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The Federal Government in Private Flying 1

By EARL F. WARD, Chief, Airways Operation Division

Before launching into a discussion of
the various phases of governmental ac
tivities which directly affect flying,
it is perhaps in order, first, to state
that throughout this discussion the use
of the word "Government" means Gov
ernment of the United States, unless
otherwise qualified, and, second, to
attempt to clarify the term "private
fl.ving."
"Private flying" is an all-inclusive
term loosely used as a "catch-all" to in
clude every kind of flying except sched
uled air transport and the manifold
flying activities of the United States
Government and the various political
subdivisions. Included in the term
"private flying" are such widely differ
ent activities as racing, record making
attempts, pleasure flights of varying
types, advertising flights, the use of
airplanes by salesmen to cover terri
tory of wide area, crop dusting from
airplanes, transportation of materials
to remote points by air, fleets of air
planes maintained by utility, oil, and
other companies in the furtherance of
daily business, local and charter oper
ations for hire, and other activities too
numerous to mention. All these come
under the vague term "private flying,"
although the airplanes used may and
do range from the tiny, slow, easy-to-fly
pleasure craft to the giant 4-motored
transport model of a type not yet de
livered to the air lines. (One of these,
it was announced recently, was ordered
by a private purchaser, presumably for
pleasure flying only.)
1A paper presented before the Detroit sec
tion of the Society of Automotive Engineers,
December 13, 1937.
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CLARIFICATION OF TERMS

For the purpose of this discussion it
is believed that "private flying" should
he divided into two easily understand
able terms— "pleasure flying" and "com
mercial flying" ; "pleasure flying" to in
clude those flights made as an enjoy
able means of transportation, perhaps
largely to points difficult of access by
other means, practice for perfecting
flight technique or, generally speaking,
any flight not for hire or reward ;
"commercial flying" to include any
flight, exclusive of scheduled air trans
port or governmental agencies, made
for hire or reward. Again it may be
seen that whatever distinction may be
drawn between different types of fly
ing in no sense draws an equal distinc
tion between types of aircraft to be
used in such flying. We shall therefore
first consider the history of two hypo
thetical and identical airplanes, one
used for each type of private flying,
trace their permitted and limited uses
and the requirements therefor, discuss
the air traffic problem, then attempt to
forecast— and this is a conjecture based
on personal observation and meager
facts entirely insufficient to indicate a
positive trend— the paths future "pri
vate flying" will follow, both for pleas
ure and commercial flying.
For new airplanes, produced under
"production certificates." the Govern
ment will always interest itself in the
quality of an airplane, its components
parts and equipment, as there is no way,
generally speaking, of determining,
prior to or during construction, to
whom the airplane may be sold or for
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As has been indicated, It is the opin
ion of the investigating board that the
probable cause of this accident was
structural failure of the upper vertical
fins and rudders due to flutter which re
sulted in a loss of control of the air
craft.
Respectfully submitted.

MILLER C. FOSTER,
(Chairman), Assistant to As
sistant Secretary of Com
merce, J. M. Johnson.
B. A. PETERMAN,

Chief, West Coast Branch,
Aircraft Airworthiness Sec
tion, Bureau of Air Com-
tnerc, Department of
Commerce.

ROBERT I. HA/JEN.
Mr Line Inspector, Bureau of
Air Commerce, Department
of Commerce.

Advisory member

FRED B. SHERIFF,
Commissioner of Aeronautics
for the State of Montana.

Technical advisor

JESSE W. LANKFORD,
Chief, Accident Analysis Sec
tion, Bureau of Air Com
merce, Department of
Commerce.

Approved :
DANIEL C. ROPEB,
Secretary of Commerce.

Four Radio Development Project Reports Submitted
To Bureau

Four reports on radio development
projects undertaken by the Safety and
Planning Division have recently been
completed and presented to the Bureau
for consideration. The reports, which
represent the authors' views, are sum
marized In the following :

Report No. 2

Report on 125 megacycle airport traf
fic control tests at Indianapolis

By W. B. JACKSON and J. C. HBOMADA,
Radio Development Section

With a view to the application of
ultra high frequencies to airport traffic
control, a 125-megacycle transmitter
and antenna were installed at the In
dianapolis airport. The experimental
ground station equipment and receiv
ing installations in two airplanes in
which flight tests were conducted are
described in the report. A type TXI,
100-watt, crystal controlled transmitter
capable of being fully modulated by
either voice or a 1,020-cycle tone was
used.
The results obtained in the flight
tests on 125 megacycles indicate that
frequencies in this neighborhood are
very suitable for airport traffic control,
and should provide a much better serv
ice than 278 kilocycles. Of greatest
importance is their freedom from at
mospheric disturbances, particularly
under bad weather conditions when the
278-kilocycle frequency fails. This was
demonstrated in a flight to Terre Haute
during a storm, when the 266 kilocycle
signals from a 1,000-watt radio range
transmitter, and the 278-kilocycle sig

nals from the 15-watt traffic control
transmitter were both obliterated at
less than 15 miles from the airport,
whereas the 125-megacycle signals of
the 100-watt transmitter were clear up
to 42 miles at 2,000 feet altitude.
The results of a constant altitude
flight at 1,000 feet show that with the
equipment used in these tests good
quality voice reception may be obtained
within or slightly beyond optical path
distances up to altitudes of about
1,000 feet At higher altitudes, indica
tions are that good reception can be
obtained considerably beyond the opti
cal distance. The limiting factor in
these observations was the ignition
noise due to imperfect engine shielding,
which permitted good voice reception
down to about 100 microvolts input to
the receiver in the case of one installa
tion, and somewhat less In the case of
the other Installation.

Report No. 3

Preliminary report on a 4-course ultra
high frequency radio range

By J. C. HROMADA, Radio Development
Section

First experiments on an ultra high
frequency radio range, having four
courses, indicate that a reliable four
course radio range on the ultra high
frequencies is practicable, and has very
desirable characteristics. Of particu
lar significance is the utility of such
a navigational aid during adverse
weather conditions. Due to their free
dom from high static levels and ab
sence of the reflected sky wave, the
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ultra high frequencies have proven
particularly well suited for short dis
tance communications, within and
somewhat beyond optical path dis
tance. This Is borne out by the suc
cessful operation of the Bureau of Air
Commerce radioteletype circuit be
tween Washington and Baltimore on
frequencies within the 60-65 megacycle
band ; and more recently by the encour
aging results obtained in experiments
on 125 megacycles for airport traffic
control purposes (Report No. 2).
The present state of knowledge indi
cates that when this development is
complete, it will be possible to install
radio range systems at a considerably
lower cost than is necessary for those
now in use, and that this figure may be
as low as one-fifth of present costs.
The results obtained in the tests
conducted on the ultra high frequency
radio range have shown that:
1. On course signals are of very
steady character, and sound like a con
tinuous, unkeyed tone. No timbre effect
was present on any of the courses, and
key clicks were entirely absent both on
and off course. The adjustment of the
link circuit relay was not in the least
critical.
2. No multiple courses were detected
on any of the four courses. Careful
checks were made, both by flying across
the courses around the station at var
ious distances, and also by flying grad
ually into a course and out of It
3. The cone of silence is very definite
and broad, being marked by dead si
lence.
4. Although the antenna on the air
craft used in the tests showed some
directional characteristics, maneuver
ing banks and turns did not change the
character of the signal nor did it give
false indications.
5. The antenna system for the range
station is simple, rugged, and rela
tively inexpensive as compared with the
low-frequeny radio range. Since the
antenna system is elevated above the
ground and requires such small physi
cal space and short, efficient transmis
sion lines are used, it is anticipated
that a considerably higher degree of
course stability than is possible with
the low frequency radio range antenna
system will be obtained.
6. Although the tests were made
under fair weather conditions, previous
experience on the Washington-Balti
more radio teletype circuit (61 and 65
megacycles) and the 125-megacycle
flight tests at Indianapolis have shown
an almost complete absence of static
disturbances.

Report No. 4

Geographical separation of radio
range stations operating on the
same or adjacent frequencies in the
200-400 kilocycle band

By A. E. HARBISON, Radio Development
Section

This report describes an investigation
made to determine the minimum geo
graphical separation which could be tol
erated between radio range stations op
erating on the same frequency or on
frequencies spaced 3 to 6 kilocycles.
An analysis is made of the relative sig
nal strengths emitted by a conventional
double side band range of the type orig
inally installed on the Federal Airways
System, and the single side band type of
simultaneous range now being adopted.
It is shown that the strength of the
signal emanating from either type of
range is dependent upon the operating
frequency, the type of ground over
which transmission occurs, and, at great
distances, reflections from the upper
atmosphere.
Radio transmission characteristics
for the ground wave under the widely
varying conditions encountered in the
United States are referred to high and
low conductivity earth. High conduc
tivity ground, characteristic of plains
regions, is the most favorable to radio
transmission, while low conductivity
ground, typical of mountainous country
represents the least favorable condition.
Radio waves are propagated roughly
twice as far over high conductivity
earth as they are over low conductivity
earth. A radio range signal having a
strength of not less than 50 microvolts
per meter is proposed for dependable
operation under all but severe static
conditions. It is shown that the strong
est interfering range signal that can be
tolerated is 12.5 microvolts per meter
while using the minimum service signal
of 50 microvolts per meter. In order
to investigate the effect of operating
ranges on adjacent frequencies sepa
rated by 3 and 6 kilocycles, a represent
ative radio range receiver selectivity
characteristic is shown in the report.
Conventional 500-watt double side
band ranges transmitting on the same
frequency over high conductivity ter
rain must be separated by 460 miles
at 200 kilocycles which increases to 800
miles at 400 kilocycles, while 400-watt
simultaneous ranges operating under
similar conditions on the same fre
quency must be placed 575 miles apart
at 200 kilocycles which increases to
700 miles at 400 kilocycles.
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