” enquireg
whether it is feasible to run two of thet
valves in series from a two-volt accumnv
lator without any filament resistance.

This is quite feasible, and these types

of valves can be used in this manner very ~
successfully and economically, =~ When
{wo such valves are used in parallel from
a two-volt accumulator in the ordinary
manner, it is obvious that it will be
necessary to drop half the available volt-
age across a filament resistance, and this
represents 50 much wastage. In addition
the total current drawn from the accumu-
lator will be half an ampere, since these

.valves” are usually rated at 0.25 amp. -

When used i series in the manner pre-
viously described, however, no power is
dissipated in a filament rheostat. and at
the same time a further great economy
can be effected by the fact that the cur-
rent consumption for the two valves will
be no greater than if only one valve
were used.  These “ one volt ' valves
are extremely useful for series lighting,
since it is obviously possible to run four
of them in series from a four-volt ac- ')
cumulator, or six in series from a six-
volt accumulator without any rheostat.
In the case of a six-valve receive,-§
therefore, the total current consumption
of 0.25 amp. is less than if six 0.0f
amp. valves were used in the ordinary
manner, in which case the total con-
sumption would be 036 amp. An
additional advantage is that the one-volt
type of valve is more robust and less
microphonic than .the 0.06 amp. type.
In cases where it is desired to use four
or. six of thesevalves -with a two-volt
accumulator they may be coupled in_
pairs, each member of the pair being in
series with the otlier member. In this way
it is obvious that the drain on the accu-
mulator is reduced. Although these valves
are not primarily designed for use with
dry cells, it is certainly possible to draw
0.25 amp. from a large dry cell for a
limited period, and thus one valve may
conceivably be used from a dry cell, but
it is not possible by the ordinary method
of connection to run two of these valves
from a dry cell. Further, the method of
connecting dry cells in parallel is not
always satisfactory, as one cell is liable
to discharge into the other. By using
two cells in series, however, it is possible
to light three of these valves at the same
curvent consumption as for one valve,
and if five dry cells are used in series,
no less than six valves may be lighted
from dry cells. /
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DAVENTRY—THE B.B.C. HIGH POWER
STATION.

IR many months of arduous labour the

N Daventry Station of the B.B.C. is completed
and has been formally opened by the DPostmaster-
General at a ceremony which took
place on Monday last. It will be
recalled that the Daventry Station,
or at least a station on a site in

m
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by considerable technical difficulties, and, in fact; the
station was not operating satisfactorily until recent
weeks, and if the same behaviour is adopted by the
Daventry Station this must not come as a surprise to
listeners. Criticism may be made from time ro time
of the policy of the British Broadcasting Company in
the matter of the wavelengths and
power of the stations and other
matters of detail, but the progres-
sive spirit which has been shown

that neighbourhood, was projected e throughout the period since the
as soon as authority was obtained EpiTorisL ViEws 121 B.B.C. was inaugurated is a
for a high-power station to operate Loxg Drstancy SUMMER RECEITIO 122 matter which calls for admiration.
on a wavelength of the order of By W. James. When we consider that from the
1,600 metres. The installation at READERS’ NOVELTIES 123 very outset it has been entirely

Chelmsford has been in the nature

Tie NEw SopioNy VALVE ... e 129

pionecer work with innumerable

of a temporary expedient to By Paul D. Tyners difficulties to surmount and fresh
provide long-wave broadeasting, Cuorrrnt Torics 131 problems arising from day to day,
whilst this new station, in 2 more A Porvrar FieLn Dax el T w133 cne must recognise that a very
central position, was being pre- NEWS FRoM THE CLUBS . 134 large amount of credit is due to
pared for service. CONTINENTAL BROADCASTING 135 those who have been responsible
There has been a consideralile DBy E. V. Appleton. for the building up of such an
speeding up in the work of in- BROADCAST BREVITIES - &Y organisation. ’
stalling the station during the past RECORDING WIRELESS STGNALS. Partm The whole question of broad-
few months in order that it might T ~= 141 casting is, as we have 1'egently
be completed by the time specified, By N. W. McLachlan learned, to come up for considera-
an:d, although it has now been NEW APTARATUS alp bl 146 tion by the Government hefore the
formally opened, this is not, we Tur R.S.G.B. Axxvar Ovming ... 147 end of the present year. The ques-
understand, a guarantee that it LEeriErs 10 TEE EDITOR 148 tion of whether there should be
will commence regular transmis- REspERS’ PROBLEMS 149 competitive broadecasting in this

sions immediately, because, so far
practically no time has been de-
voted to preliminary  experi-
mental transmissions which must be regarded as essential
before guaranteed regular programmes can be put out.
It would not be possible to anticipate every difficulty
which might arise after completion of such a station
as this, which is the newest and probably the biggest
station yet constructed solely for broadecasting purposes.
It will be remembered that the transfer of the Lon-
don Statiom, 210, to its present site was accompanied
2
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country is a matter which need not
be discussed here now, the object
of the present note being to record
the opening of the Daventry Station and to offer con-
gratulations to the B.B.C. on their enterprise and the
progress achieved.

It woulld be out of place to express appreciation of
the work of the B.B.C. without coupling with it the
name of the managing director, Mr. J. C. W. Reith, who
must feel justly proud of the organisation which has grown
up under his direction.
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By W. JAMES.

How to Make a Six=Valve Superzheterodyne Receiver.

T will be agrced by the majority of amateurs that
to receive at all regularly and consistently the pro-
grammes of distant B.B.C. and Continental broad-

cast stations' with such purity and strength as to make
their reception worth while, calls for a receiver of cx-
ceptionally goorl design.  Of course, there is no difficulty
in receiving a few distant stations occasionally with, say,
a two-valve set installed at a place sufficiently clistant
trom a B.B.C. station to make the problem of cutting
out that station of minor importance. By far the greater
number of amateurs, however, are not so favourably
situated, and it is indeed a difficult, thotigh an inter-
esting, problem as to how a circuit can be arranged in
order to have the desired selectivity and amplification
without introducing more or less serious distortion.

Seiective CGircuits.

Sclectivity can be obtained by cmploving a number
of suitably arranged tuned circuits and by the use of. a
small frame aerial.
torm of filter or multiple tuner, but, as a fair amount
of high-frequency amplification is required, it is prefer-
able to put the tuned circuits between valves and to use
them as intervalve couplings.  But it is no casy matter
to build a straight H.V. amplifier with two or three
stages  for the Dbroadeast wavelengths hecause of the
well-known tendency of such an amplifier to oscillate and
to be generally unmanageable.

Two things can be done, however; we can build the
receiver on the neutrodyne or the super-heterodyne prin-
ciple. In the neutrodyne receiver the H.F. couplings ae
so arranged that stray magnetic coupling is negligible, and
the capacity of the condenser formed by the grid and

circuit is balanced out. This

"i Z

A

type of recciver is used with
an outdoor aerial, and the
sclectivity can be adjusted
to the right degree by pro-
perly  proportioning  the

I -

e
f

intervalve couplings.

The usual neutrodyne re-
ceiver has two stages of
tuned high-frequency am-

+H.T. plate of the valve and its
Co
Vg

plification employing three

e N

similar - H.TF. transformers

and tuning condensers. Such

+LT  a receiver was described as
2

POTENTIOMETER

mfds.; C,, L;, L, and

Fig. 1.—~Theoretical connections of the complete set. G; = 0-0005

L; = oscillator unit; G,y = 0-0002 mfds.; C; —

0-0003 mids.; R{ = 2 megohms ; Ry =1 megohm;'®L, = L

Igranic coil; C;= 0-0003 mfds.; Ci= Ci{= 0002 ‘mids.; C; =

Cy= Cip=Cy=1 mifd.; V,= first detector ; Vy= V.= V, = amplify-
ing valves; V; = second detector; Vz= oscillating valve.

long  ago as Dccember,
1923, by the writer, and the
many reports from readers
who built this set testify to
its selectivity and faithful
amplification. It is not a
difficult receiver to operate,
23
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Long Distance Summer Reception.— )

as it has only three controls—the three tuning condensers.
The adjustment of these is not critical; in fact, the
individual stages are rather broadly tuned, but the over-
all selectivity is very good.

The Supersonic Principle.

The difficulty of obtaining high amplification on broad-
cast wavelengths is overcome in the super-heterodyne
receiver by changing the wavelength of the incoming
signal. An amplifier designed for +HT
a long wavelength such as 5,000 -
metres is employed, and between
this and the aerial a waveléngth
changer is connected. The wave-
length changer comprises a rectifier
and a source of oscillations of such
a frequency as to produce :
with the incoming signal a
beat frequency which corre-
sponds with the mean peak
frequency of the amplifier.
A frame aerial is used as the

1 |
RAME

TO

4]
TERMINALS

J

FRAME

+

=
4
!

=,

—0

Fig. 2.—Connections of an H.F.

X unit. The condenser should
collector, partly because of have a capacity of 0-0005
the local oscillator and ™fds.; the H.F. Transformer

. is described in the text.
partly because such an aerial

tuned with a condenser has fairly well-marked direc-
tional properties, and is more selective than an ordinary
open aerial.

None will dispute the fact that it is possible to obtain
far more overall amplification with a super-heterodyne re-
ceiver than with other receivers, but how does it compare
for selectivity ? 'The selectivity depends on the wavelength
and characteristics of the long wave amplifier and on the
tuning properties of the frame aerial (when no H.F.
amplification is used before the first detector).

-The effect of the wavelength of the amplifier on the
. selectivity may be explained as follows: Suppose the
wavelength is 10,000 metres, and that we wish to hear
a signal on 400 metres. Then the frame is tuned to 400
metres and the oscillator to 384 or 416 metres. But
when the oscillator is set at 384 metres, a signal of 370
metres may combine with it, and this will produce beats
of 10,000 metres. Also, if
the oscillator is set at 416
metres, a signal of 435
metres will set up heats of
10,000 metres. ‘e have,
therefore, to rely upon the
tuning of the frame aerial
to be sufficiently sharp when
tuned to 400 metres to keep
out signals of 370 and 435
metres.

Now, suppose the wave-
length of the amplifier to be
adjusted for 3,000 metres.
To receive a 400 metre sig-
nal the oscillator will be set
at either 353 or 462 metres,
“which will beat with 315 or
545 metres.  The frame
aerial has to distinguish

3 - t
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between 400 and 315 or 545 metres in this example, how-
ever, whereas when a 10,000 metres wavelength is used
the framé is called upon to separate 400 and 370 or
435 metres. Clearly then, the selectivity will be best
when the 3,000 metres amplifier_is used.

When the receiver is used for the reception of modu-
lated (telephone) signals, the possibility of stations
heterodyning to produce an audible note is far less
remote. Broadcast stations transmit, besides the carrier
frequency, a band of frequencies which may lie between
50 and 6,000 or 7,000 cycles on either side of the main
frequency. Thus a band or channel of frequencies ap-
proximately 14,000 cycles wide is occupied by the trans-
missions, and it is this fact which makes the problem of
interference such a difficult one. Our high frequency
circuits ought really to be so designed that they transmit
without attenuation the whole range of the oscillating
currents radiated from the sending aerial they are tuned
to and exclude everything else. But this cannot be
done. We can, however, make our receiver quite a selec-
tive one from a practical point of view, and one of the
easiest ways is by using the super-heterodyne
principle. .

In the particular super-heterodyne receiver illustrated
here, we have a frame aerial tuned by condenser C,
(Fig. 1), the input circuit to the long wave amplifier
I.,, L;, C,, and C,, and three air core coupling trans-
formers. 'The three transformers are wound with a fairly
fine gauge of copper wire, and have a ratio of one to one.
No tuning condensers are used with them, and when they
are connected to the valves (Mullard D.o6H.F.) have a
natural wavelength of about 5,000 metres. These trans-
formers tune fairly broadly ; the arrangement of coils T.,
and L, and condensers C, and Cg, have the same natural
wavelength as the amplifier, but they form a more
selective circuit. Hence the overall selectivity of the
long wave amplifier is such that a telephone signal of
60,000 cycles with its side bands is transmitted without
noticeable distortion, while frequencies outside this
range are not passed to any great extent.

Rear view of the complete set.

Two H.F, transformers can be

seen ; the third is screwed to the
surface of the baseboard.

B 3
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Fig. 3.—Details of the front panel. A, 3/8in. dja.; B, 5/16in. dia.:

24

C, 5/32in. and countersunk for No. 4 B.A. Screws ; .D, 5/32in.

dia.; E, 1/8in. dia.

Five thousand metres is a wavelength which will give

good results from the point of view of the examples
given above, and, further, it is fairly easily possible
to arrange an amplifier for this wavelength which will
give high amplification without instability. ‘The disad-
vantage of a 3,000 metres amplifier is its lower amplifi-
cation and its lability to bieak into oscillation. A 10,000
metres amplifier would, of course, be expected (o be
even more stable than a 5,000 metres one, and to give
an even greater amplification, but such an amplifier is not
used because of the selectivity characteristics explained
in the examples. )
- Five thousand metres represents a compromise ; it is
a wavelength on which it is possible to obtain good all-
round results with valves of the D.o6H.F. variely. If
valves of another class, such as the DE 54 (which have a
high amplification factor combined with a relatively low
impedance and a high effective capacity) were to be used,
the writer would use a wavelength of alout 7,000 metres,
as in his seven-valve super-heterodyne receiver! de-
scribed a few months ago in this journal.

‘The arrangement of the input circuit of the amplifier
is a rather unusual one, as the coils I., and 1., are not
magnetically coupled ; they are mounted at right angles.
Condenser €, is the coupling between the anode of the
rectifier 'V, and the grid of the first H. 1" amplifier V,,

Y Wireless World, March 4th, 1925.
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and condenser C; is employed to bring the coils into
tune. This circuit to some extent (etermines what fre-
quencies shall pass to the amplifier. Its adjustment is,
therefore, an important one. 1t must not tune too
broadly, neither must it be too sharp—a nice problem.

Referring now to the input circuit of the rectifier, it
will be noticed that a frame aerial with a tuning con-
denser has one end connected to a grid condenser and its
other end joined through a ecoupling coil L, to negative
L.’T." The coupling coil is wound on one end of a former
which also carries the coils I.,, L.,, of the oscillator.
Hence when the oscillator is working, currents are in-
duced wia the coupling coil to the grid circuit of the
first detector. The tuning of the oscillator affects slightly
that of the frame, but not to a sufficiently great extent
to make a calibration useless. .

It would be better, from the point of view of selec-
tivity, amplification. ‘and permanence of calibration, of
course, if a stage of tuned H.F. were added between the
frame and the detector (as was suggested for the seven-
valve receiver mentioned above)®, but then we have
another adjustment and another valve. Such a stage of
H.I'. was not incorporated in this set because it was
thought that the majority of readers would prefer the

* An aperiodic H.F. coupling was actually used in this
receiver in order to dispense with the tuning adjustment
involved when a tuned stage is used.

o] f
1% | 1

||

| 1;4 Vi
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Fig. 4.—Arrangement of parts on the base board. The components are labelled and are described in the text and below Fig. 1.
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Long Distance Summer Reception.— the left, and the telephéne terminals on the right. {n
arrangement of six valves actually used and to connect, the baseboard we have, on the left-hand side, just behind
if desired, an HL.F. unit. Thus a unit would contain a  the oscillator coils and condenser (these coils are wound
0003 mld, tuning condenser and a transformer con- on a tube fitted over the oscillator tuning condenser) the -
~ nected as in Fig. 2. and would stand either by the end oscillator valve. By the side of the second tuning con-
denser is the first rectifier, and between the valve and the
back edge of the haseboard is a copper box which con-
tains the two input coils of the amplifier L., L., with
the condensers C, and C,. :
Next are the amplifying valves and transformers, and,
finally, at the extreme right-hand side, and near the
panel, is the second detector. ‘The parts are so arranged
that very short connecting wires are used, the valve
holders themselves being mounted on pieces of wood to

SUEY 20th, 1925.
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Fig. 6.—Details of the terminal strips. A, 5/32in dia. and B,
1/8in. dia.

raise their connecting terminals to the level of those ot
the coupling units. Such an arrangement is calculated to
give the highest electrical efficiencys high amplification
with stability can only be obtained when great care is

3 :
478 o . taken to avoid all manner of stray couplings. Mag-
\>/ i netic coupling can be minimised by putting the coupling

BOX MADE FROM Né 28 S.W.G . transformers in different planes, as shown ; the best way

, S of minimising capacity coupling between the grid and

COP‘PER FOIL plate circuits is to use short, well-spaced connecting wires.

Fig. 5.—Method of mounting the two No. 750 coils, the Coupling The grid and plate wires in the set illustrated are all
cobsciaar an e anade Tuming "Condeascr, “Ine casete o very short, less than an inch long in many cases, and
through insulating siceving and through small holes in the sides _ a]] are well spaced. Targe capacity condensers are also

] connected across the H.T. tappings to avoid couplings
of the sct or on the top of the case of the set just through the battery.
above the existing frame aerial terminals. The frame Details of the layout, of the panel are given in Fig. 3
aerial would then be connected to the two terminals of  and of the base in Fig. 4. In Fig. 3 we have, on the
the unit joined to the tuning
condenser, and the secondary

- winding of the transformer to
the frame terminals of the set.
A transformer for the broad-
cast range for use with a Mul-
lard D.o6 H.F. valve would
have a primary winding of 20
turns and a secondary of 5o
turns, both of No. 26 D.S.C.
wound on a tube 2%in. dia-
meter by 3in. long.

How to Build the Set.

In its construction the. re-
ceiver follows the writer’s usual
plan: a front panel carrying
the controls, a baseboard for
the valves and couplings, and
a connection strip at the back.
The components arc arranged in
a symmetrical fashion_on the

T o The valve on the right is in the oscil-

front panel, with the tuning ;
: . N - lator circuit and that on the left is
controls and input terminals on the first amplifying vaive. The first detector is between the back of the copper box and the panel.  ~
5 ’ _ B 5
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Long Distance Summer Reception,—

left, the oscillator unit, then the frame tuning con-
denser, followed by the lilament rheostat for the oscil-
lator, the potentiometer for the amplifying valves, the
rheostat for the two detectors, and, finally, the rheostat
for the threc amplifying vaives. The telephone ter-
minals are on the right-hand side.

The parts fixed to the baseboard are clearly indicated
in Fig. 4. Pleces of wood of the diameter of the base
of a valve holder and #in. high are fitted below the
holders for the first detector, and the three amplifying

Wireless
World
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be adjusted by altering the amount of wire wound on the
outside of the tube.

Wiring and Testing.

When the recciver has been assembled, remove the
panel and put_on as many wires as possible (Fig. 7).
using a tinned copper wire of about No. 18 gauge.
Then screw the panel to the baseboard, and finish off
the wiring. There is no difficult wiring in the set; the
filament wires are run on the baseboard, the +H.T.
wires are run high. and the grid and plate in as direct

FRAME

&

TELEPHONES

C5 ‘5

010

-
Q I o
:@«j*iéﬁ o

©
+LT.~ —HT +HT.+HT.+HT.+

Fig. 7.—Wiring diagram. Grid and plate wires are short and clear of other wires.

Run the filament wires low and the H.T. wires

high.

valves and wooden brackets are used to secure the two
H.F. transformers which are mounted vertically.
Inside the copper box (I'ig. 5) is a wooden base din.
thick, and brackets made from No. 2 BA threaded rod,
and picces of ebonite to hold the two No. 750 Igranic
coils. ‘These coils are of the ordinary plug-in tvpe, but
the plugs have been removed. They are fixed at right
angles.  On one side of the base is screwed the fixed
coupling condenser C, of o.002 mfd., and on the oppo-
site side is fixed, in this particular set, a small variable
o.0003 mfd. mica condenser of American manufacture.
This particular condenser was used because it was on
hand; it would be Letter, perhaps, to cmploy a wire-
wound condenser of this capacity. Such a condenser is
marketed by the Marconiphone Co., and its capacity may

B O

and clear a path as possible. The actual wiring is
clearly shown in the illustrations. Do not forget to
connect the copper box to negative L.T.

The set is designed for Mullard D.o6 H.F. valves or
valves of this class. With the frame aerial and phones
connected, put about 5o volts on the plate of the oscilla-
tor, 66 on the three H.T. valves, and 45 on the twa
detectors. Then tune in the locul station by turning the
two condenser dials, keeping the potentiometer a little
below the point where a shght hissing is heard. It will be
noticed that the local station is heard at two settings of
the oscillator, and, if the potentiometer is turned to th
left, the amplifier eventually howls, while if it is turned
to the right, the signals are weakened.

Having heard the local station, turn both condenser

14
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Wireless
World

DETAILS OF COMPONENTS USED.

i 1 Oscillalor unit, combining the funing condenser and coils
(Radio Instruments, Ltd.).

3 H.F. transformers for 5,000 metres (Radio Insiruments, Lid.).

1 0:0005 mfd. tuning condenser {Cardwell or other good make).
. 2 Apex vernier dials.

2 No. 750 Igranic coils.

3 Filament resislances, dual pattern (McMichael).

1 Potentiometer (King or other ilype;. .

1 0-0002 mfd. grid condenser (C,,) (Dubilier).

1°0:0003 mfd. grid condenser {C,) (Dubilier).

1 Wire wound 0-0003 mfd. condenser (Marconiphone Co.).

2 0-002 mfd. fixed condensers {Dubilier).

dials a littlesat a time, and endeayour to tune in a weak
signal. With this weak signal adjustments can be made
to the values of plate voltage, to the filament rheostats,
Now try the effect

and potentiometer for best results.

1 mfd. Mansbridge condensers (T.C.C.).

Grid leak, 2 megohms (R,) (Dubilier).

Grid leak, 1 megohm (R;) (Dubilier).

Grid leak mountings.

D 006 H.F. valves (Mullard).

Valve holders (Burndept).

Radéon panel, 24in. x 7in. X {sin. (American Hard Rubber
0.).

Radion strip, 8in. % 1}in. X fyin.

11 Terminals (No. 4 B.A.).

1 Baseboard 23}in. X 7in. X lin.

1 Cabinet to suil.

OO0 ki S

~

made apparent by maximum signal strength and best
selectivity.  Particular care should be taken with the
valves. Change them about, as some work better in
one position than another.

All the components are visible in this illustration. Reading the valves from left to right we have the oscillator, first detector, first,
second and third amplifying valves and finally the second detector.

of varying the value of the. condenser across the No. 750
coil connected in the plate circuit of the first delector.
1f the value of this condenser is about o.ooo3 mfd., it
should not require much alteration to bring the coils
exactly in tune with the amplifier. The point of tune is

The first evening the set was tested 22 broadcast
stations were heard at good strength; a stage of note
magnification, added in the usual way to the telephone
terminals, made many of them pleasantly audible on
a loud-speaker.

ber of short articles by eminent men

tion ‘“ The Interior of a Star,”” by

! I ‘HE  revised edition of the t  science expressed in non-technical

Handbhook to the Royal HAS i language and of undoubted interest
Society’s exhibit at the British P ES OF i to the ordinary reader of intelli-
Empire Exhibition contains a num- MODERN SCIENCE. ; gence. Among others we can men-

of science on subjects ranging from
astronomy to atoms. The names of the writers alonc
guarantee that each subject receives the best and most
authoritative treatment compatible with the space avail-
able. Thus Sir Oliver lLodge contributes an article on
«“ Radiation ’’; Sir Ernest Rutherford on ¢ Electricity
and Matter ’; Sir R. Glazebrook on ‘‘ The Origins of
Wireless’’; Dr. J. A. Fleming on ‘‘ Thermionic
Valves ’’; and other well-known authorities on biology,
physics, chemistry, and kindred subjects, have written
interesting and instructive accounts of the recent pro-
gress and discoveries in their respective branches of

-

4

Prof. A. S. Eddington; ‘‘ Verifica-
tion of the Theory of Relativity,”” by Sir F. Dyson;
articles relating to the atmosphere by Sir Napier Shaw,
Dr. G. C. Simpson, F. J. W. Whipple, and Dr. C.
Chree ; and to biology by C. Tate Regan, Prof. E. B.
Poulton, Dr. E. J. Allen, Sir A. S. Woodward, and
other eminent writers. '

The latter part of the book includes a descriptive
guide to the exhibits in the Science Galleries.

“ Phases of Modern Science,”” published in connection with the
Science Exhibit at the British Empire Exhibition, 1925, pp.
232, price 3s. 6d., sold by A. & F. Denny, Ltd., London.
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' Wireless
: World

A NOVEL WEATHERCOCK.
Many amateurs fit weathercocks to
the tops of their aerial masts, as much
for the purpose of improving the
general appearance of the aerial
system as for obtaining an indication
ot the direction of the wind.

A suggestion for the transmitting amateur,
Call sign carried on the weathercock at
the top of the mast.

It would be of considerable interest
to other transmitting amateurs, who
might see the aerial mast in passing,

_if the weather vane were cut in the

form of the call letters of the station.
The letters could he cut from thin
sheet mietal and painted black on one
»side and white on the other. They
would then be visible against the sky
under all  weather conditions.—
LW, C. M
0000
WINDOW PANE AS LEAD-IN
INSULATOR.

An extremely efficient method of
leading in the aerial, particularly for
short wave work, is to pass the aerial
wire through a small hole drilled in
the centre of the window pane.

The drilling of this hole is hest
accomplished with an old dental burr,
which can be obtained from one’s
dentist or from a dental supply
stores. The burr is held for prefer-
ence in an Archimedian drill, but an
ordinary hand brace may be used if
care is taken not to apply too much
pressure. T'urpentine should be use
as a lubricant, and great care should
be taken when the drill is about to

B 8

A Section Devoted to New Ideas and Practical Devices.

break through the other side of the
pane. When this stage is reached. it
is generally advisable to complete the
operation from the opposite side of
the pane.—W. A. G.

0000
SUBSTITUTE FOR AERIAL PULLEY.

A large shell type insulator lashed
to the top of the aerial mast makes a
cheap and efficient substitute for a
pulley.

An advantage additional to cheap-
ness is to be found in the fact that
the possibility of jamming. which is
present with all but the best pulleys,
is entirely eliminated.

The glazed surface of the porcelain
allows the rope to slip through quite
frecly and does not tend to cause
traving.—I[.. H, T.

Using a porcelain
insulator in place
of a pulley.

0000
INDOOR COUNTERPOISE.

Difficulty in efecting an outdoor
aerial is generally accompanied by
a difficulty in finding a suitable earth
connection inside the building. In
such circumstances it is often better
to employ a counterpoise earth in
conjunction with the indoor aerial.
Copper strip, which is now being
placed on the market for transmit-
ting aerials, is an excellent metal
with which to construct the counter-
poise. A network of strips laid
under the floor covering is arranged
to converge to a terminal near the re-
ceiving set.  The copper strip will lie
perfectly flat and will in no way
damage the floor covering.—C. B. C.

www americanradiohistorv com
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GUNMETAL FINISH,

A black oxidised finish for brass
is often preferred to a Lright, plated
finish.  The oxidised coating can bhe |
formed by the following method.
The articles to be oxidised are
cleaned in the usual way and im-
mersed in a bath consisting of one
part of white arsenic, one part of
iron oxide, and twelve parts of hydro-
chloric acid. The solution should
be kept in a stoppered hottle and be
used only in glass or porcelain
vessels.—J. T. D.

0000
POTENTIOMETER CONNECTIONS.
When a potentiometer is included

in the circuit of a receiver it is essen-
tial to provide some means of switch-
ing off the current which would other-
wise flow through the resistance coil
from the I..T. battery when the set
is not in use. If a separate switch
is provided to disconnect the potentio-
meter winding, there is always the
possibility that the valve filaments
will be turned off at the end of the
programme, and that the potentio~
meter switch will be overlooked.

By connecting the potentiometer re-
sistance to the free end of the fila-
ment rheostat, the potentiometer

FIL.RES.

Switching off the current to the potentio-

meter when the filament rheostat is turned
to zero.

current will be switched off at the
same time that the valve filaments are
turned off ; and if the resistance of
the potentiometer is large compared
with that of the filament rheostat, ad-
justment of the filament current will
not appreciablv affect the grid
potential. —I". A.

5
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Signals.
By PAUL D. TYERS.

N November, 1922, H. P. Donle presented a paper
I[ before the Institute of Radio Engineers on a new
type of - valve detector, which he termed the
“sodion.” The sodion operated on entirely different
yrinciples from the ordinary thermionic valve, and re-
sembled perhaps more closelv than anything the gas or
soft valve. The original sodion was peculiar in that it
had an anode consisting of liquid sodiun.

The valve consisted of the sodium anode, which was
heated by means of a coil connected in series with
the lilament, and traversed by the lilament current.
No grid in the true sense of the word was employed,
but a U-shaped ‘‘collector”’ took its place. In
use, telephones were included in the anode circuit, and
the input was connccted between the collector and the
filament, or, rather, a filament potentiometer. The col-
lector was normally given a potential which was derived

from a battery and potentiometer, the potential

, /;t)@—l

( -
d b NVX\/‘ |:

|

{

@)

Fig. 1.—Connections of an early type of sodion valve to a recei¥er.

being known as the neutralising voltage. Normally, the
collector receives a large clectronic current from the heated
filament, which is partly due to its large area and also
jts proximity to the filament. The object of the neutral-
ising voltage, of course, is to reduce this otherwise large
current.

A diagrammatic representation of the early type of
sodion as applied to an ordinary receiver is shown in
I'ig. 1. One great practical disadvantage of the carly
sodion was the liquid anode, which necessitated the tube
being kept in one position. In addition it was found
necessary to alter the neutralising potential from time 10
time, which was also somewhat undesirable.

About a vear later the sodion detector was considerably
modified. No alteration was made in the principle of
operation, and the modifications were merely construc-
tional details. The sodion of 1gz3 was a great advance
on that of 1922, in that the liquid was replaced by an
ordinary anode or plate. and the sodium atmosphere was
obtained by introducing a small quantity of sodium into
the tube before it was evacuated. As before, the same
form of filament and U-shaped collector electrodes were

9

Wireless -
Werld

THE NEW SODION VALVE.

Development of a Sensitive Detector for Weak

| )

‘ /. LIQUID

v SODIUM
L

POTE T HEATER

ELEMENT

(b) envelope of the valve.

employed, a heater coil con-
nected in series with the i
filament being wound round
the tube. A diagrammatic
representation ot the modi-
fied sodion is shown in
fig. 2. The same type of
circuit was used with this
sodion, i.¢., the collector
potential was regulated by
means of a potentiometer.
In rgzy4 the newest type
of sodion made its appear-
ance, and a general idea &
of the valve can be ob-
tained from the accom-
panving photograph. The
newest sodion, or D 21
model, as it Is

even more closely the
,COLLECTOR three-electrode valve.

termed, resembled
standard
Fig. 3 repre-
sents a plan view of the electrodes.
A central vertical Hlament 1s em-
FILAMENT ploved, around which are the col-

/

N

\

lector and plate. Both these are of
squirrel cage formation, z.¢., two
concentric cylinders of parallel wires.
The valve is pumped tery hard, a
slight quantity of sodium is intro-
duced as before, and a heater coil
is cemented on to the outside of the
In order to
maintain conslant temperature of
operation, the valve is provided with a frosted-glass
shield, which renders it immune from the cffects of
draughts or other atmospheric disturbances. This glass
shield, of course, is not air-tight, it merely Deing
cemented to the base of the valve. The heater coil apd

the filament both consume approximately } amp., and’
since they are in series the total consumption is only
It is interesting to

1 amp. at approximately 35 volts.

~

i ||
1

.,]l

Fig. 2.—The arrangement of the 1923 sodion valve.
B 11

www americanradiohistorv com


www.americanradiohistory.com

130

The New Sodion Valve.—

note that tantalum is used instead of the more usual
tungsten for the construction of the filament. The earlier
model sodions have been essentially ordinary detectors,
but with the latest type it is possible to produce con-
tinuous oscillations at radio
frequency with normal cir-
cuits. The valve, however,
will not function either as
a radio frequency or low-
frequency amplifier.

Both  the early-model
sodions required a potentio-
meter for obtaining a suit-
able neutralising potential
on the collector. This is
obviated in the new model
by making connection direct
to the filament pin which is
- connected to the heater coil,
so that the fall of potential across this can he utilised.
Thus it will be seen that the new sodion can be used

_—FILAMENT

i
GLASS SHIELD

Fig. 3.—Plan view of the elec-
trodes of the latest type of
sodion.

- without any additional complications, and is therefore

comparable with an ordinary valve.

Some Characteristics of the D 21 Sodion.

_ - Wireless
World

JULY 291/&, 1925.

detector, and in addition the sodion has the advantage
of being infinitely more stable and less critical. When
use! as a rectifier in a broadcast receiver employing re-
sistance coupled speech amplification stages a decided
change in the quality as compared with a bottom bend
rectifier was noticeable. The
sodion, in fact, gave a

somewhat deeper or slightly

woolly tone more resembling l
that obtained with a soft

valve.  On these particular
signals, however, consider-
ably louder results were of-
tained than with a bottom
bend rectifier normally em-
ployed.

In testing the sodion, due
allowance must be made for
the type of input circuit. It
will  be remembered that
the input impedance of the sodion is extremely low, and
if connected across an ordinary aerial circuit the tuning
will be exceedingly flat. It is practically essential to
use a very loosely coupled input circuit.
I a direct-coupled circuit is used, the

Fig. 5.—Another form of loosely
coupled tuner connected to a
sodion valve.

Tt is stated that the valve will operate
without a grid leak, but on test it was
found that satisfactory results could not
be obtained without a leak, a 3-megohm
leak between the grid and the negative
side of the fitament giving the best results.

The sodion is not particularly critical
in operation, variation of plate voltage
and filament voltage through a small
lamount having practically no influence on
the operation of the valve at all. The
sodion is essentially a detector for weak
signals.  On loud signals it was found to be no bettér
than an ordinary valve detector. On weak signals it was
decidedly more sensitive than an ordinary valve employ-
ing cumulative grid rectification. It is somewhat diffi-
cult to appreciate the efficiency of the sodion as a de-
tector merely by listening to weak signals, but by em-
ploying it as a first rectifier with a superheterodyne a
very decided increase in signal strength was noticeable.
The sensitivity was slightly greater than that of a soft

OPULAR interest in the future

of wireless is again m\'akencdlg WIRELESS POSSIBILITIES.
: A Gaze into the Future.

by Professor A. M. Low’s recently
published book,! ““ Wireless Possi-
bilities.””  ‘I'his does not claim to be
technical, but merely to indicate the
probable paths along which the development of science
will lead us. The author foresees a time when ¢ we
shall be able to chat to our friends in an aeroplane and
in the streets with the help of a pocket wireless set and
be able to do practically everything by the aid of radio
that we now do with the voice.”” He visualises the time
when directional wireless and heam transmission will
enable people to converse freely without fear of their
B I2

¥ig. 4.—A loosely coupled tuner
connected to a sodion valve
used as detector.

5000000005000 5a9EADTOEIEEEEERNAAICANOGAEAOTCAGATHID

selectivity will be exceedingly poor, and
the benelits of the sensitivity of the de-
tector will be entirely lost. Two suitable
arrangements are shown in Iigs. 4 and 3.
The first arrangement is an ordinary
coupled receiver, and calls for no particu-
lar comment, except that the coupling may
be exceedingly loose, while the second
employs a weak but fixed coupling. Tt
consists of a tuned aerial circuit and a
tuned closed circuit, a portion of the aerial
circuit being wound over the closed circuit.
A very efficient receiver can he built by
employing an initial stage of radio frequency amplifica-
tion followed by a sodinn detector with a regenerative cir-
cuit.  Owing to the low input impedance of the sodion,
little selectivity can we obtained in the tuned anode
circuit, or whatever form of coupling is used, owing to
the high damping which exists, and accordingly all the
selectivity has to be obtained from the aerial input circuit
or previous stages of radio frequency amplification em-
ploying ordinarv salves.

i conversation befng overheard by
\others, and even to see each other by
i the aid of television The final
chapter on Wireless and War
horrifying in its possibilities.

A wvein of cynical humour runs
through the Look, as in the following passage : ¢ Parlia-
ment must have its special wavelength, the divorce courts
of the future will be broadcast to prevént people from
catching cold by waiting outside. It will be quite easy
for the judge, at a doubtful passage, to press a switch
and to say, ‘ I think we will cut that out.’ ”’

is

' ¢ Wireless Possibilities,” by Professor A. M. Low, pp. 77,
price 2s. 6d. rett, publisted by Kegan, Paul, London.
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Events of the Week in Brief Review.

TWO-HOURS' CHAT WITH THE WORLD.

Mr. F. A. Mayer (2LZ); of Wick{ord,
Essex, states that when working on 40
meatres between 6 and 8 a.m. on Sunday,
June 14th, he carried on a two-way com-
munication with Australia (3BQ, Mel-
beurne); New Zealaud, (2XA, Gisborne);
Argentine, (CB8, Beunos Aires); Brazl,
(1AB, Nictheroy), several American sta-
tions and one Canadian, 3BQ sent the fol-
lowing message: ‘ Greetings to Europe
the first two-way communication on 40
metres.”” 2LZ was using about 300 watts
at the time.

00CO
SAN FRANCISCO EXHIBITION.

Wireless experts from all parts of the
world are expected to be present at the
Pucific Radio Exposition, to be held at
San Francisco from August 22nd to 28th.

Among the attractions will be a recep-
tion held by prominent radio entertainers
who will mieet the listening public ** face
to face.”

0000

BROADCASTING IN THE IRISH FREE .

STATE.

The long promised broadcasting station
in Dublin is still a thing of the in-
definite future, according to the ‘ Irish
Times,”” 1o progress having been made in
its evection since the Secretary of the
Irish Post Office announced on June 1st
that the financial difficulties had been
settled, the site chosen, and, if everything
went well, broadcasting would be in full
swing before Christmas. The Irish Free
Staters continue to live in hope. ‘

PROPOSED BROADCASTING STATION
) FOR NAIROBI.

The erection of a broadcasting station
at Nairobi with a range of 400 miles to
serve the whole of East Africa, is warmly
advocated by Col. Norman Harrison, a
director of the Western Electric Co., who
has been investigating the possihilities of
wireless in Kenya Colony and Uganda.

0000
TRANSMISSIONS IN ¢ 1DO.”

In connection with the announcement
that a new Russian broadcasting station
is to be opened at Kiev, it is interesting
to note that transmissions are to be made
in the international language ‘* 1do.”

0000
GOVERNMENT WIRELESS TO
AUSTRALIA. .

A site for the erection of a high-power
station to communicate from Britain.to
Australia has been secured by the Govern-
ment on the Humber foreshore near the
present Admiralty station.

0000

CANADIAN MARCONI COMPANY.

The pame of the Marconi Wireless
Telegraph Co. of Canada, Ltd., has now
beerr changed under the terms of a special
Act to “The Canadian Marconi (om-

pany.”’
0000

WIRELESS AS A CAREER.
Prospective wireless operators will be
interested to learn that Radio Maritime,
Ltd., have opened wireless training
centres at Broadway, Hammersmith,
and 2627, St. Mary's Street, Cardiff.

MEETING OF THE A.RR.L. ’

The third National Convention of the
American Radio Relay League will be
leld in Chicago, on August 18th to 21st,
when a large gathering is expected. The
experience gained by the Traffic Depart-
ment of the league in daylight working
on short waves 1 connection with the
Macmillan Expedition, should fuarnish
much food for discussion.

0020

_ ROUND THE WORLD IN RELAYS.

The American Radio Relay League
announces the receipt in Columbus, Ohio,
of two amateur messages which had
started in that town and been relayed
round the world. The first originated
from Mr. L. G. Windom’s station 8GZ,
transmitted on 20 metres. It was
received by Mr. H. 8. Nichols (2CC) in
Stockfield-on-Tyne, who passed it on to
Mr. E. J. Simmonds (20D) at Gerrards
Cross, who, in turn, passed it on to Mr.
¢. D. Maclurcan (2CM) in New South
VWales. It was then transmitted to Mr.
R. L. Amsbury in California, who
dispatched it on its last stage to the
Leagne Headquarters in Columbus.

The second message was sent also from
8GZ, but in the opposite direction, via
Mr. I. H. O’Meara (2AC), of Gisborne,
New Zealand, 8QQ in France, Mr. G.
Marcuse (2NM) at Caterham, and Mr.
A. W. Everest (1ARE), of Pittsfield,
AMassachusetts, who passed it on to
(‘olumbus. -

R.S.G.B. AT ONGAR. Members and friends
H
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of the Radio Society of Great Britain photographed during the visit to the Ongar
ich Power station on Friday., July 17th.
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AJBELGIAN TRANSMITTER. A glimpse in the transmitting ‘¢ den’' of BK2, a member
of the Reseau Beige. He describes himsell as ** one of the never~sieeping * hams.'”’

DYNIC D C. REGULATOR.

This useful accessory, which was re-
viewed in our issue of last week, is a pro-
duct of the firm of Messrs. Jones and
Stewart, Ltd., 59, Robertson Street, Glas-
gow. We regret our ervor in acknowledg-
ing this instrument to another firm.

[elelie o)

RECEIVERS TO BE LICENSED IN
BARBADOS.

It is understood that the Government
of Barbados intend to provide a system
of licences for the use of receiving sets.
The control of all wireless apparatus and
the issue of licences is to rest with the
Pacific Cable Board, and it is presumed
that the rvegulations will he similar to
those in force in England.

Loooo

BOARD OF TRADE WIRELESS
COMMITTEE.

The Committee appointed by the Board
of Trade to inquire into the use of wire-
less in navigation will be composed as
follows : —3ir R, Burton Chadwick, M.T.
{chairman), Wing-Commander . P,

srenfell, R.AF., Mr. S, J. Lister, Com-
mander ¥. TLoring, R.N., Vice-Admiral
(+. R. Mansell, the Hon. Alexander Shaw,
Captain J. R. Somerville, R.N., and Mr.
J. R. Willis (secretary).

The Committee will advise the Boarf
of Trade regarding the development in
the United Kingdom of the services of
wireless direction-finding stations, wire-
less Leacons, and similar aids to naviga-
tion.

0000
ABERDEEN WORKS WITH PALESTINE.

Successful two-way communication has
been carried out on two recent nights he-
tween an Aberdeen amateur, Mr. W. R.
Clark {G2ZVX) and a station operated by
Mr, W. Lacey (BSM} at Bir Salem,
Falestine.  Notwithstanding the distauce.
chiefly over land of over 2,500 niiles,

B Ig

BSM reported signals as R5 with a 0-v-1
receiver.

The Scottish station operated on a
wavelength of 45 metres with a measured
input of 9 watts, and transmission was
effected on the 3rd aerial harmonic. In
view of the remarkably low power em-
ployed, it is interesting to note that
G2VX is situated 'in the heart of the
city and surrounded by tall buildings.

. cooo
MORE SIGNALS FROM WNP.

Following upon the news published in
these colmuns last week, of Mr. Part-
ridge’s (2KF) two-way communication
with  the MacMillan expedition ship
““ Bowdoin ”’ comes a report from a Fal-
mouth reader Mr. J. Rodgers (G6JO).
who picked up signals addressed by WNP
to Canadian 1AM on July 18th.

On the following morning signals were
picked up between NRRL the amateur
station zvith the U.S. Pacific Fleet, and
Austratian 2YL.  In  spite of heavy
atmospheric disturbance, the Australian
station could still he heard at 9.35 p.m.
(B.S.T.).

o000
ENGLISH LESSONS FOR SWEDISH
LISTENERS.

To add to the enjoyment which Swedish
listeners obtain from English and Ameri-
can broadcasting stations, the official
Swedish wireless service is inaugurating
a special English course during the
autumn, says a Stockholm message. The
course will include lectures by professors
and travellers and readings ‘by authors
of their own works in English.

0000

WIRELESS TELEPHONY BETWEEN
SHIPS AT SEA.

Apropos the note in our issue of July
22nd, it is stated the the German liners
already fitted with wireless telephony are
the *“ Columbus” and ¢ Deutschland,”
and that the **Munchen,” ** Stdttgart,”

www americanradiohistorvy com
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and “ Albert Ballin > are to be similarly
equipped. It is understood, however,
that the G.P.0O. is unwilling to grant
similav facilities to the Cunard Company.
0000
WIRELESS IN THE BUSH.

The valne of wireless in the Australian
Bush is to be tested by the Rev. John
Flynn of the Australian Inland Mission,
and a wireless operator, who will accom-
pany him on a 2,000 mile journey by
motor car from Adelaide. Should the
experiments prove successful, a scheme
may be inaugurated to send doctors by
aeroplane to settlers in remote districts
on receipt of wireless summonses.

0000

TRADE NOTES.

We have received the first number of a
monthly publication issued by Messrs.
A. C. Cossor, Ltd., for the benefit of
wireless dealers.  This booklet, entitled
the ““ Radio Mail,”” gives a quantity of
useful imformation not only about valves
but relating to wireless sets and acces-
sories generally.

0000

30,000 natives from the Johannesburg
mines listened to the speech of the Prince
of Wales in that city by means of a special
system for public announcements manu-
factured by Messrs. L. McMichael, Ltd.,
at their Slough works.

0000

Members of the Derby Railway Insti-
tute Radio Society spent a pleasant
Saturday afternoon on July 4th, visiting
the works of the D.P. Battery Co., Ltd.,
at DBakewell.  Among other items of
interest seen were the large cells for Post
Office batteries which have a capacity of

5,000 ampere hours,
0000

During his visit to Durban, II.R.H.
The Prince of Wales listened to the
broadcast stations on an Ethophone

Grand Receiver supplied by Messrs.
Collingwood and Beckwith, Ltd., the local
agents for Messrs. Burndept Wireless,
Ltd. .

A GIANT CONDENSER, recently pro—

duced by the Telégraph Condenser

Company.
20
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A POPULAR FIELD DAY.

Novel Competitions Form Part of a Successful Field Day with a North London
Society.

HE Golders Green and Hendon Radio Society

carried out a highly successful field day on

Sunday, July 19th, to a programme embodying
several novelties.

Soon after 10 a.m. ‘‘ The Old Cricket Field,”” at the
corner of lawrence Street and Highwood Hill, Mill
Hill, was the scene of great activity. Four complete
portable sending and receiving stations were quickly
erected in the four corners of the field, with aerials
which were limited to 25ft. from the free end to the
terminal of the set. The constructors gave short talks
on their particular circuit in turn for the benefit of the
members, and proceeded to establish two-way working
with each other. FEach of the stations was equipped with
* Marconi Osram L.S.5 valves for transmission, whilst
the high-tension supply was provided by C. A. Vander-
vell, and consisted of 120-volts at each station.

After an interval for lunch, the control station GsC'T
got going with a Colpitt transmitter deriving plate supply
from an Evershed hand generator, which, despite an
accident which placed the smoothing condenser Zors de
combat, yielded yeoman service. By the courtesy of
Messrs. Douton and Edwards, Mill Hill, a 35ft. turret
mast was erected in the centre of the field to support the
the aerial.

The first competition consisted of dismantling the
four stations in turn and getting them going upon a
new site upon a predeter-
mined wavelength in the
shortest possible time. The
stations were called by the
contro] station and given the
instruction to dismantle by
radio, thus ensuring that
no premature disconnections
had been attempted.  The
operator at each station was
assisted by a squad drawn
by lots. This competition
proved of great interest, and
the winning squad took only
o} minutes to effect the
change in location.  Mr.
1.. F. Fogarty kindly acfed
as judge. A test of Morse
working, consisting of twelve’
groups of cipher and one of
figures, was the next item,
and the winner was re-
quired to send and receive

coils tuned by a square law condenser, had to be adjusted
to resonance with a buzzer wavemeter at 300, 450, and
6oo metres in turn, each competitor having to select his
coils from a pile and set the crystal. This competition
proved most instructive, since only the winner, Mr. E. A
Lynn, B.Sc., succeeded in tuning correctly to the three
waves. His time was 5% minutes! A snag to which
many competitors fell easy victims was the fact that
the coils were deceptive in external appearance—the
smallest diameter tuning to the longest wave.

Prizes were awarded for each of the competitions,
and the judge, assisted by Mr. Leslie McMichael, Mr.
Maurice Child, and Mr. W. J. Turberville-Crewe, then

examined the four sets to discover which was the 1aost -

efficient and: portable complete station. Considerable diffi-
culty was experienced in deciding between two of the
stations—one a feed-back transmitter by Mr. S. R.
Donaldson, the other an ingenious master oscillator by
Mr. C. L. Thompson. Tinally, the prize fell to Mr.
Donaldson, but the judge himself presented a consolation
prize to Mr. Thompson for his very excellent set.

The prizes, kindly supplied by Radio Communication
Co., L. McMichael, Ltd., Peranne and Co., L.td.,
Dubilier Condenser Co., H. Clarke and Co. (Manchester),
Ltd., Portable Utilities, Ltd., and Mr. L. F. Fogarty,
will be presented to the winners at the opening meeting
of the autumn session, September 23rd, 1925.

exactly at ten words per
minute.

A receiver tuning
competition for beginners
then followed. A coupled

crystal set employing piug-in
10

One of the portable transmitting sets opening ugi communication.

as judge, is seen with watch in hand, with Mr.
Crewe on his right.

Mr. Fogarty, who acted
cMichael on his left and Mr. Turberville-
Mr. Child is on the extreme right.

5 _ B 15
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© circutts were on view.

Secrelaries of Local Clubs are invited to send in for publication club news of general interest.

Goiders Green and Hendon Radio Society.

The first of a series of informal meet-
ings arranged for the months of July,
August and September was held by the
above Society on July 1st with great
success.  Several members related diffi-
culties they had experienced in the course
of their work; these were discussed aud
suggestions for overcoming them ~put
forward.

Sunday, July 19th, was the occasion
of an interesting field day at Highfield
Hill, Mill Hill, when a number of small
transmitting sets of different design were

. erected. Short talks on the design and

operation of each set were given by the
constructors, and every member had the
opportunity of actually operating.

The afternoon programme comprised
competitions for various prizes presented
by well-known manufacturers ~for the
most rapid dismantling and re-erection
of stations, Morse tests, sending aund
receiving in cyvpher and figures, and a
receiver tuning commpetition for beginners.

Hon, Secretary, W. J. T. Crewe, 111,
Princes Park Avenue, N.W.11.

0000
Lewisham and Bellingham Radio Society-
An informal meeting was held on

June 30th, when an. interesting demon-
stration was given by Mr. H. Diehl of
DX loud-speaker work with a two-
valve set of his own design, embodying
many unusual features. A short discus-
sion followed on ‘‘ Ebonite and its
peculiarities,” in which Mr. W. H.
Kelland and Mr. C. Tynam took part.
1t is hoped that this and similar meetings
will assist members to a conclusive and
successful method of constructing valve
receiving sets.

On Sunday, July 5th, the Society held
a field day, and carried out a series of
tests with several types of aerials of
various heights and dimensions, using a

Reinartz receiving circuit (0-v-1) con-
structed and  operated by Mr. J,
Endacott., Despite considerable screening

by neighbouring trees the results obtained
from amateur transmission and B.B.C.
stations were remarkable, and much
valuable data "was collected which will
form the basis for futnre discussion.

An exhibition of one-valve sets was
given on July 7th at the Club’s head-
quarters, 136, Bromley Road, Catford,
S.K.6, and a representative number of
The award of
comparative points was a difficult matter,
as each exhibit proved highly efficient on
aerial test though each had been con-
structed for a different purpose. The
honours of the evening were carried by
Mr. Lawrence, whose really fine exhibit,

B 106

mounted and housed entirely in ebonite,
incorporated low-capacity switches and a
very ingenious method of obtaining ex-
ceedingly fine adjustment.

Hon. Sec., C. E. Tynan, 62, Ringstead
Road, Catford, S.E.6.

0000
North Middlesex Wireless Club.

The club’s last meeting on July 8th
took the form of a practical demonstra-
tion by Mr. Nash of marking out, drill-
ing and wiring up a single valve panel,
together with hints on the correct use of
all the tools employed.

It was noticed that the marking out
and drilling were done from the under-
side of the panel, and that one tap of a
centre punch was used before drilling
each hole in order to obtain dead
accuracy. Soldering received the atten-

-tion it deserved, all the chief fluxes in

use heing demonstrated.  When using
* killed spirits as a flux it was neces-
sary to wipe off all surplus spirit and to
smear a trace of vaseline on the work
in order to prevent corrosion. The actual
wiring was -carried out with 16-gauge
square tinned copper wire, all wires being
kept as short as possible and well spaced.

New members are cordially invited,
Full particulars can be obtained from the

"JULY 20th, 1925.

All photographs published will be paid for.

Hon. Sec., Mr. 1. A. Green, 100, Pellatt
Grove, Wood Green, N.22.

0000

The Hounslow and District Wireless

Society.

On Sunday, July 19th,.the Society had
a very interesting and successful “ River®
Day.”

Three punts were obtained, aerial sys-
tems being erected on two of them, two
being u,segé for the transmitter (call-sign
50X) and receiver and the third being
used to check transmissions. Communi-
cation +was successfully established with
2AH. A number of tests were carried
out using both C.W. and Telephony, and
some very interesting data were collected.
During the broadcasting hours the experi-
ments were discontinued, but a loud
speaker was installed on the towing path
for the benefit of a large number of people
who came to see the station after hearing
the transmissions on their own receivers.

It is proposed to hold another ¢ River
Day’” on August 16th, and ull those
wireless enthusiasts wishing to take part
in this event should apply for member-
ship of the Society to the Secretary;
Mr. J. C. Read, ¢ Brixton Iouse,”” Hun-
worth Road, 1lounslow.

Some of the members and officials of the Sheffield and District Wireless Society

photographed on a recent Field Day.

The superheterodyne receiver was used to

vick up transmissions from another party several miles away.
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CONTINENTAL BROADCASTING.

A Review of Recent Developments in Holland.

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

opportunity of discussing radio developments

with many representative wireless engineers,
and, in particular, was enabled to ascertain many details
concerning the present status of Dutch broadeasting and
the lines on which future development is to be expected.
As it happened, the day of my arrival, May 2nd, was
a red-letter day in the wireless history of Holand, for
on that day was published the. recommendations of a
committec commissioned to report on the problem of
Dutch broadcasting, and the report was naturally the
chief topic of conversation in all wireless circles. At
first T was somewhat surprised to find that the report had
been presented to the Dutch Minister of Transport and

DURING a recent visit on the Continent 1 had an

Waterways, for there seemed to me no obvious connec-.

tion Letween canals and wireless, but I was informed that
in Holland the Postmaster-Generalship is not a political
office, and the head of the postal service is a permanent
official who works in the Department of the Minister of
Transport and Waterways. )

Wireless Licences.

Although the broadcasting report is rather lengthy, its
main recommendations can be put very briefly to English
readers, for the proposed organisation seems to be almost

exactly like our own B.B.C. There is to be an exclusive
licence given to a broadcasting company, which alone will
have the authority to transmit. Wireless licences will be
bought by listeners wia the Post Oftice. The annual fee
for a listening station will be ro guilders (which is equi-
valent to about 16s. 8d.), of which 74 guilders will be
repaid to the broadcasting company.  +'rom everybody I
heard nothing but praise regarding (he arrangements for
broadcasting .in Great Britain, and the excellence of the
quality of the British transmissions, and I naturally felt
very gratilied that our own excellent service was to receive
the flattery of imitation.

Various religious bodies in Holland have, at times,
suggested that they each should have a station, but such
schemes have not found favour in official circles, and it
is now most likely that there will be one or more double
stations transmitting simultaneously a programme of music
and a programme of political or religious items. The
Dutch Broadcasting Company, like the British cone, is to
be neutral in religious and political matters.

But although the inauguration of a Dutch Broadcasting
Company will undoubtedly tend to popularise wireless in
Holland, it will not mean the beginning of broadcasting
{n that country, for there has been in existence for some
time now an excellent broadcast service from the Hil-

versum station on 1,050

View of the Philips transmitter at Hilversum, showing the large tuning inductances. The
oscillatory circuit capacity is an air-condenser, the plates of which are seen in the galierv.

metres, which 1is enjoyed
by many amateurs and
listeners.  During a train
journey, however, one is
being  constantly  reminded
that wireless in Holland is
by no means the popular
source of entertainment that
it 1s here, for one sees
aerials but rarvely. I could
not help but compare the
scarcity of aerials seen in a
train journey through Rot-
terdam with the Jarge num-
ber seen in Ingland in a
comparable journey, say,

from Tottenham to Liver-
pool  Street Station.  In
other words, general

listeners, as distinct from
the wireless amateur, are by
no means NUINErous.

The Hilversum broadcast
service is at present carried
on by the Nederlandsche
Seintoestellen  Iabriek, of
which Dr. A. Dubois, the
treasurer of the Dutch
Wireless Society, is the

w17
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director. The only receipts toward the upkecp of this
service accrue from voluntary subscriptions. Messrs.
Philips, the lamp and valve manufacturers, have pre-
sented the stations with two large towers for the aerial.
Excellent reception from this station is obtained in all
parts of Holland.

Quite recently Princess Juliana, the daughter of the
Queen of Holland, was presented with a wireless receiver
on the occasion of her sixteenth birthday. The set was
& multi-valve type and was made by the Nederlandsche
Seintoestellen Fabriek and was fitted with Philips valves.
On the occasion of the presentation of the set by Drs.
Dubois and van der Pol, representing the two companies
concerned, a special transmission took place from Hil-
versum for the demonstration of the set to the Queen and
Princess.

Interest in Foreign Reception.

The average Dutch listener is not at present
content with receiving Hilversum, and all the British
main: stations, as well as Berlin, Brussels, I'rankfurt,
Hamburg, Paris, Rome, and Zurich, provide entertain-
ment for the ambitious. The English stations are very
popular, the reception from Chelmsford being excellent.
‘T'he London signals, however, fade a good deal.

A Dutch equivalent of our Radio Times, called Radio-
luistergids, is already in existence, and this weeckly pub-
lication includes the daily programmes of the Dutch
stations of Hilversum and Amsterdam, as well as of all
the stations which
are normally
audible in Holland.
& All the British main
. ‘ stations are in-
cluded, as well as
those of neighbour-
ing countries. Dur-
ing my visit I got
the impression that
the modern Dutch
listener is not likely
to settle down as a
““wireless stay-at-
home *’ and become
contented with his
own local station.
I think he will still
be very much inter-
ested in foreign
stations even when
the full  Dutch
broadeasting scheme
is established and
in operation. This
enterprising attitude
is without a doubt
largely due to the
fact that the aver-
age Dutchman is a
far better linguist
than the average
Englishman, and so

Philips
Hilversum.
chromium-~iron and are water-cooled.

B 18

high-power valves in use at
The anodes are made of

Wireless
World

JULY 20th, 1925.

A corner of the building containing the power plant equipment.

can-take an intelligent interest in foreign programmes and
speeches.

It was to me a point of special interest to ascertain the
types of wireless receivers and valves that are in common
use for the reception of broadcasting in Holland. Since
Holland has been somewhat slow in developing a definite
hroadcasting service, one might have expected that the
development of the wireless component and valve indus-
tries would have been correspondingly slow. . Thus it
would not have been surprising if the wireless components
and valves used were mainly of English or German
manufacture. But I found that this was not so, for,
although the circuits commonly used are similar to those
used in England, the components and valves could nearly
all be designated as made in Holland. The one exception
to this seems to be that in the case of loud-speakers the
Sterlin, Amplion, and Lumigre types are very popular.

Types of Valves.

In the case of thermionic valves, Dutch wireless engi-
neers are justly proud of the excellent types produced
in the country, for Messrs. Philips, the well-known lamp
and valve manufacturers, have their big factory at
Eindthoven, in the South of Holland. Tt is very com-
mon in England to hear experimenters speak of a Dutch
valve as being a soft valve with an appreciable pressure
of gas and suitable for detection, but Messrs. Philips
make a whole series of triodes and tetrodes, which are
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‘Continental Broadcasting.—
quite comparable Wwith the
hard valves of English
manufacture. The four-pin
socket of English design is
used, and, in the case of
tetrodes, the extra grid con-
nection is made to the metal
band which surrounds the
cap.

But in one point Messrs.
Philips have profited largely
from the experience of this
country. I refer to the
vexed subject of valve type
nomenclature. In England
there seems to be nothing
but chaos, and, as types of
valves are increasing almost
daily, the confusion is be-
coming rapidly worse. With
us the type letter and serial
number tell us practically
nothing about the various

operating characteristics of
the tube. For example, how
1s one to know the marked
difference between filament
volts, filament current, and electron emission of B4 and
Bs valves from the type names alone? This kind of
difficulty ‘has led Dr. van der Pol, who is in charge of-
the valve design department at Messrs. Philips, to adopt
a scheme of naming valves which gives one some indica-
tion of the filament voltage, filament current, and ampli-
fication factor of the particular valve. The type letter
(¢.g., A, B, etc.) refers to filament current consumption,

" figures the amplification factor.

The oscillatory circuit carbon resistances in which 190 kilowatts of high-frequency energy are

dissipated.

the alphabetic sequence indicating increasing order of
magnitude. An A type valve has a 6o-milliampere fila-
ment and can be run from dry cells; a B type valve has
a o.1-ampere filament, which is best worked from accumu-
lators, and so on. The first figure after the letter gives
the normal filament voltage, and the two succeeding
Thus the A1ro type re-
quires a filament current consumption of o.060 amperes
. and a filament voltage of one volt,

P TR AEARNE ﬂl Hﬁ_ﬁ h; 1T while the amplification factor is 10,
e el T . ;s:::;?:;:::::r':;:si;nn . H while a B4o6 valve requres o.t
nLAMENTCUR“::eAuv(a(s E—-::oo( VOLTS 15 .1[- :j ANODE VOLTS 40-100 _{_‘I"J ¥ '_'""I_ ANs ampere at 4 \OItS fOl' the ﬁlalnent}
ANDOE VOLTS 2-20 i ilLiiiii L AMPLIFICATION FACTOR 10 | ! and the amphﬁcatlon factor is 6.
AMPLIFICATION FACTOR 48 Iy 3 1
A -+ H-Fen :RE,E;J;,, H I ! Four-electrode Vzlves.
-+ Aroveveets=e o HH HH In England we find that, although
- __‘_5:_ us 7;::::2;:1 g s _ _'_“1: there are many types of triodes. on
H T ] 1] 2 m the market, tetrodes or four-electrode
. i SR 2 (1] valves have never been much adver-
£ T j *_‘“iE tised by the maker.s. ‘I'his has always
g SUNENEEERE NN T o LEE [ struck me as curious, for there are
S B 8 NS & HH -+ great possibilities in the way of re-
: O m! iy oh s He -+ duction of anode voltages in the use
e HH e 8" T - - 141 of tetrodes. 1n Holland, on the other
g2 I 5 H 8 1:& hand, tetrodes are very popular, and
ik 7 SOE 11| to meet the demand Messrs. Philips
z [ {“T s waw 3 have designed a dull-emitter tetrode
w NN 8 which, working with an anode
= H 1T ¥l jj potential of 12z volts, gives steeper
Wr i { [ T L u characteristics than, and the same
T p: 148 I _;5‘.' L L L opns’. 11 ':L S amplification factor as, a normal
A TS o three-electrode tube of the same fila-
I EE» f "": :']: Orn thellen_ are ll;g cu:-ve;h?lfl a :\y&l‘cnl ment charactgrlstlcs workmg at an
L » fi‘ j: Al?;vre-ea?'iht(l)l‘iec‘;:,g;;;;;lesllc clfrsves of a anode pOtent.ml of 6o volts. It is
e Pl "A0116 reseving vale, "MWl be almost certain that these _tetrodos
GRID VOLTS volls, 0-06 ampere. will be in great demand when the
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full broadcasting service
Holland.

becomes established in
Power Valves.

But one must remember that for a complete broadcast-
ing service, transmitting valves as well as receiving valves
will be required, and it is interesting to note that trans-
mitting valves of the required power are already being
produced in Holland. Messrs. Philips have developed
large transmitting valves, and some of these valves are
already in operation in the Hilversum station.

‘The valves arc of the water-cooled metal tvpe and are
about 57 cms. long. 'The metal case of the valve, which
acts as anode, is made of chromium iron, which sub-
stance, having the same coefficient of expansion as glass,
can bz sealed directly to the glass part of the valve

Wireless
Werld

JULY 20th, 19:4.

through which the filament and grid leads come. ‘L'he
normal filament current is 89 amperes, and with an anode
potential of 15,000 an input of 255 kilowatts and an
output (high trequency) of 1go kilowatts are obtained,
using only four valves. Each valve has an amplifica-
tion factor of 4o and an internal resistance of 3,000 ohm.
The large amount of high-frequency energy developed
by .this transmitter is dissipated in large carbon resist-
ances in an open-air rheostat.

From what 1 have said above it will be gathered that 1
realised, as a result of my visit, that wireless research
was truly alive in Holland, and in conclusion I should
like to mention also the intense enthusiasm of all the
workers 1 met there, both amateur and professional. I
have to thank the subject of wireless for an introduction
to some most charming people.

L.T. CURRENT FOR 006 VALVES.

Seme Experiences with Leclanche Cells as a Source of Filament Current.
By N. DOWNES, B.Sc.

LTHOUGH with the advent of the low current
consumption class of dull emitter valves a greatly
increased demand for large capacity dry cells was

faretold, the extensive use of accumulators, despite their
many acknowledged disadvantages, appears to le
scarcely affected. The dry cell referred to is, of course,
a type of Leclanché cell in which the electrolyte is in the
form of a stiff paste so that on being sealed the cell is,
in effect, ““ dry.”’ After a time it is found that Jue to
the drying up of the clectrolvte, or to other causes, the
cell becomes useless, although the active elements them-
selves may not be exhausted.

The ordinary wet Leclanché cell, however, possesses
several excellent features which have long heen recog-

nised in other branches of the electrical industry ; but to

the writer’s knowledge, little mention of their use for
filament heating has yet been made. These cells possess,
among others, the following advantages:—

(1) The tirst cost is low.

(2) The maintenance cost is trifling.

(3) The electrolyte is non-acidic.

(4) Little attention is required beyond the replace-
ment of water to make good the loss by evaporation,
and very occasionally the addition of a few crystals
of ammonium chloride (sal-ammoniac). To a cer-
tain extent they are electrically self-protecting, due
to the rapid rate of polarisation under the influence
of a short circuit. Little harm will be done, there-
fore, as the cell has the power of rapid recupera-
tion. Provided the current output is suitable, the
ELF. is steady, and its value compares favourably
with other primary cells, heing 1.45 volts on open
circuit.

The disadvantages are :—

(1) The low value of the maximum permissible
steady current.

(2) Bulkiness; not portable.

The first objection is overcome by the use of .06 valves.
Since November last, the writer has been working one
of these valves from a test battery consisting of three
Leclanché cells in series. Recently an L.F. amplifier

B 20

was added, the valve being a D.E.3.  The result is
entirely satisfactory, the same battery supplying the addi-
tional current without any signs of polarisation. The
zincs show very little wear and should be good for much
more service. The only attention required has been the
addition to the cells of cold tap water, as required.
The disadvantage is that when switching on or off the

_optional second valve, a readjustment of the detector

filament resistance is . very nccessary.  One quickly
hecomes accustomed to this, however, and eventually the
action is performed quite automatically.

The second objection disappears by storing the bat-
tery in some convenient place, preferably cool and drv,
and leading feeders, which may well consist of a length
of twin bell wire, from battery to instrument. Tt is not
necessary to use heavy gauge wire, as the resistance due
to the use of thinner lines is small compared with the
resistance of the valves.

In my own case, the same battery which supplies the
electric Lells in the house is used also for my instrument,
and by pressing into service a portion of the existing con-
cealed bell wiring system, a neat and inconspicuous result
has been obtained, all that is in evidence being ordinary
twin sockets connected across the wires in each of those
rooms where it may be desired to use the instrument. To
tap the supply, a plug connected ly leads to the L.T.
terminals on the set is inserted in the socket, the correct
polarity being readily found by trial,

If new cells are necessary, obtain those with fairly
large dimensions. The No. 2 size is suitable, and costs
to-day about 23. 6d. complete. Sal-ammoniac is very
cheap, and a pound will be found ample for four cells.
New zincs cost from 3 to gd. each.

It is cesirable in making up the solution to add sal-
ammoniac to cold water until no more will dissolve, then
add’a little more water so that the solution is just weaker
than saturation. With too much sal-ammoniac, crystals
deposit on the zinc, while when the solution is too weak,
chloride of zinc forms on the zinc. Both these con-
ditions, by increasing the internal resistance of the cell,
materially impair its elficiency.
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Ten Miilion Additional Listeners.

The main function of the Daventry
high power station is to provide a pro
grannne for those who are outside the
range of medium power stations, and 'an
alternative programme for other listeners
The population within the 10)-mile
radius of Daventry is, approximately, 23
millions. The new B5XX will provide
some ten million adilitional crystal unsers
with high power programmes, which will
continue to he relaved from London by
means of a Post Otlice land line. The
small studio which was used for the
opening ceremony is equipped with
speech input apparatus similar to that
used in the other studios of the B.B.C.,
but it will normally only be used on
special oceasions for special announce
ments

0000

The Masts.

Owing to the high elevation of the
ground, the tops of the masts are actually
higher above sea level than the masts
used at the new Post Oftice Statiou at
Hillmorton, near Rugby, which can he
secn  quite clearly from the Daventry
site, but it is worthy of note that the
masts at the B.B.C. station are only 500
feet high,"as compared with the 820 feet
masts at Hillmorton

0000
Rapid Development.

Development is so rapid in the con-
struction  of broadcasting  stations
throughout the world, that it would be
unwise to make any extravagant claims
on behalf of the new 5XX, but it may
he said, without exaggeration, that the
Daventry super broadcasting station is
by far the most powerful in the world.

ocooCQ

Post Office Co-operation.

The B.B.C. engineers caunot ade-
quately thank the IPost Oftice for the
assistance that las been given in pro-
viding the best available land lines in
order to secure high quality transmission.
One sometimes hears hard things said
about the casual methods of Government
Departments, but in connection with the
completion of the Daventry broadcasting
station the Post Office engineers rendered
extremely valuable service for the benefit
of listeners.

0000
Exchanging Programmes with America.

Through the International Union of
Broadcasters at Geneva, the B.B.C. has
been developing comprehensive proposals
for the exchange of programmes. It
should be kept in mind, however, that
there is a good deal of experimenting still
to be done before the necessary factor of

g P e

FUTURE FEATURES. .
Monday, Angust 3rd.
Loxnox.—8 p.m., Bank Holiday
Moments.
Brrmingiiam.—9
Music.
CarDiFr.—8 p.m., First Concert
from the Welsh  National

Eisteddfod.

p.m., Chamber

Tuesday, Augvst dth.

5XX.—8 p.m., Wireless Favourites.

Lonpon.—8 p.m., All  Stations
Programme  (except 5XX):

-~ Symphony Concert.

Wednesday, August Sth.
LoNpon.—9.25 p.m., “The Im-
pressario ”’—DMusic by Mozart.
Carprry.~—7.30 pan., Third Con-
cert of the Welsh National
Eisteddfod.

Thursday, August 6th.
5XX.—9.35 p.m., Sociable Sonys.

LoxpoN.—8 p.m., The London
Chamber  Orchestra  (First
Broadcast).

ABERDEEN.—8 p.m., Modern French
Comporers. :

Friday, August 7th.
Carpirr.—7.30 p.m., *“ The Ates-
sial,” conducted by Sir Wal-
ford Davies.
NewceastLe.—8.20 pan., Au Insh

Hour.

Saturday, August Sth.
Loxpon.—8 p.m., ““ What is This?”’
NeweastLE.—8 p.m., ‘“The Tales

of Hoffmann.”
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THE STATIONS,

safety can be guaranteed for the regular
transmission and relay of these pro-
prammes The B.IL.C  proposes to
mrrange 1ts  Anmerican oxghange with all
the leading American organisations; but
in the first instance the arrangement will
he with the Radio Corporation of
America,
0000

B.B.C.’s Central Receiving Station.

The B P.C. has communicated with
America  through Mr. David Sarnoff,
Vice-President and General Manager of
the Radio Corporation, stating that it
welecomes the suggestion of a still mare
ambitious scheme for an exchange of pro-
grammes between Britain and America,
and pomting out that the Company has
made plans to establish a central receiv-
g station, equipped with all the latest
devices for receiving the world’s most
vowerful broadcasting stations. and, by
this means, it hopes during the next
winier season Lo be abie to re-transmit to
the ten millions of its listeners, with
even greater success than heretofore,
Transatlantic programmes.

0000
Broadcasting as an Ambassador.

In the course of the message the B.B.C.
states that it is glad to feel that broad-
casting, through the anticipated regular
exchange of programmes, should be the
means of increasing the good feeling that
already exists between the United States
and Great Britain. The message con-
cludes :—*“In reflecting the aspirations
and thoughts of the best elements of all
sections of the community, and in bring-
ing these aspirations and thoughts within
the -ken of other communities widely
separated by barriers of geography, lan-
guage and race, the broadcasting medium
should he able to do a very great deal to
bring the nations together, and to estab-
lish a hasis for a conscious world
citizenship.”’

Ouo0O0
Last Session’s Talks.

In spite of a lwtle criticism iu certain
quarters of broadcast talks during the
last two sessions, the concensus of
opinion showed that the series of talks

Ly Sir Oliver Lodge on ‘‘Ether and
Reality,” broadcast during the spring,

were among the most popular of B.B.C.
programme items.  Of course added to
the subject matter, the style of presenta-
tion and the enormous prestige of this
veteran, must be taken into considera-
tion, together with his eloquent language
and the peculiarly persuasive character
of his delivery, but in their kind, the
tulks by Prof. J. Arthur Thompson and y
of Sir William Bragg, were equally well
received. :
B 21
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New Series.

The difficulty in preparing a new series
of talks for the coming autumn has been
not merely to live up to the standard set
in previous sessions, but, if possible, to
surpass it, and the responsible officials
think that they are in a fair way to do
this. One series to which they are at-
taching considerable importance, will be
Ly Prof. Julian Huxley, in which he will
deal under the general title of ‘“The
Stream of Life,” with the orvigin of life.
the theory of evolution, and rac> and
race-breeding. °

. 0000
Success Overseas.

Another series, entitled ‘‘Opportunity
Overseas,” will result from negotiations
. now in progress with prominent people in
the Dontinions, with a view of givig
talks by men who have emigrated and
who have made successes in the particu-
lar vocations which they have chosen.
The idea will be to tell people of the
opportunities for success and how it may
be achieved. 'The B.B.C. is glad to
acknowledge the co-operation of High
Commissioners and Agents-General in
London in the preparation of this series.

0000

Triumphs of Engineering.

Then there will be a fascinating series
dealing with the romance and triumph of
great engineering adventures. 'These will
be broadecast by Edward Cressey, a nom
de plume which veils the identity of a
well-known North of England educational
authority. Each talk will describe ob-
stacles encountered and overcome in feats
of engineering skill.

Wireless
World -

Broadcasting of Noises.

Sonie recent criticism of the B.B.C.’s
endeavours to capture novel sounds for
broadcasting is regarded rather with =a
kéen attitude at Savoy Hill. The B.B.C.
is said to have become much too .pre-
occupied with noises, such as an express
train in motion, and the noises produced
in the working of a coal mine. * Next,
no doubt,” is the critic’s comment, “ we
shall bc promised noises of a cotton nmill.”
The latter suggestion, though made in the
spirit of levity, contains a germ of truth.
It is possible that listeners may hear not
only the noises from a cotton factory, but
also from a steel foundry, a ship-build-
ing yard and other noises, with accom-
panying  descriptions, of  industrial
activity.

0000
Too Much Noise ?

But the suggestion that the B.B.C. is
too much pre-occupied with noises must
he strongly combated.  Broadecasting
is dependent upon aural effects, in view
of the absence of the visual element.
Tt is only hy the transmission of actual
sounds that realism can be obtained.
Both of the broadcasts mentioned by the
critic, i.e., that of the express train and
the coal mine, were sufficient to show
that realistic noises convey the best
impression to the listener.

0000

Prophecies.

An extraordinarily large number of pro-
phecies of the B.B.C.’s aims and inten-
tions is being published. Probably this
is due to the fact that we are in the midst
of the “silly season,” or it may merely

BROADCASTING AN

INTERESTING CEREMONY.

Their Majesties the King and

Queen photographed on the occasion of the opening to the public of Ken Weod, Hampstead,

on Saturday, July 18th.
B 22

Note the suspended microphones.
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be an attempt on the part of the writers
of regular broadcast notes to show that
they are able to obtain information
which sounds authoritative enough to
be impressive.. Whatever the cause, de-
finite statements are common that the
B.B.C. proposes to evect new stations, or
does not propose to increase the power
of existing stations. o
0000

Schemes for the Future. R

A paragraph in several newspapers,
couched in similar terms, was recently
circulated in which the writer declared :
It has been said that the B.B.C. is con-
sidering an increase in the power of the
main provincial stations, but I am alle
to state that this is incorrect.””  Any mis-
conception that exists is on the part of
the writer of that note. The B.B.C.
has many ideas coucerning increase of the
power of some of the main stations, but
for very good reasous those ideas cannot
lie communicated at present. Readers of
these mnotes will know all ahout the
schemes in good time.

0000

Interchange of Programmes.

It has been noted that the B.B.C. is
making arrangemeunts for the interchange
of programmes’ with the Radio Corpora-
tion of America. This is part of an
ambitious scheme for instituting * Ameri-
can Nights,”” “Italian Nights,” * German
Nights,” etc., when listeners
given an opportunity of comparing British
and foreign programmes and of finding
out for themselves whether the former are
in any degree behind the latter in quality
and 1nterest.

o000

Selecting the Best.

This does not mean that good British
programmes  will be sacrificed for in-
different foreign material, and the work
of the B.B.(. will be concentrated on
selecting only the best from foreign
sources.
~ coo0o0
A Receiving Station.

leference hag already Dbeen made in
these columns to the new super receiving
station which the B.B.C. contemplate
erecting in the autumn near Bromley,
Kent. The station will be used for pick-
ing up the foreign programmes which will
then be distributed to listeners from
various stations iu the country.

0000

Music and John Henry.
The J. H. Squire Celeste Octet are pro-
viding an exccllent programme for their

visit to Manchester on Wednesday,
August 12th. As usual, Mr. Squire
makes a speciality of light classical
pieces, such as Chaminade’s *‘Scarf
Dance,” and a ‘‘ Nigger Dance” by
Ascher.  Violin sclos will be played by

Mr. Mayer Gordon, and ’cello solos by
Mr. Alec Fellows. Miss Wynne Ajello
(soprano) will sing two groups of
_songs, including Rimsky Korsakov’s
“Chanson Hindoue.”” The task of pro-
viding humour to add to the variety of
the programme will be in the capable
hands of John Henry.

will  be -

’
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HE recording of radio signals is « subject which
’l has received little attention from the amateur.
To secure high-class slip at speeds of 100 words
per minute and upwards usually demands the use of
special and costly apparatus. Some of this has already
been described elsewhere!, and if the reader desires,
the necessary apparatus can be purchased from the manu-
facturers. The object of the present article, however,
is to outline the general principles of recording and to
indicate what ‘can be done with comparatively crude ap-
paratus of low cost. T'herc are several salient practical
points which must be observed, more particularly at
speeds in excess of 35 words per minute. For instance,
the incoming signals must be amplified to a tolerally
high degree with the minimum of distortion : also jani-
ming must be excluded, and the signal strength must be
constant. The values of signal strength and the condi-
tions quoted are to be regarded as average working
values, so that continuous operation can be secured, thus
dispensing with the annoying little adjustments necessary
to cope with a variation in speed or signal strength, etc.
On the other hand, it will be realised in theory and in
practice that results can be obtained with less rigorous
conditions and smaller signal strengths than those advo-
cated herein. The experimenter, however, will do well
to determine his own optimum conditions, using as a
guide the information and data presented below. Radio
is in a transitional state at the moment, and, given
suitable apparatus of comparatively low prime cost and
maintenance in service, the art of recording would he
lifted from its present position of siphon and ink-marking
to one free from the impedimenta of moving magnetic
masses of by no means negligible inertia.

Principles of Recording.

The apparatus required is some form of receiving cir-
cuit with the usual detector and local oscillator or hetero-
dyne when recording C.W. Following this, there must
be a note amplifier whose design depends upon the
strength of signal required to actuate the recording appa-
ratus. For instance, with any ordinary relay, the mini-
mum signal strength for recording at j0 words pgr minute
is much less than that for roo w.p.m., because the work-
ing force on the relay mustsbe greater in the latter case
than in the former. Whatever the speed of reception,
there ought to be an adequate voltage margin on the
power valve which operates the relay. 'This is a point

Y Journal I.E.E., August, 1923.

there is really no need to speak, because everyone is

Principles of Automatic Reception.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

which the average experimenter is apt to overlook, with
the result that his set is constantly in need of adjust-
ment. The object to be attained is commercial reli-
ability, with amateur apparatus of as inexpensive a nature
as possiblé.

So far as high-frequency amplification is concerned,

familiar with the usual classes of amplilier. We have
already? given two circuits which may be employed to
combat interference and purify the signals. To these
should be added the high-frequency amplifier and a note
lilter circuit if required. 'There are, of course, other
ways of achieving selectivity by incorporating tuned cir-
cuits on the grids of the amplifying valves, but unless
special precautions are taken in the way of screening
and stabilising the set, the operation of tuning is usually
beset with difficulty owing to spurious oscillation.

On the other hand, when the H.I. filter circuit is

__GRID LEAK OR
OTHER RECTIFIER

TO H.F.
CIRCUIT O
& AERIAL

I il
05mfd “""'

CONDENSER CAN
BE USED AGROSSL 4
BATTERY IF
DESIRED

DE5 ORLSS

054 mics =}
1Y

Footoeeaf

100 TO 200 VOLTS

0

Fig. 1.—Simple recording circuit with transformer coupling usin
common anode, filament and grid bias batteries. Beat note 80!
to 2,000 cycles.

valve-coupled, the direct effect of incoming radiafion®
on the coils is much attenuated, since the signal strength
therein has undergone appreciable amplification and the
ratio of signal to interference is increased as we progress

along the amplifier. In general, however, it will be 4
found necessary—especially if the coils are not wounl
astatically—to screen cach intervalve filter, so that the
above advantage is practically offset. Nevertheless, it
is well to satisfy one's curiosity and gain experience hy
trying both modes of reception, namely (1) filter cir-
cuits with or without reaction followed by H.F. magnifi-
cation, (2) combined filter circuits and H.F. magnifica-
tion. With reference to the reaction circuits of Figs. 3

WWireless World, April 29th, 1925, pages 392-393.
2 See Il'ireless World, November 12th, 1924.

1

2
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and 4 of my recent article in this journal?, the object
of using reaction is not to increase the signal strength,
but to enhance selectivity. Also, where valve-coupled
filter units are emploved, the magnification per stage
must be kept down in order to realise the desired degree
of selectivity.

In the section on the local oscillator given below, it
is shown that the signals at the rectifying valve should
be relatively weak to avoid distortion, with consequent
mutilation of the signals. The mutilation will often be
evident on the record when it is difficult to discover it in
the phones, especially if the reception speed is of the
order of 100 words per minute. Moreover, it is good
practice to obtain the major part of the magnification at
note frequency. We have, therefore, to discuss the
problem of amplification at note frequency. Since there
is only one note with relatively narrow side frequencies
to be amplified, and irs value is arbitrary, the question
of amplitude distortion arising from unequal magnifica-
tion over a wide band of frequencies does not arise. Thus

INKER

RELAY CONTACTS
M T S

Ra

Ry

|» ——————— —{l— y L v
60 TO 100 VOLTS. R,
TAP OFF BATTERY G, NON-INDUCTIVE RESISTANGCE

OF FIG.1 OR USE TO PREVENT SPARKING
MAINS SHUNTED CONDENSER

TO GIVE RAPID RISE OF

CURRENT INITIALLY

Fig. 2.—Showing connections from relay contacts to inker. If

the inker has a low resistance, say 500 ohms, the current to

operate it will be large, so that care must be taken not to over—
load the battery.

we are not tied down as regards a choice of iron-cored
transformers.

Taking a simple case first, suppose the jamming is
negligible, and it is desired to amplify signals from
the detector to actuate a relay of the Post Office type
at 30 words per minute. A simple and effective arrange-
ment is sketched in }ig. 1.° In the anode circuit of the
rectifier is inserted the primary of an iron-cored trans-
former of relatively large inductance, say, 2o henries.
The secondary of this is connected to the grid and fila-
ment of any amplifying valve with suitable grid bias.
This again is coupled by means of a 3:1 or a 4: 1 trans-
former to the power or recorder valve. The latter is
given a grild bias sufficient to set it at the lower recti-
{ying point. . The H.T. on these two valves should not
be less than 100 volts for reliable operation. The re-
corder valve should be of low impedance, so that during
signalling a reasonable proportion of the H.T. is allotted
to the relay, thereby ensuring a fairly large working
current.  Valves of the D.E.5 or L.S.5 type are best
for this purpose. When a low impedance valve is not
to hand, several high impedance valves, preferably of the
same type, can be grouped in parallel, but the grid bias
required ought to he approximately the same for all the

¢ April 29th, page 392.
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valves. The relay in the anode circuit of the valve
should have a d.c. resistance of the order of 2,500 ohms,
‘and it should be shunted by a tclephone type condenser
of from o.5 to 4 mfd. The effect of the condenser is
~to reduce the a.c. impedance of the last valve circuit,
and in this way the direct
current component is appre-
ciably augmented. If a
milliammeter 1is available,
it should be inserted in the
circuit. When the condenser
15 tapped on and off the re-
lay terminals, the effect will
be seen on the milliammeter ;

also the effect of various
/R, values of condenser. Alter-
Fig. 3.—Showing circuit of Fig. 2 natively, where a milli-

when T and S are in contact. . .
ammeter is not used,.the in-

fluence of the condenser will be evinced by an increased
mpact at the relay contacts, this being easily audible.
Having got the relay to function, the next step is
10 secure a permanent record on a moving paper tape.
For this purpose some form of recording instrument is
requisite. To the average amateur magnetic drum
recorders or Wheatstone recorders are usually out of the
question on a cost hasis. Moreover, it will he assumed
that some form of inker—probably antediluvian—is the
only available imstrument. In general the moving parts
are heavy and need large forces to operate them at any-
thing above hand-sending speeds.  But large forces
necessitate large currents, because the magnetic systeins
are rather feeble (compared with those of modern
recorders). TFor instance, a \Wheatstone type instrument
of 2,500 ohms gives a pull of 0.06 1b. with a current
of 4 milliamperes, whereas a magnetic drum instrument
of equal resistance gives a pull of 1.2 lb., 7.e., twenty
times the former. Now the equivalent mass of the
moving parts of the Wheatstone is about 2.5 times that

TO DETECTOR

£33
il

DETECTOR

——— 000 ~—

[X AL
OSCILLATOR

Fig. 4.—Showing two methods of applying a local escillator for

receiving C.W. and obtaining a beat note for recording. 1t is to

be understood that these are only diagrammatic, and that no

attempt has been made to show an elaborate screened circuit
with astatic coils, etc.

of the magnetic drum, so that the force per unit mass

. . 2.5X20 3 . .

ratio is —=—— = go. With an ordinary inker the com-
1

parison would be even less favourable. The inker is

connected to the relay contacts with a suitable battery,

as illustrated in Fig. 2. When the relay tongue makes

www americanradiohistorv com
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contact with the marking stop the circuit consists of a
battery, the inker, and a non-inductive resistance shunted
by a telegraph condenser. The¢ resistance-condenser com-
bination 1s an old telegraphic artifice, and its action is
as follows. At the instant of closing the circuit the
battery begins to supply energy to the circuit; the con-
denser is uncharged and the majority of the current passes
to the condenser for charging purposes, the resistance
meanwhile having an easy time. In fact, the condenser
acts as a temporary short circuit. Moreover, the voltage
drop across it is very small at first, so that the greater
portion of the battery voltage is across the inker. As
the condenser gradually gets charged, the voltage across
it increases, whilst that on the inker decreases until ulti-
mately, when the current in the circuit is steady, the
condenser voltage is given by RT where T 15 the steady
current through R. This automatic voltage regulation
across the inker yields a rapid-initial rise of current,
thereby ensuring a prompt response.

A glance at Fig. z will reveal other accessories. For
example, the inker is shunted by a non-inductive resist-
ance and there is a resistance connected between the
stops M and S. The object of the former is to obviate
sparking at the contact S when T breaks away from M,
whilst the latter eliminates the possibility of short cir-
cuiting the battery if an arc should occur between Kl
and T whilst T arrives at S, or if uring adjustment
of the contacts the three should inadvertently get jammel
together. The elimination of sparking is an important
matter. Continual sparking results in pitted contacts
accompanied by a high resistance which reduces the current
below a working value. The resistive shunt on the inker
serves as a buffer for the electro-magnetic energy stored
in the windings, which must be dissipated when T leaves
M. When T comes in contact with S, the circuit is
shown in Fiz. 3. It will be seen that the condenser
discharges through R. and also through the inker. Since
the current through the inker is now reversed, demagneti-
sation occurs, which assists in the rapid annulment of
eddv currents in the iron masses and promotes a more
speedy return of the armature to the spacing stop. The
effect of this artifice is not appreciated until it comes
to high speeeds of reception, for which purpose an inker
is usually unsuited. Coneerning sparking and shunted
condensers, the experimenter would be wise to consult
some literature on line telegraphy-—for instance, ‘‘ Tele-
graphy.” by T. E. Herbert. There are other methods
of reducing sparking, e.g., condensers and resistances
across the relay contacts, which are discussed in this
book. Double or reverse current methods of working
the inker, in which the armature is driven both ways
(no spring being used), are also given.

Local Oscillator or Heterodyne.

The use of a local oscillator to secure the customary
beat note requires snme comment. It is a wise policy
to screen the oscillator and its batteries, but this is not
absolutely necessary. There are two modes of introduc-
ing the oscillator which may be cited : (1) it is loosefy
coupled to one of the receiver coils; (2) it is injected
in the grid circuit of one of the H.I". amplifying valves
or the detector. The latter method is preferable, since

Wireless
World
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it interferes less with the tuning and selectivity of the
set. These methods are illustrated diagrammatically in
Iig. 4. A variable coupling is indicated between the
oscillator and the receiver, and the importance of this
becomes very evident when the incoming signals are
strong. The practical issues associated with the local
oscillator can best be studied with the actual apparatus,
using a circuit like that of Iig. 5, where the oscillator
is coupled to one of the receiver coils. The voltage
induced from the oscillator thus undergoes amplification
before reaching the detector valve. Assume that'there
are two indicating instruments, one n the grid circuit
of the rectifier (the valve working on the curvature of
the anode-grid characteristic) to read grid current, the
other in the anode circuit of the rectifier to read the
mean change in anode current. In the absence of both
local oscillator and signals shere will be no grid current

B9
3/

GRID NEGATIVE
IF NECESSARY

LOCAL
OSCILLATOR

Fig. 5.—Showing positions of ammeters A, and A, (A is a micro-

ammeter) for experiments on the strength of the local oscillator.

C; and C, are condensers to shunt the H.F., but not the L.F.

currents. V;is a D.E.Q., Q.X., D.E.3.8., or other valve suitable
for anode rectification.

and the anode current will be very small, since the valve
is at its lower rectifying point. When the L.O. is
switched an the anode current will rise to a certain value.
By varving the L.O. coupling the anode current will
vary. It the valve has no negalive bias on its grid,
there will in general be grid current, bhut this depends
on the tvpe of valve. In fact, some valves yield grid
current when the negative end of the filament is at the
same potential as the grid. ‘The grid current can bhe
varied by altering the L.O. coupling. Should grid cur-
rent flow, a dry cell or potentiometer arrangement must
he applied to prevent it, whilst the anode battery ought
to be augmented by a voltage approximately equal to
the negative bias multiplied by the valve magnification
factor. Having eliminated grid current, suppose we
again turn our attention to the L.O. It is decidedly
advantageous to know the wavelength of both receiver
and local oscillator, and for the sake of illustration these
will be taken as heing known. Now set the recerver to
any wavelength where there are no signals—disconnect
the aerial or remove the coupling coil and mistune the
aerial4f necessary—and aguin vary the 1..O.  The anode
current will gradually increase as the 1..O. comes into
tune with the receiver, and after the tune point is reached
it will gradually decrease: there might be a variation
in this effect if the coupling between the receiver and
B,25
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L.O. were tight enough for
the circuits to react upon
each other, and the coupling
should therefore be quite
loose. The anode current
change (increase from zero
position without L.0.) is a
measure of the strength of
the L.O. in the circuit. The
nearer the L.O. is to the
tune point of the circuit, the
greater the anode current.
Thus when signals are being
received we may say that
for a given strength of beat
note the intrinsic strength of
the L.O. must increase as the
pitch of the note increases.
The veracity of this state-
ment is appreciated most
readily when receiving wave-
lengths of 10,000 metres and
upwards.

Now let us find some sig-
nals and adjust the L.O. to
give a suitable beat note. For
aural reception 8oo cycles
1s usually preferred, but for
recording a higher pitch
is Detter, and we shall therefore take a value of-2,000
cycles. This will necessitate a slightly stronger L.O.,
¢.c., the H.'l'. battery will have to be augmented. There
are two cases which can be investigated («) weak signals,
(b) strong signals. With weak signals the L..O. can be
strong and the signals will be insufficient to cause grid
current in the rectifier. Let the L.O. coupling be
gradually increased, and the signal strength in the
'phones will also increase. If we go far enough, grid
current will appear and the beat note become impure,
although strictly speaking it is not absolutely pure when
there is no grid current. Furthermore, if the coupling
is made tight, the damping of the receiver will increase,
due to energy losses arising from the close proximity of
the L.O. circuit, since this drains energy from the
receiver and also alters the tuning. Moreover, with weak
signals the desideratum is a stiff L.O. loosely coupled
to the receiver and adjusted to avoid grid current at
the rectifier

Amplifying without Distortion.

Where strong incoming signals are involved, the matter
must be treated carefully. If the L.O. is also strong,
there will be the inevitable flow of grid current. Let the
coupling from the aerial be decreased or the aerial mis-
tuned until no grid current flows. Then increase the
signals and observe the effect in the telephones. The
note is clear at first, and then, as grid current appears,
it becomes mixed, until finally, with very strong signals,
the note is almost masked completely by a series of
deafening key clicks. Increasing the 1..0. is of no avail,
so cut it off altogether. The residue is a series of key
clicks which punctuate the Morse characters. Ior further

B 26
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[By courtesy of Marcunis Wircless Lelegraph Co., Ltd.-}

The drum apd recording mechanism of the magnetic drum recorder.

information on this {opic the reader should consult a
former article in this journal.> When dealing with the
actual operation of recording signals, the question of key
clicks will again be discussed. In order to appreciate
the preceding remarks, the reader ought to perform the
experiments himself. If a suitable transmitting station
is not available, an auxiliary 1..O. can be used as a trans-
mitter, and the signal strength varied at will.  Tor those
with no transmitting licence, a closed circuit oscillator
will serve very well if the anode battery is adequate and
a suitable valve is employed, say, an L.S.5 with 120 to
200 volts on the anode.

As an example of a suitable station, take Ongar.
Sufficiently strong signals can be obtained readily with
little amplification at distances up to 40 miles. To
obtain the above effects with strong signals, care must
be exercised when using reaction® to avoid excessive
selectivity, or the key clicks may be toned down a good
deal.®

It mayv appear peculiar, but-in the reception of Morse
signals the amplification should be accomplished as far
as possible without distortion of the signal. In this way
it is easier to select the desired signal from a group of
jamming stations when note tuning is employed, since
there is then no mutilation. If the desired signal is
mutilated during amplification, it is rather futile to use
additional selective devices to effect purification when the
reverse action has occurred. The only permissible dis-
tortion is that Jdue to the filtering or selective action of
the circuits—which is obviously indispensable—which
causes a rounding of the signals to occur, so that the

s Wireless World, March 18th, 1925, page 201.
¢ Wireless World, April 29th, 1925.
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Recording Wireless Signals. —

beginning and the end of a Morse character are lcss
sharply defined at the receiver ('phones) than at the trans-
mitting aerial. Where the local oscillator and rectifier
are concerned, this condition of minimum distortion can
be secured by using a strong L.O. to carry the rectilier
beyoricd ‘the bend of the curve to the straight portion.
"The signal must then be relatively weak to secure ap-
proximately linear amplification. For an amateur this
is not always a practical proposition, since a negative bias
of about 2 volts is required, and this entails -a rather
large. H.'T. hattery. When, however, a common H.T.
hattery is used throughout the recording circuit, or the
D.C. lighting mains are available, there is no difficulty
experienced in this difection. .

Finally. it will be well to indicate the conditions which
exist-in the anode circuit of the rectifier. - With a I1..0.
alone, the lower or negative halves of the radio frequency
currents are cut off, leaving a series of impulses every

A -~

Wireless ‘ ,
World - »

half cycle. The shape of the impulses is governed by
the curvature of the dnode-grid characteristic of the valve
and by the strength of the L.O. These impulses can be
resolved into a family of radio-frequency currents which
are inaudible, and a steady current which can be regis-
tered on a d.c. meter. On the arrival of signals, addi-
tional radio frequencies appear, the mean anode current
increases, there is a fundamental beat note accompanied
by its side frequencies, and also the side frequencies of
modulation. If the I..0. is so weak that the rectifier
operates chiefly on the curved part of the characteristic,
auxiliary or alien beat tones are created with their accom-
panying side frequencies. In fact, the action is actually
extremely complex, there being many frequencies in-
volved in the issue. ~Alien tones arising from curvature

$of a valve characteristic can be dJetected readily by set-

ting one of the note amplifying valves which follow the
H.F. rectifier to its rectifying point.
(To be conlinued.)

Norwich. P ————

Calls Heard.

Great Britwin (75 to 110 metres) :—
2DX (’plione), 2DR, 2XV, 2MI, 2IN,
27ZB, 2MK, 2XqQ, 2JB, 2HT, 2NJ, 2WY,
2CM, 2BD, 211, 2WY, 2FM, 2DF, 2MK,
2Y0, 5CW, 5XY, 50, 5NW, 5YI, 5DH,

ANE, CIA, 7XC, 9AR, 9WW.
All heard on 0-v-1 without aerial or
earth.
J. axp K. Moxckron (G2BAZ).

Stations Unknown.

RER, ARB, CHR, KXP, CJNI, KAF,

5BV, 5GV, 53U, 5UW, 6QB, 6RM, 6RY,
6YR, 6VP. (150-200 metres) 5FT, 5YK,
2KT. France (75 to 110 metres) —
87ZA, 8TU, 8TK, 8EU, 8U, 8KK, 8SSA.
8UT, B8WIN, 8LD, 8JAA,  8JA.
8NS, 8KR, 8VO, 8JR, 8SST, 8FZT.
8VL, 8MA, 8PK, 8RN, 8LM, 8WOX,
8VTI, 8EO, 8GV, 8QB, 8MJM, 8KT,
8CQ, 8CAX, 8RLM, 8NY, 8Ng&, 8NY,
8VT, 8BN, 8JL, 8JD, 8VU, 8VAA.
RBelgium :—AWS, W3, V2, 2C, X2, 6G,
86, Y4, W4 Holland :(—OMS, OPYV,
PCUU, OCN, OMR, ORE, OKV, OMIA.
ORO, OZA. Scandinavia :—SMRT,
SMUU, SMUV, SMYZ. Spain —EARI0,
EARG6. [Italy:—1BR. (Glermany —4EA
Switzerland :—9BR. Finland :—4MR.

(0-v-1) H. J. B. Hamrsox (6JV).
Glasgow.

(All  telephony) :—2DR, 2FN, 2IL,
2KF, 2KS8, 2KZ, 2M(, 2TI, 58T, 5NW,
2TN, 6NF, 4AU, 8MRA (heard on 30 to
190 metres). R. W. Lobcge.

(0-v-1)

Extracts from Readers’
l.ogs.

Bristol.
(June 30th to July 7th.)

French .— 8AAA, 8AG, 8ALG, 8BN,
8BP, 8CAX, 8CC, 8CQ, 8DE, 8DK,
8I'0OX, 8FO, 8GM, 8GN, 8GOF, 8GVR,
8IPK, 8JAB, 8JD, 8JK, 8JWS, 8KG,
8KM, 8KK, 8MO, 8NA, 8NOO, 8NS,
8PB, 8QBC, 8RF, 8RV, 8ROM, 8RDI,
8RVE, 8TK, 8VU, 8VUA, 8WOZ, 8WK,
8WO. Dutch —0CTV, NOGG, NOGN,
NOKV, NOME, NOPM, NOQW, NORO,

" NORW, NOZA, NOZN. Belyian :—4AS,

4AR, 4SR, 4UC, 4UM, B7, G6, R2.
American .—1AXA, 1AV, 1CAA, INC,
1PM, 1XVX, 1XA, 2GK, 2SN, 28U, 3BA,
3JW, 3MS, 3TO, 4BT, 4ER, 4JJ, 4PZ,
4QJ, 45A, 5KKA, 5NQ, 5UK, SWNW,
7GP, 9ABR, 9BA, 9EU, 9FF. Others .—
SMDR4A, SMXG, 1AS, 1BR, 1AA, YCB,

We print helow a list of stations which
some of our correspondents wish to
identify, and shall be glad if any of our
readers can furnish us with’ the desired
particulars :—KY5 (110 metres), 4S8R,
OKG (100 metres), heard on July, 5th.
HDG working with MI2 on~July 9th.
D41 working with DYC.

Stations Located.
Tn reply to correspondents wishing to

identify certain stations :—RB and M7
are stated to be Belgian amateurs. NEA

is presumed to be ANE, the Government

tadio Laboratory at Bandoeng, Java.

Co-operation in Tests Wanted.

Mr. ¥. R. Neill, Chesterfield, White-
head, Co. Antrim, has been allotted the
call letters SNJ—the first to be issued in
Northern Ireland—and expects to begin
transmission on 23.45 and 90 metres about
the middle of August. He will welcome
reports from British listeners.

Wy & -
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OPENING OF THE HIGH POWER BROADCASTING STATION AT DAVENTRY. ' On Monday, July 27th, the Postmaster-General,

Sir William Mitchell-Thomson, K.B.E., M.P., opened the new B.B.C. Station in the Midlands.

view of the station buildings.
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_ A Review of the Latest Products of the Manufacturers.

THE COLLET KNOB AND DIAL.

Many methods lave been devised for
securing an instrument dial to its spindle,
and although at one time a threaded
~spindle  with locknut was invariably
adopted, several improvements have re-
cently been introduced. The use of a
locknut on a threaded spindle would be
entirely satisfactory were the nut
accessible.

The Collet knob and dial, manufactured
by DMessts. Ebenestos Insulators, Ltd.,

Collet dial dismantled, showing the action

by which a small brass collet is dragged

into a tapering hole causing it to close and
securely engage on the instrument shaft.

Excelsior Works, Canterbury Road,
London, S.E.15, makes use of a brass
inset having tapering sides and resembling
very much in appearance a small drill
chuck. The taper and sides engage in a
tapering hole from the underside of the
dial, and the thread in fitting into the
detachable nut drags the collet inté the
hole and in so doing closes the slots and
diminishes the size of the centre hole in
the collet. Thus it is only necessary to
place the dial over the instrument spindle
and tighten the operating knob, which
causes the sides of the collet to bind down
upon the instrument shaft, producing a
secure grip. The dial measures 3in. in
diameter, and-has a good finish.

0000
REMBLER VARIABLE CONDENSER.

Among the wide range of components
supplied by Messrs. R. A. Rothermel,
24-26, Maddox Street, Regent Street,
London, W.1, the Rembler variable con-
denser is of unusual interest.

As will be seen in the accompanying
illustration the plates are almost rect-
angular in shape and are operated by
means of pinions, so that they engage

8 28

from corners, producing a square Jaw
capacity change. The disc on which the
pinions and spindles are assembled is a
good clean moulding; while the pinions
themselves are also mouldings having
teeth made with a cleanness that could
not be exceeded even by milling. The
plates are of thin brass, stiffened by
pressing and given a good bright finish.
They are bonded together on the spindles
by soldering, and also at one of the edges
by linking up small projections with
solder. DPositive comnection is made
between the plates and the terminals
with soldered fiexible connections, whilst
the spindles of the terminals ave also the
spindles on which the plates revolve.
The obvious feature of this form of
construction is that an exceedingly low
minimum of capacity is obtainable, as the
plates engage by their corners first, and
thus only a very small surface is pre-
sented between the scts of plates at the
position of zero setting. The two toothed
wheels are driven by means of "a small
pinion attached to the spindle carrying
the knob and dial, and a complete revolu-
tion of the dial changes the capacity from
minimum to maximum, thus producing a
good open scale. The dial is of metal,
though several interchangeable paper dials
are held in position by means of the

Rembler condenser, capacity 0-0005 mfds,
obtainable from R. A. Rothermel.

operating knob, which is detachable. The
backlash which might be expected by the
use of gearing can scarcely be detected.
The condenser is a thoroughly good job,

www americanradiohistorvy com
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botl mechanically and electrically, and of
unusually attractive appearance.

0000

LOW CAPACITY VALVE HOLDER.

In the design of the H.T.C. series of
valve holders, made by Messrs. H.T.C.
Electrical Co., Ltd., an attempt has been
made to reduce the capacity between the
valve sockets to a miuimum. The sketch
illustrates a holder for panel mounting.
from which it will be seen that a shell

H.T.C. Low capacity valve holder.

of moulded insulating material provided
with four tapering holes is used as the
support for the contacts. -These are
merely short lengths of a springy material
and are held in position by four pieces
of screwed rod. The result is a neat and
novel construction, and, in addition to
the advantage of possessing a low self-
capacity, it is not possible to burn out
the filament of a valve by accidentally
inserting it in the wrong position.

co0GCO

HERTZITE.

Supplies of this well-known crystai are
now to be obtained from Messrs. L. G.
Russell, 1-5, Hill Street, Birmingham.
The makers supply a blue print circuit
-diagram of a good crystal receiver to all
crystal users. "
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THE RS.G.B. ANNUAL OUTING. X FpE =T . \m!

MEMBERS of the Radio Society of Great Britain |
paid a visit to the high-power valve trans-
mitting station at Ongar on July 17th, by the kind- 2
ness of Marconi’s Wireless Telegraph Co., Ltd. The
party, consisting of about fifty members, made the
journey by char-i-banc.

An interesting afternoon was spent examining the
equipment, of which a description with photographs

;
e v i e S oo

oL

LA

i s

One of the many steel ladtice towers
which support the earth screen. The
ends of the wires are HHaiked across
while othes bridging wires are arranged
at intervals.

L TR B B e

"
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The equipment of the split wave trans- {
mitter in which two sets operating on g 2 &
different -wavelengths make use of a
common aerlal. Regular communica- ]
tion with Paris and Burne is maintained. i - |

was given in our issue of- last
week. In the present number we
are able to reproduce the accom-
panying  photographs  showing
members of the party inspecting
the station. The visit, in addi-
tion to being of the utmost in-
terest from a technical point of
view, was a happy social event,
as it provided a means of bring-
ing members together in conversa-
tion in a way which is not pos-
sible at the ordinary meetings of
the Society. The admirable
weather contributed largely to the
general success of the excursion.

Members of the party inspecting the aerial layout.

B 20

wwWwW americanradiohistorv com


www.americanradiohistory.com

=
=
@
=)
@
|7
(D]

148

JULY 29th, 1925.

{

THE LToR
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor,

POOR RECEPTION IN DEVON AND CORNWALL.

Sir,—With reference lo the paragraph headed
of Main Stations” appearing in “ Broadcast Brevities’
in the Wireless World of July 15th, T would like to point out
that in my opinion Devonshire clld Cornwall are the most
neglected part of the country from the point of view of broad-
casting. Crystal reception from 5XX is very faint, and at
times fading is very preonounced.

Our nearest station is Cardiff, but, owing to the lLilly country,
reception can never be relied on. Bournemouth is the best
received, on 3 valves, hut, owing to the distance from the trans-
mitting station, Morse takes away the pleasure of listening
and as for the Piymouth relay one might as well altempt to
pick up WGY.

I write this letter bearing in mind Capt. Eckersley’s recent
article in the Zadio Times under the heading ‘‘ The Lure of
Distant Listening,”” in which he writes ¢ Which would you really
listen to, the nearby or the far away? You may say that if
the far-away programme is better than"the near you would rather
hear it. But, and this is the point I endeavoured to make, you
would, however wonderful the programme, be continually em-
barrassed by interruptions.””

Here in Devon and Cornwall we have no nearby stations, so
our only line is to listen to the more distant, and no matter
bow wonderful the programme we are embarrassed by interrup-
tions; the majority of inhabitants living in these villages can-
not afford multi-valve sets; the contmuousrechugmg of accumu-
lators is bad enough when using only 1 or 2 valves when the
charging station in some cases is eight and even more miles
away, with no means of transportation.

Nr. Chudleigh, W

8. Devon.

““ Power

H

H. SYMES.

WET CELL H.T. BATTERIES.

Sir,—The article ““ Solving the H.T. Problem,” in the Wire-
less World of July 15th, has made me wonder why more use
is not made of small wet Leclanché cells. I have had an 80-volt
battery of this type (Siemens) in continuous use for 3} years,
and the voltage 1s still 80. . Currenls up to 30 ma. have leen
drawn from it in testing and experimenting. The only atten-
tion has been to keep the water level corvect.

This type of cell is nearly as good as accumulator H.T. The
cost, I believe, was £3. E. A, ANSON
(204).

INDEPENDENCE OF THE HOME CONSTRUCTOR.

Sir,—I notice in your issue of July 8th a comment on the
damage done to sets by incompetent traders. I quesiion whether
listeners in general have any use for skilled repairers in view
of the following experiences.

I left the Army before broadcasting had started, well
equipped with know]edgc of practical repairs and fault tracing;
1 got together gear and testing instruments and advertised
that T would give skilled assistance to wireless amateurs. The
replies were very few, even during boom times, and also last
year, when I tried again after reading articles by ¢ Wireless
Doctors.”

Those I did assist were uble to get stations they had long

B 30
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failed to bring in; but my real point is that amateurs with
insufficient knowledge to put a set right will ask for months
** What do you think is the fault? » before bringing in skilled
assistance. The fault is generally simple, and frequently due
to wrong connections. In one case a man had a sct over a
year, giving very poor results, before he would have it seen
to by someone qualified.

*T have had numerous people asking what they should do
when they had no ability to carry out the simplest tests, but
avoided advertisements hecause they would perhaps be charged
for advice. W.W.

London, N.W.6.

THE B.B.C. AND DISTANT RECEPTION.

Sir,—In your editorial of the issue of July 15th you make
further reference to the policy of the B.B.G. of discouraging
reception of any stalions except the local one. I feel sure that
the majority of your readers are entirely in agreement with
the views which you have exprcssed from time to time when
you have laid stress upon the interest which the listener derives
from reception of foreign stations. It would be interesting if
those readers who are in agreement with the policy of the
B.B.C. would put forward some sound arguments in support.

Incidentally, the policy advocated so frequently in his tech-
nical talks by Capt. Eckersley seems to be rather contradicted
by the recent publication by the B.B.C. of a supplementary
Radio Times containing the programmes of foreign stations.

L.W.H.

AMPLIFIER AT TENNIS CHAMPIONSHIP.

At the recent
Midland Counties Tennis Championship at Edgbaston, the work
of marshalling competitors and announcing results was effectively
carried out by means of the Burndept speech amplifying system.

www americanradiohistorv com
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Readers Desiring to Consult ” The Wireless World” Information Dept. should
make use of the Coupon to be found in the Advertisement Pages. )
Methods of Using a Milliammeter. se]é-explanatory, and merely shows a neat  are not similar is, of course, that in the
. o . and convenient method of mounting the . case of atmospherics it is not possible to
READER who possesses a receiver BYS | 2 fire P POS o
il (bwce oemm oF e milliammeter on the panel. giﬁgae any control at the *trans-
former  coupled low-frequency 0000 ' 0O
lification desires to arrange for a milli- . L A .
ﬁgléﬁ to be connected in%o the anode Elimination of Atmospheries. Using Cutput Transformer and Choke
cireuit of each L., or, alternatively, to CORRESPONDENT has written Filter S@ultmeoush_ o
embody switching arrangements in  his A asking for a selective circuit in READER wishes to know if it is
receiver which will permit him to counect which ail other requirements such possible to operate two Joud-
the milliammeter into the anode circuit as selectivity and ease of tuning are sub- i .speakers simultaneously from his
of any of the L.F. valves as desired, and  servieni to the aforemeationed require- receiving set, one making use of an output
Lhe seeks our advice on this mutter, ment ; his object being, so he informs us, transformer and the other being fed by
To use a number of milliammeters for to ¢ tune out ’ atmospheries which are  means of the choke filter method.
this purpose is a very uueconomical pro-  specially troublesome at this time of This can, of course, be aCCO_‘“PhSh“'d
cedure, whilst the switching arrangement  the year. quite simply by making the primary of
which onr reader desires would be rather Although mauy devices have been sug- the output .transfox'-melt act also as a
cemplicated, and further, the wiring gested and tested from time to time in choke. A_ suitable circnit is illustrated in
necessary wonld in all probability bring order to eliminate this bugbear of summer- — = =
sufficient self-capacity into the circuit tv  time wireless reception, nothing of com-
be troublesome. A far better imethod mercial utility has yet appeared. It is. —| =
would be for our reader to adopt the svs-  of course, quite impossible to eliminate = f '
tem which we give in Fig. 1.” A glance at  atmosphevric noises by the ordinuary selee- -
the theoretical diagram will indicate that  tive methods of tuning, since they them-
it is necessary for a four-point jack to be  selves aie untuned and come in with minre 1mfcj—>
the anode circuit.of each = &

included in
valve, the two centre points of these jacks
being respectively short-circuited. Tt is
now only necessary Lo attach a plug to the
milliammeter, and it will then be possible
to rapidly insert this instrument into the
anode circuit. of any valve as desired,
whilst o complication of wiring is intro-
duced. The section of panel illustrated
above the theovetieal diagram is quite

or less equal intensity over the whole
gamut of broadcasting wavelengths. The
case is parallel to the elimination
of the flatly tuned Morse signals emitted
by spark transmitters of antiquated
design, which was fully discussed in this
section of the journal for July 8th last.
which readers are advised to read for a
faller explanation of this problem. The
cnly phase in which these two problems

Fig. 1.—A method
of connecting jacks
to a receiver to form
connecting points
for a milliammeter
to read the anode
current. 0

200 9 ©

)
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Fig. 2.—The output transformer is em-
ployed as a choke and as a coupling
transformer, as described.

Fig. 2, showing how this arrangenient is
adapted to the final valve of any receiver.
It is, of course, equally suitable for use
with telephones. With regard to the
telephones or loud-speaker attached to
the output terminals of the transformer,
they may be of either high or low
resistance according to the type of trans-
former used, since it is possible to obtain
output transformers having either a step
down or a 1 to 1 ratio.

oocoo

Good Quality Headphone Reception at
Moderate Distances.

READER who resides at such a

distance from his local station that

crystal reception is impracticable
desires to build a valve receiver which is
economical in current consumption and at
the same time is productive of headphone
reception of the highest possible guality
from the local station. .

Since it is a necessitv that special atten-
tion be paid to good quality, there are
three important points which should he
taken into consideration. The first is the
avoidance of reaction, the second being the
avoidance of the grid condenser and leak
method of rectification with its attendant
distortion, whilst the third point which
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requires consideration is the provision of
a stage of high frequency before the
detector valve in order to compensate for
the comparative inefliciency of anode
rectification on weak signals. It is neces-
sary also that we employ a special valve
as detector valve which has such charic-
teristics that it gives good anode rectifi-
cation when the grid return lead is con-
nected to the negative side of the filament.
A suitable valve is the D.E.Q., which also
fulfils the condition of current economy,
since it consumes .2 amp. at 3 volts.
In order t¢ maintain the benefit of the
ezonomical filament consumption of this
valve. we can use a D.E.V. type valve
as our H.F. amplifier, since this valve also
consumes .2 amp. at 3 volts, and so we
can very easily run these two valves with
their filaments connected in series across
a small 6-volt accumulator, thus keeping
the current consumption at .2 amp.
and deriving ths additional advantage
that it is impossible to destiov the dull-
emitting properties of the valves by excess
of filament current, No filament rheostat
is used, of course, and as will be seer
from the circuit in Fig. 3, operation will
be absolutely simple, thus vendering the
seb eminently suitable for placiug iu the
hands of non-technical members of the
family.  The tone will, of course,
ba fully equal to a crystal set, wit
the advantage that signals on several

I

0:0003mfd

0:0005mfd

+

Fig. 3.—A high quality receiyer for
telephone reception.

pairs of telephones will be very much
louder. A simple switch may be used
between accummulator and receiver, or mayv
be fitted to the panel itself. The receiver
is not, of course, a long distance set, but
signal strength at fifty niiles or so will be

excellent. In order to operate a loud-
speaker the addition of a resistance-
conpled amplifier is suggested. In order

to receive the transmissions from 5XX it
1s_only necessary to plug iu the appro-
priate aerial coil and H.F. transformer.
The receiver is undoubtedly economical
since the conventional type of 6-volt 30
ampeve-hour acenmulator would operate
this receiver three or four honrs nightly
for about six weeks on one charge.

0CO00

Indications of a Faulty Valve.
CORRESPONDENT has submitted
a diagram of the circuit embodied
in  his two-valve receiver, which
is given in Fig. 4, and asks us
to assist him in tracing a fault.
B 32
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BOOKS FOR
WIRELESS BEGINNERS

Issucd in conjunction with * The Wireless World.”

‘* YOUR FIRST STEPS IN WIRELESS,”
by HuGu S. Pocock. Price gd. net. By Post,11d.

“WIRELESS TELEPHONY,” by
R. D. BANGAY. Price 2/6 net. By Post, 2/9.
‘**THE WIRELESS TELEPHONE,” by
P. R. Coursey, B.Sc. Price 2/6 net. By Post, 2/9.
‘“ CAPT. ECKERSLLEY EXPLAINS,’ by
Capr. P. P. ECKERSLEY. Price 2/-net. By
Post, 2/2.

*“ UNCLE JACK FROST'S WIRELESS
YARNS ON, GOOD RECEPTION AND
HOW TO GET IT," by Carr. C. C. J. Fros1.
Price 2/-net. By Post, 2/a.

“ DICTIONARY OF TECHNICAL
TERMS USED IN WIRELESS TELE-
GRAPHY," by HaroLD WARD. Price 2/6 net.
By Post, 2/8.

Obtainable by post (remittarice with order) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C.4,
or of Bookscllers and Bookstalls.

Lie has  ascertained  himself  that
the fault lies in one of his valves, since
the set functions perfectly when another
valve is substituted. Since the valve is of
the type where the filament and grid ave
almnst completely enveloped by the
anode, it is difficult for him to examine
the valve. OQOur correspondent is puzzled
by the fact that when put into the detec-
tor valve holder the valve lights normally
but does not function, whereas if put into
the H.F. valve holder it still refuses to
function, but lights up very brilliantly.
If, however, the set is tuned to receive
a long wavelength station, the brilliancy
of the filament is very little more than
normal.

This is quite a simple fault which may
eccur in any receiver, and is due to
the filament having sagged and come
into permancent contact with the grid.
This will, of course, render the valve
inoperative, but will not prevent the
filament from lighting. An examina-
tion of Fig. 4 reveals the reason of the
brilliant illumination of the filament when
the valve is placed in the first holder, and
indicales, also, the reason for the variation
of this brilhancy in accordance with the

/
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Fig. 4.—Normal connections of a two-
valve set.
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wavelength to which the receiver is ad-
justed. It will be seen that since the
filament is in contact with the grid,
the current from the filament bat-
tery will traverse «a portion of the
filament until the point of contact
with the grid is reached, when a return
path to the accumulator will be provided
by the low D.C. resistance offered by the
aerial tuning coil and grid return lead.
Thus, a portion of the filament is virtu-
ally short-circuited by the low resistance
aerial tuning coil, and owing to the fall
in the total resistance of the ecircuit, the
current will be considerably increased,
resulting in a great increase in brilliance
in the portion of the filament that still
remains operative. Upoa changing over
to a long wavelength a larger number of
turns are brought into the aerial tuning
circuit, resulting ‘n an increase in its
D.C. resistance, whieh is refiecied in a
diminution of the brilliancy of the fila-
ment,

If the valve is inserted into {he second
valve holder it will light normally, the
only alternative path for the current to
take back to the accumulator being the
grid leak, whcse resistance is, of course,
very high.  Wor similar reasons the
brilliance of the valve will not bLe in-
creasel if it is inserted into the valve
holder of a conventional one-valve sct
empioying the grid leak method of recti-
fication, or into an L.F. amplifier, since
in either case the resistance shunting a
portion of the filament will be very high,

A valve whieh lights but fails to func-
tion may quickiy be tested for th:
fault by connecting a battery and
a pair of telephones or a gal
vanonieter  into  cireuit  with  the
grid leg and either of the filament legs
of the valve. If the valve is in order,
there should, of course, be no D.C. cir-
cuit, indicated by the telephones or gal-
vanometer.  There may, of course, be
another reason for the valve refusing to
function, such as a loss of vacuum. In
many cases the filaiment may be detached
frome the grid by gently tapping the valve
when it is lighted, but there exists, of
course, a strong probability of rupturing
the filament. Since the valve will be use-
less in either case, the remedy should, of
course, be tried.

ccooQ

Addresses Wanted.

READER who has omitted to for-
ward us his address has submitted
the four-valve circuit appearing in

this seetion of the issne of the journal
for July 23rd, 1924, with a request to
know the correct numbers of commercial
coils to use for the reception of 5XX.
The anode coil should be No. 250, the
reaction coil No. 100, and, assuming that
the aerial condenser is to be left in
series, the aerial coil should be No. 200;
but if the condenser is conmected in
parallel, this coil should be No. 150.
Another reader has submitted a dia-
gram of a panel lay-out for a three-
valve set, containing among other com-
ponents two Dewar switches, but has
omitted to enclose his name and address.
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