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PROCEEDINGS

Preparation of Paper

Form—Manuseripts may be submitted by member and non-member contributors from any eountry.
To be acceptable for publication manuscripts should be in English, in final form for pulication,
and accompanied by 8 summary of from 100 to 300 words. Papers should be typed double space
with consecutive numbering of pages. TFootnote references should be consecufively numbered
and should appear at the foot of their respective pages. Each reference should ¢ontain nuthors’
name, title of article, name of journal, volume, page, month, and year. Generally, the sequence
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scope, object, and conclusions of previous investigations in the same field are covered; main body
describing the apparatus, experiments, theoretical work, and results used in reaching the con-
clusions and their relation to present theory and practice; bibliography. The above pertains to
the usual type of paper. To whatever type a contribution msy belong, a close conformity to
the spirit of these suggestions is recommended.

Ilustrations—Use only jet black ink on white paper or tracing cloth. Cross-section paper used for
graphs should not have more than four lines per inch. If finer ruled paper is used, the major divi-
sion lines should be drawn in with black ink, omitting the finer divisions. In the latter case, only
blue-lined paper can be accepted. Photographs must be very distinet, and must be printed on
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3/1cin. high for an 8 x 10 in. figure. Legends for figures should be tabulated on a separate sheet
not lettered on the illustrations.

Mathematics—Fractions should be indicated by a slanting line. Use standard symbols. Decimals not
preceded by whole numbers should ba preceded by zero, as 0.016. Equations may be written
in ink with subscript numbers, radiecals, eto., in the desired proportion.

Abbreviations—Write a.0. and d.c., (a-c and d-o as adjectives), ko, uf, uuf, e.m.f., mh, ph, henries,
abscissas, antennas. Refer to figures as Fig. 1, Figs. 3 and 4, and to equations as (5). Number
equations on the right in parentheses.

Summary—The summary should contain a statement of major conclusions reached, since summaries
in many cases constitute the only source of information used in compiling scientific reference
indexes. Abstracts printed in other journals, especially foreign, in most cases consist of summaries
from published papers. The summary should explain as adequately as possible the major con-
clusions to & non-specialist in the subject. The summary should contain from 100 to 3G0 words,
depending on the length of the paper.

Publication of Paper

Disposition—All manuscripts should be addressed to the Institute of Radio Engineers, 33 West 39th
Street, New York City. They will be examined by the Committee on Meetings and Papers and
by the Editor. Authors are advised as promptly as possible of the action taken, usually within
one month.

Proofs—Galley proof is sent to the author. Only necessary corrections.in typography should be made.
No new material is to be added. Corrected proofs should be returned promptly to the Institute of
Radio Engineers, 33 West 39th Street, New York City.

Reprints—With the galley proof a reprint order form is sent to the author. Orders for reprints must
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APPLICATIONS FOR MEMBERSHIP

Applicat ons for transfer or elect on to the various grades of membership
have been received from the persons listed below, and have been approved by
the Committee on Admissions. Members objecting to transfer or election of any
of these applicants should communicate with the Secretary on or before March
31, 1930. These applicants will be considered by the Board of Direction at its
April 2nd meeting.
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Burbank, 126 N. Sparks St........ . ................... Shaw, Theodore S.
Los Angeles, 2219 Merton Aves Eagle Rock....... .. .. Church, Stanley M.
Los Angeles, 547 S. Western Ave.. .. ... ... = . Hassen, Gunnar B.
North Palo Alto, 501 Laurel Ave...................... Byrne, Paul F.
Qakland, 565 Eldorado Ave........ aiipenPEPicns Jdl- o SR Wilson, Charles MoC.
Richmond, 700-22nd St............. ) iz o e R Trolese, Louis
San Francisco, 328 Customhouse. ...... .. ... A Homsy, John H.
San Francisco, 311 California St............ ... .. .. ... Kaufman, Jack
San Francisco, N. B. C., 111 Sutter St.. ........... ... . Kennedy, David W.
San Francisco, 140 New Montgomery St., Room 1021. ... MacMahon, A. E.
San Pedro, U. S. S. West Virginia, ¢/o Postmaster. ... ... Anderson, W. A,
Connecticut New Haven, 280 Whalley Ave......................... Lenzner, Emil
New Haven, 367 Elm St.......... W e oo O'Congell, J. D.
New Haven, 43 Clifford St.................. .. ... ... Pierce, E. H.
New Haven, 367 Elm St...... ................. ..... .. Willis, J. 8.
Dist. of Columbia Washington, 262-15th St. S. E... ... . . . . 7' Calvert, F. G.
Delaware Bethany Beach........................ s Se B 1 Al e I S Meyers, R. E
Illinois Chicago, 4440 N. Laporte Ave................... R
Chicago, 3303 S. Claremont Ave.. . . L

Chicago, 7034 Merrill Ave......... i -
Chicago, 4236 N. Spaulding Ave................... ...

Indiana Angola, 512 W. South St.............. o B e
South Bend, P. O. Box #868........ ........
Iowa Davenport, 1525 Grand Ave.. . . .. 190 .
Kentucky Hopkinsville, 2121 S. Main St.. ... ... ..
Newport, 216 Main Ave. (Clifton). ..
Louisiana New Orleans, 201 Magazine St.. . . .

New Orleans, 6014 Catina St.. . . . )
Massachusetts Allston, 80 Brighton Ave.. .. ............. R
Cambridge, 18 Ware St., Harding Apts. (12-A).
Chicopee Falls, Westinghouse Elec. and Mfg. C
Dorchester, 121 Draper St.. .. .................. ... .. Feldman, Sarley M.
Springfield, Westinghouse Elec. and Mfg. Co., Page Blvd. .Weber, C. A. M.
Michigan Alpena, P. O. Box 178 . . . .. L i R Wesser, C. H.
Detroit, 3303 Sturtevant Av Bond, Orville J.

Detroit, 446 S. Eastlawn . E o Jackson, C

Jackson, 226 Orange St B e D .......Schonert, K. E.
Missouri Rock Port........... 4 I e N P A INAL N i Wolf, Ray 0.

St. Louwis, 720 S. 4th St........ .. ............. .. . .. Ferris, Harry J.
New Jersey Audubon, 107 S. Logan Avi ....Darragh, W. C.

Bound Brook, ¢/o WJZ. == .« ......Gullans, John H.

Camden, 1576 Norrig St.. . ........ ... .. e .......Brail, 8. L

Guttenberg, 317 24th St.. o e en e Pramshefex.', T.W.
Jersey City, 61 Gautier Ave..... ... ......... .. .. .. ... Nolte, C. L.
Montciair, 114 Midland Ave.. ... ........ ... ... .. Sandford, R. Y.

West Orange, 23 Oxford Ter.. ... ..................... Vose, George E.
New York Astoria, L. 1., 2373-27th St.. . ... ..... .. ... .......... Heller, Joe

Brooklyn, 24 Bay 7 St................... Rice, A. J.

Brooklyn, 1818-61st St............................... Tucker, M. H,



New York (cont.)

Ohio

Oklahoma

Pennsylvania

South Carolina
Tennessee
Texas

Virginia
Washington

Wisconsin
Wyoming
Australia

South Australia
Canada

Applications for Membership

Brooklyn, 1452-55th St.. . ........ TR ATY A B e i) o B el Zeiger, Louis B.
Buffalo, 241 8. Elmwood Ave............ooiviiinaan. Landis, Oren J.
Buffalo, 41 N. Putnam 8t........... AT R Miller, E. C.
Canandaigua, 66 N. Main St.......................... Goering, R. A.
Elmhurst, L. 1., 183 Forley St.......... .............. Hotchkiss, Earle
Flushing, L. 1., 42-43-147th St.. . ........... ... ....... Davis, Clinton S.
Hamilton, 67 Main St................ ... . .co.ououe. Janes, R. B.
Jamaica, L. I., 150-05-88th Ave.. . .. ....Bernhardt, E.E.

Mount Vernon, 220 Westchester A:
New York City, 147 W.23rd St.. .. ..........

New York City, ¢/o Postmaster, USS Eagle 58 ..Dodge. F. R.

New York City, 179 Greenwich St.. . ...... ... ........ Egert, Samuel S.
New York City, 280 Broadway............... d bucrd il - - Florez, H. A.
New York City, 233 W, 20th St.. . .................... Fung, J. H.
New York City, 58 E. 93rd St................. ........ Keene, K. W

New York City, 77 Irving Pl.. ... ..o Maddocks, James H.
New York City, 711 5th Ave., ¢/o National Broadcasting

CON ey T e s Lo 18 W 5 LB e ol NN NI Martin, W. G., Jr.
New York City, 195 Broadway, ¢/o A. T. and T. Co.. ... Mattin, W. H

New York City, 817 E. 175th St.. ... ..........oouvnnn Morozoff, Harry
INew! Yiork @ity: 463 WWestIS iR i tt sab FElnimiae « » s 0 da Qlander, L. W,
New York City, 1060 Fox St., Bronx. ... T Samuels, G. J.
New York City, 601 W. 162nd St...................... Schlesinger, B. 8.
New York City, 250 W. 57th St., c¢/o Electrical Research

Broducts, INC.uay prrtds imyatap s hh sl - tocmsBay . meis Sterling, M. F.
New York City, 23 Lexington Ave., George Washington .

Hotel. ..o e Taber, Ira DeWitt
New York City, c/o Postmaster..:.................... Tellman, Herbert A,
New York City, 326 Broadway, ¢/o R. C. A............Williams, H. F.
New Rochelle, 19 Park View Ave............. ........ Matthews, B. W.
Richmond Hill, L. I., 108-15-103rd Ave...... L Saphir, Frank
Schenectady, 208 Union St................... MM Tucker, W. E.
Scotia, 202 Ballston Ave.................. o et 4 Smith, H. M.
Bluffton, 155 Thurmey St..............cooieeoiions Steiner, Harold R.
Cincinnati, 3452 Colerain Ave......................... Best, Paul J
Cincinnati, Box #20, Station I............... ... ..... Hoffman, Ralph
Cincinnati, 2415 Auburn Ave... ... S S R Tumleson, J. F.
Cincinnati, 3626 Michigan Ave.. ... ................... Uchtman, Wi J.
Cleveland, 3562 E. 1518t St.............o0ovrrrenans Broz, B. G.
Cleveland, Radio Station WHK, Engineers’ National Bank

B I e . T Tt Dl A T o s T el - Drysdale, N. M.
Cleveland, 11126 Glenboro Dr.... .. .........c ovoouu- Durcanshy, Mike
Dayton, General Motors Radio Corp., Miami Chapel Rd.. . Newill, E. B.
Lakewood, 2097 Lincoln Ave...............cooeiiaeenn Kope, Carl A.
OIS Ville N BOXIAT0 D et e i, T At sl a2 o0t & Noreen, Carl O.
Norman, 729 ASp AVe............oooouieine s Tomme, M. B.
Oklahoma City, 3032 North Place.. .......... ........ Booth, W. J.
Oklahoma City, 1623 W. 6th St.......... ... ........Farris, Glen
Oklahoma City, 1414 N. Penn......... B el d ke i L Mooney, J. B.
Flemington, Box 194................. RE e b 1 o e Kunkle, C. F.
Harrisburg, 23 S. Front St.................. S 0 Maurer, E. E.
Kutztown, 183 Main St.... ... s Sharadin, F. A.
Lansdowne, 17 N. Lansdowne Ave.......... B —— Simons, Russell
Nanticoke, 44 Coal St.. _.......... ......... ........ Hutchko, Francis J.
Norristown, 624 Chain St.....................c....... Davis, G. C.
Philadelphia, 35 S. 3rd St.,,¢/o R. C. A................. Downey, C. E.
Philadelphia, 615 E. Woodlawn Ave., Germantown . ... .. Hutcheson, C. J., Jr
Columbia, Box #72, University of South Carolina. ....... Karick, Bert F.
NG Tle; 118 N Bod BB vy fhkhiah ol s Simimd T - Mason, A. E.
Abilene, 258 Pine St.............. ... i Manciell, M. C.
Beaumont, ¢/o Sun Oil Co., Box #790... ... ...... ...Bush, C. R.
Dallas, Baker Studios, Radio Station WFAA.... .... ...Ellis, W. C.
Dallas, 2022 Commerce. . .. ................. ... ...Parkinson, Lee D.
Richmond, 4609 Devonshire Rd.. . ............... ....Steere, J. A
Pullman, Box #331, College Statiorr............ .......Hatfield, L. N.
Pullman, 683 College Station. .. ...................... Kuntze, E. L
Seattle, Calhoun Hotel.......... AE: v A e Elan Dailey, A
Seattle, 6544 Holly Ter............ 0 O by ...Foster, C. H.
Seattle, 1723 Naomi P ......... acul) .. ..... ...Mullaney, H. F.
ngla Walla, 601 Washington St.. ... ... ... Iy A Elam, D. W.
N1 A0 et O B G Rtms Sk B0 e Tl B b ki oI T B v De Soto, C. B.
Milwaukee, 220 Meinecke Ave.. . ....................-. Kruse, b
New Glarus, Box #373. ... .... CMiiii........l...Becker, 8.J.
Cheyenne, ¢/o Boeing Air Transport................... Lawrenz, Wm. L.
Malvern, Victoria, 72 Union St.. .. ......... .........Barthold, G. L.
NS And GRL.CMy REA. .. i ol bd G smednit b o n g Horton, G. H.
Adelaide, 33 Hewitt Ave., Rose Park.................. Adams, C. H.
Strathalbyn, Dawson Stu. .. ... ..........coocoieionnn Goldfinch, H. R.
Montreal, Que., 168 Beaconsfield. .. ........... ........ Barbour, J. H.
Montreal, Que., 240 Percival Ave A A e P B Carrick, W. E.
Montreal, Que., P. O. Box #1435. . . .......ocovuiieiinn Lord, Wm.
Montreal, Que., Room 601, Keefer Bldg.. . . ............ Wallace, 0. C. R.
Sioux Lookout, Ont., Dept. Lands and Forests. ......... Watson, J. E.
Sudbury, Ont., 98 Cedar St.. ... .. Kniffen, L. D.

Ellinthorpe, J. W.

Winnipeg, Man., 520 Jubilee Ave
IX




Canada (cont.)

Colombia
England

Holland
Japan

Philippines
Sweden

California

Massachusetts
w York

Texas_
Hawaii

Applications for Membership

Winnipeg, Man., 128 Lanark St,

Yamachiche, Que Canadian Mareoni Co

Winnipeg, Man., 502 Shertburn St...............

Bogota, ¢/o Cia. Radio Universal, National City Bank.

Bedford, Shortstown, 7 Central Ave
Blrmmgham, 502 Slade Rd., Erdington. .
Bournemouth, The Huon, Branksome Hill Rd..
Bradford, Yorkshire, Commereial Bank Bldg. .
London, w 12,91 Mellitus St., Shepherds Bush .
Stoke-ou—Trent 417 London Rd West End. . .
Amsterdam, Tilanusstraat 66. .
Shimizumura, near Kumamoto C
Ibarakiken, Hiraiso Musen. ... ... ..

Osaki, near Tokyo, Teishinsho-Denki-Shikenjo
Ibaraklken Isohamamusen

Gillingham, A.
Vale, Ronald
..Bird, C. H. R
..Siecmens, R. H.
Disley, Arthur
Finchley, F.
Chapman, J. P. J.

.Langstaff, H

Ogden, S.
Humphreys, W. F.
Nouman, H. J. J.

uhosozo. Tsun. Uichiro

so, .
Tal'(aya. Michihiro
.Tanimura, I.

Osaklmachl. near Tokyo, Ministry of Communica ons.

Electro-techmcal Laboratory
Cebu,Opon............ccoovnn..
Stockholm, Alsten.........

For Election to the Junior grade

Los Angeles, 1042 Stone St
Whittier, 614 N. Bright. .
Melrose, 28 Rowe St.. .................
New York City, 155 West 82nd St..
New York City, 155 West 82nd St
Port Jervis, 12 Neversink Ave
Rochester, 81 Eiffel Place.

San Antonio, 402 E. Locust. 4
Honolulu, P. 0. Box 2390, c/o J.T. \lnclntyre.

o et > D < G e

.Jimbo, S.
. Minoza, Maximiano
Rolf, Bruno

Qurieff, Paul

. .FEagle, Roy D.
Flanders, W. Hubert, Jr.
.. Sandifer, Norwood .

.. Stauffer, Robert Writner
.. Rutan, Paul D

Norris, Edward

.Hyman, Kenneth R.

Murai, Fred H
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Lizur. Cor. A. G. LEE
Vice-President of the Institute, 1930

Lieutenant Colonel A. G. Lee entered the British Post Office Engineering
Service in 1903, his first work being in connection with the introduction of Pupin
coils into cables. Following this he spent some time on the design and testing of
submarine and other cables. Subsequently he spent four years on District tele-
phone and telegraph work, and then returned to the Headquarters in London
where he gained further experience in different phases of telephony and teleg-
raphy.

During the World War he volunteered for service, receiving a commission
in December, 1914, in the Royal Engineers (Signal Service). During the major
portion of the war he was in command of a telegraph construction company and
later was Officer-in-Charge, General Headquarters Signal Area, and at the same
time second in command of L. Signal Battalion. For his services he received the
Military Cross and was mentioned in dispatches. At the conclusion of the war
he held the rank of Major. He is now Lieutenant Colonel, Royal Corps of Signals
(Supplementary Reserve).

I 1920 Colonel Lee became associated with radio work. He soon became
Staff Engineer in charge of the radio section of the British Post Office. He is now
Assistant Engineer-in-Chief of the British Post Office. During his period: of
service in the radio section he has been associated with the development of a
coupled circuit are, the high-power station at Rugby, and the transatlantic
telephone and short-wave telephone service.

Colonel Lee is & member of the Institution of Electrical Engineers and served
as Chairman of the Wireless Section of that Institution in 1927-1928. He is a
member of the Committee on Admissions of the Institute of Radio Engineers,
and was elected a Fellow in the Institute in 1929. He is a member of the Radio
Research Board and is Chairman of the “Atmospherics’” Committeeof that Board.



INSTITUTE NEWS AND RADIO NOTES i

Notice to Unpaid Members

The January, February, and this March issue of the PrRocEEDINGS
were sent to all members of the Institute whether or not they had paid
their 1930 dues.

As ordered by the Board of Direction, the unpaid members will
be taken off the ProceEDINGs mailing list effective with the April issue.

Considerable delay in receiving future issues will be saved mem-
bers if they will fill in the form attached to the cover of this issue
and remit to the Secretary.

February Meeting of Board of Direction

At the meeting of the Board of Direction of the Institute held in
the Institute office at 3 p.mM. on February 5, 1930, the following
were present: Lee de Forest, president; Melville Eastham, treasurer;
Alfred N. Goldsmith, editor; Arthur Batcheller, J. H. Dellinger, R. A.
Heising, J. V. L. Hogan, L. M. Hull, C. M. Jansky, Jr., R. H. Manson,
R. H. Marriott, Arthur F. Van Dyke, John M. Clayton, secretary;
and Harold P. Westman, secretary-elect.

The following were transferred or elected to higher grades of
membership in the Institute. Transferred to the Member grade:
Norman Snyder, B. V. K. French, Harold P. Westman, and Henry
Shore. Elected to the Member grade: Andre G. Clavier, T. F. Alker,
and J. E. Jenkins.

One hundred and fifty-three Associate members and twenty-three
Junior members were elected.

Harold P. Westman was elected secretary of the Institute to
succeed John M. Clayton, resigned.

Mr. Westman has been associated with the Institute for the past
nine months as assistant secretary in charge of the Institute’s several
standardization projects. Prior to this he was technical editor of
QST of the American Radio Relay League for one and one-half years.

Associate Application Form

For the benefit of members who desire to have available each
month an application form for Associate membership, there is printed

365
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in the PROCEEDINGS a condensed Associate form. In this issue this
application will be found on page XXXIII of the advertising section.

Application forms for the Member of Fellow grades may be ob-
tained upon application to the Institute office.

The Committee on Membership asks that members of the Institute
bring the aims and activities of the Institute to the attention of
desirable and eligible non-members. The condensed form in the
advertising section of the ProceEDINGS each month may be helpful.

Radio Signal Transmissions of Standard Frequency
MarcH To JUNE, 1930

The following is a schedule of radio signals of standard frequencies
for use by the public in calibrating frequency standards and trans-
mitting and receiving apparatus as transmitted from station WWV
of the Bureau of Standards, Washington, D. C.

Further information regarding these schedules and how to utilize
the transmissions can be found on pages 10 ard 11 of the January,
1930, issue of the ProcEEDINGS and in the Bureau of Standards Letter
Circular No. 171 which may be obtained by applying to the Bureau
of Standards, Washington, D. C.

Eastern Standard

Time Mar. 20 Apr. 21 May 20 June 20
10:00 p.M. 550 1600 4000 550
10:12 600 1800 4400 600
10:24 700 2000 4300 700
10:36 800 2400 5200 800
10:48 1000 2800 5800 1000
11:00 1200 3200 6400 1200
11:12 1400 3600 7000 1400
11:24 1500 4000 7600 1500

Committee Work
TecHNICAL COMMITTEE oN Vacuum TuBEs, A.S.A.

At a meeting of the Technical Committee on Vacuum Tubes of
the American Standards Association, held at 2 p.M. on January 16,
1930, in the office of the Institute, the following were present: J. C.
Warner, chairman; D. C. Ulrey, C. W. Hansell, F. A. Engle, R. E. A.
Putnam, M. J. Kelly, R. M. Wise, A. B. DuMont, P. T. Weeks, Gor-
don Thompson, and Harold P. Westman, secretary.

TrEcHNICAL CoMMITTEE ON RaD1o RECEIVERS, A.S.A.

A meeting of the Technical Committee on Receivers of the Amer-
ican Standards Association was held on January 22nd at 10 a.M. in
the Institute office, 33 West 39th Street. Those present were E. T.
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Dickey, chairman; J. F. Fulmer (representing H. B. Smith), W. A.
MacDonald, T. McL. Davis, V. M. Graham, W. W. Grimditch,
W. H. Murphy, F. M. Ryan, and Harold P. Westman, secretacy.

New York PrograM COMMITTEE

The New York Program Committee of the Institute, charged with
the responsibility of arranging all of the programs of the New York
meetings, met on January 23, 1930, at 9:30 a.m. All of the members
of the committee were present: R. H. Ranger, chairman; H. C.
Gawler, Austin Bailey, E. R. Shute, and F. M. Ryan. W. E. Holland,
director of the engineering division of the Radio Manufacturers’
Association, was present as a guest.

Tentative plans for all New York programs through September
have been made by the committee.

COMMITTEE ON ADMISSIONS

A meeting of the Committee on Admissions was held at 6 p.m.
on February 4, 1930, in the Western Universities Club, 11 West 53rd
Street, New York City. The following members were present: R. A.
Heising, chairman; Arthur Batcheller, C. N. Anderson, C. M. Jansky,
Jr., J. 8. Smith, A. F. Van Dyck, and R. H. Marriott.

The committee considered twenty-two applications for transfer
or election to higher grades of membership in the Institute.

TecaNicAL COMMITTEE oN Rapio REcEIvERs, L. R. E.
STANDARDIZATION COMMITTEE

A meeting of the Technical Committee on Radio Receivers of the
Standardization Committee of the Institute was held on February
6th at 10 a.M. Those present were E. T. Dickey, chairman; Wilson
Aull, C. E. Brigham, C. M. Burrill, G. C. Crom, Jr., Harry Diamond,
Maleolm Ferris, K. W. Jarvis, W. A. MacDonald, E. J. T. Moore
(representing Mr. Graham), and Harold P. Westman, secretary.

TrcuNicAL CoMMITTEE oN Rapro TransmiTTeRs, I. R. E.
STANDARDIZATION COMMITTEE

A meeting of the Techniecal Committee on Radio Transmitters of
the Institute’s Committee on Standardization was held at 3 ».mM,,
February 6th, in the Institute office. Members present were W. Wil-
son, acting chairman; P. A. Greene, T. A. M. Craven, R. M. Wil-
motte, H. E. Hallborg, J. K. Clapp, Raymond Guy, R. H. Marriott,
E. L. Nelson, D. G. Little, A. H. Morse, F. G. Kear, and Harold
P. Westman, secretary.



368 Institute News and Radio Notes

Institute Meetings

CINCINNATI SECTION

On January 23, 1930, the Cincinnati Section met in the Chamber
- of Commerce Building, Cincinnati, Ohio. R. H. Langley, chairman of
the section, presided.

Three papers were presented as follows:

“Remote Control of Radio Receivers,” by R. H. Langley.

“Notes on the Design of Audio-Frequency Transformers,” by R.
M. Blair.

“Description of Radio-Frequency Transmission Line for Radio
Receiver Testing,” by Dorman D. Israel.

These papers were discussed by Messrs. Glover, Kilgour, Austin,
Felix, and Langley.

Forty-two members of the section and guests attended the meeting.

CLEVELAND SECTION

On January 31st the Cleveland Section met in the Case School of
Applied Science, Cleveland. D. Schregardus, chairman of the section,
presided.

J. A. Victoreen, chief engineer of the Victoreen Radio Company,
presented a paper, “Engineering Difficulties of Design and Manu-
facture of Superheterodynes.” The paper included a discussion of
the following considerations:

Advantages of superheterodyne receiver over tuned radio fre-
quency, comparison of loop and antenna as input systems, types of
coupling for antenna reception, reasons for using one stage of tuned
radio-frequency amplification before the first detector, first detector
or modulator, advantage of large oscillator component in signal
passed through the amplifier condenser construction, use of induc-
tance as part of voltage divider before the two voltage regulator tubes.

Eighty-two members of the section and guests attended this
meeting.

Los ANGELES SECTION

A meeting of the Los Angeles Section of the Institute was held on
January 20, 1930, in the Engineers’ Club, 833 S. Spring Street, Los
Angeles. Chairman T. C. Bowles presided.

Two papers were presented. The first by T. E. Nikirk, of Western
Air Express, Inec., was entitled “Radio Communication as Applied
to Aireraft”.

The second paper, by T. F. McDonough, was “Ultra Short Waves”.

Seventy-one members of the section attended this meeting.
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NEw ORLEANS SECTION

A meeting of the New Orleans Section of the Institute was held
on January 22, 1930, in the Louisiana Engineering Society, New Or-
leans. Pendleton E. Lehde, chairman of the section, presided.

W. J. Holey of the Department of Commerce of Detroit, Michi-
gan, presented a paper “Radio Checking Equipment”.

Thirty members of the section and guests attended the meeting.

New YOrRK MEETING

The regular monthly New York meeting of the Institute was held
on Wednesday, February 5, 1930, in the Engineering Societies Building,
33 West 39th Street. Lee de Forest, president of the Institute, pre-
sided.

Captain S. C. Hooper, U. 8. Navy, one of the U. S. delegates to
the meeting of the International Technical Consulting Committee
at The Hague in 1929, presented a paper, “The Hague Conference.”
This paper is summarized as follows:

“The Hague Conference having its origin in the International Radio-
telegraph Convention, Washington, 1927, this paper quotes extracts from
certain articles of the Convention, with its annexed regulations, as a basis
for discussion. The initiative taken by the United States Government
through the Federal Radio Commission in the matter of radio-frequency
channels is briefly mentioned. Then follows the narrative of the work of
preparing the United States proposals which were based upon agenda
supplied by the Netherlands Government. A list of United States dele-
gates and technical advisers is included, thus completing the ground work
preceding the activities at The Hague.

“No time appears to have been lost in effecting a very efficient organi-
zation for the first International Technical Consulting Committee on
Radio Communications, wherein the delegates and advisers from the
numerous nations represented were divided into four main committees.
The United States proposals were adopted as a basis for discussions. There
follows a summary of the principal agreements adopted at the last plenary
session, including standards for measurement, spacing of channels,
tolerances, and kindred subjects. Then there follow questions held over for
future discussion.”

This paper will be published in a forthcoming issue of the Pro-
CEEDINGS.
One hundred and seventy-five members of the Institute attended
this meeting.
PHILADELPHIA SECTION
The Philadelphia Section met on February 5, 1930, in the audi-

torium of the Franklin Institute, Philadelphia. J. C. Van Horn,
chairman of the section, presided.
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R. H. Ranger, research engineer of the R. C. A. Communications,
Inc., presented a paper, “Recent Developments in Facsimile Trans-
mission.” _

After outlining briefly the various methods and types of apparatus
experimented with, in the earlier stages of its development, Mr.
Ranger described in detail the principles of operation of the most
recently developed form of R. C. A. facsimile transmitter and re-
ceiver. This latest type of machine was on exhibition and was in oper-
ation throughout the evening. Many interesting details were made
clearer by means of special slides. Of particular interest was the
ingenious push-pull modulated oscillator devised for translating the
various shades of color, as received by the photo-electric cell, into
dots suitable for transmission; the spacing of these “dots” or impulses
varying directly with the degree of light or shade under observation
at any instant.

The time required for actual transmission was said to vary from
fifteen to forty-five minutes. Throughout this period, the picture can
be instantly observed while it builds up line by line, so that possible
errors may be corrected. Facsimile transmitters are at present in
daily operation in London, San Franecisco, and New York. It was
shown that photographs, as well as drawings and printed matter, may
be transmitted by this method.

Seventy members of the section attended this meeting.

PirTsBURGH SECTION

A meeting of the Pittsburgh Section was held on January 28th
in the physics lecture room of Science Hall, Carnegie Institution of
Technology. T. D. Cunningham, acting chairman of the section,
presided.

R. C. Hitchcock, of Westinghouse Electric and Manufacturing Co.,
presented a paper, “Electrical Synthetic Music.”

The paper was discussed by Messrs. Nathanson, Jones, Allen,
Williamson, Cameron, and others.

One hundred and eighty members of the section and guests at-
tended this meeting.

SaN FFrancisco SecTiON

The San Francisco Section held a meeting on January 22, 1930,
in the Engineers’ Club of San Francisco, 206 Sansome Street. Donald
K. Lippinecott, chairman of the section, presided.

Frank R. Norton presented a paper, “Engineering Factors in
the Design and Operation of Sound Picture Systems”. The paper
described the technical details of taking and recording sound pictures.
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Three methods of recording the sound, the record or disk method, and
two forms of film sound tracks were deseribed. The speed control cir-
cuit of the drive motor on the projector was illustrated by a lantern
slide and described in detail. Other lantern slides were used to illus-
trate parts of the projectors and amplifiers. Following the presenta-
tion of the paper a general discussion took place.

Thirty members of the section were present at the meeting.

SEATTLE SECTION

The meeting of the Seattle Section was held on January 29, 1930,
in the Telephone Building, Seattle. Austin V. Eastman, chairman of
the section, presided.

Engineers of the Pacific Telephone and Telegraph Company were
hosts at an open house and inspection tour of the Telephone Building
of the Pacific Telephone and Telegraph Company. The inspection
trip included eleven features of the telephone plant.

Special emphasis in the inspections was put on the technieal fea-
tures of the control of broadeast programs, dial telephone connec-
tions, and toll test rooms.

One hundred and sixty-nine members and friends participated in
this interesting meeting.

WASHINGTON SECTION

A meeting of the Washington Section was held on January 9th
in the Continental Hotel, North Capitol Street, Washington, D. C.
Thomas McL. Davis, vice-chairman of the section, presided.

H. J. Walls, airways radio engineer, and Donald T. Stevens, assis-
tant radio engineer of the Bureau of Lighthouses, presented a paper on
“The Radio Facilities of the Civil Airways.” The paper is summarized
as follows:

“The importance of guiding aircraft in fog by means of the radio
beacon was discussed. The difficulties of aireraft in locating a landing
field in fog were described, and the assistance which the aural method of
reception gives to the aircraft pilot was explained with the aid of lantern
slides. The several directional transmitters installed along the line of
flight across the country and the methods of transmitting energy on signal
channels of different frequencies were described. The receiving circuits by
which a pilot may distinguish the right or left of the course were described.
At intervals along the airways, marker beacons are employed to inform the
pilot with respect to his geographical location over different airports.

“The Teletype- system of automatically transmitting certain infor-
mation along the airways and transmitting such information periodically
on the navigation channels was explained. The extensive operations now
under development by the Airways Division of the Department of Com
merce are doing a great desl for the advancement of aviation and are in
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creasing the safety of flight. It was pointed out that the success in the
Hawaiian flight depended largely upon the radio beacon. It is claimed
that many of the recent disasters may have been avoided if planes had
been equipped with receivers enabling the pilot to fly a predetermined
course on the radio beacon. Every effort is being made to speed up the
installation of radio beacons throughout the country for the promotion of
aviation.”

Fifty-three members of the Washington Section attended this meeting.
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STANDARDIZATION IN THE RADIO VACUUM-TUBE FIELD*

By
W. C. Wuire

(Research Laboratory, General Electric Co., Schenectady, N. Y.)

Summary—In vacuum-tube engincering the base dimensions, the filament
voltage, plate voliage, and grid-bias voltage are the features that require standardization
to the greatest degree. The history and present status of standardization of these
features are given. Only tube types commonly used for broadcast reception and
transmisston are included.

VACUUM tube is a renewable item. Therefore, there are very

real reasons, from the viewpoints of both the manufacturer and

the user, why the number of types should be kept at a minimum
and care taken to see that certain electrical and mechanical features
are maintained uniform so as to insure proper interchangeability.
These requirements, of course, lead to standardization of certain
essential electrical and mechanical features.

As in the case of many other electrical and mechanical devices, the
number of applications for vacuum tubes was at first'very limited and
the ways in which tubes were used not highly specialized nor very
complicated. Thercfore, only a few types of tubes were needed.

Later, as new requirements and refinements appeared, the number
of types of tubes greatly increased.

As in the case of certain other electrical devices, such as lamps and
motors, it is very probable that sometime in the future there will be a
strong reaction and a return to fewer highly standardized types. How-
ever, this desirable state of affairs is only possible after the field of
application has been thoroughly explored and the really necessary or
competitive receiver and transmitter design features reduced to a
minimum.

The history of electrical devices records examples of many schemes
that have been tried and either found impracticable or unable to
survive for competitive reasons.

In this country vacuum-tube standardization got its real start with
the entrance of the United States into the World War. It was ohvious
then that the quantity requirements for large production, and inter-
changeability of parts, were factors practically requiring that certain
features be standardized.

* Dewey decimal classification: R330.4. Presented before Eastern Great

{lga,kes District Convention of the Institute at Rochester, N. Y., November 19,
29.
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White: Standardization in Radio Vacuum-Tube Ficld

At the present time there are several agencies for standardization
that include vacuum tubes in the scope of their activities. The most
important of these are as follows:

1.

International Advisory Committee on Radio Communication of
the International Electro-Technical Commission.

So far the only feature of vacuum tubes that has been standard-
ized by this body is essential base dimensions, and this applies
only to the small size tubes commonly employed in radio broad-
cast receivers.

. American Standards Association.

This is the national standardizing group and was formerly
termed the American Engineering Standards Committee. This
national body considers for standardization any items that have
been standardized by engineering societies and trade or manu-
facturing associations and that time and usage have shown to be
desirable. Its work relative to tubes is carried on through a
Sectional Committee on Radio.

. Institute of Radio Engineers.

This is the most active group in initiating tube standards. To
date, their field of activity has been along the lines of definitions
and methods of testing apparatus together with nomenclature
and symbols.

. The National Electrical Manufacturers’ Association. Radio

Manufacturers’ Association.

These groups have also originated standardization work relative
to tubes, their field of endeavor being more along empirical lines
so that uniform essential dimensions, terms, and marking will
be used by the various manufacturers.

. United States Government.

The Bureau of Standards, Bureau of Engineering in the Navy
and the Signal Corps of the Army, have established a number of
points of standardization largely by means of government
specifications for purchase of vacuum tubes.

The Manufacturers of Vacuum Tubes.

The manufacturing interests associated with the Radio Corpora-
tion of America and the American Telephone and Telegraph
Company have been important factors in establishing certain
characteristics or dimensions that later became standard prac-
tice.
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The international and national standardizing bodies above men-
tioned do not, as a general policy, originate standards but consider for
adoption only those sponsored by recognized agencies such as the
Institute of Radio Engineers, National Electrical Manufacturers’
Association, and Radio Manufacturers’ Association.

This paper aims only to cover the subject of tube standardization
from the viewpoint of general classes of tubes well-known to the great
majority of radio engineers. It does not attempt to cover foreign tubes
or those not generally available. Electrical characteristics or constants
of any particular type of tube, such as mutual conductance and
amplification factor, are also not included.

A. BasEes
Receiving Tubes
Standardization of this item is necessary for satisfactory use. In
this country from the very start the idea of a solid base pin and Hexible
socket contacts was adopted in contrast to the European practice of
solid socket contacts and spring pins.

Fig. 1—From left to right: Adaptor, W. E. Co. tube,
G. E. Co. tube, and de Forest tube.

The early de Forest audions were the first to utilize a base of any
sort, and this base consisted of the so-called “candelabra screw base”
as used on lamps. This was, of course, only a two-contact base and
was used for the two-filament connections, the plate and grid connec-
tions being brought out through two wires at the opposite end of the
bulb, sometimes through a protective cap.

About the only other early form of vacuum-tube base that was
employed to any extent in this country was a four-contact type used
by the United States Navy just before the war period (1916-17). This
originated with de Forest audions supp