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Contribution of the Engineer to Aeronautics”
By Richard C. Gazley

Chief, Safety and Planning Division

Our story begins, a comparatively
short time ago, on December 17, 1903,
when the first man-carrying flight in a
heavier-than-air machine was made
from the sands of Kitty Hawk. Think
for a moment, though, of the advances
made by the scientific and technical
world in the 34-year period, so crowded
with human endeavor, between that day
and this.
In that period the automobile has
changed from an expensive, queer-look
ing, balky, and unreliable plaything to
an economical and necessary means of
reliable transportation. During that
period radio was born, and it has be
come such an integral part of our na
tional life that it serves not only as a
medium for enjoyable entertainment
but as an instrument through which is
brought about a national uniformity of
thought, action, and purpose such as
has never been possible before. Thou
sands of miles of well-paved highways
have replaced the former dirt roads
and trails. New structural materials
have been made available and have
been applied to our everyday life. Elec
trical appliances for thousands of pur
poses have become such an integral part
of our scheme of things that most of
us have forgotten the “old days” when
we had no Alladin genii to give us light,
speech, and heat by merely pushing a

* An address before a meeting of the
Florida ºf Society and the American Society of Civil Engineers, Jacksonville,
Fla., on April 21, 1938.
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button, or, easier yet, by walking into
the beam of an electric eye. Air condi
tioning in homes, factories, and office
buildings has become a matter-of-fact
substitute for the dusty, hot, and sticky
atmosphere that Often exists in non
conditioned interiors. Those of you
who approached the engineering pro
fession by the draftsman route, prob
ably well remember the agony of those
hot summer days when you were at
tempting to complete a tedious, detailed
drawing and found it practically im
possible to avoid smudging because of
perspiring arms which insisted on stick
ing to the paper, and because of the dirt
which flew in the open windows.
We have come a long way in these
and many other technical fields during
this period, and in the forefront of the
leaders in achievement is aviation.
Thirty-four years ago one man was
carried in the air for 20 seconds, and
a new era was started. Today we move
whole loads of passengers swiftly,
quietly, and comfortably from New
York to San Francisco or Los Angeles
in a single night, and from San Fran
cisco to Honolulu in the period between
the afternoon of one day and the dawn
of another; this is done, not spectac
ularly nor in the spirit of adventure,
but regularly, day after day, with many
schedules every 24 hours, as a business,
and through all but the very worst
weather conditions, and this, indeed,
represents an accomplishment of the
very first order.
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SCIENTIFIC PROFESSIONS CORRELATED

But you know all this, and it is not
necessary to dwell upon it. I point it
out only because it has a bearing upon
what follows; because I want to empha
size by citing aviation as an example,
how all of the scientific professions
are intimately correlated in this modern
world of ours. The remarkable achieve
ments which have come to pass in
aviation would have been impossible
without parallel achievements in other
scientific endeavor. Conversely, many
other sciences would not have pro
gressed to their present-day perfection
had it not been for aviation.
An example is the aircraft engine.
Aircraft performance has always de
pended so absolutely upon the efficiency
and economy of the available power
plant, that continued, concentrated ef
fort has been devoted over a long period
of time toward the improvement of
that power plant. Consequently, the
past several years have seen a con
tinued upward movement with respect
to compression ratios, crankshaft
speeds, and operating temperatures.
They have likewise seen the incorpora
tion of superchargers, which have en
abled the engine to perform at maximum
power Output at higher and higher alti
tudes. Each upward step has brought
about a corresponding increase in ef
ficiency, but nonaviation scientists had
to step in and help in order to make
this progress possible. Fuel engineers
have gradually increased the antiknock
value of fuels ranging from the auto
mobile gasoline with an octane rating
of 60 to 65, to the present aircraft fuel
having an octane rating of 100 or better.
Without this improved fuel the present
compression ratios of 6.5 to 1 would
not have been accomplished. Metal
lurgists also came to the rescue and de
veloped light-weight cylinder head ma
terial, which would stand simultane
ous high stresses and high tempera
tures, permitting head temperatures to
go up.

OTHER SCIENCES BENEFITED

On the other side of the picture what
have these specific advances contributed
to other sciences? In this particular
field, perhaps the automobile is the
most outstanding gainer. It has been
interesting to observe the gradual but
decided improvement in the automobile
fuels sold at the regular service sta
tions. The automobile manufacturers
have taken advantage of this trend, and
of the new knowledge gained in a cor
respondingly increased compression ra
tio of automobile engines. They have
likewise added together the results of
their own developmental work and that
which proceeded from the aviation
field, to the end that the newer, light
weight material used in aircraft en
gines can also be applied to automobile
engines. The result has been a con
siderable improvement in the efficiency
of your car. Metallurgical advances
have been a boon to the aviation in
dustry. In the field of primary struc
tural materials, we moved from the old
wood-and-wire bird-cage construction,
neither of which materials was suffi
ciently homogeneous or reliable for air
craft purposes, into the application of
carbon steel. We then advanced to
newer alloys, such as chrome molybde
num steel, and then as soon as the
state of the art permitted, seized upon
aluminum alloy as a structural mate
rial and forced its development to its
present point of excellence. Many of
the smaller aircraft still use some of
the older materials at points in the
structure where they are particularly
applicable—and this is sound engineer
ing practice, as lack of homogeneity can
be offset by conservative design at very
little cost in efficiency in small air
craft. For the larger aircraft, how
ever, where every pound of structural
weight has its economic disadvantage,
and where the utmost in aerodynamic
efficiency is a business necessity, we
have had to have the best structural
materials even though refined manu
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development is proceeding, these con
ferences have become increasingly im
portant in order that the Federal re
quirements governing the construction
of aircraft may keep in step with the
progress made from year to year by
the industry. The Bureau feels that
it is only through the active coopera
tion and advice which it receives from
the industry itself that the airworthi
ness requirements can best be im
proved, rationalized, and simplified.
A number of revisions have been
made in the November 1, 1937, issue of
Chapter 04 of the Civil Air Regulations,
which contains the airworthiness re
quirements. Certain other changes are
contemplated for incorporation in a
subsequent revision. In order that the
Bureau might have the full benefit of
the industry's ideas and suggestions be
fore these revisions are placed in effect,
an invitation to attend the conference
was sent during the latter part of
April to all aircraft manufacturers.
Detailed information on both sets of
revisions, together with other material,
was distributed to the manufacturers
through the courtesy of the Aeronau
tical Chamber of Commerce of America
which offered its assistance to the
Bureau in making these data available
to the industry. Previous to the meet
ing with the Bureau, conferences were
held by the manufacturers under the
direction of the engineering committee
of the Aeronautical Chamber, in order
to coordinate the suggestions and com
ments of the individual members of the
industry. These comments and sug
gestions, together with those sent di
rectly to the Bureau, formed the sub
ject matter of the conference.
The conference was opened on Thurs
day morning by Denis Mulligan, Direc
tor of the Bureau of Air Commerce,
who welcomed the representatives and
stressed the importance of full cooper
ation in order that the industry may
proceed in its natural direction at the
greatest possible speed. The meeting
was then turned over to Lawrence
Kerber, chief of the aircraft airworth
iness section of the Bureau, who con
ducted the conference. In addition to
Mr. Kerber, 8 other representatives of
the Bureau of Air Commerce were
present.
Those registered at the conference
Were:

Arcier, A. Francis, Waco Aircraft Co.
Ball. John K., IBoeing Aircraft Co.
Bergh, Roland C., Seversky Aircraft Cor
poration.
Boudwin, J. E., Bureau of Air Comrimerce.
Boutelle, R. S., Bureau of Air Commerce.

C
Carlson, Raymond, Taylor-Young Airplane
0.
Clayton, W. C., Aeronautical Chamber of
Commerce of America, Inc.
Contini, Renato, The E. G. Budd Manu
facturing Corporation.
Dycer, Charles F., Bureau of Air Com
merce.
Easton, John, Bureau of Air Commerce.
Engelhardt, Lloyd, St. Louis Airplane Di
vision, Curtiss-Wright Corporation.
Falk, A. C., Kellett Autogiro Corporation.
Froesch, Charles, Eastern Air Lines.
Gray, Jack, Bureau of Air Commerce.
(;winn. j. M. jr. Gwinn Aircar Co.
Jamouneau, W. C., Piper Aircraft Corpo
ration.
Kerber, L. V., Bureau of Air Commerce.

i
Knack, F. J., Luscombe Airplane Corpora
tion.
Koch, Al. Bureau of Air Commerce.
Korvin-Kroukovsky, B. V., Edo Aircraft
Corporation.
Lederer, Jerome, Aero Insurance Under
writers.
Levy, F. B., Engineering and Research
Corporation.
Marhoefer. L. J., Consulting Engineer.
McCarty, L. C., Jr., The Glenn L. Martin
Co.
Middlewood, R. W., Stinson Aircraft Cor
poration.
Mooney, A. W., Dart Manufacturing Cor
poration.
Parker, Charles E., Aeronautical Chamber
of Commerce of America, Inc.
Perry. J. P., Pitcairn Autogiro Corporation.
Rogers, Leighton W., Aeronautical Cham
ber of Commerce of America, Inc.
Ryder, E. I.

,

Bureau o
f Air Commerce.

Shannon, S
. S., Eastern Air Lines.

Short, Mac., Lockheed Aircraft Corpora
tion.
Stanley, Paul H., Pitcairn Auogiro Cor
poration.
Sutton, W. L., Fleetwings, Inc.
Taylor, C

. G., *Hººk Airplane Co.Thieblot, A. J., Fairchild Aircraft Corpo
ration.
Tomlinson, D

. W., Transcontinental and
Western Air, Inc.
Tuttle, C. R., The Glenn L. Martin Co.
Warlick, John F., Bureau o
f Air Com

merce.
Weagle, James A., Aeronautical Corpora
tion of America.
Weick. Fred E., Engineering and Research
Corporation.
Weihmiller, H. E., Consolidated Aircraft
Corporation.

Fan Markers To Have Char
acteristic Signals

Adjacent fan markers along the air
ways, according to present plans o

f

the
Bureau, will have differently keyed sig
nals. It is believed that this will aid

in navigation and traffic control because
there will be little possibility o

f mis
taking one marker for another on a

given route between two range stations.
For example, the first fan marker now
installed at New Brunswick, N. J., has

a characteristic signal of three dashes
repeated over and over continuously. If

a fan marker is installed on the north
east leg o

f

the Camden radio range
which is on the Newark route from
Camden, it will have a characteristic
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headphone will also be alike (3,000
cycles), the only difference being in the
keying.

Contract for Airplanes
Awarded

The Bureau of Air Commerce has
awarded a contract in the amount of
$49,753 to the Howard Aircraft Cor
poration of Chicago, Ill., for three air
planes. These planes are Howard
Model DGA-8 three-place cabin mono
planes, powered with the Wright 320
horsepower engine. They will be used
by the air line inspection service.

Domestic Air Transport Lines
Carry 104,661 Passengers in
April 1938
The 17 scheduled airlines operating
in continental United States in April
1938, carried 104,661 passengers, and
flew 5,621,818 miles and 44,412,815 pas
senger-miles, according to reports to
the Bureau of Air Commerce, Depart
ment of Commerce.
The lines carried 497,225 pounds of
express and flew 299,887,923 express
pound-miles during the month.
Comparisons with February and
March 1938, and April 1937, are shown
in the following:

Companies operating--------------------------------
Companies reporting ----
Passengers carried
Express carried (pounds) ------§ pound-miles flown--
Passenger-miles flown--------------
Available passenger seat-miles flown
Passenger load factor (percent)

February March April April
1938 1938 1938 1937

-- 17 17 17 20
17 17 17 20
, 563 94, 112 104,661 76, 199

421,326 558, 113 497,225 540, 310
271,262,451 |346,309, 637 |299, S87, 923 || 321,929, 629
, 560,88 5,549, 469 5, 621,818 5,350,093
34,387,696 || 43, 548,986 44,412,815 33, 136,248
59,282,991 || 71,992,645 74,856,484 || 62,762,041
58.01 60.4 59. 33 52.80

10 Years Ago This Month

[Earcerpts from the May 30 and June
15, 1928, issues of DOMESTIC AIR
NEws, forerunner of the AIR CoM
MERCE BULLETIN)

New passenger service.—A new pas
Senger service between Los Angeles and
San Francisco was scheduled by
Western Air Express for June 1, using
the new Fokker 10's. These will be
the largest planes operating on United
States airways, having a seating capac
ity of 12 passengers in addition to 2
pilots. The 378-mile flight is sched
uled for about 3 hours.
Airway lights.-The photometric
study of 14-inch course lights has been
completed at the Bureau of Standards.
A similar study is being started on the
24-inch beacons.
Radio development. — Experimental
work on the directive radio beacon has
been in progress at the Bureau of
Standards towards increasing the effi
ciency of the beacon antenna system
by rebuilding the goniometer secondary
coils with high frequency cable. A re
arrangement was made by placing the
loading condensers at the tops of the

antenna instead of the bottom, result
ing in a reduction of the voltage be
tween their horizontal portions and the
ground, thereby reducing losses.
The College Park beacon has been
equipped with a new oscillator to im
prove stability. Flight tests with the
improved facilities are being under
taken.

New meteorological service.—An ex
periment in a new type of meteorolog
ical service for aircraft operating be
tween Los Angeles and San Francisco
has been arranged. This service is de
signed for short-range forecasting of
local weather, and will inform pilots of
fog and visibility conditions along this
route. The plan contemplates that the
experiment will be carried on for a
period of 1 year with the expectation
that it will lead to marked improve
ment in the aeronautical meteorological
service which is normally carried on
along all recognized and organized air
ways.
Airway construction.—All lights are
in operation on the Los Angeles—San
Francisco airway except at a few sites
where power extensions have not yet
been made.
On the San Francisco–Seattle air
way, licensing of fields between Red
ding and Seattle was completed. Al
together on this stretch of 500 miles
there are but 10 intermediate fields, yet


