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AERONAUTIC RADIO ON THE FEDERAL AIRWAYS SYSTEM

Recent improvements in the radio
aids to air navigation on the Federal
airways system have contributed ma
terially to the efficiency and economical
operation of these facilities without in
any way adding to the flight problems
of the airmen who depend upon them
for weather information and directional
guidance.
Remote control of communication
and range transmitters from Depart
ment of Commerce airport control sta
tions, construction of new type anten
nas for transmission of radio range
signals (see fig. 1), and combination of
radio communication and radio range
beacon stations so that both functions
are carried out by one transmitter, are
the most recent developments in con
nection with the aeronautic radio facil
ities regularly used on the Federal air
ways system.
Radio aids to air navigation main
tained by the Aeronautics Branch are of
three types. Communication stations
broadcast weather information and are
available for radiotelephone communica-
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tion with aircraft in flight. Radio
range beacons mark the airway routes
by signals which are particularly
valuable when clouds, fog, haze, or
smoke obscure the landmarks or lights
which would serve as guides in clear
weather. Radio marker beacons indi
cate the locations of strategic points on
airway routes and frequently are estah
lished at important intermediate land
ing fields. Tyvo types of marker
beacons are in use—class A markers
which broadcast distinctive signals
identifying localities, and class B
markers which are miniature ranges
and give directional signals. Both
types of markers are available for
two-day radiotelephone communication.
Communication stations in operation
number 68; radio range beacons, 90;
class A markers, 68; and class B mark
ers, 13. In addition, 11 radio range
beacons, 5 class A markers, and 7 class
B markers are under construction.
These stations are for the use of all
airmen, including air-line pilots, mis
cellaneous commercial operators, and
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private flyers, and also are frequently
utilized by airmen of the Army, Navy,
and other Government services.

RADIO COMMUNICATION STATIONS

Radio communication stations have
been a part of the facilities of the
Federal airways system since the estab
lishment and maintenance of airway
aids became the responsibility of the
Department of Commerce. Seventeen
•broadcasting stations were turned over
in 1927 to the then newly organized
Aeronautics Branch by the Post
Office Department along with other
facilities on the transcontinental air
way. The Aeronautics Branch has
established additional stations to serve
the network of airways that it has built
up, which now includes 18,100 miles of
lighted airways and 900 miles of day
routes.
A communication station broadcasts
weather information each hour for
each airway on which it is located.
Broadcasts for several airways may be
included on its schedule. For example,
station WWX at Washington, D.C.,
goes on the air at 50 minutes after each
hour with weather conditions along the
Washington-Pittsburgh airway and at
Cleveland, Ohio, and at 5 minutes after
the hour the station gives a report
for the Richmond-New York airway.
Some stations have as many as five such
schedules each hour. In addition,
every communication station, at 30
minutes past the hour, gives a summary
of the conditions prevailing at its own
location.
At other times, airmen flying craft
equipped with two-way radio may call
the stations to request special informa
tion as to weather conditions, or to dis
patch emergency messages. Messages
from the ground to aircraft also are
dispatched from the Department of
Commerce stations in emergencies.
Usually such dispatches are held by the
radio operator at the station until the
time of a regular weather broadcast,
but if the occasion demands they can
be sent immediately upon receipt. The
two-way communication feature applies
only to emergency messages, and these
generally are concerned with weather
conditions. Several air lines operate
their own radio stations to maintain
contact with their pilots.

TRANSMISSION OP RANGE SIGNALS

Schedules for operation of the com
munication stations provide for them to
be on the air for only a few minutes at
various times during each hour. At all
other times the frequency assigned to

the station is open for radio range
beacon operation, and the range's
signals are transmitted continuously
when weather conditions are such
that there is any likelihood an airman
may want to follow them.
Formerly the radio range signals
were on the air at all times except dur
ing the brief intervals when weather
broadcasts were being transmitted.
However, on October 1 the Aero
nautics Branch instituted an economy
measure providing for silencing of the
ranges when ceiling and visibility are
such that the radio signals are not
essential. To insure that the signals
will be available when they are needed,
the following plan was adopted: Radio
range beacons are inoperative when
ceilings are unlimited and visibility is
10 miles or more along the airways
which they serve as far as the next
adjacent radio range beacon on each
airway. For example, the Washington,
D.C., radio range is silent if all weather-
reporting stations between Richmond
and Washington, between Washington
and New York, and between Washing
ton and Pittsburgh report ceilings
unlimited and visibility 10 miles or
more. However, should any one or more
of these weather-reporting stations
report ceilings less than unlimited or
visibility less than 10 miles, the Wash
ington radio range beacon will operate.
Radio range beacons have been
maintained on the Federal airways
system since 1928. Those now in
regular use are of the aural type, their
directional signals being received by
pilots in radio earphones.
Considerable experimental work has
been done on a visual type of radio
range beacon, which gives directional
indications by means of vibrating
reeds or a needle pointer on the in
strument panel. While the visual
radio range is not yet in general use,
37 of the 90 radio range beacons on
the Federal airways system have the
equipment necessary for this type of
transmission and can be operated
either as aural or visual ranges. The
airways radio station serving the New
York City area, which is located at
Elizabeth, N.J., and operated by re
mote control from Newark Airport, is
equipped to send aural and visual
signals simultaneously. The trans
mitter at Elizabeth is one of the De
partment's regular airways radio sta
tions, and is utilized for a complete
schedule of weather broadcasting and
aural radio range transmissions. In
addition, it operates for service tests
of simultaneous transmission. It can
transmit aural and visual signals simul
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telephone, if he wishes to do so. The
keeper can supply the latest weather
information, for a field important
enough to have a marker beacon also
has a teletypewriter upon which re
ports from all points along the airway
are received. (See fig. 2.)
Class-B markers, a later develop
ment in this class of radio station, are
miniature radio ranges. They operate
on the same principle as the regular
radio range beacons, but their signals
may be heard only about 25 miles
from the transmitter, as against 100 or
more for the radio range beacons.
Class-B markers also are equipped for
2-way radio communication. These
miniature ranges are used at inter
mediate fields in localities where the
directional feature is needed to aug
ment the service of the radio range
beacons.
All three types of radio facilities,
radio communication stations, radio
range beacons, and marker beacons, are
utilized by the airman in a radio-
directed flight. Keeping on his course
by following the radio range signals,
he listens to the periodic broadcasts of
weather information, and from time to
time checks his progress by reference
to the signals of the marker beacons.
He also may call a communication
station or a marker beacon at an inter
mediate field for additional informa
tion. In the future, radio direction of
flights doubtless also will include radio
assistance in landing and taking off,
by means of the radio system for blind
landing of aircraft which has been de
veloped by the Aeronautics Branch and
which was described in the Air Com
merce Bulletin, vol. 4, no. 18.
Remote control of radio equipment,
installation of new antennas for radio
range transmission, and combination of
radio communication and range trans
mitters mentioned heretofore as the
most recent developments in the oper
ation of present aeronautic radio
facilities on the airways, are improve
ments which are being effected at the
present time throughout the Federal
airways system.

LOCATION OP TRANSMITTERS

Transmitters for the radio com
munication stations which disseminate
weather information, and the radio
range beacons giving directional guid
ance, are located at some distance from
an airport in order that the towers will
not constitute obstructions for aircraft
landing and taking off. Under the re
mote-control procedure, these trans

mitters are linked by leased telephone
circuits with Department of Com
merce teletypewriter stations at the
airport, and are controlled by telephone
dial-type switches. The Department's
program at present calls for equipping
69 stations with this feature. Those
already in operation are Atlanta, Ga.;
Boston, Mass.; Chicago, 111.; Cleve
land, Ohio; Greensboro, N.C.; Kansas
City, Mo.: New York, N.Y. (Eliza
beth, N.J.); Omaha, Nebr.; Raleigh,
N.C.; Spartanburg, S.C.; St. Louis,
Mo.; Tulsa, Okla.; and Washington,
D.C.
Twenty-eight stations are using the
new type antenna illustrated in figure
1, which was developed by the Depart
ment of Commerce for more efficient
radio range beacon transmissions.
This antenna consists of four steel
towers connected to the transmitting
set by underground cables. It is the
most effective yet devised for radio
range beacon transmission and also is
utilized for transmission of weather
broadcasts. Approximately 70 stations
are to be equipped with the new an
tenna, and those at which this antenna
is now in regular use are Albuquerque,
N.Mex.; Bellefonte, Pa.; Birmingham,
Ala.; Burlington, Iowa; Canadian, Tex.;
Des Moines, Iowa; Fargo, N.Dak.;
Fort Worth, Tex.; Harrisburg, Pa.;
Jackson, Miss.; Knoxville, Tenn.;
Las Vegas, Nev.; Little Rock, Ark.;
Los Angeles, Calif.; Memphis, Tenn.;
Milwaukee, Wis.; Minneapolis, Minn.;
Moran, Kans.; Ne-rf York, N.Y.
(Elizabeth, N.J.); Pasco, Wash.; Reno,
Nev.; Rockford, 111.; Rock Springs,
Wyo.; Salt Lake City, Utah; Shreve-
port, La.; Texarkana, Ark.; Tulsa,
Okla.; Wichita, Kans.
The installations at 17 other locations
have been completed and will be placed
in regular operation in the near
future. These locations are Amarillo,
Tex.; Big Spring, Tex.; Boise, Idaho,
Daggett, Calif.; Elko, Nev.; El Paso,
Tex.; Kingman, Ariz.; Los Angeles,
Calif.; Medford, Oreg.; Oakland, Calif.;
Portland, Oreg.; Rodeo, N.Mex.;
Seattle, Wash.; Tucson, Ariz.; Williams,
Calif.; Wink, Tex.; Winslow, Ariz.

COMBINATION OF STATIONS

Combination of a radio communica
tion station and radio range beacon was
first accomplished, for a station in regu
lar use on the airways at Elizabetn, N.J.,
the station which is equipped also to
transmit aural and visual signals simul
taneously. However, other stations to
be operated as combined broadcast and
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ange transmitters will not have the
imultaneous transmission feature.
Federal airways radio stations at Los
Angeles, Oakland, and Seattle will
shortly be in operation as combination
broadcast and radio range-beacon sta
tions as a result of the program of con
struction authorized for the Aero
nautics Branch of the Department of
Commerce with public works funds.
Work will begin in the near future at
Cheyenne, Wyo., and Pittsburgh, Pa.,
on similar projects, and sites have been
selected at nine other cities.
Each of the stations originally was
established with two radio transmitters,
one for weather broadcasting and the
other for radio-range directional signals,
located in different buildings on sepa
rate plots of ground. Subsequent ad

vances in design and operation of
aeronautic radio facilities make it pos
sible to combine the two functions at
one location. Under this procedure, one
transmitter is adjusted to serve both
purposes, and the other is installed in
the same building to serve as stand-by
equipment.
An allotment permitting the under
taking of these combinations at 57
locations was made to the Aeronautics
Branch by the Public Works Ad
ministration.
The nine cities where sites have been
selected are Albany, N.Y., Atlanta,
Ga., Boston, Mass., Buffalo, N.Y.,
Charleston, S.C., Cincinnati, Ohio,
Fresno, Calif., Greensboro, N.C., and
Spartanburg, S.C.

DETAILED ORGANIZATION PLANS FOR AERONAUTICS BRANCH

Carrying out the reorganization
plans for the Aeronautics Branch a new
operating structure lias been estab
lished for the air-regulation division,
which includes three major subdivisions
as follows: Airline inspection service,
general inspection service, and manu
facturing inspection service. These
will be served by the following existing
sections: Registration, medical, en
forcement, and accident board. (See
fig. 3.)
The chiefs of the three inspection
services are:
Airline inspection, Maj. R. W.
Schroeder, of Chicago, 111., who has
been recently appointed; general inspec
tion, George E. Gardner, formerly
chief of the inspection service; and
manufacturing inspection, John H.
Geisse, formerly supervising aeronauti
cal inspector. Maj. J. Carroll Cone
is the assistant director in charge of
the air regulation division.
The air navigation division has been
divided into two major subdivisions:
Airway maintenance and airway devel
opment. The airway maintenance sub
division includes the six airways
maintenance districts into which the
United States is divided. Airway

development includes engineering and
construction, communications services,
radio equipment and research, and
airways mapping. A third unit, air
survey section, will be directly under
the office of the assistant director in
charge of air navigation, Rex Martin,
and will serve both maintenance and
development.
L. H. Harris, who since his appoint
ment several months ago has been
serving as chief of airline maintenance
inspection, has been designated, tem
porarily, as special assistant to the
director of aeronautics.
An additional appointment, recently
made, is that of Richard S. Boutelle,
of Nashville, Tenn., as aeronautic
development expert of the Aeronautics
Branch.
Major Schroeder brings to the De
partment of Commerce the benefit of
23 years of active experience in both
military and civil aeronautics. Mr.
Boutelle, who like Major Schroeder is
a transport pilot, has been identified
with flying since 1917. He formerly
was director of aeronautics for the
State of Tennessee and is the past
president of the National Association
of State Aviation Officials.

DYNAMIC TESTING METHODS FOR SHOCK ABSORBER STRUTS

Shock absorbers are frequently in
stalled on airplanes in such a manner
that the load in the shock strut will be
greater than the vertical load applied
st the tire. In cases where a con
siderable discrepancy of this sort exists,
appreciable errors are introduced in a
dynamic test in which the shock strut

andrtire are both loaded to the same
degree. This situation has been in
vestigated by the Aeronautics Branch,
and the results are given herewith to
clarify the problems which now exist
and to offer definite methods of min
imizing the errors which are ordinarily
present in a dynamic test.




