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RADIO APPROACH SYSTEM ASSISTS AIRMEN TO LAND UNDER
LOW CEILINGS

A method by which an airman may
use a radio range beacon in conjunc
tion with radio marker beacons to find
an airport and descend to within 50
feet of the landing area, even though
he may not be able to see beyond the
the cockpit of his craft, has been de
veloped by the Air Navigation Divi
sion of the Aeronautics Branch, and
is to be given further service tests.
Although not as comprehensive an
aid to landing under adverse condi
tions as the Department's radio sys
tem for blind landing of aircraft
(described in AIR COMMERCE BULLETIN,
vol. 4, no. 18), the radio approach sys
tem is simpler, and requires very
little special equipment. On the air
craft, the regular radio receiving set
used for reception of weather broad
casts and radio range beacon signals
is all that is required. On the ground,
the equipment consists of a radio range
beacon, and two marker beacons.
Thus, an airport or intermediate
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landing field over which a radio range
beacon course passes from a nearby
beacon could be provided with a radio
approach system of this type by in
stalling the two marker beacons.
Installation of adequate blind land
ing systems at airports will enable air
craft to land safely under conditions
of zero ceiling and zero visibility. At
other airports and intermediate land
ing fields it will be possible to provide
radio approach facilities which will
enable airmen to find their way down
ward through the clouds to an altitude
of 50 feet or less, immediately over the
landing area, and then to complete the
operation of landing in the usual way.
Equipment installed for the approach
system could be utilized in connection
with a complete blind landing system,
should this be established afterward.
The first experiments with the radio
approach system were conducted at
Washington-Hoover Airport. Flights
were made by Chester A. Snow, Jr., of
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the Department of Commerce, B. A.
Cutrell, Eastern Air Transport, and
by other Department of Commerce and
airline pilots.

WASHINGTON RADIO RANGE USED

Directional signals were furnished
by the Washington radio range beacon,
located at Hunters Point, Va. The
range course used was the one extend
ing toward Pittsburgh, Pa. Ordinarily
this course does not pass over Wash
ington-Hoover Airport, but for these
tests the transmitter was adjusted so
that the beam passed along one edge
of the landing area of Washington Air
port. ( See fig. 1.) Experimental flights
were made only in clear weather, when
the radio range beacon was not needed
for routine flying. At times when
flights with the radio approach system
were not in progress, the transmitter
was adjusted to give the courses
which are shown on maps and in other
publications of the Department.
The two marker beacons were in
stalled at the points shown in figure 1,
marker beacon A in Georgetown, about
2Vs miles from the airport, and marker
beacon B on Arlington Farms near the
edge of the landing area. The trans
mitters used were of the same type as
the class A marker beacons in general
use on the Federal Airways System.
They were adjusted to give a continu
ous signal, audible only a short dis
tance from the transmitter, in order
that the pilot hearing the signal would
know his exact location, and the tones
were distinctive so that the pilot
could determine from the sound of the
signal which beacon he was receiving.
In a typical landing accomplished
with the assistance of the radio range
beacon and the marker beacons, the
pilot took off from Washington Air
port in an airplane with a hooded
cockpit, accompanied by a check pilot
in the open cockpit, and flew several
miles to the northwest, along the al
tered Pitsburgh course of the Wash
ington radio range beacon. He then
turned, and headed back toward the
airport.
He flew at an altitude of about 1,000
feet, steering his course by Instrument
and in accordance with the signals of
the radio range beacon, and with the
hood over his cockpit preventing him
from seeing outside of the airplane.

FIRST MARKER BEACON

Presently his receiving set picked up
the signal of the first marker beacon
which could be identified by a rapidly
changing audio frequency note. This

was very faint at first, but Increased
in a rapid crescendo until it virtually
drowned out the radio range signals.
Then it dropped abruptly and became
barely audible, indicating to the pilot
that his airplane was directly over the
marker beacon antenna. Immediately
thereafter the signal again increased
abruptly to a very loud tone, and
faded away again as he passed beyond
the marker.
At the moment when he noted the
drop in signal strength immediately
over marker beacon A (fig. 1) the
pilot knew that he was 2% miles from
the airport. He therefore permitted
his airplane to lose altitude, gaging
this maneuver by reference to his in
struments so that he would be at about
300 feet when arriving over the
marker near the airport.
His altimeter reading was 300 feet
when the signal of the second marker
beacon became audible in his ear
phones. The pitch of the signal note
differed from that of marker beacon
A, assuring him that lie was passing
over the marker near the airport. The
signal increased rapidly in volume and
then dropped abruptly. At the instant
that the signal strength faded and the
pilot therefore knew that he was
above the antenna of marker beacon
B, he executed a 22° turn to the left,
at the same time cutting the motor for
a glide to the ground. Raising the
hood on his cockpit to check the ma
neuver, he found his airplane headed
directly for the runway, and completed
the landing by watching the horizon
and the ground.
The 22° turn to the left was re
quired in this case because ideal con
ditions were difficult to attain with the
installation at Washington, since the
only sites available for the marker
beacons were those provided by the
Department of Agriculture and George
town University. It was therefore im
possible to project the range course
down the center of the runway as
desired.
There is given In figure 2 the calcu
lated field strengths produced by the
radio range and two marker beacons.
The ordinates of this curve are in
milli-volts per meter and the abscissae
in distance in feet.
Pilots who have used the radio range
beacon and radio marker beacons for
approaches to the airport in clear
weather are satisfied that the system
will serve equally well for operations
when ceilings are low. Tests to be
conducted in the near future will be
made under weather conditions for
which the system was devised.
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