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Current I. R. E. Standards

The first report of the Committee on Standardization (1913) will be found at the
back of Volume 1. Subsequent revised reports dated 1915, 1922, 1926, 1928, 1931,
1933, 1938, and 1942 were published as separate pamphlets. Copies of those cur-
rent Reports still in print are available from the Institute at the prices shown below.

Price

STANDARDS ON ELECTROACOUSTICS, 1938

Definitions of Terms, Letter and Graphical Sym-
bols, Methods of Testing Loudspeakers. (vi+37
pages, 6X9inches.)......................... $0.50

STANDARDS ON ELECTRONICS, 1938

Definitions of Terms, Letter and Graphical Sym-
bols, Methods of Testing Vacuum Tubes. (viii 459
pages, 6 X9 inches.)........ (In Process of Reprinting)

STANDARDS ON TRANSMITTERS AND AN-
TENNAS, 1038
Definitions of Terms, Graphical Symbols, Meth-

ods of Testing Transmitters, Methods of Testing
Antennas. (vi442 pages, 6 X9 inches.)...Out of Print

STANDARDS ON TRANSMITTERS AND AN-
TENNAS: Definitions of Terms, 1938

A Reprint (1942) of the like-named section of
“Standards on Transmitters and Antennas,
1938.” (vi+-8 pages, 8 1/2X11 inches.)........ £0.20

STANDARDS ON TRANSMITTERS AND AN-
TENNAS: METHODS OF TESTING, 1938
A Reprint (1942) of the like-named section of

“Standards on Transmitters and Antennas,
1938.” (vi+10 pages, 8 1/2X11 inches.)....... $0.50

STANDARDS ON RaDIO RECEIVERS, 1938
Definitions of Terms, Graphical Symbols, Meth-

ods of Testing Broadcast Radio Reccivers.
(vi4-58 pages, 6 X9 inches.)............. Out of Print

STANDARDS ON RADIO RECEIVERS: DEFINI-
TIONS OF TERMS, 1938
A Reprint (1942) of the like-named section of
“Standards on Radio Receivers, 1938.” (vi+6
pages, 8 1/2X11linches.)......cccvvuvun.... $0.20

Price
STANDARDS ON RaADIO RECEIVERS: METH-
obps OF TESTING BRoADCAST RADIO
RECEIVERS, 1938

A Reprint (1942) of the like-named section of
“Standards on Radio Receivers, 1938.” (vi4-20
pages, 8 1/2X11inches.).......c.covvuenn... $0.50

STANDARDS ON Rapio WAVE Proraga-
TION: DEFINITIONS OF TERMs, 1942
(vi4-8 pages, 8 1/2X 11 inches.).............. $0.20

STANDARDS ON Rapio WAVE PRroraca-
TION: MEASURING METHODS, 1942

Methods of Measuring Radio Field Intensity,
Methods of Measuring Power Radiated from an
Antenna, Methods of Measuring Noise Field In-
tensity. (vi4+16 pages, 8 1/2X11 inches.)...... $0.50

STANDARDS ON FACSIMILE: DEFINITIONS
OF TERMS, 1942
(vi+6 pages, 8 1/2X11linches.).............. $0.20

NORMAS SOBRE RECEPTORS DE RADIO,
1938*

A Spanish-language translation of “Standards on
Radio Receivers,'1938,” by the Buenos Aires Sec-

tion of the Institute of Radio Engineers. (vii+64
pages, 6 X9inches.).................. Two Argentine

Pegos (Postpaid)
* Not carried in stock at I. R. E. Headquarlers
in New York. Obiainable only from Seror Do-
mingo Arbé, Edilor of Revista Telegrafica, Peru,
165, Buenos Aires, Argentina.

ASA Standards
(Sponsored by the I.R.E.)

AMERICAN STANDARD: STANDARD VACUUM-
TuBE BASE AND SOCKET DIMENSIONS

(ASA C16.2-1939.) (8 pages, 7 3/4%X10 5/8
inches.)........ooc i $0.20

AMERICAN STANDARD: MANUFACTURING
STANDARDS APPLYING TO BROADCAST

AMERICAN  STANDARD: LOUDSPEAKER

TESTING
(ASA C16.4-1942.) (12 pages, 7 3/4X10 5/8 6025

inches) ... i e

AMERICAN STANDARD: VOLUME MEASURE-
MENTS OF ELECTRICAL SPEECH AND
ProOGRAM WAVES

(ASA C16.5-1942.) (8 pages, 7 3/4X10 5/8 02

INCHES. ) vetr ettt et

AN Pri t and include postage to any count
ASA C16.3-1939.) (16 pages, 7 3/4X10 5/8 rices are net and inciude postag ry.
i(nchcs.) .......... )( p ges ..... / ....... / $0.20 Include remittance with order and address.

THE INSTITUTE OF RADIO ENGINEERS, Inc.
330 West 42nd Street, New York, N. Y.
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General Information

The first issue of the ProckepiNgs was published
in 1913. Volumes 1, 2, and 3 comprise four issues
cach. Volume 4 through volume 14 contain six num-
bers each and each succeeding volume is made up of
twelve issues.

Eight issues of the Proceedings of the Wireless
Institute were published during 1909. The index to
these ProceEEDINGs will be found at the end of the
Nontechnical Index which follows. The papers are
not numbered nor is there an author or subject
index to these articles.

In 1939, the name of the PROCEEDINGS of the Insti-
tute of Radio Engincers was changed to the PROCEED-
1nGs of the I.R.E. and the size of the magazine was

1913-1915 Volumes 1-3

1913 Vol. 1

enlarged from six by nine inches to cight and one-
half by cleven inches. The supply of back issues is
not complete, but those copies which are available
may be purchased directly from the Iustitute. A
listing of back issues is given below.

All back issues of the ProcreDpINGs of the LR.E.,
which are available, are priced at $1.00 per copy.
Price includes postage in the United States and
Canada. Postage to othier countries is ten cents
per copy.

A discount of 25 per cent will be allowed to mem-
bers of the Institute in good standing; accredited
public and college libraries will be granted a discount
of 50 per cent.

Quarterly

January (a reprint).

1916-1926  Volumes 4-14 Bimonthly

1917 Vol. 5 April, June, August, December

1918 Vol. 6 February, April, June, August, De-

cember
1919 Vol. 7
1920 Vol. 8
1921 Vol. 9

April, December
April, June, August, December

February, April, June, August, De-
cember

1927-1938

1927 Vol. 15 April to July, inc., October, De-

cember
All 12 issucs.

1928 Vol 16

1929 V\ol. 17 April to June, inc., August, No-

vember.
1930 Vol. 18
1931 Vol 19

January, April to December, inc.

All 12 issues.

1939-1942 Volumes 27-30

1939 Vol. 27 January to July, inc., December
1940 Vol. 28  All 12 issues.

Monthly

1922 Vol. 10 All 6 issues

1923 Vol. 11 February, April, June.

1924 Vol. 12 August, October

1925 Vol. 13 April, June, August, October, De-

cember

1926 Vol. 14 All 6 issues

Volumes 15-26  Monthly

1932 Vol. 20 January, March to December, inc.

1933 Vol. 21 All 12 issues.
1934 Vol. 22 All 12 issues.
1935 Vol. 23 All 12 issues.
1936 Vol. 24 January to April, inc., June
1937 Vol. 25 February to December, inc.
1938 Vol. 26 All 12 issues.

New Format--Large Size

1941 Vol. 290 All 12 issuces.

1942 Vol. 30 January to May, inc., October to
December, inc.
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IxpiEX TO THE ProcEEDINGS OF THE I. R. E.
1913-1042

Inclusive

CHRONOILOGICAL INDEX

VoLUME 1, NUMBER 1, JANUARY, 1913

1. A Discussion on Experimental Tests of the Radiation
Law for Radio Oscillators, Michael I. Pupin........
Editorial Notes, Alfred N. Goldsmith. .............
Discussion, Aichael I. Pupin, A. N. Goldsmith,

L. Espenschicd, R. I1. Marriott, and J. Martin. ...

2. High Tension Insulators for Radio-Comnumnication,
Stanley M. Hills. .. ...
Editorial Notes, Alfred N. Goldsmith.............
Discussion, Robert . Marriott...................

3. Recent Developments in the Work of The Federal

Telegraph Co., Lee deForest .. ... ...............
Editorial Notes, Alfred N. Goldsmith... ........
Discussion, E. J. Simon, Lee deForest, A. N. Gold-

smith, R. A. Weagant, and John L. Hogan, Jr.... ..
Discussion, Ilenry E. Hallborg. ..................

(Terminating page, 57)

VoLUME 1, NUMBER 2, APRIL, 1913

.
.

Radio Operation by Steamship Companies, Robert .
Marrioll .. . e
Discussion, Philip Farnsworth, Robert H. Marriolt,

Charles A. Le Quesne, Jr., Edward Gage, Frank

Fay, Lloyd Espenschied, Lester Israel, Alfred N.

Goldsmith, and John L. Hogan, Jr...............
(Terminating page, 14)

5. The Effects of Distributed Capacity of Coils Used in
Radio-Telegraphic Circuits, Frederick A. Kolster. . ..
Discussion, Alfred N. Goldsmith, Greenleaf 1V,

Pickard, En.§' J. Simon, Frederick A. Kolster, Roy
A. Weagant, Benjamin Liebowilz, H. E. Hall-
borg, Guy IIill, Charles A. Le Quesne, Jr., and
Lester Isracl. oo oo i
Discussion, Louis Cohen (March, 1914, p. 68)

6. The Relation Between Effective Resistance and Fre-

quency in Radio Telegraphic Condensers, Louis 11",

AUSEI . e e e e

Discussion, A. E. Kennelly, Lloyd Espenschied,
Lesh;r Israel, Alfred Kuhn, and Alfred N. Gold-
ST e

(Terminating page, 43)

VoLuME 1, NUMBER 3, JuLy, 1913

7. The Seibt Direct Indicating Wave Meter, Emil J.
Simon and Alfred N. Goldswith. . .................
Discussion, Lec deForest, Emil J. Simon, Alfred N.

Goldsmith, H. E. Hallborg, John L. Hogan, Jr.,
Roy A. Weagant,and A. E. Kennelly. . ..........

. The High Power Telefunken Radio Station at Say-
ville, Long Island, Fritz Van Der Woude and Alfred
YT £ 7 R IR
Discussion, Charles A. Le Quesne, Jr., A. E. Seclig,

IHarold R. Zeamans, John L. Hogan, Jr., H. E.
Hallborg, Frank Fay, Emil J. Simon, Roy A.
Weagant, and Lester Isracl. ... .........coooun..

. The Davlight Effect in Radio Telegraphy, 4. E.
Kennelly oo oo i
Discussion, J. A. Fleming, Alfred N. Goldsmith,

L. W. Austin, Robert I1. Marriott, Rov A. Weagant,

Guy Hill, A. E. Kennelly, John L. Hogan, Jr.,
Lloyd Espenschied, F. J. Behr, H. E. Hallborg,
Charles A. Le Quesne, Jr., and Austen Curlis..

10. The Heterodyne Receiving System, and Notes on the
Recent Arlington-Salem Tests, John L. Hogan, Jr...
Discussion, Robert II. Marriott, John L. Hogan, Jr.,

Emil J. Simon, Julian Barth, Guy Hill, Julius
Weinberger, Louis Cohen,and II. E. Hallborg......

(Terminating page, 102)
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23

35
39
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14.

17.

18.

19.

20.

21.
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VoLuME 1, NUMBER 4, DECEMBER, 1913

The Multitone System, Hans Rein......ovvvoinon..
Discussion, J. Erskine-Murray, Alfred N. Gold-
smith, Emil J. Stmon, Robert II. Marriot!, Roy A.
Weagant, I. E. Hallborg, and John L. Hogan, Jr...

. Some Recent Radio Sets of the Marconi Wireless Tele-

graph Comipany of America, Roy A. Weagant.......
Discussion, Robert II. Marriott, Emil J. Simaon,
Roy A. Weagant, John L. ITogan, Jr., and Frank
Hinmers. .ot i e e
(Terminating page, 66)

VoLuME 2, NUMBER 1, MAarcH, 1914

. The Audion—Detector and Amplifier, Lee deForest

Discussion, John Stone Stone, Lee deForest, C. .
Spahr, Charles A. Le Quesne, Jr., Roy A. Weagant,
Alfred N. Goldsmith, Lester Israel, G. II. Clark,
and John L. Hogan, Jr.......ooiiiiiean..

Radio Range Variation, Robert II. Marriotl. ... ......

Discussion, John Stone Slone, John L. Hogan, Jr.,
Lee deForest, Austen Curlis, Julius Weinberger,
A. E. Kennelly, and George H. Clark.............

. The Influence of Alternating Currents on Certain

Melted Metallic Salts, C. T7ssot. o oo veveivn ..
Discussion, John Stone Stone, Robert H. Marriott,
Julius Weinberger, Emil J. Simon, and Lester L.
Israel. ..o e e

. The Goldschmidt System of Radio Telegraphy, Emil

E.Mayer. ... . e
Discussion, Robert H. Marriott, E. F. . Alexander-
son, Lee dcForest, John Stone Stone, Rudolph
Goldschmidt, and Emil Mayer. ... ..............
(Terminating page, 108)

VoLuME 2, NUMBER 2, JUNE, 1914

The LEffect of a Parallel Condenser in the Recetving
Antenna, Louis W. Austin. .. ... ... ... ...
Discussion, John Stone Stone and John L. Hogan,

Alexanderson. . ... ... e
Discussion, Robert H. Marriolt, H. E. Hallborg,
Ralph . Langley, E. F. W. Alexanderson, H. S.
Osborne, Alfred N. Goldsmith, J. L. Hogan, Jr.,
Guy Hill,and Lester Israel. ... .................
Specifications for Steamship Radio
Robert II. Marrioll . . . ... .coieuin i innans
Discussion, Guy Hill, John Stone Stone, Robert H.
Marriott, A.” F. Parkhurst, John L. Hogan, Jr.,
Alfred N. Goldsmith, and Emil J. Simon..........
(Terminating page, 186)

VoLuME 2, NUMBER 3, SEPTEMBER, 1914

The Radio Operator Problem, V. Ford Greaves. .......
Discussion, E. T. Chamberlain, R. B. Woolverton,
David Sarnoff, V. Ford Greaves, and John L.
Hogan, Jr.. oo oo i
The Operating Characteristics of a Three Phase 500
Cycle Quenched Spark Transmitter, Emil J. Sinon
and Lester L. Israel . ... oo
Discussion, John Stone Stone, Guy IHill, and Jolm L.
Hogan, Jr. ..o

. A Method for Determining Logarithmic Decrements,

Louis Colen. ... .ot e

Discussion, John Stone Stone, Frederick A. Kolster,

and Louis Cohen .o . oo .
(Terminating page, 243)

28
43

61

30
37

53
59

63
69

93

131

157
165

178

237



INDEX TO THE

D#crMBER, 1014

The “Hytone”™ Radio Telegraph Transmitter, Meleille
Fastham ... 0 e
Discussion, 750 F. Maver

24 Radio Tratfic, David Sarnoff 00 000 oo

Discussion. Kobert IT. Marriott, V. Ford Greaves,
George S, Duatis, John L. Hovan, Jr., Emil J.

Simon, David Sarnoff, and Alfred N, Goldsniith. .
25. The Resistance of the Spark and its Effect on the

Vorvse 2, NUMBER 4,

(9]
v

Oscillations of Electrical Oscillators, John Stone
Storte oo e e ..
Discussion, Lowuts 1. lwstin, Lee deForest, and
Afred N.Goldsmith. ... ... ... . ... ... .......
(Terminating page, 327)
Discussion, FE. dmelloti and  John Stone Stone
(August, 1931, pp. 1492 149N
VoLUME 3, NUMBER 1, Marcrr, 1915
26. The Naval Radio Service; Tts Development, Public

Service, and Commercial Work, W I7. . Bullard. .

Discussion, Fdward J. Nally and :Adlfred N. Gold-
SmEth ..o
A Dircet-Reading Decremeter and Wave  Meter,

Frederick A Kolster ... .. ... ... ........
28. Radio Frequency Changers, Alfred 11 Goldsmith. .. .
Discussion, Joln Stone Stone, Guy ITill, IT. . ITall-

borg, Alfred N. Goldsnith, Lester L. Israel, William
Dubilier, JAusten Curtis, Frits Lowenstein, Joln IT.
Morecroft, Robert 1I. Marriott, . I. Kennelly,
Melville Fastham, Sewall (‘ulml, Lmil E. Mayer,
and Herman L. Aflel 00000000
(Terminating page, 92)

VortuyME 3, NUMBER 2, JUNE, 1915
29. Seasonal Variation in the Strength of Radio-Tele-
graphic Signals, Loudis W Awstin. ...
Discussion, Robert II. Marriott and Alfred N. Gold-

ST L

30. Resonance Phenomena in the Low Frequeney Circuit
of Radio Transmitters, HHenry Is. allborg. ... .. ..
Discussion, fred S. Kuln, Julian Barth, Alfred N.
Goldsmith, and Henry E. ITallborg. . ... ......

31. Design and Construction of Guy 911[)1)()“(([ Towers
for Radio Telegraphy, Roy A. Weagant. ... .. ....
Discussion, flenry . Iallbore, Lester L. Israel, Louts
Cohen, George S. Dawis, and Alfred N. Goldsmith

32. Wooden Lattice Masts, Cyril Foblwell oo
Discussion, George S. Davis and Alfred N. Goldsanth

33. Long Range Reception with Combined Crystal Detec-
tor and Audion Amplifier, flaraden Pratt. ... ....
Discussion, Lee deForest, Alfred N. Goldsmith, J. II.

Morecroft, . F. W. Aexanderson, Roy 1. Weagant,
and Lester L. Israel.. ... .. .. ... ... ........
34. The Theory of Heterodyne Receivers, Benjamin Liebo-

WD e e
Discussion, Latds Cohen und Benjamin Liehowits. .
. Radio Communication with Aeroplanes, Robert 1.

jox
wn

{(Terminating page, 206)

VorLuME 3, NUMBER 3, SEPTEMBER, 1915

36. Some Recent Developments in the Audion Reeeiver,
Fdwin IT. Lrmstrong. ... . o0 oo,
Disctussion, Lee deForest, Fdwin 1. Armstrong, and
Robert I, Marriott . ..................

7. Developments of the Heterodyne Reeciver, John L.
Iogan, Jr. ..

)

& The Pure Electron Discharge and Its Application in

Radio Telegraphy and Telephony, Treing Lanemuir

Diw ussion,  fred N Goldsmith, Lee deForest,

ewall Cabot, and Irving Langmuir. ... ..

39. A l)« rivation of the Bjerknes Logarithmic Decrement

Formula, Lowis Cohen ... ... ... .. e
page, 302

ae

(Terminating

VoLUME 3, NUMBER 4, DECEMBER, 1015

M. E. Packman
Alfred
M.

10, The Training of the Radio Operator,

Discussion, filmer E. Bucher, David Sarnoff,

N, Goldsmith, John L. IHogan, Jr., and
Packman....... ... ... . .
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61,

. Radio in Alaska,

[LR.E., 1913-1942

Discussion, M. 2. Packman
145
Sustained Radio Frequency High Voltage Discharges,
ITarris J. Ryan and Roland G. Marx. ... ... ... ..
Discussion, Robert B. Woolverton, Robert 11, Marriott,
ITaraden Pratt, Harris J. Ryan, FEllery 11", Stone,

and Roy I Fhompson. ... ..o 0. 0.0 . ...

(February, 1916, pp.

. The Effectivenes< of the Ground Antenna in Long Dis-

tance Reception, R B, Woeolverton ... ... .
Discussion, Ufred N. Goldsmith, Lester L. [ml('[
Roy Weagunt, and Robert B. Woolverton. .. ..
The Design of the Audio Frequency
Quenched Spark Transmitters, Julius Weinberger . .
The Pupin Theory of Asymmetrical Rotors in Uni-
directional Fields (with special reference to the

theory of the Goldschmidt alternator), Benjamin
Liebotolts. .. oo
Discussion, Louis Cohen, Benjamin Lieborwitz, and
Lester L. Israel .. ... .. .. .. ... . ... .......
(Terminating page, 410)

VoLUME 4, NUMBER 1, FEBRUARY, 1016
. The Use of Multiphase Radio Transmitters, 117lliam
C.Woodland . ... .. e
. Capacitics, Frits Lowenstein . . .....................
Discussion, John L, Ilogan, Jr.. .. . ............ ..

. A Null Method of Measuring Energy Consumption in a

Complex Circuit, Jifred S Kahn. o000 0 oL
The Darien Radio Station of the U. S. Navy (Panama
Canal Zone), R.S. Crenshaw. ...................
The Impedances, Angular Velocities, and Frequencices
of Oscillating Current Circuits, 1. £. Kennelly. . ..
Discussion, J. A. Fleming, Arthur G. Webster, Joseph
G. Coffin, 11. W. Nichols, and A. [, Kennelly. ...
(Terminating page, 95)

VoLUME 4, NUMBER 2, ApPriL, 1916
A Magnetic Amplifier for Radio Telephony, 72 F. 1T
Alexanderson and S, P. Nixdorff................

Discussion, AM. I. Pupin, E. F. W. Alexanderson,
J. Zenneck, Louts Cohen, Alfred N. Goldsniith, and
Lee deForest . . ... . . . i e

. Variations in Nocturnal Transmission, .. [Teyt Taylor

and Albert S. Blatterman. ... ... ... ... . ... ...
Discussion, J. Zenneck, 1. Hoxvt Taylor, W. II. G.
Bullurd, V. Ford Greaves, Roy 1. Weagant, R. II.
Langley, and A, S. Blatterman . ................
The Theory and Design of Radio-Telegraphic Trans-
formers, Fulton Cutting. ... ... . ... ... ... ...
Discussion, J. I, Morecroft and Fulton Cutting. . . .
(Terminating page, 209)

VoLUME 4, NUMBER 3, JUNE, 1916

AL Ginman ..o
Discussion, Charles J. Pannill ... .. ... ...
An Impulse Excitation Transmitter, Lller\' 1", Stone
Discussion, Roy IZ. Thompson. ... ... ... . ...

. Experiments at the U, S, Naval Radio Station, Darien,

Canal Zone, Lowis W Austin. ... ... ... .. ...
Discussion, John L. Iogan, Jr., Leonard F. Fidler,
Ldwin IT. Armsirony, Lee deForest and Louis 117,
Awuston ..o
Correction (August, 1916, Contents Page)
The Mechanism of Radiation and Propagation in Ra-
dio Communication, Fritz Lowenstein

Discussion, J. Zenneck and Louis 1. Austin. .. ...
Amplitude Relations in Coupled  Circuits, 2. Leon
Chaffee. ...«

I)l\(‘UQ\l()Il 11, (, Cordes. .. ... oo

. Sustained Wave Receiving Data, Leonard F. Fidler. .

(Terminating page, 306)

VoLuME 4, NUMBER 4, AuvcusT, 1916

Recent Standard Radio Scts, Iarry Shoemaker. ... ..
Discussion, J. Zenneck, Louis R. Nrwmm, Ralph Il
Langley, and [arry Shoemaker. ... ... ...
Some Small Direet Current Sets, Bowden Washington
Di~cussion, Johu L. Hovan, Jr., Lee deForest, and
Benjamin Liehowitz ... .. ... ...

On Telephonic Measurements in a Radio Receiver,
J. Zenneck. ..o

Circuit «)f
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385
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101

121
131

140
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201



CHRONOLOGICAL INDEX S

62. Arc Oscillations in Coupled Circuits, [Tidelsugn Yagi. .. 371
Discussion, Jonathun Zenneck and Cyrd FOFLecll. ... 389 Voru M 3, NUNMBER 4, AUGUST, 1917

(Terminating page, 390) . o )
! S0, The Measurement of Radiotelegraphic Signals with the

O~ciflating Nudion, Lowuis 117 .Iusx‘frf ......... [' R d 239
7 P Vi . s Disctisston, fudicin [L Lrostrong, Carl R, Englund, ~
Vortume 2 NUMBER §, OCTOBF‘R' 1916 and J. .\_/'mmdmn: ............ ,...) 247

63. Physical A-pects of Radio Teleeraphy, John L. [Tog Note, Lowis W Lustin (October, 1917, pp. 327-330 o

’ 1},1( .1‘1 \ ‘I?(.(_l_ _(T ) .\‘l_(_“.]. ( ‘(. .[ _l_P. ].'\_ ) _1_) [” .... ”_"_”_”.' 397 §1. Onthe Poulsen Areand its Theory, P.O. Pedersen. .. .. 255

61. Arlington Radio Station and Its Activities in the Gen- I)I;‘C“*“’”. Valdenar Ponlven and Leonard F. Ful- 317
eral Scheme of Naval Radio Communication, Hl- Sifoa o (l i e e 3'1'9') """"""" &
Lam I G Bullard . ..o o 421 HETTIICUESH LTS
I)liwu«ir:n (';“,,;,,S] Pannill 117 Supplenmientary Note, £P. 0. Pedersen (June, 1919,

scussion, Ch . g a0s a0 080800 Banaa s Rl

65. Notes on Radiation from Horizontal Antennas, Charles pp. 203-298)

Ao Culver. o 119 R 5
66. A Few Experiments with Ground Antennas, Leanard Vorvsme 5, NUMBER S, OCTOBER, 1917
67 'l‘h]e(. lI!,;(H((tr .().f‘t.h‘o‘ QIhrL()n .t‘h.o. (.).\('~i.11'/{('i(.)1.|;‘,,.f',;,.l .I:‘I‘o.(‘.- 133 82 'l'hc.lill’cc[‘ of Commercial Conditions on Spark Trans-
: tric‘ Cireuit Jn/;n ‘WO)I(‘ Stone ‘ ' . 163 tnitter Construction, Julian Barth . ........... Lo 331
Discussion ’J 71,”";”}\‘ 1}(71/)//1.}[.”[‘;1.)1‘ Jov. and Joln Discussion, George .S. Duvis and J. B. Flenschneider, 348
Stone Stone .. ’ ’ a0t ‘ 183 83. An Nutomatic Transmitter for Distress Signals, Ches-
(Terminating page, 190) , !e.r Modgnero oo PRV PETRRRII 80000900000 353
. S+ Harmonie Method of Calibrating a Wave Meter,
[, Leon Chafive
. Discussion. Julins Weinberger. .o 0000 0. 361
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