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The Ingtitute of Radio Engineers

GENERAL INFORMATION

InstiTUTE. The Institute of Radio Engineers was formed in 1912 through the
amalgamation of the Society of Wireless Telegraph Engineers and the
Wireless Institute. Its headquarters were established in New York City
and the membership has grown from less than fifty members at the start

to several thousand.

Arvs anp Omsects. The Institute functions solely to advance the theory and
practice of radio and allied branches of engineering and of the related arts
and sciences, their application to human needs, and the maintenance of a
high professional standing among its members. Among the methods of ac-
complishing this is the publication of papers, discussions, and communi-
cations of interest to the membership.

ProceEDINGS. The PROCEEDINGS is the official publication of the Institute and
in it are published all of the papers, discussions, and communications re-
ceived from the membership which are accepted for publication by the
Board of Editors. Copies are sent without additional charge to all members
of the Institute. The subscription price to nonmembers is $10.00 per year,
with an additional charge for postage where such is necessary.

REesponsIBILITY. It is understood that the statements and opinions given in the
PrROCEEDINGS are views of the individual members to whom they are
credited, and are not binding on the membership of the Institute as a whole.
Papers submitted to the Institute for publication shall be regarded as no

longer confidential.

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

MaNUscripTs. All manuscripts should be addressed to the Institute of Radio
Engineers, 33 West 39th Street, New York City. They will be examined by
the Papers Committee and the Board of Editors to determine their suita-
bility for publication in the PRocEEDINGS. Authors are advised as promptly
as possible of the action taken, usually within two or three months. Manu-
scripts and illustrations will be destroyed immediately after publication of
the paper unless the author requests their return. Information on the
mechanical form in which manuscripts should be prepared may be obtained
by addressing the secretary.

Maruing. Entered as second-class matter at the post office at Menasha, Wis-
consin. Acceptance for mailing at special rate of postage is provided for in
the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L.
and R., and authorization was granted on October 26, 1927.
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THE INSTITUTE OF RADIO ENGINEERS, INC.
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APPLICATIONS FOR MEMBERSHIP

Applications for transfer or election to the various grades of membership
have been received from the persons listed below, and have been approved by
the Admissions Committee. Members objecting to transfer or election of any of
these applicants should communicate with the Secretary on or before June 30,

1934. Final action will be taken on these applications July 2, 1934.
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Election Notice

ARTICLE VII

NOMINATION AND ELECTION OF PRESIDENT, VICE PRESIDENT, AND THREE
DIRECTORS AND APPOINTMENT OF SECRETARY,
TREASURER, AND FIVE DIRECTORS

Sec. 1—On or before July 1st of each year the Board of Directors shall call
for nominations by petition and shall at the same time submit to qualified voters
a list of the Board’s nominations containing at least two names for each elective
office, together with a copy of this article.

Nominations by petition shall be made by letter to the Board of Directors
setting forth the name of the proposed candidate and the office for which it is
desired he be nominated. For acceptance a letter of petition must reach the ex-
ecutive office before August 15th of any year, and shall be signed by at least
thirty-five Fellows, Members, or Associates.

Each proposed nominee shall be consulted and if he so requests his name
shall be withdrawn. The names of proposed nominees who are not eligible under
the Constitution, as to grade of membership or otherwise, shall be withdrawn by
the Board.

On or before September 15th, the Board of Directors shall submit to the
Fellows, Members, and Associates in good standing as of September 1st, a list
of nominees for the offices of President, Vice President, and three Directors.
This list shall comprise at least two names for each office, the names being ar-
ranged in alphabetical order and shall be without indication as to whether the
nominees were proposed by the Board or by petition. The ballot shall carry a
statement to the effect that the order of the namesis alphabetical for convenience
only and indicates no preference.

Fellows, Members, and Associates shall vote for the officers whose names
appear on the list of nominees, by written ballots in plain sealed envelopes, en-
closed within mailing envelopes marked “Ballot” and bearing the member’s writ-
ten signature. No ballots within unsigned outer envelopes shall be counted. No
votes by proxy shall be counted. Only ballots arriving at the executive office prior
to October 25th shall be counted. Ballots shall be checked, opened, and counted
under the supervision of a Committee of Tellers, between October 25th and the
first Wednesday of November. The result of the count shall be reported to the
Board of Directors at its first meeting in November and the nominees for Presi-
dent and Vice President and the three nominees for Directors receiving the
greatest number of votes shall be declared elected. In the event of a tie vote the
Board shall choose by lot between the nominees involved.

Sec. 2—The Treasurer, Secretary, and five appointive Directors shall he
appointed by the Board of Directors at its annual meeting for a term of one year
or until their successors be appointed.

In accordance with the above, notice is hereby given that the fol-
lowing names have been placed in nomination to be balloted on in 1934.
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For PRESIDENT

Stuart Ballantine William Wilson
For ViceE PRESIDENT
Heinrich Barkhausen P. O. Pedersen
For DIRECTORS
L. C. F. Horle E. L. Nelson
Haraden Pratt B. E. Shackelford
H. A. Wheeler L. E. Whittemore

Joint Meeting with International Scientific Radio Union

A joint meeting of the Institute was held with the American Section
of the International Scientific Radio Union in the National Academy
of Sciences Building, Washington, D.C., on April 27, 1934. The morning
session was presided over by Dr. Dellinger and the afternoon session
was under the direction of President Jansky. Twenty-one papers were
presented and abstracts of them follow.

THE DEVELOPMENT AND CHARACTERISTICS OF NINE-CM
RADIATION

G. R. KiLGORE
‘Westinghouse Electric & Manufacturing Company

ABSTRACT

The application of “Micro-Rays” or radio-optical waves less than one meter
in length to transmission of intelligence is continuously gaining in importance
because of the convenience with which such waves can be focused in narrow
beams by means of properly shaped reflectors. The shorter the waves used, the
easier the design of an efficient optical system; but at the same time the more
difficult is the generation of oscillations of proper frequency. Magnetostatic
tubes with suitable circuits seem at present to be the most efficient generators
of radio-optical waves from 50 down to one-centimeter. A description of a practi-
cal transmitting and receiving apparatus for nine-centimeter waves is given. A
method of modulation of radio-optical waves by voice and music is outlined. A
tube detector for reception of nine-centimeter waves is described.

NOTES ON PROPAGATION AT A WAVELENGTH
OF 73 CENTIMETERS

B. Trevor AxD R. W. GEORGE
(RCA Communications, Ine.

ABSTRACT

Quantitative field strength observations have been made on-a wavelength
of 73 centimeters with improved apparatus. The methods are described. Propa-
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gation data have been obtained with the receiver installed in an automobile and
an airplane. Further observations were made on the ground at a distance of 111
miles, 8000 feet below the line of sight from the transmitter. The results show the
nature of the propagation of 73-centimeter waves over distances up to 175
miles. Below the transmitter’s horizon, rapid attenuation occurs with distance
from the transmitter, the plane of polarization of the transmitted signal remains
unchanged, and various types of fading are observed.

VACUUM TUBES FOR GENERATING FREQUENCIES
ABCVE 100 MEGACYCLES

C. E. Fay, anp A. L. SAMUEL
(Bell Telephone Laboratories, Inc.)

ABSTRACT

The failure of conventional vacuum tubes to oscillate above some critical
frequencies is analyzed and illustrated by data on a tube capable of oscillation
at frequencies up to 300 megacycles. A Barkhausen tube giving output of the
order of five watts in the range from 450 to 600 megacycles is described. For
higher frequencies (up to 2500 megacycles) spiral grid Barkhausen tubes have
been used. By departing from conventional construction principles it is possible
to extend the operation of negative grid oscillators above 300 megacycles, one
tube described in detail giving six watts at 500 megacycles. By further refine-
ment appreciable power has been obtained at 1000 megacycles and the possi-
bilities have by no means been exhausted.

THE 1932 ECLIPSE OBSERVED BY RADIO FACSIMILE

E. F. W. ALEXANDERSON
(General Electric Company)

ABSTRACT

In connection with the eclipse in August, 1932, a good deal of interest was
gshown in the theory of the electronic shadow which was expected during the two
hours before the optical eclipse. A radio receiving station equipped to take con-
tinuous facsimile records of a signal from Schenectady was therefore set up at
Conway, New Hampshire. The records show a marked change in conditions dur-
ing the period of the expected electronic shadow. The paper contains samples
of the facsimile records and an interpretation of the phenomena ohserved.

SOME RECENT WORK ON THE IONOSPHERE IN CANADA

J. T. HENDERSON
(Canadian Nations) Rescurch Council)

ABSTRACT

A brief résumé of the results of ionospheric measurements at McGill Uni-
vergity, by Dr. W. B. Ross for the period January to August, 1933, is given.
Generally speaking, these are in good agreecment with those of other workers but
an anomalous case where 1t hos heen possible apparently to get echoes from re-
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gion F at times when region E was much more intensely ionized than F, was
noted in a few cases. The method of automatic recording recently set up at the
National Research Council in Ottawa is described. The output of the receiver
is impressed on a cathode-ray oscillograph and a special form of time base de-
vised which permits reference lines, denoting definite layer heights, to be recorded
continuously on the photograph.

STUDIES OF THE IONOSPHERE BY MULTIFREQUENCY
AUTOMATIC RECORDING

T. R. GILLILAND
(Bureau of Standards)

ABSTRACT

This paper shows the diurnal and seasonal changes of ionosphere layer
heights and critical frequencies, observed with an automatic recorder covering a
frequency band from 2500 to 4400 kilocycles. Records were obtained each hour
during most of the past year. During the daytime the E, Fy, and F; layers return
reflections at these frequencies. Other strata between E and F; layers are often
indicated. The F; layer disappears in the late afternoon and is much less pro-
nounced in winter than in summer. At night the ordinary and extraordinary rays
from the F layer become critical. The intensity of ionization in this layer often
increases during the night or may remain practically constant for several hours.

IONOSPHERE MEASUREMENTS AT LOW LATITUDES

L. V. BeErgNER aND H. W. WELLS
(Carnegie Institution of Washington)

ABSTRACT

Ionosphere measurements at the Huancayo, Peru, Observatory (latitude
12°S.) of the Department of Terrestrial Magnetism, Carnegie Institution of
Washington, identify the E, Fi, and F; layers in the daytime, as found at Wash-
ington, D. C. Two reflection components are found for the F; and F, layers,
reaching critical values at different frequencies, the difference corresponding
closely to that calculated for the effect of magneto-ionic double refraction due to
the earth’s magnetic field. From these data further information on the actual
lonization conditions is obtained, indicating that the ionization is due to elec-
trons rather than heavier ions. The F; critical frequency appears to be several
thousand kilocycles higher at Huancayo than at Washington, and its diurnal
variation is much more erratic than that for the lower layers.

A HIGH-FREQUENCY ELECTRODYNAMIC AMMETER

H. M. TurNEr anp P. C. MicHEL
(Yale University)

ABSTRACT

An instrument designed as a laboratory standard for the measurement of
current at frequencies above twenty megacycles consists of a closed ring
freely suspended in the field of an exciter coil. The exciter current is calculated
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from the physical dimensions of the instrument and the observed period of the
torsional vibration of the ring. The smallness of the physical dimensions mini-
mizes the capacity effects. The impedance of the instrument is independent of the
current amplitude. The power consumed is relatively small.

SOME THERMAL METHODS OF MEASURING POWER
LOSS IN VACUUM TUBES

F. P. Cowan

(Harvard University)
ABSTRACT

The reading of an indicator of the thermal radiation from a tube is noted
when the tube is oscillating. The same reading is produced with the tube not
oscillating by proper adjustment of power input. Power loss in the oscillating
tube then equals power input when not oscillating. Various indicators have been
used including an air chamber with temperature controlled outer jacket and a
thermopile. The latter, when used with a filter seems best. This filter removes the
heat coming from the glass and leaves that from the plate thereby reducing the
time of equilibrium from 15 minutes to 2. Errors due to shift in heat distribution
between oscillation and nonoscillation and possible changes in filament power
have been examined. Values of power loss correct to within 1 or 2 per cent even
at 20 or 30 megacycles can be obtained.

THE PRIMARY FREQUENCY STANDARD AND MONITORING
STATION OF THE CANADIAN RADIO BROAD-
CASTING COMMISSION

W. A. STEEL

(Canadian Radio Broadcasting Commission)
ABSTRACT

The Canadian Radio Broadcasting Commission has recently installed a fre-
quency standard and main monitoring station, in order to control the frequency
of all broadcasting stations in Canada. A series of special receivers has been con-
structed to cover the frequency band from 500 to 25,000 kilocycles, so that not
only the broadcast band but all harmonics and high-frequency broadcast stations
may be measured. The frequency standard has been specially designed for this
purpose. Three quartz oscillators, each with a separate heat and power supply,
constitute the standard. One crystal vibrating at 50 kilocycles drives a 1000-
cycle clock through a chain of multivibrators. The average frequency of this
crystal is determined from a comparison of the clock with Arlington time sig-
nals. This comparison is recorded automatically four times a day. The instan-
taneous frequency of the clock crystal is obtained from its comparison with the
frequencies of the other two crystals which are adjusted about 0.15 cycles below
50 kilocycles. The beats between the clock crystal and cach of these crystals are
automatically counted over a nine-minute interval and recorded alternately. Al-
though the equipment is used principally as the standard of frequency for
Canadian broadcast stations, it also furnishes frequencies of one cycle and its
decimal multiples to the laboratories of the National Research Council.
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A METHOD OF MEASURING NOISE LEVELS ON SHORT-
WAVE RADIOTELEGRAPH CIRCUITS

H. O. PETERSON
(RCA Communiecations, Inc.)

ABSTRACT

This method is essentially a means for continuously measuring the per-
centage of elapsed time that the noise level exceeds a certain predetermined volt-
age level. The predetermined voltage level may be made any level at which data
are desired. The device consists of a biased tube circuit such that when input sig-
nal exceeds a certain level, the output tube passes a normal value of plate cur-
rent through a ballistic meter of slow period. If the input continuously exceeds
the threshold level, the ballistic meter reads “100 per cent.” The data obtained
are particularly useful in connection with the engineering of short-wave tele-
graph circuits, since these are usually operated through vacuum tube relay de-
vices at the receiving end, set to register normal output whenever the signal
“marks” at any level above a controllable threshold value.

FREQUENCY DISTRIBUTION OF THE INTENSITIES
OF RADIO ATMOSPHERICS

K. A. NorToN
(Bureau of Standards)

ABSTRACT

The variation of intensity of radio atmospherics with frequency is deter-
mined by two factors, (a) the production of atmospherics, and (b) the propaga-
tion of the atmospherics to the receiver. A general formula for the propagation
factor is derived. The Eckerslev-van der Pol attenuation formulas for the ground
wave are presented in a simplified graphical form. These formulas are then used
in the general formula to determine the propagation factor under conditions
such that most of the atmospherics arrive as ground waves. In conjunction with
the empirical Austin-Cohen formula, the method is used to calculate the fre-
quency distribution of atmospherics in the frequency band from 10 to 60 kilo-
cycles. The agreement between theory and measurement data is satisfactory.

DEVELOPMENTS IN AUTOMATIC SENSITIVITY CONTROL

G. E. Pray
(Signal Corps Laboratories)

ABSTRACT

First is presented a short review of several circuits in common use, in which
detection and automatic sensitivity control are combined in one tube. Advan-
tages and disadvantages of each circuit are illustrated by means of curves show-
ing operating characteristics. A discussion follows, showing how all of the de-
sirable features, including delayed detection and delayed automatic sensitivity
control, are obtained by use of a standard tetrode or pentode tube, doing away
with the necessity for using special types of tubes.
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PHASE ANGLE OF VACUUM TUBE TRANSCONDUCTANCE
AT VERY HIGH FREQUENCIES

F. B. LLEWELLYN
(Bell Telephone Laboratories, Inc.)

ABSTRACT 3

Theoretical considerations indicate that the transconductance of a vacuum
tube exhibits a phase angle when the transit time of electrons from cathode to
anode becomes an appreciable fraction of the high-frequency period. Measure-
ments show that such a phase angle actually occurs and that its behavior is in
general agreement with the theoretical predictions.

A NEW METHOD OF DETERMINING THE OPERATING CHAR-
ACTERISTICS OF POWER OSCILLATORS

C. N. Kimparr aAND E. L. CHAFFEE
(Harvard University)

ABSTRACT

The performance of vacuum tube power oscillators is determined by tests
made at 60 cycles. The low-frequency potentials are applied to the plate and
grid electrodes from the 60-cycle power mains through suitable transformers.
Wattmeters placed in the circuit indicate the magnitudes of the plate and grid
power losses. The wave forms of and the phase angle between the alternating
plate and grid voltages are determined from 60-cycle measurements. Radio-fre-
quency measurements with the same tubes show close agreement with the re-
sults of the 60-cycle tests. A new method of presenting the results is also given
in which the operating characteristics of the vacuum tube are shown as contours
on the e,—¢; plane.

GRID CIRCUIT LOSSES IN VACUUM TUBES AT VERY
HIGH FREQUENCIES

B. J. TuomprsonN anp W. R. Fenrnis
(RCA Radiotron Company, Inc.)

ABSTRACT

This paper presents the results of a theoretical and experimental study of the
input resistance of vacuum tubes at high frequencies. H. O. Peterson of RCA
Communications, Inc., first observed that at wavelengths as long as 22 meters
the input resistance of a radio-frequency amplifier tube is comparatively low and
is a function of the operating conditions of the tube and of the frequency. In this
paper it is shown that the input loading effect is due to the appreciable time of
transit of the electrons across the space between cathode and anode, that the
theory presented agrees gqualitatively with the results, and that this effect is one
of the major limitations to the use of vacuum tubes at high frequencics.
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A “SHORT-CUT” METHOD FOR CALCULATION OF HARMONIC
DISTORTION OF MODULATED RADIO WAVES

I. E. MouroMTsEFF AND H. N. KozANOWSKI
(Westinghouse Electric and Manufacturing Company)

ABSTRACT

Precalculation of harmonic distortion produced by vacuum tubes used in
all stages of a class-B audio amplifier, for a great variety of operating conditions,
is an important item in the work of the radio design engineer. A graphical method
for this and similar calculations, which gives considerable saving of time has been
developed. It is applicable to all symmetrical periodic curves containing har-
monic components plotted to the sine of the fundamental frequency, sin wt. The
procedure consists in connecting the ends of such a curve by a straight line and
measuring the ordinate differences between the curve and the chord for five
definite values of abscissas. Simple expressions allow, then, for a rapid calcula-
tion of harmonic components up to 11th order. The method has proved to be very
useful in class-B modulator design.

SPACE-CHARGE EFFECTS IN PIEZO-ELECTRIC RESONATORS
W. G. Capy

(Wesleyan University)

ABSTRACT

When an X-cut quartz plate vibrates extensionally at its fundamental fre-
quency in the direction of its thickness, the mechanical stress, and hence the
piezo-electric polarization, may be assumed, as a first approximation, to be
distributed sinusoidally in the z-direction, and to be uniform in the ¥ and 2
directions. Equations are derived for the resulting space and surface charges.
The components of electric intensity due to these charges are determined, as well
as their effect upon the equivalent stiffness and frequency, for resonators having
air-gaps of any magnitude.

LOW-FREQUENCY TRANSMISSION OVER TRANSATLANTIC PATHS

H. H. BEveEragE and G. W. KENRICK
(RCA Communications, Inc.) (Tufts College)

ABSTRACT

Continuous records of field intensity taken at several receiving points and
on various types of antenna systems are compared. Evidence of incoherent low-
frequency fading is found. Several measures of variability are discussed and
changes observed are compared with variations in earth potentials. Evidence for
analogous transmission phenomena to those commonly associated with high-
frequency transmission is discussed.

INPUT IMPEDANCE OF VACUUM TUBE DETECTORS
AT ULTRA SHORT WAVES

A. B. CrRaAwFoORD
(Bell Telephone Laboratories, Inc.)
ABSTRACT

An impedance substitution method, employing a Lecher frame, has been
used to measure the variation with frequency of the input impedance of several
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types of receiving tubes operating as balanced detectors in the wavelength range
1 to 5 meters. The measurements give the values of the parallel combination of
resistance and reactance that is equivalent to the tube impedance at a particular
frequency. Practically all the tubes measured exhibit the properties of a multi-
resonant network. Only the smaller and special tubes are still capacitive at 1
meter. The necessity of reducing the inductance of the leads within the tube en-
velope to a minimum is shown by the curves obtained.

IONOSPHERE STUDIES AT FAIRBANKS, ALASKA

H. B. MAR1s
(Naval Research Laboratory)

ABSTRACT

Apparent ionosphere heights range from 130 to 700 kilometers, the average
increasing from 260 kilometers in December, 1932, to 300 kilometers in March
1933. Observations made during a zenith auroral display indicated that the
maximum ion density of the ionosphere may be 100 kilometers or more above the
position of maximum auroral brilliancy. Signals from distant stations heard dur-
ing an active auroral display indicated that auroral activity may give a swinging
Doeppler shift to the frequency of a signal. Signal absorption was found to be
much more important than maximum ion density in the reception of high-
frequency signals. This is in agreement with the results of all attempts at com-
mercial use of frequencies above 3000 kilocycles in Alaska.

A series of active magnetic disturbances of eight days each during January,
February, March, and April, obliterated nearly all echo signals. Another series
of mild one day disturbances through April, May, June, and July resulted in a
great increase in efficiency of signal reception especially during daylight hours.

May Meeting of the Board of Directors

The Board of Directors met on the afternoon of May 2 in the In-
atitute office and those present were: C. M. Jansky, Jr., president;
Melville Eastham, treasurer; Arthur Batcheller, O. H. Caldwell, Al-
fred N. Goldsmith, R. A. Heising, J. V. L. Hogan, L. C. . Horle, C. W.
Horn, E. L. Nelson, E. R. Shute, H. M. Turner, A.TF. Van Dyck, H. A.
Wheeler, William Wilson, and H. P. Westman, secretary.

Thirty-one applications for Associate membership, one for Junior,
and two for Student membership were approved.

The secretary was named as alternate representative on the Hlec-
trical Standards Committee.

A request from L. E. Whittemore asking that he be released from
membership on the Tellers Committee because his name was placed in
nomination for director was complied with.

The Medal of Honor for 1934 is voted to 8. C. Hooper, Captain,
U.S.N., for his orderly planning and systematic organization of radio
communication in the government service with which he is aggociated,
and the concomitant and resulting advances in the development of
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radio equipment and procedure. The Medal of Honor, until further ac-
tion by the Board, will be made of bronze in view of the present con-
ditions affecting the use of gold.

The Morris Liebmann Memorial Prize was voted to V. K. Zworykin
of the RCA Victor Company for his contributions to the devzlopaent
of television.

The president was empowered to appoint a committee to prepare a
review of radio developments during 1934 for possible presentation at
the New York meeting to be held in December.

The possibilities of continuing the preparation of material for the
“Radio Abstracts and References” section of the PrRoCEEDINGS were
discussed at length and the president was empowered to appoint a
small committee to investigate the possibilities of obtaining funds for
this purpose and outline the type of bibliographical work which can be
accomplished.

The Emergency Employment Service reported the placing of thir-
teen registrants during April and a total registration of 668. Two hun-
dred and fifty men have been placed in positions during the past year.

Committee Work
AwarRps COMMITTEE

A meeting of the Awards Committee was held on the afternoon of
May 2 in the Institute office and H. M. Turner, chairman; A. F. Van
Dyck, William Wilson, and H. P. Westman, secretary, were in attend-
ance.

The recommendations of the committee were prepared and sub-
mitted to the Board of Directors at its meeting later that afternoon.

SECTIONAL COMMITTEE ON RADIO
Technical Committee on Vacuum Tubes

A meeting of the Technical Committee on Vacuum Tubes of the
Sectional Committee on Radio which was attended by M. J. Kelly,
D.F. Schmidt, and H. P. Westman, secretary, was held on the morning
of April 17 to consider material which has been submitted for stand-
ardization by the International Electrotechnical Commission at a
meeting to be held in The Hague late in May.

Radio Transmissions of Standard Frequencies

The Bureau of Standards transmits standard frequerncies from its
station WWYV, Beltsville, Md., every Tuesday except legal holidays.



Institute News and Radio Notes 687

The transmissions are on 5000 kilocyeles per second. The transmissions
are given continuously from 12 noon to 2 p.M., and from 10: 00 p.M. to
midnight, Eastern Standard Time. The service may be used by trans-
mitting stations in adjusting their transmitters to exact frequency, and
by the public in calibrating frequency standards, and transmitting and
receiving apparatus. The transmissions can be heard and utilized
by stations equipped for continuous-wave reception through the
United States, although not with certainty in some places. The ac-
curacy of the frequency is at all times better than one cycle per sec-
ond (one in five million).

From the 5000 kilocycles any frequency may be checked by the
method of harmonics. Information on how to receive and utilize the
signals is given in a pamphlet obtainable on request addressed to the
Bureau of Standards, W ashington, D. C.

The transmissions consist mainly of continuous, unkeyed carrier
frequency, giving a continuous whistle in the phones when received
with an oscillating receiving set. For the first five minutes the general
call (CQ de WWYV) and announcement of the frequency are trans-
mitted. The frequency and the call letters of the station (WWYV) are
given every ten minutes thereafter.

Supplementary experimental transmissions are made at other
times. Some of these are made at higher frequencies and some with
modulated waves, probably modulated at 10 kilocycles. Information
regarding proposed supplementary transmissions is given by radio
during the regular transmissions.

The Bureau desires to receive reports on the transmissions, es-
pecially because radio transmission phenomena change with the season
of the year. The data desired are approximate field intensity, fading
characteristics, and the suitability of the transmissions for frequency
measurements. It is suggested that in reporting on intensities, the
following designations be used where field intensity measurement ap-
paratus is not used: (1) hardly perceptible, unreadable; (2)weak,
readable now and then; (3) fairly good, readable with difficulty; (4)
good, readable; (5) very good, perfectly readable. A statement as to
whether fading is present or not is desired, and if so, its characteristics,
such as time between peaks of signal intensity. Statements as to type
of receiving set and type of antenna used are also desired. The Bureau
would also appreciate reports on the use of the transmissions for pur-
poses of frequency measurement or control.

All reports and letters regarding the transmissions should be ad-
dressed to the Bureau of Standards, Washington, D. C.
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Institute Meetings
ATLANTA SECTION

A meeting of the Atlanta Section was held at the Georgia School
of Technology on February 15 and was presided over by H. L. Reid,
chairman. Twenty-nine members and guests were in attendance.

A paper on “Harmonic Analyzers” was presented by I. H. Gerks,
Professor of Electrical Engineering at the Georgia School of Tech-
nology. In addition to presenting a theoretical discussion of the design
and operation of harmonic analyzers, Professor Gerks demonstrated its
operation with equipment set up for that purpose. The paper was dis-
cussed by Messrs. Daugherty, Reid and Wills.

The March meeting of the Section was held on the 15th at the
Georgia School of Technology. Twenty-five were in attendance and the
presiding officer was H. L. Reid, chairman.

Professor Gerks presented a paper on “Cathode Ray Oscillo-
graphs.” He pointed out that brilliance was directly proportional to the
applied voltage. The threshold effect was discussed and its importance
in measurement work outlined. The use of the tubes for measuring pur-
poses was described and a demonstration given by means of such equip-
ment. Messrs. Bangs, Daugherty, Reid, and Wills participated in the
discussion.

BosToN SeEcTIiON

A meeting of the Boston Section was held on March 23 at Massa-
chusetts Institute of Technelogy. G. W. Kenrick, secretary, presided
and the attendance was 100.

A paper on “Municipal Police Communication Systems” was pre-
sented by C. E. Tucker, Professor of Electrical Engineering at Massa-
chusetts Institute of Technology. The subject was introduced with a
description of the requirements and equipment used in municipal police
communication systems. The relation of wire and telephone circuits
to the radio facilities of such a system adapted for large urban areas
was discussed. Illustrations were chosen from the results of recent sur-
veys in the vicinity of Boston. Advantages and disadvantages of radio
as compared to wire facilities and blinker systems were considered and
the logical fields of each pointed out. Several of those present partici-
pated in the discussion. The dinner which preceded the meeting was at-
tended by twenty.

The April meeting of the Boston Section was held on the 20th at
Harvard University and was presided over by E. L. Chaffee, chairman.
Stuart Ballantine of the Boonton Research Corporation presented the
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paper on “High Quality Broadcast Transmission Reception” which was
published in the May PROCEEDINGS. It was discussed by a number of
the fifty members and guests in attendance. Twenty-five were present
at the informal dinner which preceded the meeting.

BUFFALO-NIAGARA SECTION

On April 11 a meeting of the Buffalo-Niagara Section was held at
the University of Buffalo. L. Grant Hector, chairman presided and the
attendance was forty-one.

A paper on “Airway Radio Beacons and Transmitters and Their
Operation” was presented by J. G. Petrison, chief operator in charge
of WWAB, the Department of Commerce station at the Buffalo Air-
port. A general discussion followed its presentation.

CINCINNATI SECTION

A meeting of the Cincinnati Section was held on March 13 at the
University of Cincinnati with R. E. Kolo, chairman, presiding. Thirty
members and guests were present.

A paper on “General Tube Design” was presented by W. R. Jones
a commercial engineer for Hygrade Sylvania Corporation. In it, he
pointed out many of the troubles experienced in the manufacture of
tubes and explained the various changes made to correct these faults.
He also explained in detail some of the defects peculiar to particular
types of tubes and described their limits and precautions necessary for
their use.

The meeting was concluded with the showing of a motion picture
entitled the “Bradleyometer” which was commented on by D. S. W.
Kelly, chief engineer of the Allen-Bradley Company.

The April meeting of the section was held on the 17th at the Engi-
neers Club in Dayton, Ohio. Two hundred and fifty were present and
Chairman Kolo presided.

The meeting was devoted to the subject of “Blind Landing Sys-
tems for Aircraft” which was preceded by an inspection trip to Wright
Field which was taken during the afternoon. The first paper presenting
the pilot’s viewpoint was given by Captain A. F. Hegenberger of the
Wright Field Aireraft Laboratory. He introduced the subject with a
discussion of the need of the army and commercial aviators for control
of their planes when weather conditions do not permit satisfactory visi-
bility. Blind flying using station beacons and artificial horizon in con-
junction with the other instruments found on aircraft does not com-
pletely solve the landing problem. The Wright I'ield Laboratory de-
veloped a method of landing employing two beacons of slightly differ-
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ent frequency separated about a mile and a half and in a direct line
toward the runway on which the plane is to land. The pilot locates his
ship over the line of the two transmitters in landing.

The second paper was on “The Radio Compass” and was presented
by G. G. Kruesi of the Wright Field Aircraft Laboratory. His discus-
sion covered the equipment carried by the plane to enable the pilot to
make use of the signals from the beacon transmitters. The history of
early developments showed the first types gave direction over one
quadrant but that all four quadrants were identical. The later develop-
ments reduced this difficulty to give absolute location by slight fre-
quency changes in the marker beacons. The demonstration of radio
compass equipment as applied to broadcast station transmission was
shown.

The third portion of the meeting was devoted to a “Technical De-
seription of Ground Equipment” by C. D. Barbulesco of the Wright
Field Aircraft Laboratory. He discussed ground equipment necessary
for the functioning of the flight instruments. The apparatus consisted
of small portable transmitters which could be stationed at proper loca-
tions as direction beacons. In addition, a boundary marker is placed
on the edge of the field. This operates at ultra-high frequencies and
is picked up by a tuned antenna and receiver which operates a neon
light on the control panel at the time when the plane passes directly
over the boundary of the field. It requires no adjustment by the pilot
and a demonstration was given of its operation.

CLEVELAND SECTION

F. T. Bowditch, chairman, presided at the April 26 meeting of the
Cleveland Section.

A paper on “Radio Receiver Circuits” was presented by J. A.
Burtch, President of the Shellburn Radio Manufacturing Company in
whose offices the meeting was held. The speaker outlined improvements
in the direct coupled audio-frequency amplifier which permits stable
operationwithvariation in resistorvalues of as much as twenty per cent.
Loud speaker developments to permit a single cone to reproduce all
frequencies from 16 to 12,000 cycles were outlined. Equipment em-
bodying these advances was demonstrated by means of an audio-fre-
quency oscillator as well as the use of records and direct pick-up by
piezo-electric microphones.

A new type of automobile radio receiver was demonstrated as was
short-wave reception by means of converters and regular receivers. The
paper was closed with a short discussion of some of the factors which
advertising and sales aspects dictate in design of radio equipment.
The attendance totaled fifty-eight.
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Los ANGELES SECTION

The regular meeting of the Los Angeles Section was held at the Ex-
position Park Studios of the Department of Parks on February 20 and
was attended by sixty-one. H. C. Silent, chairman, presided.

E. H. Price, manager of the Mackay Radio and Telegraph Com-
pany presented a paper describing the “Mackay Communication Sys-
tem.” He was followed by L. Winser, Manhattan Beach Marine Super