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Che Iustitute of Radio Engineers

GENERAL INFORMATION

The ProceepINGs of the Institute is published monthly and contains papers and discussions thereon
submitted for publication or for presentation before meetings of the Institute or its Sections.
Payment of the annual dues by a member entitles him to one copy of each number of the Pro-
ceEDINGS issued during the period of his membership.

Subscription rates to the PRocEEDINGS for the current year are received rom non-members at the
rate of $1.00 per copy or $10.00 per year. To foreign countries the rates are $1.10 per copy
or $11.00 per year.

Back issues are available in unbound form for the years 1918, 1920, 1921, 1922, 1923, and 1926 at
$9.00 per volume (six issues) or $1.50 per single issue. Single copies for the year 1928 are available
at $1.00 per issue. For tho years 1913, 1914, 1915, 1916, 1917, 1918, 1924, and 1925 miscellaneous
copies (incomplete unbound volumes) can be purchased for $1.50 each; for 1927 at $1.00 each.
The Secretary of the Institute should be addressed for a list of these.

Discount of twenty-five per cent on all unbound volumes ur copies is allowed to members of the Insti-
tute, libraries, booksellers, nnd subscription agencies.

Bound volumes are available s follows: for the years 1918, 1920, 1921, 1922, 1923, 1925, and 1926
to members of the Institute, libraries, booksellers, and subseription agencies at $8.75 per volume
in blue buckram binding and $10.25 in morocco leather binding; to all others the prices are $11.00
and $12.50, respectively. For the year 1928 the bound volume prices are: to members of the
Institute, libraries, booksellers, and subscription agencies, $9.5) in blue buckram binding and
$11.00 in morocco leather binding; to all others, $12 00 and $13.50, respectively. Foreign postage
on all bound volumes is one dollar, and on single copies is ten cents.

Year Books for 1926, 1927, and 1928, containing general information, the Constitution and By-Laws,
catalog of membership etc., are priced at seventy-five cents per capy per year.

Contributors to the ProceEpINGs are referred to the following page for suggestions as to approved
methods of preparing manuscripts for publication in the ProcEEnINGs.

Advertising rates to the I’roceEpings will be supplied by the Institute’s Advertising Department,
Room 802, 33 West 30th Street, New York, N. Y.

Changes of address to affect a particular issue must bereceived at the [nstitute office not later than the
15th of the month preceding date of issue.. That is, a change in mailing address to be effective
with the October issue of the ProcEEDINGS must be received by not later than September 15th.
Members of the Institute are requested to ndvise the Secretary of any change in their business
connection or title irrespective of change in their mailing address, for the purpose of keeping the
Year Book membership catalog up to date.

The right to reprint limited portions or abstracts of the papers, discussions, or editorial notes in the
ProceeDINGSs is granted on the express condition that specific reference shall be made to the
source of such material. Diagrams and photographs published in the Proceepings may not be
reproduced without making special arrangements with the Institute through the Secretary

It is understood that the statements and opinions given in the PRoceEDINGS are views of the individual
members to whom they are credited, and are not binding on the membership of the Institute as
a whole.

All correspondence shoutd be addressed to the Institute of Radio Engineers, 33 West 39th Street,
New York, N. Y., U.8. A

Entered as second class matter at the Post Office at Menasha, Wisconsin.

Acceptance for mailing at special rate of postage provided for in the Act of February 28, 1925, embodied
in paragraph 4, Section 412, I’. L. and R. Authorized October 26, 1927.

Published monthly by

THE INSTITUTE OF RADIO ENGINEERS, INC.
Publication office, 450-454 Ahnaip Street, Menasha, Wis.
BusinNess, EDITORIAL, AND ADVERTISING OFFICES,

33 West 39th St., New York, N. Y.



SUGGESTIONS FOR CONTRIBUTORS TO THE
PROCEEDINGS

Preparation of Paper

Form—NMauuseripts may be submitted by member and non-member contributors from any country.
To be acceptable for publication manuscripts should be in English, in fina! form for publication,
and accompanied by a summary of from 100 to 300 words. Papers should be typed double space
with consecutive numbering of pages. Footnote references should be consecutively numbered
and should appear at the foot of their respective pages. Each reference should contain author's
name, title of article, name of journal, volume, page, month, and year. Generally, the aequence
of presentation should be as follows: statement of problem; review of the subject in which the
scope, object, and conclusions of previous investigations in the same field are covered; main body
deseribing the apparatus, experiments, theoretical work, and results used in reaching the con-
clusions and their relation to present theory and practice; bitliography. The above pertains to
the usual type of paper. To whatever type a contribution may belong, a close contormity to
the spirit of these suggestions is reconimended.

[lustrations—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 distinct, and must be printed on
glossy white paper. Blueprinted illustrations of any kind cannot be uscd. All lettering should be
3/1gin. high for an 8 x 10 in. figure. Legends for figures should be tabulated on a sepatate 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 be preceded by zero, as 0.016. Equations may be written
in ink with subseript numbers, radicals, etc., in the desired proportion.

Abbreviations—Write a.c. and d.c., ke, uf, puf, emf, mh, ph, henries, abscissas, antennas. Refer to
figures as Fig. 1, Figs. 3 and 4, and to equations as (5. Number equations on tha right in
parentheses.

Suminary—The summary should contain a statement of major conclusions reached. since summaries
in many cnses 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 n non-specialist in the subject. The summary should contain from 100 to 300 words,
depending on the length of the paper.

Publication of Paper

Disposition—All manuscripts should be nddressed 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. Ordera for reprints muat
be forwarded promptly as type is not held after publication.
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C. B. JoLLIFFE
Chairman, 1929 Convention Committee

All of the activities of the Instit:
through the voluntary work of the ma
the recent Fourth Annual Conven

tte are sponsored by and accomplished
ny Institute Committees. The success of

tion in Washington is due to the splendid work
of the various committees under the chairmanship of Dr. C. B. Jolliffe of the
Bureau of Standards.

Associated with Dr. Jolliffe as chairmen of the subcommittees were:
Thomas McL. Davig, registration and arrangements; Mrs. L. W. Austin, ladies’
committee; S. 8. Kirby, trips; I'. P. Guthrie, dinner and entertainment; A. E.
Kennelly, fellowship; W. G. H. Finch, publicity.



INSTITUTE NEWS AND RADIO NOTES

June Meeting of the Board of Direction

At the June 5th meeting of the Board of Direction, the following
Board members were present: A. Hoyt Taylor, President, Melville
Eastham, Treasurer, Alfred N. Goldsmith, Junior Past President, John
M. Clayton, Secretary, Arthur Bateheller, W. G. Cady, J. H. Dellinger,
J. V. L. Hogan, L. M. Hull, and R. H. Marriott.

The following were transferred or elected to higher grades of mem-
bership in the Institute: Elected to the grade of Member: A. Zacek,
Y. Watanabe, M. H. Schrenk, J. A. Ratcliffe, T. Nakamura, and H.
Rothe. Transferred to the grade of Member: Carl H. Butman, L. C.
Young, and W. . Gerns.

One hundred and three Associate members and thirty Junior mem-
bers were elected.

It was decided by the Board that in view of the growing interest of
engineers in telegraph and telephone engineering methods as applied to
radio problems, the Institute PRocEepiNGs will contain a moderate
proportion of papers on the subject of telegraph, telephone, and cable
engincering.

The following resolution dealing with a revision of the Institute’s
policy with regard to standardization was adopted by the Board:

“The Board of Direction of the Institute, believing that the urgent
need for reasonably rapid progress in radio standardization calls for re-
vision of its policy with respect to the position of the Institute in standardi-
zation, (and particularly with respect to the need for conjoint consideration
of such questions by representatives of numerous and widely diverse in-
terests), now recognizes the scope of the Institute in standardization with
respect to radio communication and the closelyv allied fields of science and
technology as the following:

1. Nomenclature, symbols, and definitions.

2. Methods of testing apparatus, equipment, devices, and materials
used in radio communication.

3. Acceptable limits for performance, ratings, capacities, operation,
and other characteristics and standards for such apparatus, equipment and
devices.

4. Standardization of sizes and dimensions, and electrical and mechan-
ical characteristics of parts, apparatus equipment, and devices to provide
for interchangeability and interworking, or economy in manufacture and
use.

5. Standardization of specifications governing quality of material and
methods of test therefor

6. Establishment of provisions for safety of operating and other per-
sonnel in relation to radio equipment.

1077



1078 Institute News and Radio Notes

“The Board accordingly adopts the policy of promoting such standard-
ization through the activities of the Institute’s Standardization Committee
and through its sponsorship of the Sectional Committee on Radio of the
American Standards Association.

As the official delegates of the Institute at the World Engineering
Congress to be held in Tokio in October of 1929, the Board nominated
F. B. Jewett and C. W. Latimer. Mr. Latimer is to present the sym-
posium paper prepared in behalf of the Institute by a Committee com-
posed of Alfred N. Goldsmith, E. L. Nelson, Julius Weinberger, D. G.
Little, A. B. Clark, and J. H. Dellinger. The title of this contribution is
“Technical Achievements in Broadeasting and its Relation to National
and International Solidarity,” the component parts of which are.
Introduction, Radio Broadeast Transmitters and Related Transmis-
sion Phenomena, The National Broadeasting Company—A Technical
Organization for Broadeasting, Speech Input Equipment, Wire Line
Systems for National Broadeasting and Radio Broadeasting Regu-
lation and Legislation.

Year Book and Standardization Report

To enable the 1929 Year Book to be maited with the May issue of
the PROCEEDINGS it was necessary to advance the mailing date of this
issue considerably. Any member of the Institute not having received a
copy of the Year Book by this time should notify the Institute Office.

The 1929 Year Book contains the complete report of the 1928 Com-
mittee on Standardization—representing a work of some one hundred
pages. For the past two years the subcommittees of the Committee on
Standardization and the main Committee itself, have been very active
in the preparation of the 1928 report which represents the best
thoughts on the subject of standardization the Institute was able to
obtain throughout the entire world.

Reprint copies of the Standardization Report, alone, are available
for distribution to members of the Institute free of charge upon appli-
cation to the Institute office. The price to others is one ($1.00) dollar
per copy.

European Radio Conference, Prague, 1929

Translation of I'inal Protocol* of the European Radio Conference
at Prague, 1929, signed by the delegations from the Telegraph Admin-
istrations of Germany, Austria, Belgium, Bulgaria, Denmark, Spain,
Esthonia, Finland, France, Great Britain, Greece, Hungary, Irish Free
State, lceland, Italy, Latvia, Kingdom of Monaco, Norway, The
Netherlands, Poland, Roumania, Kingdom of Serbs, Croats and

* French text in Journal Teligraphique, April, 1929.
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Slovenes, Sweden, Switzerland, Czechoslovakia, Turkey, and the
Union of Soviet Socialist Republics.

A

The European Radio Conference of Prague, after having heard the
delegations and experts present, and in conformity with the reports of
its committees, recommends that the Administrations agree to the
following:

I

The European Administrations recognize the necessity for them to act in
common, to protect their mutual interest in broszdeasting matters. They will
take the necessary measures to conform as soon as possible to the plan of wave-
length allocation which has been established by the Prague Conference. (Annex).

In the future the following manner of procedure will be adhered to:

Some modifications may be made in this plan either by direct arrangements
between the interested Administrations (on condition that these arrangements
do not interfere with the rights of third parties), or by collective action of the
Administrations who have agreed to the provisions of the Prague Conference.

It is desirable that any new arrangements be made in consultation with the
International Radiophone Union. These arrangements should be made known
to other Administrations through the International Bureau of the Telegraph
Union.

The collective action of these administrations will he exercised by the dele-
gates authorized from each Administration, who will group themselves together
into a committee to be assembled each time the majority of European Adminis-
trations pronounce themselves in favor of a request for such a meeting made by
an Administration, through the intermediary of the International Bureau of the
Telegraph Union, for the examination of important questions of mutual interest,
and especially with a view to remedying serious faults which shall have mani-
fested themselves in the application of the allocation plan now in effect; and to
establish new alloeation plans.

The International Radiophone Union may be used for expert advice when
it is question of such a collective action. However, when it is to be called in as
technical adviser and expert, the International Radiophone Union must be
ready to receive with the same rights as its other members all the Government
organizations carrying on broadcasting service, and must have received those
which have made such a request for membership. The programs for meetings
of the International Radiophone Union shall be notified to the Administrations
through the International Bureau of the Telegraph Union.

The International Radiophone Union must, moreover, admit as observers,
in all its organizations, representatives of Administrations who shall have ex-
pressed a wish to be so admitted, as well as of the International Telegraph Union,
for the study of questions whose solution might necessitate the intervention or
agreement of the said Administrations.

Transmitting stations will be required to maintain a stability of the waves
used, with all the aceuracy which technical methods permit.

The Belgian Administration is requested to be good enough, as a provisional
measure, and with no charges nor responsibilities accruing to it, to have meas-
ured, in such a way as it may choose, the waves transmitted by broadeast
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stations, and to communicate the results of these measurements to all the
Adimninistrations through the intermediary of the International Bureau of the
Telegraph Union.

IT

The wave, 1124 meters (267 ke) used by the German criminal police is
recognized as carrying on an international service from Germany with other
European nations. In accordance with the provisions of Article 5, Paragraph 14
of the Washington Regulations, the waves of 89.5 ke (3350 m) and 45 ke (6660 m)
are allocated for synoptic meteorological messages.

B

The Conference has decided to request the Czechoslovak Admin-
istration to be kind enough to express to the Administration of the
Netherlands its desire to have the following questions studied by the
(!.C.1.R. at the next meeting at the Hague:

1. The proper separation to be maintained between wavelengths for radio
transmissions of all kinds.

2. Stability control for all radio transmissions.

3. The allocation of short waves for aviation and for the criminal police.

4. The allocation of short waves for national services.

5. Power limitation for broadcast statipns, and the proper formula to be
used for regulating such limitation.

6. Frequency separation in cycles to be maintained between stations in
adjacent bands.

7. Study of the organization for a permanent international service for fre-
queney measurements.

(@]

The Conference adopts the following resolutions:

1. Concerning the Plan of Prague.

It is desirable that the Administrations:

a. Reduce to the greatest extent possible, in conformity with national re-
quirements, the number of broadcasting stations of low power; and limit in the
future, in the band from 200 545 meters, the power of stations to the absolutely
necessary value required to earry on a suitable service within the normal and
regular service area defined by the laws of radio propagation.

b. Should use, whenever circumstances permit it, for stations of local or
even regional interest, common national waves, carefully synchronized, and
working on an exclusive wave for the transmission of the same program.

c. Carry on the strictest regulation requiring broadeasting transmitters to
give reasonable guarantees from a technieal standpoint as to their operation, and
especially to require such stations to take all possible precautions to avoid trans-
mission of harmonics of the fundamental wave, and not to modulate beyond
reasonable limits.

d. Formulate the strictest requirements in order that transmissions from
other radio services working outside the broadcast bands should be free from
harmonies capable of interfering with radiotelephone transmissions.
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e. Should study from now on, in view of the Madrid Conference, a better
arrangement of wavelength bands allocated to different radio services, seeking
for each type of transmission, in the light of technical progress, the wavelength
bands most appropriate for such services, which would probably permit a notable
increase of the possibilities available to satisfy the legitimate needs of broad-
casting.

2. Concerning Call Letters and Amateur Stations.
It is desirable that:

a. Call letters of the International Series should be assigned to all radio-
telegraph stations capable of causing international interference, except military
and radiobeacon services. However, concerning military stations, the Adminis-
trations retain their right to assign or not to assign to them call leters of the
international series.

b. The Administrations shall send to the International Bureau of the Tele-
graph Union a sufficient number of copies of the documents containing the
provisions which they have drawn up for amateur stations. The Bureau will"
distribute them to other Administrations, who will thus be able to take note of
them in the drawing up of their own regulations.

¢. The Administrations which publish a list of amateur stations will send
a copy to each Administration requesting it.

d. Irregularities found in amateur transmitting stations will be communi-
cated to the interested Administration, and also to prevent any delayin these
communications each administration will also notify the International Bureau
of the Telegraph Union the address of the department which has charge of
amateur regulation when such a department has not the ordinary Administration
address.

3. Concerning waves used for aviation, it is desirable that the authorities
of all the European countries shonld study the possibility of restricting the use
by aviation of the wavelength band above 1340 meters (below 221 ke).

4. Concerning the interference caused by mobile and coast stations.

It is desirable:

That the different countries hasten as far as possible the maodernization of
the coast and ship stations, especially those which exchange mnanv messages.

That by a more strict observance and a more judicious application of the
Washington Regulations, especially by forbidding the transmission of superfluous
signals, and the use of inordinatelv high power, a reduction should already be
taking place, as far as possible, in the interference which coast and marine
stations using damped waves cause to broadcasting services.

The Conference, as a result of this, requests the Administrations to be good
enough:

To study the possibility, in so far as it shall be deemed desirable and
practicable, of restricting transmissions on damped waves during the hours used
by broadeasting stations.

To make sure that ship stations are adjusted and remain adjusted as aceu-
rately as possible upon their working waves, and that the damping of these
waves be reduced to a minimum.

5. Concerning the work of the C.C.I.R.

It is desirable that the Administrations should carry on studies and pre-
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liminary tests which would be of such a nature as to facilitate the work of the
C.C.1.R. which will meet at The Hague during the month of September, 1929.

6. Concerning the limits of power for broadeasting stations.

It is desirable, at least for a certain period, that countries limit the power
of new or reconstructed broadeasting stations to a minimumn value sufficient for
the services to be carried on. The proposal has been made to take as a figure for
such a power limitation 60 kilowatts in the antenna.

The C.C.I.R. is requested to determine whether a limitation on the effective-
ness of broadcasting stations is practically possible, and according to what
formula this limitation might in that case be determined.

7. Concerning the monitoring of waves, the Conference passed a resolution
that a permanent arrangement for measuring frequencies used in radio services
be organized.

The Conference recommends to the Administrations of Germany, England
France, Italy and the U.R.S.S.:

a. To proceed to periodic measurements and to make periodic reports of
the results to all the Administrations through the International Bureau of the
Telegraph Union.

b. To put their measurement agencies at the disposal of the interested
Administrations, in cases of interference, for the measurement of the frequencies
in question.

The Conference invites the U.R.8.I. and the International Radiophone
Union to cooperate with the above-mentioned agencies, giving them their
scientific and technical collaboration.

The Conference requests Administrations having stations suitable for the
periodic transmission of standard frequencies to inform the Administration of
the Netherlands of the characteristics of these stations (frequency band, power,
etc.) in order that the C.C.1.R. might study cooperative organization of these
stations.

There are annexed to this protocol reports of the committees and
subcommittees, as well as the minutes of the committees and of the
plenary sessions.

Done at Prague, April 13, 1929

For Germany:—Otto Arendt, Dr. Steidle, Dr. Harbich, Munch.
For Austria:—Ing. Hans Pfeuffer.

For Belgium:—R. Corteil, Jean Marique.

For Bulgaria:—7Tz. Christoff, Dr. R. Mednicaroff.

For Denmark: —C. Mondrup, C. Lerche, K. Christiansen.

For Spain:—Federico Aznar.

For Esthonia:—G. Jallajas.

For Finland :—V. Ylostalo.

For France:—Ferrie, Serre, M. Pellenc, Hamel, Chanton, Pass-
kiewicz.
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For Great Britain:—F. W. Phillips, A. G. Lee.
For Hungary:—Bernhard Paskay.

For Irish Free State:—T. S. O'Muineachain.
For Iceland:—G. Brien.

For Italy:—Col. Luigi Sacco.

For Latvia:—A. Auzins, Janis Linters.

For Principality of Monaco:—Ferrie.
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For Norway:—Hermod Petersen, Arnold Raestad.
For the Netherlands:—C. H. de Vos, E. F. W. Volter, Warsinck.

For Poland :—Eugene Stallinger.
For Roumania :—Constantinesco.

For Kingdom of the Serbs, Croats, and Stovenes:—Ing. Claude

Kotal, Ing. Mario Osana, Ing. Robert Weege.

For Sweden:—Seth Ljungqvist, Arthur Karlsson, H. Nordenmark.

For Switzerland :— Dr.

Reinhold Furrer, E. Nussbaum.

For Czechoslovakia:—Ing. Strnad, Frant. Pixa, Stanislav Chocho-
lin, Dr. Otto Kucera, Ing. A. Steinbach, Dr. Burda, Ing. Singer, Dr.

Jar. Svoboda, Ing. Josef Stransky.
For Turkey:—M. Mazhar.

For the Union of Socialist Soviet Republics:—A. Vassiliev, L.

Eichenwald.

ANNEX

ALLOCATION OF WAVELENGTHS

According to the Plan of Prague, Becoming Effective June 30, 1929

Frequency Approximate Name of Country
ke wavelength m
160 1875 Holland
167 1800 Finland
174 1725 France
183.5 1635 Germany
193.0 1533 Great Britain
202.5 1481 U.RSS.
207.5 1444 Aviatjon services and
Eiffel Tower
212.5 1411 Poland
217.5 1380 Aviation services
222.5 1318 Sweden
230 1304 U.RRSS.
250 1200 Turkey
Tceland

* The U.R.S:8. did not participate in the Washington Conference.

** The use of these waves,
Regulations annexed to the Washington

" (Or of Station)

(Huizen)
(Lahti)
(Radio Paris)
(Zeesen)
(Daventry)
(Moscou)*

(Varsovie)

(Motala)

(Kharkov)*
(Stamboul)**
(Reykjavik)**

which are situated in a band not allocated to broadcasting by the
Convention, is authorized, provisionally, under the express

condition that stations using these waves shall not interfere with the services occupying this band.

(See Article 5, Paragraph 1, of the Regulations.)

. Particularly, the transmission of these stations must not be allowed to make inoperative alarm
signals, distress signals, security or urgency signals transmitted on the wave 500 ke (600 m) and on

333 ke (900 m).

In case of interference the interested Administrations will do their best to seek another suitable

solution.
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Frequency Approximate Name of Country {Or of Station)
ke wavelength m
1153 Denmark (Kalundborg)
1072 Norway (X)**
1010 Switzerland (Bale)**
030 URSS. (Moscou C.C8.1’)*
825 U.RSS. (Moscou)*
800 U.R.S.S. (Kiev)*
778 URSS, (Petrozavodsk)*
760 Switzerlund (Geneva)**
680 Switzerland (l.ausanne)**
572 Germany (Fribourg)**
Kingdom of Serbs
Croats and Slovenes (Ljubljana)**
565 U RSN, (Smolensk)*
560 Gerinany (Augshourg)**
Hungary (Hanover)**
Sweden (Budapest)***
Germany
Latvia
Austria
U.RSS. (Arkhangelsk)*
Belgium
Italy
URSS. (Moscou)*
Norway
Czechoslovakia
U.R.S.8. (Gomel)*
Great Britain
U.RS.8. (Sinferopol) *
Germany
France (Lyon La Dous)
Switzerland
U.R.S.S. (Moscou S.1,)*
Common, No. 1
France (Paris P.T,T.)
Italy
Sweden
Kingdom of S. C. and S.
702.5 LRSS, (Kharkov)*
707 Spain
716 Germany
725 Ireland
729.5 R.S.S. (Odessa)*
734 Poland
743 Switzerland
747.5 RSS. (Koursk)*
752 Great Britain
761 Roumania
770 Germany
779 Poland—Italyt
783.5 URSS. (Dnepropetrovsk)*
788 France
792.5 URSS. (Artemovsk)*
797 Great Britain
806 Germany
R10.5 U.RSS. (Tver)*
815 Spain
%19.5 U RSS. (Nikolajev)*
824 Norway
Ri3 Germany
842 Great Britain
851 Austria
855.5 URSS. (Leningrad)*
860 Spain
860 France (Strasbourg)
78 Czechoslovakia
887 Belgium
891.5 URSS. (Ivan-Voznesensk) *
896 Poland
905 Italy
914 France (Montpellier)
923 Germany
932 Sweden
941 Bulgaria

*** The wavelength allocated to Hungary will be brought back into the band allotted to broad-
casting at the earliest favorable opportunity.
t Exclusive wave shared with the reservation that there shall not be any mutual interference.



Frequency
k

c
950
959
968
977
986
995
1004
1013
1022
1031
1040
1049
1058
10687
1076
1085
1094
1103
1112
1121
1130
1139
1148
11567
1166
1175

Final Protocol, European Radio Conference, Prague, 1929

\pproximate

Name of Country

wavelength m

316
313
310
307
304
301
208
295
203
291
2849
286
283
281
279
276
274

France

Polund

Great Britain

Kingdom of 8. C.and 8.

France

Great Britain

Holland

Esthonia

France and Czechoslovakia

Finland

Gireat Britain

France

Portugal

Denmark

Crzechoslovakia

Germany

ltaly

I"rance

Greece

Spain

France

Czechoslovakia

Great Britain

Germany

Swaden

France

Ciermany

Spain

Czechoslovakia

Ltaly

Common, No. 2

Albania (provisionally
Poland)

Great Britain

Norway

Germany

Monanco —~Nice—Corsica
tshared)

Narway

Poland

Kingdom of 8. C.and S.

Sweden

Spain

Germany

Roumania

Ireland

Luxemburg

Finland

France

Cammon, No.

Common, No

Common, No.

’oland

Italy

Roumania

Hungary

Belgium

Common, No.

Common, No.

Commeon, No.

Common, No. 9

Common, No. 10

Free

(2 )

6
§
8

Note

1085

(Or of Station)

(Marseilles)
(Bordeuz Laiayette)

(Limoges)

(Reims)

(Rennes)

(Lille)

(Toulouse P.T.T.)

The Conference has taken note of the existence of the station of Kaunas
(Lithuania) which has used different waves hetween 155 ke (1935 m) and 151 ke

(1990 m) for broadeasting services.

services carried on by the station at Portishead (Grea
149 ke (2013 m), situated in the band reserved exelusively for mobile services,

the Conference ha
tions with the Administration of Lithuania, with

This station having interfered with mobile
t Britain) using the wave of

s directed the British Administration to make suitable negotias
a view to finding for the Kauna-

station a wavelength which will not interfere with these mobile services.
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The Edison Fellowship

In honor of Thomas A. Edison and in commemoration of the 50th
anniversary of his incandescent lamp, an Edisen Fellowship for re-
search in the General Electric research laboratory at Schenectady,
N. Y, has been established. Its object is to help determine the fitness
of the Fellow for industrial or scientific research by arranging for a
year’s research in that laboratory. The opportunity will be given to the
selected candidate who has adequate training and who has done suf-
ficient original work to have indicated an aptitude for research. The
year’s fellowship carries a grant of $3,000.

The selection from applicants will be made by the National Re-
search Council with the advice of the Director of Research of the
General Electric ( ‘ompany. The committee includes: Dr. George K.
Burgess, director of the U. 8. Bureau of Standards and chairman of the
National Research Council, chairman of the committee; Dayton C.
Miller, professor of physies of the Case School of Applied Science and
chairman of the division of physical sciences of the National Research
Council; James E. Mills, chief of the research division of Edgewood
Arsenal and chairman of the division of chemistry of the National
Research Council; and A. E. Kennelly, professor of electrical engineer-
ing at Harvard University. Dr. Willis R. Whitney, vice president and
director of the research laboratory of the Gieneral Electric Company,
represents that company.

The choice of research work will be influenced by the preference of
the individual, and may be the continuation of studies already begun
at college if suitable laboratory facilities are available, or the Fellow
may work on new or specially selected projects, either independently
or in cooperation with others.

Any research man wishing to apply for the fellowship who is able
to begin a year’s work this fall (1929) should send to the Director of the
Research Laboratory, General Electric Company, Schenectady, N. Y.,
before July 4, relevant information about his training and a recent
photograph, and should arrange for a separate letter of recommenda-
tion to be forwarded by someone with whom he has done original
scientific work.

Application Form

On pages XIX-XX of this issue of the PROCEEDINGS there is printed
an abridged form of application for membership in the Institute. It is
believed that this blank, which pertains to the Associate grade only,
will be found convenient by the membership for use in canvassing
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friends who are eligible for membership in the Institute, and by non-
members for filling out and either mailing to the Secretary of the
Institute in New York City, or handing to an officer of a local Section.
Standard application formns for membership in the other grades will be
sent upon request to the Secretary of the Institute.

Standard Frequency Transmissions by the Bureau of Standards

The schedule of standard frequency transmissions by the Bureau
of Standards for the months of July to December (inclusive) appear
below.

Eastern Standard

Time July 22 Aug. 20 Sept. 20 Oct. 21 Nov. 20 Dec. 20
10:00 p.M 1500 4000 550 1600 4000 550
10:12 1700 4400 600 1800 4100 600
10:24 2000 4800 7 2000 4800 7l
10:36 2300 5200 800 2100 5200 800
10:48 2700 5800 1000 2800 5800 1000
11:00 3100 6400 1200 3200 6400 1200
11:12 3500 7000 1400 3600 7000 1400
11:24 4000 7600 1500 4000 7600 1500

For further particulars as to the method of transmission, readers
of the PROCEEDINGS are referred to the past issues of the PROCEEDINGS.

Persons using these transmissions are invited to send suggestions
or comment to the Bureau of Standards, Washington, D. C. The
Bureau will particularly welcome descriptions of ways in which the
signals are used or other comment that might assist in increasing their
usefulness.

Institute Meetings

1929 CONVENTION

The 1929 Convention was pronounced a great suceess by all mem-
bers of the Institute who were present in Washington on May 13th to
15th. Over five hundred and fifty members and guests registered for
the Convention.

With some modifications, the complete program as outlined in the
April, 1929, issue of the PROCEEDINGs was earried out. Due to illness,
Professor M. I. Pupin was unable to be present. Professor A. 5. Ken-
nelly, of Harvard University, presented an interesting lecture on
“Radio and its Ways.”

In addition to the reception for all members of the Institute by
President Hoover, Mrs. Hoover held a reception for the ladies attend-
ing the Convention.
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Dr. and Mrs. Alexander Meissner and Dr. H. Rothe, from Betlin,
Germany, and Professor Y. Watanabe of Japan made the trip to the
United States to be present during all of the sessions.

At the banquet at the Mayflower Hotel on May 14th, at which four
hundred and fifty members and guests were present, President Taylor
announced that the 1930 Convention of the Institute is to be held in
Toronto, Canada, during the month of June.

EASTERN GreaT Lakes DisTricr CoNvENTION

Under the sponsorship of the Buftalo-Niagara, Cleveland, Roches-
ter, and Toronto sections, a District Convention to which all members
of the Institute are cordially invited, is being arranged for November
18-19, 1929 in Rochester.

A very interesting program is assured. The committee chairmen
have been appointed as follows: executive committee, V. M. Graham;
publicity committee, R. A. Hackbuseh; transportation and aceom-
modations, J. Eichman; fellowship, J. A. Victoreen: trips, A. L. Schoen;
entertainment, E. C. Karker; ladies’ entertainment, Mrs. Angevine;
finance, H. J. Xlumb.

The program will inelude inspection trips, a number of technical
sessions and a hanquet.

Proprosep CINCINNATI SECTION

Members of the Institute residing in the vicinity of Cincinnati,
Ohio, have expressed the desire to organize a Cincinnati section of the
Institute. W. W. Boes and R. 1, Langley have been instrumental in
the organization work.

The first organization meeting was held May 27th in the Chamber
of Commerce Building, Cincinnati, Ohio. R. II. Langley and W. W,
Boes presided. Short talks were given by O. H. Caldwell, former radio
commissioner, C. D. Barbuleson, 1. T. Flewelling, William Lukens,
and R. H. Langley. Temporary officers were elected with the following
results:  R. H. Langley, chairman, and W. W, Boes, Secretary-
Treasurer.

The next meeting of the proposed Cincinnati section will be held
on September 9th.

ATLANTA SECTION
The Atlanta section held a meeting May Sth in the Physics Labora-
tory, School of Technology, Atlanta, Ga. The meeting was presided
over by the retiring chairman, Major W. Van Nostrand and Chairman
Elect Henry P. Thornton. There was an attendance of ten members.
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Professor Rodger S. Strout of the Department of Physies in
Georgia Institute of Technology presented a paper, “Piezo-Electric
Crystals.” Mr. Strout went into detail as regards oscillation charac-
teristics of quartz crystals in various commercial and laboratory
forms. The lecture was accompanied by slides showing erystals in
associated circuits, temperature coeflicient curves and holder spacing
characteristics. He also illustrated the proper method of cutting and
grinding for maximum accuracy and energy output. After the presen-
tation of the paper an informal discussion took place, supplemented by
actual oscillation tests of various ervstals eut and ground.

DETROIT SECTION

Fifty members and friends attended the meeting of the Detroit
section on March 22nd in the Detroit News Building, Detroit, Michi-
gan. A. B. Buchanan, chairman of the section, presided.

Henry N. Kozanowski, Department of Physies of the University
of Michigan, presented a paper, “The Quartz Crystal Oscillator as a
Standard of Frequeney.” The importance of a standard of frequency
in radio research laboratories and in commercial practice was stressed.
Frequency standards are divided in two classes: first, the primary
standards such as the gravity pendulum, vaecuum-tube maintained
tuning fork, magnetostriction oscillator, and the piezo-electric oscil-
lator; second, those which are calibrated from the above and are
operated under constant conditions, as for instance, the Hartley and
dynatron oscillators. A historical survey of the discovery of the piezo-
electric effect by J. A. and P. Carrie in 1881, and its application to
radio eircuits by the work of W. G. Cady and G. W. Pierce followed.
This included a qualitative discussion of the probable mechanism of
oscillation of a piezo-electric plate and the development of a mathe-
matical theory for the frequeney of oscillation in terms of the ma-
terial constants and the dimmensions of the plate.

The methods of cutting, grinding, and mounting plates and their
frequency control by the rheostatic means were explained in some
detail.

Finally there was described the calibration of a erystal oscillator
by means of the best note between the fundamental frequency of the
crystal oscillations eircuit and known harmonics of an oscillator whose
frequency was entirely governed by the frequency of a tuning fork.
The frequency of this fork was determined by using a synchronous
motor telechron clock in the circuit maintaining it. In this manner it
has been found possible to determine the frequeney of the quartz
crystal oscillator to an aceuracy of 3 parts in 100,000.
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A general discussion followed the presentation of the paper.

The Detroit section held a meeting April 19th in the Detroit News
Building, Detroit, Michigan. 1.. N. Holland, vice-chairman of the
section, presided. Thirty-five members and friends attended the
meeting.

J. E. Miller, instructor in Aeronautical Departiment of the Univer-
sity of Detroit, presented a paper, “Aircraft Radio Communication.”
The various phases of the present heacon system was explained. The
transmitting range for beacons is 285-315 kc and for other communi-
cation 315-350 ke. The various means of utilizing radio transmission
and reception as an accurate guide to a pilot when attempting a landing
and the rotating loop method and the new polydirectional method
which is still in the state of development were discussed. It was pre-
dicted that the present method of radio beacon would soon be replaced
by the visual method. A motion picture on “Radio Beacons” was also
shown.

A general discussion followed the presentation of the paper.

NeEw York MEETING

President A. Hoyt Taylor presided at the New York meeting of the
Institute held in the auditorium of the Engineering Societies Building,
33 West 39th Street, on June 5th.

Two papers were presented. The first, by Alan C. Rockwood and
Warren R. Ferris, of the General Electric Company, was entitled
“Microphonic Improvement in Vacuum Tubes.”

The second paper, “A Study of the OQutput Power Obtained from
Vacuum Tubes of Different Types,” by H. A. Pidgeon and J. O.
McNally, of the Bell Telephone Laboratories, was presented by Mr.
McNally.

Both papers will be published in an early forthcoming issue of the
ProceepinGgs. No reprint copies are available.

Three hundred and fifty members of the Institute and guests
attended the meeting, which is the last until the fall season opens on
September 4th.

PHILADELPHIA SECTION
On May 24th in the Bartol Laboratories of the Franklin Institute,
Philadelphia, Pa., the Philadelphia section held a meeting. J. C. Van
Horn, chairman of the section, presided. Fifteen members and guests
attended. Gleason W. Kenrick and C. K. Jen, both of the Moore
School of Electrical Engineering, University of Pennsylvania, pre-
sented a paper “Short Wave Radio Transmission Phenomena.”
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The paper deseribed the problems introduced by signal to noise
ratio in limiting long distance transmission, and the need and uses of a
quantitative transmission theary were outlined. Methods of obtaining
requisite information as to the constitution of the upper atmosphere
and the part played by Kennelly-Heaviside echo studies and field
strength observations were pointed out. The results of further echo
studies showing a run obtained during February giving abnormal
heights and transmission phenomena including long time retardation
echoes on 4435 ke were described. Some preliminary results of a study
on field intensities observed at Philadelphia from WCI and the perturb-
ing effects of magnetic storms on this transmission were also outlined.

SEATTLE SECTION

On April 26th, the Seattle section held a meeting in Philosophy
Hall, University of Washington, Seattle, Washington, presided over
by A. V. Eastman, chairman of the section. Fifty-eight members
attended.

A. V. Eastman presented a paper, “Shield Grid Tube as Inter-
mediate R-F Amplifier.” The paper described the action of the 22
tubes by comparing their characteristic curves with those of the 01A
type. The method of measuring gain and selectivity of one or two
60-kec stages was explained. The r-f input was carefully shielded and
varied by the IR drop method—the amplifier output was measured by
microammeter readings. The curves showed many interesting advan-
tages as well as shortcomings of the 22 type when used as 1-f am-
plifiers.

Messrs. Libby, Deardorf, Carpenter, Kleist, and Willson partici-
pated in the discussion which followed.

A. V. Eastman, chairman, presided over a meeting of the Seattle
section on May 24th in DPhilosophy Hall, Washington University,
Seattle, Washington. Thirty-eight members and guests attended.

F. C. Dahlquist presented a paper, “The American Broadcast
System.” The paper explained the operation of the chain of stations
on the American broadcast system. It also outlined the problems in
each of the departments and showed the necessity of cooperation be-
tween the engineering, sales and program directing personnel. A few
of the many problems and incidents of chain programs were told in a
very interesting manner. Messrs. Budden, Clark, Kleist, and
McNicholas participated in the discussion which followed.

A. V. Eastman announced that J. O. Tolmie had been chosen vice-
chairman of the Seattle section. :

After the meeting an inspection trip was made through radio
station KJR.
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ToroNTO SECTION

On May Sth the Toronto section held a mecting in the Electrical
Building, University of Toronto, Toronto, Canada, attended by sixty
members. A. M. Patience, chairman of the section, presided.

B. DeF. Bayly presented a paper, “Radio-Frequency Amplifier
Design.” Messrs. Smith, Fox, and Richardson participated in the
discussion which followed.

The election of officers was held which resulted in the clection of
V. G. Smith, chairman; G. E. Pipe, secretary; and F. D. Dalton,
assistant secretary.

Personal Mention

Harold E. Dinger is now associated with the firm of Catterall, Inc.,
of Canton, Ohio, as radio engineer. He was formerly associated with
the Schoch Studios of Alliance, Ohio.

E. R. Doyle, of Leeds and Northrup Company, Philadelphia, is
now Assistant Director of Development in that organization. He was
formerly Chief of the Electrica! Division of the Department of De-
velopment.

Beverly Dudley, recently with the American Telephone and Tele-
graph Company at Chicago, 1ll., has joined the staff of the American
Radio Relay League at Hartford, Conn., in charge of Technical Infor-
mation Service.

Walter R. Jones, until recently research engineer with the Federal
Radio Corporation of Buffalo, is now sales engineer for Svlvania
Produets Company of Emporium, Pa.

Alfred L. Kissell has joined the staff of the Cuban Electrical Com-
pany at Havana. Mr. Kissell left the United Electric Light and Power
Company to assume his new conneetion.

Alexander . Knights, formerly test engineer with the Radio
Corporation of Ameriea, has joined RCA Photophone as installation
engineer.

A. 8. Lemoine is now chief engineer of the Radio Department of
the Royal Board of Telegraphs of Stockholm, Sweden.

G. Edgar Locke, until reeently with the Patent Department, U. S.
District Court for the Southern Distriet of New York, is now associ-
ated with Electrical Research Products, Inc., as Supervisor of Instal-
lation Engineers.

Ieo R. Mead is now laboratory assistant, Electrical Research
Laboratories, Chicago, 1.

Howard IX. Morgan, formerly a student of the University of Cali-
fornia, has become associated with the General Electric Company at
Schenectady, N. Y. as radio engineer.
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Dist. of Columbia

New Jersey

Dist. of Columbia
New York

Czechoslovakia
England
Germany
Alabama

California

Counecticut

Dist. of Columbia

Hlinois

Tndiana

lowa
Massachusetts

Michigan
Mississippi
Missouri

JUNE 5, 1929

Transferred to the Member grade

Washington, Federal Radio Comm.. .
Washington, 1018 Douglas St., N
Newark, Brandes Products Corp
\ve. 5

Elected to the Member grade
Washington, 1821 Rigga Place, N. W

: 200 Mt Pleasant

Butnam, Carl H.
Young, leo C.

Gerns, Wm. H.

Schrenk, M. H.

New York City. ¢/o Imperial Japanese Navy, Inspec-

tors Office, | Madison Ave.
Prague 1!, u Karlovu 5 .
Cambridge, Sidney Sussex College.

Berlin-Wilmersdorf. Guntzelstr. Berlin

Elected to the Associate grade

Nakamura, T.
Zzeek, August
Rateliffe, J. A
Watanabe, Yasusi

Mobile, ¢/o Adams Glass Co., Inec., 17-19-21 So.

Royal |
Hollywood, 1123 Poinsettia Drive
Los Augeles, 4846 Rosewood Avenue
Los Angeles, 110 Center St.
Los Angeles, 316 N. Reno St,
Los Angeles, 921 \W. 6th St
Los Angeles, 2812 So. Main.
Los Angeles, 1609 Hipoint St.
San Francisco, 1266 McAllister St. Apt. 8
San Francisco, 715 Bush Street .
Hartford, 235 Collins St.
Hazardville, South 3t
Bellevue, U. 8. N. Lab. .
\Washington, N
York Ave. N. A
Washington, 5013 8th St., N. W
Washington, 1860 Clydesdale Place, N. W.
Washington, ¢/o Federal Radio Comm.
Chicago, 4736 N. Racine Ave.
Chicago, 1820 North Wells St
Chicago, 2837 South St. Lonis Ave.
Chicago, 5115 8. Winchester Ave.
Chicngo, 5409 Agatite Ave.
Chicngo, 312 N. Central Ave..
Evergreen, 9343 Richmond Ave.
Fort Wayne, 2923 Bowser Avenue
Valparaiso, Stiles Hotel ;
Valparaiso, 405 South Monroe St.
Valparaiso, 503 I2. Jefferson St.
Wapello, 312 Franklin Ave.
Attleboro, Park Hotel . . .. :
Boston, ‘Tropical Radio Tel. Co., 1 Federal 8t.
Cambridge, Stoughton Hall 14 ..

Jamaica Plain, Wireless Specialty Apparatus Co.

Lyun, 87 Myrtle St.. ..

Roxbury, 130 Marcella St.

Springtield, Am. Bosch Mag. Corp.
Springfield, Am. Bosch Mag. Corp.
Springfield, Am. Bosch Mag. Corp.
Winthrop, 23 Sagamore \ve.

Jackson, 306 Steward Ave.

Jackson, 444 West Capitol St. .
Independence, 819 W. Van Horn Road.
Independence, 630 Crysler St.

Kansas City, 702 Shukert Bldg ¢
Kansas City, 1004 Davidson Bldg. 17th & Main
Kansas City, 1827 Norton

Kansas City, 2112 Aberdeen Court
Ivansas City, 2722 Brighton Ave.
IKansas City, 2503 Harrison St.

IKansas City, 4511 E 23 St.

IKansas City, 2001 Prospect

Kansas City, 3614 Brooklyn Ave.
Kansas City, 4012 Michigan St.
Kansas City, 1110 West, 418t St.
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Heyen, Rudolph .J.
Signer, John J.
Cooper, George R.
Lee, Gilbert C.
Ludlum, William T,
MeGanagil, 1F A
NMever, R. H.
Walter, Edward I,
Slavin, Samuel B,
Stanten, James M.
Heris, George
Thonipson, Stanley W,
Wortman

ational Flectric Su;;ply Co., 1330 New

Burger, Clarence Walter
Seiler. Donnld W.

Struthers, Francis William

Websuer, Betheul M., Jr.
Alexander, Wayne
Arnold, Lowell George
Koutnik, J. AL

Pletka, James

Ramm, Carl H

Walter, Wilbur Tavman
Randall, Lemnel F.
Ramm, Haro'd William
Hayes, Arthur J.
Munroe, A. 2.

Olinger, Robert

Fry, Lloyd L
Bargamian, John

Ielly, Michaal P.
Hazard, Willis Gilpin
Blodgett, Kdward D,
Maya, Royal E.

Stone, Elmer F.
Benner, ltoward J
Bond, M. E.
Raskhodoff, Nichclas
Dalton, Robert E.
Stolt, Paul A

Meyers, James A, Jr.
Dennis, Ralph M.
Johnston, Ivan F
Blum, Sidney J.
Clements, Thos. C.
Haase, 12dwin John
Hodge, Albert William
Kiefer, larry Dukes
MeCormick, Benjamnin 8.

. Payne, Harry Kenneth

Whatter, George V.
Upham, Stewart W,
Voge!l, Henry W.
Walter, Win. J
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Montana
New Jersey

New York

North Carolina
Ohio

Oklahoma

Pennsylvania

Rhode 1sland

Ttah
Virginia
Washington
England
Japan

South Afriea
South Australia
New Zealand

Arkansas
Florida
Georgia
Tilinois

Indiana

Froid . ) A ducay

Cuamden, 315 N, 27 St.. . .
East Orange, 137 Halsted St.. .
Little Falls, R, F. D, .

Paterson, 489 Main St.

Brooklyn, 253 Cumberland St. . .
Brooklyn, 616 Bainbridge St.
Brooklyn, 1715 West 13 St. .
Flushing, 19 Smart Ave.. ...
Jackson Heights, L. 1. 125 22nd St.
New York City, 89 Cortlandt St.
New York City, 1010 First Ave.. . ...

New York City, ¢/o R.C.A. Van Cortlandt Park So.

New York City, 117 E. 24th St.. F o

New York City, R.C.A. 70 Van Cortlandt Park So.
New York City, Bell Tel. Labs., 163 West St.. .
New York City, 894 Riverside Drive. .

New York City, 64 East 103 St.. .

New York City, ¢/o General Delivery . . .

New York City, 1820 Bryant Ave. Bronx

Qzone Park, L. 1., .

Rochester, 145 So. Fitzhugh St. .

Rockville Centre, 259 Raymond Ave. ..
Southampton, Box 269, w.

Woodhaven, 7424 87th Ave.

Ashville, Battery Co.. . .. ..

Cincinnati, 2042 Baltimore Ave.

Columlus, 28 W. Lougview Ave.

Tulaa, 114 West Third St.. .

Tulsa, 627 Main St. S. .
Tulsa, Willard Hotel . ..
Alentown, 1501 Liberty St
Chambersburg, Box 139 .
Cleartield, 326 Locust St.
Flaston, 1552 Freemansburg Ave. ..
Philadelphia, 843 . Price St.
Phildaelphia, 457 No. 12th St. .
Philadelphia, 5205 Akron St. .. ..
Pittsburgh, 5866 Burehfield Ave. .
Pottatown, 53 N. Charlotte St. .
Providence, 663 Academy Ave,
Spanish Ifork . . ... .. =

Roda, Box 2. i

Seattle, 113 L. 55th St. .

Seattle, 503 Melrose Ave. No.. .. .
London 8W 12, 42-A Balham Park Road .
RKawasaki, ¢/o The Tokyo Llec. Co. . ..
Kawasaki, ¢/o The Tokvo Elec. Co. .
Kawasaki, ¢/o The Tokyo Elec. Co. .
hawasaki, ¢/o The Tokyvo Elec. Co.
Kawasaki, ¢/o The Tokyo Elec. Co. .
Kawasaki, ¢/o The Tokyvo Elec. Co. .
Kuwasaki, ¢/0 The Tokvo Elec. Co. . .
Kawasaki, ¢/o The Tokyo Klec. Co. .
Nawasaki, ¢/o The Tokyvo Flee. Co

Sendai City, Harano-machi, Sending Station of JOHK,

Sendai Broadeasting Station . . .

Tokyo, ¢/o Tokyo Central Broadeasting Station

Atagoyamam . . . . m
Near Tokyo, 1244 Hirahari, Magomemachi.

Geographical Location of Members Elected June 5, 1929

.Jacobs, Marcellus L.
Sumner, Raymond Stokes
Feindel, Abbott
Farnsworth, Daniel W,
Trifari, Edmund
Bower, James

Rehbein, Arthur Frederick
Romeo, Anthon
.Sage, Frederic H.
Hickman, C. Nicholas
Blan, Michael

Haug, .Joseph

Krueger, Barton
Kune, Frank

Malter Louis
. Morrison, Howard
Rathner, Jack

Rifkin, J. L.

Svendsen, A. V
Trapkin, Jack H.
Misenheimer, Rob't. G.
.Foster, Charles W .
Lester, Paul Sabine

\ Buckingham, Wm. D.

.Cooper, Gustavus
Xorelle, J. L.
Fisher, Ellwow] T.
Graham, J. P,
Pitcher, J. W
Wise, James Orr
Robinson, 1. L..
Kurtz, Clyde R.
Ramsey, R. W,
Moyer, Elmo Enierson
Fox, Paul 8.

Benge, J. R.
Mousley, Franklin

Travis, Charles
Schlesinger, Louis BB,

.Roeller, Henry 8.
Thomas, Harold
Fuilmer, Don A.
Brien, William J.
Fitzpatrick, Georgze Wm.
IHemerich, Walter A .
Green, Charles M.
Kuno, T
Kuwajima, T.
Matsni, K.

Miyauchi, T.

Ohtani, 8.

Otsuka, Y.

So, Manabu
Suga, Y.

Suzuki, Hisao

Kanno, Gengo

Fukushima, T.
.Hamada, Shigenori

Tokyo, ¢/o Tokyo Central Broadeasting Station,

Atagovamam. . . . o
Tokyo, 59, Hitotsugicho, Akasakaku . ..

Kojimachiku

Tokyo, ¢/o l\'uigu.n. K.t_mtokuknn—.l.imnsl'm, Byl Chome

Uchisaiwai-cho, Kojimachiku . . .
Tongaat, Natal . . . .

Eleanor Terrace, Murray Bridge.
G. P. O. Box 188, Wellington .

Elected to the Junior grade
Little Roek, 723 Wright Ave. .
Avon Park . -
Atlanta, 933 Oak St.
Commerce . .
Carpenter, Box 272 .
Waukegan, 653 Mill Court
Connersville, 1948, . . 3
Valparaiso, 557 So. Locust St. .
Valparaiso, 153 College Ave. . .
Valparaiso, 502 East Jefferson
Valparaiso, 155 College Ave. . .

Koshikawa, Y.

. ...... Mita, S.
Tok_yp, c¢/o M. Kaneko, 2, 5-Chome, Kirakawa-Cho,

Nagao, R.

Nakajima, S.
Howard, W. I3,
Miller, Francis G.
Russell-Boyle, H.

..Stover, Arthur R, Jr.

.Collins, Florine
.Harrison, Richard H.
.Hood, Sam

. Bennett, Leslie W.
Herrmann, Albert, Jr.
. Hamilton, Charles Ed.
Cox, Hestor S.
Johnson, Julien S.
Mealy, Max B,

Reid, iHerbert G.
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Maryland
Massachusetts

Michigan
New Jersey
New York
Ohio

Oklahoma
Pennsylvania

Washington

Federated Malay
States

Hawaij

Baltimore, 2449 Lauretta Ave..
Boston, 570 Columbus Ave. .
Dorchester, 894 Blue Hill Ave. .
Harbor Spnnga .........

Jackson, 302 Biddle St., E. .

E) hzabeth 419 lemgs!on Sty
I’leasantville. 1507 8. Main St.. .
Brooklyn, 1121 Bedford Ave..
Brooklyn, 1272 E. 10th St..
Cleveland, 2015 E. 130th S$t. No. 10
Cleveland, 2088 Cornell Road. .. ..
Payne. -

Tulsa KVOO. .. inwn
Allentonn 618 N. 12th St.
Cynwyd, 407 State Road .. .
Easton, 17 So. 6th St.. .. ¥
Seattle, 7811 Stroud Ave.... ..

271 Kota Road Taiping . .
Honolulu, E. 1518 Liliha St..

Ridenour, Wm. 8
Hatten, Arthur Thomas
Berkowitz, Louis
Wright, Wilford C.

. Atkins, Carl Edward
. .Engel, Albert L.
.English, James G.

Gray, De Wayne R.

.. .Charlat, Arnold
.Goetz, V. Wm

Hybarger, H. Kenneth
Huhuenin, Glenda

.. White, Karl K.

Richardson, George A.

.March, Hallman W
.. Deutschman, Borah

Thomson, Howard M.
Sinh, Harbaksh

..Hisamoto. Masayuki



Proceedings of the Institute of Radio Engineers
Volume 17, Number 7 July, 1929

APPLICATIONS FOR MEMBERSHIP

Applications for election to the various grades of membership have heen re-
ceived from the persons listed below, and have been approved by the Com-
mittee on Admissions. Members objecting to the election or transfer of any of these
applicants should communicate with the Sceretary on or before August 1, 1929.

For Transfer to the Member grade

Dist. of Columbia Washington, ¢/o Federal Radio Commission....... Segal, Paul M.
Washington, 3314 Newark St.. . ... Miriek, C. B.
For Election to the Member grade
California San Irancisco, Signal Oflice, Presidio of San Fran-
cisco. A 55 00 ol A Winner, Williain Lane, Jr.
Dist. of Columbia  Washington, Dept. of Commerce, Radio Division... Barron,J. H., Jr.
Hlinois Alton, 1124 Washington St. d'Adrian, A. .. Duval
Chicago, 1400 Union Trust Bidg.. . Caldwell, Louis G.
Massachusetts Waban, 100 Devon Road. Replogle, Delbert E.
Montana Bozeman, ¢/o Montana State College West, Glenn Edwin
New Jersey Boonton, Radio Frequency Laboratories, Ine. Wilmotte, R. M.
Maplewood, 26 Berkeley Road s Pidgeon, oward A.
New York New York City, USS Bridge, ¢/o Pestmaster . Johnson, C. M.
New York City, 711 Fifth Avenue, Room 1223. ...  McElrath, George
Pennsylvania State College, 234 West Fajirmount Ave.. . . .. Woodruff, Eugene C.
Canada Toronto, Ont., Windsor Arms Apts., St. Thomas and
Sultan Sts.. . .. N Schwarz, Bertram A.
England Leeds, Yorks, 35 Reginald Terrace, Chapeltown . Harvey, Lionel
Lecds, 6 Blenheim Terrace, Northeastern School of
Wireless. . . : : Russell, M. W. G.
Manchester, British Broadeasting Corp. . . Bird, . J.
Norbury, SW, 119 Headcorn Road _Shaw, A. C.
Germany Berlin, I'ritschestrasse 11, 1, Charlottenburg Roder, Hans
taly Milan, Corso Italia, 13, ¢/o S.1.R.A.C. Osiatinsky, L.
New Zealand Christchurch, Canterbury University College, Flec
Jept. B s *. 4 1 MelLellun, Roderick Arthur
Wellington, G. I’. O. Box 638. Thow, Keith H
Scotland Dundlee, 1| Lochee Road Lyne, R. 11,
Edinburgh, “Dunelin,” 8 Cluny Drive. Beveridge, John A,
Spain Cartagena, Calle de Ignacio Ciarcia No. 3 Ramirez Eduardo Gareia
For Election to the Associate grade
\labama Birmingham, 1315 Woodland Ave., W_ E. Giglio, James A.
Arkansas Little Rock, ¢/o Marine Hotel. IRoom 850 Beem, Arthur W
North Little Rock, 1301 W_9th St. MeDonald, A. H.
Little Rock, 1311 Conumner St. . . .. Minor, Robert Lee
California Glendale, 1341 5th St ., .. Borkoven, Lewis Murray
Hollywood, 811 No. Vista St. Schiefer, C. Vreeland
Los Angeles, New C'ity Hall, Rooin 317 Chapple, James M.
Los Angeles, 2848 Westview St.. Gronoff, Harry
Colorado Denver. 3839 Y ates MeClimans, Abner E,
Dist. of Columbia Washington, 1201 9th 8t.. N, W Fugazzi, Frank J.
Washington, 1722 19th St._, Apt. 706 Hudiburg, Rea S.
Washington, 917 North Carolina Ave E. Monar, Fred B.
Washington, 5806 Colorado Ave. Murray, Philip J.
Washington, 3308 14th St., N. W | Zinnecker, H. K.
Florida Orlando, 30 E. Pine St.. . Shreve, A. French
Nlinois Chicago, 6038 Calumet Ave. : Hellman, Milton E.
Chieago, 4865 North Mermitage Hukle, R. M.
Chicago, 1541 East 65th St.. Johnson, E. O.
Chicago, 1250 W. North Ave. Lagasse. Albert
Indiana Indinnapolis, 2136 North De Quincey St Chapel, I. C.
Kentueky Ashland, e¢/o General Office, American Rolling Mill
C arr, Edward Mayes

0. .
Newport, 43 16th Street Clifton . Preuss, Arthur C.

Louisiana Slagle b : Hayes, I'red D).

Massachusetts Belmont, 33 Willow St.. ... ... Syvkes, Rouer Allen
Chicopee Falls, 121 East St. Winstead, Theodore

Bernard

Great Barrington, 24 Silver St. Parrish. Robert R.
Salem, 27 Chestnut St. Poor, Walter E.
Somerville, 46 Francesca Ave.. Dillaby, Edwin F.
Springfield, 1283 Carew St. . Morehouse, Dayton J.
Walton, 42 Brookfield Road Clark, R. W, 3rd

Michigan Detroit. 10401 Jefferson Ave.. E. Harding, Lawrence Merle
Detroit, 324 Ilendrie Ave. Schaefer, Richard J.
East Lansing, Hermian House . Moore, Harold A.
Jackson, Sparks-Withington Co. Obright, C. Alvin
Jackson, Sparks-Withington Co. Strait, Clarence L
Kalamazoo, 216 Rose Place. .. Goldsmith, O. Brude
Marshall, 301 N. Liberty St. IFaulkner, Douglas
Ypsilanti, 406 Florence St.. ... .Augustus, Lee M.

1096



Minnesota

Missouri

Nebraska
New Jersey

New York

Ohio

Oregon
Pennsylvania

South Carolina

‘Tennessee
‘exas

Australia
Canada

England

India

Philippine Islands
South Africa
South Rhodesia

Hlinois
IXansas
Minnesota
Missouri
New York

Washington

Applications for Membership

Minneapolis, 4912 41st Ave., S

8t. Paul KSTP, 5t. Paul Hotel

Independence, 100 Bowen St. .

Kansas City, 4707 Grand Ave.

Kansas City, 2004 Forest Ave.

Kansas City, Federal Building, Room 231

Kansas City, 4211 Wabash Ave.. . ..

Omaha, 3706, So. 23rd St.

Cliffwood, Bell Telephone Labs.

Fort Monmouth .

Lawrenceville, A. T. and T. Co. Radio Station

Long Branch, 165 Gurfeld Ave..

Roselle I’urk, 216 IMilbert st. ..

Rutherford, 1 Erie Ave.

Brooklyvn, 521 Monrce St.

Brooklyn, 269 Fifteenth St.

Brooklyn, 330 Bambridge St.

Candor

Elmira, P. 0. Box 402

Jackson Heights, .. I., 78 8ith St.

Long lsland City, 50-65 10th St.

New York City, 618 W. 13t6th St.

New York City, ¢/o Lexington lardware anil Radio
Co., 1633 Lexington Ave.

New York City, 553 Riverside Drive .

New York City, 24 Walker St., Room 203

New York Cit_\‘, 3063 Godwin Terrace

New York City, Radiomarine Corp.
Broadway

Port Jefierson, 238 E. Broadway

Rochester, 200 Central Trust Bldg.

Schenectady, 2334 Turner Ave.

Syracuse, 230 Roxford Road

Canton, 137 Columbus Ave., N. W

Cmcmnatl, 3120 Montana Ave.

Cincinnati, Crosley Radio Corp.

Cleveland, 2309 Roauoke Ave.

Cleveland, Research Labs., National Carbon €o.

Cleveluml, H800 Hrondwny.

Columbus, 2205 Summit St.

Springfield, 2103 Elmwood Ave.

Spriugﬁel(l. 55 S. Limestone St.

Wooster, 408 W. Grant St. . .

Portland, 901 E. Yamhill . . .

Bethlehem, 520 W. Broad St.

Bradford, 21 Thompeon Ave.

Iarrisburg, 401 Wiconisco St.

Harrishurg, 1722 Boas St.

Lansdale, 122 E. 5th St.

Qil City, Box 514 ..

Phlludolphm 2924 l’oplnr St.

Philadelphia, M oore School of Elec Engr.,U.of P..

Philadelphia, 6814 N_ 16th St

Pittaburgh, 1216 Chelton Ave.

Sharon Hill, 32 Bonsall Ave.

Swissvale, 7142 Washington St.

Columbia, ¢/o Perry“Mann Electric Co.

of Amer., 326

Memphis, 5056 South Main St. .

Houston, 1620 Main St. .

San Angelo, 16 South Milton St.

Strathfield, “Glenroy."” 19 Concord Road.

Halifax, N. 8., 69 l)ubhu St

l\lontreal Que ¢/o Northern Electric Co., Ltd.

\lontreal Que., \orthern Electric Co., 637 Crmg
St.

Toronto 8, Ont., . 31 Belhaven Road

Toronto 4, Ont., 7 Delaware Ave.

Victoria, . C. 1518 Cook St.. .

Weston, Ont.

London 8W1, 52 Eaton Terr 1ce, Westminster

Surrey, Sutton ‘Gateside.” Sutton Common Road.

Wigan, Lanes., 4 Springfield St.

Bombav Indinn Radio Telegrnph Oflice.

Manila, 306 San Antenio Paco. .

|olml|1|(~~|)llrg P. O. Box Cylhl

Snllsbu;\ ,lP 0. Box 34, ¢/o Messrs. Hubert Davies &

o., L.td.

For Election to the Junior grade

North Chicago, 1510 Sheridnn Road .
Lawrence, 1024 Alabama St. .
Northfield

St. Louis, 2615 St. Vincent Ave.
Brooklyn, 825 DeKalb Ave.
Yonkers, 448 North Broadw x\y
Vancouver, 1210 Harney St. .
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Roth, Harold B.
Mills, H. La\vrence
Beck,

.Fouts A\ ery L.

Gundy, Clarence Van
\lcl)onell William J.
Swett, J. .

Stroleel\y Herbert J.
Crawford, Arthar B,
Hoppough, Clav I.
Gilman, George William
Herson, Jacob 3.
Robinson, James W.
Wattson, Harry B,
Grainger, Maurice J.
Levine, Harry
Perrin, Arthur G,
Williams, Warren R.
Downing, Richard E.
Stotler, Albert

Asch, Marecus
Carazo, Louis

Kaplan, Henmmm G.
Knight, J. B, Jr.
Nichols. E]don
Rosenfield, Melville .J.

Venner, E. G
Carter, Philip Staats
Burns, Robert G.
\rnon (¢
\lurtm Ceorge L.
Faulatic Iy Gt
Felix, (‘Inn-n(e George
Hunter, Theodore A.
lhlrkhx\rdt. Isarl R,
Filgate, John T.
Martin, Frank J.
Stringfellow, William
Downey, William C.
Stolzenbach, R. W.
Specht, Miles
Neubauer, Edwin William
Hottel, H. W
Gimera, George
lleckman, J. W
Poorman, Arthur E.
Schieber, Leonard I3,
Paca, William 5.
Greathead, Arthur W.
Jen, C. |
Lowe. Carr E.
Ostermeier, C. H.
Travis, Irven A
Stanton, J. S,
Buggel, William Edward
Rose
Randolph, George T'.
Carter, William H_, Jr
Jones, Frank M
\lclntyre I)amel G.
Crowell, A.
Catton, W. R

Comach, Stanlex 1.
Kitchen, C. P.
Nichols, W, A,
Murdoch, G.
Hollinsworth, V. E.
Troutheck, Wilfrid H
Howard, C. G.
Evans, Alfred

Enon, Ernest R.
Aglugub, Zacarias G
Archer, C

Morison, Bruce

Taylor, H. 8.
Wheeler, Frederick
Grithth, Paul E,
Duffy, Charles A.
Dlugatch, Irwin
Seitz, 'rank A, Jr
Ryan, Lloyd F.



OFFICERS AND BOARD OF DIRECTION, 1929

(Terms expire January 1, 1930, except as otherwise noted)
President
A. Hovyt TayLor
Vice-President
ALEXANDER MEISSNER

Treasurer Secretary Editor

MELVILLE EAsTHAM

Joun M. CrayToN WaLTer G. Capy

Managers
EISING L. M. HuLL L. E. WHITTEMORE
Hogan R. H. MagrrioTT J. H. DELLINGER

(Serving until Jan. 1, 1931)
RR. H. MansoN ARTHUR BATCHELLER
(Serving until Jan. 1, 1931) (Serving until Jan. 1, 1932)
C. M. JaNsKkY, JR.
(Serving until Jan. 1, 1932)

Junior Paslt Presidents

Raren Bown
ALFRED N. GoLDSMITH

Board of Editors. 1929

WaLTeRr G. Capy, Chairman
STUART BALLANTINE G. W, P1cKARD
RaALPH BATCHER L. E. WHITTEMORE
CARL DREHER W. WiLsonN

Commiltlees of the Institute of Radio Engineers, 1929

Committee on Meetings and Papers F. H. KroGgEr
D. G. LirtLe
K. S. Van DykE, Chairman Wwum. H. MurpHY

WiLsoN AULL
W. R. G. BAKER

STUART BALLANTINE

R. R. BATCHER
M. C. BaTseL
ZeH Bouck
Rarpa Bown
H. H. BurrNERr
W. G. Capy

L. M. CLEMENT
E. T. DickEY
CARL DREHER
EpGgar FeLIx
V. M. GrRaHAM
O. B. HansoN
L. C. F. HorLE
J. W. HorTON
L. M. HuLL

S, M. KINTNER
S. 8. KirY

E

H

G. W. PicKARD

R. H. RanGEeR

B. E. SHACKELFORD
N. H. SLAUGHTER
H. M. TurNER
PauL T. WEEKs
JuLius WEINBERGER
HaroLp A. WHEELER
L. P. WHEELER

W. C. WHITE

L. E. WHITTEMORE
W. WirLson

R. M. WisE

IrviNG WoOLFF

All chairmen of Meetings and
Papers Committees of Institute sec-
tions, ez officio.
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Commitlees of the Institute—(Continued)

Committee on Admissions

R. A. HEsing, Chairman
ARTHUR BATCHELLER
H. F. Darr
C. P. EDwARDSs
C. M. JanskyY, JR.
F. H. Kroger
A. G. LEe
GEeORGE LEWwis
ALEXANDER MEISSNER
E. R. SuuTtE
J. S. SmITH
A. F. Van Dyck

All chairmen of Institute sections,
ex officio.

Committee on Awards

MEeLvVILLE EasTnam, Chairman
L. W. AustiIN

RaLpn Bown

W. G. Capy

A. Hoyr TavLOR

Committee on Broadcasting

L. M. HuLL, Chairman
ARTHUR BATCHELLER
CarL DREHER

PauL A. GREENE

J. V. L. Hoaan

C. W. Horn

R. H. MaArrIorT

E. L. NELsoN

Committee on Constitution
and Laws

R. H. Marriorr, Chairman
RarLrH Bown

E. N. CurTIS

W. G. H. Fincu

H. E. HaLLBORG

J. V. L. Hogan

G. W. PicKARD

HARrROLD ZEAMANS

Committee on Membership

I. 8. CoagEsuaLL, Chairman
F. R. Brick
W. W. Brown
H. B. CoxHEAD
H. C. GAWLER
R. S. Kruse
PenpLETON E. LEHDE
H. P. Maxinm
S. R. MoNTCALM
A. F. MURRAY
M. E. PAckMAN
J. E. SmiTH
JorN C. STROEBEL, JR.
All secretaries of Institute sections,
ez officio.

Committee on Nominations

MELVILLE EasTHAM, Chairman
ALrrED N. GoLDsMITH
DonaLp McNicoL

R. H. MaANsON

G. W. P1cRARD

Committee on Publicity
W. G. H. Fincn, Chairman
H. W. Baugar
Zen Bouck
C. E. BUTTERFIELD
OrrIN E. DunLaP
FrED EHLERT
A. H. HALLORAN
R. D. HEiNL
Lroyp JACQUET
Artuun H. LyNch
J. F. J. MAHER
A. H. MoRse
U. B. Ross
J. G. UzmANN
WiLris K. Wing

Committee on Institute Sections
E. R. SuurE, Chairman
AvusTIN BAILEY
M. BERGER
L. A. Brigas
F. E. ELDREDGE
D. H. GagE
F. P. Gururie
C. W. Horn
A. F. MuRRAY
B. E. SHACKELFORD
All chairmen of Institute sec-
tions, ex officio.

Committee on Standardization
J. H. DELLINGER, Chairman
M. C. BaTsEL
W. R. BLAir
C. E. Briguam
E. L. CuarrEE
T. A. M. CRAVEN
T. McL. Davis
E. T. DickEy
H. W. DREYER
C. P. EDWARDS
S. W. EpwAaRDs
GENERAL FERRIE
H. A. FREDERICK
ALrFrED N. GoLbsMITH
0. B. Hanson
J. V. L. HogaN
W. E. HoLLanD
C. B. JOLLIFFE
R. 8. Kruse
GeorGE LEwIs
R. H. ManNsoN
ALEXANDER MEISSNER
C. B. MiIrick
GiINO MONTEFINALE
E. L. NELsoN
L. G. PacenT
HARADEN PrATT
H. B. RicuMOND
C. E. RiCkARD
A. F. Rose
H. M. TURNER
K. B. WARNER
W. C. WHITE
C. E. WiLL1aMs
HipeET3uGgu Yaar
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A HIGH PRECISION STANDARD OF FREQUENCY*

By
W. A. MARRISON

(Bell Telephone Laboratories Inc., New York, N. Y.)

Summary—A new standard of frequency is described in which three 100,000-
cycle quartz crystal-controlled oscillators of very high constancy are employed.
These are interchecked automatically and continuously with a precision of aboul one
part in one hundred million. They are checked daily in terms of radio time signals
by the usual method employing a clock controlled by current maintained at a sub-
multiple of the crystal frequency. Specially shaped crystals are used which have
been adjusted to have temperature coefficients less than 0.0001 per cent per degree C.

O meet the demands for increased precision in measurement
and greater reliability of operation a new reference standard
frequency system has been developed in the Bell Telephone Labo-
ratories having an abs