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CHAPTER II
AIR POWER

Comparative Combat Airplane Strength—Air Force Development
Programs—Struggle for Supremacy—Reserve Air Power—Air-
craft Production and Sales—A National Institution—The

Aeronautical Chamber—OQutlook for 1934—Delay in Manu-
facturers Code— American Society of Mechanical Engineers
—Institute of the Aeronautical Sciences—Manufacturers
Alircraft Association— National Aeronautic Association
—Socicty of Automotive Engineers.

MONG the air powers of the world at the end of 1933 the

United States ranked first in technical development, first

in military and naval aircraft performance. first in air
transport opemtidns and fourth in numbers of combat planes in
Its air forces. At the same time there was every indication that
the year 1934 would witness accelerated growth of national aviation,
air forces and reserve air strength throughout the world.

The most logical and satisfactory method of determining the
relative combat air strength of nations is to compare what they
have on hand in the form of combat planes readily available on the
_ﬁrst day of a possible emergency, including in the combat categor-
1es. pursuit-fighters, bombers, patrol and observation machines,
pecallse those types are equipped with armament. \While it is
Impossible to Dbe specific because foreign powers try to conceal
t_heir true figures. reliable sources of information have provided the
tollowing approximate totals which are accurate enough for purposes
of comparison.

Early in 1934. France possessed the greatest number of combat
planes, approximately 4,000, including first and secondary reserves
at home and in the colonies. The French system of maintaining
100 per cent reserve equipment with the squadrons and a secondary
reserve in the warehouses accounted for the relatively large number
of machines available as compared to those in actual service.

Great Britain had the second most powerful air force in the
world at the end of 1933, with approximately 2,500 combat planes,
including 800 in active service, 100 per cent reserves and goo
modern machines distributed among the air forces in the British
possessions.
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States was making customers for all American business and in-
dustry throughout Latin America and in China.

In 1933 American aircraft products were sold and delivered in
practically every independent country on carth.  Ingland, France.
Germany, Holland and Japan received shipments of American
planes and engines. Italy received engines.  The list of actual ex-
ports in the appendix will show that large deliveries were made in
China, Brazil, Colombia, Hongkong, Argentina, Mexico, Peru, Rus-
sia, Poland and Siam. Spain, Portugal. Sweden and Chile, among
others, received smaller shipments.

American exports in 1933 aggregated 4oy airplanes valued “at
$5.423.991, a total of 2.895 aircraft engines valued at $1.452.801
and spare parts and accessories. except tires, valued at $2.350.9069.
That total aeronautical export business of $9.227,821 as compared
to $7,633.070 in 1932 was a matter of grave concern in Europe,
apparent by published comments.

At the end of the year the representatives of no less than fifteen
foreign governments or foreign subsidized aviation companies were
in the United States negotiating purchases or manufacturing rights
to the new planes and engines produced during 1933.

The technicians in all countries knew that the airplane had not
yet attained the maximum speed possible even with present-day
knowledge and experience. While the fastest military machines in
1933 approached speeds of 250 miles an hour and commercial trans-
ports developed in the United States would eruise at from 180 to
200 miles an hour, it was known that military machines can he huilt
to fly at 300 and commercial planes at 250 miles an hour. Obvi-
ously, that nation with a weakened industry, with aircraft manu-
facturing and air line development hampered, if only for a few
years, soon would be at a disadvantage in foreign markets and

Fherefore practically impotent to protect its political or economic
independence.

Reserve Air Power

The LEuropean and Asiatic Governments since the \World War,
as previously noted, have devoted to reserve air power miore political
thought than to their active air strength, They base their plans
on the principle that very early in any war the air forces would he
depleted, whereupon commercial airports and flying centers would
become the nucleus for the wartime training system. The aircraft
factories would start working on new equipment the day that war
was declared. The commercial air lines would be to the air forces
what railways are to armies.
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loss. the difference in ratio being due to the fact that more multi-
engined planes were sold last year.

In actual orders from the services the total of 408 units was 24
per cent less than the 618 units sold in 1932, The value of $9.470,517
was 12 per cent less than the $r10.791.343 reported the previous
year. In 1932 the value of deliveries exceeded production values
by $400.000. In 1933 the production value exceeded the value
of deliveries.

Military aircraft engine production in 1933 totaled 860 units,
21 per cent fewer than the $1,085 in 1932: while the value was
$4.986,181, 22 per cent less than $6.370,678 in 1932, The sales of
867 units represented a loss of 21 per cent over 1932 with 1,090
units.  Their value of $5024,281 was 21 per cent less than the
former value of $6.376.451.

Total commercial production of 391 planes in 1933 represented
a seven per cent increase over the 349 commercial machines pro-
duced in 1932. Their value, however. increased 104 per cent, be-
cause of the production of more than a hundred large passenger-
cargo planes built for the air lines.

Commercial airplane sales decreased numerically by 19 per cent
in 1933. from 748 to 6o4. The value was 122 per cent greater, being
$6.235.419 as against $2.807.775 the previous year.

An mcrease of 37 per cent in commercial aircraft engine pro-
duction brought the number of units to 1,120 as compared to 813
in 1932. The value increased 63 per cent from $2.898.371 to
$4,724.441 partly because of heavier engines. Commercial sales
increased 33 per cent, from 852 to 1,135 in 1933. The value rose
66 per cent to $4,624,566 as compared to $2.778,876 in 1932.

The military and commercial airplanes and engines produced in
1933 had an aggregate sales value of $23,676,165, which was 17 per
cent more than the $21,996,264 in 1932 and about two-thirds of the
totals for 1930 and 193T1.

'W'ith‘ their aggregate value of $10.905.341 the commercial planes
and engines produced in 1933 represented an increase of 108 per
cent over 1932 with its total of $5,236,270. This large increase in
the v.alue of commercial production was responsible for the 17 per
cent increase in total values of all production, because the military
production of planes and engines showed a 12 per cent decrease for
the year, from $16,759,994 in 1932 to $14,770,824 in 1933.

Military and commercial splane and engine production have re-
versed positions twice since 1929 when 73 per cent was commercial.
In 1930 it was 44 per cent, the military production predominating;
likewise in 1931 when the commercial fell to 32 per cent, and
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nautical Chamber of Commerce of America pointed out that “avia-
tion is an indispensable national institution. a business vested with
a public interest that transcends all considerations of private gain.”

TFurther: “Our companies are not built upon common industrial
foundations. Our foundations lie deep in the national welfare. As
manufacturers we invent, design and build a very intricaie machine
which is absolutely essential to our national defense.  Since the
World War some 20 Congressional and official committees have
established incontrovertible proof that this is a fact.”

Outside Governmental departments, the activitics of which are
discussed in another chapter, there were many factors contributing
to the continuced development of aviation in the United States.

The Aeronautical Chamber

As a trade association the Aeronautical Chamber of Commerce
on January 1, 1934. represented the entire industry in fact, its
members accounting for nearly all the manufacturing and scheduled
air transport operations.

Among all the companics known to be in production during 1033
the Chamber membership represented 59.4 per cent of the aircraft
manufacturers and 72.7 per cent of the aireraft engine builders.
On a basis of cash value of products the members of the Chamber
were responsible for 94.7 per cent of the 1933 aircrait and 9.6
per cent of the aircraft engine production. Members produced 84
per cent of the airplanes and 8.4 per cent of the engines.  \Wage-
earners employed by members of the Chamber l'C]‘)I‘CSCntc(l 8‘7_1
per cent of the total in aircraft and ¢9.6 per cent of the total in
aircraft engine production.

The Chamber membership represented g3 per cent of the sched-
uled daily flying operations of Amcrican air transport companies,
more than 98 per cent of their revenues and more than 96 per cent
of the wage-earners employed in that branch of the industry

Outlook for 1934

Reviewing the position of the American aviation industry on
January 1, 1934, Thomas A. Morgan, president of the Aeronautical
Chamber, made the folldwing statement :

“Despite the generally uncertain husiness conditions and a rigid
system of Government economy in Federal acronautical expenditures
which has cut deeply into revenues of the manufacturing and trans-
portation branches of the industry, commercial aviation in the United
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in a week, using the same engine and navigational instruments.
which marked the year's progress in technical achievement.

“During the 30 years which have elapsed since the \Wright
brothers made the first flight, more than 30.000 airplanes and
50,000 aircraft engines have been manufactured in the United States ;
and today their reliability is such that it is recognized abroad, the
air lines of 25 other countries using .\merican-built planes or en-
gines.

“During the last year the chief problem of the manufacturer has
been the question of making sales.  He has not had a market which
would permit him to employ mass production methods.  1lis principal
sales outlets have heen the army and navy air forces for nulitary
equipment, and in the commercial field, relatively small orders of
planes for the air transport lines.

“At present the revenues from passengers and express are not
sufficient to offsct the cost of the steady development necessary if
this nation is to have the perfected air transport system to which it
is entitled and which it nceds.  The air lines are still dependent
upon the money which the Dost Office Department pavs them for
flying the mail. ’

“The air mail payments form from 6o to Qo per cent of present
air line revenues.  And yet, during the present fiscal year the
money alloted for that purposc has bheen reduced to $14,000.000,
a cut of 31 per cent below the appropriations for the
nionths.

“Notwithstanding that drastic limitation to about two-thirds of
their former mail payments the air lines durine this fiscal vear are
scheduled to fly 36,500,000 miles with mail, zu? average rate of 33
cents a mile, as compared to 54 cents in 1932 and 62 cents in
1931. They also are operating under the aiy transport code which
has automatically increased the number of employees by 15 per
cent and expanded their payrolls 20 per cent.

“Th(’; military orders have .forme(l the greater part of the manu-
facturer’s gross revenues during the last two years; and yet the
money alloted -for. the present fisca] year will neither permit the
industry to maintain the necessary progress in engineering develop-
ment nor will it provide sufficient equipment fzr our air forces
to make them the. equal of other powers in numerical strength.
The real danger lies there. Our technical development has been
somewhat faster than that of any other nation; but the larger
powers have embarked on extensive programs calculated to increase
their efficiency both numerically ang technically ; and we know that
if this development.is permitted to lag here, the other nations will

previous twelve
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American Society of Mechanical Engineers

The Acronautic Division of the American Society of Mechanical
Engineers in 1933 held technical meetings in many local sectio.ns.
notably those at Boston in April, Los Angcles in July and San
Antonio in December. The national meeting was held in Chicago
in June when 17 technical papers were presented and Juan de Ia
Cierva, inventor of the autogiro was awarded the Daniel Guggenheim
Aeronautic Medal. At the annual meeting in New York in December
a technical session was held on the year's development in airships,

Institute of the Aeronautical Sciences

Organized to promote the application of science in the develop-
ment of aircraft the Institute of the Aeronautical Sciences held its
founders’ meeting at Columbia University on January 206, 1933, with
Dr. Jerome C. Hunsaker as the first president and Lester . Gardner
as secretary in active charge of the organization work. Charles L.
Lawrance is the Institute’s president for 1934.

In November, 1933. The Skyport was opened on the 34th floor
of the R.C.A. Building at Rockefeller Center, New York, as a club-
room and headquarters for the Institute.

By including in its membership the leading acronautical special-
ists in the United States and all other countries—with 136 foreign
members—the Institute makes possible an international exchange of
ideas and information. Dy grading the 673 members according to
their qualifications recognition is given to outstanding professional
work, and further incentive is provided younger members for in-
vestigation of new acronautical problems.  Through the publica-
tion of the Journal of the Acronautical Sciences members are pro-
vided with an opportunity for an interchange of thought and knowl-
edge in this highly specialized ficld.,

Manufacturers Aircraft Association

A hundred per cent increase in the number of inventions seeking
improvement of the airplane was reported for 1933 by the Manu-
factu.rers Aircraft Association, members of the organization having
acquired during the year a total of g9 patents, of which 48 were
reported with claims for compensation and 51 without claims.
Frank H. Russell remained as president of the Association and
S. S. Bradley was re-elected general manager for 1934.

The Association was organized under the direction of the
Government in 1917 to act as agent or attorney-in-fact for owners

- il -















CHAPTER III
AIR TRANSPORTATION

Increase in Speed—:\ Nation-wide Service—The Contract Air Mail
—Average Daily Flying with Mail—Reduced Appropriations—
Increased Labor Costs Under NRA—DPennsylvania Rail-
road’s Policy—Other High Postal Deficits in 1933—
Statement bv General TFoulois—Opinion of
Admiral King—A Letter from the \Vhite
House—Operations of Each Line—Inter-
national Operations.

1933 made progress in speed. reliability and comfort.

Other nations undertook to reorganize their own air lines on
the American system. Faster service, better schedules and more
comfortable equipment developed a steadily growing patronage in
passenger and express traffic. It would have been most encourag-
ing had not a series of attacks and reverses late in the year threat-
ened the industry with virtual extinction.

At the end of 1933, the fourth year of the depression, the air
lines had a record for achievement unparalleled in the history of
transportation. They had increased their average daily flying
from 29.242 miles in 1928 to 138.537 miles in 1933. Their an-
ngal scheduled flying had mounted from an aggregate of 10.472,024
imles in 1928 to 50.800.705 miles during the calendar year 1933.
T'hat was an increase of 2.436.347 miles over 1932,

They carried 3536.235 passengers in 1933 as compared to
504,575 in 1932, and flew a total of 183.695.784 passenger miles
against 143,169.682 miles the previous year. Express showed even
greater development, being 1.8834.543 pounds in 1933, as compared
to 1,324,428 pounds in 1932. Such progress despite universally
poor business conditions could be attributed to only one chief factor;
the air line operators had made their service so attractive to the
public that it was Dbecoming indispensable.

f I \ HE air transport industry of the United States during

Increase in Speed

. Flying millions of miles, nearly half the time at night, in all
kinds of weather, over every conceivable kind of country, month

25
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after month, ycar after year, the lines had the opportunity for
practical testing. experimentation and development.  Thus the higher
speed of from 150 to 200 miles an hour, steady cruising, which dis-
tinguished four new types of transport planes during the year,
was made possible by refinement in design, better streamhining and
more cfficient engines obtained through exacting requirements and
knowledge gained from actual experience on the lines.

The operators spent a large part of their revenues developing
improved aircraft and aids to flying. Approximatcly $10.000.000
worth of equipment orders were placed by the lines in 1933. At
the end of the year they had in operation 0135 transport planes, one
for every nine Pullman cars.  1f the number of planes in service
fell below the total of 06335 operated in 1932, it was not because of
curtailed service on the major lines, but because a number of
smaller operators had learned that they could not do a profitable
business without first class, new cquipment.

They had discovered through bitter experience that no airplane
as yet is capable of paying its own way in regular operations with-
out air mail cargoes.  The relatively low rates for passenger and
express traffic, which are absolutely essential to compete success-
fully with surface transportation, would not provide sufficient rev-
enues for profitable operations.  Thus many of the non-mail opera-
tors went out of business in 1933.

The larger companies replaced old equipment with planes of
greater cargo and scating capacity, so that fewer machines actually
accommodated the increased traffic. ’

A Nation-wide Service

At the same time the Amecrican lines were doing more flying and
providing a greater public service than those of all other nations
combined. They had increased the number of station stops from
23 cities in 1926 to 178 at the end of 1933, when they were serving
communities which are trading areas for 75,000,000 persons, or
6o per cent of the population, areas also including about go per
cent of all the manufacturing facilities in the country.

The great Pan American Airways System linked these indust-
rial and commercial centers with 104 cities in 32 countries to the
south, and served trading areas having an aggregate population of
86,000,000 persons outside the United States.

Breakfast at home and dinner in any large city halfway across
the continent, 19 hours and 30 minutes between New York and
San Francisco, from the United States to any commercial center

-yrea - 'np"
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render flying weather forecasts go per cent accurate. At the
same time the young physicist specializing in micteorology must he-
come an important executive in air line. military and all other
point-to-point flying operations. Under the new scientific methods
being developed he will he able to tell the pilot precisely what
weather, winds and cloud formations he will encounter, and at what
altitudes to fly on cach section to provide the greatest speed, cf-
ficiency and safety throughout his flight.

Employing about 700 pilots and co-pilots, the lines out of their
vast experience required that before a pilot took charge of a plane
in regular service he first must have had at least 1,200 hours flying
as an aviator, and a thorough knowledge of all his instruments as
well as experience in blind flying. For cvery pilot employed on
the lines there were six persons on the ground to sec that he made
his trip swiftly and efficiently. After every flight flying equipment
was inspected by a trained crew of mechanics, cach charged with a
definite list of things to check and report upon. ‘The planes were
in the care of specialists two hours for every hour spent in the
air.

It was this minute attention to detail which so distinguished
American air transport operations that the Dritish Parliament at
the end of the year adopted a plan to reorganize and develop the
Imperial Airways on the American system. The fast, luxurious
transports which appeared on the American lines during the year
brought the purchasing agents of other nations flocking to the
United States to buy those same planes, cngines and accessories.
Nearly all the air lines of the world at the end of the year were
either acquiring American cquipment or adopting American air
transport operating methods.

The lines of other nations never lacked money for the best
equipment because they, by and large, are heavily subsidized by their
respective governments. Iorecigners arriving in the United States
to study operations here were amazed to find that the American
system was radically different, having heen founded on the principle
of individual and private initiative, the investment of private capital,
assisted by a liberal Government policy to foster with air mail con-
tracts the development of key 4runkline systems which one day
would become self-supporting and fly the mails at a profit to the
Post Office Department.

The Contract Air Mail

The growth of American air transport is synonymous with the
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An average of 1.500 men, women and children, the equivalent
of 670.000 letters and 5,160 pounds of express were flown over
the American lines every 24 hours during 1933: and most of that
passenger and express traffic was handled by lines having air mail
contracts.

Reduced Appropriations

The contract mail operators had every reason to believe that
their fast service was necessary as an adjunct to business in speed-
ing the nation back toward recovery. when the old Congress passed
the appropriation bills—signed March 3. 1933—and cut the funds
for air mail payments from $19.400,185 for the fiscal year 1933
to $15.000.000 for the new fiscal vear ending June 30. 1934. In
July the Director of the Budget took off another million dollars,
leaving only $1.4.000,000 for air mail operations. The 31 per cent
reduction in air mail payments for the new fiscal year, in view
of the fact that those payments constituted from 50 to 65 per cent
of the gross revenues, afforded not the slightest opportunity for
normal expansion to meet the demands of the nation’s business
when and if it should recover.

Increased Labor Costs Under NRA

The Air Transport Code went into effect late in 1933. In negoti-
ating the code the operators agreed to cooperate with the President
inl?is recovery progra{n by increasing personnel 15 per cent and pay-
rolls 20 per cent. .\t the same time investic - - 7
Senate Committece were examining the ::s;briIZOlf)ffo’:llea fs(?rig:tl'
Administration and the files of the air mail operators in preparation
for public hearings to start in January. 1934. Simultaneously, there
began to appear in the newspapers intermittent statements and dis-
cussions criticising the so-called air mail “subsidies.” In many in-
stances these attacks on air transportation came from executives of
competing .surface transport systems and from others with personal.
selfish motives.

Pennsylvania Railroad’s Policy

Many of the important railroad systems of the country, however,
continued to look upon air transportation not as a rival but as a
complement to rail service. The Peunnsylvania Railroad, which
joined in the original organization of the present Transcontinental
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& Western Air system, expressed its attitude in the following state-
ment prepared especially for the Aircraft Year Book:

“Active cooperation by various railroads in promoting co-
ordinated air transport service was pushed with renewed vigor
in 1933. The issuance of joint tickets was extended. the sale
of air and rail-air tickets at railroad offices was broadenced,
and additional time-tables and joint literature and advertising
were distributed. describing the two services and their rela-
tions with each other.

9.351,195
CONTRACT AIR MAIL Pounds
POUNDAGE BY YEARS 8.513675
DOMESTIC AND 772018
' 7.658.195
FOI{EIGN Pounds - 7 644,646
3,632,059
Pounds
1,222,843
Pounds
433,649
Pounds
1926 1927 1928 1929 1930 1931 1932 1933

The volume of mail poundage in 1933, as shown above, equals that of 1929,
although normal growth was affected by the increase in domestic air mail

postage rates in effect since July 1, 1932.

“The activities of the Western Union and Postal Telegraph
Companies and the Railway Ixpress Agency in selling air
transport for both passengers and merchandise, and in re-
serving space and arranging trips were carried on in an ac-
celerated degrec. Much progress was made during the year,
and there has now been firmly established in this manner a most
valuable countrywide selling organization for air transport
service. This is particularly helpful to all railroads interested
in coordinated service and to their air affiliates. '

“The Pennsylvania Railroad, which was the pioneer in

Co o v

.
i -
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linking rail and air service through the first transcontinental
rail-air line in 1929, greatly advanced these relationships in
1933. In the opinion of the management, the year was one of
most important progress.

“The Pennsylvania Railroad management has more faith than
ever in the future of commercial aviation, which it now feels
has made a secure place for itself as an indispensable part of
the focilities for carrving on the country’s business. In the
view of both the Transcontinental and Western Air and the
ennsylvania executives, however. aviation for some years will
continue to require Governmental appropriations for carrying

BETTER AIR MAIL SERVICE AT DECREASING COST TO THE

GOVERXNMENT
unmms] Decrease in annual payment by the Post
29 : Office  Department for every mile flown
10212511 um] with mail in the United States,
Fiscal Payment
- sz | Year Per Mile
u,anmwui 1929 $1.09
1930 .93
316942454 l }g;‘, '72
1931 — — - - -0
i ol 21.350.517{4:5;] 1933 .54
— - 1934 38
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This graph shows the increased number of miles of flying with mail compared
to the payments made by the Post Office Department for that service in the
United States year by wvear.

the mails, as it has not yet reached the state of development
where it can exist on passenger and merchandise traffic alone.”

In preparing to reply to the charges that the air mail payments
constituted unusual subsidies a number of important trade organiza-
tions outside the aviation industry assembled data to show that
4 deficit between air mail expenditures anfl revenues from the
sale of air mail postage was not exclusive with this relatively new
cervice. The Post Office cost' asgytainment report for the fiscal
year 1932 lists the cost of maintaining the Rural Free Delivery at

$106,355,922.
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Other Postal Deficits in 1933
The Congressional Record of January 23, 1934, page 1345, lists

high Post Office Department deficits for the fiscal year 1933, as
follows:

’

Cost of penalty, franked and free for blind service,

without income ... .. e e e e $£8,002,604
Deficit in Second Class Mail Service ... iiiiiiiene, 102,268,600
Daily newspapers, ............. expenditures $38,392,153, revenue 7,910,637
Weekly newspapers, .......... expenditures 11,216,808, revenue 1,503,446
Magazines, etc., ...... e expenditures 32,746,179, revenue 7,582,950
Publications free in county, ....expenditures 8,271,232, no revenue
Advertising matter, ........... expenditures 10,349,340, revenue 1,707,283

Total Second Class
expenditures for publications 106,975,856, revenue 18,761,667
Deficit in Third Class Mail Service ...ttt 28,206,502
Deficit in Fourth Class Mail Service ...ovvviiiiinnn.... e 32,014,401

Contract payments for domestic air mail were $19.400,1835 for
the fiscal year 1933. In its cost ascertainment report the Post Of-
fice Department fixed additional incidental expenditures at $3.633.-
671, making total expenditures $23.,033,856. In that case the
deficit was $16,917,414. DBut as Congressman Clyde Kelly of
Pennsylvania pointed out, (Page 1123 of the Congressional Record
for January 206, 1934):

“Representatives of the Department stated, as shown by the
hearings, that revenues derived from domestic air mail service were
$6,500,000. The Committec on the Post Office and Post Roads of
the House have made a thorough investigation of this matter and
are convinced that on the present amount of mail, which is reduced
on account of the depression, the revenues are approximately
$9,000,000.

“Now, providing only $6,500,000 for a year's service means
absolute destruction of the air mail system. We have spent $73.-
000,000 over the entire life of the air mail service, and never was
there a better expenditure in the history of Congress. Five hundred
millions of dollars of private money has been invested in aviation.
Without the air mail service there would be no private aviation
industry whatever in this nation. We have built up, besides, a
reservoir of men and materials, a corps of trained pilots who may
be used for national defense at any moment. We have established
a service which is an astounding exhibition of what can be done by
efficient organization aided by the helping hand of the Government.”

As 1933 drew to a close business organizations and others inter-
ested in the development of the air mail service believed that the

.
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Government should continue to look upon air mail deficits. if any.
in preciselv the same light as other deficits are considered. worth-
while for the services rendered. At the same time the air line
operators, including those without mail contracts, believed that the
Government would realize the absolute necessity for expanding
commercial aviation if only for its value in any modern system of
national defense.

ANNUAL INCREASE IN AIR
MAIL ROUTES IN THE
UNITED STATES
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Statement by General Foulois

. In _tbat regard the following statement prepared especially for
this edition of the Aircraft Year Book by Major General Benjamin
D. Foulois, Chief of the Army Air Corps. is of particular interest:

~ "The United States cannot have too much transportation in
time of war.

“Alr transport service at present is more than three times
faster than the railroads. The greater share of the hundreds
of planes now in use can be mobilized for any emergency and
sped from one end of the country to another within 18 hours.
They would not be dependent upon railroad tracks or tortuous
rights of way winding up and down and around mountains,
valleys or waterways; but instead, could he sent on virtually
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A Letter from the White House

In reply to a request for an expression of opinion for publica-
tion in this edition of the Aircraft Year ook, Colonel Louis
McHenry Howe, Sceretary to the President. wrote as follows:

STHE WHITE HOUSIY
Washington
December 26, 1933

“The Aeronautical Chamber of Commerce of America,
22 llast 4qoth Street,
New York

“Gentlemen :—

“I am pleased to learn of the whole-hearted cooperation
which the branches of the aviation industry are extending to
the administrative departments of the Government. [ know that
yours is an important industry, because I was in a position to
realize the urgent nced for it as a Reserve of the National De-
fense during the World War.

“Air transportation very appropriately enters upon its
career of greatest development and usefulness in this new era
of our national life. [ desire to see this progress continued,
not only in scheduled air line operations, but in the develop-
ment of military and naval aviation as important arms of our
national defense, and further, improvement in aircraft for
private flying, the common heritage of all, if the airplane is
destined to reach the ultimate in usefulness.

“Your organization, the Aeronautical Chamber of Commerce
of America, has my cordial wishes for continued success in
your work for aviation.

“Very sincerely yours,
(signed) Louis McH. Howe
“Secretary to the President.”

American Airways

American Airways, Inc., during 1933 added 2,169 miles to the
9,037 miles of routes in operation on January 1, 1933. During the
year 1,891 miles of routes were discontinued, leaving the system
with 9,315 miles of routes on January 1, 1934. Improved service
and additional schedules installed during the year increased flying
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with mail and 33,430 miles were limited to passengers and ex-
press.

Licon Airways

Licon Airways, Inc., on January 1, 1934, was operating a fleet
of Travelair 6-place cabin planes on a daily schedule between New
Haven and Dridgeport. Conn.. to Roosevelt Field. L. I.. Floyd
Bennett Tield, Brooklyn and Newark Airport.  Another schedule
provided for daily trips between Islip. I.. 1., Roosevelt Ficld and
Newark,

National Airways

National Airways, Inc.. the operating company for the Dloston-
Maine Airways, Inc.. which n turn is a subsidiary of the Boston
and Maine Central Railroad, began operations on August 11, 1933,
with five round trips daily between Doston and Portland, two of
them later extended through Waterville to Bangor. Me. On
November 1. the schedules were reduced to two round trips between
Doston and DBangor. The line used Lycoming-powered Stinson
tri-motor 11-place cabin monoplanes.

On November 20, 1933. Central Vermont Airways, Inc,, was
formed as a subsidiary of the Central Vermont Railway; and Na-
tional Airways contracted with that company to operate an air
line from Boston to Montpelier and Barre. Vt., through Concord
and White River Junction—one round trip a day. That schedule
over 155 airway miles, combined with 2135 miles between Boston
and Bangor, gave National Airways a total of 370 route miles. The
company flew approximately 120,000 miles during 1933. Plans
for 1934 contemplated an extension northward from Montpelier
to Burlington, Vt.

National Parks Airways

National Parks Airways, Inc., operating hetween Salt Lake City
and Helena, Mont., during 1933 flew 723.766 miles with mail,
512,787 miles with passengers and 427,476 miles with air express.
More than g8 per cent of its scheduled mileage was completed. Dur-
ing the summer the company extended its service to include one
daily round trip between Great Ialls and Havre and another between
Butte and Billings, adding 600 miles of flying daily. The company
planned to install a number of new, fast planes early in 1934.
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line provided fast service for important General Air IZxpress ship-
ments between its terminals.

Wedell-Williams Air Service

Wedell-Williams Air Service Corporation at the end of the
year was operating passenger and express service between New
Orleans and Laredo, Tex.. by way of Houston and San Antonio. its
schedule over the 650-mile route heing one round trip daily.

Western Air Express

Western Air FEapress. Inc.. during 1933 flew 1.776.326 miles
with passengers, mail and express. as compared to 1.611.6053 miles
in 1932. Its efficiency in maintaining schedules rose to 97.54 per
cent for 1933 as compared to 96.31 per cent the previous year.
Passenger traffic increased 55.9 per cent, and express jumped from
19,325 pounds in 1932 to 53.7110 pounds the next year. a gain of
174.8 per cent. Modern two-way radio telephone equipment was
installed on the company's lines from San Diego to I.os Angeles and
Salt I.ake City, and from Cheyenne to Albuquerque.

Western Air Tixpress planned to replace somie of its machines
with five new, all-mectal General Aviation monoplanes designed to
cruise at 190 miles an hour.

Wilmington-Catalina Airline

The Wilmington-Catalina Airline continued to operate its pas-
senger and express service over the 31 miles of route between the
mainland and Avalon on Catalina Island, with five scheduled round
trips daily.

INTERNATIONAL AIR LINE OPERATIONS

During a year in which far reaching advances were made toward
equipping the chief trade routes of the world with fast air service
in the keenly competitive race of industrial nations for a greater
share of foreign markets, and the principal European air lines
were completing final plans to span the south Atlantic and link the
great South American commercial centers more closely to Europe,
America’s air service in the foreign field advanced to a key position
of leadership among the world’s international air line systems.
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the borders of the United States. At the Pan American Confer-
ence in Montevideo, Uruguay, late in 1933, much attention was
directed toward further improvement of communications, particularly
air communications, hetween the sister American republics and the
United States. Special instructions on that subject were issued by
President Roosevelt to the American delegates before they left
Washington.  Representatives of those countries served by the
American air line network were enthusiastic subscribers to plans for
simplification of clearance formalitics and international regula-
tions to facilitate arrival and dispatch of scheduled transport air-
craft at national frontiers.

Further emphasizing the vital service the Pan American Air-
ways System is rendering in the international field, and by which
it is importantly increasing good-will for all American interests in
these foreign countries, was its heroic work in scveral national
emergencies during the year. The famous “Hurricane Watch™ main-
tained by the nctwork of Pan American’s radio and weather stations
about the Caribbean again proved of inestimable value in locating
and charting the course of tropical storms and in providing minute-
by-minute authentic reports for the warning of communities and
shipping which lay in the path of the hurricane.

During the two hurricanes which successively struck and almost
destroyed the important city of Tampico, Mexico, in October with
all other communications cut off, the Pan American station at the
Tampico Airport successfully maintained communication with the
outside world during the storms; and one of its planes was used
as an auxiliary station for relief work. Ilights were made with
serum, antitoxin and doctors to isolated and stricken communiti¢s in
a number of countries. There were several “ambulance” cases where
lives were saved by means of rapid transportation to hospital centers
for proper medical care, one case flying all the way from Lima,
Peru, to the United States.

Aid to Foreign Trade

Reducing to a fraction the communication, shipping and travel
time between the United States and the 32 countries and colonies
of the West Indies, Central and South America, the international
air line became the means by which exporters were able to take ad-
vantage of the first improvement in foreign markets. It became
one of the recognized forces behind the President’s recovery pro-
gram for the rehabilitation of trade among the sister republics of
the three Aiericas.
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Although at the end of 1933 just completing its pioneer work
in linking the Americas, Pan American Airways provided Ameri-
can commerce with its first time-advantage over foreign comipetitors
in the South American markets. Latin American statesmen and
business leaders on a number of occasions expressed to the Govern-
ment in Washington their regard for this service as an outstanding
contribution to improvement of international commercial and cul-
tural relations.

New Records for Traffic

Traffic over the Pan American Airways Systemn mounted to new
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American products which otherwise would have been lost to com-
petitors. The air express also provided a means of shipping perish-
able goods, light weight manufactures and other similar articles
for the first time in international commerce, therehy opening a new
field for American trade expansion. Air express shipments in
1933 on the PPan American Airways System showed an increase
of 131 per cent over 1932.

Improved Schedules

On the western division (Brownsville, Mexico, Central America,
Panama Canal Zone) a new service was cstablished across Central
America from the Pacific to the Caribbean on the new route to
Guatemala City to Flores and northern Guatemala to U'ela, Caribbean
seaport of Honduras. Operating schedules were increased from
two trips to threc trips a week between Guatemala City and Cristo-
bal, Canal Zone, to care for increasingly heavy traffic over this
section.  Additional schedules, for the same reason. were added
to the service around the Gulf from Mexico City and Vera Cruz
to Merida, Yucatan.

To link this western division network directly to the Pacific
coust, Aerovias Centrales, an affiliated company to which Pan Ameri-
can’s technical experience was made available, as well as the use of
radio weather and machine shop facilities in Mexico, had conducted
experimental operations for over a year hetween Mexico City,
Central and Western Mexico and the Pacific coast in the United
States.

On the Caribbean division (Miami, West Indies, Para, Brazil-
Miami, Nassau-Miami, Havana, Jamaica, Colombia, Cristobal-
Miami, Merida, Salvador) a connecting shuttle line between Jamaica
and Puerto Rico was revised to provide service between Kingston,
Jamaica, Santiago, Cuba, hence to Port au Prince, Santo Domingo
City and San Juan, Puerto Rico.

A new service was started between Tampa, Fla., and Havana,
Cuba, at the request of the Gulf Coast States for a direct connect-
ing service with the international system. Tri-weekly schedules
were instituted on a go-day trial basis during which Pan American
would have an opportunity to determine the importance of a year-
round service should sufficient traffic be developed. The city of
Tampa provided an operating seaplane base and made available other
facilities for the use of the Pan American Airways System in that
area.

On the Brazilian division (Para, Brazil, Rio de Janeiro, Monte-
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Muir on August 31, 1933. Lester D. Seymour, president of Ameri-
can Airways, in behalf of the Aeronautical Chamber of Commerce
of America, presented the following statement supporting that first
draft:

The Industry’s Statement

“This is a statement of fact presented on behalf of the air trans-
portation companies which are members of the Acronautical Chamber
of Commerce of America, Inc., with offices at 22 llast Fortieth
Street, New York.

“Our member companics at present account for 89 per cent of
the scheduled daily flying operations of American air transport
companies. Their average daily scheduled mileage is 118,304 miles
of the total of 132.925 miles flown cvery 24 hours. During the
first 6 months of this year our member companies flew 21.294.655
of the total of 23.926,535 miles of scheduled flying by American
lines.

“Our member air lines on July 1. 1933. were operating 42.191
miles of routes of a total of 48,357 miles then in operation, as
follows:

Miles of Routes in Operation on July 1, 1933

American AITWays ..o.veene e, 0,002 miles of route
Eastern Air Transport ...........oovueeeinnene.... 2,464 miles of route
National Parks Airways .......c.oeveuunnnnnnen.. 500 miles of route
Pan American Airways System .................. 15,016 miles of route
Pennsylvania Airlines ... .ooeveereeeinnnnn. 326 miles of route
Transcontinental & Western Air . ....oovvenvnenn.. 4,747 miles of route
United Air LINES ...vvrrtteenee e eeeranannns 6,021 miles of route
United States AITWays . ...uvvveonvnrnrrnnee eenn 544 miles of route
Western Air EXpPress .....ovoveiereneeeennnanns 1,762 miles of route
By Members of the Aeronautical Chamber ........ 42,191 miles of route
By Non-Members .....oovviiiiinereineiieiananns 6,166 miles of route

TOTAL ittt e enns 48,357 miles of route

“Our member lines and the executives in active charge of opera-
tions, almost without exception, have been in this business from
the beginning. Our conclusions are based on facts and experience.

“We are wholeheartedly in favor of the President’s program for
industrial recovery. We are eager to contribute to that program in
every possible way., We are especially eager to do our part to in-
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crease emplovinent and buying power. But. unlike other industries.
air transport has no re-employment problem.

“Ours is a very young industry. It is just beginning to emerge
from the experimental stage. Prior to 1918 it was entirely a mil-
itary experiment. From 1918 to 1929 it was still an experiment.
partly Governmental and partly civil. in that the air mail service,
still very much of an experiment, was being developed.  Since 1929.
when passenger and express services were added to that of the air
mail, we have made considerable progress. Although this progress
has been slowed up by the depression, we have not lost ground. Our
employees have not been thrown out of their jobs because of busi-
ness conditions, as figures presented here show:

Wage Earners in Air Transport

“The number of wage carners emploved in the entire air transportation
industry (based on “\Wages and Hours of Labor.” U. S. Department of
Labor, Bulletin No. 3573, page 14. from 1927 to 1931, incl. and the Aero-
nautics Branch of the Department of Commerce Announcement for the
year 1932 and the first six months this yvear) are as follows:

462 in 1927
1,496 in 1028
2.345 in 1929
3.475 in 1930
4,290 in 1931
5.461 in 1932
5997 on July 1, 1933

“This shows that the air transport industry has kept on its pay-
rolls throughout the depression not only its own people, but has
employed more. Against the possible assertion that there are numbers
of pilots unemployed. we would point out that although it may be
true that many unemployed pilots hold transport licenses from the
Department of Commerce, these are either amateur pilots or pilots
who have never been employed in regular air transport operations.
Practically none of them hold scheduled air transport ratings, the
latter being a Federal requirement on inter-state air lines. Similarly
with mechanics, their situation is the result of the prevailing over-
enthusiasm in 1929 and succeeding years when it was popularly
believed that aviation would expand with ever-increasing rapidity.
These persons are potential employees. Their preparation and eager-
ness for employment in air line operations are most desirable; and
they eventually will be given opportunities in this business in the
course of its normal development, provided that it be permitted to
develop in normal fashion.
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$11.000 a year. \We question strongly whether the National Re-
covery Act was designed to involve individuals enjoying such a
salary range.

“The responsibility of pilots varics between the delivery of
mail cargoces and care for the safety of passengers. The pilot re-
sponsible for the safety of acrial passengers finds that responsibil-
ity limited to the small capacity of an airplane. although his salary
is far in excess of that received by the masters of our largest ocean
liners.

“For purposes of comparison we submit herein a tabulation of
monthly rates of pay reccived by master mariners, as follows:

Shipping Board:

Motor ships . ... ... . i $300

Steamships . ..o 200
Panama-Pacific Iine ... ... . ..o 405
U. S Line oo e 375
American Merchant Tine ... ... .. .. .. ... 330
Baltimore Mail Tine ... ... ... oo ... 325
S.S.Leviathan . ... ... .. . 623

“ILconomically the latter is responsible for vastly more in human
lives, cargo and company property. The minimum guarantee, as
stated, is so fixed with consideration for the smaller operators, at
least one of whom now pays his pilots as low as $100 a month. In
addition, our $250 minimum will permit the crcation of entirely
new services, such as the transport of f{reight by air at low rates
with resultant employment for additional pilots, a forward in-
dustrial step which would promote the purpose of the N. R. A.
This would be prevented were the minimum to be placed at a higher
figure, because it would require establishment of prohibitive rates
for shippers. A majority of the mileage flown for 2 years has
been on the basis of an hourly or monthly rate of pay.

“Today a majority of the air lines have a base pay for pilots
ranging from $600 to $3,000 a year, depending on length of service.
This base pay is designed to compensate the pilot for ground
service preparatory to flight, test flights and bad weather delays
on a trip which is beyond the control of the operator. This base
pay plus the flying pay now brings a pilot’s salary to an average
of $6,500 a year for most lines.

“We submit that pilots are career men, each with an opportunity
for advancement to top positions in his organization as our new
industry continues to expand, if it is permitted to do so. Many
examples of such promotions are to be found within the industry.
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employed on major lines receive upward of twice the minimum of
$3.000 a year,

Hours for Pilots

“In its code the industry has fixed 35 as the maximum number
of hours per week for pilots, this to include the full time that
pilot is on duty, whether flying or not, with full knowledge that the
flying cannot exceed the 110 hours per month stipulated by De-
partment of Commerce safety regulations in a bulletin known as
Avcronautics Dulletin No. 7-12, Scction 4 (b), paragraph eight. page g:

“A first pilot shall not be on flight duty more than 110
hours in any one month. In reaching this maximum a pilot
shall not be on flight duty in excess of the scheduled 30
hours in any seven-day period or more than the scheduled
eight hours in any 24-hour period, provided. however,
that relief from flight duty for not less than 24 consceutive
hours shall be arranged for cach pilot for cach seven-day
period.”

“The wisdom of these regulations of the Department of Com-
meree, may be supported by the opinions of flight surgeons of the
U. S. Armiy Air Corps and the Durcau of Aeronautics of the Navy,

“Morcover, despite the definite requirements of these regula-
tions, the industry rarely causes its pilots to fly the full 110 hours
per month.

“Pilots of larger air lines now average 9o hours or less flying
per month, which is 20 hours less than the maximum limit estab-
lished by Federal Regulation. Ilying time includes taxiing for
take-off and taxiing after landing.

“Increased speed of equipment has no bearing on the hours a
commercial pilot should work per month. There is no sensation of
speed at altitudes where go per cent of the flying is done. The
medical examiners for the Army and Navy will confirm this state-
ment : IFatigue is in proportion to time and not miles.

“High speed equipment in the air promotes safety and reliability
in that it permits the pilot to more easily circumvent bad weather
areas, etc. Facility and safety in landing is in no wise impaired he-
cause of improvements now available which bring landing char-
acteristics well within Department of Commerce requirements.

“Cabin attendants are women, who have chosen this service as
offering a career to their liking. We submit that the minimum salary
of $100 a month and a maximum of 150 hours a month compare
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favorably with the pav and hours of duty for similar services in
other industries.

Hours and Wages of Mechanics

“The hours and wages of the different classes of mechanics em-
ployed in the air transport industry are subject to one outstanding
influence. namely, the intermittent nature of the work. Iivery-
body must recognize the newness of the industry, its requirement
of continuous operation, emergency maintenance, repair work and
irregular hours of duty.

“The demand of the industry arising from its traditional obliga-
tion in the carriage of United States mail. and moral obligation
for the safe transportation of persons trusting themselves to its
care, cannot be treated in the same manner as the demands of a
manufacturing industry. For example, there are three general
types of mechanics involved. One is the flight mechanic who. on
some air lines, accompanies the airplane in flight. Second. the shop
mechanic and his helpers. who work on the overhaul and main-
tenance of aircraft and engines and accessories within the shops
established at necessary points along the air line, and whose work
is of a comparatively scheduled nature. Third, the service mechanic
and his helpers cmiploved on fields. either at main base stations or
intermediate fields.  Their hours of actual work are intermittent,
depending upon the arrival, departure and condition of airplanes.
which, in turn, are subject to weather and other circumstances be-
yond control of the operators.

“The average rate of pay for these three types of mechanics
in our industry is higher than the minimum rates as set forth in
the code.

“Flight mechanics are provided primarily as a safety measure.
They frequently are qualified as co-pilots and as such are career
students. At the same time they have definite ground duties in
servicing and inspecting aircraft.

*Shop mechanics and helpers in the air transport industry must
maintain some flexibility of hours if they are to receive steady em-
ployment. We submit that their hours and rate of pay in our
code are fair, because repair and overhaul are subject to traffic
demands and emergencies. An even flow of work cannot be main-
tained, as is the case with other transportation facilities in which the
greater volume of traffic and revenues warrants maintaining large
shifts of mechanics on duty constantly.

“Service mechanics and helpers are engaged primarily in the
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servicing, inspection and maintenance of aircraft as distinguished
from overhaul. Their hours of duty are dectermined largely by
schedules. IMere much flexibility of hours of actual work is im-
perative because of frequent delays to flights caused by delayed con-
nections.

“The maximum hours and minimum pay specified in our code
for thesc three types of mechanics are. in the case of flight me-
chanics 40 hours per wecek, shop mechanics and helpers jo hours
averaged on a 26-weck basis with a maximum of 48 hours in any
one week; and for service mechanics and helpers, 48 hours per
week averaged on a 26-week basis with a maximum of 56 hours in
any one week.

“The hours in our code are lower than the 48.5 average fulltime
hours per week for all male ground employces in 1931, as set forth
on page 12, Bureau of Labor Statistics bulletin No. 573, containing
a comprehensive survey of the American air transportation industry
for 1931. Thercfore, the reduction in hours specified by this
code, from the average in 1931, amounts to 8.5 fewer hours in the
case of shop mechanics and helpers, and slightly less for service
mechanics and helpers, and 8.5 fewer hours in the case of flight
mechanics.

“The minimum wages specified in the code for the three classes
of mechanics are:

$35 a week for flight mechanics
4oc an hour for shop mechanics and 30c¢ an hour for helpers

4oc an hour for service mechanics and 3oc an hour for
helpers,

“Hours of labor and rates of pay for radio operators. field clerks
and all other employees as specified in our code are justified in the
light of our experience with the intermittent work and flexibility

of duty periods.
“We submit that these minimum rates are fair under the condi-

tions created by the relatively small size of the industry and the
intermittent nature of the work until such time as volume of traffic
makes that work continuous.

No Discrimination in Employment

“As specified in our code, the air transport industry makes no
discrimination in employment against membership or non-member-
ship in a labor organization. The code in this respect complies with
the law.
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“In addition our code provides that:

Employers in this industry may exercise their right
to select. retain or advance employees on the basis of in-
dividual merit without regard to their membership or non-
membership in any organization.

“This provision is necessary because of the vital factor in air
transport operation which concerns the safety of human life. The
purpose of the operators is to obtain services of the most experi-
enced, most highly qualified employees because of the severe penal-
ties which otherwise might result from inexperience.

“Besides the reductions in air mail payvments our lines now are
being subjected to curtailed revenues and increased costs of opera-
tion in other ways.

“The Department of Commerce, which operates the airways over
which these lines fly, under the influence of the economy program
has been forced to notify the operators that the ground facilities
on a certain number of routes will have to be curtailed. involving
the turning out of many beacons and the abandonment of certain
radio and teletype services, all of which tend to restrict the opera-
tions of the air lines, unless they provide their own. That adds to
the expeuse of operations and maintenance.

“The greatly decreased passenger fares, from 12 cents a mile
in 1929 to an average of 6 cents today. has been brought about by
the depression and the knowledge born of experience that this
lower rate, approximating that charged for surface transport, is es-
sential to continued growth of traffic. Here again, the lines are
limited in their revenues until such time as the traffic increases
materially.

“Again, and most important. the major lines which hold air mail
contracts have based their operations and their future plans upon a
virtual mandate from Congress and the present Administration.

“This mandate imposes upon the mail carrying lines the specific
obligation to devote all possible revenues toward the development of
aircraft, planes and engines, instruments, including two-way radio,
airport facilities and other innumerable adjuncts tending to make
flying faster, more reliable and increasingly safe. Without ex-
ception our major air lines have spent and are now committed to
spend large portions of their revenues for this technical improve-
ment. .

“As we sce it, there can be only one result, increased popularity
resulting from enhanced usefulness, more passengers, more express
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and more mail, a greater number of planes in service and a grow-
ing number of employees in every department of our industry.

“The continued growth of our new industry is of the utmost im-
portance to the trained employees in it at the present time. Unlike
many other industries, the pilots and mechanics now employed have
made commercial aviation their carcers. It is to their interest to
work with the management in developing and expanding this busi-
ness, and not permit themscives to he lured into destructive demands
for higher pay and unreasonable hours by a promise of immediate,
though temporary, gain.

A Safeguard to Fair Trade Practice

“With reference to trade practices, our code has only one stipula-
tion, namely, Article V11, as follows:

“Members of the Code agree not to initiate service he-
tween cities already served by another member over an
identical route.”

“This is nccessary during this period of pioneering and  de-
velopment because of the high percentage of revenue which the air
lines receive from the Government. The operators considered that
to permit two companies, drawing payment from the Post Office
Department {for the carriage of mail, to operate over one route in
competition would not constitute a proper use of Government funds,

An Agency for Self-Regulation

‘Because the Aeronautical Chamber of Commerce represents &9
per cent of American air line operations we feel justified in urging
that our trade association be authorized to act as the agent for seli-
regulation within the industry and cooperation with the NRA. We
are prepared to provide the most efficient and effective machinery,
which will meet with the approval of the Administrator. Therefore,
in our code as filed, we have provided for this machinery to be set
up by the Code Committee of the Aeronautical Chamber of Com-
merce of America, Inc., in cooperation with the Administrator.

“In conclusion, we point out that air transport now promises
much to the country at large. It is rendering two vitally important
services

“1r. A fast mail service for business, with the nucleus of 2

passenger service;

2. A unique and essential reserve for the national defense.
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(3) The term “Industry” includes all public carriers for hire
by aircraft for passengers, and/or mail. and/or cargo on scheduled
operations and services incidental thereto within the several States
of the United States, the District of Columbia, and the territory of
Alaska and such branches or sub-divisions thercof as may from time
to time be included by the President under the provisions of this
Code, but does not include scheduled operations and/or services
incidental thereto not within the several States of the United States,
the District of Columbia, and the territory of Alaska.

(4) The term “employee” includes any person engaged in any
phase of the Industry in any capacity, receiving compensation for
his services, irrespective of the method of payment of such com-
pensation.

(5) The term “employer” includes anyone engaged in the In-
dustry by whom any employee is compensated or employed.

(6) The term “member of the Industry” includes anyone en-
gaged in the Industry as above defined, either as an employer or
on his own behalf.

(7) The term “Chamber”™ means the Aecronautical Chamber
of Commerce of America, Inc., a trade association organized under
the laws of the State of New York.

Article TII—Hours: 1. No employee in the Industry shall be
permitted to work in excess of forty (40) hours in any one week
except as follows:

a. Shop mechanics and shop mechanics’ helpers not more than
forty (40) hours per week averaged over a period of four (4)
weeks, with a maximum of forty-cight (48) hours in any one
week,

b. Service mechanics and service mechanics’ helpers not more
than forty-eight (48) hours per week averaged over a period of
cight (8) wecks with a maximum of fifty-four (54) hours in any
one week.

c. Ground radio operators and field clerks not more than forty-
eight (48) hours in any one week.

d. Watchmen not more than fifty-four (54) hours in any one
week.

e. Chauffeurs not more than forty-eight (48) hours in any
one week averaged over a period of six (6) weeks, with a maximum
of fifty-four (54) hours in any one week.

t. The number of employees classified as ground radio opera-
tors, field clerks, and watchmen shall not exceed fifteen per cent
(15%) of the total number of employees of any employer.

2. No employee shall be permitted to work for a total number
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of hours in excess of the number of hours prescribed herein whether
cmployed by one or more employers.

3. No emplovee shall be regularly employed more than six
(6) days in any seven (7) day period.

4. The provisions of this Article shall not apply to any employee
on emergency maintenance or emergency repair work involving ac-
cidents endangering life or property. nor to persons who receive
more than $35.00 a week emploved in a managerial, executive or
professional capacity, or as pilots or co-pilots.

Article IV—Wages: 1. No emplovee shall be paid less than at
the rate of $r135.00 a week,

2. The rates of pay of all employees included in Article III
whose hours of employment have been reduced by the provisions of
this Code but whose wages have not been increased by the fore-
going section of this Article, shall be increased by a readjustment
so that equitable differentials in earnings will be maintained, and
the rates of pay of such employees included in Article ITT whose
hours have not been reduced shall not be decreased.

3. Those cmployces included in paragraph (a) Article III
above who work in excess of eight (8) hours per day, or in excess
of forty (40) hours per week, and those employees included in
paragraph (b) Article ITI above who work in excess of forty-eight
(48) hours per week, shall be compensated by not less than one
and one-third times the normal rate of pay for such excess. All
other employees on emergency maintenance or emergency repair
work involving accidents endangering life or property shall receive
at least time and one-third pay per hours work in excess of the
maximum hours herein provided.

4. Any emplovee shall be classified according to the classifica-
tion of his occupation existing on June 16, 1933, provided he is
still performing the same duties. If he is performing other duties,
he shall he classified as to occupation on the basis of such duties as
of said date.

Article V—Labor DProvisions: 1. Employees shall have the
right to organize and bargain collectively through representatives of
their own choosing, and shall be free from the interference. re-
straint, or coercion of employers of labor, or their agents, in the
designation of such representatives or in self-organization or in
other concerted activitics for the purpose of collective bargaining
or other mutual aid or protection.

2. No employee and no one sccking employment shall be re-
quired as a condition of employment to join any company union or
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to refrain from joining, organizing, or assisting a labor organiza-
tion of his own choosing.

3. lLlmployers shall comply with the maximum hours of labor,
minimum rates of pay, and other conditions of cmployment, ap-
proved or prescribed by the President.

4. No person under sixteen (16) years of age shall he employed
in the Industry nor anyonc under cighteen (18) vyears of age at
operations or occupations hazardous in nature or dangerous to
health. The Code Authority shall submit to the Administrator be-
fore March 1, 1934. a list of such occupations.  An cmployer shall
he deemed to have complied with these provisions if he shall have
on file a certificate or permit duly issued by the Authority in such
state empowered to issue employment or age certificates or permits
showing that the employee is of the required age.

5. Within cach State this Code shall not supersede any laws
of such State imposing more stringent requirements regulating the
age of employees, hours of work, or general working conditions than
under this Code, nor shall it supersede the provisions of the Air
Commerce Act of 1926, or any regulations issued therecunder or
pursuant thercto.

Article VI—Administration: To effectuate further the purposes
of the Act, a Code Authority is herehy set up to cooperate with the
Administrator in the administration of this Code.

1. The Code Authority shall be composed of seven (7) voting
members and one or more non-voting members. Not more than
five (5) voting members shall be chosen by the Chamber. Not
more than two (2) voting members may be chosen by those assent-
ing to the Code who are not members of the Chamber. One or
more non-voting members may be appointed by the Administrator
to serve without cost to the Industry. The method of selection of
the voting members of the Code Authority shall he subject to the
approval of the Administrator.

2. Any trade or industrial association participating in the
selection of or activities of the Code Authority, shall comply with
the following requirements: (a) it shall impose no inequitable re-
strictions on membership, (b) it shall not violate any rule or regu-
lation prescribed by the President under the Act, and (c¢) it shall
submit to the Administrator true copies of its articles of associa-
tion, by-laws, regulations, and amendments when made thereto, to-
gether with such other information as to membership, organiza-
tion, and activitics as the Administrator may require to effectuate
the policies of this Act.

3. The Administrator may provide such hearing as he may
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deem proper for those claiming the right to be represented on the
Code Authority, and may thereafter change thc method of selec-
tion and the organizations selecting the members of the Code Au-
thority. in order that the Code Authority shall be truly representa-
tive of the Industry.

4. An appeal from any action by the Code Authority affecting
the rights of any employer or employvee in the Industry may be
taken to the Administrator.

5. Only emplovers assenting to this Code shall be entitled to
participate in the selection of the Code Authority and to share in
its activities as hereinafter set forth.

6. The Code Authority shall have the following powers and
duties to the extent permitted by this act subject to review by the
Administrator ;

a. To elect officers and assign to them such duties as it may
consider advisable, and to provide reasonable rules for its own pro-
cedure.

h. To receive complaints of violations of this Code. make in-
vestigations  thereof, provide hearings thereon and adjust such
complaints, and bring to the attention of the Administrator for
prosecution. recommendations and information relative to unad-
justed violations.

c. To require periodical reports from the members of the
Industry  with respect to revenues. expenses, and other charges,
wages, hours of labor. conditions of employment. number of em-
ployees, and other matters pertinent to the purposes of this Code,
in order that the President may be kept informed with respect to
the observance thereof. In addition to the information required to
he submitted to the Code Authority as set forth in this Article
there shall be furnished to government agencies such statistical in-
formation as the Administrator may deem necessary for the pur-
poses recited in Section 3 (a) of the National Industrial Recovery
Act.

d. To reconimend to the Administrator a uniform system of ac-
counting which upon his approval shall be used in furnishing the
aforesaid reports.

e. To initiate. consider, and submit proposals for amendments
or modifications to this Code, which upon approval by the President.
after such hearings as he may prescribe, shall be incorporated herein
with the same force and effect as if originally made a part hereof.

f. To determine and collect with the approval of the Adminis-
trator, from those assenting to the Code their equitable and propor-
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tionate shares of the expense of maintaining the Code Authority
and its activities.

g. To cooperate with the Administrator in regulating the use
of the N. R. A. insignia solely by those who have agreed to and do
comply with this Code.

7. Nothing contained in this Code shall constitute the members
of the Code Authority partners for any purpose. Nor shall any
member of the Code Authority be liable in any manner to anyone
for any act of any other member. officer. agent or employee of the
Code Authority. Nor shall any member of the Code Authority bhe
liable to anyone for any action or omission to act under the Code,
except for his own willful misfeasance or non-feasance.

8. The Code Authority shall have the powers and duties clse-
where provided i this Cocde, subject to the right of the Admin-
istrator, on review, to disapprove or modify any action taken by
the Code Authority.

Article VII—Trade Practices: Within sixty (60) days from
the date of approval of this Code with respect to existing routes,
and within thirty (30) days after the establishment of any extension
of an existing route, and prior to the establishment of any
new route or service, cach member of the Industry shall file with
the Code Authority the following:

1. A certified copy of a letter or certificate of authority to
operate, issucd by the United States Department of Commerce per-
mitting service over such route or extension therecof.

2. Such information in respect to routes, schedules, tariffs,
working conditions, and other matters pertinent to the purpose of
this Code as the Code Authority with the approval of the Admin-
istrator may from time to time prescribe in order to inform the
President as to the observance of this Code.

3. LEvidence of compliance with such standards and condi-
tions of operation, other than those required by the Department of
Commerce, as the Administrator upon the recommendation of the
Code Authority after such notice and hearing as he shall prescribe,
may approve as reasonable and in the interests of fair competition.

Article VIII-—General: 1. This Code and all the provisions
thereof are expressly made subject to the right of the President, in
accordance with the provisions of sub-section (b) of Section 10 of
the National Industrial Recovery Act, from time to time to cancel
or modify any order, approval, license, rule or regulation issued under
Title I of said Act and specifically, but without limitations to the
right of the President to cancel or modify his approval of this Code
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or any conditions imposed by him upon his approval thercof.

2. Nothing in this Code shall permit monopolies or monopolistic
practices or climinate or oppress or discriminate against small enter-
prises.

3. Iach member shall post in a conspicuous place in each work-
shop a full copy of this Code.

4. This Code shall become effective on the second Mlonday
after it shall have beecn approved by the President of the United
States.

Air Transport Code Authority

The organization meeting of the Air Transport Code Authority
for the Air Transport Industry was held in the offices of the Aero-
nautical Chamber of Commerce of .\merica, Inc.. at 22 East 4oth
Street, New York, on December 19. 1933.

The members of the Air Transport Code Authority. chosen or
appointed in accordance with the provisions of Section 1 of Article
VI of the Code. are as follows:

Voting Members: Designated by the Aeronautical Chamber of
Commerce: 1<, R. Breech. North American Aviation, Inc.: H. S.
Martin, Pennsylvania Air Lines, Inc.: W. A Patterson, United Air
Lines: L. D. Seymour. American Airways, Inc.; and J. T. Trippe,
Pan American Airways System.

Elected by air line operators assenting to the Code, who were
not members of the Aeronautical Chamber of Commerce: Temple
Bowen, Bowen Air Lines: and T. E. Braniff. Braniff Airways.

Non-Voting Members: W. W. Howes, Second Assistant Post-
master General; I5. E. Hughes, Deputy Administrator of the NRA;
Eugene L. Vidal, Director of Aeronautics of the Department of
Commerce.

Leighton V. Rogers, executive vice president of the Aero-
nautical Chamber of Commerce of America, was appointed by the
Code Authority to act as executive officer of the Code Authority
without vote.

On January 1, 1934, the following scheduled air transport oper-
ators had filed assents to the Code:

Members of the Aeronautical Chamber of Commerce who have as-
sented to the Code:

American Airways, Inc., Eastern Air Transport, Inc., National
Parks Airways, Inc., Pacific Alaska Airways, Inc., Pan American
Airways System, Pennsylvania Air Lines, Inc.,, Transcontinental &






CHAPTER V
GOVERNMENTAL ACTIVITIES

Acronautics Branch, Department of Commerce—The Aeronautical
Board—Department of Agriculture—Bureau of Reclamation—
Burcau of Standards—U. S. Coast Guard—Bureau of
Customs—Tederal Radio Commission—U. S. TForest
Service—National Advisory Committee for Aero-
nautics—DPublic  Health  Service—U. S.

Weather Bureau.

S N NATIONAL institution aviation is used in one way or
another by many branches of the Federal Government. Their
activities during 1933 are sunmmarized in this chapter.

Aeronautics Branch, Department of Commerce

The Aeronautics Branch of the U. S. Department of Conunerce,
under the Air Comunerce Act of 1926 charged with supervision
and regulation of all interstate commercial and civil aviation activ-
ities, made substantial progress during 1933. The Aeronautics
Branch was reorganized. The office of Assistant Secretary of
Commerce for Aeronautics was not filled. Assistant Secretary of
Commerce Ewing Y. Mitchell was in charge of all transportation.
Eugene L. Vidal was appointed Director of Aeronautics in active
charge of aviation activities. Under Mr. Vidal the Aeronautics
Branch was separated into two main divisions, with J. Carrol
Cone as Assistant Director in charge of the Air Regulation Division
and Rex Martin as Assistant Director in charge of the Air Naviga-
tion Division.

Project for a Low-Priced Plane

In November, 1933, Mr. Vidal announced that the Department
of Commerce was taking the initiative in seeking a method whereby
airplanes might be made available to the general public at a price low
enough to make possible widespread private ownership. A market
survey undertaken by the Aeronautics Branch included question-
naires sent to all licensed pilots asking if they would buy planes
priced at about $700, provided quantity production permitted that

81
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low price. The Branch reported that of 18000 replies to the
questionnaire approximately 10.000 definitely stated that they were
in the market for such a plane. An additional 3.000 contemplated
purchases under various conditions, and 5.000 were negative.

Assured that a substantial potential market now exists for such
a plane the Department applied to the Public Works Administra-
tion for assistance, and that burcau announced on December 28,
1933. that $500,000 had been set aside for development of the low-
priced plane. At the end of the year a committee representing hoth
the Government and the industry had the project under serious con-
sideration.

Members of that committee were: Mr. Vidal, chairman: Mr.
Cone, representing the National Aecronautic Association; Amelia
IFarhart, Dr. George W. lL.ewis, National Advisory Committee for
Aeronautics; Robert B. Renfro, editor “The Sportsman Pilot™:
Leighton W. Rogers, Acronautical Chamber of Commerce: Fred
1.. Smith, National Association of State Aviation Officials; [Sdward
P. Warner, Society of Automotive Fngincers: and Alford J. Wil-
liams, American Dctrolcum Institute.

A technical subcommittce of three from the Department of
Commerce was appointed to make a special survey of engines for
the proposed low-priced plane. The members were: Luther Harris,
John H. Geisse and Richard C. Gazley.

At a meeting called by the Acronautical Chamber of Commerce
of America representatives of twenty-two of the nation’s leading
aircraft manufacturing companies conferred with Mr. Vidal regard-
ing the small plane project. They included: Acronautical Corpora-
tion of Amecrica, Amphibions, Inc., Bellanca Aircraft Corporation,
B/J Aircraft Corporation, Boeing Airplane Company, Chance
Vought Corporation, Consolidated Aircraft Corporation, Curtiss
Aeroplane & Motor Company, Inc., Curtiss-Wright Airplane Com-
pany, Don Luscombe, Fairchild Aviation Corporation, Fleet Air-
craft Company, General Aviation Manufacturing Corporation,
Grover Loening Aircraft Company, Inc., Kellett Autogiro Corpora-
tion, Kreider-Reisner Aircraft Company, Pitcairn Autogiro Com-
pany, Sikorsky Aviation Corporation, Stearman Aircraft Company,
Stinson Aircraft Corporation, Taylor Aircraft Company and Waco
Aircraft Company.

Manufacturers Adopt Resolution

At that meeting the manufacturers adopted the following resolu-
tion:
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ganizing a corporation within the industry to undertake development
and production of the plane. Members of that committee were:
Chairman, S. M. TIfairchild, president of the TFairchild Aviation
Corporation; IZ. R. Breech, president of North American Aviation.
Inc.: P. G. Johnson, president of the United Aircraft & Transport
Corporation; T. A. Morgan, president of the Curtiss-\Wright
Corporation; and Taylor Stanley, president of the Aecronautical
Corporation of America.

It was explained that the resolution limited the committees to
five members each, that they were chosen because of their individual
technical and organization experience, and therefore were qualified
to coordinate the thought of the entire industry in its cfforts to
work out a plan of cooperation with the Government in any project
secking the development of low-priced planes during 1934.

Other Activities of Aeronautics Branch

During the yecar the Aeronautics Branch was active in many
hranches of aviation aside from its routine regulatory and promo-
tional dutics. The chapter on airports details the manner in which
the Aeronautics Branch cooperated with the Civil Works Adminis-
tration in establishing hundreds of new municipal airports and de-
veloping others already in existence. The chapter on legislation
and regulation gives in detail the achievements of the Aeronautics
jranch in revising the rules governing non-commercial flying, thus
encouraging private ownership. The airways chapter details the
work of the Aeronautics Branch in establishing five new airways
and relocating facilities on existing routes in cooperation with the
Public Works Administration.

The Aeronautics Branch also conducted experiments for blind
landing with aircraft, and advanced the new science to a stage where
public demonstrations proved the absolute practicability of this im-
portant development. Reports on crash-resistant fuel tanks and a
radio direction finder were published during the year, further de-
tails of which will be found in the chapter on technical progress.
Airworthiness requirements for aircraft received considerable at-
tention. The Aeronautics Branch held conferences with representa-
tives of the industry which resulted in material changes in the re-
quirements, which were to be issued in revised form during 1934.

The Aeronautical Board

On June 17, 1924, the Aeronautical Board, which had existed
for some cight years, was reorganized. Ior the first time its juris-
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diction and mission were made clear. The purpose of the Aero-
nautical Board. as set forth in the joint order signed by the Secretary
of War and the Secretary of the Navy, is to prevent duplication of
effort and to secure a more complete measure of cooperation and
coordination in the development and employment of the Army Air
Corps and Naval Aviation. The Board is required to investigate,
study and report upon all major questions affecting jointly the de-
velopment and employment of the Army Air Corps and Naval Avia-
tion.

Specific questions requiring the action of the Aeronautical Board
involve policies and plans for the tactical and strategical employment
of aircraft: the location of air stations: assignment to the Army
or Navy of the development of new types of aircraft, motors, ac-
cessories and weapons: rendering available to either service, when-
cver possible. training, repair and other aviation facilities; plans to
prevent competition in procurement and provisions for use of sur-
plus material: and consideration and recommendation in regard
to all estimates for appropriations for the aeronautical programs of
the Army and Navy.

Department of Agriculture

The U. S. Department of Agriculture used planes for official
travel morc extensively in 1933 than during former years. Planes
were employed also in certain lines of research and regulatory work.

A plant pathologist of the Bureau of Plant Industry made sev-
eral flights to collect plant disease spores high in the air as part of
an investigation on the movement of such spores through the atmos-
phere and on the danger of the spread of plant disease by spores
carried along on air currents. The investigator made trips on the
airship “Los Angeles” and in Army Douglas, Navy observation
planes, Coast Guard Douglas amphibions, Viking seaplanes, and
Naval Reserve training planes.

Biological Survey officials used planes to study water fowl con-
ditions, administer wild-life refuges and enforce laws. A biol-
ogist in the Illinois River region used a plane to survey the duck-
hunting areas. The protector on the Niobrara big-game preserve,
near Valentine, Nebr., used a plane to enumerate and observe big
game animals. In connection with planning improvements under
the recovery program, the protector of the Clear Lake Bird Refuge,
Calif., made an airplane survey of the refuge, mainly to plan fenc-
ing for the protection of birds from trespassers. One of the Alaska
game wardens owns an airplane in which he patrols a large district
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To determine the effect of the propeller on the terminal velocity
of an airplane in a vertical dive.

To determine accelerations and stick forces required in a pull-
out from a vertical dive.

To determine the full flight performance of high-lift and lateral-
control devices to increase safety at lower landing speeds, applicable
to all types of airplanes.

To determine vibrations in airplane structures.

To investigate in the full-scale wind tunnel:

The performance of the controllable-pitch propeller:
The cooling of the two-row radial engine:

The 1ift, drag, and pitching moments of an airplane;
The effect of flaps.

The machines employed were Docing fighters, Curtiss fighters and
observation planes, a Martin experimental diving homber, a Fair-
child T’-22, Consolidated training planes, the McDonnell ““Doodle-
bug” and a Pitcairn autogiro.

The remarkable advance in airplane performance and efficiency
accomplished in 1933 was attributed in no small degree to the
cumulative result of years of organized scientific research con-
ducted by the National Advisory Committee for Acronautics under
the technical direction of Dr. Lewis. The N. A. C. A. laboratory
at Langley IField, Va., was gencrally regarded as the equal, and in
many instances the superior, of similar institutions maintained by for-
cign governments at much greater cost. At the same time the
aviation industry had come to rccognize in it a source of cver-in-
creasing technical results capable of practical application.

President Roosevelt had that in mind when, in transmitting
to Congress the 1933 N. A. C. A. report, he said in part:

“The principal underlying cause of this remarkable progress
has been the efficient functioning of the National Advisory Commit-
tee for Aeronautics in coordinating and planning for the research
needs of aviation, civil and military, and in conducting the neces-
sary fundamental scientific researches to serve the mneeds of all
agencies. The continuous prosecution of fundamental research in
acronautics is essential to the national defense and to the future of
air transportation upon a sound economic basis.”

Public Health Service

The U. S. Public Health Service, of the Treasury Department,
is charged with the inspection of airplanes and air passengers ar-
riving from foreign countries. During the fiscal year 1933, 4,186









CHAPTER V1
ARMY AVIATION

The Need for a Development Program—Air Corps Iquipment—
Public \Works FFunds—Air Corps Activitiecs—Report of
General Toulois.

T THE annual meeting of the Society of Mechanical Iin-
gincers in New York on December 7. 1933. Major Clinton
\W. Howard, then Chief of the Materiel Division of the
Army  Air Corps at Wright Field, Dayton. Ohio. pointed out
that. duc to restrictions placed upon expenditures at the beginning
of the fiscal vear. the Air Corps was delayed in laying down experi-
mental projects for the current year, and that aircraft manufacturers
likewise were faced with an economical situation preventing them
from spending much money on the development of military types
of planes. The Materiel Division had not been in a position to en-
courage the building of so-called “'speculation airplanes,” because
there was no definite assurance that funds would be available from
the 1935 appropriations, or that the restrictions on the funds ap-
propriated for the current yvear would be removed. As a result,
at the end of 1933 only three military types were being designed
to meet the requirements of existing Air Corps directives, whereas
two years ago there were 18 types.

The seriousness of the situation cannot be over-emphasized.
Major Howard stated. in view of the developments going on abroad.
He referred to design competitions for pursuit planes in France
and England, and also a program for the development of a new
type of bombardment plane laid down in the latter country. He
said that experimental all-metal airplanes being used for tactical
types require at least three years for design, construction and
testing ; and that the enforced idleness of military constructors dur-
ing this period threatened to place the Air Corps in an unfavor-
able position in two or three years, because some of the new models
produced in foreign countries would result in a marked increase in
performance over the standard planes to be placed in service here.
For that reason the development of a new and continuing procure-
ment program to be authorized by Congress was awaited with in-
tense interest,

95



06 AIRCRATT YEAR POOK
Air Corps Equipment

On January 1, 1934, the Air Corps had a total of about 1.800
airplanes. They included 367 pursuit, 159 bombers, 88 attack,
370 observation, 73 transport, six photographic, 229 primary train-
ing, 205 basic training and 167 National Guard. The total number
was to be reduced by 122 before June 30. 1934.

Public Works Funds

An allocation of $7.500,000 from the Public Works Administra-
tion provided for construction of 100 planes, while the Army ap-
propriation bill to be presented carly in 1934 carried an item of
$8.000.000 to cover the cost of 348 planes. Dut even that addi-
tional number, aggregating 448 machines, would not accomplish
the increase in strength deemed necessary by the General Staff,
it was stated, and Congress was to he asked for a larger appropria-
tion. Immediate need for funds with which to provide at least 1.000
new planes for the tactical branches of the Air Corps and goo others
for a proposed General Iecadquarters Air Force would bhe stressed
before Congress, it was said. At the same time additional ap-
propriations would be sought for spare parts and replacements; in
brief, sufficient funds to maintain 1,900 additional planes in ef-
fective combat condition. Under that plan the Army would have a
total of about 2,600 planes in five years.

Proposal for a General Headquarters \ir IForce was developed
from the reorganization of the Army tactical units into four com-
bat armies. It was stated that the new arrangement had materially
altered the status of Army air forces, particularly showing the nced
for a headquarters force of two wings of several groups each, which,
because of mobility and immediate responsiveness to direct orders
from the commander-in-chicf, would form a valuable adjunct to the
nation’s frontier defenses.

Air Corps Activities

Confronted with a substantial reduction in the appropriation of
funds incident to operations, Army Air Corps activities during 1933
were not on a par with those of preceding years. Flying activities
were carried out on a smaller scale, not only because of reduced
funds for fuel, but also because many officers were detailed to
duties not connected with Air Corps functions. This shortage in
personnel necessitated the temporary consolidation of a number
of below-strength squadrons into provisional organizations for
tactical training purposes.
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food supplies dropped by the hombers averted what might have de-
veloped into a tragedy.

The Distinguished I'lying Cross was awarded to Capt. Donald
L. Bruner for his exceptional services in developing and perfecting
night flying equipment, thus making it possible for military and
commercial planes to traverse the length and breadth of the United
States during the hours of darkness.

Private Arden M. IFarley received the Cheney Award for 1932
for his heroic conduct in rescuing from an overturned airplane.
which had crashed and caught fire, Licut. \Wm. H. Dum, Air
Reserve, who was unable to ¢xtricate himself from his perilous posi-
tion.

Air Corps personnel from March Field. Calif., rendered valuable
services during the month of March, 1933, in relieving distress
among the residents of Long Ileach, Calif., and vicinity, who were
rendered homeless by the disastrous earthquake in that section.
During the emergency, approximately 2,000 persons were fed each
day, and shelter was provided by tents, cots and mattresses from
March Field. Airplanes carried the needed supplies and personncl
to the stricken area.

The TC-13, the Army’s largest non-rigid airship, arrived at her
permanent station, Langley IField, Va., on May 17 and was assigned
to the 1gth Airship Company.

Training of Air Corps personnel in instrument flying at the
end of 1933 was conducted at several flying fields. The policy was
to train all personnel, not only because of the added safety, but
also because such piloting technique would make it possible to
conduct flying operations under all sorts of weather counditions.

At Scott Field, Ill., satisfactory tests were conducted on a motor-
ized observation balloon to determine the practicability of convert-
ing an observation balloon into an airship to transport it from one
observation point to another. The craft can be flown as an ordin-
ary observation balloon and then hauled to the ground, the cable
disconnected, and a small power car attached; after which it can
be operated as an airship.

During the year high altitude flights were made by Air Corps
pilots in connection with research work on the cosmic ray. These
flights were made in cooperation with Dr. Robert Millikan, of
the California Institute of T'echnology, Pasadena, Calif., who has de-
voted considerable study to that particular phase of scientific en-
deavor.



CHAPTER VII
NAVAL AVIATION

Fquipment—Need for More Planes—Admiral King's Report—
Aircraft Carrier Tonnage—Proposed Procurement Program—
Flight Tests on 235 Types—Reserve Training—The
“Macon” Inters Service—The Navy's Safety Record
—Public Works Funds.

RASTIC reductions in appropriations forced upon the Bu-

reau of \eronautics of the United States Navy, economies in

both procurement and operation which caused much con-
cern throughout all branches of the defensive establishment. Many
projects involving procurement of equipment and improvements
at air stations were either postponed or abandoned altogether.

On January 1. 1934, the Navy had on hand about 1,000 planes,
exclusive of those in the Naval Reserve. The number of combat
planes, including observation, was about 7350; and there was an im-
perative need for more machines possessing the speed and other
service characteristics required to place naval aviation equipment
on a parity with that heing developed by other powers.

Admiral King’s Report

_ The regular Navy had 826 commissioned and 337 enlisted
pilots. The Marine Corps had 103 commissioned and 30 enlisted
pilots. Rear Admiral Ernest J. King, Chief of the Bureau of Aero-

nautics, reported that the Navy lacked 138 officer pilots necessary

for present operations, and that the shortage would not be over-
come }mtil 1945 unless remedial action is taken with regard to the
comnussioning of Naval Academy graduates.

_Th(? practice of commissioning graduates only when needed to
Maintain the total strength of the whole Navy, it was said, prevented
the Bureau of Aeronautics from acquiring sufficient officer pilot
personnel.  The problem was receiving considerable attention at
the end of the year.
maj]c?;;:;n%fthe year all tac_tical units of Naval Aviation, ex_cept_the
duty wid, thesuch-umts w1th’the Marine Corps, were assigned to
planes for o .active Ileet. The shore establishment included only

aming purposes, both regular and reserve, and a small
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duty without pay. Iorty-one Naval Reserve aviators did one year's
active training duty with the aircraft squadrons of the Fleet, while
12 Marine Corps Reserve aviators performed a similar period of
duty with the regular aircraft squadrons of the Marine Corps.

Loss of the airship “Akron.” April 4. 1933, with 73 officers
and men, including Rear Admiral William A. Moffett, then Chief
of the Bureau of Aeronautics. was one of the greatest peace-time
disasters in the history of the Navy. Subsequent investigations by
a Navy Court of Inquiry and a joint Congressional Committee
showed that the disaster was due to no fault in the design or con-
struction of the airship. Many valuable lessons were learned in
the loss of the “Akron,” and, as soon as funds become available, it
is the intention of the Bureau of Aecronautics, under Rear Admiral
Ernest J. King. Admiral Motfett's successor. to continue the in-
vestigation of large airships.

The “Macon” Enters Service

During the same month that the “Akron™ was lost, its sister
ship, the “U. S. S. Macon,” was completed and began trial flights.
The “Macon™ is described in detail in the chapter on lighter-than-
air.

The “Macon™ acquired the squadron of Curtiss-Wright Spar-
row Hawk fighting planes from the “Akron.” They are specially
designed. high-performance, combat planes, so adapted that they
can operate from the dirigible, facilities being provided for their
hooking-on, dropping-off. and housing in the airship while it is
in flight. While basing at Sunnyvale, the “Macon” will be as-
signed to the Fleet, and it is felt that definite proof of the naval
value of this type of aircraft operated in conjunction with the Fleet
will be further demonstrated. The Navy’s first West Coast airship
base at Sunnyvale was placed in commission April 12, 1933.

In September, 1933. a squadron of six Consolidated patrol boats.
commanded by Lt. Comdr. D. M. Carpenter, made a non-stop flight

RN T I ¥4 3
from Nor t'ollx, Va., to COCO.Solo. Canal Zone, 2,050 statute miles,
a record distance for formation flights. The purpose of the flight,
liowever, was not to make a record, hut rather to transfer the planes
to San Diego, Calif., where early in 1934 they were to make another
and even more thrilling massed flight, non-stop to Hawaii.

The Navy’s Safety Record

There was a considerable increase over 1932 in the number of
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flying hours per forced landing due to power plant failure. which
clearly demonstrates the increased reliability of American aircraft
engines. The Navy's safety record also continued on a high plane
of efficiency, not a single life ever having been lost on battleships or
cruisers due to malfunctioning of the catapults. and only two fatal-
ities in aircraft occurring in more than 40.000 landings and take-
offs made on the restricted platforms of the aircraft carriers since
their first operation in 1922. Tourteen Navy and Marine Corps
pilots were saved by emergency parachute jumps during the vear,
continuing the record of naval “Caterpillars.” none having ever
been killed through malfunctioning of the parachute.

The Navy, Marine Corps and Reserves flew a total of 228238
hours in heavier-than-air craft during the year. with 23 fatalitics.
making 9,023 hours of flying per fatality. When it is considered
that the figurc 9,923 is derived by including one death caused by a
propeller accident, and another caused by a man falling while
cranking a plane, the Navy's actual flying record for safety is ex-
cecdingly high. The Navy flew a total of 1,655 hours during the
year in lighter-than-air craft, with 735 fatalitics, 73 of them, one a
reserve colonel of the Army, occasioned by the loss of the “Akron.”

Public Works Funds

Tate in 1933 the Public Works Administration, at the direction
of the President, allocated to the Navy $7,500,000 for aircraft and
accessories. At the end of the year about $5,200,000 of that sum
had heen obligated, including actual contracts totalling $2,600,000.
The halance was to be spent carly in 1934. Purchases under the
public works allotment included planes complete with engines, in-
struments and accessories, new and improved instruments for planes
already in service, new and improved radio sets for planes in service,
variable pitch propellers, and numerous miscellaneous airplane ac-
cessories. The greater share of planes and material was for re-
placement, the remainder to make up shortages which had existed
through lack of {funds.



CHAPTER VIII
ARMY AND NAVY PROCUREMENT

Historv of Procurement Practice—Negotiated Contracts Initiated—
Disadvantages of Competitive Bidding—I'indings of the Lassiter
Board—Negotiated Contracts Recommended—Investigations
of 1925—The Act of 1926—Design Competitions—
Purchase Methods Under the \ct—Service Test
Procurement—Production Procurement.

U RCHASES of aircraft, engines and accessories for the Army

and Navy air forces became a subject of considerable debate

in 1933 when there arose two questions concerning future
contract relations between the manufacturers and procurement
divisions of the services. One question involved design rights and
an equitable method of compensating the originator of an unpatented
design when competitors are given service contracts for production
orders. The second question dealt with official interpretation of
existing laws as to how far procurement officers might go in negoti-
ating contracts instead of subjecting them to competitive hidding.
At the end of the year there was every indication that Congress
would solve both problems by writing into new legislation clear and
exact provisions for all kinds of procurement contracts. :

That such important matters as those involving Government
purchases of aircraft materiel were not translated into standardized
practice years ago may bhe attributed to the fact that aircraft manu-
facturing is a science still very much in the early stages of develop-
ment and as yet wholly incapable of being standardized.

The designers and manufacturers, the able and experienced pro-
curement officers in the air services and the members of the Congres-
§i011a1 committees concerned with procurement legislation have been
in agreement on several facts which tend to complicate the problem.
They agree. for example, that the art of design cannot be standard-
ized. that it must change constantly in order to make progress. They
agrec that the requirements of the air services must change continu-
ously. at least for some years to come, that every new order for equip-
ment involves much new invention, that specifications must possess
flexibility in order to realize the fullest possible development in a
design from its inception, into the experimental stage, on through
the service tests and even through production orders.
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The procurement policy of the Government has always lagged
hehind the technical developments and new service requirements, the
reason heing that policy is formulated by processes necessarily slow
while aviation development is rapid. The last definite policy was
written into the Act of July 2, 1926, when Congress made what was
thought at the time to be comprehensive stipulations governing both
Army and Navy aircraft procurement orders. The Act was based
on nine years of experience beginning when the United States entered
the World War in 1917,

History of Procurement Practice

At the outbreak of the World War in 1914 some half dozen
small shops in the United States were producing experimental planes.
The Army and Navy had hought a few experimental machines under
the law permitting them to negotiate a contract direct with the
manufacturer of anything exclusive or so individual that it could
not be provided by others, if invited to participate in open bidding.

In 1915 the Allied governments, unable to build enough planes,
placed orders with the American manufacturers. That was the he-
ginning of the industry, but it accomplished little toward original
design here hecause only foreign designs were used.  The Allied
missions arriving in the United States in 1917 to advise the Gov-
crnment as to how it might hest contribute to the war cffort urged
that only machines of foreign design be produced. That idea was
frowned upon hecause the American Government felt that it would
discourage the infant industry and place this country at the mercy
of other powers in any future emergency.

The American industry at that time was handicapped by the fact
that it had never produced a fighting plane of its own design. To
save time our huilders had to start producing forcign models. The
Liberty engine, devcloped here for fighting craft, was largely the
work of designers recruited from the automobile industry. Train-
ing planes and engines to power them, however, were developed herc
in the United States. Starting with nothing the Government had
to bear the tremendous cost of war expansion. Delay was inevitable,
There was much confusion. There was need for haste in production.
The Allies had pointed out that Itngland was losing as many planes
as she built, month by month. France, Belgium and Italy had
nowhere near enough. There was no time to set up any new pro-
curement policy. Under the wartime powers conferred by Congress
aircraft equipment was bought on contracts negotiated on a cost-plus
basis, admittedly an unsatisfactory method because it did not
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“4. That one single governmental civil agency be given sole charge
of procurement of aircraft, engines, and cquipment. to the end that
duplication in expense be avoided, uniformity of equipment pro-
moted, and a continuous and definite policy established looking to
the strengthening of the sources of supply. the maintenance of the
industry, the promotion of the aircraft production capacity of the
Nation, and the establishment of a sound policy of Government
procurement.

N

5. Congress should at once pass a law permitting the procurement
of aircrait, engines and acronautical instruments and accessories
without requiring competitive bidding under restrictions that will
promote the best interests of the Government.

“0. That Congress authorize the procurement agency to recognize
rights in design of aircraft, engines and accessories.”

The President’s Aircraft Doard, known as the Morrow Comit-
tee, was appointed by President Coolidge in September, 19235, to
hold hearings and report on the needs of the services and other
branches of aviation. Its report dated November 30, 1923, contains
the following comments:

“Anything that strengthens the industry as a whole, and es-
pecially anything that conduces to the strengthening of the design
and engincering departments of the companics building aircraft,
must be considered as a contribution toward the national defense.

“We find a specific criticism of the continued operation of the
Naval aircraft factory. We believe that this factory should not be
used on a production basis in competition with private industry, but
jchat its maintenance for certain repair and experimental purposes
1s justified.”

The Morrow Board recommended :

The adoption of a policy of continuity in orders and of a
standard rate of replacement.
“2.  Production orders be given only to companies which maintain
design staffs of reasonable size and keep them active.
“3. Proprietary rights in design be fully recognized.
“4.  Governmental competition with the civil industry in production
?Ctiyity be eliminated except in those projects impracticable of real-
1zation by the civil industry.
“5. During a period of production of a type accepted as standard
there be placed a succession of small orders for experimental de-
51gns to be given limited service tests, the best of these designs pro-
duced during a two or three year period being adopted as the next
standard.  Such orders, distributed among firms having design
and production staffs of proven competence, should be awarded at

113

I.

e o A ———" - . P

s g =















ARMY AND NAVY PROCUREMENT 125

shall not be reviewable except by the President and the Federal
Courts.

Purchase Methods Under the Act

The Army and Navy air services have interpreted the terms of
the Act variously. The Army Air Corps has had two methods of
securing experimental equipment, particularly with planes, One
has been formal design competitions. The other has been to ac-
cept from the manufacturer an experimental plane, for one dollar,
and let the manufacturer take his chances on procurement orders
after complete development and flight tests at his risk. The Navy
also has had two methods of securing experimental planes, the first
bv negotiated contracts. in which the manufacturer offers a design
and the Navy is willing to pay a substantial amount for the privilege
of guiding development of that design to meet certain special re-
quirements. The second method provides for formal proposals, or
design competitions, based on specifications supplied by the Navy.

Service Test Procurement

Interpreting the Act of 1926 as authorizing negotiated con-
tracts in procurement orders for service tests following develop-
ment of a design, both the Army and Navy adopted the practice of
dealing directly with the designers for a certain number of machines,
the idea being to recognize the proprietary rights in a particular
design. The practice was held justified on the grounds that no
design is fully developed until after it has passed the service tests,
thus the service test orders amounted, in effect. to a number of
experimental machines. Impossibility of producing such planes
through bidding was apparent. due to the constant changes, un-
avoidable delays and other details in service test operations which
make the cost item an unknown quantitv until after final completion
of the contract.

Production Procurement

In their production orders the Army and Navy adopted differ-
ent policies. The Army generally interpreted the Act of 1926 to
provide that the designer should have first claim to a production
order for his design; and until November, 1933, the practice was
to negotiate such contracts. The Navy, on the other hand, let all
production contracts on the basis of formal bidding, with the excep-






CHAPTER IX
NOTABLE FLIGHTS

Achievement of the Lindberghs—Post's Record \World Flight—
Jalbo’s Massed Flight—British  Conquer Mount Everest—
French Reat British Distance Record—Italy Takes Speed
Record—French Break Altitude Record—Turner's
Record Flight—New York-Haiti Non-Stop—

Ulm’s Australian Flight—CQOther Adventures.

URIN(G 1933 men, aund women too, flew faster. farther and
D higher than cver before. They conquered new and unex-
plored felds. They invaded out-of-the-way places which
had always bhaffled the efforts of brave and skillful aviators. They
overcame the traditional enemy of their race. bad weather, and
hurtled through Arctic cold and tropic heat, rain and snow and
fog, in one demonstration after another that better planes, engines
and navigational instruments are still heing made to bring success
to the most unusual venturces of those who take to the air in ships.
Opinions differ as to the outstanding flying achievement of the
year. although it is generally agreed that four stand apart from the
rest—the 30,000-mile flight of the Lindberghs. Wiley Post's flight
around the world in a week, Balbo's massed flight to the United
States and the British aerial conquest of Mount LEverest.

Achievement of the Lindberghs

) As tc‘clmlc:}l adviser to Fhe Pan American Airways System, Col.
Char]e.s A_. L}lld])ﬂgh projected a survey of the proposed North
z\tlant{v allll llTle routes early in 1933. He was accompanied by
Mr:q_ mdbergh, who served as radio operator and co-pilot, also
taking ground §pecd and drift readings,

I‘h?n‘ ma.chme was the sime Lockheed Sirius low-wing mono-
planc in which they made their great flight to Japan and China
two years prevmusly‘; and 1t. was equipped with the same metal Edo
pontoons. New equipment included a Wright Model F Cyclone en-
gine rated at 700 horsepower and supercharged to give 750 horse-
power, a Hamilton controllable pitch propeller, Sperry artificial
horizon. and (111'ect_1ona1 gyro on the special instrument board in-
stalled in the machine,
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Writing in the Sperryscope for October, 1933, Post asserted:

*There were hours when I was forced to fly absolutely blind or
above the clouds. It was called a solo flight, but 1 never could have
made the record without the efficient little co-pilot—the Sperry
Pilot for automatic flying. Without it the strain of flying through
the worst weather 1 ever saw would have been too great.

“Most of the first hop from New York to Berlin was flown in
clouds and rain. Between Khabarovsk, Siberia, and the Alaskan
coast the automatic pilot did all the work and took me through a
continuous blind stretch for seven hours.”

At a luncheon tendered Post by the Aeronautical Chamber of
Commerce of America, Thomas A. Morgan, president of the
Chamber, presented him with an illuminated parchment scroll which
read in part:

“Your flights have reflected great credit upon American air-
planes. engines, instruments and fuels. Dy your technical knowledge.
flying skill, dauntless perseverance and supreme endurance you have
wrought mightily in displaying before the world the excellence of
American engineering and construction in acronautics.”

The log of the flight follows:

Poiut to

. Aver, Point

Total Flving Length Total Elupsed Speed Flying

(Miles) Time of Stop Time er Time
Distance Hro Miw, Hro Min,  Hr. Min, Hour  Hr. Min.
New York-Berlin .......... 3,942 23 5 2 15 28 153.1 25 45
Berlin-Koenigsberg  ........ 340 30 15 13 5 44 35 75.6 4 30
Koenigsberg-Moscow ... ... 631 35 50 1 52 53 12 116.6 5 33
Moscow-Novosibirsk .. ..o.. 1,579 49 5 2 5 69 2 1192 13 15
Novosibirsk-Irkutsk ... ... 1,055 35 38 15 25 91 161.1 6 33
Irkutsk-Rukhlove ... ... .. 750 63 10 9 3 107 25 99,6 7 32
Rukhlovo-Khabarovsk ...... 650 67 30 2 13 113 58 150.1 + 20
Khabarovsk-Flat . ......... 2,800 9 02 15 58 152 28 1243 22 32
Flat-Fairbanks ............. 375 93 16 7 3 162 45 116.1 3 14
FFairbanks-Edmonton  ....... 1,450 102 38 1 33 173 41 154.7 9 22
Jdmonton-New York ....... 2,004 115 34 186 57 151.0 13 16
Total distance ,...... 15,596 115 54 71 3 186 57 134.6 115 54

Another daring attempt to make the first solo flight around the
world was that of James Mattern, who left New York on June 3,
and on June 15 was forced down with a wrecked plane in Siberia
to remain 14 days on the banks of the Anadyr River before he was
rescued by Eskimos. He broke his ankle in the crash, and had onlv
a small supply of chocolate and biscuits which was exhausted in
five days. The Iiskimos took him to their village and on July 5
they brought him into the town of Anadyr where the radio reported

him alive.
Balbo’s Massed Flight

General Italo Balbo and his seaplane armada of 2g seaplanes
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seaplane was wrecked on the take-off and an officer was killed. The
23 remaining seaplanes landed in Lisbon on August 9. They flew
on to Rome on August 12, the 23 seaplanes having made the round
trip across the Atlantic and covered about 12,000 miles.

Plans for the massed flight were in progress for nearly a year
before the departure. The seaplanes were Savoia S-53, twin-hull
models, powered with two Isotta Fraschini 18-cylinder Asso 300
horsepower engines set tandem above the monoplane wing 79 feet
from tip to tip. The hulls were 52 feet long. Among the
navigational instruments were the Sperry artificial horizon and di-
rectional gyro, and a new short wave radio developed by the Ttalian
Government for military purposes.

British Conquer Mount Everest

Midst a veritable wilderness of peaks that stand sentinel about
its crest Mount Everest at last lay at the mercy of the aerial camera
when on the morning of April 3, 1933, two British Westland bi-
planes zoomed out of the haze and careened back and forth over
the summit of the world’s loftiest mountain 29.141 feet high., It
was a triumph for aviation. particularly for the skill and organization
ability displayed by the British expedition, which had been pre-
paring for months to conquer Everest and map the approaches in
this most inaccessible region of the Himalayas.

The Houston-Mount Everest Expedition numbered 25 members
who worked for months on their equipment. Their base was set up
at Purnea, 145 miles from Lverest, which lay concealed behind the
ever-present clouds over the foothills. Even when high in the air
over the route taken to E}rerest the dust clouds served to obliter-
ate landrr}arks anc.l render. mmperative a second flight to procure the
over-lapping vertical aerial photographs which was one of the
scientific purposes of the expedition.

The flight from Purnea over Everest and return was made in
about three hours. The Marquess of Clydesdale and Lieut. D. F
Mclntyre piloted the two planes, and their ob re Col.
L.V.S. Blackerand S. R. B i servers were Col.

. ol o. N. bonnett, respectively. The commander of
the expedition was Air Commodore P. F. M. Fellowes

‘ To reach Everest the pilots ch.mbed their planes to an altitude
of about 30,000 feet. At one point they were caught in a down
draft from the west wind beating against the steep s?de of Everest
and the planes were hurled downward half a mjle in a few S_(;COIldS’
They crossed the topmost ridge of the great peak with only 100 feet.
to spare. They made two complete circuits of the summit, and fif-
teen minutes later turned back toward their base, ,
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On April 19 the expedition successfully completed its vertical
acrial photographic survey.

French Beat British Distance Record

On [ebruary 8 1933, Squadron Leader O. R Gayiord and
Flight Licutenant G. FL Nicholetts, of the Dritish Roval Air Foree,
set a new distance mark of 5,308 miles when they Tanded their giant
IFairey monoplane, Napier-powered, at Walvis Day, South Afriea,
57 hours and 23 minutes out of Cranwell Nirdrome in Lincolnshire,
Fongland.

A sandstorm over Nigeria carried them 300 miles off  their
course, and from there on headwinds cut down their speed, so that
their average was only 93 miles an hour.

The Dritish did not enjoy the world distance record more than
a few months, Two Ifrench pilots, Paul Codos and Maurice Rossi,
in one of the outstanding flying achicvements of the year captured
the record when they flew their Hispano-powered Dlériot-110 mono-
plane “Joseph lebrix,” from IFloyd Dennett Field, New York, to
Rayak, Syria, 5,657 miles, heating the Dritish record by 339 miles.

Codos and Rossi loaded their plane with 1,770 gallons of gaso-
line making its total weight nine tons, and used nearly all the 4,200
foot runway at Floyd Bennett Ifeld to get into the air at 3:41
o'clock on the morning of August 3. They ran into bad weather at
Halifax, N. S., and for five hours could not sce the wing tips, while
bumpy currents buffeted them first one side then the other. They
could not see the occan hecause dense black clouds clung to the
surface and they were further handicapped by rain and hail. At a
great height that night they sighted the star Arcturus and found
they were on a true course to Cherbourg which they sighted next
day.

Paris gave them clear weather, and that second night in the air
they had the moon for company to Budapest. On the third day,
after sighting Saloniki PPeninsula they ran into headwinds which
prevented either pilot gaining an instant’s rest; and the strain was
beginning to tell on them. The Aegean Islands popped up before
them, then the island of Rhodes slipped beneath the faithful plane
and the pilots lost all sense of time. 'Then suddenly, to them, they
saw Latikia on the Syrian coast. Realizing that they could not
reach their original destination, the Persian Gulf, because head-
winds had reduced the supply of fuel, Codos and Rossi decided
on Rayak. They spent 40 minutes trying to {ind Rayak, which was
the most trying period of their flight, because they wanted to reach

































CHAPTER XI
PRIVATE FLYING

Pilots and Airplanes—I.ight Planes Popular—New Landing Facil-
ities—A\ir Cruises—Contests—Exploration—Aircraft in Busi-
ness—Aviation Editors Organize—Glider Activities.

N TANUARY 1. 1934. the Aeronautics Branch of the De-
partment of Commerce reported in the United States and
possessions 13,960 licensed pilots and 9,284 airplanes, of

which 6.896 were licensed and 2.388 bore identification numbers
only.

With 613 planes on the air lines and 1.810 known to be employed
in aerial service and flying school operations, the balance. or ap-
proximately 6.839 machines, are assumed to be in use among busi-
ness houses, industrial concerns. the aircraft and allied industries
and individuals who fly for business or pleasure.

AAmong the 13.960 persons holding pilot licenses there were 7,103
of the transport grade, 1,070 limited commercial, 16 industrial. 4.503
private and 1,266 solo pilots. They included 362 women, 71 with
transport. 34 limited commercial. one industrial. 178 private. 77
solo and one autogiro license. The exact number of pilots actually
engaged in private flying is problematical, because there is no way
of keeping an accurate check on those who own their planes one
month and sell them the next, those who pilot machines for private
owners or those who occasionally hire planes for special trips. The
depression discouraged private ownership to such an extent that
only those with independent incomes or persons requiring fast
transportation in their business could afford to operate airplanes.

Taking into account the air line and aerial service operations.
which are included in the totals, the following statistics are of inter-
est as indicating the status of private flying. California led all
States with 2,622 licensed pilots. New York was second with 1,353
and Illinois third with 880. California led with 1,030 aircraft.
New York was second with 915 and Illinois third with 623,

The 6.896 licensed aircraft represented a drop from the previ-
ous year when there were 7.330. Of the 16,598 incorporated cities
and towns in the United States, 2,848, or 17.6 per cent, could boast
of one or more airplanes, the Aeronautics Branch reported. The
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Communications

On January 1, 1934, weather information was flowing over
13.000 miles of teletypewriter circuits, the reports collected  at
airports and weather broadeasting stations to be passed on to all
pilots.  Radio was also used to broadeast this data from point to
point, cight stations operating solely for that purpose.  There were
205 teletypewriter stations at airports and other weather-reporting
posts.  In addition there were 317 Weather Burcau airway stations
without teletypewriter service, their reports forwarded by tele-
phone or telegraph.

Transmission of weather maps by teletypewriter carried out
experimentally in 1932 hecame a routine operation throughout the
IFederal Airways System in 1933, Maps are transmitted to key
points on the airways networlk every four hours.

At 70 lacations the remote control method of operation was
adopted for radio communication stations and radio range heacons.
Operating personnel are stationed at an airport where there 1s a
weather reporting station and teletypewriter equipment.  The trans-
mitters of the radio facilities are at sites one to 13 miles away, where
antennas will not obstruct air navigation.  They are linked with
the airport station by telephone circuits.  All operations are car-
ried out over the telephone, dial switches being used to turn ap-
paratus on or off and for some 135 other functions such as to
switch on the current at the transmitter to warm the tubes or to
turn on rotating equipment at the radio range beacon preparatory to
putting its signals on the air.  In radiotelephone work the voice
signals traverse the telephone circuits and are then broadcast at
the radio communication transmitter.

Some radio range beacons Dheing in remote locations with tele-
phone circuits lacking, the experiments were undertaken with re-
mote control by radio. In these a radio impulse originating at an
intermediate landing ficld or a weather reporting station, and picked
up automatically by an unattended receciving set ten miles away,
was used to turn on the radio range beacon, and to silence it.

Automobile radio sets capable of receiving weather broadcasts
from the Federal Airways System radio stations were suggested in
a letter sent to manufacturers of radio receivers. Sets capable
of receiving the frequencies between 200 and 400 kilocycles would
make these broadcasts available to motorists. Automobile clubs
have informed the Department that they already use weather in-
formation obtained from the airways stations in planning itiner-
aries for members. They support the view that weather information
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were made with a multi-motored transport plance. the carlier flights
having been made with smaller machines.

A radio approach system developed during the yvear is somewhat
similar, but less comprehensive.  With the latter. the pilot follows
signals of a radio range beacon and two marker beacons to find
his way to the airport and descend to about 50 feet above the ground,
thus making landings possible when there are ceilings of 50 feet or
more.  The blind landing system is designed for landings under
zero ceiling and zero visibility conditions.  Doth systems are ex-
perimental projects.  The Department is studying other means of
combating poor visibility conditions at landing fields.

The lighted and radio-equipped airways are maintained by a
highly trained corps of engineers, supervisors, radio operators,
mechanicians, airways keepers and imtermediate field caretakers,
The facilitics are under surveillance day and night to assure that
they will function according to standard whenever their assistance
is required by pilots.  Air lines, which operate on rigid schedules,
could not achiceve the dependability that has become characteristic of
their service without these air navigation aids. At the same time
all other pilots use these facilitics.

Not infrequently the airways personnel serve the public in un-
usual ways. During the “Graf Zeppelin's” flight from Florida to
Chicago special weather reports were radioed to the airship.  An
Army bomber, lost in a smoke haze over Greenshoro, N. C.. was
given radio dircctions which enabled the pilot to reach the air-
port. The radio station at Murfreeshoro, Tenn., broadcast at fre-
quent intervals that an airport’s lights were out, due to power
failure, and this message was received by two incoming planes
which made safe landings with the aid of firepots and automobile
headhghts hastily set up as temporary substitutes for the bound-
ary and landing lights.  James R. Wedell, flying from Texas to
rush a sick child to an operating table in a Baltimore hospital,
fought his way through severe storms with the assistance of the
IFederal aids to air navigation.

Increase in Airports

On January 1, 1934, there were in the United States 558 muni-
cipal, 650 commercial, 55 Army, 18 Navy and 85 miscellaneous
IFederal, State and private airports.

California led all other States with a total of 211 airports and
landing fields. Texas was second with 144 and Ohio third with
117. Texas led in her 52 airports, while Pennsylvania was first
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with 70 commercial airports. In addition Alaska had 5 municipal.
2 commercial airports and 71 auxiliary fields. Two Alaskan air-
ports were lighted for night flving. A\ third of the airports and
hields in the United States were lighted at the cnd of 1933.

In its annual survey of airports made at the end of 1933 the
Acronautical Chamber of Commerce of America learned that de-
spite the general effects of the depression which caused a few air-
ports to be closed for want of patronage, and possibly because of
ill-advised location. airports during the year had increased by 14
municipal and 31 commercial. The survey disclosed further that
the total airports reporting to the Chamber planned a fourfold in-
crease in expenditures for expansion during 1934.  Airport man-
agers believed that maintenance costs would increase because of the
NR.\ codes and business recovery.

Leading Airports

Nine of the leading airports reported their business activities for
the vear as follows:

Aér Line Other Pounds of Pounds of

Airport Landings DPassengers Pussengers  Mail Extress
Cheyenne  ............. 6.724 18.839 300 761.323 82,264
Cleveland .............. 26,944 104948 10,000 938,000  260.000
Pittsburgh ........... ... 7.055 9.168 10.8:6 246,140 19,607
Kansas City ............ 17.170 39447 10,936 327,489

Newark ................ 19.232 120.000 1,500,000 425,000
Flovd Bennett .......... 51.828 32 27,193 98 bags 100
Chicago ................ 32,4417 120,313 15,330 1,528,104 161,050
Detroit ......... ... ... .. 10.860 25,000 5.268 70,000 50.000
San Diego .............. 18.000 4035 3,000 27,638 3.850
San Francisco ........... 22,562 8.423 35.954

Oakland ................ 66,000 21,000 18,000 200,000 10,000

Ranking with the leaders among commercial terminals United
Airport at Burbank, Calil.. reported significant facts concerning op-
crations during 1933. s onc of the terminals for Los Angeles
traffic United Airport was reputed to rank fourth in the United
States. During the year 29.181 air line passengers and a total of
126,672 persons were flown in or out. an increase of 19 per cent.
Private flying operations gained 26 per cent. While the number of
charter flights declined the number of charter and sightseeing pas-
sengers increased 25 per cent.

Los Angeles was fortunate in having available another fine ajr-
port, Grand Central Air Terminal. at Glendale, with an average
of 18 daily landings and 50 air line passengers daily during the
year.

.
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port. Tarks Air College port at Tast St. Louis installed new
equipment to accommodate increased business at its repair depot.
The Shushan Airport at New Orleans was completed during the
latter part of 1933 in time for dedication during the 1934 Mardi
Gras season. An elaborate dedication ceremony was planned for
February 9. 1934, with the National Airport Conference of the
Aeronautical Chamber of Commerce and several days before the
Pan American Air Races, which were to be held at the airport. It
is situated on an artificial peninsula in Lake Pontchartrain, within
20 minutes of the business district of New Orleans. A modern
administration building and two hangars had been completed at
the end of the year.

Federal Aid for Airports

The Civil Works Administration, organized as a Federal agency
to relieve unemployment during the winter of 1933-34 by providing
jobs on public projects, authorized and encouraged the use of Fed-
erally-paid labor on municipal airport development. No limit was
set upon the amount of airport work that might he started, except
that each State was given a definite sum for all its C. W. A. pro-
jects, and it might devote any part to airports. It was further
required that the land selected for the fields be owned or leased by
the municipalities. Any work could be undertaken provided that
at least 8o per cent of the civil works funds was spent on labor.
If the cities supplied material civil works labor was available for
installation of hard surface runways, erection of bhuildings and sim-
ilar construction operations. Where the material was not supplied
civil works employees might be assigned to clearing land and grad-
ing runways.

Approximately 650 airport projects had been approved at the
end of 1933, among them 360 new airports and 290 improvements
of existing fields, though the reports on activities in the 48 States
were not complete at that time. Officials believed that the total
would reach 2,000. The Federal policy of aiding in the develop-
ment of the nation’s airport facilities was considered one of the
outstanding developments of the year, and of incalculable value
to commercial aviation, private flying and the national defense. The
State programs were in active charge of the State Civil Works
administrators, acting on recommendations of State airport ad-
visors appointed by the Aeronautics Branch.
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indicates that 1,778 persons in the United States received their
first pilot licenses during 1933. They are classified as follows:

Transport Pilot Licenses .........covvininiiiiinninn.n 269
Limited Commercial Licenses .........ccoviitineenn.n.. 03
Private Pilot Licenses ..........veiniineeneieninnnnnaen.. 851
Solo 595

Total o e e e e 1,778

The “solo” classification was created in 1933. The 3595 solo
licenses were granted between March 11 and August 5§ when that
classification was abolished. The Aecronautics DBranch planned in
1934 to replace it with another classification to he known as
“amateur.”

The Department of Conmmerce list of student permits and pilot
licenses issued annually is as follows:

Year Student Aircraft
Permits Pilots
I 92 7 ...... ‘ 102 7
1928 L 4,435
1929 20,400 7,863
1930 18,308 9.932
1931 16,001 221
1932 11,325 5,535
1933 12,752 5.648

Lower Cost of Training

The cost of instruction in flying schools showed a downward
trend in 1933, an example being the Boeing School of Aeronautics
at Oakland, Calif., the only training institution of United Air-
craft & Transport Corporation. The Doeing School reduced the
cost of both its ground school and flying instruction, at the same
time holding to its established requirements for admission.

During the year this school, which draws on the resources of
United Aircraft & Transport Corporation to qualify students for
positions in air transport and aircraft manufacture, added a number
of subjects to the curriculum, including instruction in instrument
flying, communications, metal working and closer contact between
the students and actual operations of United Air Lines, which has
its western base adjoining the school at the Oakland airport. Rela-
tions with the various universities and high schools were extended.
At the beginning of 1934 the student body represented every State
and a number of other countries.

Employees of ‘United Air Lines were being given a correspondence
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course. The school's main base at the Pittsburgh-Dutler Airport was
well attended, an average of 23 active students a month having been
maintained for the year. Curricula and plans have been drawn up
for the cstablishment in 1934 of three new special courses: instru-
ment and radio repair and maintenance, electrical repair and main-
tenance, and propeller repair and maintenance.

The Parks Air College of IMast St. Louis, Ill., continued to
operate onc of the best-equipped flying schools in the country. The
Ryan School of Acronautics at San Diego. Calif., operated both
flight and ground school departments. The above schools hold
Approved Type Certificates from the Department of Commerce, as
do a number of others listed in the Appendix.

Aeronautical Courses

Seventy universities, colleges and technical schools reported to
the Aeronautical Chamber of Commierce of America in a survey
made at the end of 1933. Those institutions, which did not include
Annapolis or West Point, reported 73 full time instructors in aero-
nautics and 171 part time instructors, with a total of 4,814 students
taking aviation courses leading to degrees in either acronautical or
mechanical engineering,

According to their reports the institutions offering degrees in
aeronautical engincering were the University of Alabama with 319
students, University of Cincinnati with 116 students, University
of Detroit with 126 students, Guggenheim School of Aeronautics
at Georgia School of Tcechnology with 39 students, Louisiana State
University, Massachusetts Institute of Technology with 166 students,
University of Michigan with 163 students, University of Minnesota
with 184 students, Mississippi State College, University of Pitts-
burgh with 55 students, Renssclacr Polytechnic Institute with 31
students, Stanford University, University of Washington and the
Daniel Guggenheim School of Aeronautics at New York University
with 331 students.

The last-named institution in 1933 adopted a policy of admitting
women for graduate work only. The Master of Science degree is
now recognized by the Graduate School, making it possible for
graduates of engineering colleges who major in aeronautics to pre-
sent themselves as candidates for the Master of Science degree in
the Graduate School with part of their work in aeronautics.

The Curtiss-Wright Technical Institute of Aeronautics at Grand
Central Air Terminal, Glendale, Calif., gave both engineering and
mechanical courses. The Guggenheim Aeronautics Laboratory of
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the California Institute of Technology specialized in meteorological
education with special reference to air transport operations. The
Cornell Flying Club of that University gave ground school work
preparatory to flight training. The University of Southern Cali-
fornia specialized in commercial aviation courses.

Other institutions giving some kind of aviation instruction,
usually elective courses toward a degree in mechanical engineering,
were the Armour Institute of Technology. bradley Polytechnic In-
stitute, University of California in cooperation with the Boeing
School. Carnegie Iunstitute of Technology. Case School of Applied
Science, The City College, New York; Clemson College, Colorado
Agricultural College, University of Colorado, Cornell University,
University of Florida, University of [daho, University of Illinois,
Towa State College giving credit courses in aerodynamics. structures.
design and graduate courses: the State University of Towa, Johns
Hopkins University, Kansas State College, Lehigh University, Uni-
versity of lLouisville, Ky.: Montana State College, Morningside
-College at Sioux City, la.

Also the University of Nebraska, University of Nevada, Uni-
versity of New Hampshire, North Dakota Agricultural College,
Northwestern University, Oklahoma  Agricultural and Mechanical
College. Oklahoma City University, The University of Oklahoma,
Oregon State College, Pennsylvania State College, University of
Pennsylvania, The Polytechnic Institute of Drooklyn, Princeton
University, Purdue University, Rose Polytechnic Tnstitute, South-
ern Methodist University, Swarthmore College, Agricultural and
Mechanical College of Texas, University of Toledo, Tulane Un-
versity, University of Utah, Valparaiso University, Virginia Poly-
technic Institute, University of Virginia, State College of \Vashing-
ton, College of William and Mary, also giving flight instruction;
Yale University and the University of Akron.

Elementary and Secondary Education

The Danicel Guggenheim Fund Committee on Elementary and
Secondary Aeronautical Education, which had been pioneering in
the training of teachers and in research work in this branch of
education for several years, exhausted the grant which had been
given it by the Daniel Guggenheim Fund for the Promotion of
Aeronautics, and transferred its activities to the Division of Aero-
nautical Education in the School of Education at New York Uni-
versity.

Policies which had been laid down by the Committee were car-






CHAPTER XIV
LAWS AND REGULATIONS

State Legislation—State Licensing Systems—State Regulations—
Airport Enabling Acts—Taxation—New Federal Regulations
—Amateur Pilot Licenses—Student Permits—A\ir Race
Rules—Airworthiness Requirements.

S W.\S expected, 1933 proved to be a year of considerable

legislative activity. All except two States, Louisiana and

Mississippi. met in legislative session, and Kentucky was the
only State of the remaining 46 in which aeronautical legislation was
not considered. In all except seven of these other 13 States. laws
affecting aviation in one way or another were passed. Of a total
of 349 bills on aeronautical subjects introduced. 105 were passed and

became law.

‘ The most important of these new laws will be referred to briefly
and in connection with their subject matter, classified for purposes
of convenient reference as follows: Licensing of Aircraft and Air-
men and Regulation of Aeronautics: Airport Enabling Acts: Taxa-
tion: and Laws of Miscellancous Character. The changes in laws
affecting licensing and gasoline taxes may be observed by referring
to the tables in the Appendix in former volumes.

Licensing and Regulation

In Arkansas the Department of Aeronautics was abolished. In
California the definitions of termis in the uniform licensing law
passed in 1929 were restated, and pilots exonerated from liability
for death or injury to guests carried gratuitously, unless intoxica-
tion or wilful misconduct of the pilot proximately causes the injury
or death: also IFederal air transport certificates were required for
the transportation of passengers for hire by aircraft between fixed
termini within the State.

Colorado passed a law permitting the sale of beer on aircraft
engaged in the transportation of passengers, and abolished the Aero-
nautics Commission.

Connecticut prohibited carrying passengers commiercially in air-
craft from any but a recognized airport without a permit from the
Commissioner of Aeronautics: required licenses for glider pilots
and instructors and established four classes of licenses; prohibited
flying at less than 2,000 feet over communities and public gather-
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“Your Committee has felt that this code should not be submitted
until it is entirely satisfied that. if and when adopted by the several
States. it will at least be sufficiently definitive to remain good for
a few vears. Aviation is changing so rapidly that I don’t know
how any human agency can create any code which will be wvalid
for any long number of years. but we do ask that the matter he
resubmitted to the Committee with authority to confer with the
Commissioners for the further consideration of this code.”

The Committee was continued for another year.
Federal Regulations

The U. S. Department of Commerce, administering the Air
Commerce Act of 1926, through the Aeronautics Uranch from time
to time changes the regulations concerning civil interstate flying.
During 1933 revised Air Commerce Regulations were designed to
encourage private ownership by reducing the obligations of non-
commercial operators.

A new amateur grade of pilot license may be obtained after 23
hours of solo flying, provided the applicant passes the written ex-
amination and flight test. Prior to the creation of the amateur
grade, students had to fly 30 hours to qualify for license. and could
then take the tests for ecither the private or limited commercial
grade. The holder of an amateur pilot license is privileged to fly
licensed aircraft on his own responsibility. and may carry licensed
transport. limited commercial or private pilots, but no other pas-
sengers.

Student licenses are now valid for two years instead of one.
Amateur and private pilots are required to undergo renewal
physical examinations every two years—private pilots previously
were examined annually. Applications for license renewals in the
noncommercial grades (amateur and private) may be submitted by
mail, relieving pilots of personally seeing inspectors, although in
the commercial grades (transport, and limited commercial) personal
appearance before an inspector is still required. Persons under
21 years of age are required to obtain consent of parents or guardians
before they can be issued any type of pilot licenses.

Private pilots now may operate aircraft carrying guests, execu-
tives or employees of companies by which they are employed, pro-
vided no payment is made for the transportation, and they also
may demonstrate to prospective buyers aircraft in flight. Limited
commercial pilots have been given a similar privilege with respect
to operations outside their base areas; such flights previously were






CHAPTER XV
LIGHTER-THAN-AIR

The “Macon™ Enters Service—The “Graf Zeppelin's™ Record—The
Army TC-13—Goodyear Blimps—The 1933 Stratosphere
Flight—Plans for Another High Flight—Other Balloon
Adventures.

brilliant triumphs and one grim tragedy. The crash of the

U. S. Navy rigid airship “Akron™ off the New Jersey coast on
the storm-swept night of April 4. 1933, shocked the world. Seventy-
three officers, men and guests lost their lives, among them Rear
Admiral William A. Moffett, Chief of the Bureau of Aeronautics
of the Navy. and possibly the most sincere and energetic propon-
ent of rigid airship development in the United States. In and out
of the services he was atfectionately known as “the father of lighter-
than-air.”

The Joint Congressional Committec, selected to make a thorough
investigation, worked eight hours every day for 14 days, and found
that the “Akron™ disaster was the result of flying the ship into a
severe storm, and not due to any structural fault in the ship itself,
or to anything inherently wrong with the principles governing
dirigible construction.

IX the lighter-than-air history of 1933 there were written many

The “Macon” Takes the Air

The loss of the “*Akron™ was followed that same month by the
launching of the new “Macon™ at the great plant of the Goodyear-
Zeppelin Corporation. in Akron, O.

On its trial flights the “Macon™ proved to be the fastest airship
ever built, attaining a speed in excess of 71 knots or about 83
miles an hour. This proved the aerodynamic efficiency of the de-
sign and demonstrated the practical value of the inside power
plant arrangement with the attendant saving in parasite drag.

In the compromise design adopted for the “Akron” the pres-
ence of two sets of radiators on each outrigger made the cowling
problem rather difficult and the drag of the installation was rather
high. In the “Macon” design the radiators have been removed
from the outriggers and placed in streamlined blisters on the sides

175



170 AMRCRAFT YIEAR BOOK

of the hull. The remaining outrigger clements have been very
efficiently cowled and this “cleaning up™ has had a marked influence
on the ship’s top speed.

Another factor contributing to the higher propulsive efficiency
is the use of metallic propellers running at a slower RI'A than the
wooden ones used for the “Akron.”

While the “Macon™ is only nine feet longer than the “Graf
Zeppelin,™ it has nearly twice the gas capacity of the German ship.
It is nearly 33 feet greater in diameter, giving it an aspect ratio
of 5.9 as against 7.7 of the “Graf.”

The hull of the “NMacon™ is mainly of duralumin transverse
frames connected by longitudinal girders, the latter extending from
how to stern. The frames over most of the length of the ship are
36-sided polygons, with their corners connected by longitudinal gir-
ders. Necar the stern the number of sides reduces to 23, The fins,
two horizontal and two vertical. are near the stern of the ship. The
fixed surfaces are approximately 103 feet in length, go feet wide
and 12 feet thick at the base adjacent to the hull.

The “Macon™ has three gangways, commonly known as “cat-
walks.”  One of these extends along the top center line of the
ship from a point approximately 85 feet from the how to a point
about 1335 feet from the stern. On cach side of the ship, at a point
about 45 degrees from the vertical, is a similar gangway, providing
access to the engine rooms, quarters, airplane hangar, fuel, oil,
hallast tanks and lines, as well as the control lines.  Access to the
top catwalk is provided through any of the main frames, and there
are ladders and steps in two of the main frames. The gas valves are
near the top catwalk. The gun platforms and crow’s nest are also
reached through this gangway.

In the forward and after sections of the ship, along the hottom
center line, additional catwalks are located, one leading from the
officers’ quarters above the control room to the mooring winch
platform.  The stern walkway lcads to the observation and gun
platform in the extreme stern of the ship, and also to a ladder ex-
tending down to the auxiliary control room in the lower vertical
fin.

The “Macon” has eight 550-horsepower engines, cach provided
with a separate compartment inside the hull, cach room having a
deck space of about cight feet square. Gasoline storage tanks in
the nearby gangway feed by gravity to the engine carburetors.  All
these compartments are fireproofed.  The engines are the May-
hach model VI.-2 gasoline motors. They are 12-cylinder, 6o-degree,
V-design, water cooled, with aluminum pistons and crankcase.
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The galley (kitchen) has an especially  equipped  light-weight
stove which weighs (including water heater and coffee urn) only
140 pounds. The water heater holds eight and one-half gallons. and
the coffee urn seven gallons.

The generator room, cight feet square, is just forward of the
forward cngine room on the starboard side of the ship, and power
produced in this room is used to operate lights, radio, telephone,
water and oil heaters, fuel pumps, small motors, ventilating fans
and other equipment.

In the “*Macon's™ lower vertical fin is installed the emergency
control room, having clevator and rudder wheels, similar to those
in the forward control room. This auxiliary station provides facil-
itics for directing the ship's movements should the control cables
from the forward control room hecome disabled.

The " Macon™ has 12 gas cells ranging in capacity from 100,000
cubic feet to gRo,000 cubic feet.  Iach cell is a fabric cylinder
dimensioned to fit its particular location in the ship’s framework,
the largest cell occupying a position about amidships: and this
cell is 74 feet Tong and 130 feet in diameter.  Light cotton cloth
was used as a base from which the cells were made.  The cell
fabric is of gelatin-latex construction.  About 12 acres of fabric,
56,000 square yards, were used in making the cells.

The outer cover of the "Macon,” about 36,000 square yards of
fa])ric—slig'ﬁtly more than seven acres—was made of cotton cloth
having a weight of only 2.8 ounces per square yard. The cover
after being placed was given a coat of clear acetate dope by brush,
which was to shrink the fabric and make it taut.  The second
coat was sprayed on, and the last two coats, sprayed on, contained
aluminum powder, giving the ship its silvery appearance. In addi-
tion to providing a thoroughly weatherproof covering, aluminum
dope reflects rather than absorbs heat of the sun, which would
cause the lifting gas to expand.

The radio outfit aboard the “Macon™ was built to specifications
and developed by the Bureau of lngineering of the U. S. Navy.
Trailing wire types of antenna are arranged to be reeled in by
especially built clectrical winches.  In addition there is a short
fixed-wire receiving antenna attached to the hull of the ship.

While in outward appearance, the “Macon™ is a copy of the
“Akron,” within and around the ship are 100 or more minor altera-
tions.

The “Macon,” captained by Commander Alger H. Dresel,
participated in the mancuvers of the Pacific surface fleet off the
western coast and was a very important factor in that great demon-
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The “Graf” trip was approximately 2000 miles longer than
the steamship trip, 400 miles on this side of the Atlantic and about
1,500 miles on the other side.  On this Atlantic crossing the “Graf”
spent approximately 6o hours getting from land on this side to
land on the other.

The “Graf Zeppelin™ completed it fifth year in September, 1933,
having made 300 flichts including one around the carth, one to the
Arctic and 48 occan crossings.  T'he ship had flown 4287060 miles
and carried 17,500 passengers, 44,092 pounds of mail and 81.57
pounds of freight; its time in the air heing 7000 hours. It s
scheduled to make monthly trips to Rio de Janeiro, Brazil, heginning
in April, 1934, and fortnightly trips beginning as carly in the
summer as possible.

The Army TC-13

The completion of the NArmy airship TC-13 by the Goodyear-
Zeppelin Corporation and its subsequent service, marked another
important development of the year.

The ship was completed in April and its first test flight, com-
manded by Major W, 5. Kepner, was made April 270 The TC-13
is a4 non-rigid ship, the largest of that type ever constructed in the
United States. It is more than 200 feet long and has a displace-
ment of approximately 11 tons, of which four and one-half tons
are available for useful load in the form of crew, equipment, fuel
and armament.

[Facilities for meals in flight, with sleeping quarters and  all
necessary accommodations for the crew of six men during ex-
tended flights of {our or five days. are new features of this tyvpe.

The car, more than 4o feet long, is suspended directly under
the envelope, and all the wires which support the car are contained
within the envelope.  The car’s hottom is constructed in the form
of a boat for water landing.  IFor that purpose a sea anchor, which
in reality is a large inverted canvas umbrella, was developed as
part of the ship’s equipment.

An interesting item of cquipment is the small sub-cloud car
to be lowered from the ship 1,000 feet by a flexible cable that con-
tains a telephone line, making it possible for the observer in the
sub-cloud car to communicate with the crew in the airship and
even direct maneuvers during certain weather conditions when
this procedure is advisable.

TFFor raising and lowering the sub-cloud car a small power-
driven windlass is used and is capable of raising the car with the
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obscerver at the rate of 200 feet a minute. In case of engine trouble
the car can be raised by hand. The TC-13 is equipped with two
375-horsepower geared air-cooled engines, mounted on outriggers.
It has a gas capacity of 300,000 cubic feet. It is helium-inflated.
The ballonets will hold 108,000 cubic feet of air, allowing the ship
to rise to an altitude of 10800 feet without losing helium.

Goodyear Fleet of Airships

The fleet of Goodyear blimps is, as has been stated in previous
issues of the Aircraft Year Book, the only privately owned fleet of
airships in America, and continues to make important contribu-
tions to the art of airship construction.

In 1933 Goodyear operated two ships at the Century of Prog-
ress lixposition at Chicago, carrying thousands of passengers on
sight-seeing trips. One of the ships, based at New York, continues
to operate in the arca adjacent to the nation’s metropolis. Another
is based at Los Angeles.

Through the winter three of the ships operate in Florida, one
hased at St. Detersburg and two at Miami,

The Stratosphere Flight

On the morning of November 20, 1933, Licut. Comdr. T. G. V.
Settle and Major Chester L. Fordney went up {rom Akron in
their 6oo.,000 cubic foot balloon, built by Goodyear, for their
flight into the stratosphere.  \When the great flicht was finished
and the balloon landed near Bridgeton, N. J., late on the night of
November 20, Commander Settle said he helieved the balloon had
reached an altitude of 359,000 feet.

However, when the instruments were calibrated, it was found
that the balloon had attained an altitude of 01,237 feet, a new of-
ficial world’s altitude record.  Russian halloonists had made a flight
two months ecarlier and claimed they reached a heieht of 62,000
feet, but this was not official and no attempt has bccnbmadc to sub-
stantiate the claim. Therefore the American stratosphere balloon-
ists hold the world’s official record.

The balloon used by Settle and Fordney is the largest ever
built. It has a capacity of 600,000 cubic feet, but for the flight
on November 20th was inflated with only 125,000 cubic feet of gas.
hecause the gas expands five times its sea level volume to fill the
entire bag at peak altitude.

The gondola is only seven fcet in diameter, providing quarters
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EUROPEAN AIR LINES

Prepared for
“The Aircraft Year Book for 1934

by
U. S. Bureau of Foreign and Domestic
Commerce
KEY
1. Austrian 19. Austrian-Italian
2. Belgian 20. Austrian-Yugoslav
3. Czechoslovak 21. Danish-German
4. Danish 22. Danish-French-
5. Finnish German
6. French 23, Dutch-German
4. German 24. French-German
8. British 25. Italian-German-
9. Hungarian Austrian
ro. Italian 26. Russian-German
1x. Dutch 2%. Swiss-German
12. Polish 28. Dutch-Swedish
13. Rumanian 29. Finnish-Swedish
14. Spanish 30. Italian-German
15. Swiss 31. Swiss-French
16. Yugoslav 32. Swiss-Czechoslovak
1%7. Austrian- 33. Greek
German 34. Belgian-British
18, Austrian- 35. Belgian-French
Czechoslovak- 36, Swedish
German 3%. Turkish
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The Aircraft Year Book for 1934
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Commerce

KEY

1. British 8.
2. Dutch* 9.

3. French I0.

4. German-Russian 11,
5. Chinese 12,

6. Japanese 13.
7. Netherland India 14.

Persian
Russian
Siamese
Philippine
Indian
American
British-Indian

15. Turkish

* Note: Dutch route via North in Summer;

South in Winter.
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in ocean shipping, with the added feature of being active military
auxiliaries in case of war or any other emergency requiring fast
transport of troops over vast distances.

As in the United States, surface transportation interests abroad
in 1933 devoted more intensive study to air line operations than at
any time in the history of aviation, the reason being that faster
planes, better schedules, enhanced reliability and increased popu-
larity brought forth air transport not as a potential competitor as
formerly, but as a real carrier, its superlatively greater speed pro-
viding a service which surface transportation can never equal.
Streamline trains and motor cars were under development abroad
as in the United States, the idea being to follow the trend in stream-
line design in order to lend surface vehicles an appearance of high
speed, thus offsetting the favorable impression created by modern
aircraft.

Flying clubs, aerial service and private flying activities abroad
suffered from economic conditions hut at the end of the year there
was apparent an awakened public interest which promised consid-

erable activity in 1934. -

Argentina

In Argentina more governmental attention was given to aero-
nautics during 1933 than ever before. More aid was given to air
transportation. The Government factory at Cordoba started pro-
duction on a first lot of 50 Wright Cyclone engines under license
with Curtiss-Wright Export Corporation which supplied the ma-
terials and accessories. The factory was also licensed to build
Curtiss-Wright military planes. The Government also has in
operation Bellanca, Fleet, Stearman, Waco, Curtiss-Wright and
Vought planes and Kellett autogiros.

The Civil Aecronautics Administration owned 25 light planes
used by flying clubs. There were also 53 privately owned planes
under the Administration’s control.

While modernizing the military and naval flying equipment in
1933 the Government appropriated 275,000 paper pesos ($110,000)
for direct aid to clubs and schools. To assist the private plane move-
ment all customs duties on aeronautic material were abolished.

A contract was made with the French air line, Air France, to
operate two round trip schedules a week between Bahia Blanca
and Comodoro Rivadavia, one of them to Rio Gallegos, receiving
from the Government 15,000 paper pesos ($6,000) a month. The
Government operated it for some time and placed it upon a com-
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lines serve Vienna, an important air center during summer months.
The Austrian company used nine German Junkers planes and re-
ceived a cash subsidy of 1,470,000 schillings ($260,000) in 1933.
The company's planes flew 306.848 miles and carried 7,192 passeng-
ers. 38.153 pounds of mail and 147.406 pounds of excess baggage
and goods during the first 11 months of 1933. There are no night
services in Austria although the airports at Vienna. Graz, Klagenfurt,
Innsbruck and Salzburg are equipped for night flying. Several un-
lighted emergency fields are available.

There is no extensive manufacture of aircraft. One shop is
equipped for repair work. and it builds a few light planes. The
Government TFlying School produces its own training planes. Total
production of aircraft was 10 in 1932 and eight in 1933. There
are about 100 licensed pilots. 60 civil planes, including 40 privately
owned, and a number of gliders. There are no military air forces.
The police use three planes as required. Popular interest is grow-
ing. spurred on by six flying and four glider clubs.

Belgian Congo

Aeronautical activities of a civil nature are limited to the scheduled
air services of the Belgian Air Transportation Company which
operates from Boma to Leopoldville via Matadi, Thysville ; Leopold-
ville to Port I‘rancqui via Eolo and Leopoldville to Stanleyville via
Banningville, Inongo, Coquilhatville, Basankusu, Lisala, Bumba
and Basoko, a total distance of 1.715 miles.

Belgium

Special funds for new military planes were appropriated by the
Belgian _Government in 1933. Much of the existing equipment is
old and in need of replacement. The trend is away from French
equipment. British equipment has been purchased. There is now
much interest in American planes, engines, instruments and parts.

There remain 12 Belgian manufacturers of aircraft, but most
of them are not important as airplane manufacturers. The Belgian
Aeronautic Construction Company (“Sabca”) was intended to be
the principal manufacturer and to make Belgium independent of
foreign sources for aeronautic material. Most of the production
is by that company, but strong foreign competition and a limited
market have made its problems difficult. That company builds en-
gines as does the Renard Aircraft and Engine Company, largely
from Belgian and French designs.
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credit of $240.000 from this source has been set aside for early
work on the Ponta do Calabouco (Rio de Janeiro) airport which
will be large and fully equipped. An airship hase is being set up
about 26 miles from Rio de Janeiro. The municipality of Sao Paulo
is building an airport which will have four long runways, a number
of hangars and good lighting facilities.

The Pan American Airways’ weekly service along the entire coast
is maintained regularly. The Condor Syndicate maintains its weekly
service between Natal and Rio de Janeiro, its twice-a-week service
between Rio de Janeiro and Rio Grande, and has operated the new
Sao Paulo-Campo Grande and Campo Grande-Cuyaba services since
carly in 1933. A subsidiary company, the Empreza de Viacao Aerea
Rio Grandense, extended its Pelotas-1’orto Alegre-Santa Cruz-Santa
Maria service northward to Cruz Alta and westward from Pelotas
to Bage and Santa Anna to Livramente. A new company, the Aerol-
loyd Iguassu, for several months has operated a four-times-a-week
service between Sao Paulo and Curityba, 292 miles. For a thousand
miles along the Amazon River from Para to Manaos, via Breves,
Gurupa, Prainha, Santarem, Obidos, Parintins and Itacoatiara, the
Pan American Airways System operates weekly schedules under
contract with the National Government.

The total length of the air lines in Brazil increased from 11,406
miles in 1932 to 13,000 miles in 1933.

There is much local interest in plans to speed communication be-
tween Brazil and Uruguay and Argentina on the south and the
West Indies, Cuba and North America and Africa and Europe to
the north, west and east. The French line along the coast to Buenos
Aires and across the continent to Santiago, Chile, intends to speed
the ocean crossing by the use of land planes over the 1,900 miles
from Natal to Dakar. The airship service to Spain and Germany
may be improved by adding the new Zeppelin, which was nearing
completion in Germany. A fortnightly flying boat service across
the Atlantic, using an anchored vessel as a fuelling base, and a base
at Bathurst, Africa, which would be connected with German cities
by planes of the Deutsche Luft Hansa, was to start early in 1934.

Bulgaria

Bulgaria has two airplane factories, at Kazanlik and at Bojour-
ishte airport, near Sofia. In addition to -the first class airport at
Sofia there are six second class airports and 20 emergency fields,
Government owned. Under the terms of the Treaty of Neuilly,
Bulgaria may not maintain military aircraft. French, Polish and
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German lines serve Sofia without subsidy, in any case, from the
Bulgarian Government.

Canada

The development and control of all aeronautics is under the
jurisdiction of the Canadian Department of National Defense. Gov-
ernmental activities were again curtailed in 1933. Lstimates of ex-
penditures for civil aeronautics, including control of commercial
and private flying, construction and maintenance of airways and aids
to air navigation, airship bases and flying clubs totaled $1,600,000
for the year ending March 31. 1934. a reduction of $150.000 under
the appropriation for the preceding ycar. The air mail budget
was increased by $136,500, to $361,500.

The Northern Aerial Mineral Exploration, formed early in 1928,
said to have been the first user of aircraft for mining and exploration
work, disposed of its remaining equipment to rely upon air trans-
port companies. The Canadian Airways, Ltd., the largest aviation
company in Canada. secured a contract with the Central Patricia
Gold Mines, Ltd., for the movement of 300 tons of materials before
the ice melted in the spring of 1933. and for the regular transport
of passengers. equipment, and supplies. The Spence-McDonough
Air Transport. Ltd.. of Toronto, withdrew from charter flying
after operating several planes in the mining region of Northern
Ontario and the Great Bear Lake section of the Northwest Terri-
tories. The company's planes were sold to Canadian Airways, Ltd.,
of Montreal.

The provincial service of Saskatchewan bought five flying boats
from the National Government for forest patrol duty. That prov-
ince thus augmented the patrol work done for it by Brooks Air-
ways, of Prince Albert.

The seven manufacturers of aircraft are now engaged largely
in repair work. The recent output is unknown but is believed to
have been small. There is no local production of airplane engines.
Imports of aircraft and parts, not including engines, were valued
at $274,3.I4 n 1932, and a further reduction is reported for 1933.
The public policy is to purchase from Canadian or British sources
of supply as far as practicable as provided by an Order in Council

datec} March 14, 1933. Second hand or used aeronautic material is
prohibited from importation.

Aeronautical imports from the United Kingdom in 1931 were

valugd at $177,564, a.nd .in 1932 they amounted to $32,429. Com-
parative figures covering imports from the United States were $264,-
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Ministry of Communications and one-third by the Deutsche Luft
Hansa of Germany, was organized in 1930 to provide air services
from Chinese centers along the Pacific coast and Europe by way
of Russia. The company operates from Shanghai to Lanchow via
Nanking, Loyang and Sian and Peiping to Loyang, I.420 miles.
Irregular flights are made from Lanchow to Urumtchi via Suchow
and Hami.

Colombia

Modern planes were added to the Colombian military air forces
in 1933, mostly Curtiss-\Wright planes and engines. A new company
entered the commercial air transportation field. Existing airports
were improved and construction started on others.

The Uraba, Medellin and Central Airways which started the
Medellin-Turbo-Cristobal service in 1932 continued in operation,
and the ““Scadta” company. beginning in September 1933, cooper-
ated by providing a connecting service to Bogota. A traveler may
now fly from Bogota to Cristobal on Wednesdays or Sundays or in
the reverse direction on Tuesdays and Fridays, in less than eight
hours. The Colombian Air Service Company, which has operated
a civil flying school at Bogota. entered the transportation field with
a daily service from Bogota to Medellin, employing three planes
and three pilots.

A new contract has been signed by the Government and the
“Scadta” company by which the latter may carry mail until 1942.
The company sold some of its planes to the Government fpr military
transportation purposes. It still has 14 planes, some with Ameri-
can engines. The company improved its Barranquilla airport and
prepared an airport for land and seaplanes at Palenquero near
Dorado.

A new airport has been completed at Cartago in the Department
of Valle; another at Socorro, near Bucaramanga has been com-
pleted and work started on another at Cienaga. Landing fields

have been prepared for military operations.

Costa Rica

The National Air Transportation Company started several air
services between the important centers in Costa Rica under author-
ity granted in 1932 and renewed iu July, 1933, for a period of five
years. Shortly after that renewal the company started a weekly
service between San Jose and Port Limon to connect with mail
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There are 30 airports in Czechoslovakia; those at Prague, Brno
and Bratislava are lighted and seven others are exclusively for mil-
itary use. Eight airports are owned by manufacturers, clubs or
individuals. The Prague-Brno-Bratislava route, 188 miles, is
lighted by 17 beacons, each throwing two fingers of light and turn-
ing six times a minute, and visible 31 miles. The Czechoslovak
section of the route used by the French service to Prague, go miles,
has eight beacons.

The Masaryk Aviation League with over 60,000 members is
important among the several associations and clubs. It possesses 30
airplanes and during the year the Zlin branch of the league was
given a plant where it plans to build 100 planes. \Work was started
on the first ten in June. 1933. It is intended to increase training work
and to train 35.000 pilots during the next five years. Late in the year
12 two-place training planes were ordered by the league from the
Government airplane factory for delivery early in 1934. The plant at
Zlin was also given five \Walter Junior 120 horsepower engines for
use in planes to be built there. The Ministry of Public Works
planned to purchase eight training planes with available funds, to
be distributed to clubs {for training purposes.

There were 100 licensed glider pilots and 72 gliders in May,
1933. Civil planes numbered 141 on January 1. 1933. Of the
planes 106 were of domestic design and manuiacture; 20 were of
foreign design and manufacture and 33 were employed in scheduled
air transportation. The estimated number of active military pilots
is 2,200 while an equal or greater number are said to be in train-
ing. Counting active, reserve and civil pilots estimates of the
total run up to 10.000. Estimates of the total number of mili-
tary planes are from 500 to 1.200, some of which are reported to be
in reserve storage.

The Czechoslovak State Air Line continued operating the Prague-
Brno-Bratislava-Uzhorod, Bratislava-Zagreb and Prague-Marienbad-
Carlsbad services, and added one to Susak, Yugoslavia, a summer
resort on the Adriatic sea which was quite successful financially.
Wright Whirlwind engines were used to power the tri-motored trans-
ports. Experimental flights over the Prague-Uzhorod-Bucharest
route were made beginning in September, preliminary to the in-
auguration of a regular service. This followed an agreement between
Czechoslovakia and Rumania earlier in the year.

The Czechoslovak Air Transportation Company continued its
Prague-Leipzig-Iissen-Rotterdam-Amsterdam, Marienbad-Carlsbad-
Chemnitz-Leipzig and Vienna-Prague-Dresden-Berlin (in coopera-
tion with Austrian and German companies) services. A shoe manu-
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facturer at Zlin operated a scheduled service between Zlin and
Prague. In addition to these lines extending 2,230 miles, there

were Austrian, I'rench, German and Polish services over Czecho-
slovakia. Doth passenger and express traftic increased in 1933«

The 1934 budget allocates to the Ministry of Public Works tor
civil acronautics the cquivalent of $1,138.071 (at the average €X-
change rate for 1933) compared with S1.427.774 for 1933, ~ore
than one-sixth of the appropriation will he for the State Air Lanes.
The Aviation Fund, the voluntary collection of which has been suc-
cessful throughout the country, will partly make up the reduction
m the budget allowance.

Denmark

Denmark has about go military and naval planes, about the same
number of military and naval air pilots, cight commercial and six
private planes. The mail traffic was nearly twice as great as in
the year before duc to the night mail service from Helsingfors to
London and Paris, a part of which was operated by the Danish Air
Transport Company. The accelerated increase in traffic resulted in
plans to continue the Copenhagen to Derlin and Hamburg services
throughout the winter of 1933-34. That progress is made in a
strongly competitive territory. There are three flights cach way a
day between Copenhagen and Paris and London. A total of 20
Planes land and depart from the Copenhagen airport every day.
I'he Danish line increased passenger fares to equal second-class rail
fares, a circumstance brought about by the railroads.

The former policy of maintaining small armics has been revised
to provide for more than double the military and naval air forces.

Dominican Republic

A passenger and mail service between Santo Domingo and Santi-
ago de los Caballeros was started Ifcbruary 20, 1933, by the Na-
tional Aviation Company, using two American planes. The daily
ﬂlghts of one hour are by way of I.a Vega and Moca. In June a
daily route was started to the south—Santo Domingo, Bani, Azua,
San Juan and Barahona. At the same time a third route was
started, between Santo Domingo and Ll Seybo via San Pedro de
Macoris and T.a Romana. The Pan American Airways System
served Santo Domingo and San Pedro de Macoris on its intercon-
tinental, three-times-a-week, service.
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Ecuador

The army in Ecuador has two military planes. The principal
airports are at Guayaquil, Latacunga and Quito. The only commer-
cial activity is that of the Pan American-Grace Airways, Inc., which
provides a twice-a-week service in each direction, north and south,

via Salinas and Guayaquil.
Egypt

The Egyptian air forces reccived ten new planes in 1933.
Scheduled air lines were started. Commercial activities are confined
largely to a Lgyptian-British company, Misr Airwork. Ltd., which
operates a flying school, aerial service and a twice-a-day transport
service between Cairo and Alexandria. Light British planes are
used. In summer months the company also operates a weekly
schedule from Alexandria to the coast resort at Mersa Matruh.
Imperial Airways of Great DBritain between London and Johanmnes-
burg and India and other eastern points makes connections through
igypt. The Dutch line also serves Cairo, and an arrangement has
been made for the extension of an Italian air service from Tobruk

on the Mediterranean coast to Alexandria.
El Salvador

Aeronautics is limited largely to the activities of the Government
air force which uses seven planes, three of which are Curtiss-\Wright
Ospreys, Wright Whirlwind powered, acquired in 1933. San
Salvador is served by the Pan American Airways System and the
Central American Air Transportation Company.

Estonia

The principal aviation developments in Estonia during 1933 were
of a promotional character. Commercial flying was carried on by
three foreign companies. The Finnish Air Transportation Com-
pany continued its Helsingfors-Tallinn daily service. The German-
Russian Air Transportation Company served Tallinn on its Berlin-
Leningrad service. The Polish Air Transportation Company oper-
ated between Tallinn, Riga and Warsaw. Estonia gave no direct
financial aid to any of these companies. The Estonian air defense
force has 30 British planes.

The Air and Gas Defense League is active, with headquarters
at the Ministry of Communications at Tallinn and 3,000 miembers in
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14 clubs. The league plans to build five planes and three gliders for
training members. Lecturcs have becn given to several thousand
boys on model airplane building. School teachers are to be given
courses that they may assist boys in building models.

Finland

Considerable attention is being given to modernizing Finland's
air forces. There are over 100 military land and seaplanes of sev-
cral classes and types. Ifforts are being made to manufacture more
of this equipment in Finland. Recent imports have included Curtiss-
Wright engines from the United States, some Dritish planes and
motors, and planes from Czechoslovakia.

The Air Defense League and the Finnish Aviation Club, with
branches in most centers, are huilding up public interest in all forms
of aeronautics. The Air Defense League arranged two courses of
flying instruction during 1933, graduating thirteen pilots. The Gov-
ernment granted 56,000 marks for the purpose.

The subsidy voted for the Finnish Air Transportation Company
in 1933 was $40,920. That company continued its daily service to
Tallinn, Estonia and its Helsingfors-Abo-Stockholm service, the lat-
ter in cooperation with the Swedish Air Transportation Company.
The company cooperated in the night mail service from Helsingfors
to western IZuropean points by way of Stockholm and Copenhagen
from May 1 to September 30. Northern mail was delivered at
London and Paris early on the first morning after posting. Ameri-
can engines were introduced on one of the routes.

The company completed 10 years of operations on November
1, 1933. In that time its planes have flown 1,162,018 miles and car-
ried 42,000 passengers, 283,644 pounds of mail and 744,802 pounds
of express and baggage. In the first 10 months of 1933 the Finnish
planes flew 128,008 miles and carried 3,750 passengers, 27,558
pounds of mail and 59,321 pounds of express.

France

A general “stock-taking” in French aeronautics during 1933 in-
cluded controversies about the Air Ministry, air transport and in-
ternational rivalries. The commercial air transportation companies
were amalgamated into one, the Air France Company. The Air
Ministry, organized in 1928, was not given a full legal status and
it has not had uniform support. It was abolished in 1932 and its
functions consolidated with those of the Ministries of War and
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Navy in a Ministry of Defense. By a broad reorganization of the
Air Ministry, effected by a series of decrees in 1933, there was a
move toward the consolidation of public aeronautic functions. Tech-
nical services and the National Meteorological Office, formerly in-
dependent, were brought into the Ministry which is divided into
five directorates: general technical: civil aviation; military air ma-
terial; militarv personnel: and fifth, budget, civilian personnel and
accounts. At the same time the Central Committee for Flight
Tests was created as an independent body. The technical director-
ate or burcau will deal with research work ; it will control the weather
bureau which must cooperate with others, including the civil avia-
tion bureau. The air material bureau will handle the production of
equipment in series. A policy of the Ministry is to reduce the num-
ber of prototvpe planes to be developed by the technical bureau.

A law regulating the status of commercial air transportation be-
came effective on June 15, 1933. It provides strict and full con-
trol of subsidized companies. Scheduled air services may be oper-
ated by the Government or by subsidized or non-subsidized com-
panies. Air mail contracts may be made between the Ministry of
posts. telegraphs and telephones and subsidized or non-subsidized
companies. Cash subsidies may not exceed 200,000,000 francs
(87.840,000) a year and contracts providing for subsidies may not
be made for longer than 15-year periods. They are subject to
change at five-year intervals and to renewal for not more than
15 years, and they will be awarded on a competitive basis. Shares
of operating companies must be registered and may not be trans-
ferred without permission of the Air Ministry. The by-laws of
such companies must have Air Ministry approval and the Govern-
ment must be in possession of at least 25 per cent of the capital
stock and have representation among the directors.

The operating companies finally concluded an arrangement for
their amalgamation into one. the Air France. An agreement be-
tween the air minister and the companies made on May 30, 1933,
provided that the new company would be formed and all the old
ones liquidated on or before September 1, 1933. The Government
would subsidize the new company for a period of 15 years from
June 1, 1933. The changes would be made in compliance with the
new law governing commercial air transportation. Details of the
services to be operated (practically no changes from those already in
operation being made) were included and it was stipulated that the
total subsidy for the period June-December 1933 should not ex-
ceed 94,500,000 francs, that it should not exceed 150,000,000 francs
for the year 1934 and that the maximum shall be reduced by
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Round trip a day (except Sunday) Paris-Vienna
Round trip a day (except Sunday) March to
to September incl.: three round trips a
week Oct.-Feh. Vienna-Bucharest;
755.450 miles a year. 88.32
Prague-\Warsaw. 329 miles.
Three round trips a week:
98,700 miles a vear. 66.24
Bucharest-Istanbul. 321 miles
Three round trips a week from May to
August. inclusive: 32,100 miles a year. 066.24
Belgrade-Sofia. 203 miles.
Three round trips a week from April to
September, inclusive ; 30,730 miles a year.  94.63

G(a)Sofia-Saloniki. 135 miles

H

M

Three round trips a week from May to
August, inclusive: 15,500 miles a year.  94.63
Paris-Basel. 236 miles.
Three round trips a week from May to
October, inclusive; 38,400 miles a year. 66.24
Paris-Brussels-Antwerp-Rotterdam-
Amsterdam. 286 miles
Round trip a day: 208.780 miles a year. 63.08
Paris-Cologne-Berlin, 532 miles.
Three round trips a week: 165.600 miles
a year, 63.08
Paris-Sarbruck-Frankfort-Leipzig-
Berlin. 628 miles.
Three round trips a week from May to
September, inclusive ; 78,500 miles a year. 63.08
Brussels-Essen-Hamburg-Copenhagen-Malmo.
506 miles.
Three round trips a week from May to
September, inclusive ; 63,250 miles a year. 63.08
Marseille-Bastia-Naples-Corfu-Athens-
Castelrosso-Beirout- (automobile service
to Damascus—60 miles) Damascus-Bagdad-
Basra-Bushire-Lingeh- Jask-Gwadar
Karachi-Jodhpur-Allahabad-Calcutta-
Akyab-Rangoon-Bangkok-Saigon.
7,636 miles.
Round trip a week: 794,144 miles a year. 176.63
Paris-London. 233 miles,

638,960

15.680

27,440

141,120

113,680

54,880

43.120

1,528,800
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for civil aviation) to 130.000.000 francs for 1934. It has been re-
ported that of this saving 10.000,000 francs will be devoted, in
1934. to the development of a new line from France through French
colonies in Africa to Madagascar. This will remain a Governmental
undertaking.

In military and naval air forces there have been important de-
velopments. The creation of an independent air army was reported
in April. Early in 1933 there were 112 army, 18 navy and 34
colonial squadrons, as compared to a total of 144 two years ago.
In 1933 the number of active planes was 1,850 compared with 1,500
In 1931 : the total number of military aircraft was about 4.500 which
was 183 smaller than the number reported in 1931. Military air
personnel is given at some 33.000 of which more than 10 per cent
are pilots. The Air Ministry is now modernizing air units and
equipment. In addition to large orders announced in recent months
others are under consideration for the purpose of keeping the
plants steadily in production.

France has 27 active aircraft and 11 active aircraft engine manu-
facturers. The latest estimate of normal maximum capacity is
3.000 planes and 6.000 engines a year. Most of the production is
after French designs and it is largely military in character. Public
funds aid in the development of new designs. and numerous im-
provements in bhoth commercial and military aircraft were made
in 1933. An order, late in 1933, calls for an air mail plane with a
690 horsepower engine and a high speed of 248 miles an hour, and
a minimum cruising radius of 621 miles with a useful load of 1,100
pounds. Every effort is made to produce aircraft which can be
purchased and operated by private flyers. There has been some
change in regulations designed to increase this market without re-
laxing the safety requirements.

France imports very little aeronautic equipment. Exports have
decreased from $8,348.000 in value in 1930 to $6,520.000 in 193I,
about $3,000.000 in 1932 and to a smaller amount in 1933. The
Air Minister and other high officials went on a tour of several Eu-
ropean countries in a number of the newer commercial planes in
the summer, partly in the interest of export business. Efforts toward
consolidating manufacturers have been continued with some effect.

Some years ago a plan for the administration of airports by
local chambers of commerce was presented but the change was
made in only two instances, at Lyyons and Bordeaux, the Air Min-
istry being in charge of the others. Recent legislation encourages
the creation of private airports.

France has 19 first class airports and 131 other airports and
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landing fields. Lighted airways number six and measure 1.680
miles. They extend {rom Paris to the English Channel; Paris to
the Belgian frontier on the route to Drussels; Paris-Strasbourg on
the route to Prague; Paris-Marseille ; Paris-Bordeaux ; and Bordeaux-
Marseille. The lights are unevenly spaced at considerable distances
with powerful lights placed where they can be mounted on high
points. The lights are turned on only when required.

The number of civil aircraft registered in IFrance has reached
some 1,600 but the current register, started in 1928, is a “running”
one and some aircraft have been withdrawn from use, leaving a
smaller actual number. About 730 planes were reported pri-
vately owned in October, 1933, and 220 planes were in scheduled
air services at one time during the year. The many flying clubs
and schools remain active and the number of civilian pilots is growing
steadily. The number of pilots’ licenses issued during the last four
years is I,475 and the number of students, not including members
of clubs, was 157 on June 30, 1933.

By a decree dated in Septemiber there are two kinds of private
pilot licenses. A license of the first category does not allow the
holder to carry passengers. To qualify for a license of the second
category, which permits passengers, one must have a record of
1,864 miles of flying with at least eight landings on as many dif-
ferent airports, no two of which are less than 12 miles apart. One-
third of this flying may be replaced hy 20 hours of solo flight. Two
flights of at least 310 miles with only one stop must be made, and
on separate days.

Germany

During 1933 there was considerable reorganization and concen-
tration of control of aviation in the German Government, An Air
Ministry was formed. The manufacturing industry prospered.
Commercial air transportation made progress. Private, club and
other activities increased.

Aeronautics, once a branch of the Ministry of Communications,
is now under the Air Ministry headed by Captain Hermann Goering
with Erhard Milch as Undersecretary of State for Aviation. The
Ministry is divided into five groups: air transport and air law,
technical, administrative, air sport and training and air protection.
In addition there is an independent establishment styled Office for
Flight Security, responsible to the Air Minister. It does the testing
work formerly done by the German Experimental Institute for Avia-
tion.
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formerly under control of the several States have been brought
under the Air Ministry by a recent decree.

The several aeronautic associations and clubs are more central-
ized. notably by the formation of the German Air Sport Associa-
tion in March at the instance of the Air Ministry. The new asso-
ciation includes the National Socialistic Flying Corps, the Rhoen-
Rossitten organization (gliding and soaring) and the German Avia-
tion League; and an affiliate is the Aero Club of Germany. The
new order follows others during the last few years and brings many
thousands of members into close association.

The total National Government appropriations for civil aero-
nautics have averaged more than $10,000,000 for the last several
years; indications are the amount is larger by about 75 per cent.
Half of the appropriations have been devoted to direct cash sub-
sidies in recent years. The amount for subsidies is larger by about
one-fifth for 1933-34.

There are three principal air transportation companies: the
Deutsche Luft Hansa, which accounts for most of the services and
most of the traffic; the German Air Transportation Company and
the German-Russian Air Transportation Company. The latter is
owned by the Deutsche Luft Hansa and Russian interests.

It operates the Berlin-Koenigsherg-Moscow and Leningrad serv-
ices.  Departure from Berlin is at 6:30 A. M. instead of 2 A. M.
as hefore. The German Air Transportation Company has its ten
services using 19 planes. There were few changes in the Deutsche
Luft Hansa services. The summer schedules for 1933 included 53
lines, 15 of which extended beyond the borders and were operated
largely in cooperation with other companies. In addition to these
mixed (passenger, mail and express) schedules the company oper-
ated seven special mail and express services. The company served
52 German and 31 foreign cities. Of special importance is the
Berlin-Rotterdam-Amsterdam express service in which the large
Junkers Ju-z2 planes are uscd, and by which the second Berlin-
London connection is made daily. The elapsed time between the
two cities is five hours and 20 minutes. The total length of all
German air services was about 23,000 miles in 1933.

There were two outstanding developments in German air trans-
port. For the first time the principal international and longer local
services are being operated throughout the winter. Flying time
was reduced on practically all services during the summer of 1933
and it will soon be reduced considerably further by the introduc-
tion of new, larger and faster planes and by the more powerful
engines in certain existing planes to increase speed 20 per cent.
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Traffic figures from May 1 to August 31, 1933, as compared with
the same season in 1932 show healthy growth. The mileage flown
in mixed services increased 6.2 per cent to 2,849.990 miles; the
number of passengers increased from 4350353 to 56,583, 25.6 per
cent. caused partly by fare reductions. Measured by passenger-
miles the traffic increased 34.1 per cent to 10,153.017. Baggage
increased from 9o.7 to 94.3 metric tons, and freight traffic increased
12.4 per cent to 459.7 metric tons. The letter air mail volume in-
creased but that of newspapers decreased. The November traffic
was 190 per cent greater than that of November 1932, because serv-
ices were continued instead of being suspended as heretofore. The
seven mail and freight services operated in part or wholly at night
during the summer of 1933 were discontinued for the winter. These
services are: Berlin-Hannover-Cologne-London; Cologne-Brussels-
Paris: Cologne-Frankfurt/)Main: Cologne-Hannover-Malmo-Copen-
hagen: Munich-Huernberg/Fuerth: Berlin-Vienna-Budapest-Bel-
grade-Sofia-Saloniki-Athens and Frankfurt/Main-Stuttgart.

The Deutsche Luft Hansa owned and operated 152 planes during
1933. .

It placed equipment orders worth two and one-half million dol-
lars during the summer of 1933. with supplemental orders later. An
order for 12 tri-engined Junkers Ju 52/3m planes was reported to
have been filled and a similar order was to be filled in 1934. This
plane is expected to cruise at 153 miles an hour (or at 165 with an
American engine) and have a high speed of 177 miles an hour.
This type of equipment will assist the company to operate its
planes an average of 136 miles an hour in 1934 as compared with
99.5 miles an hour in June, 1933.

Germany’s air transport efforts in Asia, in conncction with At-
lantic steamers and across the south Atlantic were continued during
the year. IExperimental flights via Spain, the Azores, Bathurst.
West Africa and the S. S. Westphalen in mid-Atlantic were carried
out late in the year with a view to a fortnightly transatlantic service
to work in conjunction with the airship service between Germany and
Brazil.

There is increased interest and activity in sport and training
operations.  Gliders with low-powered, light engines sufficiently
strong to take off and light enough not to hinder gliding maneuvers
are popular. A number of improvements to airports and a few
new airports have been added partly because of this activity.

Practically all kinds of aeronautical equipment are manufactured
in Germany. At the beginning of 1933 there were two airship,
fifteen airplane, six sailplane and glider, seven airplane engine,
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three parachute. and many other manufacturers of parts, instru-
ments and supplies. The reorganization of the Junkers company
and the settlement of its accounts with creditors was completed so
that the organization is again on a going basis. The Henschel
Flugzeugwerke Akt. Ges., manufacturer of aircraft was formed
at Berlin with a capital of 500,000 marks (about $124.000) in March.
There is an effort to develop Diesel engines of which four types
have been produced. A further step toward the production of an
inexpensive light plane was made with the introduction of a single-
place plane to sell at about $925. It has a 20 horsepower geared
engine operated at 3,500 revolutions per minute. Curtiss-Wright,
Pratt & Whitney, Waco and other American aircraft products are
used in Germany.

Great Britain

The general progress in British aviation during 1933 was great in
the growth of scheduled air traffic and the extension of air services.
Noteworthy advance was made in military activities and the im-
provement of flying equipment.

The development of the British air forces as planned will result
in increasing the number of squadrons. The plan-contemplates ad-
ditional squadrons at home and in other parts of the empire. The
Royal Air Force has more than 2,000 planes. About ten per cent
of the 30,000 air force personnel are pilots.

The program for modernizing the equipment in use was prac-
tically completed in 1933. In its study of American aircraft, the
Air Ministry bought a Vought Corsair with Pratt and Whitney
Wasp engines. Faster planes were introduced and training was
continued with a view to being able to defend important centers,
including London which is said to be the most vulnerable city on
earth, Long range seaplanes and light and heavy bombers receive
much attention. England probably has the fastest fighting planes
of all air powers; and her objective is for a 300 mile an hour
fighter with full military equipment. Further control of civil avia-
tion was under official consideration during the year. A’ distinction
between private aircraft and those used for aerial service may be
made in a change of the regulations. Authorities believe that a
private plane, known to be well maintained, should not necessarily
be subject to annual major overhauls to maintain the certificate of
airworthiness. Irregular and surprise inspections are planned to
inspire the proper maintenance of private machines. Commercial
aircraft inspections each quarter have been recommended.
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gency landing places for seaplanes. There are no lighted airways
and the limited lighting facilities at the airports are only for emer-
gency use. The single airplane factory. at Phaleron, is employed in
repair work for military planes of which there are about 180 mostly
of British and French manufacture.

Guatemala

The Government possesses seven planes, four of which are old
Irench types. Guatemala City has a good unlighted airport with
a natural-surfaced runway 4.000 feet in length. During 1933 an
airport was built at Puerto Barrios. There are 26 other airports
and landing fields. The National Aviation Company using one
single and four multi-engined planes, expanded operations so that
its services now are: Guatemala-Quezaltenango-Guatemala, daily;
Guatemala-Mazatenango-Retalhuleu-Coatepeque-Guatemala,  daily ;
Guatemala-Rabinal-Coban-Salama-Guatemala, three times a week;
Guatemala-Flores. weekly and Guatemala-Puerto Barrios, weekly.
A contract was signed between the National Government and the
Empresa Servicios de Guatemala, Inc. and it was expected this line
would be started late in the year. Guatemala City is served by the
Pan American Airways System between Brownsville and Panama.
Puerto Barrios is on that company's route between \iami and
Panama, the junction point being at San Salvador. The company
in 1933 introduced a local service between Guatemala City and Tela,
Honduras, via Flores and Puerto Barrios.

Haiti

Port au Prince, Haiti, is served by the Pan American Airways
System with schedules three times a week each way. There are
no local aeronautic activities of importance. The airport at Port
au Prince which measures 1,200 by 2,100 feet has been improved
particularly in the matter of surfacing. Other airports, suitable
for small planes, are at Cape Haitien, Gonaives and Port de Paix
and, on the island of La Gonaive, Jeremie and Hinche.

Honduras

The ratification of the Pan American Convention on Commercial
Aviation was approved by the National Congress in January, 1933.
Considerable work was done toward the improvement of airports.
There are first-class airports at San Lorenzo and Tela; 51 others
are in regular use and 12 more are under construction. Three
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military planes have been purchased for the station at Tegu.cigalpa.
One plane is used by a husiness organization. One plane is oper-
ated exclusively for taxi service, based at San Pedro Sula; the
local commercial operators also offer taxi services.

Fourteen planes, including four tri-engined, are operated in
local services employing 12 pilots. The Government has an air
mail contract with the Transportes Aeros Centro Americanos which
maintains a twice-a-week service between San Salvador and Guate-
mala and another between San Salvador and Managua, Nicaragua.
Ordinary mail is carried within Honduras and between that country
and El Salvador and Nicaragua without a surcharge. The *Taca”,
The Empresa Dean and Morgan Airlines run daily services between
Tegucigalpa and San Pedro Sula, Tela and La Ceiba on the north
coast. There are regular twice-a-week services to most of the air-
ports in the western part of Honduras, to most of the airports
in eastern towns and three-times-a-weeck between Tegucigalpa and
San Lorenzo. San Lorenzo is a stopping point of the Pan Ameri-
can Airways System between San Salvador, El Salvador and
Managua, Nicaragua. That company in 1933 started a weckly
service from Tela to Guatemala City.

Hungary

The principal aeronautic activity is that of the Hungarian Air
Transportation Company which uses 13 planes, ten pilots, five pilot
mechanics and five radio operators. Its routes are between Budapest
and Vienna, Budapest and Belgrade, Dudapest and Pecs and Kapos-
var and Budapest to Venice via Klagenfurt. The planes flew 378,279
miles in 1932 and carried 6,439 passengers, 86,528 pounds of letter
mail, 86,795 pounds of newspapers, 16,729 pounds of parcel post
and 224,503 pounds of baggage and goods. The 1933 traffic is re-
ported to be larger. The company's subsidy is said to be equivalent
to $44,500 a year. Hungary is also served by Dutch, French and
German companies.

Taxi services are offered by the Hungarian Air Transportation
Company. There are 15 privately owned airplanes, 11 by the Sport
Flying Association of the Joseph Technical College at Budapest
vs{here some 70 new pilots are trained annually. The only customs
airport is that at Budapest known as Matyasfold. There are eight
Ian_ding fields. The Active Hungarian Aerial Association is inter-
esting -the people in aeronautics. The country is not permitted to
maintain military air forces.



WORLD AVIATION

[
—
w

Iraq

DBagdad’s new airport was opened by the late King Feisal on
April 5, 1933.

The Government has shown much interest in aeronautics. Eight
new British planes in 1933 brought the military air strength to 22
planes. A local company was organized to operate taxi and eventu-
ally regular services in Iraq and to nearby countries. The Deutsche
Luft Hansa was granted permission to operate scheduled services
but the company failed to obtain favorable action in Persia and no
definite plans have been announced. Bagdad is served by the planes
of the Royal Dutch Air Lines, Air France and Imperial Airways,
all of which have weckly services connecting the city and points
ILast with LEurope.

India

The outstanding aviation event in India during 1933 was the
successful flight over Mount Everest, the highest known point on
earth, nearly seven miles above sea level. The principal civil air
activities are those of the ten flying clubs under the guiding influ-
ence of the Aero Club of India and Burma., Ltd. The moving
force toward the development of aeronautics flows from these clubs
with some 2,000 members, about 40 planes and valuable landing
ground facilities. Public funds are devoted to these clubs and the
improvement of ground facilities. There are about 400 civil pilots
and 100 civil planes, one-third of them privately-owned.

The weekly Karachi-Ahmedabad-Bombay-Bellary-Madras  air
mail service, operated by Tata Sons, is to be extended to Colombo,
Ceylon, in 1934. The Karachi-Delhi weekly service, first operated
by the Indian State Airways in cooperation with Imperial Airways
and later by the Delhi Flying Club. was suspended when a new
service was extended from Karachi across India. The Indian Na-
tional Airways started a daily service from Calcutta to Dacca and
a twice-a-week service from Calcutta to Rangoon. This company
is affiliated with the Indian Transcontinental Airways, Ltd. which
was formed to operate the section of imperial air services between
Karachi and Singapore. The capital was subscribed 51 per cent
by Imperial Airways, 25 per cent by the Indian National Airways
(which is to develop feeder services in India), and 24 per cent by
the Government of India. A majority of the board of directors will
be Indians and part of the operating personnel will be Indians, some

of whom are in training. The Indian Government will not grant
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and is controlled by the Aecronautics Bureau, Department of Com-
munications. Ground facilitics are largely military. The military
and naval air forces have gained rapidly in numerical strength in
recent years. The Japancese are trying to build all their own equip-
ment.

There are about 4oo civilian airplane pilots and about 17,000
officers and men were in the naval and military air forces in 1933.
In 1933, Japan had in her military and naval service about 1,500
combat planes, 730 on active status. the others in reserve.

Airway beacons are installed on the Tokyo-Ifukuoka route, 311
miles. Ten aviation radio stations and five aviation meteorological
stations are listed.

There are nine commercial manufacturers of airplanes, engines,
parts and accessories. Two other companies build airships and bal-
loons. Normal annual capacity is estimated at 1,700 planes, with
maximum capacity twice that number. Most of the planes and en-
gines are of foreign design, a few are of local design. Some are
altered foreign types. On January I, 1934, the Japanese aircraft
factories were operating with two labor shifts, the production be-
ing largely military equipment.

The Japan Air Transport Company carries passengers, mail and
express between Tokyo and Dairen via Osaka, Fukuoka, Urusan
and Heijo, 1,289 miles. Between Tokyo and Osaka, 264 miles,
flights are made twice a day, and the rest of the route is covered
once daily. The company started a nightly Tokyo-Osaka mail
and express service in November, 1933. There is also a three-
times-a-week Tokyo-Shimazu schedule via Shimoda, 161 miles. The
Japan Air Transport Research Studio maintains a daily Osaka-
Matsuyama schedule, 180 miles. The Asahi Periodical Navigation
Company maintains a three-times-a-weck service between Tokyo and
Niigata, 263 miles. During the fiscal year ending March, 1933,
planes in scheduled air transport flew 1,219,591 miles and carried
11,415 passengers, 215,707 pounds of mail and 143,006 pounds of
express. The Japanese are using a large number of Wright Whirl-
wind engines in their transport planes. Their latest high speed
transport is also an American product, a General Aviation low wing
monoplane with the latest Series F Wright 700 horsepower Cyclone
engine. They also have a number of Pratt and Whitney Wasp-
powered Vought Corsairs, several Waco planes and Kellett auto-
giros.

The Ministry of Communications is reported to have a ten-year
plan for extending air transport. Cash subsidies to air transporta-
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Lithuania

Practically all acronautics is military and some new equipment has
been added in the last several months. There are about 73 military
planes. The only commercial flying is done by the German-Russian
Air Transportation Company which serves Kaunas. \When the
company’s concession was extended another year from May 1, 1933.
the Government agreed to crect a mceteorological station at the
Kaunas airport.

The Lithuanian Aecro Club has 14,000 members and is doing
a great deal to promote aeronautics. The club, which owns a few
training planes, plans to purchase a new two-passenger plane abroad.
The club flying school turned out its third class in 1933; of the six
new pilots two were women.

Mexico

The Mexican Government in 1933 bought modern military equip-
ment.  Training planes were added to the military air forces. The
organization of the second air regiment was completed. It was
cquipped with 31 planes huilt from American plans in the military
factory at Mexico City and powered with engines from the United
States. Aid to transport operators is granted by the remission of
taxes on fuel for aircraft used in commercial service. TPayments
are made for the carriage of mail and increasing attention is given
to ground facilities. There are about 150 civil aircraft, nearly one-
third of which are in scheduled services.

There are 212 registered airports and landing fields. The most
important is the large, lighted airport at Mexico City. A system
has been worked out for marking each airport. On some promin-
ent building in each city and town having an airport in its vicinity
there will be large markers including letters and figures indicating
the class, ownership, the State in which located, the size, altitude,
services available and direction from the marker of the airport or
landing field. Thus a flyer can determine from a brief marker the
details he may need without difficulty. Improvements in airports
are rapid and new landing facilities are being added.

The lines of the Mexican Aviation Company (associated with
the Pan American Airways System) operate from Brownsville to
Mexico City via Tampico, from Tampico to Vera Cruz and Merida,
and from Mexico City to Vera Cruz and to Guatemala City and
San Salvador. Another associated company, the Compafiia Aero-
vias Centrales operates from Ciudad Juarez (El Paso) to Mexico
City via Chihuahua, Parral, Torreon, Durango and Leon, and from
Nogales to Mexico City via Hermosillo, C. Obregon, Navajoa, Los
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Mochis, Culiacan, Mazatlan, Durango and Leon. Three new Ameri-
can nine-passenger planes with a high cruising speed were acquired
late in 1933. Rutas Aereas Occidentales Guadclajara. another com-
pany, operates a three-times-a-week service between Guadelajara and
Puerto Vallarta via Ayutla and Masciate. 155 miles. Other short
line services are maintained in regions not well served by surface
transportation. About 4.600 miles of new routes in Mexico will
be opened as conditions warrant.

Foreign flyers have been invited to visit Mexico and the formal-
ities have been so simplified that one may go to a Mexican consulate
and arrange a trip without difficulty. The customs airports in Mexico
are: Matamoros, Tamaulipas; Nuevo Laredo, Tamaulipas: Piedras
Negras, Clahuila: Ciudad Juarcz, Chihuahua; Nogales, Sonora;
Mexicali, Baja California: Tijuana. Baja California; San Miguel de
Cozumel. Campeche: Progreso, Yucatan and Mariscal on the
Guatemalan border.

Netherland India

The Royal Dutch .\irlines continues to link the colony with
Amsterdam by its nine-day weekly service, and the traffic has gradu-
ally increased. The local routes operated by the Royal Dutch In-
dian Airlines have been curtailed to some extent because of light
traffic. The Batavia-Bandoeng service makes two flights each way
a day. The Batavia-Soerabaja line is daily. Weekly flights are
made between Batavia and Alor Star, via Medan. The length of
all routes is 1,800 miles.

The contract between the company and the Colonial Government
was renewed for a period of three years with the annual subsidy
reduced to 700.000 florins. $419,160. The proposed extensions of
the Royal Dutch Airlines and the British Tmperial Airways by way
of Netherland India to Australia have excited much local interest.

The Colonial air forces have a number of Curtiss-Hawk pursuit
planes, with Curtiss Conqueror 650 horsepower engines.

Netherlands

Holland proves that a nation small in area can be great in the
air. Most of the non-military activities are carried on by one com-
pany, the Royal Dutch Air Navigation Company for Netherlands
and Colonies, in brief the K. L. M., a leader among LFuropean air
lines. It operates the longest air service in the world. That is be-
tween the Netherlands and Netherland India, some 9,000 miles.



222 AIRCRAFT YIEAR BOOK

This long intercontinental service is said to need but little subsidy
and it is reported that most of the mail guaranteed and paid for by
the post office is actually carried, so popular has the service become
among the many thousands of correspondents in the mother coun-
try and her colonies. Recent discussion has involved the carriage of
mails alone over the long route by faster planes in three and one-half
days. Another project contemplates Zeppelin service over the same
route.

On January 1, 1934. the K. L. M. had in service 34 transports,
many powered with American engines. Wright Cyclones and Pratt
and Whitney Hornets powered several of the FFokker VIII twin-
motored transports, Pratt and Whitney Wasps powered cight IFok-
ker XIT tri-engined ships, and six XVIIT tri-engined planes carried
Wright Whirlwinds. as will the new super-speed transport plane of
Pander and Zonen built for fast mail service between Holland and
the Dutch East Indies. One type of transport brought out late
in 1933 is the I¥ XXII with four American engines in the wings.
to seat 21 passengers in IZuropean service or ten in reclining chairs
on the ILast Indian route. K. L. M. employs 34 pilots, 20 radio
operators and 527 other personnel.

IFour manufacturers build airplanes.  They turned out about
55 in 1933. Imports of instruments and parts from the United
States are increasing.

The K.L.M. in 1933 started two new lines. one from Amsterdam
to Berlin via Hannover and the other from Amsterdam to Groningen.
The company’s traffic for the first eight months of 1933 showed
large increases over that of 1932. The planes during the eight
months flew 71,615,000 miles, including the service to East India,
and carried 28.880 passengers (538 in East Indian service), 230,850
pounds of mail (20.850 in Indian service), and 2,012,800 pounds
of express (62,800 in Indian service).

New Zealand

New Zealand's ten flying clubs, all receiving aid from the Gov-
ernment, flew their planes privately 253,160 miles during the twelve
months ending October 1933. About 142,000 miles were flown in
aerial service operations. There are 30 licensed airports for use
by club and private planes. During the last year 113 private pilots’
licenses were issued, making a present total of 274. There are 68
civil aircraft of which six are used by the four commercial oper-
ators. Sixteen are privately owned. All aviation is controlled by
the Defense Department which has 12 military planes.
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New Zealand will grant £5.000, $24,333. a vear subsidy for the
London-Australia air line to be in operation in 1934. Although
mail must be carried between New Zealand and Australia by water
the saving in time between New Zealand and Europe warrants the
subsidy. A project for a New Zealand line, sponsored by Sir
Charles Kingsford-Smith., contemplates a {our-times-a-week serv-
ice between Auckland and Dunedin. via New Plymouth, Welling-
ton. and Christchurch, goo miles. in an elapsed time of eight hours.
Another schedule twice a week would be from Auckland to Nelson
on the east coast, via Hamilton. Rotorua. Gisborne, Napier and
Wellington. Iour planes would be used.

Norway

Norway's military and naval air forces carry on practically all
aeronautic activities with 4o naval, 735 military aircraft and about
40 training and other planes. The Norwegian Air Transportation
Company, with the Deutsche Luft Hansa and with the support of
the National Government and the City of Oslo, has maintained sum-
mer services from Oslo to Copenhagen and German centers for
several years. DPlans have been made by a large shipping company
to take over the air transportation. put in more capital and increase
operations.

A large airport for land and seaplanes at Oslo to cost $800,000
has been projected. The city in 1934 plans to provide some of the
required funds for immediate work. Funds for that and two other
airports were to be appropriated by the National Government.

Nicaragua

The Central American Air Transportation Company, known
locally as Transportes Aereos Centroamericanos or, shortly, “Taca,”
obtained authority to operate scheduled services and special flights be-
tween any airport in Nicaragua and between points in Nicaragua
and other Central American countries. There is a regular service
between points in Nicaragua and Honduras, Salvador and Guatemala.
In July, 1933, authority was granted by contract to the air lines of
Nicaragua to operate scheduled services between Managua and other
cities having airports, particularly those on the Atlantic Coast and
in the northern departments. A tri-engined plane has been used
extensively between Managua and Bluefields. The Lineas Aereas
Nacionales Empresa Venditti (“Lanev’) operates between Managua,
Corinto, Bluefields, Jinotega, Esteli, Ocotal and other points. Man-
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agua is cfficiently served by the PPan American Airways System.

There is a scarcity of surface facilities in Nicaragua and the
Government favors any responsible project for air transport. Oper-
ators are favored with a number of landing fields developed by
the United States Marine Corps although there is difficulty in keep-
ing them free from plant life.

Panama

Panama is an important “‘cross-roads’” for aircraft as well as
ocean vessels. The schedules on three routes to the United States,
across the northern part of South Amierica, and down the west coast
of South America on the Pan American Airways System and the
Pan American-Grace Airways, and the Uraba, Medellin and Cen-
tral Airways service between Cristobal and Medellin, Colombia,
are maintained regularly and traffic is growing rapidly. A local
service, the length of the Panama Canal, is provided, by the Isthmian
Airways, Inc., with three flights each way a day, using cight-pas-
senger seaplanes. The Aerovias Nacionales was organized in 1933
and a twice-a-week schedule started between Panama City and
David for passengers, mail and express. There are 12 civil planes
in Panama, including a light training plane owned by the Panama
Aero Club. A number of the club’s members are pilots.

The Isthmian Airways uses the harbors at Balboa and the Folks
River at Cristobal. Paitilla Point, in the suburbs of Panama City, is
used by Pan American Airways planes. Military facilities are used
by civil planes at several points. The hilly terrain and rapid growth
of tropical vegctation provide problems in maintaining adequate
landing fields.

Paraguay

In 1933 the Government of Paraguay recognized the great need
for an air line connecting Asuncion, the capital, with Buenos Aires.
Military planes have been purchased, and the air force is undergoing

active training.
Persia

The several local lines between important centers in Persia which
were maintained by the German Junkers Company for five years
were suspended on March 25, 1932. Negotiations failed to restore
the services at the end of 1933. The British Imperial Airways
changed its Indian route to the southern side of the Persian Gulf
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but the Trench and Dutch lines to the Far East continue flying
over Persian territory, making stops at Bushire, Lingeh and Jask.
Ten British training planes and 30 fighting planes were pur-
chased in Great Britain for the Persian air forces. Forty Ameri-
can engines and metal propellers were bought for military planes.

Peru

During 1933 the Peruvian Government bought a number of
Curtiss-Wright military airplanes powered with the \Wright Cyclone
engine. Commercial planes were taken over for military duty and
the service of the Faucett Aviation Company was disrupted. It
resumed on July 1, 1933. The company’s planes carried 81 tons
of cargo for the Government during a short period. The Naval
Air Line was of great importance to the military forces because
it provided the only means of transportation except pack trains over
a considerable section of the country. The Faucett Aviation Com-
pany was authorized by law to continue its scheduled services for
ten years from June 4. 1933. The Pan American-Grace Airways
was awarded a concession to operate its schedules for ten years, be-
ginning March 28, 1933.

Philippine Islands

Aviation received impetus in 1933 by the Government's tenta-
tive plan for development of an air section in the Constabulary,
more airports and other ground facilities, additional air lines, and
a survey flight of Pan American Airways’ representatives projecting
a twice-a-week schedule between Manila and Shanghai.

The public program. as planned. provides 1,262,568 pesetas,
$631,284, during the next three years for the development of the
Constabulary unit, 12 intermediate Janding fields on established air
routes, improvement of the Manila airport and six new provincial
airports.

The Philippine Aerial Taxi Company, using six American planes,
operates regularly between Manila and Baguio and Manila and
Rosario, 239 miles. The lloilo-Negros Air Express Company oper-
ates twice a day between Iloilo and Bacolod and between Iloilo and
La Carlota, three times a week between Iloilo and Manila, twice a
week between Manila and DBacolod. via Iloilo, and weekly between
Manila and Cebu, via Iloilo, between Iloilo and Zamboango, via
Cebu, and between Iloilo and Fabrica, a total of about 775 miles.
Manila has an aerial taxi service. During the first seven months
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of 1933 the Philippine lines flew 180,687 miles and carried 10,948
passengers.

There are nine licensed pilots and 29 licensed airplane and en-
gine mechanics and welders. The operating companies have their
own flying schools. Ground school instruction is offered by the
PPhilippine School of Aviation and the Philippine Military Academy
at Manila. There is no manufacturing. A dozen planes are regis-
tered, two privately owned.

The two airports owned by the Government at Daguio and Cebhu,
nine privately owned airports, and ten military and naval felds
which are open to civil planes, encourage all forms of flying.

Poland

Geographical and political factors add to the importance of
Poland in aviation. Detween Germany on the west, Russia on the
east. the Daltic countries to the north and scveral ecastern [furopean
countries to the south, and with level terrain, Poland is a natural
and strategically important flying center. A military air force, said
to be made up of 9,200 officers and men with 1,300 pilots and 1,000
modern planes, makes the nation a power to be considered in any
future war.

Interest centers in military aviation and all acronautical activ-
itics are centered in the air force. There are one Government and
three commercial manufacturers of aircraft and three aircraft en-
gine plants. Many planes are built to foreign design under license
but prize-winning planes of Polish design have been produced. The
1932 Furopean Air Challenge competition for light planes was won
by a Polish plane built at the shops of the Warsaw Polytechnic
School of Engineering. Ninety engines of the DBritish Bristol
Jupiter type were to be built during the year by the Skoda Works
at Warsaw. Two hundred engines of an American type were pro-
duced by that plant recently and negotiations started for building
another American type of engine there. Instruments and other
accessories are imported, but the national policy favors domestic
production. Poland sold planes to Rumania in 1933.

The Glider Construction Works at Warsaw and the Aero-Asso-
ciation of students of the Lwow Polytechnic Institute build gliders
of which there were 77 in Poland in 1933. There were more than
300 glider pilots.

There are more than 200 licensed civil pilots in Poland. Of
the 129 civil planes, early in the year, 50 belonged to the flying
clubs. The academic clubs at Krakow, Lwow, Poznan, Warsaw












230 AIRCRAFT YEAR BOOK

The Government has provided about 70 airports most of which
are open to civil planes.

The Spanish Aeronautical Federation is comiposed of regional
federations which are made up of the widely scattered flying, glider
and other clubs. There are six glider clubs at Madrid alone. The
FFederation receives and distributes to the member associations a
subsidy from the National Government.

Construction of aeronautical equipment in Spain, using foreign
designs where necessary, with Spanish capital and labor, is a fixed
policy. The army shops at Madrid and the naval aircraft plant at
Barcelona repair all types of flying equipment and build some planes.
In addition there are three commercial airplane and two engine manu-
facturers. These are relatively large comipanies and their several
plants are scattered widely. Private purchasers of small Spanish-
made planes and gliders receive cash subsidy payments from the
Government.

Straits Settlements and Malaya

Acronautic activities in this section are confined mostly to two
flying clubs, the Royal Air Force which has an important base at
Singapore, and the weekly services of the British Imperial Air-
ways and the Royal Dutch Airlines which serve Alor Star and Singa-
pore. There are about 60 licensed pilots two of whom own light
airplanes. The Kuala Lampur and the Singapore flying clubs
each have three training planes. The Kuala Lampur club re-
ceives Government aid to the extent of $14,000 annually; the Singa-
pore club, distinguished because it uses seaplanes exclusively, re-
ceived $34,200 on its formation in 1928 and since then an annual
sum of $11,400. Its planes may be used in the campaign against
smuggling following recent highly successful flights for that pur-
pose. .
A large airport is under construction at Singapore, 70 acres have
been reclaimed from a nearby swampy area. The British Imperial
Airways was to extend its service to Australia in 1934. The Royal
Dutch Airlines uses the military base at Seletar on the northeast
coast of the island, 20 miles from Singapore. Radio and other
facilities are in use. The meteorological service of Malaya provides
weather data.

Sweden

In Sweden during 1933 the Royal Air Force, which is both mili-
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tary and naval, had 200 planes, three-fourths in active service. Its
training planes are powered with Wright Whirlwind engines.

The Swedish Air Transportation Company operated its Stock-
holm-Abo-Helsingfors schedules in cooperation with the Finnish
Air Transportation Company and during more months of the year
than ever before. The Swedish company, in cooperation with the
Royal Dutch Airlines, continued the *“Scandinavian Air Express”
between Malmo and Paris and London, the Swedish planes going
as far as Amsterdam. The company operated a section of the
night air mail service between Helsingfors, Stockholim, Malmo, Copen-
hagen, Hamburg, Amsterdam, Rotterdam and London and Paris
from May to September. A new line between Stockholm and the
summer resort at Visby, Gotland. was operated by the company in
July and August. and it was planned to extend it to Riga, there to
connect with a Russian line from Moscow. A 21-passenger plane
for delivery to the Swedish company early in 1934 was to be pow-
ered with four American engines. A\ high speed American mail
plane was to be delivered to the company early in 19345 Sweden
has five airplane and engine factories. One is working on a new
“turbine plane.” The others build largely after ‘Swedish and Ger-
man designs, while the engine factory uses British designs. There
are two promotional societies—the Swedish Air League with 1,200
members and the Royal Aero Club of Sweden with 600 members
and branches at Gothenburg and Malmo. The Stockholm Flying
Club has 6o members.

One of several airports under way is that at Molndal, four miles
from Gothenburg. The program of providing emergency landing
fields between Stockholm and Malmo and between Malmo, Gothen-
burg and Oslo, Norway, was advanced and tests with lighting
equipment for these routes were made in 1933.

Switzerland

Scheduled air traffic in Switzerland showed further development
in 1933. Therc were 83 civil planes and 220 pilots. There are six
customs airports of entry. The first-class airports are those at
Basel, Geneva and Zurich. Second-class airports are at Berne,
Lausanne and St. Gall. Those at Biel and La Chaux-de-Fonds are
considered third-class. There is considerable Sight-seeing and aerial
service at all airports.

Air passenger traffic increased 14.4 per cent over 1932 during
the summer season of 1933, May 1 to October 31. Mail traffic in-
creased 23.7 per cent and baggage and freight traffic 5.2 per cent.
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The “Swissair” company operated a new service between Zurich,
Basel and Frankfurt. That company cmploys the fastest aircraft
in commercial use in Ifurope, and additional fast planes were pur-
chased in the United States with a view to maintaining a leading
place. It is now using 330 horscpower Wright Whirlwind en-
gines in its fleet of tri-motored transports and Wright Cyclones in its
American high speed Lockheeds. .\ General Aviation GA-33 and
a Curtiss-Wright Condor, both Wright Cyclone-powered, will be
delivered in 1934.

Switzerland, because of her central location and small area, is
in a strongly competitive position requiring resourcefulness and good
management, in air transport, a fact which 1s apparent in the suc-
cess of “Swissair.”

Turkey

Much new equipment was acquired by the Turkish air forces
in 1933. The monthly lotteries of the Aviation lLeague continue to
assist in providing planes and training. A flying club has been or-
ganized at Istanbul.

The Office of the Undersecretary for Sca and Air Affairs in
the Ministry of Economy was created by law on May 31, 1933, and
this office will regulate civil aviation. Approximately $120,0c0 was
voted for the expenses of the office during the year ending Nay 31,
1934. About $100,000 will he spent to promote civil aviation under
other budget items.

The Turkish commercial air scrvice between  Istanbul  and
Ankara, via Eskischir, 300 miles, with flights on Mondays, Wednes-
days and Saturdays, was started on May 27, 1933. DBy a law cffec-
tive on May 27, a special organization, civil in character and a legal
entity, was set up in the Ministry of National Defense and called
the Administration for the State Iixploitation of Air Routes. Oper-
ations are on a commercial basis. The Curtiss-Wright six-passenger,
twin-engined Whirlwind-powered Kingbirds are in service. The
passenger fare is equal to rail and Pullman fares. The Administra-
tion insures each passenger for 10,000 Turkish pounds.

Istanbul is served by French and Italian companies.

In addition to the airports at Istanbul open to civil planes, Bayuk-
dere for seaplanes and Yesilkoy for land planes, there are others at
Ankara and Lskisehir, with 14 emergency fields on the airways.

The Turkish Government airplane factory at Kayseri, operating
under the supervision of Curtiss-Wright personnel, completed six
Curtiss Fledgling training plancs cquipped with Wright Whirl-
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forces, and that the air forces are considered of the greatest import-
ance to the defense of the vast arcas in Russia. The civil aero-
nautics budget for 1932 amounted to 89.745.000 rubles (nominally
$46,500,000) of which ncarly one-hali was for the purchase aund
development of equipment, one-fifth for schools and research and
about one-eighth for airports and ground organization. That was
exclusive of special sums for associated activities and the aid of the
Osoaviakhim or Society for Air and Chemical Defense.  This so-
ciety is a powerful aid for the Chiel Administration for Civil Aero-
nautics as well as the military air forces. The Osoaviakhini, with
over 0,000,000 members, publicizes acronautics and collects funds
for research work, the construction of large numbers of all kinds
of aircraft and kindred purposes. Periodicals contain voluminous
material on the importance of air defense and the development of
civil aeronautics. That activity, together with cducational and
training work, is said to have made Russia the most air-minded of
all nations. Late in 1933 a committece was organized to cooperate
in the development and construction of airships, and several mil-
lion rubles were collected {or the purpose.

The number of active pilots in 1933 was 5,400. Total military
air personnel was reported at 33,000. These figures compare with
2,000 active and 350 reserve pilots and total aviation personnel of
26,600 in 1931. The Administration is assisted i its training of
aviation personncl by the Osoaviakhim and by the Society of
Friends of the Radio which trains radic operators for civil avia-
tion. There are 35 flight training centers. The Osoaviakhim has
a number of schools and clubs where it provides instruction., A
number of institutions give engincering and other technical courses,.

The Aviation Engineering Academy, the Central Hydroaero-
dynamic Institute and the Engine Rescarch Institute are important
among the several research institutions. They are well equipped,
and a number of improved processes and materials have been re-
ported.

The number of planes in scheduled air transportation service is
about 500. The latest dependable information places the number
of military planes at 2,700, exclusive of training, compared with
1,500 in 1931.

In two years to January 1, 1934, the number of important air-
plane factories had increased from 16 to 20, and annual produc-
tion from 700 to between two and three thousand planes. Planes of
all types from small trainers to five-engined 38-passenger transports
are produced. One plant reports a production of 2,000 engines a
year. An important factory near Moscow, cmploying 14,000 per-
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engines, were used on that route. Schedules vary according to
season, flights being more frequent in summer months but progress
is being made in increasing winter operations. Occasional flights
are made on additional routes and efforts are being made to extend
service into the northern regions. The Moscow-Irkutsk line, 2,924
miles, and the Irkutsk-Vladivostok line, 2,156 miles, represent
magnificent pioneering achievements.

Union of South Africa

The Union of South Africa is linked with Great Britain and
other parts of the British Impire by Imperial Airways which in
1932 extended its weekly service into the Union. The Union Air-
ways has built up a lucrative daily passenger and freight business
between Durban and Johannesburg, and it has an air mail contract
covering this service as well as between Durban and Cape Town,
via East London and DPort Elizabeth. The South-West Africa
Airways operates a weekly mail and passenger service between
Windhoek, S. W. Africa, and Kimberley where connections are
made with Imperial Airways.

Official statements that air services would Dbe operated by the
railroads or in close operation with them were made in 1933. Some
late changes have tended toward control by public railroad officials
and it is expected that all forms of transportation will ultimately be
centrally controlled. The flying clubs which have been of great
importance will continue to offer taxi and miscellancous flying
services.

Steps have been taken to improve the air force and it is re-
ported that a factory soon will be provided for the manufacture of
aircraft using British engines and designs, with the latter modified
to meet local conditions. Airports have been improved in many in-
stances and this work is under way throughout the Union. Secveral
new airports and landing fields were built during 1933.

Uruguay

The Government of Uruguay in 1933 planned to continue the
construction of a naval and commercial airport on the Isla Libertad
in the Montevideo harbor and purchase additional planes for the
military flying school, but funds were not available. French equip-
ment for the school was secured during the year. A more simplified
procedure for the clearance of commercial planes was decreed on
April 27, 1933. The Pan American-Grace Airways, the Pan Amer-









CHAPTER XVII

MANUFACTURING AND ENGINEERING

Technical Development—Trends in 1934—Airplane Manufacturers

Engine Manufacturers—Accessory Manufacturers.

gines and more efficient propellers. with vastly improved navi-

gational instruments and other accessories, characterized the
technical branches of aviation in 1933, and pointed the way to still
greater development during the next 12 months.

Speeds of 200 miles an hour. formerly limited to military ma-
chines or special racers, became a feature of regular transport planes
in the United States, represented by several models produced by as
many manufacturers. The German single-engined Heinkel-70 was
the fastest and probably the year’s only commercial product doing
more than 180 miles an hour in all Europe.

In the United States the low-wing, all-metal monoplane cruis-
ing at upward of 190 miles an hour with from 12 to 14 passengers
and cargo became an actuality: while in other countries the techni-
cians had not been able to combine speed with passenger accomoda-
tions, as evidenced by the presence in the United States at the end
of the year of foreign aeronautical agents either buying the Ameri-
can machines or negotiating for the rights to manufacture,

Meanwhile the engineering staffs in American aircraft plants
derived additional satisfaction from the fact that their new military
planes under the most rigid test conditions were making the world's
highest speeds, type for type.

On ]anﬁuglry I, 1934. tl'l(f trend in Europe was toward commercial
planes cruising at 250 miles an hour and fighting machines doing
300 miles an hour at normally high altitudes under practical service
confhtlons. That was their objective. In the United States leading
engineers agreed that such performances are possible with the
present technical knowledge, provided there is a continuous program
of development over a period of from three to five yvears. It was
admitted that the liberal funds devoted to long-term military direc-
tives by the Governments of Great Britain, France, Italy, Japan
and Russia, and even Germany, might conceivably place the United
States at a serious disadvantage within two or three years, if

239

FASTER and more comfortable airplanes, more powerful en-
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similar programs were not undertaken by the American Govern-
ment.

In the United States the development of commercial aircraft
still remained wholly a matter of individual initiative and private
enterprise; and the fact that transport planes were in the ascendancy
as compared to private-owner and light plane types, may be at-
tributed solely to the orders, aggregating about eight million dollars
in value, which the air lines placed with the manufacturers in 1933.

Internally braced cantilever monoplane design featured all the
new transports, with the exception of the Curtiss-Wright Condor
in the United States and the Boulton & Paul in Europe, both bi-
planes.

Conversely, the private airplanes hrought out in the United States
were largely biplanes or externally braced high wing monoplanes,
while in Europe they followed the trend in transport development,
being predominantly low-wing cantilever monoplanes.

Refinement in design, with streamlining of a high degree, was
responsible for much of the increased speed. Stressed skin wings,
retractable landing gears, controllable propellers and high lift de-
vices either enhanced the speed or otherwise contributed to efficiency
of operations. Wing flaps—air brakes—slots and wing to fuselage
fillets showed promising development at the end of the year. Con-
trol surface tabs became almost standard equipment on all fast planes.
They were used to help balance the control surfaces or as trimming
surfaces, which being controllable from the cockpit, could be em-
ployed in deflecting the ordinary surface to change the trim of the
plane or, in combination, for both bhalance and trimming. As trim-
ming surfaces the tabs climinated the stabilizer adjustment. The use
of fillets to eliminate flutter at high speeds showed considerable
promise at the end of the year. Flaps to reduce landing speeds and
serve virtually as air brakes were employed effectively, although ad-
mittedly in the initial stages of development. They were receiving
more attention than ever because of the problems attending their
use experimentally. Various types of flaps reduced landing speed
and steepened the angle of glide, but at the same time presented a
problem of maintaining lateral control in the new landing speeds.

Notable increase in the rated power of radial air-cooled en-
gines was brought about by improved cooling, better cylinder fin
heads and intercylinder air deflectors, improved cowling design and
baffling of cylinders. The power increase in water-cooled engines,
as represented by the Curtiss Conqueror, was developed by ground
boosting through ramming scopes or intakes on the installations,
the use of stellited face valves and similar refinements. Increased
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v
signers because of its greater inherent strength, rigidity and dura-
bility, coupled with the new corrosion-resisting processes.

At the same time, combinations of metal, wood and fabric were
still favored by some designers because they tended to dampen vi-
bration, though aluminum alloys still dominated the field at the be-
ginning of 1934. Physical properties were improved by using dural
and magnesium requiring lower heat treatment temperatures. Chrome
nickel promised corrosion-resisting properties superior to aluminum
alloys. Copper-beryllium alloys were being used to some extent,
as was phosphor bronze. Heat-treated chrome-molybdenum or
chrome-nickel-molybdenum forgings were being used to replace
welded steel fittings. Stainless steel was not overlooked, being in
favor for specific purposes.

IFach of the several types of controllable pitch propeller was
further developed during the year and in service on both military
and air line machines. In combination with the more powerful en-
gines they contributed materially to the efficiency of operations. The
controllable pitch propeller proved that it could hold the engine to
its rated horsepower on take-off and climb, and at the same time
materially increase cruising speeds. Equally important, it increases
the propulsion efficiency of multi-engined planes with one engine
dead; and further, contributes to performance in high altitude flying.

Outstanding was the American development in sound-proofing,
brought about by improved motor exhausts, geared engines and
three-bladed propellers which reduce the propeller noise, and the
scientific insulation of the airplane cabin. Noise reduction in the
cabins and elimination of excessive vibration in the instrument
boards were twin problems for years; and they were under way to
solution at the end of 1933, with a record of remarkable accomplish-
ment. Anti-vibration mountings for instruments, flexible engine
mountings, insulated walls and bulkheads and a technically cor-
rect choice of materials and location of windows, ventilators and
other ‘“‘noise-leaks” have eliminated the most objectionable, disturb-
ing noises, with promise of still further improvement.

The automatic pilot was further developed during the year,
when engineers of the Sperry Company added a hydraulic control
system. The relative movement between the gyros and their casing
is converted by means of a pneumatic pick-off and relay system
into movements controlling a hydraulic servo unit which in turn pro-
vides the power for moving the controls of the plane. The automatic
pilot was adopted as standard equipment on the new Douglas trans-
port to enter TWA service early in 1934.

The development of a radio approach system to permit landing
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larger machines were limited to over-water craft, two miodels of
which, the Sikorsky and Glenn Martin designs, were to take the

air in 1934.
Airplane Manufacturers

Aeronautical Corporation of America, Cincinnati, O., contin-
ued refinement of its basic model the Aeronca C-3, a light two-place
monoplane powered with an Aeronca E-113A engine. Several of
these models equipped with Ldo floats were delivered to purchas-
ers during the year.

American Ifagle-Lincoln Aircraft Corporation, Kansas City,
Kan., produced six units in 1933. I‘our were of the trainer type
and two were cabin models.

Amphibions, Inc., Garden City, N. Y., concentrated development
on its three-place cabin amphibion known as the Privateer P-3DB.
This model powered with a Continental R-670 offered many re-
finements in efficiency and passenger comfort over the original de-
signs which appeared in 1932.

B/J Aircraft Corporation, Baltimore, Md., a division of North
American Aviation, Inc., consolidated its management with that
of General Aviation Manufacturing Corporation in May. This
consolidation was effected through the merger of General Aviation
with North American. The activities of B/J remained concentrated
on military design and production. During the year 26 02-J’s were
delivered to the Navy. The o2-] is a two-place observation powered
with a Pratt & Whitney Wasp Junior and is available either as a
land plane or a seaplane. Negotiations were completed for an addi-
tional number of these planes for the Naval Reserve. Two ex-
perimental planes were also delivered to the Navy. These were a
two-seater fighter designated as the B/J XFzJ and a single-seater
fighter designated as the B/J XF]J3]J.

Barling Aircraft, Inc., St. Joseph, Mo., produced a six-place
cabin monoplane in 1933 using a conventional, tubular, fabric cov-
ered fuselage, with stamped dural for the wings.

Beech Aircraft Company, Wichita, Kan., completed its experi-
mental work and made available to the market a series of four-place
cabin biplanes powered with Wright engines. The three basic models
had advertised speeds of 170, 200 and 240 m.p.h., depending on the
choice of engine.

Bellanca Aircraft Corporation, New Castle, Del., announced
its now Senior series of Skyrocket and Pacemaker models. These
models were equipped with full N.A.C.A. type engine cowls, new
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military planes; and it was said to be the first production transport
to have complete interchangeability of all main parts one plane with
another. The Boeing transport, going from design into full produc-
tion, and thence in service on United Air Lines, made possible the
first “same day service” between the Atlantic and the Pacific. Pas-
sengers could leave New York shortly after midnight and arrive
in San Francisco the evening of the same day. The Boeing 247 is
51 feet 4 inches in overall length, has a wing spread of 74 feet and
represents one of the latest developments in transport streamlining,
with retractable wheels and internally braced surfaces. The DBoe-
ing company in 1933 also began production on a fleet of all-metal,
low-wing single-seater pursuits powered with Pratt & Whitney
Wasps for the Army Air Corps. The first of the production series
was flown late in the year. Early in 1933 Boeing delivered to the
Air Corps the last of an order of seven all-metal, low-wing twin-
engine (Hornets) bombers, and completed a Navy contract which
called for 113 aircraft carrier fighters of the F4B-3 and F4B-4 single-
seater, Wasp-powered types. _

Consolidated Aircraft Corporation, Buffalo, N. Y., during 1933
designed and constructed the Model-17 Fleet powered with the Kin-
ner R-5, 160 horsepower engine. This model which is basically the
same as the Model 5 and 10 Fleets, was redesigned and power added
to permit installation of guns and bombs. Consolidated delivered
to the Air Corps the YIP-25, a two-seater pursuit powered with
a Wright Conqueror supercharged engine, and began production on
four P-30 models, a plane of the same general design as the YIP-23.
An order was also received for four A-11 attack planes. That
model is basically the same as the P-30, incorporating necessary
changes to adopt it for attack work. To the Navy, Consolidated
delivered the XB2Y-1 dive bomber powered with a twin-row Wasp
Junior. Twenty-one P2Y-1 long range patrol flying boats were
delivered to the Navy. These boats were powered with two Wright
Cyclone E-1 engines. An additional boat of the same type de-
signated as the XP2Y-2 was also delivered. This boat was changed
to incorporate Wright Cyclone F engines, which were located in the
leading edge of the upper center section instead of between the
wings as in the P2Y-1.

Curtiss Aeroplane & Motor Company, Inc., Buffalo, N. Y, a
division of Curtiss-Wright Corporation, concentrated on military
production, with 1,200 employees. A new two-place, all-metal ob-
servation monoplane, the YO-40B (700 horsepower Wright Cyclone)
was developed for the Army Air Corps, and production started
on five. Forty-six A-12 Shrike (700 horsepower Wright Cyclone)
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low-wing, all-metal attack monoplanes equipped with slots and
flaps were also being produced for the Air Corps. That order was
the result of service testing on the A-8 monoplanes which this
company delivered in 1932.

The Curtiss Hawk was further developed into the FriC-z and
FF11C-3 {for the Navy. They are single-seat fighters with a Wright
Cyclone yoo horsepower engine. Twenty-eight were delivered to the
Navy. During the year. a two-place Curtiss Falcon seaplane, with
a 700 horsepower Cyclone was developed for the export field. A
number were sold in South American markets. The FgC-2's, single-
scater airship fighters with the Wright \Whirlwind 420 horsepower
engine, are now operating from the airship “Macon.” Extensive
service tests were completed on the Curtiss electrical controllable
pitch propeller which was granted an Approved Type Certificate by
the Department of Commerce in August, 1933.

Curtiss-Wright Airplane Company, St. Louis, Mo., a division of
Curtiss-Wright Corporation, devoted activities to both the com-
mercial and military markets. The outstanding development of
this company was the T-32 Condor, powered by two 700 .horsepower
Wright Cyclone engines. This new biplane transport carried 15
passengers, two pilots, complete radio and 650 pounds of mail,
baggage and express at a cruising speed of 1350 m.p.h. Thirty-one
of these Condors were sold during the year, 19 of which went
to American Airways. nine to Eastern Air Transport, two to the
Army Air Corps and one to Admiral Byrd. The Condor first
called public attention to the strides made in cabin noise reduc-
tion by tests which proved that the noise level by decibel count
is approximately the same as that of a Pullman car. The Curtiss-
Wright Trainer, a two-place biplane, equipped with a \Wright
\Vhirlwind 175 horsepower engine, was developed for the export
market. Production was continued on the Curtiss-Wright Sport, a
three-place biplane powered with a Wright Whirlwind 175 horse-
power engine, and on the Speedwing, a one- to three-place biplane
powered with the Wright Whirlwind 250, 330 or 420 horsepower
engines for the commercial market. The Osprey two-place, biplane
fighter. with 420 horsepower Whirlwind, was produced and a
number exported chiefly to South America.

Douglas Aircraft Company, Inc., Santa Monica, Calif., con-
tinued design and production of planes for the air services and de-
livered the first of a fleet of Douglas 14-passenger transports for
Transcontinental & Western Air. It is a low-wing, all-metal canti-
lever monoplane with fillets and retractable wheels. The passenger
cabin is 26 feet four inches long, five feet six inches wide and six
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feet threc inches high. It is ventilated and steam-heated. Split
trailing edge flaps, for air brakes, arc built into the lower side of
the wing to increase lift and slow down landing speed. The overall
length of the fuselage is 62 feet. The wing span is 83 fect.

General Aviation Manufacturing Corporation, Dundalk, DMd..
a division of North American Aviation, Inc., early in 1933 con-
tinued experimental production of the GA-43, an all-metal, low-wing
r1-place transport monoplane powered with the Pratt & Whitney
T1C Hornet or Wright Cyclone IF3 engine. Orders for these ships
have been received from the Japan Air Transport, Swiss Air Traffic
Company, Ltd., Scadta, Ltd., of South America, and Western Air
IExpress. Particular attention has been paid in this design to
passenger comfort and ease of maintenance. With one pilot it
has a payload of 2,200 pounds and a cruising speed of 188 m.p.h.

Great Lakes Aircraft Corporation, Cleveland, O., continued pro-
duction of its models 2T-1A and 2T-1E, two-place, open biplanes for
the commercial market, and completed several experimental planes
for the Navy. One, a dive bomber, passed its acceptance tests late
in the year. ‘

Grumman Aircraft Engineering Corporation, using the plant of
the former American Airplane & Lingine Company at Farmingdale,
Long Island, N. Y., produced 29 planes for the Navy in 1933.
The planes are fast two-seater fighters with retractable landing
gear, a single-seater fighter and a utility type amphibion.

The Hammond Aircraft Corporation, Ypsilanti, Mich., produced
a three-place open land biplane, with the 100 horsepower Kinner
K-35 engine, for private flying and training.

The International Aircraft Corporation, Niles, Mich., reported
production during 1933 of 41 of its Heath light planes, a majority
being the 40 horsepower single-place, high-wing monoplane models.
IEngineering was completed on a low-wing monoplane to use the
95 horsepower engine produced by the company.

Kellett Autogiro Corporation, Philadelphia, Pa., continued work
in connection with autogiro technical development to appear in
%ts 1934 models. A new model, the K-4, was introduced, possessing
improvements over previous models. The K-4 is a side-by-side, two-
seater, open cockpit or demountable cabin autogiro, and is powered
with either a Continental or Jacobs engine.

Kreider-Reisner Aircraft Company, Inc., Hagerstown, Md., a
division of Fairchild Aviation Corporation, continued production
of the Fairchild 22, a two-place open cockpit monoplane powered
with a Cirrus Hi-drive engine. During the year improvements were
made in this model and it was introduced with Wright Gipsy,
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production of a two-place side-by-side, all-metal cabin monoplane
to be powered with a Warner Super-Scarab engine for the private
market.

Glenn L. Martin Company, Baltimore, Md., devoted its facilities
during 1933 to the construction of three transatlantic flying hoats
for Pan American Airways System, and to a production order of
48 bombing planes for the Army similar to the experimental X13-goy,
described in the Aircraft Year Dook for 1933. The first of these
hombing planes was delivered in November. Iurther developments
of this type were in definite form and were to be brought out in
1934. The three s50.000-pound ocean type flying boats for Pan
American will have four engines developing 3,200 horsepower. The
hull is stabilized in the water by a newly invented type of outhoard
displacement known as Seawings. The boats will have accommoda-
tions for 40 to 50 passengers and a crew of five. During the year
from 1,800 to 2,000 men were employed by the Martin company.

Monocoupe Corporation, Robertson, Mo., continued to supply
the private market with its two-place, side-by-side cabin monoplanes
powered with Warner engines. Late in 1933 the company received
from the U. S. Department of Commerce an order for 1o planes.

The National Airplane & Motor Company, Muskogee, Okla.,
made one two-place, high-wing monoplane to sell for $goo with a
Salmson engine. The single unit manufactured in 1933 had a 40
horsepower engine of the firm’s own make.

Northrop Corporation, Inglewood, Calif., during 1933 brought
out the following new models for the transport market: the Delta
1-A, a nine-place, all-metal, low-wing cabin monoplane powered
with a Wright Cyclone engine, and the Delta 1-B, a slight revision
of the 1-A, equipped with a Pratt & Whitney Hornet engine. For
the Army this company produced the Model 2-C, a two-place, all-
metal, low-wing monoplane. For the Navy, the Northrop XI‘T-1
Shipboard Fighter was produced experimentally.

Pitcairn Autogiro Company, Willow Grove, Pa., early in 1933,
made available for the private market the PA-18 and the PA-19
models. The PA-18 is a two-place, tandem, open cockpit autogiro
with a Kinner R-5 160 horsepower engine. The PA-19 is a four-
place cabin autogiro with either a Pratt & Whitney Wasp Junior
T3A or a Wright Whirlwind 420 horsepower engine. During the
latter part of the year, this company concentrated its activities on
technical development of the three-bladed rotor and to the problem
of placing all flight control in the rotor system.

The Security National Aircraft Corporation, occupying the old
Emsco plant at Downey, Calif., built three planes of the two-place
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forward of the leading cdge.  Good water clearance for the pro-
peller tips is obtained by supporting the wing above the hull oan
streamlined triangular members that form portions of  the miain
bulkheads.  This mcthod of suspension provides cleaniiness bevond
that ordinarily encountered in flving boat design. Metal construction
is used throughout except that tail surfaces, ailerons and flaps are
fabric covered.  All rivets in the skin of hoth wing and hull are
countersunk for the reduction of alr and water resistance. It ois
an interesting fact that there are approximately 300,000 rivets
used in the construction of cach ship.

The function of the S-32 is two-fold, to transport o mail load
and a crew of six over 2.300 miles non-stop and against a 3o-mile
head wind, or to carry 32 passengers with 1,000 pounds of mail

and express for 1,230 miles without refucling.,  The ranges  sct
forth above will be accomplished at eruising speed of 134 nup.h, at
8.000 fecet using 70 per cent of the total ]lnl'.\(‘]un\\'(‘l‘, IFlicht with

full Ioad can be maimntained at 10.000 feet on any three engines,
The gross weight of the S-j42 s approximately 37000 pounds and
its weight empty for passenger service 20,000 pounds. The Sz
has a wing span of 114 feet 2 inches.  The overall fength 15 68
feet 8 inches.

Sikorsky also offers fr-n‘ the commercial market the S-39. S-g30
and S-41 amphibions which are five-place, t2-place and 16-place
respectively.

The Speed Dird Corporation. Keyvport, N. T, was organized
during the year to serve owners of Dird planes with replacement
parts. At the end of the year a small bhiplane for training or sport,
with an engine power range of from 50 to 110 horsepower, was
nearing completion.

The Star Aircraft Corporation, Dartlesville, Oikla, in 1933 pro-
duced one two-place, side-by-side high-wing externally hraced cabin
monoplane.

The States Aircraft Corporation, Center, Texas, in 1933 made
one “States” high-wing monoplane, using a 100-125 horsepower cn-
gine.

Stearman Aircraft Company, \Wichita, Kan., a division of United
Aircraft & Transport Corporation, designed  and produced  the
Model 8o series during 1933. The Model Ro is a high speed utility
plane for the sportsman pilot. The NModel 81, a conversion of the
Model 8o, is a long distance mail planc and the Model 82 is a military
conversion of the Model 8o.  All models are powered with the
Pratt & Whitney Wasp Junior or T3A.

Stinson Aircraft Corporation, Wayne, Mich., a division of the
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Cord Corporation, continued production of its Reliant Models and
made available to the private market the Reliant SR, a four-place
high-wing cabin monoplane powered with a Lycoming R-680 en-
gine. This company introduced two new designs during 1933. the
Model -\, an “eight-passenger and hostess” short haul tri-motor
transport. They utilize the Smith controllable pitch propellers.
automatic flaps, hydraulic vacuum-boosted brakes, a patented double-
taper wing and sequi-spar construction. The other new model
was the Senior Trainer Model O. Particular attention was given the
installation of light armament in the basic design. Two forward
fixed synchronized machine guns, one flexible machine gun and one
A-3 bomb rack, may be quickly installed. All necessary perman-
ent fittings are installed at the factory for the armament changes.

Chance Vought Corporation, IFast Hartford, Conn.. a division
of United Aircraft & Transport Corporation, continued production
of the Corsair type of convertible land and seaplane for the United
States Navy and foreign governments. IFor the Navy, the production
types were the SU-2 and SU-3, Hornet-powered, two-place scouting
planes and the O3U-3, Wasp-powered, two-place observation plancs.
The latter type is readily convertible from land plane to seaplanc
and may be operated from land, water, catapult or carrier deck.
Other deliveries to the Navy included the first of a new series of
scouting airplanes known as Model SU-4, in production at the end
of 1933, and two experimental models. One, the XF3U-1, was a
high-speed Scout and Bomber, powered with a two-row Pratt &
Whitney Wasp Junior engine. The other experimental model was
a single-float observation amphibion. For the export market the
company produced the V-8o single-scater and the V-go two-scater
Corsair.

Waco Aircraft Company, Troy, O., continued production of its
Waco models and introduced several new models to supplement its
standard line. The Model UiC, a four-place cabin biplane powered
with a Continental R-670 engine, was refined {or the 1933 market.
Models PLA and ULA, two-place, side-by-side open cockpit or
convertible cabin biplanes were available, powered with Jacobs
LA-1 and Continental R-670 engines respectively. Three-place open
cockpit planes powered with Jacobs LA-1, Continental R-670 and
Warner engines were produced for the market under Models PBF,
UBTF and RNT. A new model was designated the WHD, a two-
place high performance biplane with a Wright Whirlwind 420 horse-
power engine. Models 240A and 240TA, three-place, open cockpit
biplanes, were available on special order. This company supplied
its various models to the export field during the year.
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Aircraft Engine Manufacturers

Acronautical Corporation of America, Cincinnati, Q., continued
production of the Acronca [E-113A, a two cylinder opposed air-
cooled engine developing 40 horsepower at 2,500 r.p.m. This en-
gine supersedes the Acronca Ti-113 which developed 36 horsepower.
The E-113A\ is equipped with a new type of head construction and
cach engine has automatic spark control. The mounting studs are
so designed that the engine can he mounted in a full rubber unit.

The Aviation Diesel Tingine Company, Ltd., has developed a
diesel enginc on which the firm hopes to get into production in
1934. It is a variable controlled high speed diesel of 400 horse-
power. The test model, a radial on the four cycle principle, had
1,000 hours running time at the end of the year.

Allison Engineering Company, Indianapolis, Ind., a division of
General Motors, produced the first of a new scries of liquid-cooled
12 cylinder 'V type engines, but no detailed information has heen
released concerning them. This company continued its campaign
tow'ard the adaption of its steel hack, bronze lined hearings among
an increasing number of engine builders here and abroad.

Continental Aircraft Engine Company, Detroit, Mich., a sub-
sidiary of Continental Motors Corporation, in 1933 introduced the
Model R-670. This model was a seven-cylinder, radial air-cooled
engine developing 216 horsepower. Its specifications were in gen-
eral similar to the Model A-70-2 with the exception that the R-670
has rear part exhausts. Production was continued on the Model
A—40,' a four-cylinder horizontally opposed air-cooled engine de-
veloping 37 horsepower, as well as the Model A-70-2.

General Airmotors Company, Scranton, Pa., developed certain
principles covering a three-valve engine and secured A.T.C. No. 36
for 1,900 r.p.m. with a displacement of 487.3

Jacobs Aircraft Engine Company, Pottstown, Pa., completed de-
velopment of a new seven cylinder air-cooled radial engine, Model
L-4. This engine develops 225 horsepower at 2,000 r.p.m. Late
in the year several experimental engines of this types were block
tested and flown, Production plans were to make the engines avail-
able early in 1934. Battery ignition will be standard equipment.
Magneto ignition will be optional. Model LA-1, a seven cylinder
radial air-cooled engine rated at 170 horsepower, was continued.
The Model L-3 55 horsepower engine was discontinued.

Kinner Airplane & Motor Corporation, Ltd., Glendale, Calif.,
continued production of the Kinner K-35, B-5, R-5 and C-5 models,
all five cylinder radial air-cooled engines rated at 100, 125, 160 and
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210 horsepower respectively. Plant facilities were expanded to pro-
vide space and equipment for the production of a two-place, side-by-
side monoplane which this company also manufactures.

Lycoming Manufacturing Comipany, Williamsport, 1'a., a divi-
sion of the Cord Corporation, continued production on the 215 and
240 horsepower models of the R-680 series, nine-cylinder, radial,
air-cooled engines. A change was made in the method of model de-
signation to conform to Army and Navy standards. The Modecl
number of the R-680-BA, 240 horsepower engine in 1932 was
changed to Model R-680-2 under the new designation. This com-
pany obtained approval from the Department of Commerce on a
rating of 220 horsepower at 2,050 r.p.m. on the Model R-680 engine
with 5.5 compression ratio, using 58 octane fuel. This engine will
be known as the Model R-680-4. The cylinder head design used
last year on the Model R-680-BA cngine has been adopted as
standard on all models. This company has also received Depart-
ment of Commerce approval to operate all engines at 2,300 r.p.m. for
use with controllable pitch propellers, and adaptations have been
made for gun synchronizers. The Lycoming line of engines now
covers a complete range from 200 to 260 horsepower, from 2,000
r.p.m. to 2,300 r.p.m. with or without synchronizer drives. Fuel
pump drive, vacuum pump drive, generator drive, dual tachometer
drive adapter and radio shielding are optional equipment and may
be applied to any engine model.

The Menasco Manufacturing Company, Los Angeles, Calif., pro-
duced 11 of its four and six cylinder in-line inverted air-cooled en-
gines in 1933. These are used mainly in special racing planes which
were in evidence at the air meets held during the year. The com-
pany manufactures most of its own parts for the engines.

The Milwaukee Parts Corporation, Milwaukee, Wis.,, pro-
duced four of its eight cylinder go degree “V” type engines. They
are 470 cubic inch air-cooled engines developing 115 horsepower
at 1,650 r.p.m.

Monocoupe Corporation, Robertson, Mo., continued to make
available its Model R-266, a five cylinder radial air-cooled engine
rated at 9o horsepower at 2,375 r.p.m.

The Pratt & Whitney Aircraft Company, East Hartford, Conn.,
a subsidiary of the United Aircraft & Transport Corporation,
during 1933, in addition to perfecting and increasing the horsepower
of its standard production models of the Wasp Junior, Wasp and
Hornet, made available for domestic commercial use two higher
horsepower engines of the 14 cylinder, two row, radial, air-cooled
type—the Twin Wasp Junior and the Twin Wasp. Both engines
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are equipped with propeller reduction gearing in the 3:2 ratio. The
Twin Wasp Junior is also equipped with 4:3 gearing. It is now
available, ranging from 650 to 700 horsepower, with the Twin Wasp
at 750 to 800 horsepower.

Development of the B serics Wasp Junior and the DD series
Hornet, the latter being of smaller diameter than previous IHornet
models, were also effected during the same period. Probably the
most outstanding features of the airplane cngine market during
1933 were the demands on the part of commercial air line operators
for the maximum in engine performance and the ascendency of
American aircraft engines in the markets of the world. The military
services have always required the utmost in performance and were
willing to make sacrifices in certain engine characteristics in favor
of it. Commercial airplanc manufacturers and air line operators
heeding the public demand for high performance have required of
the engine manufacturer military engine performance without sacri-
ficing any of the other characteristics. That brought about engin-
eering programs independent of military development primarily to
meet the increased commercial demand in 1933. The results of these
efforts have been outstanding as evidenced by the availability for
commercial use of engines of 550. 700 and 800 horsepower with
satisfactory characteristics of dependability and economy. The Wasp
engine is in daily service at 550 horsepower compared with 420 in
1932, the Hornet at 650 to 700 horsepower compared with 523 in
1932. The Twin Wasp at 750 to 800 horsepower opens up a new
field for transport operation.

Plans for several 1934 commercial aircraft are huilt around this
Twin Wasp. Recognition of these forward strides in engine de-
velopment has been well received throughout the world. Wasp
and Hornet engines are now standard cquipment on many of the
major lluropean, South American and Oriental air lines; and are
now used in the military services of 17 countries throughout the
world. Pratt & Whitney engines are available to the commercial
market in the various models and various ratings of each model,
ranging from 320 to 8oo horsepower. The grade of fuel to he used
and operator’s requirements are the factors determining ratings
within the maximum and minimum range indicated as follows: the
Wasp Junior, an engine of ¢85 cubic inch displacement, is manu-
factured to deliver from 320 to 420 horsepower. The Wasp ranges
from 420 horsepower to 550 horsepower. Various Hornet series
carry ratings from 525 horsepower to 700 horsepower. The Twin
Wasp Junior is now available for domestic commercial service at
from 650 to 700 horsepower. The Twin Wasp with an 1,830 cubic
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inch displacement may be procured for domestic use rated at 730
to 8oo horsepower,

The Pratt & Whitney Aircraft Company during 1933 incorpo-
rated a number of significant engineering changes, though basic Pratt
& Whitney design features remain unchanged. In all engines the
forged type aluminum piston has become standard while the de-
sign of a new type oil-tight push rod cover has proved so satis-
factory that soon it will be incorporated as standard cquipment on
cvery model. All engines are equipped with an integral control mechan-
ism to actuate the new type Hamilton Standard hydro-controllable
pitch propeller. One of the outstanding accomplishments of the year
was the improvement in cooling of both nine and 14 cylinder models
by means of better cylinder head fins and inter-cylinder air deflectors
of distinctive Pratt & Whitney design. A distinct trend toward the
increase of the use of engines equipped with propeller reduction
gearing has been noted through the year and Pratt & Whitney with
its own patented and thoroughly proved designs has provided reliable
equipment of this order because of extensive research carried on in
the reduction gear field.

Prospects for 1934, in the light of curtailed military appropria-
tions, would not be particularly bright except for the possible in-
crease in commercial and export sales through the re-equipment of
air lines and the availability of foreign markets through superior
design. Standardization and decreased unit cost of production was
to be an objective of this manufacturer in 1934, with the coopera-
tion of operators and airplane manufacturers in simplifying and
standardizing their requirements and scheduling production suffi-
ciently in advance to allow for quantity production of engines.

Warner Aircraft Corporation of Detroit, Mich., continued pro-
duction of the Scarab Junior, a five cylinder, radial air-cooled en-
gine rated at go horsepower at 2,025 r.p.m.; and increased the
power rating of the Scarab, a seven cylinder radial air-cooled en-
gine from 110 horsepower at 1,850 r.p.m. to 125 horsepower at 2,050
r.pm.  Early in the year, this company placed in production the
Super-Scarab, a seven cylinder, radial, air-cooled model which de-
veloped 145 horsepower at 2,050 r.p.n. Warner continued to
supply wheels, brakes and shock struts for the commercial market.

Wright Aeronautical Corporation, Paterson, N. J., a division
of Curtiss-Wright Corporation, during 1933 further developed the
Series I' Cyclone introduced commercially in 1932, the Wright
double-row Whirlwind, a 14 cylinder, two-row, air-cooled engine
rated at 700 horsepower built for the U. S. Navy, and the Curtiss
Super Conqueror, a 12 cylinder, liquid-cooled Vee type engine
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equipped with a built in, gear driven, centrifugal supercharger. The
Series I' Cyclone was originally placed in production in 1932 with
a U. S. Department of Commerce sea level rating of 700 horse-
power at 1,900 r.p.m. with 87 octane fuel. Unique features
of this engine included a new design of cylinder head with integral
spark plug coolers, an 11 inch diameter supercharger impeller turn-
ing at a relatively low speced, a greatly simplified accessory section,
and a down-draft carburctor—the first of its type provided as
standard equipment with a production radial air-cooled engine.
During 1933 six additional ratings were approved for the Series IF
Cyclone by the Department of Commerce, with various grades of
fuel. The rating of the original engine was increased from 700
horsepower at 1,900 r.p.m. at sea level to 715 horsepower at 1.950
r.p.m. using 87 octane fuel. In addition, two models rated at 673
horsepower and 645 horsepower were approved using fuel of 8o
and 73 octane number respectively.

FFour Series I' Cyclone models, supercharged for performance
at high altitudes, were also approved by the Department of Com-
merce and introduced to the commercial market. These engines
were rated as follows: 710 horsepower at 7.000 feet altitude with
87 octane number fuel, 735 horsepower at 4,000 feet altitude with
87 octane number fuel, 670 horsepower at 2,500 feet with 80 octane
number fuel and 620 horsepower at 4,500 feet with fuel of 73
octane number,

A feature of the Series I Cyclone is that all models are identical
with the exception of the pistons in engines huilt for full throttle
operation at sea level and the amount of supercharging applied in
altitude performance engines. In the engines built for full throttle
operation at sea level, different compression ratios are used to ob-
tain the best performance with the fuel used in service. The 715
horsepower Cyclone using 87 octane number fuel employs a com-
pression ratio of 6.4 to 1, the 675 horsepower engine using 80 octane
fuel a compression ratio of 5.7 to 1 and the 645 horsepower model
using 73 octanc fuel a compression ratio of 5.3 to 1. These three
compression ratios are obtained by using pistons of three different
designs. All three types of pistons are identical in weight and are
directly interchangeable without affecting any other part of the en-
gine or rebalancing the crankshaft. That feature is said to be of
particular advantage to operators to whom the higher octane number
fuels are not now available. If fuel of only 73 octane number is
obtainable, the operator may use the Cyclone with pistons designed
for a compression ratio of 5.3 to 1. Later when 80 or 87 octane
number fuel can be procured, the operator may increase the power
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All Series ¥ Cyclones may be supplied with propeller reduc-
tion gears of 8:5 or 16:11 ratio. The 8:5 ratio gear unit is of
the modified Farman type which has been used with Wright radial
engines for a number of years. The 16:11 gear unit is of a dis-
tinctively new compact design. The exclusive use of spur gears in
the 16:11 unit is an indication of its simplicity of design. The
Series F Cyclone may also be equipped with mechanism for the
operation of hydraulic controllable pitch propellers.

A number of Wright double-row Whirlwind, 14 cylinder, two-
row, radial air-cooled engines rated at 700 horsepower were sup-
plied to the U. S. Navy during 1933 for installation in high per-
formance experimental aircraft. An engine of that type was also
installed in the Texaco “Sky Chief,” low-wing Northrop monoplane,
flown by Lieut. Commander Hawks to a new non-stop transcontin-
ental record of 13 hours, 27 minutes in June. This engine was the
first 14 cylinder, two-row, radial air-cooled engine to power an
American built commercial airplane. It was also the first engine
of its type to establish a long distance speed record. The Wright
double-row Whirlwind may be supplied either as a direct drive
engine or a geared engine with a propeller speed reduction of 8:5
or 4:3 ratio.

The single row Whirlwind Series of engines -was built during
1933 in three sizes and six models. These were the nine cylinder
Whirlwind 420, rated at 420 horsepower at 2,150 r.p.m., the nine
cylinder Whirlwind 365 rated at 365 horsepower at 2,100 r.p.m.,
the nine cylinder Whirlwind 330 rated at 330 horsepower at 2,000
r.p.m., the seven cylinder Whirlwind 285 rated at 285 horsepower at
2,000 r.p.m., the seven cylinder Whirlwind 250 rated at 250 horse-
power at 2,000 r.p.m. and the five cylinder Whirlwind 175 rated at 175
horsepower at 2,000 r.p.m. To further test the service endurance
of the seven cylinder Whirlwind 285 engine, a 400-hour endur-
ance test was completed in August 1933. At the end of the test
the engine was found to be in excellent condition proving that 400
hours between overhauls is both possible and practical. All Whirl-
wind models were available in either direct drive or geared form.
Geared engines are supplied with propeller speed reduction units of
2:1 or 1.58:1 ratio.

~ The Curtiss Conqueror was supplied to the U. S. Army and for-
eign air line operators in four models. Models offered included the
direct drive Conqueror rated at 650 horsepower at 2,400 r.p.m., the
two-to-one geared Conqueror rated at 625 horsepower at 2,450
r.p.m., the seven-to-five geared Conqueror rated at 625 horsepower
at 2,450 r.p.m. and the Super Conqueror rated at 600 horsepower at
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12,000 feet altitude. The Conqueror is the only liquid-coocled air-
craft engine manufactured in the United States on a production
basis. It may be operated with either water or Prestone as the
coolant. The Super-Conqueror is similar in general design to
the standard Conqueror models but has a supercharger of the built-
in-centrifugal type housed at the rear of the engine and driven
through a shaft which provides the required flexibility to protect
the supercharger gears and bearings from acceleration loads. En-
durance tests conducted during the year indicate that the Super-
Conqueror rated at 600 horsepower at 12,000 feet, is satisfactory
for operation at an output of 730 horsepower at sea level. This
engine may also be supplied \\1th propeller reduction gears. The
Wright Gipsy, a four cylinder, in-line, air-cooled engine rated at
90 horsepower at 1,930 r.p.m. and the Curtiss Challenger, a six
cylinder, radial. air-cooled engine rated at 183 horsepower at 2,000
r.p.m. were also offered to the commercial market during 1933.

Accessory Manufacturers

The Aircraft Radio Corporation, of Boonton, N. J., devoted -
its laboratory and production facilities to serving the various depart-
ments of the Government.

The Air Reduction Sales Company, of New York, continued to
supply the industry with gas welding apparatus, its Airco Outfit
No. 91 being especially developed for aircraft welding.

The Air Transport Equipment Corporation of Garden City, N.
Y., developed new magnesium landing gear wheels for semi-low
tlres new tail wheels for amphibions, new free-range position lights
on the rear end of the rudder, improved radio shielding equipment
and freeze-proof airspeed tubes.

The Aluminum Company of America continued development of
dural metals and marketed a special chair for passenger planes. Its
varied list of heat-treated aluminum alloys one-third the weight of
steel includes sheet metal for structural parts, round and streamline
tubing, extruded sections for special requirements, forgings and mis-
cellaneous fabricated parts. Much progress was made on cor-
rosion resistance as represented in the composite Alclad sheet, a
strong alloy core protected by a thin skin of pure metallic aluminum.

The American Gas Accumulator Company, of Elizabeth, N. [,
in its capacity as selling agent for Sperry, BBT and AGA products,
continued to market airport lighting equipment, including landing
area floodlights, double-end revolving beacons, boundary lights and
floodlights for interior illumination.
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The American Telephone & Telegraph Company, of New York,
continued to supply the air transport industry with teletypewriter
circuits and other equipment. Approximately 25,000 miles of the
Bell System wires were in constant use by the Airways Division of
the Department of Conmmerce for dissemination of weather informa-
tion,

Aqua Systems, of New York, added improvements to its estab-
lished systems for storing and handling gasoline and oil, with
special attention to underground storage tanks and airport refuel-
ing services.

The Bendix Products Corporation, of South Bend, Ind., a sub-
sidiary of Bendix Aviation, developed a standard pilot seat of
minimum weight to meet Air Corps requirements, and placed in
production a series of streamline tail wheel steering knuckles. Low
pressure whecls and brakes, streamline wheels and brakes. and the
Bendix Pneudraulic Strut were major developments during the
year.

The B. G. Corporation, of New York, further developed its
line of radio-shielded spark plugs, employing special materials and
the most exacting standards of design and workmanship. A special
plug was developed for liquid-cooled engines.

Berry DBrothers, of Detroit, devoted considerable research and
experimentation on weather racks and in salt water which resulted
in improvements in their line of airplane finishes. New quick-drying
and synthetic enamels were perfected and heavy bodied dopes were
developed for the Navy. A pigmented dope of metallic lustre, was
also put on the market.

The Dreeze Corporation, of Newark, continued to supply its
ten-year old market with its flexible metal air hose, and at the same
time made available complete shielded ignition systems, from mag-
neto housings to spark plug cans, conduit fittings for all kinds of
wiring, Acroflex fuel and oil lines with fittings, and other acces-
sorics, including a new line of aircraft navigation and running
lights.

The Champion Spark Plug Company of Toledo, O., expanded
plant and payroll to produce its new mica aircraft spark plug, a
radically improved design in the method by which the mica-wrapped
spindle is secured in the bushing to form a positive gas-tight joint.
A metal sleeve is forced between bushing and spindle under pres-
sure and electric heat so that the metal actually flows to form the
joint.

The Cleveland Pneumatic Tool Company, in addition to its
“Aerol Strut,” developed a pneumatic starter adaptable to both the
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electric inertia accelerator and to winding the inertia starter without
clectric power. One of the unique developments is the use of the
spline shock absorber practically doing away with the landing
gear.

The Curtiss Acroplane & Motor Company, of Buffalo, N. Y.,
completed tests on its electric controllable pitch propeller, and a
number were installed on air line and military planes. The pitch of
the Curtiss propeller is changed by means of a small electric motor
which is geared to the propeller blades with a reduction gear ratio
of 36,000:1.

The Eclipse Aviation Corporation, of Itast QOrange, N. J., a
division of Dendix Aviation. continued serving the market with
starters and injection equipment, and added to its products the
Eclipse Air Injection Starter. The company planned important
new devclopments for 1934.

The Edo Aircraft Corporation. of College Point. N. Y., exclu-
sive specialists in the design and manufacture of all-metal scaplane
floats and hulls, developed six new models of floats for Depart-
ment of Commerce license, constructed a complete float type am-
phibion for the Seversky Aircraft Corporation. produced a new
type of float equipped with retractable ]a.nding beaching gear, and
continued to supply standard floats for private and transport flying.
Edo float models were designed especially for the Byrd Expedi-
tion’s Curtiss-Wright Condor and Col. Lindbergh’s Lockheed plane.

The Egyptian Lacquer Manufacturing C(?mpany, of Kearny,
N. J., continued its production of a complete line of clear and pig-
mented dopes. solvents. thinners, lacquer enamels, undercoats and
finishes for fabric. metal and wood parts of aircraft.

The Electric Storage Battery Company, of Thiladelphia, con-
tinued development and production of its line of Iixide batteries
for aviation service, one of the most important being the TX-1g,
designed to handle all lighting loads—radio, starting and ignition.

The Tairchild Aerial Camera Corporation, of New York, com-
pleted development work on the T-3:\ five-lens camera taking over-
lapping photographs in scries for line dm\‘vn maps and military in-
telligence.  Actually five cameras combined in one, the T-3A
takes simultaneously onc vertical photograph and four oblique photo-
graphs, and the latter are rectified into vertical photos during the
printing process, the same scale as the one made with the vertical
lens chamber. TFrom an altitude of 20,000 feet a strip 20 miles
wide is covered at a scale of 1 to 40,000, and a single assembly of
five photographs covers 226 square miles. I‘rom 25,000 feet a strip

=5

26 miles wide is covered and the scale is 1 to 50,000, approximately.
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plug, which will he marketed by 200 Scintilla sales agents abroad.

The International Flare-Signal Company, of Tippecanoe City,
O., continued its production of a complete line of parachute flares,
all awarded Approved Type Certificates as meeting the require-
ments of the U. S. Department of Commerce.

The Irving Air Chute Company, of Duffalo, continued its de-
velopment of parachutes, most important innovations heing a quick-
release harness and the Irvin Chair Chute which is believed to meet
all requirements for passengers in cabin planes. A new parachute
flare was also placed on the market during the year. The company
announced that 36 countries use 12 different models of Irvin para-
chutes which have saved a total of 8oo lives.

Walter Kidde & Company. of New York, installed on hundreds
of military and transport planes their new Lux airplanc engine fire
detector and their Lux extinguisher., with which more than forty
engine fires were snuffed out while motors were being warmed up.
Improvements in the control system of the extinguisher reduced to
an eighth the effort required to operate it in an emergency. The
fire detector was developed to give hoth audible and visible alarms in-
stantaneously.

The Kollsman Instrument Company, of Brooklyn, New York,
introduced new instruments and increased its personnel 100 per
cent. The sensitive altimeter was redesigned, increasing its accu-
racy and reliability still further. An air speed indicator and a
tachometer were developed. A new and revolutionary type of com-
pass was added to the Kollsman line. This instrument was made
in two sizes for hoard mounting with a shock absorbing device built
as an integral unit inside the case. Supplicd with these compasses
is a compensator climinating error even when the plane is in-
clined at any angle up to 15 degrees. IFour types of manifold pres-
sure gages in varying ranges and calibrations were developed besides
vapor pressure thermometers and an engine gage unit consisting of
a calibrated thermometer, oil pressure and fuel pressure gage.
Standard air speed indicators and fuel quantity gages were also
redesigned, making them simpler and increasing their life.

The Leece-Neville Company, of Cleveland, continued to supply
the industry with three sizes of 12-volt, voltage-regulated engine-
driven generators and also three sizes of two-voltage generators to
supply a high voltage for aircraft radio while making available the
normal voltage.

The MacWhyte Company, of Kenosha, Wis., introduced a stream-
line tie rod with a true streamline section, showing under flight and
wind tunnel tests certain advantages over the standard oval or
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ply the industry with aircraft piping equipment in brass and alum-
inum alloys. The Parker tube or pipe connection” is based on a
flange on each of the tubc ends to be joined. The flanges arc
wedged between two parts of the pipe fitting which are screwed
together.

The Pioneer Instrument Company continued to produce and
supply a world-wide market with air distance recorders, air speed
indicators, pitot and venturi tubes, altimeters, bank indicators, climb
indicators, clocks, magnetic compasses, drift indicators, fuel gauges,
supercharger gauges, tachometers and thermometers.

The Pittsburgh Screw and Bolt Corporation continued produc-
tion of the Dicks hollow steel blades for propellers; and they were
standard equipment in the air services and on scheduled transport
lines.

The Pyle-National Company, of Chicago, redesigned its 36-inch
floodlight believed to be the largest on the market for a 5,000 watt-
115 volt lamp; also developed a new built in leading edge landing
light, a new type of prismatic lens navigation light, using silvered
glass precision mirrors and lenses of heat-resisting glass. That
new equipment was installed on the Boeing transports.

A most important step was taken by Radio Corporation of Amer-
ica, when all its aviation radio activity was transferred from Radio-
marine Corporation of America, one subsidiary company, to RCA
Victor Company, another subsidiary. This move brought RCA’s
aviation activity completely under one roof, figuratively speaking,
for at its large Camden plant RCA has concentrated all research
activity, commercial development and production of apparatus. This
move will throw the full advantages of RCA’s resources squarely
into aviation. Following this transfer, development was immediately
begun on a complete new line of aviation radio apparatus. Com-
plete systems for any aviation communication or navigational use
are in production and will be marketed. Component items of systems
now available include a new aircraft beacon weather receiver for
itinerant aircraft and small air lines, a new aircraft transmitter, a
new airport receiver equally adaptable to pilot or aviation executive
home use, and a new airport traffic control transmitter.

John A. Roebling’s Sons Company, of Trenton, N. J., continued
production of special control cables, welding wire and other wire
rope accessories. Special care was given the control cables, said
to represent the highest development in the art of wire rope manu-
facture. Each individual wire is submitted to exacting tests, after
which the finished cable is subjected to proof-loading and fatigue-
testing far beyond the most rigid specifications.
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The Sinclair Refining Company, of New York, continued to
supply the operators of flying craft with its special line of fuels
and lubricants.

SKF Industries expanded its aviation activities in the develop-
ment of ball and roller bearings for aircraft cngines and other
equipment. A special department produced engine bearings having
particular precision tolerances. A control pulley incorporating a
ball bearing was developed during the year. The airship “*Macon™
contains more than 3,000 SKI hearings.

The Smith Engincering Company. of Cleveland, O., manufact-
urers of the Smith Controllable Propeller, was taken over by the
Cord Corporation. The Lycoming Manufacturing Company at \Wil-
liamsport, Pa., another unit of the Cord Corporation, was li-
censed to manufacture the Smith controllable propeller, and sales
are also handled Dy this company.

The Smith controllable propeller 1s mechanically operated and
has an infinitc number of blade scttings. The control is operated
from the cockpit and the blade angle can be changed at any time in
flight at the will of the pilot.  Provision was also bheing made for
electrical control for use on multi-motored planes. The line of pro-
pellers formerly manufactured by the Smith Iingincering Company
was being retooled for production, with plans for the design and
manufacture of a complete line of controllable propellers for en-
gines ranging from =200 to 800 horsepower.

The Socony-Vacuum Corporation. formed in 1931 hy the
merger of the Standard Oil Company of New York and the
Vacuum Oil Company, was marketing its products developed for
aviation service including lubricants and a fucl refined especially
for aircraft engines and incorporating exclusive climatic control
features.

Products of the Sperry Gyroscope Company were invaluable
adjuncts to many of the outstanding flight achievements of the year.
On the Balbo expedition cach of the twenty-five Italian seaplancs
was equipped with a Sperry Horizon and two Directional Gyros, in
all, seventy-five Sperry instruments. Perfect performance of every
instrument was reported. Col. Lindbergh had his Lockheed Sirius
monoplane equipped with a special vibration-proof instrument panel,
complete with Sperry Horizon and Directional Gyro, designed and
installed by the Sperry Company. When the United States Navy
made its record-breaking, formation flight from Norfolk to Coco
Solo, the six Consolidated Patrol Boats were equipped with Sperry
Horizon and Directional Gyro. Wiley Post, on his record solo
flight around the world, carried the Sperry Pilot for automatic
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flying.  This device is no longer electrical, but instead. is a pneu-
matic-hydraulic type developed during the vear. Among the planes
equipped with the Sperry automatic pilot were a United Air Lines
Joeing transport and the first of the T\WWA Douglas airliners.

During the year the Sperry engineers developed specifications
for soundproofing which were incorporated in the design and con-
struction of the Curtiss-\Vright Condor and the Douglas Airliner.

The Stanavo Specification Doard. Inc., organized and supported
by the Standard Oil Companies of New Jersey, California and In-
diana, was formed for the primary purpose of developing and
standardizing specifications for aviation petroleum products. In
addition to providing a complete line of fuels to meet the require-
ments of every model of aviation engine now being manufactured,
over a horsepower range from 23 to 1,000, as well as special blends
for various high-speed flights here and abroad, the Stanavo Board
cooperated closely with acronautical engineers and manufacturers.
The development of hydrogenated high flash fuels by the Standard
Oil Company of New Jersey promises marked reduction in fuel
consumption, with increased brake mean effective pressures and
higher power output. Several lubrication specialties have been de-
veloped by the Board to meet the demands of the highly specialized
precision instruments in modern aircraft. )

The Standard Oil Company of Indiana continued to supply air
lines and other aeronautical interests with fuels and lubricants.

The Stewart Hartshorn Company, of New York, continued to
supply the aircraft manufacturing industry with streamline wire
tie rods for external bracings. producing them by the cold reverse
rolling method. The wires are drawn and cold volled from electric
furnace carbon rod, special heat-treating processes creating  high
tensile strength.

The Summerill Tubing Company of Bridgeport, Pa., con-
tinued to serve the trade by carrying a good stock of raw material,
as well as warchouse stocks of finished, standard sizes. The same
policy pursued from the beginning of the use of seamless steel
tubing was being continued.

The Texas Company's fleet of airplanes, which the company’s
territorial aviation representatives use for travel throughout the
country, were continued in service as flying laboratories for the re-
scarch division of the refining department. Gasoline, oils, greases
and other such products received major tests in craft flown by Com-
mander Frank M. Hawks, J. D. “Duke” Jernigin and other Texaco
pilots,  In aviation, as with its other products, Texaco uses a
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practical proving ground hefore adopting specifications for service
to its transport, airport and other customers.

Thompson Products, Inc., of Cleveland, continued its develop-
ment of aircraft engine valves of all designs, including tungsten,
cobalt-chrome and silchrome, in both solid and hollow stem types.

The Thurston Cutting Corporation, of New York, continued to
supply the industry with its special line of airplane fabric cover-
ings, tape, balloon cloth and similar accessories. Their Dartmouth
Tex airplane fabric was used by the Byrd expedition for windproof
garments.

The Vellumoid Company, of Worcester, Mass., continued to
market its special line of complete gasket assemblies for specific air-
craft engines.

The Western Electric Company in collaboration with the Bell
Telephone Laboratories continued its development work on avia-
tion communication apparatus. Of particular interest was the work
done with apparatus for blind landing. The Fairchild plane of the
Bell Laboratories was fully equipped and used in making repeated
checks on the blind landing beacon of the Department of Com-
merce at Newark, N. J. The newly designed radio telephone equip-
ment, brought out in 1932, through the cooperation of transport
operators was kept under close observation in 1933. Reports on
its day-by-day operation under all conditions of transport service
testified to its successful performance. The introduction of crystal
control into receivers, similar to that already used in transmitters,
serving to place the receivers on a fixed frequency and lock them
there, added further to the dependability of radiophone communica-
tion. The Western Electric radiophone was installed in United Air
Lines and Transcontinental & Western Air transport planes.

The Wyman-Gordon Company, of Worcester, Mass., continued
production of aluminum alloy forgings, among them a forged alum-
inum-alloy piston and other forgings for crankshafts, connecting
rods, cams, gears and hubs.

Among other accessory concerns purveying to the industry and
forming important units of the national institution of aviation are
the following: the Aero Supply Manufacturing Company of Corry,
Pa.; Airplane Wheel & Rim Corporation, of Binghamton, N. Y.;
the Bredouw-Hilliard Aeromotive Corporation of Kansas City, Mo.;
the Elgin National Watch Company of Elgin, Tll.; Johnson Air-
plane & Supply Company, of Dayton, O.; Security Sportswear
Company, of Chicago.
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STINSON AIRCRAI'T CORPORATION
Wayne, Mich.

Moner O 2 Prace
ExciNgE: Lycomineg R-680-4
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STINSON AIRCRATT CORPORATION
Wayne, Mich.

Mopern SR 4 PrAcE
EnciNeE: Lycoming R-680
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WACO AIRCRATFT COMPANY
Troy, Ohio
MoperL A 2 Prace
EnciNne: CONTINENTAL
Jacoss LA-1
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WACO AIRCRAFT COMPANY
Troy, Ohio

Mover WHD 2 Prace
Encing: Wricut WHIRLWIND
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WACO AIRCRATT COMPANY
Troy, Ohio
MongrLs PBF & UBF 3 Prace
EnxciNE: Jacoss LA-1
ConTINENTAL R-670
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WACO AIRCRAFT COMPANY
Troy, Ohio

MoperL UIC 4 Prace
Excing: ContinenTaL R-670
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B/J AIRCRATT CORPORATION
Baltimore, Md.

Aryy Pursurr Y1P-16 2 Prace
Excine: Curtiss CONQUEROR
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B/J AIRCRAFT CORPORATION
Baltimore, M(.

Navy Fienrer XF2J-1 2 PrLacE
Excine: Wricnr Wuirpwinn
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B/J AIRCRAFT CORPORATION
Baltimore, Md.
Osnservarion 0OJ-2
Enxcing: Prart & WinrtNney Wase Junior
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BOEING AIRPLANE COMPANY
Secattle, Wash.
Bomber Y1B-QA

Encine: Two Prarr & Wuirney HorNeTs
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BOEING AIRPLANE COMPANY
Seattle, Wash.
FicuTer IF4B-4

EnciNE: Prart & WHiTNEY Wase
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BOEING AIRPLANE COMPANY
Seattle, Wash.
Freurer XI'6B-1
EnciNg: Pratr & WuairNey Twin Waser JuNior
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23-75"

BOEING AIRPILANE COMPANY
Seattle, Wash.
Pursurr P-26A

EngINE: Pratr & Wrirney Wasp
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CONSOLIDATED AIRCRATT CORPORATION
Buffalo, N. Y.
Parror Fryine Boat P2Y-1
Ewncines: Two Gearep WricHr CycLoNES
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Ficuter F11C-2

Encine: WricHT CycrLoNe F

GosHAWK
700 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Hawx Punsuitr Lanp Prane

Excing: Wricnur Cyrcone T

700 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buftalo, N. Y.

Farncon SearLaNie 2 Prace
700 H.P.

OsservaTioN & ATTACK
Encing: WricHT CycLoNg T
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Hawx Pursvir Searrane

EnNGiNe: WricuT Cycrong F 700 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

OsservaTioN & ATTAack

Encine: Wricnt CycLoNE I

Farcon 2 Prace

700 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Farcon Opservarion O-39
Excine: Curtiss ConQuEROR 650 H.P.




MILITARY AIRPLANES 339

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Arrack YA-8 “Surixe”’
Encing: Curtiss Coneueror 650 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N, vy,

A1irsurp Ficirrer F9C-9
Excine: Wricnt Whirnwiy, 420
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CURTISS-WRIGHT AIRPLANE COMPANY
St. Louis, Mo.

OsprEY 2 Prace
Excing: Wrigar WHIRLWIND 420
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GREAT LAKES AIRCRAFT CORPORATION
Cleveland, Ohio
Mopern XPT-930
ExciNe: CoNTINENTAL
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GREAT ILLAKES AIRCRAFT CORPORATION
Cleveland, Ohio
OpservaTioN AMpHIBION XSG-1
Excing: Pratr & WarrNey Wasp JuNIOR
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KEYSTONE AIRCRAFT CORPORATION
Bristol, Pa.
Boyparpnent B6-A
Enxcines: Two Wricnt CycLoNes
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KEYSTONE AIRCRAYT CORPORATION
Bristol, Pa.
Moprr OI.9
EnciNng: Prarr & WurrNey Wasp
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KEYSTONE AIRCRAFT CORPORATION
Bristol, Pa.
Ousservation 02L
Excing: Prarr & Wuarrngy Wase

349
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STEARMAN AIRCRAFT COMPANY
Wichita, Kans.
MopEL 82 2 Prace
EncINE: PraTr & WHITNEY T8A Wasp JuNIiOor
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8.30 M.
277-2 217327

CHANCE VOUGHT CORPORATION
East Hartford, Conn.
Corsair V-80 1 Prace
ExeiNe: Prarr & Wurrney HoRNET
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CHANCE VOUGH'T CORPORATION
East Hartford, Conn,
Consair V-90 2 PrLace
ExciNg: Prarr & Wirngy HorNeT
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AERONAUTICAL CORPORATION
Cincinnati, Ohio

Aeronca BE-113A

2 CYLINDER

e—®©

T

OF AMERICA
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SANIONT LAVIDUIV
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KINNER AIRPLANE & MOTOR CORPORATION, LTD,
Glendale, Calif.
Mobprn K-35 100 H.P,
Mobrn B-5 125 LD,
5 CyriNpeR Ranian AmcooLep

SANTONT LAVIDUIV
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KINNER AIRPLANE & MOTOR CORPORATION, LTD.

Glendale, Calif,
MonenL R-5 160 H.P.

5 CYLINDER Rapiav AIrcooLED

9s¢

»

SANIONT LAVIDMIV



50 DIA. APPROX: ~ 35,

\

CENTER OF
GRAVITY:
’

KINNER ATRPLANE & MOTOR CORPORATION, LTD.
Glendale, Calif.
MobprL C-5 210 H.P.

5 CYLINDER RamarL AmrcooLep
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LYCOMING MANUFACTURING COMPANY
Williamsport, Pa.
Moner R-680 215 H.P.
0 CYLINDER Rapriar.  AmrcooLep

gc¢

SANTONYT LAVRIDAIV
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LYCOMING MANUIFACTURING COMPANY

Williamsport, a.

Moprrn R-680-1

R-(80-2
R-680-0
R-6G80-5
R-G80-7

1]

Ranian

220 H.P,
240 H.P,
245 H.P.
260 II.P.
240 H.P.
Ancoornknp

- SHUNIDN LAVHRITY
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PRATT & WHITNEY AIRCRAIT COMPANY
Yast Hartford, Conn.
Horxer D 675-700 H.P.
0 CYLINDER Rapia  AIRCOOLED

09¢

SUNIONY LAVIDMIV
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PRATT & WHITNEY ATRCRATFT COMPANY
Tast Hartford, Conn,
Horner D (Grarep 3:2) 700 H.P.
9 CyrLinoer  RapiaL  AIRcooLED

s "
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SANIDONY LAVIDYIV
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PRATT & WHITNEY AIRCRAI'T COMPANY
Last Hartford, Conn,
Horner D1 (Gearep 3:2) 575-700 H.P.
9 Cyrinper  Rapran AircooLep

SHNIONYT IAVINIIV
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PRATT & WHITNEY AIRCRALT COMPANY
East Hartford, Conn.
Wase Junionr 300-420 IL.P,
0 CYLINDER Rabran AIRCOOLED
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PRATT & WHITNEY AIRCRAFT COMPANY

Fast Hartford, Conn.
Twin Wase Junton (Graren 8:2 aANp 4:8)
14 Cyrinper  Rapiar ArrcooLED

650-700 H.P.

SANTONYA LAVIDVIV
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PRATT & WHITNEY AIRCRAFT COMPANY
East Hartford, Conn.
Wasp 420-550 H.P.
0 CyYLINDER Rapian AIRCOOLED

99¢

SANIONT LAVIDUIV
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PRATT & WHITNEY AIRCRATT COMPANY
East Iartford, Conn.
Wase (Geanep 3:2) 460-525 ILD.
0 CyLINDER Rapiar  Amrcoonep

SANIONT LAVIDUIY
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PRATT & WHITNEY AIRCRAFT COMPANY
East Hartford, Conn.
Twin Wasp (Granep 3:2) 750-830 H.P.
14 Cyrinper  Ravian  Aircoonrp
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Curtiss CoNQUEROR 650 H.P.
12 Cyrninper  V Tvypr Liquin CooLEDn

z/S

SHUNIONIT LAVIDIIV




373

AIRCRAFT ENGINES

UA'1007) AINOI'f  HAAL, A UHANITAD FI
‘d'H 089 —— (aauvan) AodIAdNOY) SSLLUAY)
‘[N ‘uosrxoje g
NOILVIOJd™OD TVOILAVNOUIV LHOTIAM

2,
2oz

Im.m_b‘




-

WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Curtiss Surer CoNQUEROR

12 Cyrinner  V Tyre

750 H.P. a1 Sea LEevEL
600" H.P. aT 12,000 I'r,
Liouip CooLED

/8

SANIONA LAVIDYIV
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Curriss StpEr CONQUEROR (Grarep) 750 H.P. oAt Sea LEeVEL
600 H.P. aT 12,000 Fr.

12 CYLINDER V Tyre Ligouin CooLep

SANTONYT LAVIDIIY
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.
Wricnt Gipsy 90 H.P.
4 CYLINDER I~ Lixge AIRCOOLED
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WRIGHT AERONAUTICAL CORPORATION

Paterson, N. J,

Wricnr WhHirLwiIND 175 H.P. o

5 CyuinvEr  Fixen Rapiarn Amrcoorkn J
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.
Wricnt WHIRLWIND 250-285 H.P.
7 Cyrninper  Fixep Rapian AIrcooLED
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Wricnt CycLONE 715 H.D.
0 Cvyrinper  Fixen Rapian ArrcooLen
(This engine also has ratings of G5 and 675 H.P. at sea level,
735 H.P. at 1,000 feet altitude and 710 H.P, at 7,000 feet altitude.)
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WRIGHT AERONAUTICAL CORPORATION

Paterson, N, J.
Wricir CycroNe (Grawrep 16:11)
9 Cyrixper  Frxep  RapiaL AIRcoonep

715 H.P.

STANTONTT LAVRIDMIV
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CHRONOLOGY FOR 1933

Orville Wright receives first honorary fellowship of the Institute of
the Aeronautical Sciences.

Fifth Annual All-American Air Races held at Miami, Fla.

Gold Medal of the Fédération Aéronautique Internationale for 1932
awarded to Juan de la Cierva.

Jean Mermoz with five passengers, flies from Marseille, France, to
Buenos Aires, Argentina, having made the transatlantic flight
from St. Louis, Senegal, to Natal, Brazil, in 14 hrs. 27 min., on
January 16, (Couzinet 70, 3 Hispano-Suiza motors.)

Ierbert Schiff Memorial Trophy for 1932 presented to Marine
FFighting Plane Squadron 10-M.

Transcontinental and Western Air, Inc, starts air mail service from
Columbus, Ohio, to [Fort Wayne, Ind.

Siyuadron Leader O. R. Gayford and Flight T.icut. G. E. Nicholetts
establish  distance record of 35,308.985 miles flying from Cranwell,
England, to__Walvis Bay, Southwest Africa. (Fairey Long-Range
monoplane, Napier Lion motored.)

Capt. James A. DMollison flies from Lympne, EFngland, to Natal
{Irnzi], covering 4,600 miles in 3 dlays, 10 hrs, ¥ min., and nmkiné_
the transatlantic crossing from Thies, Sencgal, to Natal in 17 hrs
40 min. (De IHavilland TPuss Moth, De Havilland Gipsy \[ajd;‘
mutored.) b

American Airways, Inc, extends air mail service from Toledo, Ohio
to Columbus, Ohio. )

American  Airways, TInc,, starts air mail service between BRuffalo
N. Y. and Deétroit, Mich, o

American  Airways, Tnc., starts air mail service between Roston
Mass,, and Albany, N. Y. '

\l:]\gkal_\" Trophy for 1931 presented to Major General Benjamin 0.
TOuios,

“U. S. S. Ranger,” aireraft carrier, launched at Newport News, \u.

Kohler Aviation Corporatiou_extends air mail service from Muskegon,
Mich.,, to Milwaukee, Wis,

Northwest Airways, Inc., extends air mail service from Dismarck,
N. D, to Dillings, Mont.

Victor Smith flies from Lympne, England, to Cape Province, South
Africa, in about 4 dJays, on attempted tlight to Cape Town. (Comper
Swift, Pubjoy motored.)

“U. S. S. Macon' christened at Akron, Ohio, by Mrs. W. A, Moffett.

Maryse Hilsz flies from DParis, lrance, to Hanoi, Trench Indo-China,
in' 5 days, 22 lirs., establishing new record, later flying to Tokio,
Japan, and back to Paris. (Farman, Gnome-Rhone K-7 motored.)

Two Dritish planes, piloted by Lord Clydesdale and Tlight Lieut. D,
17, McIntyre and carryving It. Col. L. V. S Blacker and S. R,
Tlonnett, fly over Mt. Everest. (Houston-Westland, Bristol Pegasus
S.3 motored, and Westland Wallace, Bristol Pegasus S.3 motored.)

“U. S, S. Akron™ crashes at sea off New Jersey coast, with a loss of
73 officers, crew and guests.

Irancesco Agello establishes seaplane speed record of 423.822 m.p.h,
at Desenzano, Italy., (Macchi-Castoldi 72, Fiat A.S.6 motored.)

Second flight over Mt. Everest made by two British planes, piloted
by Lord Clydesdale and Flight Lieut. D. [F. McIntyre and carry-
ing Lt. Col. L. V. S, Blacker and A, L. Visher. (Ilouston-Westland,
Bristol Pegasus  S.3  motored, and Westland Wallace, Bristol
Pegasus  S.3 motored.)
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“U. S, S, Macon” makes first flight at Akron, Ohio, carrying 105
persons,

Cheney Award presented to Private Arden M. Farley of the Army Air
Corps.

Rear Admiral Ernest J. King becomes Chief of the Bureau of Aero-
nautics, Navy Department,

Captain Stanislaus  Skarzynski flies from .Q:m’ Luis, Senegal, to
Maceio, Prazil, in about 17]% hours. (R.W.D3, De Havilland
Gipsy Major motored.)

Jean  Mermoz, with six passengers, ﬂicsifru‘m Natal, ‘razil, to
Dakar, Senegal, in 17 hrs. 10 min. (Couzinet, 3 Hispano-Suiza
motors.)

Franklin Institute Medal awarded to Orville Wright,

International Austrian Alpine Flight won by S. Josipovich, (Klenmm
K1 32, Argus A.S. 8R motored.)

Mackay Trophy for 1932 presented to Eleventh Bombardment Squadron
of Army Air Corps.

First annual Deutseh de la Meurthe Cup Race won by  Georges
Détré, (Potez 33, Poter 913 motared.)

Collicr Trophy for 1932 presented to Glenn 1. Martin for the de-
velopment of an outstanding  bi-engined, high-speed, weight-carrying
airplane,

Lt, Comdr. Frank M. Ilawks flies non-~top fram l.os Angeles, Calif.,
to Floyd DBennett Field, Brooklyn, No Y., in 13 hrs. 26 min. 15
sec., establishing new  west-cast non-stop record, (Northrop Gumma,
Wright Whirlwind R-1510 motored.)

Capt. Muariano RBarberan and I:icm. Toaquin Collar Oy from Seville,
Spain, to Camguey, Cuba, in about 40 hrs, (Dréguet,  1lispano-
Suiza motored,)

Capt. J. Errol Boyd, with Robert . Tyon and Harold P Davis, flies
non-stop from Floyid Bennett Field, Brooklyn, N. Y., (o St Mare,
Haiti, in about 24 hys, (Bellanea monoplane,  Wright  Whirlwind
motored.)

Jumes J. NMattern, on an attempted flight aronnd the world, lies from
Flovd Bennett Field, Brooklyn, N. Y., across the Atlantie and s
far as Siberiu, wlhere he is forced down, later Hying part of the
way back to New York. (Lockheed  Vega, Pratt and  Whitney
Wasp motored.)

Royal Air Force Display held at Hendon, England.

Col. Roscoe Turner flies from Floyd DBennett Field, Prooklvn, N, Y..
to Los Angeles, Calif.,, in 11 hrs. 30 min., establishing new  cast-
west record. (Wedell-Williams, Pratt and Whithey Wash motored.)

American Air Races held at Chicago, 1L, under the sponsorship  of
the Chicago Tribune.

National Air Races held at Los Angeles, Calif,, under the SpOnSOr-
ship of the National Acronautic Association,

General Ttalo Balbo, leaving from Orbetello, Ttaly, with 23 seaplanes
of the Italiun Air Iorce, flies to Chicago, [1l., via Teeland  anl
Labrador, 23 of the planes returning to Rome via New York, New-
foundland, and the Azores. (Savoia-Marchetti  S-55N, 2 Tsotta
Fraschini Asso motors.)

Amelia Farhart Putnam flics from los x\nm-}cs, Calif., to Newark,
N. J, in 17 hrs, 7 min. 30 sec, establishing new  record  for
wonien.,  (Lockheed Vega. Pratt and Whitney Wayy, motored.)

King’s Cup Race won by Capt. Geofirey e Tlavilland at Tlatheld,
Eugland. (De  HMavilland  Leopard Moth, De Ilavilland Gipsy
Major motored.)
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Fourth Annual National Soaring Contest held at Elmira, N. Y.,
under auspices of the Soaring Socicty of America, Inc.

Capt. Stephen Darius and Stanley T. Girenas fly from Floyd Bennett
FField, DBrooklyn, N. Y., to Soldin, Germany, where they crash
and are killed. (Bellanca, Wright Whirlwind motored.)

\Wiley Post, starting from Floyd Bennett Tield, Prooklyn, N. Y.,
Hies around the world in 7 days, 18 hrs. 49% min., covering
15,596 miles in 4 days, 19 hrs. 36 min. flyine time and establishing
new record.  (Lockheed Vega, Pratt and Whitney Wasp motored.)

Capt. James A. Mollison and Amy Johnson Mollison fly from Pendine
Sands, Pendine, Wales, to Stratford, Conn., in about 39 hrs. (De
Havilland Dragon, 2 De Havilland Gipsy Major motors.)

Kurt Schmidt establishes duration record for gliders of 36 hrs. 33
min. at Korschenruh, Germany. (Grunau glider.)

Liecut. Maurice Rossi and Paul Codos fly from [Floyd Bennett Tield,
Brooklyn, N. Y., to Rayak, Syrin, establishing a distance record
of 5,657.387 miles in about 55 hrs. (Bleriot 110, Hispano-Suiza
motored.)

Daniel Guggenheim medal for 1933 awarded to Comdr. Jerome C.
Hunsaker.

International Air Races held at Chicago, Ill., under the sponsorship
of the Chicago Daily News and the sanction of the National Aero-
nautic Association.

General  TFrancesco de Pinedo is killed at Flovd Bennett Field,
Brooklyn, N. Y., in taking off on a transatlantic flight.

Gordon Bennett Balloon Race won by Capt. Franciszek Hynek and
Licut. Zbignicw Burzynsky of Poland, flying 846 miles from Chi-
cago, Ill, to Launiere, Quebec, Canada.

James R. Wedell establishes landplane speed record of 304.98 m.p.h,
at Glenview, 110 (Wedell-Williams special racer, Pratt and Whitney
Wasp motored.)

Six flying boats of Navy Squadron VP-31 fly non-stop from Norfolk
Va., to Coco Solo, C. Z.! making a record distance ft‘)rma;‘im;
flight ())f 2,059 miles. (Consolidated P2Y-1, 2 Wright Cyclone
motors.

Fugene L. Vidal is appointed Director of Aero .
. 2 nau -
of Commerce. utics, Department

Richard C, DuPont establishes American distance record f i ¢
121.6 mile Rock I ; ' anc cor or gliders of
1-P.S xz&ﬁls)laf‘:g_';l Rock IFish Gap, Va., to 1 rederick, Md.  (Bowlus

Col. Roscoe Turner flies from Burbank, Calif., to Flovd B i
er ank, " vd B t Field,
Brooklyn, N. \..' in 10 hrs. 4 min. 55 sec., establishing e:xm:é\v r\:ee]sdt-
east record. (Wedell-Williams, Pratt and Whitney Wasp motored.)

Gustave Lemoine establishes altitude landplane record of
feet adt) Villacoublay, [rance. (Potez 50, eGnréme(-)Rh::éSlgI.\:‘-}-S‘
motored,

Soviet balloon “U. S. 5. R.”, carrying George Prokofiev, Konstantin
Godunov, and Ernest Birnbaum, ascends to a lheight of 62,335 feet
near Moscow, U. S. 8. R, = s

Air. Commodore Sir  Charles Kingsford-Smith  flies from Lympne,
England, to Wyndham, Western Australia, in 7 days, 4 hrs, 43
min., establishing new record. (Percival Gull, De Havilland Gipsy
Major motored.)

National Charity Air ~Pageant helc} at Roosqvelt Tield, Mineola, N. Y.,
under auspices of Sportsman Pilot Association.

Major Alexander P. de Seversky establishes amphibion speed record
of 179.76_ m.p.h, at Roosevelt Field, Mineola, N. Y. (Seversky §.3,
Wright Whirlwind motored.)
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“U. S. S. Macon” flies non-stop from TLakechurst, N. J., to its base
at Sunnyvale, Calif.

Charles T. P. Ulm, G. U. Allen, P. S. G. Taylor and J. Edwards,
navigator, fly from Harmondsworlh, England, to Derby, Western
Australia, in 6 days, 17 hrs. 56 min., es(ablishing new record.
(Avro 10, 3 Wright Whirlwind motors.)

“Graf Zeppelin® extends its regular scheduled South American trip
to include Miami, Fla., Akron, Ohio, and Chicago, IIl.

Annual convention of National Aeronautic Association held in Wash-
ington,

Bleriot Cup won by Capt. Pietro V. Scapinelli, flying 30 minutes at a
speed of 384.86 m.p.h., from Porto Coursinoe to DPorto  Recanati,
Italy, (Macchi-Castoldi 72, Iiat A. S. ¢ motored.)

Flying boat of the Deutsche T.uft Ilansa makes test flight from
Bathurst, Africa, to Natal, Drazil, with stop in mid-ocean at the
steamer Westfalen,

Lt. Comdr. Thomas G. W. Settle and Maj. Chester I.. [Fordney
established an official altitude record of 61,236.691 feet in a balloon,
flying from Akron, Ohio, to Bay Side, N. J

Air Mail TFliers’ Medal presented to Mal I, Freeburg of Northwest
Airways, Inc.

I'acific International Air Pageant held at Curtiss-Wright San TFrancisco
Airport, San Mateo, Calif.

Col. and Mrs., Charles A. Lindbergh return to New York, having
left Glenn Curtiss Airport, North DBeach, Queens, N. Y., July 9
on a 29,081 mile survey flight for PPan American Airways, includ-
ing Greenland, Iceland, Moscow, the Azores, West Africa and
South America. (Lockheed Sirius, Wright Cyclone motored.)

Frances M. Marsalis and Iielen Richey establish women’s refueling
duration record of 9 days, 21 hrs, 42 min. at Miami, Fla. (Curtiss
Thrush, Wright Whirlwind, motored.)

Col. Charles A. Lindbergh presents his airplane and equipment used
on survey flight to American Museum of Natural Ilistory.

Rear Admiral Richard E. Byrd, with [larold I, June, pilot, William
Bowlin, J. A. Pelter, and Carl O, Petersen, makes four-hour ex-
ploration flight from his ship in the Antarctic, (Curtiss-\Wright
Condor seaplane, 2 Wright Cyclune mnotors.)
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wusis
e 1338 Feet

WORLD ALTITUDE

41794 Feet
RECORDS Fost
30474
Fest
1
3113
B B
20078
18405 _F
Fest
12959
Fout
L]
361 'r'::s
Feet
1908 1909 1911 1912 1913 1919 1920 1921 1923 1827 1929 1930 1932 1933
ALTITUDE RECORDS BY AIRPLANE
Date Flace Airplane Pilot Altitude
1908 France Wright (US) W. Wright 361 ft.
1909 France Antoinette (Fr) T.atham 1,486 ft.
1911 France Bleriot (Fr) (Garros 12,959 ft.
1912 Algeria Morane (Fr) Garros 18,405 {ft.
1913 France Nieuport (Fr) Legagneux 20,073 ft.
1919 United States Curtiss (US) Rohlfs 32,450 ft,
1920 United States Lepere (U'S) Schroeder 33,113 ft,
1921 United States Lepere (US) Macready 34,507 ft.
1923 France Nieuport (I'r) l.ecointe 36,564 ft.
1927 United States Wright (US) Champion 38,474 ft.
1929 Germany Junkers (Ger) Neuenhofen 41,794 ft.
1930 United States Wright (US) Soucek 43,165 ft.
1932 England Vickers (DBr) Uwins 43,975 ft,
1933 France Potez (Fr) Lemoine 44,819 ft.

OFFICIAL AIR RECORDS
Established under Rules and Regulations of the
FEDERATION AERONAUTIQUE INTERNATIONALE

Translated and Compiled by the Contest Committee, The National
Aeronautic Association, Washington, D. C.
December 31 1933

OFFICIAL WORLD AIR RECORDS
World records are defined as maximum performance regardless of the
class or type of aircraft used.

MAXIMUM SPEED OVER A 3 KILOMETER COURSE
682.078 km.p.h. (423.822 m.p.h.)
Francesco Agel]o Italy, April 10, 1933,

AIRLINE DISTANCE....ciiviivetnnnnenanan.. 9,104.700 kilometers (5,657.387 miles)
M. Rossi and P. Codos, YFrance, August 5, 6, and 7, 1933,
ALTITUDE ........................................... 18,665 meters (61,236,691 feet)

Lt. Comdr. T. G. W. Settle, USN, and Major Chester L. Fordney, USMC, United
States, November 20 1933.
CIRCUIT OF WORLD. ...ttt ttiiteteettiaeniuneriaincannns (No record established).
AIRLINE DISTANCE WITH REFUELING.................. (No record established).
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OFFICIAL INTERNATIONAL AND NATIONAL “CLASS”
RECORDS

AIRPLANES—CLASS C

DISTANCE, AIRLINE

International Record.....v.ooviviiineiinnnnan.. 9,104.700 l\xlomctcrs (5,657.387 1m1cs)
M. Rossi and P. Codos, France, Bleriot- /'1[)1!1 munoplme “Joseph l.e Drix,” HMis-
pano-Suiza 500 HP engine, from Fl oyd Dennett [Ficld, Brooklyn, New York, U. S. A.
to Rayack, Syria, August 5, 6, and 7, 1933.

National (U.S.) Recordiseiveaeninaininaanns 8,065.736 kilometers (5,011.800 miles)
Russell N. Boardman and John Polando, Bellanca monoplane, Wright J-6 300 HP
engine, from Brooklyn, New York, to Istanbul, Turkey, July 28, 29, and 30, 1931.

DISTANCE, BROKEN LINE

International Record........civeveiinivnnnnnannn 9,106.330 kilometers (5.658.400 miles)
M. Rossi and P. Cudos, France, Bleriot- 71pata monopl e, “Joseph Ie Drix,” His-
pano-Suiza 500 ITP engine, from Floyd Bennett Field, .mol\lyn, New York, U. S. A.,
to Rayack, Syria, August 5, 6, and 7, 1933.

National (U.S.) ReCOrd..iiieivneenneroeenernntienunsoononanass None cstablished.
ALTITUDE
International Record.......iiiviininenennnrenananns 13,661 meters (44,819.418 feet)

G. Lemoine, France, Potez 506 biplance, Gnome-Rhione engine, at Villacoublay, Sep-
tember 28, 1933.

National (U.S.) Record....ceeiivinienneinonnenannn 13,157 meters (43,165.880 feet)
Lt. Apollo Soucek, Wright “Apache,” Pratt and Whitney 450 HDP engine, at Ana-
costia, D. C., June 4, 1930.

MAXIMUM SPEED

Initernational Record.....covieiiiiuinnninnnnan Speed, 490.80 km.p.h. (304.98 m.p.h.)
James R. Wedell, United States, Wedcll-Williams monoplane, Pratt and Whitney
Wasp Senior engine, supercharged, Glenview, Illinois, September 4, 1933,

National (U.S.) Record....coueiriinsiiiiiriiiiinareranisinnenen Same as above,

SPEEDS FOR SPECIFIED DISTANCES WITIIOUT PAY LOAD

SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record.........ccviviveann..nn Speed, 401.279 km.p.h. (249.342 m.p.l1.)
Lieut. Cyrus Bettis, United States, Curtiss R3C-1, Curtiss V-1400 HI> engiue,
Mitchell Jield, New York, October 12, 1925,

National (U.S.) Record...iveviiieinteeneeenretenrooaarotnnsansan Same as above.
SPEED FOR 1000 KILOMETERS (621.369 MILES)
International Record.........c..vvieeieranns Speed, 347.477 km.p.h. (215.912 m.p.h.)

Flight Captain Robert Untucht, Germany, Heinkel He 70 airplane, BMW V1 630
HP engine, at Berlin-Staaken, March 22, 1933.

National (U.S.) Record..........covvvuiin. Speed, 205.06 km.p.h. (127,418 m.p.h.)
Iieut. Harold R. Harris, U.S.A., and Ralph Lockwood, DII-4L, Liberty 400 FHP
engine, at Wright Field, Dayton, Ohio, March 29, 1923.

SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record..........ivvuiivnnnnnnn Speed, 345.310 km.p.h. (214.565 m.p.h.)
Flight Captain Robcert Untucht, Germany, Heinkel 70 monoplane, BMW 630 HP
engine, Berlin-Staaken, March 24, 1933.

National (U.S.) Record....o.vveruiarennnanns Speed, 183.83 km.p.h. (114.226 m.p.h.)
Lieut. Harold R. Harris, U.S.A., DI-4L, leerty 375 HP engine, Wright Iield,
Dayton, Ohio, April 17, 1923

SPEED FOR 5000 KILOMETLRS (3106.849 MILES)

International Record......evuvveeeneneenenss Speed, 208.152 km.p.h. (130.189 m.p.h.)
Carlos de Haya Gonzales and Cipriano_Rodriguez Diaz, Spain, Breguet airplane,
Hﬁpano Suiza 600 HP engine, Seville-Utrera-Carmona course, October 7 and

1930,

National (U.S.) Record.n..eeeeeeeenenranreaneensarareenienens None established.
SPEED TFOR 10,000 KILOMETERS (6213.698 MILES)
International Record ........................ Speed, 149.853 km.p.h. (93.114 m.p.h.)

J. Le Brix, and M. Doret, France, Dewoitine airplane, Hispano-Suiza 650 HP en-
gine, Istres, June 7, 8, 9, and 10, 1931.
National (US) e D None established,

CLASS C—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

ALTITUDE

Inlenmt:onal Record.....coiiiiii i, 10,285 meters (33,743,334 feet)
gnerin, France, Breguet 198 airplane, Gnome-Rhone 620 HP engine, Villacou-
blay, eptember 21, 1932,
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National (U.S.) Record... ..ouieesvnunnnns e, 8,578 micters (28,143 feet)
Licut. H. R. Harris, U.S.A.S., USA-TI’-1, Liberty 400 1P engine, at Wright Field,
Dayton, Ohio, May 21, 1924,

SPEED FOR 1000 KILOMETERS

International Record........... ... ... .. Speed, 347.477 kn.p.h. (215912 m.p.h.)
Flight Captain Robert Untucht, Germany, Heinkel 70 monoplane, BMW V1 630 HP
engine, at Berlin, March 22, 1933,

National  (U.S.) Record. ... ...\t e e None established.
SPEED FOR 2000 KILOMETERS
International Record...........ovuveeeenann. Speed, 235.253 km.p.h. (158.606 m.p.h.)

M. Doret, Captain Terrasson and Lieutcnant l.ecarme, France, Dewoitine monoplane,

3 I-‘I)Lspnno-Suiza 575 TP cngines, Villacoublay-~Orleans—Le Roullay course, Sep-

tember 7, 1933, .
National (U, S)) ReECOM....vrnneineeirernerassneenesneenrnnnes None established.

SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been cstablished.

CLASS C—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

ALTITUDE

International Record......onoouen oo eaeeannn, 8,980 meters (29.:16].85;,3. feet)
I. Signerin, France, Breguet 198 airplane, Gunome-Rhone 620 HP engine, Villacou-
blay, Septe 23, 1932, .

Natio)r,ml (%J.lSn.l;chccord .................................. 6,346 meters (20,820 feet)
Waldo Waterman, Bach airplane, Wright J-6 engine, Los Angeles Airport, Los An-
geles, California, July 26, 1929,

SPEED FOR 1000 KILOMETERS
International Record.......... . Speed, 281.2_50 km.p.h. (174.760 m.p.h.)
Lemoine, France, Potez 50 airplane, Gnome-Rhone 700 IIP engine, Villacoublay-
Angers, March 8, 1933.
Natioggr (U.%‘E]Ricor?i%% ........ e iesannann Speed, 245.750 km.p.h. (152.700 m.p.h.)
Leland F. Schoenhair, Lockheed Vega ‘“Executive” monoplane, Pratt and Whitney
450 HP engine, supercharged. Jacksonville, Florida, February 20, 1930.

SPEED FOR 2000 KILOMETERS -
International (%{gco:d..(.). \ ............. Speed, 255.253 km.p.h. (158.606 m.p.h.)

M. Doret, Captain Terrasson and Lieutenant Lecarme, Irance, Dewoitine monoplane,

3 Hispano-Suiza 575 HP engines, Villacoublay-—Orleanz—Le Doullay course, Sep-

tember 7, 1933, el
National (U.S.) ReCOrdeeeeneeeioneeecneaeesseensnaeosasosnaasnas None established.

SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

CLASS C—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE

International RecOrd......soceessessssseesseanensenns 7,507 meters (24,629.215 feet)
Lucic‘rlloneon \eetc,orFrance, Farman 160 biplane No. 3, 2 Farman 500 IIP engines,

le- il 28, 1931.
Na’{‘%;s:;xs(]{_e]'s.o)blﬁ,cﬁ)ﬁal.l.“S”.9. ........................... 2,049 meters (6,722 feet)

Lieut. H. R. Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 IIP eungines, Wright
Field, Dayton, Ohio, October 25, 1923.
DE 7 {ILOMETERS
S IEEEEIRIISIEIII%)BOCO}T\JE(?..F....\...............SPCC(], 259.556 Jun.p.h. (161,280 m.p.h)
Doret, Captain Terrasson and Lieutenant Lecarme, Irance, Dewoitine mono-
plane, 3 i—Iispano-Suiza 575 HP engines, Villacoublay—Orleans—Le Boullay course,
September 7, 1933

National (U.S.) Record....-ees.es ettt aaa None established.
PEED F 2 {ILOMETERS
S Int]:ernalti(gnllz.'ﬂ Olggcg:}i. O ....... N ceneeneseena o Speed, 255.253 knup.h., (158.606 m.p.h.)

M. Doret, Captain Terrasson and Licutenant Lecarme, France, Dewoitine mono-
plane, 3 I,'IispnpnmSuiza 575 HP engines, Villacoublay—Orleans—Le DBoullay course,

Nastie(?r:slmb(elr}.é'.) 1glslecorcl .......................................... None established.

SPEED FOR 5000 KILOMETERS .
Neither In;crnatiom;l nor‘ Natjonal (U.S.) Record has been established.
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CLASS C—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023 1bs.)

ALTITUDE

International Record......ceviveiriiiiiinenneanean..-..3.586 meters (11,765 feect)
L. Bossoutrot, France, super Farman-Goliath, 4 Farman 500 IHP engines, at Le
Bourget, Novemher 16, 1925,

National (U.S.) Record......viivittivemneeeeinesenanneosenaanan None established,
SPEED FOR 1000 KITLLOMETERS

Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS

Neither International nor National (U.S.) Rccord has been established.
SPEED FFOR 5000 KILOMETERS

Neither International nor National (U.S.) Record has been established.

CLASS C—WITH PAY LOAD OF 10,000 KILOGRAMS
(22,046 1bs.)

ALTITUDE
International Record......vevieineieenennenineeanen....3,231 meters (10,597 feet)
Cav. Domenico Antonini, Italy, Caproni “Ca 907 airplane, 6 Isotta-Iraschini Asso
engines, 1000 11T’ each, Cascina Malpensa, IFebruary 22, 1930, .
National (U.S.) Record. ... iuinneiiineiinnnarsitaanoseennennsss None established,
SPEED FOR 1000 KILOMETFERS .
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS
Neither International nor National (U.S.) Reccord has been established.
SPEED FOR 5000 KILLOMETERS
Neither International nor National (U.S.) Record has been established.

CLASS C—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.66 feet)

International Record....viereiieineeneenurennnananes 10,000 kilograms (22,046.222 1bhs.)
av. Domenico Antonini, Italy, Caproni “Ca 90" airplane, 6 Isotta-Iraschini Asso
engines, 1000 HIP each, Cascina Malpensa, Iebruary 22 1930.

National (U.S.) Record...veeriininernnnnrennnns 2,000 kilograms (4,409.244 1bs.)

Lt. H. R, Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 HP engines, at Wright
Field, Dayton, Ohio, October 25, 1923.

N

CLASS C—REFUELING IN FLIGHT

AIRLINE DISTANCE WITH REFUELING
either International nor National (U.S.) Record has been established.
BROKEN LINE DISTANCE WITH REFUELING
Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C—FIRST CATEGORY
Multi-seaters weight cmpty less than 560 kgs. (1,234.576 Ihs.)

AIRLINE DISTANCE

International Record.......o.uveuievuininreannnnanan 2,912 kilometers (1,809.429 miles)
Lalouette and de Permangle, France, Farman 231 airplane, Renault 95 HP engine,
from Istres airport to Ville-Cisneros, January 11 and 12, 1931.

National (U.S.) Record....uevuereenseeurnnnnaeesennsesarsnnennas None established.
ALTITUDE

International Record.......cveeuuiiuninenneeoannnnnenn, 9,282 meters (30,453 feet)
omm. Renato Donati, pilot, M. Lanciani, passenger, Italy, Fiat A.S.l.c.n.a. air-
plane, C.N.A.c. 7 engine, Littorio airport, Deceruber 30, 1932.

National (U.S.) Record.....uveeerseenroneensursuaesannss 5,652 meters (18,543 feet)
Willfred G, Moore, Inland Sport monoplane, Warner 110 HP engine, Kansas City,
Missouri, September 30, 1929.

SPEED FOR 100 KILOMETERS

International Record ...voveiononeenn.n Speed, 250.591 km.p.h, (155.709 m.p.h.)
Arnoux and Brabant, France, Farman 357 monoplane, Renault 120 HP engine,
Villesauvage-La Marmogne course, November 29, 1933.

National (U.S.) Record......ooceveeereannnn Speed, 204.313 km.p.h. (126.950 m.p.h.)
Willfred G. Moore, pilot; W. S. Glodfelty, passenger; Inland sport monoplane,
Warner 110 HP engine, Kansas City, Missouri, [February 12, 1930.

SPEED FOR 1000 KILOMETERS

International Record ......cov..vevuevnn.nn- Speed, 225.705 km.p.h., (140.246 m.p.h.)

Arnoux and Brabant, France, Farman 357 monoplane, Renault 120 FP engine,
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Villesauvage-La Marmogne course, October 14, 1933. .
National (U. S.) ReCord ..covvuvivennnensinnvasoseannnn . None established.
SPEED FOR 2000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C—SECOND CATEGORY

Single-seaters weight empty less than 430 kgs. (992.070 lbs.)

AIRLINE DISTANCE B

International Record........cvoireeneunnnnnnn. s, 3,582 kilometers (2,225.747 miles)
Captain Skerzinski, Poland., R. W. D, 2.2 monoplane, Gipsy Major 130 HI' engine,
from St. Louis, Sene al, to Maccio, Drazil, May 7, 1933. . B .

National (U.S.) Recor seeirassenaiaeeantainyaaa.. . 2,655 Lilometers (1,650 miles)
D. 8. Zimmerly, Barling NP-3 airplane, 60 HP LeBlond engine, Drownsville, Texas,
to Winnipeg, Canada, uly 17, 1929,

ALTITUDE

International Record .. ...........coveeeeeivinnnn.s. 10,008 meters (32,834.546 feet)
fi\}rio Nigot, Italy, E.T.A., C.N..\\. airplane, C.N.A.C. 7, 160 IiP engine, Littorio
£ ort, . .

Nntiggalr (U.cscsmgircoﬁi..l? .3.3 ............................. 7,338 meters (24,074 feet)
D. S. Zimmerly, Barling NB-3 monoplane, Lambert R266 90 [P engine, Forest
Park Flying Field, St. Louis, Missouri, February 16, 1930.

SPEED FOR 100 KILOMETER

International Record ”\S ............. Speed, 334.666 km.p.h. (207.951, m.p.h.)
R. Decimotte, France, Caudron monoplane, type 362, Renault-Rengali 150 HD engine,
at Istres, December 26, 1923, .

National  (U.S.)  RECOT. «oser e oo Note established.

SPEED F < z

Intcrnati(grﬁll%gcol;c{r‘?..\.[.}.:’.r.r.[.{.s ............ Speed, 332.883 k!l‘l.[).h..(296.843 m.p.h.)

R. Delmotte, France, Caudron monoplane, type 362, Renault-Rengali 150 HP engine,

»

at Istres, December 2 , 1933. \ i
Nationar 5. S,nge::ordﬁ e teeteinerinianitiiaanarancaasasess. .. None established.
SPEED FOR 2000 KILOMETERS :
Neither International nor National (11.5.) Record has been cstablished.

LIGHT AIRPLANES—CLASS C—THIRD CATEGORY

Multi-zeaters weight empty less than 280 kgs. (617.288 1lbs.)

AIRLINE N . o

! IIr\ncrln:I:iolr)l:IliST;ﬁs?o(rjg ............................. 886,677 kilometers (550.954 miles)
Sebastiano Bedendo amd P. Nuvoli, Italv, N. 2. airplane, T"Sl)hj;)j’ i;”;lp engine,
from Cinisello-Milano to San Vito dei Normani-Drindisi, April 24, a3,

National (U.S.) RECOTA. .. uue s nnnnnnnnenrssereernesnnnaeeaseens None established.
ALTITUDE 3
Intc.rnntionnl Record ... . i iieicicennsnenennecnnn ..6.951 meters (22,805.049 feet)

Giovanni Zappetta, pilot; Ragusa Francesco. passenger, Italy, N5 monoplane, Pobjoy

Na’t?mglp (%‘.[g“)e'ltﬂf,';tcie?? hoecemb .e.r‘.f??"." ......... 1,244 meters (13,923.843 fcet)

¢ e rtiss  Wright Junior air-
Edna Rudolph, Pilot, Thornton Waggoner, Passenger, Curtis
plane, Szeke{)y 43 HP engine, East St. Louis, Illinois, May 31, 1931.
SPEED FOR 1 SILLON ER
Intcrnation\nl (}?ecI(\)g(gO[ET\S ........... Speed, 212.139 km. p. b. (131.816 m\p};)
Bailly and Reginensi, France, Farman 239 airplanc, Pobjoy 75 P engine, Ville-
sauvage-L.a Marmogne course, October 4, 1933.

National (U.S.) ReCOT.....vrsusnnnnssereessesseeeeseeeemmnionas None established.
SPEE : $ TTERS .
S IE{;RHI;I(;I]{“]SI(%(()EC(I)\NI:ILOMETERS ............. Speed, 200.271 km.p.h, (124,442 m,p.h.)

Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 HP engine, Ville-
sauvage-La Marmogne course, October 6, 1933.

National (U.S.) RECOTA. . vevnenensereennsneneseseneriieseosncnses None established.
S]}Eggg};(g&ﬂ1(%{0&01"\(%LOMETFRS ............ Speed, 195.760 km.p.h. (121.639 m.p.h.)

Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 P engine, Ville-

sauvage-La Marmogne course, October 6, 1933 )
National (U. S.) ReCOFd suveveeeenecse sevearonsnssoeaassenaeens None established.

LIGHT AIRPLANES—CLASS C—FOURTH CATEGORY

Single-seaters weight empty less than 200 kgs. (440.920 lhs.)

AIIEE?E{JEF TReCORT vt e et 852.100 kilometers (529,469 miles)

G. Tauvel, France, Maubaussin Peyret 'l‘)l'%c 11(?.9 No. 1 airplane, A.B.C. Scorpion
engine, Saint-Inglebert to Pau, September 10, 1929, )
National (U.S.) Record........ P Ceesaeae. ..Noue established.
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ALTITUDE
International Record....ooviiniiniiniiinier it irneernanans 5.193 meters (17.037 {fect)
TFFauvel, France, Maubaussin I'eyret Type 10, No. 1 airplane, A.BR.C. Ncorpion
engine, l.ec Bourget, Septcmber 5, 1929,

National (U.S.) Record.e.ei.viiirinieiinniiinenianans 5,324 meters (17,467 feet)
}Xemllclh V. Scholter, Acronca airplane, Acronca 38 HP cngine, Detroit, Michigan,
pril 12 1.

(Note: F/\I requirement that previous record be beaten by 200 meters (636.166 feet)
in order to establish a new international mark prevents international recognition of
the above national record.)

SPEED FOR 100 KILOMETERS

International Record.....ccvviiiiainennvnen, Speed, 162.940 km.p.h. (101.246 m.p.h.)
Clarence O. Prest, United States, Prest Daby Pursuit monoplane, Szekely 40 HpP
engine, San Bern’ir(hno, Cdllfol'!lll, May 28, 1930.

National (U.S.) ReCord....cuieiiinineiireeeneenenaenonraassotossnns Same as above.

SPEED FQOR 500 KILLOMETERS .
Neither International nor National (U.S.) Rccord has heen established.
SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

SEAPLANES—CLASS C2

AIRLINE NISTANCE

International Record ...... . ciieciiincesannnss 3,679.400 kilometers (2,286.268 miles)
Capt. de Corvette Bonnot and Lieut. de Vaisseau Jeanpierre, France, Latecoere 300
seaplane, 4 Hispano-Suiza 650 1P engines, from ['Etang de Berre, to St. Louis,
Senegal, December 31, 1933, and January 1, 1934.

National (U.S.) Record..ovne. i iiiniinnn e, 2,963 kilometers (1,841 miles)
Comdr. John Rodgers, U.S.N., and Lieut. B. J. Connell, PN-9, 2 Packard 1-A-1500,
500 TIP cacli, San Pablo Bay, California, to necar Hawaii, August 31 and September

1, 1925,
ALTITUDE
International Record....v.er it inerentneenconeenoannnsn 11,733 meters (38,560 feet)
TLieut. Apollo Soucek, U.S.N., United States, ‘“Apache,” Pratt and Whitney 4235 P
engine, supcrcharged, at \Vdslnnglon D. C., June 4, 1929,
National (U.S.) RECOTU. - e uesseensee et e e oo .. Same as above.
MAXNIMUM SPEED
International Record......viieeinnonennnenen Speed, 682.078 km.p.h. (423.822 m.p.h.)

Trancesco Agello, Ttaly, M.C. 72 scaplanc, Fiat A.S. 6 engine, at de Desenzano,
Italy, April 10, 1933.

National (U.S.) Record....uuevuieneeanrnnenns Speed, 395.439 km.p.h. (245.713 m.p.h.)
Lieut. James H. Doolittle, U.S.A.S., Curtiss R3C-2 Curtiss V-1400, 600 IIP cngiue,
Bay Shore, Baltimore, Maryland, October 27,- 1925,

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD

SPEED TFOR 100 KILOMETERS (62.137 \[ILI‘S)

International Record........coceiiin. vuiuann Speed, 629.370 km.p.h. (391.072 m.p.h.)
Guglielmo Cassinelli, Italy, Macchi C.72 seaplane, 2400 HP TFiat AS 6 engine,
Falconara- Pesmo permanent course, October 8, 1933,

National (U.S.) Record...o.virenannnunan.. Speed 338.944 km.p.h. (241.679 m.p.h.)
Lieut. G. T, Cuddihy, U.S.N., Curtiss R3C-2 Curtiss V-1500, 700 HP, at Norfolk,
Virginia, November 13, 1926

SPEED FOR 1000 KILO’\IETERS (621.369 MILES)

International Record. .. civeininviinrnnennnnnnn Speed, 222.277 km.p.h. (138.116 m.p.h.)

Rolf Starke, Germany, Heinkel HE9, BMW V1, 600 HP engine, Warnemunde,

June 10, 1929,

National (U.S.) Record...oeveveressnennnnns Speed, 210.716 km.p.h. (130.932 m.p.h.)
Lieut. R. Irvine, Vought “Corsur Pratt and Wllitney “Wasp” 425 HP engine,
Hampton Roads, Virginia, May 21, 7.

SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record....veeenernnceeennnanns Speed, 185.931 km.p.h. (117.396 m.p.h.)
Lts. de Vaisseau Paris and M, Hcbert, France, Latccoere 28, Hispano-Suiza 600 HP,
St. Laurent de Salanque, June 21, 30

National (U.S.) Record....cveeeeernneennanns Speed, 126.567 km.p.h. (78.644 m.p.h.)
Lieuts. B. J. Connell and H. C. Rodd, U.S. N PN- 10, 2 Packard 600 HP each, at
San Diego, California, August 15 and 16, 1927,

SPEED FOR 5000 KILOMETERS (3106.849 MILES)

International Record.........civveerinnnnenns Speed, 139.567 km.p.h. (86.723 m.p.h.)
Lieut. de Vaisseau Paris, and M. Gonord, France, Latecoere 28-3 seaplane, Hispano-
Suiza 600 HP engine, at Arcachon, June 4 and 5 1931.

National (U.S.) ReCOTrd..u.veuvenrruernecnnrsnerarenerenonasnanns None established.

SPEED FOR 10,000 KILOMETERS (6213.698 MILES)
Neither International nor National (U.S.) Record has been established.
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CLASS C2—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

ALTITUDE
International Record.........covveeniocenereens s 8,208 meters (26,929.080 feet)
Boris Sergievsky, United States, Sikorsky S-38 scaplane, 2 Pratt and Whitney
“Wasp" 42¢ HP engines, supercharged, Bridgeport, Conunecticut, July 21, 1930.
National (U.S.) Record.....coeeeicrsieeraannenerrrieesnneaunnanes Same as above.
SPEED FOR 1000 KILOMETERS =
International Record.........oovoeoenocanses Speed, 222.277 km.p.h. (138.116 m.p.h.)
Rolf Starke, Germany, Heinkel HE9, BMW V1, 600 HP cngine at Warnemunde,
June 10, 1929. -
National (U.S.) Record......c.cesenvnoss .....Speed, 14274 km.p.h. (88.694 m.p.h.)
Licut. B, j. Connell and 5. R. Pope, PN-10, 2 Packard 600 HP cach, at San Diego,

SPEED DO’ 2000 RILOMETERS
Internation\alzg{ocgordl.lj..A ..... i Speed, 185.931 km.p.h. (117.396 m.p.l.)

Licuts. de Vaisseau Daris and M. Hebert, France, latccoere 28, Hispano-Suiza 600

Hp i a .3 Salanque, June 21, 1930.
Nationgi‘sé%c.‘s.j)t ISI:z.ch’cllu.r.c.ltt. d01 ?fl.l....?...Speed. 126.567 km.p.h. (78.664 m.p.h.)
Licuts. B. J. Connell and H. C. Rodd, U.S.N., PN-10, 2 Packard 600 HP each, at

___San Diego, California, August 15 and 16, 1927.
SPEED FOR 5000 KILOMETERS = biishied
Neither International mor Natioral (U.S.) Record has been established,

CLASS C2—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

Alfztlcflg]t)icl;:n'ﬂ RECOFd wuvevrvnncvnossusmeemissrssts 8,864 meters (29,081.277 feet)
M. Eourldin, Francc-,.i:iore and Oliver seaplane, 2 Hispano-Suiza 690 HP engines,
at Antibes, December 26, 1933. 9.208 meters (26,029.080 fee

i ' e " T ,929, t)
Naﬁxgg:l S(gglsvgkgeg)lltrskyﬁis 's.e.a.plnne. 3 Pratt and Whitney Hornets, 575 HP
each, at Bridgeport, Connecticut, July 21, 1930.

: - CTERS -
srgED b 1ol MO
Finational Vaisseal'l.i).a.r.f;.ﬂnd \I. Ilebert, France. Latecoere 28, lispano-Suiza 650

¢ 31 . Junc 22, 1930
A et T T
Licut. B J ‘Connell and S. R. Pope, PN-10, 2 Packard 600 HP each, at San Diego,

California, July 8, 1927. e
STEED FOR 2000 KILOMETERS Speed, 185.931 km.ph. (117.396 m.ph.)
Liel;’:slond::: V:fi(;t;;"u'x' P;ans.:md M. Hebert, France, Latecoere 28, Hispano-Suiza 650

¢ 22, 1930.
HP engine, at St, Laurent de Salanque, J IS peed, 130.427 km.p.h, (81.043 m.p.h.)

National (U.5.) Record. .-.cp o ooy 6. ¥ Reber, SN PN-L2, 2 Prattand

Whitney, 525 HP each, at Philadelphia, Penansyivania, July 11 and 12, 1928,

SPEED F JILOMETERS .
Neither ?xﬁcsxoxg?io{:.}}m;r National (U.S.) Record has been ecstablished.

4 PAY LOAD OF 2000 KILOGRAMS

CLASS C2—WIT
(4409.244 1bs.)

AIthITUDE | R T TP AT 6,074 meters (19,709.258 fect)
nternational Record.. . i Giaics, Sikorsky 8-38 2 Pratt aad Whitney 425 I
“Wasp:’egﬁlgci:;csy,at Stratford, Connecticut, August 1, 1930. Same as ab

B National (U.S) R—ecord"“"“["'.s' ................................... as above.

SPEED FOR 1000 KILOMETERS ... Speed, 177.279 km.ph. (110.155 m.p..)

International Record.....s--<- Dornier Superwal, DR-142, 4 Gnome-Rhone-Jupiter 480

Richard Wagner, Germany, L0 -5 1928,
(AP engines l‘fl‘ziﬂ;’rﬂ‘s"f’,fff'.’f.e bruary 5 7. Speed, 142,74 km.p.h. (88.694 m.ph.)
ain?;&? ]§ J .)Connell Cid S R. Pope, PN-10, 2 Packard 600 HP engines, Sarr Diego,

California, July 8, 1927.

D T CILOMETERS .

S%EtEeD {'ORIZ%Oocoi\dILO\.IF. ................. bpe‘ed, 163.628 Lkm.p.h. (101,674 m.p.h.)
O ssea ¢ ‘and M. Gonord, Lrance, Latccoere 38.seaplane, 2 His-

o €0 !
L 8 2 s, Cove arinCige Mastad squtos Senlenber 2, 1531
T TT Q) ReCOrde.esesorvsserres ve.eeSpeed, 42 m.p.h. (81.043 m.p.h.)
National (U.S.) Recog?ld Chief Boatswain_E. E. Reber, U.S.N.,, PN-12, 2 Prattpand

Ii}'}ﬁa}y‘vs'zg’ﬁtf’mengmes, Philadelphia, Pennsylvania, July 11 and 12, 1928.
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SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has heen established.

CLASS C2—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023.11 1lbs.)

ALTITUDE .
International Record ........c.evt.itiniinnanrnnans ..2,000 meters (6,561.600 fect)
Steindorf, Germany, Rohrbach Romar. 3 BMW 500 HP’ engines, at Travemunde,
April 17, 1929, )
National (US) Record. . viiir ittt ittt ittt e teettoensnanansnnns None established.
SPEED FOR 1000 KILOMETERS .
Neither International nor National (U.S.) Record has bheen established.
SPEED TOR 2000 KILOMETERS i
Neither International nor National (U.S.) Record has been establislied.
SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 10,000 KILOGRAMS
(22,046.22 1bs.)

ALTITUDE
Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Reccord has been established.
SPEED FOR 2000 KILOMETERS .
Neitlier International nor National (U.S.) Record has heen established.
SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has bheen established.

CLASS C2—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.660 feet)

International Record.......c.veciniernreeneraneannns Weight, 6,450 kgs. (14,220 Ibs.)
Steindorf, Germany, Rohrbach Romar, 3 BMW 3500 HP engines, at Travemunde,
April 17, 1929,

National (US) Record..oveeene e annnnennennana Weight, 3,504 kgs. (7.726 lbs.)
Lieuts. B. J. Connell and H. C. Rodd, UJ.S.N., PN-10, 2 Packard 660 I1P engines, at
San Diego, California, August 18, 1927.

LIGHT SEAPLANES—CLASS C2--FIRST CATEGORY
Multi-seaters weight empty less than 680 kgs. (1,499.128 1lbs.)

AIRLINE DISTANCE
International Record............ccoviiiniinnnnn. 122.560 kilometers (76.155 miles)
Lallouette and Albert, I'rance, Farman 231 Secaplane, Renault 95 HP engine, from
Le Pecq to Caudebec-en-Caux, May 13, 1931.

National (U.S.) Record....c.eectuenvenneerannoaectssnaaaarsonse None established,
ALTITUDE
International Record.........vieieiinnncnennanans 7,362 mcters (24,153.470 feet)

Ingenieur Furio Niclot, pilot; Mariano Lanciani, passenger; Italy, Ijat A.S.LC.N.A.
seaplane, C.N.A. C-7 engine, Littorio airport, Deccember 28, 1932,

National (U.S.) Record....cveuiintineeiaereaeiascsensoecancenns None established.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record.......e.vveeennveeannn Speed, 189.433 km.p.h. (117.708 m.p.h.)

Lallouette and Boulanger, IFrance, Farman 231 scaplane, Renault 95 HP engine,
Draveil-Montereau course, March 28, 1931,
National (U.S.) Record.....eeurneeerneeeeneeeenaanraaasanennannn None established,
SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES)
Neither International nor National (U.S.) Record has been established.

LIGHT SEAPLANES-—-CLASS C2—SECOND CATEGORY
Single-seaters weight empty less than 570 kgs. (1,236.622 1bs.)
AIRLINE DISTANCE
Neither International nor National (U.S.) Reccord has Dbeen established.

ALTITUDE ,
International Record.........oeiieeerninrenneenass 8,411 meters (27,595.061 feet)
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Furio Niclot, Italy, ETA-CNA Seaplane, CNA C7 160 HP engine, Littorio airport,
Rome, Italy. November 6, 1933.

National (U.S.) Record........ciivvnieennnconannes ereereeeeaees None established.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record...........cccevvennnes Spe=d, 165.004 km.p.h. (102.554 m.p.h.)

Alfred Grundke, Germany, Junkers ] 50-W seaplane, Armstrong Sideley Genet 85
HP engine, at Dessau, June 13, 1930. A
National (U.S.) Record......ccueeeesrceosesonesncnsarecsnescnusns None established.
SPEED FOR 1000 KILOMETERS (621.369 MILES) .
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES) .
Neither International ror National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2—THIRD CATEGORY
Multi-seaters weight empty less than 330 kgs. (771.610 lbs.)

AIRLINE DISTANCE .
Neither International nor National (U.S.) Record has been establisbed.
ALTITUDE
Tnternational ReECOTd.........eeeveeeeseeseeaneannnns.3.231 meters (10,600.361 fect)
Jean de Viscaya and Foresticr, France, Farman F-231 scaplane, Salmson 40 IIP
engine, Farman-Le Pecq course, June 11, 1931.

National (U.S.) ReCOrd......ueeuesveeueceeonsosasnesosssasassans None established.
SPEED FOR 100 KILOME 7 MILES)
International Record........eesenseeeecocanns Speed, 143.540 km.p.h. (89.191 m.p.h.)

Dec Viscava and Chaudet, France, Farman 230 seaplane, Salmson 40 P engine,
Le Pecg-Bonnieres-Le Rhoule, June 26, 1931. iched
National (U.S.) Record.......veeeencacssecsscasanssansonsssnsnss None established.
SPEED FOR 500 KILOMETERS (310.685 MILES) .
Neither International nor National (U.S.} Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES) .
Neither . International nor National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2—FOURTH (_:ATEGORY
Single-seaters weight empty less than 230 kgs. (551.150 Ibs.)

AIRLINE DISTANCE H
Neither International nor National (U.S.) Record has been established.

ALTITUDE
International Record............eesveveiorosncssense 3,461 meters (11,354.964_“?::;1
XCTCFU}'SSC, France, Mayboussin-Peyret seaplane, A.B.C. Scorpion 34 HP engine,
rgenteuil, December 10, 1930. i
SpNational (U.S.) RECOT. . unrurunnnnnasaesceeenns eereaenenes None established.
EED FOR 100 KILOMETERS (62.137 MILES)
International Record..: .......... (2137 a0 Speed, 122.783 km.p.h. 3(476.}2191;s 'cnngllr:c)
Vercruysse, France, Mayboussin-Peyret seaplane, A.B.C. Scorpion ’
Chatou-Epinay course, December 22, 1930. ..None established.

National (U.S)) Recor
SPEED FOR 500 KILOMETERS (310.685 MILES)

Neither Tnternational nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES) established

Neither International nor National ({5.S.) Record has been

AMPHIBIONS—CLASS C3

AIRT.INE DISTANCE ished
Neither International nor National (U.S.) Record has heen established.
BROKEN LINE DISTANCE lished
Neither Tnternational nor National (U.S.) Record has been established.
ALTITUDE lished
Neither International nor National (U.S.) Record has been established.

MAXIMUM SPEED
Intcrnatilonﬁ ReECOTArsveneeennrroetoasansnoanns Speed, 289.29 l.cm.p.h. .(179'7\8[ mlp,l:“)1
Alexander P, de Seversky., United States, Seversky Amphibion, Wright Hrlw

N420 HP engine, at Roosevelt Field, Mineola, New York, October 9, 193532;me as above.
ational (U.S.) Record.....covveneeroaesessensnares IRTPREITSTRAELE
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT P,?Y}' %OAD
Neither International nor National (U.S.) Record has been establis 1§I.L0AD
SPEED FOR 10600 KILO.\’[ETERSI(GELII.éﬁ;J RIIT.E{S)h \V%T]iogghlfi’sll\wd
Neitl International National (U.S. ecord has heen at .
SPEeI::])‘erI"OrI]{eEI(I)”(‘)()]mI?ILBOI{IE'l:lEllt'){S (1242.739RMILF§) \\}:ITIIO?{]_;@} LOAD
Neither International National (U.S.) Record has been establi .
SPF.]IEI; FOX}Qe?:)})(;mIlgH:g)‘lr\UCTERSI (36065,8)491‘ MIT(JIEE) ‘}YITHOtUl’II"s}Ez}{Y LOAD
Neither International National (U.S.) Record has heen establi .
SPEED FOR 10,000 KILOMETERS (6213.698 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
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LIGHT AMPHIBIONS—CILASS C3
Multi-scaters weight empty less than 750 kgs. (1,653.450 1bs,)

AIRLINE DISTANCE

Neither International nor National (U.S.) Record has been established.
AILTITUDE

Neither International nor National (U.S.) Record has been cstablished.
SPEED FOR 100 KILOMETERS (62.137 MILES)

Neither International nor National (U.S.) Record has been established.
SPEED TFFOR 1000 KILOMETERS (621.369 MILES)

Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1247 739 MILES) .

Neither International nor National (U.S.) Record has been established.

BALLOONS—CLASS A
TFirst CaTEGORY (60N cubic mcters)
DURATION

International Record. .. ..ooo. i i it 22 hrs. 34 min,
Georges Cormicr, France, August 10 and 11, 1924,
Nauorn] ( S.) Recordesoviinnniinineaeneennceneneaa.None has been cstablished.
DISTA
Intennllon'ﬂ Record..cvvuinnnnn it iiiiennnnnnn, 804.173 kilometers (499.69 miles)
Georges Cormier, France, July 1, 1922,
Natlon'ﬂ (U.S)) Record..v.uu s nnesennosanonaannns None has been established.
ALTITUDE

chthcx' International nor National (U.S.) Record has been established.

Seconn Cartrcory (601-900 cubic mclers)

DURATION

International Record......uveseeernsenaneneeesnnronaesnareossasnnns 23 hrs. 28 min.
Jules Dubois, France, May 14 and 15, 1922,

National (U.S.) ReCOTU. . vvrvennreennenancnseeeeeeaasernssonneoneeennasn 19 hours.
W Naylor and K. W. Warren, “‘Skylark,” Little Rock, Arkausas, to Crawford,
Tennessee,” April 29-30, 1926.

DISTANCE

International Record.........ocvvunericneannnnenn 804.173 kilometers (499.69 niles)
Georges Cormier, France, July 1, 1922,

National (U.S.) Record..... o e enineninenenennnnannn 660 kilometers (410 miles)
W._ C. Naylor and K. W. Warren, “Skylark,” Little Rock, Arkansas, to Crawford.

’le-nnesscc, April 29-30, 1926.
ALTITUD

Neither Intc-rnationa] nor National (U.S.) Record has been established.

Tuirn Catecory (9G1-1200 cubic mcters)

DURATION
Internatxonal Record. . oo ittt eeinncaessceocsannncnnans 26 hrs., 46 min.
J. Hill and A. G. Schlosser, United States, IFord Airport to Montvale, Virginia,
July 4-5, 1927.

National (US) ReCord. . vt n it it i iiaeiiasetonsansenanens Same as above,
DISTANCE
International Record.........vvuveninenirneeunnnn 1,238 kilometers (769.256 miles)
Georges Ravaine, France, from DBasle, Switzerland, to Tokary, Poland, September 25
and 26, 1932
thlonal (U.S. ) Record. . vivniini e eiinnnnnn, 920.348 kilometers (571.877 miles)
A. U. Rasmussen, [Ford airport to Ilookerton, North Carolina, July 4-5, 1927.

ALI‘[ TUDE
Neither International nor National (U.S.) Record has been established.

Fourtin Catecory (1201-1600 cudic melers)

DURATION
International Record...........vvieiriiineeeennncounanenenennanans 26 Mhrs.,, 46 min.
E. J. Hill and A. G. Schlosser, United States, Ford airport to Montvale, Virginia,
July 4-5, 1927,
DISTANCE
International Record...............0.viviiuenunn. 238 kilometers (769.256 miles)

Georges Ravaine, France, from Basle, Switzerl md to ‘Tokary, Poland, September
25 and 26, 1932.

National (U S.) Record......vvivivinininnnaan.. 920.348 kilometers (571.877 miles)
S. A, U. Rasmussen, Ford airport to Hookerton, North Carolina, July 4-5, 1927.
ALTITUDE

Neither International nor National (U.S.) Record bas bLeen established.
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Fieru Catecory (1601-2200 cubic mcters)

DURATION
International Record . ....c.uuuuiiiiee e enionenesonnssiasaan Ceeieeean 51 hours.
Lt. Comdr. T. G. W. Settle and Lt. Charles H. Kendall, United States, Gordon-
Bennett Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933.

National (U. S.) Record ..uueiievneiiiitnecreaaaneeccaansossasannns Same as above.
DISTANCE
International Record..........iiiiiiiiiiiiiiianenns 1,550 kilometers (963.123 miles)

Lt. Comdr. T. G. W. Settle, USYN, and Lieutenant Wilfred Bushnell, USN, United
States, from Basle, Switzerland, to Daugieliski, Poland, September 23, 26, and 27,
1932, (Gordon-Bennett)
National (U.S.) Record. ... cuvruinineiriiiaiiinarunssssrsnnencnns Same as above.
ALTITUDE .
Neither International nor National (U.S.) Record has been established.

Sixtu Catrecory (2201-3000 cubic meters)

DURATION
International Record ........v.ieeeivsasssssascn icssosacassaascansrones 51 hours.
It. Comdr. T. G. W. Settle and Lt. Charles II. Kendall, United States, Gordon-
Bennett Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933,
National (U. S.) Record ....evvvver.rrronassonasestie octosacaanns Same as above.
DISTANCE R
International Record....covieveneveciennsanensens 1.550 kilometers (963.123 miles)

Lt. Comdr. T. G. W. Settle and Lt. Wilfred Bushnell, United States, from Easle,
Switzerland, to Daugieliski, Poland, Scptember 25, 26, and 27, 1932, (Gordon-

Jennett)
National (U.S.) Record....cviuveveneusneiasnassrateroncvraiaoconss Same as above.
ALTITUDE
International Record.....eeeeiinnecencnnnenaresansssn 8,690 meters (28,508.413 feet)
Capt: IHawthorne C. Gray, United States, Scott [Mield, Belleville, Illinois, March 9,
1927,
National (U.S.) Record...cv.vvvvvunnes J P Same as above.
SevexTir Catecory (3001-4000 cubic meters)
DURATION
International Record ........ eeeerierens e feeaeciinis PR 51 hours.
Lt. Comdr. T. G. W. Settle and Lt. Charles Il Kendall, United States, Gordon-
Jennett Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933. ]
National (U. S.) RECOTA wevvenescansoeineansasnases comnsssantoenns Same as above.
DISTANCE .
International Record.......cveenenveerncarieasenes 1,550 kilometers (963.123 miles)

Lt. Comdr. T. G. W. Settle, USN, and Licutenant Wilfred Rushnell, USN, United
States, from Pasle, Switzerland, to Daugieliski, Poland, September 25, 26 and 27,
1932.  (Gordon-Bennett)

National (U.S.) ReCOrd.eveeeerersaosasnasesssceraaeesraseasanecues Same as above.
ALTITUDE
International Record .....oee.eeeoansecomeiansneonss 8,690 meters (28,508.413 feet)

Capt. Hawthorne C. Gray, United States, at Scott Field, Belleville, Illinois, March
1927

9, 27. -
National (U.S.) ReCOrd..ueveeeonenenninnoneerarasisnasesareesses Same as above.

Eicnrir CaTecory (3001 cubic meters or more)

DURATION

International Record...vviveevecorseosuoanoceeesearaasesnsnsnscssescnans 87 Thours.
1I. Kaulen, Germany, December 13 to 17, 51 hours

National (U. S.) Record .e..o.vnievnrsoneene. PSR 50 Bal-
Lt. Comdr. . G. W. Seftle and Lt. Char Gordon-Bennett  Ba

loon Race, Chicago, Illinois, September 2, 3, and 4, 1933.

DII?}?;éxitCi}(;:nal Record..... i 3,052.7 kilometers (1,896.856 miles)
i : February d 10, 1914, . .
Na%ﬂlanler(’Ugse.r)mE]e{Brg?k.)flf?f“..?'. S 1,887.6 kilometers (1,172.898 miles)
A. R. Hawley, St. Louis, Missouri, to Lake Tschotogama, Canada, October 17-19,
1910,
et anal RECOTd. s+ sevse s onraesesesecsarsmegeeesss 18,665 meters (61,237 {eet)

Lt. Comdr. T. G. W. Settle, USN, and Major . [.. Fordney, USMC, Uuite})l St;:)t;:;.
take-off from Akron, Ohiu, landing near Bay Side, New Jersey, November '..<0, L 3.
Nutional (U.S.)) Record..veeriniivrirnrcasaesasanreansasasaoneaas Same as above.
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AIRSHIPS—CLASS B
AIRLINE DISTANCE

International Record.......... ecviuievannn., 6,384.500 kilometers (3,967.137 miles)
Dr. Hugo Eckener, Germany, L.Z 127, *‘Graf Zeppelin,” 5 Maybach 450-550 HP
engines, from Lakchurst, N. J., U.S.A., to I‘riedrichshafen, Germany, October 29,
30, 31, and November 1, 1928.

National (U.S.) Record...i.veeieienenernoenroenstnensnnneennens None established

GLIDERS—CLASS D

AIRLINE DISTANCE
International Record.......eveserernsenncaneraran 220.270 kilometers (136.869 miles)
Gunther Groenhoff, Germany, “Fafnir” Glider, from the Wasserkuppe/Rlion to
Meitzendorf, near Magdeburg, July 25, 1.
National (US) Record..veriiineieieeineeenanns 195.697 kilometers (121.600 miles)
Richard C. du Pont, Bowlus 1-P-S Sailplane, from Rock Fish Gap, Va., to Fred-
erick, Md., Sept. 21, 1933.

DISTANCE WITH RETURN TO POINT OF DEPARTURE

International Record.......veverieimtaenuinnannns 455.800 kilometers (283.220 miles)
Ferdinand Schulz, Germany, “Westpreussen’ glider, Rossitten [ield. May 3, 1927.
National (U.S.) Record...viiiniii i irinii it iteiiatenasonasanes None established.
DURATION WITH RETURN TO POINT OIF DEPARTURE R
International Record. ... e ves ini i ietniteeetneenasenasetaaaronaes 36 hrs., 35 min.

Kurt Schmidt, Germany, Grunau Baby glider, ‘““D-Loerzer” at Korschenruh, Prusse
Orientale, August 3 and 4, 1933.

National (U.S.) Record. . ..ot iiien et iniaeanreecsnaesanasans 21 hrs., 34 min.
Lieut. William A, Cocke, Jr., Cocke “Nighthawk” glider, Honolulu, Hawaii, Decem-
ber 17 and 18, 1931.

ALTITUDE

International Record......cooveiiiiiniiesnrenneaanans 2,589 meters (8,493.869 feet)
Robert Kronfeld, Austria, Wien glider, Rhon-Rossiter, Lunhs, July 30, 1929,

N.monal (U.S.) Record ............................... 1,457 meters (4, '780.169 feet)
J. K. O’Meara, Darmstadt glider, Eblmira, New York, _Tuly 24, 1932,

AUTOGIROS—CLASS E

AIRLINE DISTANCE
Neither International nor National (U.S.) Record has Leen established.

BROKEN LINE DISTANCE
Neither International nor National (U.S.) Record has been established.

ALTITUDE
Neither International nor National (U.S.) Record has been established.

MAXIMUM SPEED
Neither International nor National (U.S.) Record has been established.
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 5000 KILOMETERS (3106.849 MILLES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 10,000 KILOMETERS (6213.698 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.

HELICOPTERS—CLASS G

DURATION, CLOSED CIRCUIT
INternational RECOTG. . .. ousssseennrneenneren e eaeeeeaessneennns 8 min., 45 sec.
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 8, 1930, at

Rome.
National (U.S.) ReCOrd..euveeeernrinseeneserenenneenass None has been established.
AIRLINE DISTANCE
International Record.......v.iuriivevinniineninennnn. 1,078.60 meters (3538.706 feet)
II\ziarmellv:) Nelli, Italy, Ascanio helicopter, TFiat A 50 engine, October 10, 1930, at
National (U.S.) Record..uieeeieeeennaeereesrennnnanenns None has been established.
ALTITUDE
International Record...uuenueeureeeennnnniueranrnanneeennns 18 meters (59.055 feet)
%\{Iarinello Nelli, Italy, Ascanio helicopter, IFiat A 50 engine, October 13, 1930, at
om

National (U.S.) R§c0rd ................................. None has been established.
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FEMININE RECORDS

AIRPLANES—CLASS C

AIIRLINE_ DI]S'I}‘{.\NC;Z

nternationa ecord. . ovenirrinaraatnei i, 3,939.245 kil

Miss Amelia Earhart, United States, Lockheed \'ega ;100’33;3315(2'{1&;'57284sn(;'p'}};'f),
engine, from Los Angeles, Calif,, to Newark, New Jersey, August "a4 ang S0 HE

National (U.S.) Record..cceeeiineinniniieeiiiirinneediriiiensns Same as above.
ALTITUDE 3
International Record......veiusoerainnsanneenneninn.. 9,791 meters (32,122.606 “feet)

Aliss Mary Hilsz, France, Morane-Saulnier airplane, G

engine, ‘méagohr?lay-d‘\“gwt 19, 1932, p nome and Rhone 420 HP
National (U.S. ecord.....-... et e 8,761 met 28 7 oS

Aliss Ruth Nichols, Lockheed Vega monoplane, Pratt and \\anszsy .({7;%./;131533':.\vgeset,)'

engine, at Jersey City Airport, New Jersey, March 6, 1931, - p

MAXIMUM 1SI’]%EEDd .
Internationa ecord..... R g, peed. 405.92 km.p. <

Mrs., May Haizlip, United States, Wedell-Williams monoplanmep%ngfa;ﬁ§6\\r’?'g'h')v

540 HP supercharged Wasp Jr.” eangine, Cleveland, Ohio, Sept, 5: 1932 1tney

National (U.S.) 0 ¢ Same as above
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD i
International Record. . coveereneeesennnanns Speed, 281.470 km.p.h:) (174:987 m.p.h.)

Miss Amelia Earhart, United States, Lockheed V. i
‘A'\Vasp" 420 HP engine, Detroit, Michigan, JuH:ggas'mi)g‘;)é)lane, Pratt and Whitaey

; 'S) R Aevvinrenanenenennns
National (U.S.) Record...c.evievenniienniiiiiiiiiiiiiiiiiii,,, Same as above.

LIGHT AIRPLANES—CLASS C

Second Category—Single-seaters weight empty less than 430 kgs. (992.070 1Ibs.)

AIRLINE D:ILJS’I;;ANCE (SECOND CATEGORY)
Internation Record. . cverreneren i 2,976.910 ki .
Madame Mary Rastie, France, Klemm monoplane, Salni;%r:etfas I;#84’9.7_63 miles)
Le Bourget to Urino, Russia, June 28 and 29, 1931, engine, from

National (U.S.) Record. i it iiiainitinteennenerennnnnnnnnas \ i
Jalonal FemrOND CATEGORYy T s None established.
International ReCOrd e vneeraractrecsenenncnneeoennnan 5,900 meters (19,356.897 feet)

Miss Helene Boucher, France, Mauboussin-Pey R

60 HIP (etrjlg'sin)e, Rat d’(g)rly airport, Augustm’.z, eisgé'monoplane, Zodiac type, Salmson
Nationa .S, €COTd. .\ v innetennaneannrannn 5,516 meters

frs. May Haizlip, Bubl “Bull Pup” Yrelaly 85 rs (18,097.058 feet)

lltdgéxigagg Junl; 1‘)3’ 1951. ull Pup” monoplane, Szekely 85 HP engine, at St, Clair,

SEAPLANES—CLASS C2

AIRLINE DISTANCE .
Neither International nor National (U.S.) Record has been established.
BROKEN LINE DISTANCE
Neither International nor National (U.S.) Record has been established.
ALTITUDE | Record
International Record............ Seeeaeeseriaieiaaes 4,103 meters (13,461.25
Mrs. Marion Eddy Conrad, United States, Savoin-Marchetti, Kin:lber(lzs le’bgenéeixel?
Port Washington, Long Island, New York, October 20, 1930. f
National (U.S.) Record....couviiiiiiiiiiiiiiiiiiiniiiiiniiiiia, Same as above.

MAXIMUM SPEED o
Neither International nor National (U.5.) Record has been established.



NATIONAL AIR RACES
Los Angeles, Calif. July 1-4, 1933

OFFICIAL STANDING OF CONTESTANTS

Place Pilot Plane Engine Time Speed
BENDIX TRANSCONTINENTAL SPEED DASH

Isteeeceenannn Roscoe Turner ............... Wedell-Williams  .......... Wasp Sr ... o i, 11:30:00......214:78

ad T R. Wedell .ol Wedell-Willlams  .......... Wasp Jr ..., 11:38:18......209:23

EVENT NO. 2—375 CU. IN. DISPLACEMENT
(6 Laps of a 5-Mile Course)

I1Steeeinneenn George Hague ................ Keith-Ryder .............. Menasco 4.
ond..ooee So T Wittman oo Wittman Spec. ............ Hermies Cirrus
3rd..eeiinn T..S. Miles oovinieiiiiinnn., M & A Spec. .. ..., Menasco C4S
4th..ooeeo. e A, C. Chester ................ Chester Spec. ............ Menasco Cd

EVENT NO. 3—WOMEN’S SHELL SPEED DASH

Race Not Run—Prizes Paid on Basis of Standing in Aerol Trophy Race
Total Purse I'aid

EVENT NO. 4—550 CU. IN. DISPLACEMENT
(10 Laps of a 5-Mile Course)

Istoo.oooon.s Ray Moore .................. Keith-Ryder Spec. ......... Menasco 6 ... ..., i5: 189:625
nde.. oL, Roy Minor .........covuiins Howard DGA5S ,........... Menasco B6 .............. 12 189:374
3rdo. e Gordon Tsrael ................ Israel Racer ..............\Nenasco C6S ............. 17 175:471
4th.......... George Hague ............... Keith-Ryder .............. Menasco 4 ............... 17: 172:338
Sthoo..ov.o... T.. S Miles .........oooL. M & A Spee. .. L. - Menasco C4S .. ... ..., .. 17: 166:966
6theo. ... ... 50 0 Wittman ... ....... Wittman Spec. ......... e Hermies Cirrus ........... 18: 166:511
EVENT NO.6—375 CU. IN. DISPLACEMENT

(6 Laps of a 5-Mile Course)
Istooooioin. . A. C. Chester ................ Chester Spec. ............. Menasco C4 ... ... ..., 12:17:53......146:43
T P S. J. Wittman ... ... ..., Wittman Spec. .......... .. Hermies Cirrus ........... No ...... No
3rdo. oL, .S  Miles o.vovve ., M & A Spee. ... L., Menasco C48
4the ..o George Hague ................ Keith-Ryder ... .. ... Menasco 4 oo,

The last three completed only 3 laps

Money

360.00
200.00
120.00

80.00

425.00

360.00
200.00
120.00

80.00

gob
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Place Pilot Plane Engine Time

EVENT NO. 7—550 CU, IN. DISPLACEMENT
(10 Laps of a 5-Mile Course)

Isteeeinnnnn Roy Minor se.eeeveenenaienss Haoward DGAS oo Menasco B6 ....oovviinns .15
Zid .......... Ra? MOOIe vvevviininionian , Keith-Ryder Spec. oMenased B oo 15:
3rd.oeeennen George Ilague .....oovenienns Keith-Ryder Spec. ..,... LoMenasco 4 Ll 18:
............. Gordon Israel ................Isracl Racer e o Menasco GBS Ll
EVENT NO. 8—1000 CU. IN, DISPLACEMENT
(10 Laps of a 5-Mile Course)
1Steeee s oeenns J. R, Wedell .........ccvunnn Wedell-Williams Spec. ..... Wasp Jr ..... l-_{:
2nd.. ... Roy Minor ...ovivinnenennes Howard DGAS ........... Menasco DB6 .. 17;
3rdeceeeinas George Hague ...........00ve0 Keith-Ryder ....... ...... Menasco 4 .....0... .1,8:
4th...ieennnn: Lee Shoenhair .......... ... Jrown Spee. ..., Menasco 6 vvevnivaiiiiaen 1:

EVENT NO. 9—AEROL TROPHY RACE
(5 Laps of a 10-Mile Course)

Speed

...... 166:13 ......
Did

not finish

1steeveneennes May Haizlip coeuviniiiieiinsn Wedell-Williams .. ..v.o... Wasp Jr coieiiaiieeainn L17:50:04.,. ... 168:216......
2nd. . e Marty Bowman .............. Gee-Dee ooiviiieinenn Wasp Jr o oooviiiii e 18:33:12...... 161:708.,.....
KT’ PP Gladys O'Donnell ............ WACO vverenenrrnrinsn o Wright J6-7 ..o .0 32:23:24,0. .0, 134:004......
4thev...vnnns Henrietta Sumner ..........0. Travel Air Speedwing ..... Wright J5 «oovnivvnianees ,23:05:53...... 129:933......
EVENT NO. 11—375 CU. IN, DISPLACEMENT
(6 Laps of a 5-Mile Course)
1St eenvneenss I.. S. Miles ..ovviinrinianss M & A Spee. oovnveviiin Menasco C4S ....oiiniee JIDshbi26. ..., 168:91 ......
2nd....ie..n George Hague ..........vvnien Keith-Ryder .............. Menasco 4 oot iiiinan. 11:13:47...... 160:363......
3rd. .. ennne S, T, Wittman ...ieeeiianaeaas Wittman Spec, .......venne Hermies Cirrus ........... 11:32:05...... 156:058......
4th.......... A, C. Chester ..covvvveienns .. Chester Spec, ......v.vvvnn Menasco C4 ..oivviiiiinns 11:41:92...... 153:864......
EVENT NO. 12—550 CU. IN. DISPLACEMENT
(10 Laps of a 5-Mile Course)
1steieeeevnnes Roy Minor «o.vvvvvniionens .. Howard DGAS ........... Menasco B6 ......ov.es .15:28:17.,..... 193:930......
2nd. i Ray Moore .oviviniivenciones Keith-Ryder Spec. ......... Menasco 6 .vvviiriiiiiann 15:42:92...... 190:896......
3rd..... ....Gordon Israel ........convevun Isruel Racer ..............\Menasco C6S ............ .17:14:30...... 174:031......
. George .Hague ............... Keith-Ryder ... ... ..... Menasco 4 .o W 17:26:32...... 172:032......
. L. S. Miles ..... oM & A Spec, .o, Menasco C4S ........... ..18:40:82......160:597......

...Lee Shoenhair...... ......... Brown Spec. ..., e Menasco 6 uviiuniniiinna

Did

not finish

Money
o
se;oo.oo =
00.00 :
30000 .

1,125.00
625.00
375.00
250.00

SAYCIOUY ANV ADOTONOYHI NOILY

900.00

500.00

fon

100
10000 B
~






Place Frlot lane . Eungine Time Speed AMoney

EVENT NO. 23—SHELL SPEED DASH—550 CU, IN, DISPLACEM ENT

(3-Kilometers)
Isteooiunnns Roy Minor «.....coviviniiun Howard DOAS .. 0., MERuseo 6 i iiiiieee e e 241:612...... $450.00
2nd... ..., Ray Moore ..ot Keith-Ryder oo, Menasco 6 vt i e s 231:702.,.... 250.00
3rd. ...l Gordon Israel ................ Israel Racer .............. Menaseo €68 oot i, 221:746.,.... 150.00
dth.....vuenn. T.. S. Miles ..vovvvviinnuny AL & A Spee. oo o Menasco €4S L e vee.210:640,. ... R 100.00
Sth.......... George Hague ,............... Keith-Ryder .............. Menasco 4 B T 210:124,.,.... 50.00
eSO T Wittman Lo Wittman Spec. ooveiinnan Ilermies Cirrus ..cviiivviniiiiennennn, 201:989, ..., ... iun
............. Z. D. Granville ....... ... GeeBee o ooiivniin s WABP Sr i e 1930153
............. W. A. McDonald ............. Wulil-Williams .......... Menasco Buccaneer 185223
............. A, C. Clester ................Chester Spec. ............. Menasco 4
............. RITeY  BUITOWS oottt ittt i et ettt ettt e e et e e i s,
EVENT NO. 13—SHELL SPEED DASH—UNLIMITED
(3-Kilometers)
Istoooi. e Roscoe Turner ...... ........ Wedell-Williams  ........ o Wasp S e e e e 280:247...... 1,125.00
2nd.......... J. R, Wedell oo, Wedcell-Williams  .......... Wasp Jr cv i e i 278:92 ,..... 625,00
3rd. ...l l.ee Gehlbach ................ Wedell-Williams .......... Wasnp Jr o veeii i i e e 251:93 ...... 375.00
4th.......... Roy Minor ... o iuns Howard DGAS ........... Menus00 6 vvirirninnennnenireeeesnenns 241:612...... 250.00
Stho. ..., Ray Moore ......c.cvue vuun Keith-Ryder .....c.vnu.n. Menasco 6 o v i i i e e 231:702...... 125.00
SWEEPSTAKE AWARD NO. 3-—EVENTS NOS. 4-7-12-17
(550 CU. IN. DISPLACEMENT)
Pamt:
Roy Minor .. o dToward DGAS SMenasco 6 L 10 e e 900.00
. Ray Moore Keith-Ryder ........ CMenasco 6 viueiiiiii . 17 ......................... 500.00
Gordon JIsrael ........... .o Isvael Racer ............. . Menasco C6S ............ TS 250.00
George Hague ....... ....., CReith-Ryder oo oo Menasco 4 cvvnenn v, e T e e e 250.00
L. S, Miles ..o oinl) M & A Spec. i Menasco C4S oo 2 100.00
SWEEPSTAKE AWARD NO. 2—-EVENTS NOS. 2-6-11-16
(375 CU. IN. DISPLACEMENT)
y . .. Points
Isteoueuivnnns S. T Wittman ... Wittman Spec. ............ fTermies Cirrus ... .00, L 360.00
2nd.......... George Hague ............... Keith-Ryder .............. Menasco 4 covivnveiiinnnas L 160,00
3rd.....a Lo 80 Miles oL, M & A Spec. o............Menasco C4S ... ..., I 160.00
4the...ovo A CoChester o inn, Chester Spec. ......vv.....Menasco 4 .ovvvvnnenn.., IR 80.00

R ANV ADOTONOYHD NOILVIAV
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TROPHIES AWARDED IN

Donor Trophy
Bendix Aviation Corporation ..,Vincent Bendix Trophy ...........
Charles E. Thompson ........ Charles E. ‘Thompson I'rophy ......
Fred E. Keeler ............. Fred E. Keeler Trophy .....o.oveoens
Will Rogers ................ . Will Rogers Challenge Trophy .....
Cleveland Pneumatic Tool Co, ,.Acrol Trophy Race ...........v.u..
Shell Oil Company .veeeven.s Shell Speed Dash ..................

Shell Oil Company ....

Shell Oil Company ........ «.Shell Speed Dash ..................
Frank A. Tichenor ..... veeosAero Digest Trophy .ovvvvsvnnnnenn.
[os Angeles Breakfast Club ...Breakfast Club Trophy ............
Clifford W. Henderson ....... Clifford W. Henderson Trophy ....
Foreman & Clark ............ Foreman & Clark Trophy ..........

........ ve...Col
............. J. R. Wedell
............ JJo Re Wedell ...,
............ .No Award—Race

veve..Shell Speed Dash ..................

1933 NATIONAL AIR RACES

Awarded To
Roscoe Turner.,.

not finished,

............ . 1st. May Haizlip

2nd. Marty Bowman
3rd. Gladys O'Donnell,

............ .Awarded on merits

of Aerol Trophy Race.

............ . Ist, Roscoe Turner

2ud. J. R, Wedell
3rd. Lee Gehlbach

............ . 1st. Roy Minor

2nd. Ray Moore
3rd. Gordon Israel ...

............. T. R, Wedell .......
crereas eesesaGeorge IMague ..... e
............ .Col. Roscoe Turner

tesaraasenaa Jerry Wessling .....

Event
Pendix Trophy Race
No. 18
No. 8

No. 9

Women only

.. World's Record Attempt

3 Kilumeter Speed Dash
350 cu, in. or less

No. 4
No. 2

. Championship TPilot Award

Sweepstakes ’arachute
Precision Award

TAV

SAIODAY ANV ADOTONOVHD NOILY

11y - -



Place

Istoooveiiuns

Srdooao o
dthooooooo,

2nd....oo. .

INTERNATIONAL AIR RACES

Curtiss-Wright-Reynolds Airport—Chicago, Illinois
September 1, 2, 3, 4, 1933

OFFICIAL STANDING OF CONTESTANTS

Pilot Plane Engine Tame Speed
EVENT NO. 1—200 CU. IN. DISPLACEMENT—Race not run
EVENT NO. 2—375 CU. IN. DISPLACEMENT
A, C, Chester ....oivviin ... Chester Spre. ovvviinn. Menasco (345 ..ol LT R L PN 163:27
L. S. Miles .....o.oo.ooo 0 Mies & Atwood Spee, ... Menaseo (48 oL Lhnaesd o, 162:20
G. O. Hague ...l Reith Ryder RI ..., .. (Menaseo 4 oo .l IS RN S 1o0:33
(Pirate G458 oo o 0, ) )
S. J. Wittman ............... Wittman Spee. . ... ... Hermies Cirrus oo ... R T} S, [ SEERE
Roy Liggett ... ... .. ...... Falkerts Spee. ..o, Corrus-Mark TIT oo ..., [SIRRECT P 8 R
EVENT NO. 3—550 CU. IN, DISPLACEMENT
Roy Minor ..........oouelt. Howard ... o oL, Menasco Bo ... ... SR8, 00202051
Roy Liggett .................. Cossna oo i, Wamner 1435 ..o L, 150407400, .. 191:1
A, C. Chester ... ....... ..... Chester Spec. ... ..., .. Menasco C45 ... .. PR ) b S B X B by
G. O. Hague ......... .o oo Reith Rvder R oL, Menasco 4 ... L. 17407 103:2
Gordon Israel ................ Israel Racer ... ..., Menasco C6s.3 ... tDropped out in otk
EVENT NO. 4—1000 CU. IN. DISPLACEMENT
Lee Gellbach ................ Wedcll Williams ... ... ... Wasp Ir oo oo [N EREE T S 199148
A C. Chester ................ Chester Spee, ... ... Menasco O848 0000 PRS2 0 IsN
L. S, Miles v.uvvuvnenen o Miles & Atwood Spec. .. ... Menasco CAS Lo T 74, 0., 18331
EVENT NO. 5—200 CU. IN. DISPLACEMENT
S. J. Wittman ............... Popjoy Spee. ..., Popjoy ... .o o IS T DA 106:3%
Lyman \’oclpcl .............. Titbury Flash ............ Chuseh oo 147200, 101:80
Waltcr Bagnick .............. Heath ... .. ... ... .. .. Continemtal A40 L. 120030700 97:87
Bill Reedholm ................ Foose ........... ... .. ..., cwoose-bambert o0 L (Dropped out in 3rd

Money

$360.00
200.00
120000

$10.09
430.00
270 a0
1800

G3) 11
)0
3y e

180 0
1n0.0n
60.00

a1t

JoTVMOMIY

IBISHENANIRY

N



Place Pilot Plane Engine Time Speed
EVENT NO. 6375 CU. IN. DISPLACEMENT

Ist..oeeuee. . d A. C. Chester .......cvvennen. Chester Spec. ..v.vveevn... Menasco C4S ... ... . ..., 10:12:76. ....176:25 .

2nd...oeenn L. S Miles vovvvvinnnnnenn, Miles & Atwood Spec. ....Menasco C4S ............. 10:24:24, .., ., 173:01 ......

3rde . G. O. Hague ................. Keith Ryder R1 ........... (Menasco 4 ... ..., 10:34:00...... 170:35 ......

(Pirate C4S ..............

4th.......... S, J. Wittman ................ Wittman Spee. ........... Hermies Cirrus ........... 11:09:98...... 161:20 ......

Sthe......... Russell Hosler ................ IFalkerts Spec, ............ Cirrus-Mark TII .......... 11:31:17...... 156:26 ......
EVENT NO. 7—550 CU. IN. DISPLACEMENT

Tsteeervunnns Roy Minor .........coiuvvnnn. Howard .................. Menasco B6 ........ ..., .. 15:18:66...... 195:94 ... ...

2nd. .. Gordon Israel ................ Israel Racer ..............Menasco C68-3 ............ 16:16:42, .. ... 184:54 ......

3rd.......... A. C. Chester .........cvvennn Chester Spec. ............. Menasco C4S ............. 16:16:32... ... 184:37 ......

4th.......... L. S. Miles .....ovvvenvna. .. Miles & Atwood Spec. ..... Menasco C4S ... ... ..uv.e 16:23:49...... 183:02 ......

............. G. O. Hague .................Keith Ryder Rl ...........(Menasco 4 ...............(Dropped out in the 6th lap)

(Pirate C4S ..............

............. S. J. Wittman veveeeeoo Keith-Ryder ooooooooooo o Menasco ovvvevnneoooo.. . (Dropped out in the 4th lap)

............. J. R, Wedell ..., Wedell-Williams  .......... Menasco “Bucecaneer” .....(Dropped out in the Ist lap)
EVENT NO. 9—200 CU. IN. DISPLACEMENT

Ist...........5 J. Wittman ...Popjoy Spec. ...l Popjoy 110:17

2nd....oolL. l.yman Voelpel ... .. Tilbury JFlash . Church 10599 ..

3rd. ... Walter Bagnick .............. Heath ...... ... ... . ..., Continental 103:20

............. Bill Reedholm ................Tovse ....................LLoose-Lambert ............(Dropped out in 1st lap)
EVENT NO. 10—375 CU. IN. DISPLACEMENT

Isteoeennnnn, A. C. Chester ................ Chester Spec. .ovvenvinenn. Menasco C4S ............. 9:56:37...... 181:10 ......

2nd.......... L. S. Miles ....oovviviin.n. Miles & Atwood Spec. ....Menasco C4S ............. 10:02:12...... 179:37 ......

3rd.......... S. J. Wittman .............. Wittman Spec. ............ Hermies Cirrus ........... 10:45:14. ... .. 167:41 ......

4th.......... Russell Hosler ............... Falkerts Spec. ............ Cirrus-Mark TIII .......... 11:03:95...... 162:66 ......

Stho.....n... Arthur Gross ......covvnnun... Howard Spec. ............. GYPSY  ceevariiennnaena 11:56:61...... 150:71 ......

A. C. Chester
Gordon Israel
. T.. S. Miles ...
G. O. Hague

Roy Minor ........

EVENT NO. 11—-550 CU. IN. DISPLACEMENT

.......... Howard ..................Menasco B6

.. 195:40
L187:26

Chester Spec. . ... Menasco C4S

(Pirate C4S

.Israel Racer .............. Menasco C6S-3 . S.182:39
Miles & Atwood Spec. ..... Meuasco C4S . 174:47
Keith Ryder R ........... (Menasco 4 ropped out in 4th lap)

AMoney

$360.00
200.00
120.00

80.00
40.00

810.00
450.00
270.00
180.00

180.00
100.00
60.00

360.00
200.00
120.00
80.00
40.00

810.00
450.00
270.00
180.00
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AMERICAN FLYING ACTIVITIES
Calendar Years
Summary of Air Transport Operations
All American Air Lines
v Oper P l‘.’"“ AMiles Miles Passen-| Passenger Express Mail
edrl stors S"‘. Scheduled Fiown gers Miles (pounds) (pounds)
ervice

1926] 19 95 4,608,880 (a) 5.782) ....... 6,467(c) 433,619
1927| 24 144 5,242,839 (b) | 12,504 ....... 12,495(c) 1,222,843(d)
1928 32 204 10,472,024 52,034 ....... 35,376(c) | 3,632,059(e)
1929 27 619 20,242,891 165,263] ....... 197,538(c) 7:772,014(f)
1930{ 35 685 |30,703,119|28,833,967 385.910( 04,545,784] 286,798(c)| 8,513,675(g)
1931| 41 720 147,463,673(43,305,478 457,753|116,232,153| 885,164(c)| 0,351,105(h)
1952 33 055 |51,032,868)48,344,358 504,575[143,160,682(1,324,428(c)|  7,658,352(1)
1933 28 615 |54,072,467|50,800,705 546,235(183,605,784(1,884,545(c)| 7,644,646()

1a) Includes 2,583,056 miles flown on government operated mail routes.
{(b) Includes 1,320,535 miles flown on government operated mail routes.
(¢} Includes only express poundage carried on regular schedules and not freight flown by
special order.

) Indudes 121,439 pounds mail flown on"government operatcd routes.

Includes 631,541 pounds mail flown on_F.A.\. routes.
Includes 675,084 pounds mail flown on;F.A. M. routes.
Includes 508,474 pounds mail flown on F.A.M. routes.
Includes 346,116 pounds mail Hown on F.A.M. routes.

Includes 286,162 pounds mail lown on F.A. M. routes.

Includes 277,293 pounds mail lown on F.A M. routes.

Summary of Aerial Service

Qperutors Planes in Miles Hours Puassengers 5 ,

Year Reporting Service Flown Flown Carried Em ployees
1926 420 Q69 7,656,492 | ... ... 380,201 1,537
1927 357 768 8,341,517 [ ..niniann 476,724 1,074
19028 . 108 189 8,411,889 | ... ... 526,203 1,088
1929% Soo 7,095 104,336,500 1,304,207 2,995,530 20,944
1930% 600 3,324 95,959,045 1,128,937 2,621,769 12,283
1931¥ 352 2,818 71,582,750 842,150 1,875,992 9,141
1932% 280 1,979 50,296,880 591,728 1,118,587 4,03
1033% 215 1,810 45,145,400 157,427 902,212 3,752

(*) Statistical estimates based on a large number of typical reports.
Summary of Private Flying
(Corporate and Personal)
Estimated
l 1028 1020 1930 ‘ 1031 | 1032 1033

Miles flown ........ 12,000,000| 25,000,000| 40,000,000| 30,000,000] 25,000,000| 25,000,000
Planes in Service. .. 1,500 3,125 4,074 6,057 5,128 4,778
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AIRCRAFT APPROPRIATIONS, UNITED STATES

- Department Increase or -
Fiscal Year A ppropriations Total Decrease Net

1924-25 Army......... S$13,113,043.30 +-81,687,043.80

Navy ......... 15,150,000 + 502,826

Air Mail... ... 2,750,000 +1,250,000

N.ACA....... 470,000 $32,483,043.80 +187,000 +53,626,860.80
1025-20 Army......... 14,700,000(1) +586,956.20]

Navy ......... 1.4,790,000(2) — 360,000

Air Mail....... 2,810,000(3) — 130,000

NACA... ... 334,000 32,624,000 +64,000 +350,056.20
102627 Army......... 15,050,000} + 350,000

Navy ..., 18,505,288 +3,715,288

Air Mail. ... ... 2,650,000(3) — 160,000

NACA ... 513,000 36,718,288 — 21,000 3,844,288
1027-28 Army.......... 20,396,300 +35.346,300

Navy ......... 20,100,000 41,504,712

Air Mail. ... 4,150,000 + 1,500,000

N.ACA....... 513,000

Commerce. .. .. 3,701,500 48,030,800 +3,791,500 +12,232,512
1928-20 Army......... 24,848,562(4) 44,452,202

Navy ......... 32,189,560(5) +12,089,560

Air Mail. ... ... 6,430,000 + 2,280,000

NACA....... 600,000 487,000

Commerce. .. .. 4,361,830 68.420,072 570,350 +19,470,172
1920-30 Army......... 34,000,785 =+09,842,223

Navy ......... 31,430,000(5) — 759,560

Air Mail....... 13,300,000 +6,870,000

N.ACA. ... 1,202,200 + 692,200 :

Commerce.. ... 0,410,620 87,129,603 42,054,770 +18,699,633
1030-31 Army......... 35,823,473 +1,132,088

Navy ......... 32,033,211 603,211

Air Mail....... 21,600,000(6) 38,300,000

N.A.CA.L... .. 1,321,000(7) + 20,000

Commerce. . ... 9,207,430(8)] 00,085,114 +2,700,810 +12,855,408
1931-32 Army......... 31.479,635(9) — 4,343,838

Navy ......... 31,145,000 — 888,211

Air Mail....... 27,000,000(10) + 5,400,000

N.ACA....... 1,051,070(11) — 260,930

Commerce.....| 10,362,300{12)] 101,038,005 41,154,870 +1,052,801

(1) Plus $2,150,000 “‘contract authorizations’' for additional purchases of aircraft.
(2) Plus $;4,100,000 ‘‘contract authorizations’ for additional purchases of aircraft.
(3) For the contract Air Mail Service $500,000 was appropriated for 1926 and $2,000,000
was allowed for 1g927.
(4) And contract authorization of $3,000,000.
(5) And contract authorization of S10,000,000.
(6) Includes $6,600,000 for Foreign Air Mail.
(7) Includes 815,000 for printing. . L .
(8) Includes $7,944,000 for new and improved air navigation facilities. .
(9) Not less than $15,206,231 to be spent for the purchase of new airplanes, equipment,
spare parts, and accessories.
(10) Includes S7,000,000 for Foreign Air Mail.
(11) Includes $23,000 for printing. L. .
(12) Includes Sg,000,000 for new and improved air navigation facilities.
<+ Shows amount of increase. — Shows amount of decrease. i
1 Plus 86,250,000 ‘“‘contract authorization’ for additional purchases of aircraft.
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FIYING FACTS AND FIGURES 423
MONTHLY PRODUCTION AND SALES STATISTICS
Military and Salable Commercial Aircraft
PRODUCTION
1932 1933
Military Commercial Military Commercial
Uinits Value Units Value Unils Value Units Value
_]‘:muury ........ 75} 81,051,207 28| $r100.001 so|  $873,048 31| $109,366
February....... Qo 1,325,713 40 172,557 55| 1.300,931 26 85,533
.\lzn:ch ......... 43 690,264 o7 352,359 44 328,018 36 258,232
April.. ..o, 35 579,380 08 451,048 40, 787,212 51 803,843
May........... 25 555,209 57 181,631 321 1,037,623 6o 953,000
June.. ... . 47| 1,013,028 36 141,078 45 1,083,304 73| 1,004,950
July ...l L. 49 831,518 43 120,057] . 51 932,560 S8of 1,040,013
August......... 50 025,150 39 152,055 23 498,021 70 866,398
September . ... 56| 1,200,900 34 128,034 32 802,300 31 406,759
Qctober ........ 44 699,719 40 164,822 30 426,423 50 241,380
November...... 39 700,061 38 242,758 19 365,237 34 195,439
December...... 30 710,481 29 120,099 33 840,267 29 119,897
Total........ 503[$10,380,316]  549f $2,337.809]  406] $9,784,643 ssul $6,180,900
DELIVERIES

]‘anuury ...... 75| $1,051,207 44 Sr42,099 63| S971,048 41| $120,826
February....... Qo[ 1,323,713 35 246.999 55| 1,309,931 2 85,380
March......... 44 710,204 84 340,387 EX 828,018 30 285,471
April....... ... 35 579,386 110 448,653 40 787,212 53 900,001
May........... 33 080,732 50 160,383 42} 1,037,023 58 953,424
June....... ..., 37l 1,013,628 59 180,932 34 670,308 71 087,465
July........o. L. 43 794,808 61 172,037 31 032,509 81| 1,048,545
August......... 57 979,828 88 382,960 25 108,021 71 871,608
September . ... 56| 1,299,900 46 179,513 31 727,300 51 413,482
October........ 57 038,255 59 200,253 31 301,423 143 227,115
November .... 39 700,061 43 248,243 10 305,237 30 200,224
December...... 40 710,481 34 30,414 33 840,207 30 132,788
Total........ 018/$10,791,343{  748{ $2.807,775)  468| $u,470,517| 6oy} $0,235,4719

* All values represent planes less motors.

REVIEW OF ANNUAL MILITARY AND COMMERCIAL

(1) Source:

Annual Totals

Military

Units alie
447(1) $ 5,174,025(1)
532(1) 6,154,708(1)
621(1) 7,528,383(1)
,219(1) 19,066,379(1)
677 10,832,544
747 10,723,720
812 12,971,028
593 10,389,316
166 9,784,643

Derived from TU.

S, Census Reports,

PRODUCTION IN THE UNITED STATES
AIRPLANE PRODUCTION

. Commercial

Units
268(1)

Value

$ 1,499,634(1)
21716,319(1)
6,976,616
17,194,298
33,624,736
10,746,042
6,655.738
2.337.899
6,180,900
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AIRPLANE ENGINE PRODUCTION

Annual Totals

Military Commercial
Units Value Units alue

$ 4,080,571(2) * *

6,550,533(3) b .
12,407.920(2) 632(2)  §  979,600(2)

8,600,530 5,517 17,895,300

10,823,423 1,935 6.255.493

10,417,718 1,976 41480131

6,370,678 813 2,898,371

4,986,181 1,120 4,724 441

(1) This total does not include an indeterminate number of Liberty and OX engines

that were reconditioned and put into service,
(2) Department of Commerce.
(3) Derived from U. S. Census Reports,
Liberty and OX war surplus used.

MONTHLY PRODUCTION AND SALES STATISTICS

Military and Commercial Aircraft Engines

PRODUCTION
1932 1033
Military Commercial Military Commercial
Units Value Units Value Units Value | Units Value

January........ 168} 81,018,000 48] S162,135 551 S314,710 681 S$200,790
February....... 110 031,150 00 219.010 01 320,101 70 303,234
March......... 94 515,850 77 241,045 04 353,050 73 301,305
April.......... 133 734,880 52 112,540 91 590,400 74 323,774
May........... 05 575,370 30 72,040 132 787,800 120 422,920
June........... o1 620,202 51 114,210 121 700,350 140 030,078
July........... 66 378,085 84 230,440 09 348,700 102 304,275
August......... 43 240,844 70 279,390 42 230,700 150 056,575
September . ... 91 558,538 49 175,790 75 419,220 72 270,045
October. ... ... 85| 427,084 83| 349,920 55| 335,250 05 242,375
November .... 6o 300,848 102 524,117 19 90,300 70 300,300
December...... 49 290,507 86 410,225 76 477,600 92 446,750

Total........ 1,085 $6,370,678|  8r13| $2,898,371|  800| $4,086,181| 1,120| $4,72.4,441

DELIVERIES

January........ 134 $867,300 40| Sr24,040 55/ $314,7100  103| $450,450
February... ... 120 710,250 51 118,210 07 358,301 81 368,734
March......... 112 603,100 107 370,200 05 359,050 83 386,135
April,......... 120 600,480 02 115,005 91 500,400 67 282,769
May........... 90 541,370 42 © 93,110 132 787,700 109 312,810
June........... 100 615,002 52 122,075 121 700,350 138 505,473
July........... 75 425,285 108 288,149 69 348,700 138 524,125
August......... 45 200,444 99 329,255 42 230,700 105 459,535
September . ... 03 588,538 54 176,725 75 410,220 101 303,060
October........ 86 434,307 68 200,995 55 335,250 62 230,150
November . ... 60 366,848 84 357,202 19 90,300 74 287,385
December. ..... 49 296,507 85 416,860 76 447,600 74 348,040

Total........ 1,000| $0,370,451 852| $2,778,870 867| $5,024,281 @; 84,624,506
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EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE

UNITED STATES IN 1933

Source—U. S. Bureau of IForeign and Domestic Commerce

AIRPLANES, SEAPLANES AND AMPHIBIONS

Full Year Full ¥ear
. g3 3z
Country of Destination  Urits Falue Units Value

China .........ccvvuun. 38 $ 644.170 16 $ 88,110
Brazil ......o.ooiiaal., 1 5,050 111 2,282,245
Colombia . 4 39,700 9 191,500
Hong Kong ... .. 5 32600 6 189,793
Argentina ... ... .. 6 51.199 9 67,210
Mexico .oioii i, 27 374.745 21 133,571
Peru .......... .. ... feh aeeeeeaen 9 176,816
Panama ................ 4 37.000 et eaenenen
Bolivia  ......ooiiiiiin.s chr emesenusn 135 344,501
Philippine Islands ....... 6 26,472 2 61,657
Honduras .............. 1 15,599 K 22,100
Japan ...l ceh eeeraaaas 1 20,400
El Salvador ............. ve M fen eeiaaan
Chile ......... . it 1 58.602 e i iieeeaa
Hawaii  .....co.oann. Cve eeeenaes cee e
Union of South Africa .. 1 4,489 3 14,470
Greenland  .............. e e e iaeaaean
United Kingdom ........ 7 263.512 1 10,000
Portugal  .............. Che e e e
Netherlands West Indies .. ...  ......... 2 4,600
Dominican Republic ..... er e e eeeaeaes
Ecuador ................. e eieeeaaen 3 31,201
Nicaragua ce eee eeeeaaeen e e
Guatemala 4 11,400 1 4,600
Netherlands ............ 3 8.766 cee e
Costa Rica .............. e eeeeaean e ieeeeaen
Canada ........... .. 16 62,394 19 80,583
France .......c.cvvvone. 1 2,500 1 6,097
New Zealand ............ e eedieeean 3 5.839
Egypt et Cee erneaees 1 2,500
Spain eeeeiiiiiii e 4 32,575 2 10,800
Germany  ............... 1 1,600 3 55,000
Turkey  ooeoiiiiieiiil el 4 437,459
Belgium ........ ... ... TR PN 2 48.850
Venezuela ... .. .. .. .. oiaieaes 3 41,000
Australia  ............... 1 25,000 1 20,000
Palestine ............... e eearesaes 1 4,820
Uruguay oo fee i ieeeeenn 1 4,245
SYFL wevcei i T ] 4,000
Siam c.ee.eo. 2 42,750 ..

Ttaly . 1 21,000

Czechoslovakia .. 1 11,000

Rritish India ........ 3 7,369

Rumania  ..o.....ooeenan 1 1,835

(Ireece coaiavevaniianan 1 1,500

Total ..., 140 $1,812,827 280

AIRCRAFT ENGINES

Full Year Fwll Year
1931 1932

Country of Destination Units Value Units Value
Soviet Russia in Europe .. 45 $ 322,460 2,010 $ 261,334
Netherlands ............ 31 185,192 29 138,802
GErmany  ..oeeeeveeeseses 7 10.363‘ 23 96,193
Poland and Danzig ...... 10 48,098 cie eieeaaes
SIaM  veevaieeiiiarans B AR . “ee Ve
Colombia .............. 3 14,805 12 64,855
China  weviviiininiiinn 38 100,120 5 4195
Argentind ... ... v 81,247 3 .12,027
Bolivia ...t cee reaeaaan 4 10,900
Panama .o an. s 28 110,815 4 28,540

423

Full Year
. 1953
Units Value
R6 $1,456,580
73 1,104,533
30 656,593
36 474,508
38 417,962
48 249,469
16 188,475
9 146,363
7 133,000
6 74,603
70,227
61,350
39,641
50,000
32,500
30,300
30,000
29,069
21,600
20,500
16,000
15,200
13,775

. —
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$5.4.23,991

Full Year

Units

1933

Value

255,400
221,750
200,446
112,980
102,195
94,139
70,084
57,869
57,688
37,800
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Country of Destination Units Value Units Value Units Value
Trinidad and Tobago .. 7 24,393 14 49,820 12 31,182
Australia ......... feeaes fee i vee eeeiean. 9 31,102
Mexico 37 151,419 61 63,500 21 27,546
Sweden 7 38,372 15 98,386 4 25,200
Brazil 6 20,093 4 27,234 ] 22,395
Finland 10 71,008 1 300 3 21,003
Peru 2 10,500 10 34,155 3 14,198
Italy 9 35,391 ceh e 2 12,988
Cuba 3 10,050 5 8,052 20 11,047
Philippine Islands ....... e e 36 55,003 3 10,070
United Kingdom ........ 5 13,152 1 5,000 1 9.000
Canada  .............000 12 24,904 19 8,301 10 8,255
Hong Kong 6 35,400 4 17,600 2 3.000
Dominican Republic ..... ...  ........ 1 5,000 3 2,238
Honduras  .............. 1 1,107 3 4,541 6 2,519
SPAIN vt i e e 7 21,000 1 2,097
Japan ... ... o, 7 35,161 e e 2 1,800
Arabla ... .. 0., cie e e eieaaee 1 1,800
Guatemala  ,............ 1 1,200 2 985 1 1,000
Costa Rica v.v.ivviunnnn. e eeeaaes e e 1 1,000
Other British West Indies ... = +e.ve... 1 5,000 3 950
Union of South Africa ... ...  ...oe.... v N 1 650
Hawaii ................ e e e e 1 520
Nicaragua 1 7,500 e e 1 500
Mozambique ............ c.. eeeieann e e 1 450
Belgium  ............... 1 3,556 41 357,792 e eeeeiaas
Turkey 1 4,753 12 72,400 ce e
IFrance 1 300 4 26441 .. eeeeenn
Netherland India ....... e e 2 10,996 e e
Tatvia ........ Ceerrere e aawaeaen S 10,400 ... ...l
Chile 12 81,450 1 8,000 R
Venezuela e e 2 4,350 e e
Haiti e eeereas 2 3,034
El Salvador v .. 1 1,500
Portugal . . 1 1,136 ee-
Egypt vie eaeaaaes 1 850 .
Java and Madura ....... 4 23,141 e e
Newfoundland and Labra-

o 1 3,500 st e aee e
British Honduras ....... 1 3,375 o, e cee e
Switzerland ............ 1 1,278 ... Lol e e
New Zealand ............ 1 .

Total .......... 318 $1,474,785 2,356 $1,517,682 2,893 $1,452,861

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES)

IFull Year Full Year Full Year
1931 1932 1933
Cowntry of Destination Value Value Vaiue

Brazil $ 124,500 $ 286,489 $ 332,839
Japan ., .. 116,106 346,495 275,984
China . 163,945 58,760 235,583
Argentina 48,413 191,850 201,606
Colombia 5,756 32,035 184,899
Peru e e 66,002 126,693 161,468
Germany 15,729 41,308 145,093
Soviet Russia in Europe ........... v 210,697 40,343 124,822
Netherlands .............ccvvieernnns 71,476 40,826 86,011
Bolivia ............. 81 6,645 70,152
Netherland India 796 9,795 51,113
Panama ..... ... .. 27,048 14,042 48,463
United Kingdom 60,852 41,556 46,792
Canada ... ... iiiiiii i 292,712 89,019 45,532
Belgium .. ... e 8,288 60,320 37,588
Poland and Danzig ....ovviviivannnnnnn 5,612 PP 34,191
Rumania 341 5,215 24,726
Sweden 2,433 15,568 20,417
Mexico 60,244 31,563 19,865
Yugoslavia 37 17 15,171
uba  ........... .. 32,751 29,802 14,317
Hawaii ... e e e P 13,148
Australia 10,143 4,107 12,522



FLYING FACTS AND TFIGURES - 427

Full Year Full Year. Full Year
1931 1932 1933

Country of Destination Value Value Value

Turkey  cvvemennninn..
France . ...... 899 72,614 11‘83?
Crechoslovakin  vonooon il ; 3 j0.87
Philippine Islands ...........0ccncenns
(e weeemmnee eI
Italy BSOS
Guatemala  .............. IO
Honduras ........
Venezuela ... ...iiiiiiiiiianannans
Hong Kong ... iiiiiiiiiianinenes
SIAM ciennnceenninnteeneasarancasasss
El Salvador ... iiiiiiiiiiinanarnees
NOTWAY  secsevrevanaannans
Finland ..ot ineiaronsonns
Dominican Republic
Kwantung ..
Fcuador
Partugal
Quwitzerland ... .. Lol
Trinidad and Tobago ..........-
French Oceania ... ........cvuven
Puerto Rico ...l -
TIAML  vvvvmmeneniiton e ranssarsnonans
Mozambique ...l

SPalll .cveeiiaaiia s

New Zealand ..........c..occieeeiaes
Other Pritish West Indies ........c0v-
Costa Rica ...vviiiiiiiiiieriieinanen
Other ASIA tiiieinniienraorennnsenens
NiCATAZUA o vvvnavnierornsasesnsncnnsss
Virgin Islands of U, S.
British East Afnca ...................
I.ithuania

Jamaica
TUnion of South Africa
ERYPE cevevernaanaaneasnees

SUrINAM  ceeiiriiinirmoasanss

French Guiana ..........c.cv-0n
Rritish Oceania ... ...vceeciavensrens
Netherlands West Indies
Denmark teeieeieeeeaneroanssanrasrees
AUSITIA  ceetinennnrcennanaransessreras
RBritish Malaya .....ccvveecverencerens
British Guiana ......cieeeceseaervnnes
UTUZUAY veerenvninnncansaacnnmsnsrsoss
(;‘rccce ...............................
TAQ +rssamavesscasssraseennmvarecness
§v§1 ............................
Rritish India ..
TFrench West Ind
Palestine «.oov.v..
Rarbados ..i.iven..-
Newfoundland and La
Canary Islands ..........
Algeria and Tunisia ......
Belgian Congo .........---
MOroCCo  vuvvvnmrnarancvnasns
Rritish Honduras
Albanmia ciievennenanrnsaanae
Java and Madura
Ttalian Africa .ocicveacermensearares
T.atvid  sieivecnnnnaacenaaraner s
Permuda oeveevneveoaanenasemsssrseorss
Azores and Madeira Islands
HUNgary ceeeviivenacsneanneremerress
Bulgaria .oeeviieermenanienasmatetes

Total  c.iceiverianaraenenrene $1,521,828 $1,756,421 $2,350,969

———




PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES

COMMERCIAL AND MILITARY

Production—r1932

Deliveries—1032

Production—1933

Deliveries—r1933

Type Places

Number Value* Number Value* Number Value* Number alue*
Biplanes J 1 7 §65,735.00 10 $86,235.00 t Sg,ooo.oo 1 $2,000.00
kpit. ... ... 2 74 231,707.00 L 334,047.00 70 316,807.00 35 330,852.00
Open Cockpit 3 86 308,487.00 23 321,071.00 50 100,009.00 538 195,376.00
Up 8 22,285.00 6 16,024.00 o | il O | i
Sub-total..............[.... ..., 175 $628,214.00 282 $758,277.00 133 $508,006.00 144 $528,228.00
Cabin Single Engine...... All 52 2413,270.00 50 232,05.4.00 87 363.790.00 [¢%e) 374,385.00
Cabin Multi-Engine. .. ... All [T 2 82,3500.00 21 1,150,000.00 21 1,150,000.00
Total Biplanes .......[........ 227 8§871,484.00 334 $1,073,731.00 241 $2,022,606.00 2355 $2,052,813.00
Monoplanes ' 1 16 15,003.00 11 11,152.00 2 1,750.00 3 2,3500.00
Open Cockpit.......... 2 110 103,024.00 120 154,342.00 72 109,375.00 63 102,701.00
3 O | i [ T O | .. [ T
Up O | e [ [T I 1 1,350.00
Sub-total..............]........ 126 S178,027.00 131 S103,.404.00 74 Si11,125.00 60 $106,611.00
I < T L T O | e, [ 2
2 50 107,000.00 46 92,548.00 64 118,048.00 [438 103,113.00
. . 3 3 6,.400.00 46 40,720.00 O | e, o | il
Cabin Single Engine. . .. Kt 48 136,510.00 606 ¢ 144,510.00 90 234,525.00 101 240,270.00
3 O | v 2 ,200.00 S 130,800.00 9 143,350.00
6 Ir 144,160.00 23 178.565.00 10 110,100.00 I1 123,700.00
7 0,000, 00 4 24,000.00 1 12,050.00 1 12,950.00
8and Up 20 360,159.00 23 395,862.00 2 45,000.00 2 45,000.00
Sub-total..............|[........ 135 $763,319.00 212 $880,405.00 181 $657,423.00 183 $070,883.00
Cabin Multi-Engine. ... .. All 8 178,152.00 8 107,749.00 69 3,181,787.00 71 3,211,103.00
Total Monoplanes ....|........ 269 S1,119,108.00 351 $1,222,648.00 324 $3,050,335.00 323 $3,088,087 .00
Seaplanes................. All 2 19,100.00 2 10,100.00 2 4,314.00 1 1,314.00
Amphibions. . ............. All 12 07,307.00 27 202,450.00 13 139,755.00 13 130,755.00
Autogiros............ ... ... ... 30 230,510.00 34 100,340.00 1t 03,800.00 10 52,850.00
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Sub-total.............. [ 53 $340,u17.00 03 S511,300.00 20 $207,809.00 24 $103,010.00
Commercial Total. .. ......[........ 549 $2,337,8yu.00 748 $2,807,775:00 501 $0,180.,000.00 00,4 $6,235,.110.00
Military Total.,...........[........ 503 | $10,380,316.00 018 | S$10,791,343.00 400 $9,78.4,0.43.00 108 $9,.470,517.00

Grand Total ......... l ........ 1142 | $12,727.215.00 l 1,366 | $13,500,118.00 1,057 | $15,005,5.43.00 1.072 | 815,705.030.00

*\"alnes represent planes less engines,

PRODUCTION AND DELIVERIES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES IN THE
UNITED STATES

1932 Production 1032 Deliveries 1933 Production 1033 Deliveries
. P.
Units Value Units Vulue Units Value Units Value

UnAEr 5. v oot et 07 $56,410 121 867,500 07 $13,058 73 $10,038
FOI25 . e 58 00,910 88 103,315 102 124,230 0y 11,010
E26 175 o o e e 32 50,470 19 82,375 30 50,005 44 83,305
I76-225 oo 84 183,160 92 204,700 152 304,135 183 433,070
220300, . e 123 321,120 114 292,085 05 255,705 104 280,405
BOL—=A00. .« o et e e e 42 182,200 40 107,200 30 145,330 28 112,130
AOT=300 . « oottt e e 119 570,700 121 581,500 07 325,788 04 307,788
S0T—000. . ottt 228 1,281,700 187 1,043,700 232 1,224,500 244y 1,437,700
Got=Up.. e 30 170,111 34 200,211 339 2,184,100 201 1,807,300
Commercial Totals,..................... 813 $2,808,371 852 $2,778,876 1,120 S$4,724, 441 1,133 84,624,506

MILITARY:
L] e o | ... EEEEE N - I B o | i o | il
I76-225. ot 31 366,450 32 860,050 13 827,234 13 $27,234
2267300, ¢t e 59 196,550 50 100,550 o) 27,000 0 27,000
3OT=400. + it et 09 282,850 68 270,100 30 120,000 30 120,000
AOT=500. . vttt 114 546,800 114 540,600 181 812,217 181 812,217
BOT=000. . ottt 510 2,891,008 522 2,033,501 153 745,400 100 782,500
00I-UD. .ottt 296 2,386,000 295 2,351,500 474 3,251,330 474 3,255,330
Military Totals......................... 1,085 $6,370,678 1,000 80,376,151 860 $4.086,181 867 85,024,281
Grand Total. . ....... ... i, 1,808 $0,260,040 1,42 89,155,327 1,080 39,710,022 2,002 80,048,847
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DOMESTIC AIR MAIL OPERATIONS BY ROUTES CALENDAR YEAR 1933

A.M. Length of Miles Miles Pounds of Amount
No. Contractor Route Routet Scheduled | Actually Flown Mail Paid Curriers
Dispatched
1 American Alrways............. Boston—-New York............ 201 335,840 270,881 89,350 8106,118.85
2 American Alrways. ............ Chicago-Memphis............ 548 611,220 503,413 61,200 225,064.10
20 American Alrways............. New York-Cleveland-Ft. Worth| 1,911 2,885,881 2,628,846 304,103 1,173,175.80
21 American Alrways............. Ft. Worth-Galveston.......... 300 236,088 224,083 20,230 102,504. 14
22 American Airways............. Dallas-Brownsville............ 551 402,751 302,072 85,420 172,002, 40
23 American Alrways............. Atlanta-New Orleans.......... 429 313,716 307,588 64,025 1.44,586.03
24 American Airways............. Chicago—Cincinnati........... 271 428,882 390,638 66,143 139,2360.60
27 American Airways............. Buffalo-Chicago.............. 736 1,403,608 1,303,347 132,524 532,607.28
29 American Airways............. New Orleans-Houston......... 337 235,000 234,497 33,852 100,540, 87
30% American Alrways............. Chicago-Atlanta.............. So2 1,156,110 1,000,757 161,008 14560,304.77
33% American Airways............. Atlanta-T't. Worth-Los Angeles| 2,186 3,003,428 2,002,403 345,084 1,388,135.83
Total | American Airways............. All American Airways Routes..| 8,572 11,163,538 10,375,515 1,462,713 4,550,387.81
19 Eastern Air Transport, Inc...... New York-Atlanta-Miami..... 2,118 3,718,860 3,580,818 703,516 1,518,505.57
o* Kohler Aviation Corp........... Milwaukee-Detroit........... 257 208,218 260,187 14,250 03,550. 71
26 National Parks Airways........ Great Falls-Salt Lake City.... 517 737,010 723,843 53,401 283,056.50
o* Northwest Airways............ Chicago-St. Paul-Billings...... 1,363 1,700,081 1,622,603 228,630 738,383. 20
11 Pennsylvania Air Lines......... Washington-Cleveland........ 321 050,247 802,757 105,140 312,031.00
34 Transcontinental & Western Air [ New York—Kansas City-Los
Angeles—San Francisco. ...... 3,060 6,511,504 6,180,378 1,114,400 2,743,901.03
3 United Air Lines...........vve. Chicago-Dallas............... 1,031 1,815,734 1,721,742 363,021 781,838.58
5 United Air Lines............... Salt Lake City~Portland....... 873 1,242,387 1,202,654 220,328 555,380.27
8 United Air Lines............... Seattle-San Diego............ 1,243 1,892,002 1,824,018 380,401 §28,285.006
17 United Air Lines............... New York-Chicago........... 724 2,703,033 2,537,242 1,062,737 807,072.82
18 United Air Lines............... Chicago-Salt Lake City- San
Francisco.....cvvveinennne. 2,253 5,075,457 4,378,000 1,100,525 2,108,007.99
30% United Air Lines.........o.o.t. Omaha-Kansas City.......... 103 108,048 107,012 20,862 51,884.15
Total | United Air Lines............... All United Air Lines Routes ..| 6,203 12,030,001 12,272,474 3,174,874 5,313,150.47
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30% U.S Alrways....ooevvnnnenn. Kansas City-Denver.......... 560 401,024 304,231 18,326 132,873.37

4 Western Air Express........... Salt Lake City-San Diego..... 778 1,045,087 1,024,877 191,502 512,728,00
12 Western Air Express........... Cheyenne-Albuquerque........ 500 500,846 547,804 107,208 220,005, 81
33%(1)] Western Air Express........... Albuquerque~Fl Paso......... 222 (1) 109,800 (1) 107,802 (1) 7,033 (1) 41,700.00 (1)
Total | Western Air Express........... All Western Air Fxpress Routes| 1,500 1,724,823 1,680,633 306,733 781,303.00
GRAND TOTAL. ..cvirri e e e 25,470t | 40,136,041 37,002,400 7,362,180 $16,468,242.04

* Representing a portion of an entire route. . . . o .
t Route mileages as of December 1933. These route mileages vary each month; the highest being 28.040 miles in April and May, 1933; the

lowest being December.

(1) Discontinued September 4, 1033.
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POSTAGE RATES

U. S. Air Mail to Foreign Countries

Rartes (postage plus fee for air mail service) for each half ounce or fraction for airv dispatch

to North, Central and South America and the West Indies, are as follows:

Fach Half

Argentina ..., ... e e e ettt e
Bahamas ... i e e,
Parbados ......... e en e et ee et et et e e
Bolivia (by ordinary mecans from Arcquipa, PPert) «ooooeniiieinneinaaae.
Brazil ...... ererereseees [ [P ..

Canada—samce as tllc United gt‘ucs, see footnote
Canal Zone

Chile
Colombia

Costa Rica
Cuba

Dominican R(puhhc ............................ P
Dutch West Indies
Curacao, Ponaire, Arubat ..oovveiennn..... e e e e,

St. Martins, St. Eustatius, Saba
Ecuador ...

Guadeloupe (including Desirade, Iu Saintes, Marie Galante, Petite Terre, St.

Bartholomew (Barthelemy) and the French part of St. Martins)
Guatemala ... e e i,
Guianas (British, Dutch, French)

Haiti  .........

Honduras (Brmsh)
Honduras (Republic)
Jamaica

Leeward Islands:

Anguilla, Antigua, Barbuda, Dominica, Montserrat, Nevis, Redonda, St.
Christopher (St. Kitts)

Dritish Virgin Islands
Martinique
Mexico
NICaragua oo e e
Panama Republic

Paraguay (by ordinary means from Puenos Aires, Argentina)
Peru .

Puerto Rico
Salvador, El
Trinidad .
Uruguay .

Venezuela (by air to Maracaibo, La Guaira, Caripito) ...... ...........

Venezucla (including dispatch by Venezuelan air mail service from A\lamc‘ubo or
La Guaira) .............

Virgin Islands (U. S.)
Windward Islands (Grenada, Grenadines, St. Lucia and St Vmcent)

Qunce

.1

o wm

.20
40
.50

.20
.50
S
.20
.10
.10

.30
.20
.30

.20
.15

.10
.15
.15
.10

.20
.10
.20
.10
.15
.20
.55
.40
.10
.15
.20
.55
.30

.45
.10
.20

U. S. Domestic Arr MaiL Postace RaTe—8 cents for the first ounce; 13 cents for each

additional ounce.

The ahove rates include dispatch by the United States domestic air routes, where avail-

able, as well as by the international routes.

The rates to Canada, Colombia, Cuba and Mex-

ico, provide also for dispatch by the domestic air routes of those countries, where available.



STRENGTH OF NAVAL AVIATION

Iiscal years 1923-1033

Officers Attached to Aviation

June 30, | June 30, | June 30, | June 30, | June 30, | June 3o, June 30, | June 30, | June 3o, | June 30, | June 3o,
1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933
Naval aviators.............. 320 328 382 426 472 466 520 614 737 803 820
Student naval aviators ...... 33 47 35 71 28 73 116 184 149 84 45 —_—
Line, ground................ 91 42 17 14 12 24 54% 6y 254 230 144 —
Staff, ground................ 134 jo1 99 120 138 128 101% 08 120 11t ;/
Naval observers............. 5} 5 s 11 12 IR 1t 9 5 7 O i
Student naval observers......{ ..... | ..... | ..o o004 oo 2R T R T ST RPN s
Officers having flight orders. .. 10 13 16 19 15 33 41 45 a8 48 2 =
Total. ......covvuinn... 600 530 554 670 677 737 813 1,010 1,313 1,283 1,323 =
'r
* Approximate figures. (<
Enlisted Men on Duty 3
%
June 30, | June 30, | June 30, | June 30, | June 30, | June 30, | June 30, | June 30, | June 30, | June 30, | June 3o,
1923 1924 1025 1920 1927 1928 1929 1930 1931 1932 1033 s
y
. - 7.
Aviation ratings............. 1,612 1,788 1,711 1,722 2,002 2,785 3,067 2,895 3,130 3,313 1,033 —
General service ratings....... 2,104 1,814 1,507 2,155 2,333 8,030 8,575 7.874 0,503 0,045 10,053 ~
ot
Total.................. 3,716 3,602 3,308 3,877 4,425 11,421 11,642 10,769 12,039 12,358 12,280 —
o
Marine Corps Aviation /E
. 1031 1032 1033 v
Fiscal Year
Officers Enlisted Total Officers Enlisted Totul Officers Enlisted Totul
Men Men Men
Pilots...................... 08 33 131 101 2 1 10
Student pilots............... 10 o 10 12 30 “33 g 3‘; 13‘;
Flightorders................ 7 157 104 7 157 164 5 ! ¢
Non-flyers 8 8 8 53 1o
................... 42 50 10 760 770 10 758 768 é’"
J
Total.................. 123 1,032 1,155 130 049 1,079 118 050 1,008 =




COMPARATIVE TABULATIONS OF ACCIDENTS—CIVIL AERONAUTICS FOR THE YEARS,
1930, 1931, 1932 AND THE FIRST SIX MONTHS OF 1933

{Compiled by Aeronautics Branch, Department of Commerce)

Mileage Flown Per Accident

January— July- Junuary- July— Juanuary— July— Januury—
June December June December June December June
1930* 1930 1931% 1931 1932% 1932 1933*
Miles flown in scheduled transport operations. . ... 16,902,728 | 20,042,175 20,100,023 27,195,062 | 24,668,414 | 26,264,553 25,862,120
Miles flown in miscellaneous operations including
student instruction and experimental flying..... 51,767,200 | 56,502,560 | 43,282,505 | 51,060,520 | 33,722,685 | 44,456,015 2,748,485
Total. .o e 68,660,028 | 76,545,035 63,473,520 | 78,255,582 | 58,301,090 70,720,568 | 58,610,603
Accidents, all services...........coiviiiiinaen 061 1,163 1,05 1,277 ory 1,152 313
Miles flown per accident, all services............. 71,457 65,317 60,222 61,281 63,385 61,380 72,001
Accidents, scheduled transport operations........ 44 47 0 67 48 48
Miles flown per accident, scheduled transport oper-

F: 0 7o) 1 - 384,152 426,436 330,000 118,336 368,183 547,178 538,704
Accidents, miscellaneous operations.............. 917 1,116 993 1,212 847 1,104 703
Miles flown per accident, miscellaneous operations. 56,453 50,630 43,676 42,120 30,814 40,268 2,808
Fatal accidents, all servicest.................... 148 162 114 153 103 119 83
Miles flown per fatal accident in all services. ... .. 463,086 472,500 556,785 SII,474 556,100 504,200 630,336
Fatal accidents, scheduled transport operationsf. . 6 3 5 9 11 6 5
Miles flown per fatal accident, scheduled opera-

L8103 Y- TR P 2,817,121 6,680,823 4,038,185 3,021,074 2,242,583 4,377,425 5,172,424
Fatal accidents, miscellaneous operationst........ 142 150 100 144 94 113 8o
Miles flown per fatal accident, miscellaneous oper-

F1 5103 Y- AN 364,558 355,302 397,088 354,537 358,752 393,416 400,356
Pilot fatalities, all services............cccvounnn 119 133 93 123 82 99 72
Miles flown per pilot fatality, all services......... 577,038 575,527 668,142 626,045 712,086 714,349 814,030
Pilot fatalities, scheduled transport operations. ... 5 3 5 6 1o 5 4
Miles flown per pilot fatality, scheduled transport

OPETALIONS. 1ttt v ee ittt ainaiaeeeerraaaenn 3,380,585 6,680,832 4,038,185 4,532,510 2,406,841 5,252,011 6,403,530
Pilot fatalities, miscellaneous operations.......... 114 130 90 119 72 04 68
Miles flown per pilot fatality, miscellaneous oper-

L2703 1 =3 454,098 434,635 480,018 429,080 468,371 472,030 481,503

*]t should be borne in mind that weather conditions during the last 6 months of the calendar year are more favorable for flying than during the
first 6 months, hence, in makmg compansons figures for corresponding periods should be used in cach case.

tA fatal aircraft acc1dent is one in which 1 or more persons {passenger, pilot, or crew) were killed or fatally injured.
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' FLYING FACTS AND FIGURES

Causes of Accidents
Scheduled Air Transport Operations

Percentages
, Causes EEY
| Janu- | July- | Janu- | July- | Janu- | July- | Janu-
ary- | Decem-| ary- | Decem-| ary- |Decem-| ary-
June, ber June, ber June, ber, June,
1930 | 1930 | ro3r | 1931 | 1932 | 1032 | 1033
Number of accidents involved. ... 44 37 61 65 67 48 43
PERSONNEL:
Pilot:
Error of judgment.......... 12.27 3.19 8.85 6.15 3.73 5.85 1.04
Poor technique............. §.18 5.21 3.44 4.92 3.88 1.06 3.12
Disobedience of orders....... o o 2.20 o .37 o o
Carelessness or negligence.. .| 7.84 2,13 6.15 6.15 2.98 6.38 7.20
Miscellaneous. ............. 1.14 2013 o o o o 2.08
Total pilot errors.......... 20.43 | 12.66 { 20.73 | 17.22 | 10.96 | 13.20 | 13.53
Other personnel:
Supervisory................ 2.27 .33 1.14 1.15 o 2.66 o
Miscellaneous.............. o 2.13 3.28 o o o 2.08
Total personnel errors... ... 3t.70 | 15.32 | 25.15 | 18.37 | 10.96 | 15.95 | 15.61
MATERIAL:
Power Plant:
Fuel system................ o 1.60 ] 3.85 3.85 6.71 6.39 7.30
Cooling system............. <] [ ) [ o o o
Ignition system............. 1.70 o 1.04 77 1.49 o o
Lubrication system o 1.06 o 1.54 o o o
Engine structure............ 7| 1r.17 3.28 I.54 7-47 6.38 2.08
Propellers and accessories. . . . o 2.13 4.92 3.08 2.99 6.38 4.17
‘ Engine-control system....... o [ o o 1.49 o 2.08
Miscellaneous. . ............ o o 1.64 5.39 .75 2.13 o
Undetermined.............. 2,27 6.38 1.64 3.08 1.49 2.¥3 6.23
Total power-plant failures. .| 15.34 | 22.34 | 16.07 | 10.25 | 22.30 | 23.41 | 21.88
Structural:
Flight-control system........ o o o 1.54 o 1.00 o
Movable surfaces........... o [ o o o [°] o
Stabilizing surfaces.......... o o o 1.54 o [ [¢)
Wings, struts, and bracings. . o o .57 .54 [¢] [¢] o
Undercarriage.............. 227 7.45 8.20 | 12.30 7.47 | 10.04 4.17
Wheels, tires and brakes.. ... 1.70 4.79 3.69 .54 5.82 4.26 4.17
Pontoons or boats........... o [¢) Q o o o o
Fuselage, engine mountings
and fittings. ... ... L <] <] ] 1.54 o o o
Tail-skid assembly.......... o o o o o 3.19 2.18
Miscellaneous. . ............ o o [} o o o [
Undetermined.............. o o ) o o .20 o
Total structurdl failures. ...} 3.07 | 12.24 | 12.46 | 20.00 | 13.29 | 23.41 | 10.42
andling qualities. ........... 2.05 2.60 | 10.65 o 5.97 1.00 2.08
Instruments.................. o o o o o o o
Total airplane failures. . ... 6.02 | 14.90 | 23.11 | 20.00 | 19.20 | 24.47 | 12.50
MISCELLANEOUS:
Weather..................... 27.10 { 32.02 | 21.73 | 26.00 | 31.72 | 25.53 | 27.00
Darkness............ ... .08 .53 e} o 2.2 [} o
Airport and terrain............ 13.98 | r1.70 | 10.33 | 14.84 | 13.43 6.38 | 14.50
Other..............cv ittt o 3.19 2 o o 2.13 8.33
Total miscellaneous causes. i 41.82 | 47.44 1 32.31 | 40.84 | 47.50 | 34.014 | 50.01
Undetermined and doubtful. ... ... 5.12 o 2.46 1.54 o 2.13 o
Total percentages.......... 100 100 100 100 100 100 100
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Causes of Accidents
Non-Scheduled Air Transport Operations

Percentages
Causes Janu- | July- | Janu- | Judy- | Janu- | July- | Janu-
ary- | Decem-| ary- [ Decem-| ary- | Decem-§ ary-
June, ber, June, ber, June, ber, June,
1930 | 1930 | 1931 | 1931 | 1932 | 1932 | 1033
Number of accidents involved. ... o917 | 1,116 991 | 1,212 S47 | 1,104 705
PrRSONNEL:
Pilot:
Error of judgment.......... 11,17 7.17 0.23 8.04 7.10 6.85 7.00
Poor technique............. 36.85 | 38.75 [ 32.08 | 37.95 | 35.85 [ 34.25 ] 36.62
Disobedience of orders....... 2,11 1.77 3.53 2.15 1.64 1.82 1.01
Carelessness or negligence. ...} 6.07 5.11 6.20 7.24 7.08 8.75 6.01
Miscellaneous.............. .52 .20 55 .27 12 18 .30
Total pilot errors.......... 50.72 { 53.00 | 52.55 | 55.65 | 51.88 | 51.85 | 51.00
Other personnel:
Supervisory................ .30 o .05 .04 o o o
Miscellaneous. . ............ .85 .33 .86 .00 .74 .32 -39
Total personnel ervors. ... .. 57.03 | 53.33 | 53.40 | 55.75 | 52.62 | 52.17 | 51.39
MATERIAL:
Power Plant:
[:uel‘system ................ 2.88 3.87 4.20 2.8y 6.27 6.09 7.00
Cooling system............. .54 .2 .84 .17 .35 .14 -50
Ignlt}onsystem............. 1.24 1.70 1.79 2,11 2.08 1.83 1.37
Lubpcation system.......... DL .43 .62 .04 .32 .34 .23
Engine structure............] 8.40 y. 42 3.15 2.80 3.3y 2.83 4.09
Propellers and accessories. . .. .23 .07 .60 .25 J12 .50 .52
Lngine-control system. . ... .. .28 . 40 .18 .58 .12 .41 2
Miscellaneous.............. .41 .67 3.18 4.94 .79 .61 °
Undetermined.............. .84 1.79 1 4.81 4.31 2.25 3.77 4.07
. Total power-plunt failures..| 15.04 | 18.58 | 10.37 | 18.67 | 16.30 | 17.21 | 19.80
Structural; =
Flight-control system........ .53 .72 1.01 .58 .40 .29 .66
Movable surfaces........... L1 .02 .25 12 .03 .30 L13
Stabilizing surfaces.......... .22 .09 .25 .17 .25 o o
Wings, struts, and bracings. .| 1.11 .85 1.05 1.07 1.26 .63 I 11
Undercarriage.............. 2.83 4.38 4.00 5.22 4.00 4.86 1.74
Wheels, tires and brakes. . ... 1.31 2.76 1.38 1.00 2.2 1.03 .02
lfontoons or boats........... .05 .09 o .17 o o o
Fuselage, engine mountings
and fittings. . ............ .35 .18 .50 .04 .24 .45 .20
Tail-skid assembly.......... .10 .04 .10 .17 .27 2 o
Miscellaneous.............. .33 o .30 .25 .53 1.65 .20
Undetermined.............. .27 .13 .23 .33 o .18 o
Total structural fuilures....| 7.27 g.206 9.73 | 10.02 | 10.00 | 10.32 §.08
Handling qualities............ 1.99 1.96 2.02 2.05 2.73 2.17 2.35
Instruments.................. o .07 o o o o9 o
Total airplane failures. .. .. 9.26 | 11.29 | 11.95 | 12.07 | 12.73 | 12.58 | 10.43
MISCELLANEOUS:
Weather..................... 5.38 3.g00 3.81 3.20 7.04 5.85 7.60
D;lrkness .................... .06 .65 .25 .21 .53 41 .02
Airport and terrain............ 9.03 9.0I 9.96 8.21 8.64 8.56 7.54
Other....................... 1.46 1.72 75 1.28 .62 1.63 2.39
Total miscellaneous causes. .| 16.53 | 15.28 | 14.77 | 12.99 | 17.43 | 16.45 | 17.64
Undetermined and doubtful. . ... .. 1.24 1.52 .65 .52 .83 1.59 .65
Total percentages.......... 100 100 100 100 100 100 100




FLYING FACTS AND FIGURES

INJURIES CLASSIFIED

January to June, 1933, Inclusive

437

Pilois Co-Pilots or Students
Total
Kind of Flying| Persons Ty N
Involved | Bytal | Severe | Minor I n.j:r)' Total | Fatal | Severe { Minor In}'xfry Total
Schedule. .. .. 152 4 1 7 36 48 o 1 ) 5 6
Student in-
struction. . . 223 14 3 17 122 | 15 5 6 6 3 22
Experimental, 45 5 4 7 19 33 o o ) [¢) o
Commercial 236 1t 7 9 91 | 118 1 o o 1 2
Pleasure...... 8ob 38 29 48 | 341 { 456 o o o 1 1
Total....| 1462 72 46 88 609 | 815 6 7 6 12 31
Total Passengers Afdreraft Crew
Kind of Flying; Persons v v
Involved | pajal| Severe | Minor In‘j:r y Total} Fatal | Severe | Minor I:;j:rv Total
Schedule. . ... 152 2 2 i3 R0 07 o] [} o 1 1
Student in-
struction. . . 223 o 2 3 38 a3 ] o o o o
Experimental. 45 3 o 2 4 9 I o o) o 1
Commercial 236 11 10 9 83 | 113 1 I el 1 3
Pleasure...... Sob 38 26 32 233 | 340 [} [} [} o o
Total....| 1462 54 J0 59 458 | 611 2 o 2 5

AERONAUTICAL PURCHASES BY MILITARY SERVICES

FISCAL YEAR 1933

The following is a compilation of major purchases and deliverics of aircraft and engines
by the United States Army and Navy aviation services during the fiscal year 1933, prepared
with the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department.

ARMY AIR CORPS AERONAUTICAL CONTRACTS

Contract No.
W 535 ac-5446
W 535 ac-5450
W 535 ac-5609
W 535 ac-5642
W 535 ac-5649

W 535 ac-5665

W 535 ac-5711
W 535 ac-5732

W 535 ac-5733
W 535 ac-5743
W 535 ac-5745

W 535 ac-5774
W 535 ac-5927

W 535 ac-5428

Contractor
Douglas Aircraft Co., Inc., Santa Monica, Calif.
I)ouiglas Aireraft Co., Inc., Santa Monica, Calif.
Rellanca Aircraft Corp., New Castle, Delaware
Boeing Airplane Company, Seattle, Washington
The Glenn L. Martin Co., Baltimore, Maryland

The Glenn L. Martin Co., Baltimore, Maryland

Curtiss Aeroplane & Motor Co., Inc., Buffalo, N. Y.

Consolidated Aircraft Corp., Buffalo, New York

Curtiss Aeroplane & Motor Co., Inc., Buffalo, N. Y.

as Ai ft Co., Inc., Santa Monica, Calif.
833{%};: ;\;;(c:::zft Co., Inc., Santa Monica, Calif.

as Aireraft Co., Inc., Santa Monica, Calif.
pﬁ?ﬁl;_‘\\’rl{ght Airplane Cz)., Robertson, Missouri

Douglas Aircraft Co., Inc., Santa Monica, Calif.

Total.......

Article
15 O-38E  Airplanes
1 YO-44 Airplane.
10 C-27A Airplanes

136 P-26 A Airplanes

1 XB-10 (XB-907A)
Airplane

33¥YB-12 Airplanes
15 YB-10 Airplanes
Airplane
4 P-30 Airplanes
4 A-11  Airplanes
A-12 Airplanes
0-43A Airplanes
C.

4
24 O-
C-26B Airplanes
-20  Airplanes
0-38F Airplanes
2 YC-30 Condor
Airplanes
1 0-38S Airplane

307
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Engines and Spares

Type Number
R-1340-27 121
R-1340-29 4
R-1690-13 8
YR-985-9 8
YR-1690-11 66
YR-1860-19 10
R-1820-17 30
YR-1820-21 46
V-1570-57 32
Cyclone 2

Contractor

Pratt &
Pratt &
Pratt &
Pratt &

Co.
Co.
Co.
Co.
Co.
Co.

Alreraft
Alrcraft
Ajrcraft
Aircraft

Whitney
Whitney
Whitney
Whitney
Pratt & Whitney Aircraft
Pratt & Whitney Aircraft
Wright Aeronautical Corp.
Wright Aeronautical Corp.
Wright Aeronautical Corp.
Wright Aeronautical Corp.

AIRPLANES DELIVERED TO ARMY AIR CORPS

Quan. Type Contractor

15 O-38E ........... . Douglas Aircraft Company, Inc., Santa Monica, Calif.

I XB-10 (‘(B 907A) .The Glenn L. Martin Co., Baltimore, Maryland.

1 XP-31 ...... vvee... Curtiss Acroplane & Motor Company, Inc,, Buffalo, N, Y.
8 0-38FF ....... ... Douglas Aircraft Company, Inc.,, Santa Monica, Calif.

2 YC-30 (Condor) . Curtiss Wright Airplane Co., Robertson, Mo,

1 0385 .......... .. Douglas Aircraft Company, Inc., Santa Monica, Calif.

28

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT
FISCAL YEAR 1933

Quantity

Airplanes
Type Malke
F4B-4 L......l...... P Boeing Fighters with R-1340-16 e¢ngines .......... 38
F11C2 ... .. o, Curtiss Iighters with R-1820-78 c¢ngines ........ 27
XF11C3 oo, Curtiss Fighter with R-1820-80 engine .......... 1
XF13C1 .o, Curtiss Fighter with R-1510-92 engine ........... 1
XF9C-2 ..o, Curtiss Fighter with R-975-22 engine .....o..oh.. 1
XF2F-1 i, Grumman Iighter with R-1535-44 enginte ........ 1
FE-1 oo .. Grumman TFighters with R-1820-78 engines ...... 27
XF7B-1 oo, Joeing Fighter with R-1340-30 engine .......... 1
XET-1 oeieiiin Northrop Fighter with R-1510-92 engine ........ 1
XO5U-1 ..o, Vought Observation with R-1340-12 engine ...... 1
XO2D-1 ..., Douglas Observation with R-1340-12 engine 1
XO3C-1 oo, Curtiss Observation with R-1340-12 engine ...... 1
OJ-2 i i, B/J Observation with R-985-38 cngines .......... 9
XSU4 ..o, .. Vought Scout with R-1690-50 engine ............ 1
SU2 Vought Scouts with R-1690-40 engines PP 20
XP3Y-1 ..ol e Consolidated Long Range Patrol with 2 R-1830-54
X ENEINES 4 v s neeenrransreanoeeransaseanasas 1
XP3D-1 ,.......... +-++...Douglas Long Range Patrol with 2 R-1830-54 en-
gines .......... reesresenasesaans e 1
Note: These airplanes are under option and may not be purchased.
JI-1 e, - Grumman Utilities with R-1860-62 engines ...... 22
RE-3 oo Bellanca ‘I'ransport with R-1340-96 engine ..... . 1
RD-2 ..ol . --..Dogl}glas Amphibian Transport with R-1340-96 en- .
IME i iianrreresnasanacnnas [ .
Gliders ...................2 Franklin Glider Corporation «....... .- 2
Total Liiiiiiirieeii e eiaieeennnneaa. 159
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Engines
Type Make Quantity
R-760-98 ... .............. Wright Aeronautical Corporation ................ 3
R.975-22 ... ... .. ... ..., Wright Aeronautical Corporation ................ 6
R-1510-30 ................ Wright \eronautical Corporation ................ 1
R-1510-94 ... ... ........ Wright Aeronautical Corporation ................ 1
R-1510-98 ................ Wright Aeronautical Corporation ................ 2
R-1820-78 ................ Wright Aeronautical Corporation ......... 96
R-1820-88 ................ Wright Aeronautical Corporation 3
*R-975-22 B 0 1 o 1
R-985.38 .. ..Pratt and Whitney ............................ 14
R-1340-12 ., ... ... ... Pratt and Whitney ....... ..ot nnnnn... 36
R-1340-16 ................ Pratt and Whitney ......... ... .cooiuiuaan. ... 57
SR-1340-28 ... ... ... ... Pratt and Whitney ......c..iiiiviniinin... 2
SR-1340-30 ... ... ... ... Pratt and Whitney ... ... ... ... i iiiiiiinnnn.. 3
R-153544 ... ............ Pratt and Whitney ..........ccoiiiiuinnnnno... 1
R-153564 ................ Pratt and Whitney .........c.ciiviiniinnnn.nn 3
R-1690-40 .. ... ........... Pratt and Whitney ........... ... 0., 12
R-1690-42 .., .. ....... ... Pratt and Whitney ...... ... . i it 30
R-1690-46 ................ Pratt and Whitney ....... ... iiiiiiaiiaan... 1
R-1830-54 ................ Pratt and Whitney .. ...ciiiveiiiiiiiiiinnnn.. 1
*Menasco ................ Grover Loening Corporation .................... 1
VG-I1710 L o ... ATHSON L it i i i i e i e 3
‘R-1690-50 oVOUBHE i ittt reei i e 1
TVE2 Maybach coovviiinniirennnnnns P 9

0 290

* These engines furnished with NSL-2, XF9C-2 and SU-2 (modified to SU-4) air-
planes, respectively,

T Eight of these engines furnished with U. S. S. MACON.

AIRPLANES DELIVERED TO U. S. NAVY

Quantity
Type Make Delivered
Croc2 Lo ... . Curtiss  Airship Fighter 1
9C-2 ..., . Curtiss Airship Fighter . 6
NFEHCGY oo L. ... Curtiss Fighter ....... 1
XF1c2 o . ... . Curtiss Fighter ......... 1
F11C-2 ., o, LCurtiss Fighter ...ieiiievieeeeannnirsnsnscnoans 27
XFNC3 ... ..., ....Curtiss Fighter ... . ..ttt 1
XFé6B-1 ... ... .......... Boeing Fighter ...........c000 Ceeeeevenraaaaa, 1
FaBd o Boeing Fighter ... .iiiiiiiviiiioniernoienncanes 92
FI-1 o, ... Grumman Fighter ......iiiiicinniennans Ceieeee 7
NFA-1L L., ... General Aviation Mfg. Corp. Fighter ..... et 1
0303 Vought Observation .....cieveieeciietacasnanenn 32
OJ-2 i oo B/J Observation .....iciciiiiiiniisieianeinans 18
SuU-2 L., eneeas JVought Scott t.iiiiiiiiiiiaiiieannsanasnranes 44
SU-3 i, SVought Scout ...t iiiieetisracnrnotansecanans 20
XSU-4 (SU-2 modified) ..Vought Scout ......cc.oee... eeicearter it aaas 1
XSF.1 ..., veos Grumman Scout .......0.ic000.- PPN 1
X82C1 ..., Lo Curtiss SeoUt ...t iieiricietiiiatt st aanaa 1
NS2L-1 Loening Scout ....iiiieiuiiirenesratainraienns 1
XBM-1 . ......... Martin Dive Bomber ..........coviieeeinn. 1
BM-1 . ... . . Martin Dive Bomber .. 7
BM-2 . Martin Dive Bomber ........ 16
NBY-1 e Consolidated Dive Bomber ......iiieviveennenns 1
PI-1 o . Hall Twin Engine Patrol ............ccvviinien 1
NXP2H-1 i ieiiaa Hall Three Engine Patrol ...........cciiiiiava, 1
P2D-1 e Douglas Twin Engine Patrol ..........c.viiviennn 1
NXP2Y-1 i Consolidated Twin Engine Patrol .............. 1
P2Y-1 L. ... Consolidated Twin Engine Patrol ............... 22
RE-3 . iiiirennn Bellanca Transport ......cceeeieeneens ceerianeaa 1
RD-2 .. Douglas Amphibion Transport . . ..cvee.iveieenn... 3
NTF1 o e, ceoGrumman Utility o.oi.iiiiiiiinenenenenenenens 1
Gliders ... ....vv.e. Lo TFranklin ool Ceeeireetnraaaane 2
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AIRCRAFT ENGINES DELIVERED TO U. S. NAVY
Quantity
Type Make Delivered
R-1340-12 ...iivenuinnenas Pratt and Whilney ....veiiniiiinninaennnnncens 117
R-1340-8 c.vvvivnvnnsnnans Pratt and Whitney .......ciiiiiiriiierenanenns 18
R-1340-16 .....ovivernnnnn Pratt and Whitney .«...coveiiiiiiriiieneneannns 57
R-985-38  ...iiviiiiinniaenn Pratt and Whitney ......viiiiiiiiiiieriiennenn 17
R-1690-40 .....ovvinivinnn Pratt and WHhitney ......c.ciiiiiiiinenncneen, 87
R-1690-44 .........¢couuunn Pratt and Whitney ....cooieiriiiiiiennnennns 4
R-1535-44 ....vunininnnans Pratt and Whitney ..ot iiiivinrenaanen 5
R-1535-64  vovvineniannunns Pratt and Whitney ....ccviiiiiiiiiieennean, 3
R-1535-62 ....c.vvinininns Pratt and Whitney ..oieeereeneiiinennniaenneen. 2
R-975-22 ... ittt Wright Acronautical Corporation ................ 7
R-1820-80 ...civiveinninns Wright Aeronautical Corporation ................ 1
R-1820-78 ...iiiiiiiniinan Wright Aeronautical Corporation ................ 99
R-1820-88 .....ccoviviuinns Wright Aeronautical Corporation ................ 3
R-1820-86 +vvvviivnnunnnns Wright Aecronautical Corporation ................ 12
R-1510-26  ..ovivneninannan Wright Aeronautical Corporation ................ 5
R-1510-92 ............. ... Wright Aeronautical Corporation ................ 5
R-760-98 ..ot Wright Aeronautical Corporation ................ 3
R-790-4 ... ... i Continental Aircraft Engine Co. .....covivnn.n.. 1
VI-2 i Maybachh Motor Co. e.iueverer v ionnrananns 9
Total i e e i e 455
TREND OF AIRCRAFT ACCIDENT RATES
In the U. S. Army Air Corps
. Hours Ratio
Fiscal Aircraft Fatal | Rate per | per futal All Rate per | Hrs. per |  accidents
Years Ilours | accidents|1000 hrs.| uccidents| accidents|1000 hrs.| accident to fatal
accidents
1922 05,214 24 .308 2,714 330 5.00 198 1 to 13.8
1923 65,750 33 . 502 1,902 283 4.31 232 1to 8.6
1924 97,834 23 .235 4,250 275 2.81 356 1to12.0
1925 150,319 29 .193 5,180 3II 2.07 483 1to 10.7
1926 158,402 27 LI71 5,805 334 2.11 474 1to12.4
1927 140,402 28 .199 5,030 227 1,61 620 1to 8.1
1928 182,903 25 L137 7,320 249 1.30 734 I to 10.0
1929 263,381 42 .230 4,355 390 1.48 675 1to 9.3
1930 325,224 37 .114 8,785 468 I.44 695 1t012.6
10931 306.961 21 .053 18,900 456 1.15 870 1 to 21,7
1932 371,254 33 .086 11,001 423 I.14 877 1to 12,8
1633 432,060 28 .004 15,403 442 1.02 979 1 to 15.8
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AIRPLANE AND PILOT LICENSES JANUARY 1, 1934

Classified by States
AERONAUTICS BRANCH, U. S. DEPARTMENT OF COMMERCE

STATE AIRCRATFT PILOTS
Li- Unli- Trans- Ltd. Indus- Pri-
censed censed Total port Com. trial vate Solo Total
Ala, coiioii it 32 27 59 59 4 0 37 6 106
i 16 52 25 4 0 33 3 65
13 57 50 3 0 19 5 77
160 1,030 1,177 133 6 977 329 2,622
21 35 44 3 0 20 6 73
9 110 80 25 0 64 12 181
2 49 15 0 0 15 2 32
8 100 142 5 0 49 11 207
57 179 173 22 1] 94 33 322
40 140 76 6 0 49 3 134
13 38 21 1 0 10 4 36
78 623 461 61 0 295 63 880
115 258 123 21 0 111 36 293
69 184 97 23 0 61 2 183
123 247 105 12 4] 50 12 179
19 59 38 4 4] 28 4 74
23 116 78 8 Q 41 1 128
20 60 27 5 0 17 8 57
39 117 77 13 0 53 15 160
43 231 161 32 0 134 38 365
132 413 280 52 1 177 49 559
124 236 155 33 [\ 31 18 237
15 41 23 S 0 22 1 51
86 282 257 29 0 86 13 385
3 62 29 10 33 4 70
66 156 97 12 0 51 22 182
7 18 10 0 1 4 6 21
9 29 13 4 0 13 7 37
i1 259 214 36 1 123 41 415
9 29 12 2 0 12 1 27
98 915 579 139 3 500 132 1,353
56 114 46 9 0 38 6 99
13 97 40 5 0 18 4 67
106 504 399 83 0 275 94 851
55 239 155 18 2 95 20 290
69 151 74 14 1 50 30 169
85 515 304 80 0 275 75 734
3 41 19 4 0 28 16 67
28 42 17 1 0 8 0 26
21 78 41 6 0 42 5 94
26 89 77 9 0 54 8 148
144 428 449 35 1 171 37 693
2 35 17 2 0 11 1 61
5 31 16 4 0 6 3 29
32 111 143 13 0 55 17 228
61 171 140 27 0 63 24 254
17 61 38 5 0 24 14 81
93 242 122 36 0 41 11 210
13 67 39 3 0 11 2 S5
5 41 28 3 ] 3 1 35
0 0 4] 3 1 0 0 1 5
Canal Zone 0 2 2 45 1 0 6 0 52
Hawaiian Is. . 9 1 10 66 6 0 4 3 79
Mexicol ..ciivinininnns 0 0 0 17 0 0 3 0 20
Philippine Is. .......... 1 0 1 21 0 0 1 0 22
Foreign Misc.t ... ...... 8 2 10 57 4 0 12 7 80
Total ......vvvnnnn. 6,896 2,388 9,284 7,103 1,070 16 4,505 1,266 13,9603

1. Figures for these countries mean pilots and aircraft licensed or identified by the United
States.

2. This figure includes 554 pilots who hold scheduled air transport ratings.

3. This figure includes 362 women pilots, 71 Transport, 34 Limited Commercial, 1 Indus-
trial, 178 Private, 77 Solo, and 1 woman autogiro pilot.
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V. Srares ReQUIRING STATE LICENSE FOR ALL AIRCRAFT, AIRMEN:

1. Arkansas (1927)
2. Connecticut (1927)
3. West Virginia (1931)
VI, States REQUIRING STaTE LICENSE FOR AIRCRAFT, AIRMEN N COMMERCIAL
FLying OxLy:
None
VIIL States Reouirtyg StAaTE Licexse FOR AIRCRAFT, AIRMEN 1IN Nox-Cox-
MERCiAL Fryvixeg:

1. Colorado (1929) (Applies to airmen and not aircraft)
VIII. States Requiring Bora STate anp TEDERAL LICENSES FOR ALL AIRCRAFT
AND AIRMEN: ..
1. Vermont (1929)
2. Virginia (1930)
IX. States Havineg No License REQUIREMENTS:
None.
FoornoTes

(¢) “Provided, however that this restriction shall not apply to military aircraft
of the United States, or of a State, Territory, or possession thereof, or to air-
craft licensed by a foreign country with which the United States has a reciprocal
agreement covering the operation of such licensed aircraft.” i
“Provided, however, that this restriction shall not apply to pilots operating air-
craft of the United States, or of a State, Territory, or possession thereof.”

(&) **. . . or to persons operating aircraft licensed by a foreign country with which
the United States has a reciprocal agreement covering the operation of licensed
aircraft.”

(c) __Aircraft, and pilots thereof, used exclusively in the governmental service of the
United States or of any of the States are excepted, as are pilots without pas-
sengers.

(d) Law does not apply to “public aircraft of the Federal Government, or of a
State, Territory, or possession, or of a political Sll_b(!l\'lSlOn thereof, or to air-
craft licensed by a foreign country with which the United States has a reciprocal
agreement covering the operation of such licensed aircraft.” i

(¢) Law applies to all but ‘“public aircraft.” defined to mean ‘‘an Aircraft used
exclusively in the governmental service of the United States.”” “Airmen” in-
cludes anyone who engages in the navigation of aircraft while under way and any-
one who is in charge of the inspection. overhauling, or repairing of aircraft.

(f) law covers only airmen operating civil aircraft, and exempts from provisions
military aireraft of the United States and aircraft licensed by country having
reciprocal relations with United States, provided such aircraft is not engaged
commercially within the State. ) . B

(g) Law does not apply to public aircraft owned by, or to pilots in the service of,
the U. S. or State of Missouri, . .

(1) Law does not apply to aircraft used exclusively in the governmental service of
the U. S., of the National Guard or of one or more of the civil departments of
the State. Certain test flights also excepted. .

(5) _State registration required of resident owners and airmen and of non-resident
airmen and aircraft operating commercially in State,
























Delmar G.
T. P. Wright

Robert Insley

H. D. Hill
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THE NATIONAL AERONAUTIC ASSOCIATION

National Headquarters, Dupont Circle, Washington, D. C.

Representative in U. S. A. of IFédération Aéronautique Internationale

HHram  Bingham . uuieieretinsneeosecuonesereneeroaeennnnsasnenenes President
F. Trubee Davison ..euuiieeieeeeeeeeneneesncnaceccasennanananaen Vice President
Robert F. Garland . .....uvereinrenuananeceanencsnasanneesancoenanas Secretary
e T O N 1o Treasurer
Ray Co0per Lttt ittt ittt it et General Manager

Advisory Board

Harry F. Guggenheim
Frank Ilawks
Ernest J. King
Charles .\. Lindbergh

Joseph S. Ames

Richard E. Byrd

J. Carroll Cone

. Trubee Davison

James H. Doolittle Charles F. Marvin

Benjamin D. Foulois Will Rogers
Clarence M. Young

Executive Committee
Porter Adams, Chairman

Philip G. Kemp

George W. Lewis
Andrew A. Smith
Edward P. Warner

W. W. Conner
Gould Dietz
Frank W. Hackett
Frank Hitchcock

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.
29 West 39th St., New York, N. Y.

Aeronautic Officials

for 1934

Roos

(Representing Aircraft Engineering)

Vice President

(Representing Diesel-Engine Engineering)
Secretary and General Manager

The Council

Delmar  G. Roos, President L. V. Newton, Vice President
T. P. Wright, Vice President 1. M. Crawford, Councilor
Robert Insley, Vice President J. B. Fisher, Councilor |
H. D. Mill,” Vice President 7. F. Winchester, Councilor
A. L. Clayton, Vice President \V. T. Tishleigh, Councilor
A. K. Brumbaugh, Vice President G. W. Lewis, Councilor

\W. G. Wall, Councilor

F. T, Kishli i i
ishline, Vice President David. Beecroft, Treasurer

John W. Votypka, Vice President
W. H. McCoy, Vice President

Past Presidents: H. C. Dickinson (1933) A. J. Scaife (1932)
Aeronautic Committees
P. Wright, Chairman

Vice President

Alrcraft Activities .........oveeveneennns
Aircraft-Engine Activities

St:mdard_s Committee
Aircraft _Division_ ...
Aircraft-Engine Division

............ Johin T,

T.
Robert Insley, Chairman

Hardecker, Chalir.
Robert Insley, Chairman
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Airport. Reserve Airdrome. Procurement Pl i E = iv Aj

_ Procurement District at 59 East \an “'l‘l::n. anning Representative.  Air Corps
E.:L.\RK l'}[ub—-}g’.} ?cpf.) P. O. Camp Stotsenburg, P. 1. 3d Pursuit Sq.

LA < > —_— e’ < o 2] . . M .

. Rll::'m]di‘:.;g l(-‘i‘cllgdj“ (prb Arca) . O. Bracketville, Texas. Airdrome. Intermediate
-r18sY FreLo—(Ninth Corps Area) P. O. Presidi f Sa F 1s i

) S 15ih Phote Section. residio o an Francisco, Calif. 91st Obs,
‘RockETT, Fr.—(Eighth Corps Arvea) P. O. Galveston, Texas. 3d Attack Wi
o Hqo 3d Antack ép. _8th, 13th, 90th Awtack .\'qs. 60th Nervice S‘q. ack Wing Ha.
Crook, I'r.—(Seventh Corps Area) P. O. Ft. Crook, Nebr. Corps Avea Hq. Flight

Intermediate Landing Field. Reserve Flying. ’

Detrotr, Micu.—(Chief of the Air Corps) P, O. 80 Farwell Bldg., Detroit, Mich. Pro-
curement Planning Representative.  Air Corps Procurement District,

Doon Freep—(Eighth Corps Area) P. O. Ft. Sam Houstou, Texas. Airdrome,

Dou«:msi ;\;(:llzo.\'.I——-l(lEnglnh Corps Area) P. O. Douglas, Arizona.  Airdrome. Intermed;j-
ate Landi “leld.

I)n\'m:_i'. :i!:»‘..\'l:sg-—(lﬁi;;hth Corps Area) P. O. Dryden, Texas. Dorder Patrol Station.
Airdrome. Intermediate Landing Field,

l)v.\‘lc).\.\' FreLp—(Chief of the Air Corps) P. O. San Antonio, Texas.  Supply and Repair
. epot.

Epcewoon Arsexar—P. O. Edgewood, Md. Air Corps Detachment.

FairFieLp Ak DeEror—(Chief of the Air Corps) P. O. Patter-on Field, [Fairfield, Ohio
. Supp_ly and Repair Depot. . ’
IPraxce T 1ELp—(P. C. Dept.) P O, France Field, Canal Zone. 6th Composite Gp. Tgq. 7th

Obs. Sq.  12th Photo Scction. 63d Service Sq.  24th, 78th Pursuit Sqs.  25th Bomb,

. Sq. Aerial Coast Defenre. Panama Air Depot. o L

Garoex City—(Chief of the Air Corps) P. O. Long Island, N. Y. Air Corps Representa-
tive Curtiss Aeroplane & Motor Corp. X e - . .

Hasirtoxn FieLo—(Ninth Corps Area) P, O. San Rafael, Calif. 70th Service Sq.

Hateox FreLp—(Eighth Corps Area) . O. Muskogee, Okla. Intermediate Landing Field.
Rese Aird o

eserve Amrdrome, ..

“E.\'§LE\' FieLo——(Eighth Corps Area) P. O. Grand Prairie, Texas,
ing Field. Reserve Airdrome.

Housrton, IFr. Sam—(Eighth Corps Area) P. O.
. trol Officer. Air Corps Detach. 8th Corps \rea. . o B
ELLY Fietp—(Chief of of the Air Corps) P. O. Kelly Field, Texas. Advanced Flying

iji:h_oo]. 39th, 40th, 41st, 42d, 43d School Sqs. 68th Service 3q. 22d Photo Section.
‘lying Cadet Detach. ..

LaNGLey FieLp— (Third Corps Area) . O. Hampton, Vva. Hq, 2d qub; Wing. _19th
Airship Co. Hq. 2d Bomb., Gp. 20th, 49th, 96th Bomb. 8gs. 1st Lomb. Brigade
58th, $9th Service Sgs. 2d Photo Section. Vlying Field, Flight A, 16th Obs. Sq,
8th Pursuit Gp. Hq. 33d, 35th, 36th Purzuit Sqs. . i

LEAvENwORTH, Fr.—P. O. I't. Leavenworth, Kansas. \ir Corps Detach.  Intermediate
Landing Fjeld. . . .

Lewis, 1"1‘.,5 \\'As;x.-—-(Nimh Corps Area) P, O. Ft. Lewis, Wash,, A. C. Detach.

LoxG Brach, Catir—(Formerly Clover Field) Municipal Airport.  Reserve :\l_rdroxl}'c.
LUG-*IN IFieLp—(Third Corps Area) P. O. Dundn:k.‘)ldi _lmcrmedmtc landing  Field.
‘lying Field f E) bs. Sq.. M. National Guard. : .
LoRnSul'Rg—(ll(iitgmﬁr égri)l; (3\)rsea)(ll). (‘)' Lordsburg, N. M. ANirdrome. Intermediate

Landing [Field. < . : 3

LUKE Fiero—(1l, Dept.) P. O. Honoluly, T. T Hag. 5th Composite Gp.  Hth, 50th Obs.
%qu. 2.}d,( 72d Bgm)b. Sqs. 65th Service Sq. tith Photo Section. Aerial Coast De-
ense.  Air Depot. - . :

I.L‘Nll(li.\' .‘\lRl’ORTi(Fif[h Corps Area) I‘.lO. (mC{x_mi’\ll.lmUhm-

. [ ine FField. Reserve N\TAroe ’-,‘ .

.\[le\'}r%:l;(:: I‘I;“_e"(’}}:‘:‘g]':tﬁ gfé‘;;;sniri:s LP_ O. 'I:t. AMelntosh, Texas. Intermediate ILand-
ing IFeld. )

.\l.:\kcuB Fll:LLD—(Nllnth Corps Area) P O. R
1I;’n.)mb. Gp. Hq. 9th, 11th, 31st S])omb._ubl(lsl-)l to Section

ursuit Sgs. o4th, 70th Service Sqs.  Z23d DUhoto ssectionl. .. .

MARSHALL ]"w.qLD—(chenth Corps Area) P. O. I't. Riley, I\""I(;-\l. ll)llgjxt' D(,_ 161}}] Ol)s.__bq.

MATHER F1eLp—(Ninth Corps :\re;i)gp. 0. Mills, Calif.  20th Purswmir Gp. q. 55th,
-~ 3 . - — e > . - .

‘\IAX(\{}EELIll:lll'I?Il‘l[l)LS(((l:SI;ie?O(:? t?)f:”.-l\cir Q'?z;"ps{ ;’ 0. Montgomery, Ala. 4th Photo Section.
11q. Tactical School. 351st, 54th School Sas. ' , . P

.\IIDnLgTO\\"l:?‘f\qmSlc);:(;%"r——(Chief of the Air Corps) P. O. Middletown, Pa. Repair &
Supply Depot, Flying I'ield. : e :

MiTCHEL Frocmr(Second Corps Area) P. O, Aitchel Field, I L, N. V. 1. oth Obs.
Gp. 1st, 5th, 99th Obs. Sas. 8th, 1+4th Photo Sections. st Service Sq. 19th Com-
posite Wing Haq. s N . . L

NEW Yorx—(Chief of the Air Corps) P. 0_. 39, Wlnt)ehnll St., Ne\:’l\m_'k, N. Y. Dlstylct
Office Procurement Section (Material Division) Procurement Planning Representative,
Air Corps Procurement District. ol P L 1la. 4th © e G

Nic s Frerp—(P. Dept) P O. Maricaban, Rizal, P. 1. q. 4th Composite Gp. 66th
”S()el;ivige“gg. (GIt)l\ Plell:,m Section.  28th Bomb. Sy, 2d Obs. Sq. Philippine Air Depot.

Orrutr FreLp—(Seventh Corps Area) P O. Fr. Crook. Nebr. Corps Area Hg. Flight
Iutermediate Landing Field. Reserve Flying.

Intermediate Land-

Ft. Sam [Houston, Texas. Airway Con-

(Station (C)).  Air-

Riverside, Calif. 1st Domh. Wing Mg, 7th
17th Pursuit Gp. g, 34th, 73d, 95th
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PatTeErsoN F1eLp-—(Chief of the Air Corps) P. O. Fairfield, Ohio. Tairfield Air Depot.
Supply & Repair.

PearsoN IF1eLp—(Ninth Corps Area) P. O. Vancouver, Wash. Intermediate Landing
Field Reserve Airdrome,

Puirrips Fierp—P. O. Aberdeen Proving Ground, Md. Air Corps Detach.

PitrssureH AIRPORT—(Third Corps Arca) R. D. No. 2, Sharpsburg, Pa. Airport. In-
termediate Landing Field. Reserve Airdrome,

POPEf Fiecp—(Fourth Corps Area) P. O. Ft. Pragg, N. C. Flying Field. Sce Ft. Bragg
or troops.

Port Corunmsus—(TFifth Corps Area) P. O. Columbus, Ohio. Air Corps Dectach. Inter-
mediate Landing Iield. Reserve Airdrome.

Post FieLo—P. O. %’t Sill, Okla. Flight E, 16th Obs. Sq. 1st Balloon Co. Flying Field.

Ranporrir FieLp—(Chief of the Air Corps) P. O. R andolph IField, Texas. I'rimary Fly-
ing School. Hq. A. C, Training Center. Hq. & Haq. Sq. 46th, 47th, 52d & 53d School
I%Iqsd 67th Service Sq. 20th Photo Section. [Ilying Cadet Detach. School of Aviation

edicine.

Riciarps FieLp—(Seventh Corps Area) P. O. Kansas City, Mo. Intermediate Landing
Field. Reserve Airdrome. (Part of Kansas City Municipal Airport.)

RockWELL Fi1eLp—(Chief of the Air Corps) P, O. Rockwell Field, Coronado, Calif.
Supply & Repair Depot. Flying TFicld. 19th Bomb. Gp. Iq. 30th, 32d Bomb. Sgs.
76th Service Sq.

Ross TFrerp—(Ninth Corps Area) P. O. Arcadia, Calif. Detach 91st QOhs. Sq. Inter-
mediate Landmg Field.

Russerr, Fr. D. A.—(Eighth Corps Arca) P. O. Marfa, Texas. Airdrome. Intermediate
Landmg Field.

SaLt Lake Crry—DMunicipal Airport., P. O. Salt Lake City, Utah. (Formerly Wood-
ward Field.) Reserve Airdrome.

SaN ANnTONIO AIR Depor—(Chief of the Air Corps) P. O. Duncan Field, Texas. Supply
& Repair Depot.

San Francisco—(Chief of the Air Corps) P. O. Room 624, Exchange Block, 369 Pine
St., San Irancisco, Calif. Procurement Planning Representative. Air Corps Pro-
curement District,

SanTA Monica—(Chief of the Air Corps) P. O. 3000 Ocean Park Blvd., Santa Monica,
Calif. District Procurement Office. Production Manager, Air Corps Representative,
Douglas Aircraft Co.

ScioeNn Fierp—(Fifth Corps Area) P. O. I't. Benjamin HMarrison, Ind. Intermediate
Landing Tield. Reserve Airdrome.

Scorr TF1ELD—(Chief of the Air Corps) P. O. Scott Field, Belleville, I1l. 9th Airship Co.
21st Alrshlp Gp. Hgq. 5th, 21st Yhoto Sections. lbth Obs. Sq. 24th Airship Service
Co. Balloon & Airship School Air Depot. Flying ¥ield.

SeaTTLE—(Chief of the Air Corps) P. O. c/o Boeing Airplane Co.. Georgetown Station,
Seattle, Wash. District Procurement Office. Air Corps Represcntatne Boeing Air-
plane Co. Municipal Airport. Reserve Airdrome.

SELFRIDGE F1eLp—(Sixth Corps Area) P. O. Mt. Clemens, Mich, Hq. 1st Pursuit Gp.
17th, 27th, 94th Pursuit Sqs. 57th Service Sq. Flying Ifield.

SuArTER, Fr,—(H. Dept.) P, O. Address, Ft. Shafter, T. H. 18th Composite Wing Hq.

SHERIDAN, Fr.—(Sixth Corps Area) P. O. I't. Sheridan, Tll. Corps Area Hgq. Flight
Intermediate Landing Field.

Tucson—(Eighth Corps Area) P. O. Tucson, Arizona. Airdrome. Intermediate l.and-
ing TField.

. 8. M. A., West Point, N, Y. A. C. Detachment.

WHEELER I‘IELD—(H Dept.) P. O. Schoficld Barracks, Honolulu, T. H. 18th Pursuit Gp.
6th, 19th Pursuit Sqs. 26th Attack Sq. 75th Service Sq. Flying Field.

Wricnt FieLp-—(Chief of the Air Corps) P. O. Dayton, Ohio. Material Division. En-
gincering School. Experimental Enginecering Section. Procurement Planning Repre-

sentative. _Repair & Maintenance Section. Industrial War Plans. Field Service
Section. Procurement Section. A. C. Procurement District.

Corps Area and Department Air Officers

First Corps Area Army Base, Boston 9, Mass.

Second Corps Area Governors Island, Y.

Third Corps Area United States Post "Office & Court House,

Baltimore, Md.

Fourth Corps Area - IIq. Ft. McPherson, Ga. Mail Address:
R Oakland City Sta., Atlanta, Ga.

Fifth Corps Area I't, Hayes, Columbus, Ohio

Sixth Corps Area - 1819 W. Pershing Road, Chicago, Il
Seventh Corps Area Baird Bldg., Omaha, Nebr.

Eighth Corps Area I't. Sam Houston, San Antonio, Texas

Ninth Corps Area Presidio of San IFrancisco, Calif.

The Philippine Department Manila, P. 1.

The Hawaiian Department Ft. Shafter, T. H.

The Panama Canal Department Quarry Heights, C. Z.
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Organized Reserve Airdromes and Stations for Reserve Flying.—Boston Airport, Bow-
man Field, Candler Field, Hatbox Field, Hensley Field, Kansas City Airport, Lunken
Airport, Pearson Field, Pittsburgh Airport, Port Columbus, Schoen Field. Also munici-
pal airports—Chicago, Ill.; Long Beach, Calif.; Salt Lake City, Utah; Seattle, Wash.

Note: Reserve flying also conducted at Air Corps Stations at which one or more Air
Corps units are operating. . .

Air Decpots.—Fairfield, Hawaii, Middletown, Panama, Philippines, Rockwell, San An-
tonio, Scott Field. B

Special Service Schools.—Advanced Flying School, Kelly Field, Texas; Primary Flying
School, Randolph Field, Texas; Tactical School, Maxwell Field, Montgomery, Ala.;
Technical School, Chanute Field, Rantoul, Ill.; Engineering School, Wright Field, Dayton,
Ohio; School of Aviation Medicine, Randolph Field, Texas; Balloon & Airship School,
Belleville, Ili.

Air Corps National Guard Units

Organization P. O. Address

101st Obs. Sg. & Photo Sec., Mass. Nat. Guard, Boston Airport, Boston, Mass.

102nd Obs. Sq. & Photo Sec.. N. Y. Nat. Guard, Miller Field, Staten Island, N. Y.

103rd Obs. 5Qucecvecaeniaen Penn. Nat. Guard, The Armory, Philadelphia  Airport,
Paschall Post Office, Philadelphia, Pa.

104th Obs. Sq. & Photo Sec.. Md.  Nat. Guard, Logan Iield, Baltimore, Md.

105th Obs. Sq. & Photo Sec., Tenn. Nat. Guard. Sky Harbor Airport, Nashville, Tenn.

106th Obs. Sq. & Photo Sec., Ala. Nat. Guard, Roberts Field, P. O. Box No. 570, Birm-

B ingham, Ala.

107th Obs, Sq. & Photo Sec., Mich. Nat. Guard, \\'lnyne Co. Airport, Route No. 1, Romu-
us, Mich.

108th Obs. Sqg. ............ 111 Nat. Guard, Municipal Airport, Chicago, Il

109th Obs. Sq. & Photo Sec., Minn. Nat. Guard, Municipal Airport, St. Paul, Minn.

110th Obs. Sq. & Photo Sec., Mo. Nat. Guard, Lambert-St. Louis Municipal Airport,
Rebertson, Mo,

111th Obs. Sq. & Photo Sec., Tex. Nat. Guard. Route 1, Box No. 655, Houston, Texas

112th Obs. SQ. cveviienenns Ohio  Nat. Guard, Cleveland Airport, Cleveland, Ohio

113th Obs. Sq. & Photo Sec., Ind.  Nat. Guard, RR 3. Box No. 28, Indianapolis, Ind.

115th Obs. Sq. & Photo Sec., Cal. Nat, Guard, Los Angeles Airport, Grifith Park, Cal.

116th Obs. Sq. & Photo Sec., Wash. Nat. Guard, Felts Field, Parkwater, Wash.

118th Obs. Sq. & Photo Scc., Conn. Nat. Guard, P. O. Box No. 931, Hartford, Conn.

119th Obs. Sq. & Photo Sec., N. J. Nat. Guard, Newark Airport, Newark, N, J.

120th Obs. Sq. & Photo Sec., Colo. Nat. Guard, Lowry IField, Denver, Colo.

154 Obs. 8q. ..evvvnnnenns . Ark. Nat. Guard. Little Rock Airport, Little Rock, Ark.

Air Corps Procurement Districts

Buffalo, N. Y. 65 Franklin St.

Chicago, 11l 919 New Post Office
Cleveland, Ohio Wright Field, Dayton, Ohio
Detroit, Mich. 802 Farwell Bldg.

New York, N. Y. 39 Whitehall St.

San Francisco, Calif. 369 Pine St,

Materiel Division
Wright Field, Dayton, Ohio
Brig. Gen. Henry C. Pratt, Chief of the Division

Acting Executive and Commanding Officer ......... .. ... Lt. Col. Robert Goolrick
AsSistant EXECULIVE wueeeeervasenomaanrrrearaceroaaaranas Capt. Aaron E. Jones
AJJULANE o uvarensanrrranesersssonasessotiaaiaianees Capt. Dudley B. Howard
SUpply OffICEr +vvenrroarsonnsencrancecanenasraanisens Capt. Fred S. Borum
Acting Chief, Engineering SeCtion avvreriiiarii i acaaa Capt. A. J. Lyon

Chief, Procurement SectiOn .eseseesscaeenieaniiiiiins, Major Harold A. Strouse
Chief, Field Service Section ..oceeseseescaatiiiniiiianis Major Hugh J. Knerr
Chief, Industrial War Plans Section ..............o.ee Capt. R. B. Hough, Jr.
Finance OfFCEr eoeeeeanessssfosasssemeteeattecancanns Capt. Louis H. Price
Asst. Commandant A. C. Engincering School ............ Capt. ¥. M. Hopkins, Jr.
Quartermaster ...... Y Captain S. W. Mcllwain
Signal Officer ....... e Captain Tom C, Rives
Engineer Corps Representative ..o.v-vevevaiiiaiiiiinia., Captain Bruce C. Hill
Ordinance Corps Representalive ....oe...covevinnnenienn .Major J. L. Hatcher

Navy Representative .......- ettt et i e, Lieut. Comdr. R. P. McConnel
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DEPARTMENT OF COMMERCE

Aeronautics Branch
Washington, D, C.

Scerctary of Commerce ... .. D . Daniel C, Roper

Asst, \ccrcmr\ of Commerce in charge of tr'msportatlon ..... Ewing Y. Mitchell

Director of Acronautics eeeeeeeeeeevesssceecereoanenas ... FEugene I.. Vidal

Assistant 1o the Director ....cieeivrnieenenneenennn - Luthcr Harris

Administrative Section, Chief .... e beeeiarareaeneann ..S. W, Crosthwait

Acronautic Information Section, Chief .....vvvnnenn ceseeas .. F¥rederick R. Neely
Chief, Editorial Section ......... easeenea e George Gardner
Chief, Airway Dulletin Section ............. P, ... John Groves

.. Olive Morrow

Librarian, Aeronautics Reference Library . ) \
..+ E. R, Strong

Chief, Statistics and Distribution Section ......

Air Navigation Division
Rex Martin, Assistant Director in Charge

Chief Airways Engincer ........ eetseveassecssassaseasssCharles T. Stanton
Chief, Cost Accounting Section ............. erersenneeaa I AL Mount
Chief, Patrol Section .......... e eeeeeieennenan W, T. Miller
Chief, l)cvclopment SECtiON eneeviceroncsansan eeeraeen .« W, E. Jackson
Chicf, Communications Section ........ e R, F.ugellt‘ Sibley
Chief, P.n;zmecnng Section  ..... e eietescetataceniaanian . A, ook
Chief. Construction Section ......ecsceesvosesccuass veene .(. E. Stratton
Airways Mappine Section (Coast :md Ceodetlc Survey)
Chicf, Division of Charts ....c.o..eeeee- eeresetaaanes E. 1. Pagenhart
Chief. Airways Mapping Section ........co..oeaes ....Raymond L. Ross
Airways Dntrlct Superintendents and Headquarlers-
No. 1 Newark, Q i eeeeecbesenresieanaasaen «+««..Thomas B. Bourne
No. Z.’ \thnta, Gn. .................. Ceresean veew.o 0L Polk
No. 3 Chicago, Tl ...c.viievnnnns e iierecaaeeeaen .. L. D. Marshall
Noo 4 Fort Worth, TeX. covevineeerarinnerccaraeins .G, C. Miller
No. 3 Salt Lake City, Utah ..oovnnne et W, E. Kline _
No. 6 Qakland, Calif. ...cvvveerarerrrenns veveeseeasAlvin O, Preil

Air Regulation Division
I. Carroll Cone, Assistant Director in Charge

Genceral Inspection Service, Chief «.viveenernnnnennans ve..Joe T Shumate
Airline Tnspection Service, Chief ....coeeiaviiiiinnns «oooROOW, Schirceder
Manufacturing Tnspection Service, Chief ................. .John 11, Geisse
Supervising Aeronautical Inspectors and !Ie'\dqunrters .
District No. 1 Garden City, L. I, N. Y. cereeneeeees oS L Willits
District No. 2 Los Angeles, Calif. .....ccooninnt veeos 1o S, Marriott

District No. 3 Atlanta, Ga. Wiley R. Wright
District No. 4 Detroit, Mich. Howard F. Rough
District No. § Chicago, Tl ....... ... G. W, Vest
District No. 6 Kansas City, Mo. ... W, Turden
District No. 7 Dallas, Tex. . (: A. Rowe
District No. § Oakland, (;;hf R T); Bedinger
Chicf, Medical Section ..oceveeevesen .Dr. R, E. Whitehead
Chief, Enforcement Section .... R. S. Paulett
Chief, Engincering Section .... . ... Richard C. Gazley
(lnef Registration Section ......coveeenen . R Ry Reining
Cha"’m‘m. Accident Board ......... .- . LoenJo W Lankford

POST OFFICE DEPARTMENT AIR MAIL SERVICE
Washington, D. C,

Postmaster General ........cccevense veeieas A Tames A, Tarley
Second Assistant Postmaster (‘cncml .................... Harllee Branch
Deputy Second .Assistant Postmaster General ............ T. M. Don'ﬂdson
SUPETINtendent .......ececovseess e veeeeeea S AL Cis .
Superintendent, Air Mail Scrvme e e .. ("hnrlvcs P Graddxck
Assistant Superintendent ....cciceessisiiiiiiaaen e T. W. Sutherin

R. S. Brauer, Assistant Superintendent .......... cees. o Chicago, 1ML,

Joseph Menth, Assistant Supermtcndent ................. New York, N. Y. .
A, O. Willoughby. Assistant Superintendent .......... ...San Francisco, Calif.
Alva Sole, Assistant Superintendent ... .o, \tlanta. Ga.

I. A. Cruickshank, Assistant Superintendent ........... .. Fort Worth, Tex.

E. R. White ........ besiiseereseurenanaererisanssesss Division of International

Postal Service.
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THE AERONAUTICAL BOARD
Navy Building, Washington, D. C.

Army
Maj. Gen, B. D. Foulois v.veriiineninniinerrrearenernannonnenns Chicf of the Air Corps
Brig. Gen. Oscar Westover . vvevvniirneeneenecsenarenen Assistant Chicf of the Air Corps
Major M. J. GUNRCT vtiiiiin i i i enenenenrneonnn War Plans Div., General Staff
Navy
Rear Admiral Ernest J. King ..vviiriinrinnvinenennnennn Chief, Burcau of Acronautics
Commander P, N. L. Pellinger ......ovvvuu.. Chief, Planning Div., Bureau of Aeronautics
Capt. R. F. Dillen oo oot it cei s War Plans Div., Naval Operations

Secretary, Jarvis Dutler

FEDERAL RADIO COMMISSION
Washington, D. C.

Commissioners

Eugene O. Sykes, Chairman

Thad H. Brown, Vice Chairman William D. L. Starbuck
Harold A. Lafount Tames I, Hanley

Ilerbert T.. Pettey, Secretary

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Navy Building, Washington, D, C.

Joseph S. Ames, Ph,D., Chairman, DPresi- States Navy, Chief, Bureau of Aero-
dent, _Togns Hopkins University, Balti- nautics, Navy Department, Washington,
more,

David W. Taylor, D.Eng., Vice Chairman, Colonel Charles A. Lindbergh, New York
Washington, D, C. City.

Charles G. Abbot, Sc.D., Secretary, Smith- William P, MacCracken, Jr., Ph.B., Wash-
sonian_Institution, Washington,” D. C. mgton, D. C.

Lyman J. Briggs, Ph.D., Director. Burcau Charles F. Marvin, M.E., Chief, United
of Standards, Washington, D, C. States  Weather DBurecau, Washington,

Arthur B. Cook, Captain, United States D. C. L. .
Navy, Asst. Chief, Rureau of Aeronaut- Hcnry C. Pratt, Brigadier General, United
ics, Navy Department, Washington, D. States Arm{il Chief, Materiel Divisjon,
C. ; Air Corps, right Field, Dayton, Ohio.

Benjamin _D. Toulois, Major General, Eugene L. Vidal, C.E., Director of Aero-

United States Army, Chicf of Air Corps, nautics, Department of  Commerce,
War Department, Washington, D. C. Washington, , C.

Harry F. Guggenheim, M.A., New York Edward P. Warner, M.S., Editor “Avia-
City. tion,”” New York City.

George W. Lewis, Dircctor of Aeronautical Orville Wright, Se.D., Dayton, Ohio.
Research: Henry J. E. Reid, Enginecr in Charge,
John F. Victory, Secretary. Langley Memorial Aeronautical Labora-
Ernest J. King, Rear Admiral, United tory, Langley Field, Va.
John J. Ide, Technical Assistant in Europe, Paris, France.

Executive Committee
Joseph S. Ames

...................................................... Chairman
David W, Taylor. .ottt e e e e Vice Chairman
o B O 4 T D U Secretary

Charles G. Abbot Charles A. Lindbergh

Lyman J. Briggs William P. MacCracken, Jr.

Arthur B. Cook Charles F. Marvin

Benjamin D, Foulois Henry C. Pratt

Harry F. Guggenheim Eugene L. Vidal

Ernest J. King Edward P. Warner

Orville Wright
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U. S. BUREAU OF STANDARDS

Connecticut Ave. and Van Ness St.,, Washington, D. C.

Laman J. Brigas «..iuieieriereeeeineroeseseersnoescsensosasacsascnnsnsnascasn Director
E.C.Crittenden ....c.veiinnnnnccennnnnnans Assistant Director for Research and Testing
Electrical Division ....cciivieeiiiorninieinsnaiee. E. C. Crittenden

Weights and Measures ......c.eeevmcacereecnnnaoaens F. S. Holbrook and H. W. Bearce
Heat and Power .....cicivieinenessananennesnaennn ..H. C. Dickinson

OIS erivriieenrnneensaeroroasnaassscensnannonan C. A. Skinner

CHemMIStrY . ieiirernnenencaseacnonsnnnonononnnnnns E. W. Washburn

Mechanics and Sound .....cvviiriicretiinnratanaans I.. J. Briges

Organic and Fibrous Materials ...cooiviriiiienrnnns W, E. Emley

Metallurgy  ....i.riieinninsninneeseasansocaacsss H. S. Rawdon

Clay and ‘Silicate Products ....co.veeriemernennneancs I’. H. Bates

U. S. COAST GUARD, WASHINGTON, D. C,

Rear Admiral . G. Hamlet ............... .. .Commandant
Capt. R. B, Adams .....ovcvvruvnnnrannnnns .Engineer-in-Chief
Commander G. R. O’Connor ......oceeeennvnen -..«...Aviation Officer
Lieut. L. M. Melka .ovevrrevracsooconesansa feerreraeienaeas to Aviation Officer
U. S. FOREST SERVICE
Department of Agriculture, Washington, D. C.
Forester and Chief: F. A, Silcox
Northern Rocky Mountain Region ........cceeivn Headquarters: Missoula, Mont,
. ; L2 Kelley, gegxonal gorester
Rocky M tai 110) 1 N eadquarters: Denver, Colo.
OCRY ountain Region .I:‘}lle(rjl S. Peck, sﬁgional Forester
Southwest Region ..vviiinssoacesseranavennes eadquarters: Albuquerque, N. M.
western  Region IF"{rax:ik Pk Pooler(.)({leg:ontajl Torester
Int i 0N veeeevesnssnasavansenronsens eadquarters: gen, Utah
ermountain Region . F{ }3 Rutlcdge,s Regf;onal Forester
Californi TOI v ivrerennvaconsnsnsasossansonsn eadquarters: San Francisco, Calif.
tfornia Region S. B:i Show, Relgzionlal Forester
North Pacifi FOM 4 eeeeeeenanassoaseassaesanea Headquarters: Portland, Oregon
acific Region IC[ J(:l Buck, Re{:\l/on:lﬂ Forester
Easte REeEiON vivvieienieearrscisrnanasosasssons [Teadquarters: ashington, D. C.
rn Reglon ,}?seqh C. Klrcl\l%.l'i, Regional Forester
Lak tates TOM cevvvannocoennaoancsssaunanas eadquarters: Milwaukee, Wis,
e States Region Earl W, Tinker. Regional Forester
ATaSKa REEION v eeveinnennnneenceassnarennseness Headquarters: Tuneau, Alaska

Charles H. Tlory, Regional Forester

U. S. WEATHER BUREAU
Central Office, 24th and M Streets, N. W,, Washington, D. C.

Charles T, Marvin ....ccesereesssoncecnnanaces N feeesteetanaanan eeaeen Chief
Charles C. Cla;-lrl'l:”.l ................................................... Assistant Chief
WiHllTAM WWEDEE v v veeeerneesvnsonsessessnsaseasssassssesssosaesastosenssas Chief Clerk
Aerological Division
WHIHS RAY GIOEE +vvvnveesrvsnsensarsrsasesssseettneasttasiotsatoatsrasannsns Chief
1.eroy T. SAMUEIS +vvveveurrosvsssnssststtssesansesssetassanassannanss e Assistant
Paul A, MEr & ieereeaeesoessnsosvstossatossssesssnssnsnsoseorsas Field Organizer
William C. Haines ...veceeeersoesnncoansnrossananns In Charge Iloover Airport Station

Forecast Division

Fdgar B, Calvert ....ee-coseeessessssaraetssesetiosasascass eeeeseetaaaenn. ..Chief
Ivan R. Tannehill ...oeeecevesescocearceeatsaansaaaansennans Ceeeaaaene +ea..Assistant

District Forecasting

Charles L. Mitchell o..veevveoarestsncecssssnesssonrnnnens PPN Di.stri.ct Forecaster
R. Hanson Weightman .....ceceveiacciiienneanee Certieecsansaas District Forecaster

Instrument Division
Benjamin C. Kadel ......... et e etieseeeere ittt i aane «...Chief
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Field Organization—District Forecasting

[ T 17 ¥ o Charles A, Donnel
4 - Julius M. Sherier
Neew Orleams ot ittt ittt it es e ne et ei et anaaasanenrnaaas Isaac M. Cline
San Francisto ceeveeriiiiiiunne et ettt e e e Edgar 11, Dowic

Central Airport Stations
(Formerly Major Control Airport Stations)

72 0 T O P Fugene M. BLarto
L T~ P IFred 11. Weck
Cleveland Lo i it ittt ine i Clarence . Andrus
1 Tohn A, Riley
T T O T Vincent E, TJakl
Los Angeles (Burbank) .uuieiinniniinieterneenenrennaensonns George M. French
New York (Newark) «ovviniuuunnnninrneenninrroeencnanescononnnns Tomer W, Ball
Portland, Ore. oo ittt ittt ittt i it Julius C. Smith
Salt Lake City ...o.oooovivau.. . Harry M. Ilightman
San Francisco (Oakland) . i it e it Delbert M. Little
CONGRESSIONAL COMMITTEES
INTERESTED IN AVIATION
Standing Committees of the 73rd Congress 2nd Session
SENATE
Military Affairs
Morris Sheppard (chairman) (D-Tex.)
Duncan W, [‘letcher (D-Fla.) Elbert D). "Thomas (D-Utah)
Hugo €. Bluck (1-Ala) David A. Reed (R-Pa.)
I, Hamilton lLewis (DT DBronson <Cutting (R-N. Mex))
Marcus A, Coolidge (1)-Mass,) Roscoe C, DPatterson (R-Mo,)
M. M. Logan (D-Ky.) Robert D, Carey (R-Wyo.)
Robert R. Reynolds (1-N.CC) .. . Dickinson (R-Towa)
Nathan I.. Bachman (D-Tenn.) Warren R. Austin (R-\'t))
IF. Ryan Dufly (ND-Wis.,) W. Warren Barbour (R-N. I
Naval Affairs
Park Trammell (chairman) (D-Ila.)
David 1. Walsh (1)-Mass,) \Vacancy (-
Millard E. Tydings (P-Md) Frederick ITale (R-Me)
Ellison . Smith (-85.C)H lesse TI. Metcalf (R-R. I
George McGill (D-Kans.) Phitlips  T.. Goldshorough (R-NdD)
Richard B. Russell, Jr. (1-Ga.) Hamilton ¥, Kean (R-N.JD
IHHomer T. Bone (D-Wash,) tames J. Davis {R-Pa.)
Ifarry I, Byrd (D-Va.) Henry "W. Keyes (R-N. 11.)
Willlam H. Dieterich (D-111) Iiram W, Johnson (R-Cal.)
Post Offices and Post Roads
Kenneth \TcT\cILu (chairman) (D-Tenn.)
Park Trammell (D-Fla) Joseph C, O’Mahoney (D-Wyo.)
Carl Hayden (D- ,\nz) Thomas D, Schall (R-Minn,)
George McGill (N-Kans.) Lynn J. Trazier (R-N. D)
Josiah W. Bailey (D-N. C.) Felix Tlebert (R-R.T.)
William J. Bulow (D-S. Dak.) Robert W, LaTollctte (R-Wis.)
James T. Byrnes (D-8. C) W. Warren Barbour (R-N.T.)
M. M. Logan (D-Ky.) Tames J, Davis (R-Pa)
Fred H. Brown (D-N. 1.} Ernest A. Gibson (R-Vt,)
John E. Erickson : (D-Mont.) Vacancy (R )
Appropriations
; Carter Glass (chairman) (D-Va.)
Kenneth McKellar (D-Tenn.) John H, (Bankhend (D-Ala.)
Royal _S. Copeland (D-N. Y.) Joseph C. O’Maloney (D-Wya.)
Carl Hayden (N-Ariz) Frederick Hale (R-Me.)
Elmer Thomas (D-5.C) HMenry W. Keyes (R-N. H.)
James F. Byrnes (D-Okla.) Gerald P, Nye (R-N. D.)
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Millard E. Tydings (M) Frederick  Steiwer (R-Ore.)
Richard I3, Russell, Jr. (-Ga.) Peter Norbeck (R-S, 11}
Marcus .\, Coolildge i D-Mass.) N. 1. Dickinson (R-Iowa)
Nva B2 Adams (N-Colo.) lohn C, Townsend, Jr. {R-Del)
Patrick McCarran (DD-Nev.) Robert D. Carey (R-Mo.)
John H. Overton (D-La.) Roxcoe C. Patterson (R-Wyo.,)

Special Scnate Committee to Investigate Air Mail and Ocean Mail Contracts
.

Hugo I.. Dlack (chairman) (D-Ala))

Willizom 11, King (D-Utah) Warren R. Austin (R-\'1)
PPatrick  McCarran (D-Nev)) Wallace H. White, Ir. (R-Me.)
HOUSE OF REPRESENTATIVES
Military Affairs
John J. McSwain (chairman) (D-5.C)
l.ester Hill (D-Ala)) Richard M. Duncan (N-1o)
James M. Fitzpatrick (DN, YD Theodore A. Pcyser (D-N. Y.
lul Johnson (1)-Okla) Andrew Edmiston ( W.Va)
Numa F. Mantet (D-La.) Paul _I. Kvale (F-1.-Minn.)
z\ndrc\\ 1. May (1-Ky.) W. Frank James (R-Mich.)
R. Ewing Thomason (]1-'|'c\ ) Harry C. Ransley {R-Pa.)
William N, Rogers (N-N, H) Edward W. Goss (R-Conn.)
Thomas €, Cofan (n- 1daho) Vineent Carter (R-Wyo.)
Chester ll\on]pson (D-T11) Walter G. Andrews (R-N. Y.)
Dow W, Harter (-Ohio) Theodore Christianson (R-Minn.)
Charles 1. Faddis (D-Pad) Donald H. Mclean (R-N. 1)
Clarence W, Turner (D-Tenn.) Charles A, Plumley (R-V't.)
Lincoln L. McCandless (D-Hawaii)
Naval Affairs
Carl Vinson (chairman) (D-Ga.)
Patrick H. Drewry (D-\Va) John H. Burke (D-Cal.)
Stephen W, Gambrill (N-Md) Marion A. Zioncheck (D-Wash,)
John T, Delaney (H-N. Y)) John M. PConnell (D-R. 1)
Frank "C. Knifin (D-Ohio) Fred A. Prittan (R-TI1)
Joachim O, Fernandez (N-1.a.) George P. Darrow (R-Ta.)
Patrick  J. Roland (N-Pa.) A. Piatt Andrew (R-Mass.)
Leonard W. Schuetz (D-TILY Nathan L. Strong -~ - (R-Pa.)
William H. Sutphin (D-N. 1) Charles ). Millard - . (R-N. Y,
Joseph R. Shannon (N-Mo.) George Burnham (R-Cal)
William J. Sears (D-Fla.) William T1.. Higgins (R-Conn.)
Johm 1. "MeGrath (D-Cal) Ralph R. FElitse ' (R-Cal)
Colgate W. Darden, Ir. (D-Va.) Lincoln [.. McCandiess -- (D-Hawaii)
W. D. McFarlane (D-Tex.)
Appropriations

Tames P Buchanan (chairman) (D-Tex.)

Edward T, Taylor (-Colo.) Michael J. Hart (D-Mich)
Wm., R. O hvcr (l) A];\ ) Thomas S. McMillan (D-S. C.
Anthony TJ. Griffin (M-N.Y.) Glover H., Cary (D-Ky)
John N, " Sandlin (D-1.a.) Bernard M. Jacobsen (D-Towa)
William A, Avres (D-Kan) John Taber (R-N. 1Y)
Ross A, Collins (1)-Mise) TRobert T.. Bacon (R-N, Y
Wm. W, Hastings (N-0Okla.) R. B. Wigglesworth (R-Mass.)
Clarence Cannon (D-Mo.) James H. Sinclair (R-N. L
Clifton A, Woodrum (N-Va) Clarence J. Mclead (R-Mich.)
Wm., W. Arnold (D-111) Lloyd Thurston (R-Towa)
John J. Bovlan (N-N. Y. Florence PT. Kahn (R-Cal.)
Tilman B. Parks (N-Ark.) John T. Buckhece (R-TIL)
Charles I.. A. Abernethy (D-N.C)) T. Howard Swick (R-Pa.)
T.ouis Ludlow T (D-Tnd) Chester C. Rolton (R-Ohio)
Wm. J. Granfield (D-Mass.) W. P. Lambertson (R-Kan.)
Thomas I.. Blanton (D-Tex.) Edward W. Goss (R-Conn.)
D. Lane Powers (R-N.J) J. William Ditter (R-Pa.)

Post Offices and Post Roads

. Tames \I Mead (chairman) (D-N.Y.)
Milton A, Romjuc (D-Mo.) Jolin F. Dockweiler (D-Cal)
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John H. Morchead (D-Neb.) Magnus Johnson (F-L-Minn.)
William TF. Brunner (D-N.Y.) Clyde Kelly (R-Pa.)
Harry L. Haines (D-Pa,) Frank H. Foss (R-Mass.)
John S. Wood (D-Ga.) Isaac H., Doutrich (R-Pa.)
Thomas G. Burch (D-Va.) Oscar DePriest (R-TIL)
Arthur P. Lamneck (D-Ohio) Fred A. Hartley, Jr. (R-N. J)
Martin L. Sweeney (D-Ohio) Philip H. Goodwin (R-N. Y
George W. Johnson (D-W, Va)) John T. Buckbee (R-111.)
Elmer E. Studley (D-N.Y) William D. Thomas (R-N.Y)
George B. Terrell (D-Tex.) Lincoln L. McCandless (D-Hawaii)
Harry W. Mussclwhite (D-Mich.,)

John C. Taylor (D-S.C.)

D. C. Dobbins (D-111.)

House Subcommittec of Military Affairs Committee
(Investigation into military aircraft contracts)

Wm. N. Rogers (chairman) (D-N. H.)

Lister Hill (D-Ala.) Edward W. Goss (R-Conn.)
Numa F. Montet (D- La ) Paul J. Kvale (F-L- \Imn )
D. W, Hartar (D-Ohio) Charles A. Plumley (R-Vt.

Frank W. James (R-Mich.)

DIPLOMATIC SERVICE TO THE UNITED STATES

The following foreign aeronautical representatives may be addressed at their respective
embassies in Washington, D,

Argentina  ....... «+..o Licutenant Commander S. J. Ieporaze, Air Attache
Belgium  ........ vesees Viscount Eric de Spoelberch, Air Attache
Bulgaria ............. «Mr. Vladimir S. Manoloff, Secretary of Legation
Canada ......... seese. Mr, E. D’Arch McGreer, Sccond Secretary
Chile ........... eecess Senor Don Carlos de la Barra, Commercial Secretary
China ............ eses Mr. Yung Kwai. Counselor of Embassy
Colombia ........... <+« Senor Jose Saenz, Commercial Attache
Costa Rica .......... . Senor Don Manuel Gonzalez-Zeledon, Counselor of Iegation
Cuba ................. Captain Enrique A. DPrieto, Military Attache
Czechoslovakia .........Mr, Otakar Kabelac, First Sccrctary of Legation
Denmark ....... cesses Mr. Flubert de Wichfield, Counselor of Legation
Ecuador ........e0u.. « Senor Don Luis Alberto Carbo, TFirst Secretary of TLegation
Egypt ........... «..s. Mr. Nicholas Khalil Bey, Charge d’Affaires
El Salvador ........ «+.Senor Don Roberto D, Melendez, Charge d'Affaires
France ............ +++ Major Norbert Champsaur, Air Attache
Germany ..........c.c... Licutenant General TFriederich von DXRotticher, Military Attachc
Great Britain ..... «...Group Captain G. R. M. Reid, Air Attache
Greece ............... Mr, Nicholas G. ILely, First Sccretary of Legation
Hungary ............. Baron Paul Schell, Secretary of I.egation
Ttaly ....ivniiinin... Lieutenant Colonel Paolo Shernadori, Air Attache
Japan ........ ... Colonel Y. Kanoto, Air Attache
Mexico .........ou.... Brigadier General Juan F. Azcarate Pino, Military Attache
Netherlands ........... Jonkheer HI. M. van der Wyck, Secretary
Nicaragua .......... «« Senor Dr. Don Henri De Bayle, Charge d’Affaires
Pertt  ..ivevinninn... ...Lieuienlamt Colonel Ricardo Gusman Marquina, Military At-
ache
Poland ............. . Mr. Janus Zoltowski, Commercial Counselor
41 Broad Street, New York, Y.
Portugal .............. Joas Antonio de Bianchi, Minister
Rumania ........... ..Mr. George Boncesco, TFinancial Counselor
South Africa ........ . Mr. Eugene Kevin Scallan, Secretary of Legation
Spain  .....e.eeaa, Major Ramon Franko, Commercial Counselor
Turkey .eeovniiinnnn. Mr. Ibrahim Seyfullah, Secretary of Embassy
Uruguay .....cove.... Mr. J. Richling, Charge d’Affaires
Venezuela ............ Senor Claudio Urrutia, Attache

Yugoslavia ............ Capt. Gordon Gordon-Smith, Attache
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Army

Berlin, Germany ...... Lieut. Colonel Jacob W. S. Wuest, U. S. A, Military At-
taché, Germany; Assistant Military Attaché for Air, Austria,
Czechoslovakia, The Netherlands.

Paris, Trance ........ Colonel Frank P. Lahm, Air Corps, Military Attaché, France;
Assistant Military Attaché for Air, Spain.

London, Eugland ...... Captain  John W. Monahan, Air Corps, Assistant Military
Attaché for Air, Great Britain and Irish Free State.

Rome, Ttaly .......... Captain Francis M. . Brady, Air Corps, Assistant Military At-
taché for Air, Italy and Greece.

Moscow, Russia ...... tst Lieut, Thomas D. White, Air Corps, Assistant Military
Attaché for Air, U. S, S. R,

Navy

London, England ..... Captain A. L. Bristol, U. S. N. Naval Attaché.

Rome, Italy .......... Lieut. Comdr. F. W. Pennoyer, U. S. N. Assistant Naval
Attaché,

Paris, France ........ Lieut. Comdr. BR. H. Wyatt, U. S. N., Paris, Berlin, The

Hague; Assistant Naval Attaché, London, England.

DOMESTIC AIR MAIL CONTRACTS, JAN. 1, 1934
DATE OF AWARDS AND OTHER INFORMATION

A.M. 1—Doston to New York. . . .
Awarded Oct. 7, 1925—To Colonial Air Lines, Inc. )
May 5, 1930—Contract surrendered and exchanged for route certificate,

July 1, 1932—Sublet to American Airways, Inc.

A.M. 2—Chicago to St. Louis. .
Awarded Oct. 7, 1925—To Robertson Aircraft Corp. .
May 35, 1930—Contract surrendered and exchanged for route certificate.

May 1, 1931—Sublet to American Airways, Inc.

A, M. 20—Albany to Cleveland. i .
Awarded TJuly 27, 1927—To Colonial Western Airways, Inc. .
Nov. 1, 1930—Contract surrendered and exchanged for route certificate.

May 15, 1931—Sublet to American Airways, Inc.

A. M. 21-—Dallas to Galveston. X
Awarded August 17, 1927—To Seth W. Barwise.
Teb., 6, 1928—Sublet to Texas Air Transport, Inc. .
Dec. 1, 1930—Contract surrendered and exchanged for route certificate.
July 1, 1932—Sublet to American Airways, Inc.

A. M. 22—Dallas to Laredo. .
Awarded August 17, 1927—To Seth W. Barwise.
Feb. 6, 1928—Sublet to Texas Air Transport, Inc. .
Dec. 1, 1930—Contract surrendered and exchanged for route certificate.
July 1, 1932—Sublet to American Airways, Inc.

A. M. 23—Atlanta to New Orleans. .
A\\';?dzd 3\ug$1\ét 19, 1927—To St. Tammany Gulf Coast Airways, Inc.

Sept. 23, 1929-—Name changed to Gulf Coast Airways, Inc. .
Dec. 1, 1930—Contract surrendered and exchanged for route certificate.
Oct. 1, 1931—Sublet to American Airways, Inc,

A. M. 24—Chicago to Cincinnati. .
A\varged Nov. 17, 1927—To Embry Riddle Co.
Dec. 1, 1930—Contract surrendered and exchanged for route certificate,

May 1, 1932—Sublet to American Airways, Inc.

A, M., 27-—B: i Michigan to Chicago. .
A\iv}zlxrg(lztdy’Mn;c 1Sl,g 1928 —To Thompson Aeronautical Corp.

Aug. 1, 1930—Contract surrendered and exchanged for route certificate.
Jan., 1, 1931—Sublet to Transamerican Air Lines Corp.
Apr. 1, 1933—Sublet to American Airways, Inc.
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FOREIGN AIR MAIL ROUTES
U. S. Post Office Department

Route No. Contractor

467

One ¥ ay
Distance

Canadian Colonial Airways, Inc.

453 Vanderbilt Ave., New York.
[V 1 New York, N, Y., via Albany, N. Y. to JMontreal,
Canadda ... e ieeiaeas [ et aeenae

334 Miles

Seattle Victoria Air Mail, Inc.

36 Roancke Street, Seattle Wash,

1. AL ML 2 Seattle, Wash,, to Victoria, B. C., and return ........ 74 Miles
John A, Hunter & Arthur O. Johnson
1306 Abuudance, New Orleans, La.

17, AL ML 3 New Orleans to Pilottown, La.,, and return .......... 75 Miles

Pan "American Airways, Inc.
135 East 42nd Street, New York, N, Y.

IF. ALAL 5 long Flight:
Aliami, IFlorida, via Havana, Cuba; Cozumel and Merida,
Mexico;  Eelize, jritish - Honduras; Puerto Barrios,
Guatemala; San Salvador, El Salvador; San Torenzo,
Republic of llundums, \l:m.lglm, Nicaragua; San Jose,
Costa Rica; David and Panama City, Panama; to Cristo-
bal, Canal Zoue, and return ........ JE N
Short l"li ht:
Miami, Florida, via Cuba; Kingston, Jamaica; and DBar-
ranquilla, Colombia; 1o Cristobal, Canal Zone, and

FEtUrn i eeea e [ Ceeeraieere e

oA 5 Eatended
tas of Aug. Barranquilla, Celombia, via Maracaibo, Ta Guaira, and
5,193 Caripito, Venvzuela, to Port-of-Spain, Trintdad, and re-
BUTIL . vv et emeeonnecnnonsanns e e

1,810 Miles

1,021 Miles

Pan American Airways, Inc.
135 East 42nd Street, New York, N, Y.

I50 AL M. 6 Miami, Florida, via Nuevitas, Cuba; Port-au-Prince, Haiti;
San Pedro de \l.ncurn Dominican l\epnbhc. San lu:m,
Puerto Rico; Thomas, U, 8. V, L. St. Johns, Anti-
gua; (':1sli|c~ \l Luua; l’or[-ot-\p.un, Trinidad;
Georgetown, l'n'itisll Guiana, to Paramaribo, Dutch Gni-
ana, and return L......... e e

2,558.5 Miles

Pan American Airways, Inc.
135 Fast 42nd Street, New York, N, Y.

IS, A\ ML 7 Miami, lorida, to Nassau, Bahama Islands. (Bahamas
mail carried on return trip) ... Chiie e

188 Miles

Pan American Airways, Inc.
135 East 42nd Street, New York, N. Y.
.\, ML 8 Drownsville, Texas, via Tampico, Mexico City, Vera

Cruz, San Geronimo and Tapachula, Mexico; and Guate-
mala City, Guatemala; to San Salvador, and return

1,336.5 Miles
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Pan American-Grace Airways, Inc.
135 East 42nd Street, New York, N. Y,

9 Cristobal, Canal Zone, via Buenaventura and Tumaco,
Colombia; St. Elena and Guayaquil, Ecuador; Talara,
Trujillo, Lima, Arequipa and Tacna, Peru; Arica, Anto-
fagasta, Ovalle and Santiago, Chile; Mendoza and
Duenos  Aires, Argentina; to Montevideo, Uruguay,
and Teturn L. ...l ieeeeie i Creereeaiee 4,551.5 Miles

F.ACM,

Pan American Airways, Inc,
135 East 42nd Street, New York, N. Y.

10 Paramaribo, Dutch Guiana, via Cayenne, French Guiana;
Para Maranhao, TFortaleza. Natal, Pernambuco,
Maceio, Bahia, Victoria, Rio de Yaneiro, Suantos, [Flori-
anopolis, Porto Alegre and Rio Grande do Sul, Drazil;
Montevideo, Uruguay, to Buenos Aires, Argentina, and
TCLUTTL i tenennenee vnmancannsenonnneansanenanenens 4,840.5 Miles

LA M,

F. A M.

F.A. M.

F. AL M.

F.A M.

Pan American Airways Co.

135 LEast 42nd Street, New York, N. Y.

—
N

2 (Suspended until further notice)
Jangor, Maine, via St. Johns, New Brunswick to Iali-
fax, Nova Scotia b e siatsesec et e a.s s . 281 Miles

FOREIGN AIR MAIL ROUTES

Dates of Contract Awards, Terminals, and Contractors.

1 From New York to Montreal, Canada, via Albany, N. Y., and return.
Contract awarded July 9, 1928 to Canadian Colonial Airways, Inc.
(American Airways), for a perind of 10 years beginning with date of
inauguration of service on October 1, 1928,

2 TFrom Secattle to Victoria, B. C., and return,

Contracts have becn let as follows:

October 15, 1920 to June 30, 1923 to Edward Hubbard

July 1, 1923 to June 30, 1924 to Alaska Airways Co.

July 1, 1924 to June 30, 1925 to Edward Hubbard

July 1, 1925 to June 30, 1926 to Edward Flubbard

July 1, 1926 to June 30, 1927 to Edward Hubbard

July 1, 1927 to June 30, 1928 to Northwest Air Service, Inc.

July 1, 1928 to June 30, 1929 to P. F. Barnes and Vern C. Gorst

On May 10, 1929, a 4 year contract beginning July 1, 1929 was
awarded to Seattle-Victoria Air Mail, Inc.

On July 1, 1933, a 4 year contract was awatded to Seattle-Victoria
Air Mail, Inc.

3 TI'rom New Orleans to Pilottown or Port Kads, La. and return.
Contracts have Dbeen let as follows:
April 9 to June 30, 1923, a temporary contract to M. K. Riddick
July 1, 1923 to June 30, 1924 to Gulf Coast Airline (Inc.)
July 1, 1924 to June 30, 1932, successive annual contracts to Arthur

E. Cambas.
July 1, 1932—awarded to Johnson Airways (Inc.) for 1 year
Contract extended for 6 months July 1, 1933 to December 31, 1933.
]a?imry) 1, 1934 to June 30, 1934 awarded to Tropical Airways,
ne.).

4 Trom Miami to Habana, Cuba and return.

Discontinued on Iebruary 1, 1933, and superseded by daily service,
on FF. A. M. 5 on the same date,

Contracts have been let as follows:

October 15, 1920 to October 14, 1921 to Ilorida West Indies Air-
ways, Inc. (Key West to Habana, Cuba). This contract was
terminated in June, 1921,

Contract authorized January 11, 1923 to June 30, 1923, with Aero-
marine Airways, Inc. (Key West to Habana).

October 19, 1927—June 30, 1928 to Pan American Airways, Inc.

Contract made May 29, 1928 for a period of 5 years effective from
July 1, 1928 with Pan American Airways, Inc.  Contract amended
to cover service both ways, effective December 1, 1930,
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From Miami, Florida to Cristobal, C. Z., with an extension to Port-of-
?{)ain, Trinidad and return, including stops in Cuba, Mexico, British
onduras, Guatemala, El Salvador, Republic of Honduras, Nicaragua,
Costa Rica, Panama, Jamaica, Colombia and Venezuela.
Contract was made July 13, 1928 with Pan American Airways, Inc.

for a 10 year term to begin with the inauguration of service on
February 4, 1929.

From Miami, Florida to Paramaribo, Dutch Guiana and return, includ-
ing stops in Cuba, Haiti, Dominican Republic, Puerto Rico, U. S.
Virgin Islands, Antigua, St. Lucia, Trinidad and British Guiana.
Contract was made July 13, 1928 with Pan American Airways, Inc.

or a term of 10 years beginning with the inauguration of service
on January 9, 1929,

From Miami, Florida to Nassau, Pahama Islands. Bahaman mail
carried on return trip. .
Contract made on October 28, 1928 with Pan American Airways, Inc,

for a 10 year term beginning with the inauguration of service on
January 2, 1929,

From Brownsville, Texas to San Salvador, El Salvador and return, in-
cluding stops in_Mexico and Guatemala.

Contract made February 16, 1929 with Pan American Airways, Inc.
for a 10 year term beginning March 9, 1929.

From Cristobal, C. Z. to Montevideo, Uruguay and return, including
stops in Colombia, Ecuador, Peru, Chile and Argentina.
Contract made March 2, 1929 with Pan American Airways, Inc.
{orlg’,gm year term beginning with the date of inauguration April
, 1929,

From Paramaribo, Dutch Guiana to Buenos Aires, Argentina and re-
turn, with stops in French Guiana and Brazil,

Contract made September 24, 1930 with Pan American Airways, Inc.
for the period between October 20, 1930 and January 8, 1939.
From Bangor, Maine to Halifax, Nova Scotia via St. Johns, N. B.

Service suspended until further notice in October 1931,
Contract made July 31, 1931 with Pan American Airways, Inc. for

a 10 vear term beginning with inauguration of service on August
1, 1931,

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES

BY DEPARTMENT OF COMMERCE
January 1, 1934

. License Cerii-
Courscs Qualifi- ficate
Offered cations Issued
Parks Air College, Inc. Ground (Transport
Parks Airport and {I;u}. Com,
East St. Louis, I1L Flying { Private 7-15-29
D. W. Flying Service Ground f
LeRoy Ai)rpogrt and {Ltd. Com. 7-15-29
LeRoy, N. Y. Flying {
Poeing School of Aeronautics Ground {Transport
Oai"llmgxd Municipal Airport F]:“}d Ltd. Com,
Oakland, Calif. ying | Private 10-17-29
H Ground [Transport
Spartan School of Aeronautics
1 Drive and {Ltd. Com.
:AI\‘pilCheO]ill‘::d. & Chamberlain Fiying  Peivat {01829
1isa, ! Amateur
iati d {Transport
Roosevelt Aviation School, Inc. Gr‘oun
Rgosc\velt Field No.Yl Fl‘;vrilng %l%icil\.yat(éom. 10-25-29
Mineola, L. L, N. ¥. Amateur
Penn School of Aviation Ground {"Transport
Pittsburgh-Butler Airport and H..u_i. Com, o
Butler, Penna. Flying {Private 12-12-29
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AIRPORTS AND AIRPORT MANAGERS IN THE

UNITED STATES

January 1, 1934

The following is a selected list of leading -American airports and their managers com-
piled by the Airport Section of the Aeronautical Chamber of Commerce of America, Inc.,
especially for The .\ircraft Year Book for 1934. All airports listed have sufficient land-
ing area for normal landings and take-offs. Intermediate and auxiliary fields are not in-
cluded. Municipally owned fields are indicated by (m) preceding the name of the air-

port.
Location
ALABAMA
Birmingham ....... (m)
Birmingham ........
Mobile ... 00l (m)
Montgomery cee ()
Selma ............. (m)
A!IZOhA
............... (m)
Ch;mdlcr ........... (m)
Douglas ........... (m)
Flagstaff ........... (m)
Grand Canyon .....
Jerome . ............
Kingman ...........
Marana ............ (m)
Phoenix ...........
Prescott  ........... (m)
. Johns .......... (m)
Springerville ees ()
Tucson (m)
Willcox . ()
Winslow  ...........
Yuma ....o.oiee... (m)
ARKANSAS
Conway .....cou....
Ft. Smith .........
Little Rock ........ (m)
Monticello .. ....... (m)
Paragould ... ..... (m)
Pine Bluff ... ...... (m)
Texarkana ......... (m)
CALIFORNIA
Alameda
Alameda
Alhambra
Avalon
Bakersfield .........
Barstow ........... On)
Berkeley ........... (m)
Blythe ............. (m)
Brawley ........... (m)
Burbank ...........
Calexico ........... (m)
€0 o .iiiiieennnas
Colusa .......c..... (m)
Compton ,..........
Delano  ............ (m)

Desert Center (Mecca)
Elsinore ..

Eureka

Fillmore

Fresno

Fullerton .......... (m)
Glendale ........... (m)
Grass Valley- ...:..
Hanford ........... (m)
Imperial ........... (m)

Name of Port AManager
Birmingham Airport ........ .Steadham Acker
Messer Tield ................ Glenn E. Messer
Bates Field ..........cccce.. O.' N. Barney
Montgomery Airport . ........ Lion G. Mason
Legion Field ................ cesrerntecsscaoaraaaanas
Ajo Airport ... . iieiiiania. W. R. Devison
Chandler Airport ............ Marg., K. Stewart
Douglas International Airport..L. I'yfe Peters
Koch Field (... vn v Ross Sampson
South Rim Airport ..........
Clemenceau Airport ..........
Port Kingman .. ... ciieiiniinnnneeneneninnennnnneaann
Marana Landing Field
Sky Harbor Airport ..........
Ernest A. Love Airport 5. Al
Harry A. Saunders Airport .. ..ieeeeccecsecanvenann...
Springerville Landing Field. \Iel\m Brown
Davis Monthan lxnld ........ R. L. Andrick, S. S.
Willcox Airport . cesmessicteearaenaa. ...

TWA _ Airport . . Helm, C. A. C,
Fly Field ..ocviiieinniennnns Johnme Redondo

Conway AIrport .. ... ieeveeernernnrenenianennnnn.. ...
Alexander AIrport . ..vceveniriieieiiiinnnennnnne ...
Little Rock Airport .......... Joseph A, Young
Monticello Airport .......... rank Horsfall

Paragould Airport ........... M.OAL West

Toney Field .........covvvn.. Kenneth Garrett
Texarkana Airport .......... J. B. Newbauer, Op.
Alameda Airport ............ . Buchanan

San Francisco Bay Airdrome..R. U. St. John
Albhambra Airdrome ......... Homer T. Seale
Catalina Seaplane Airport .E. McFarlan Moore
Kern County Airport ...... H. P. Griffis, Supt.

20-30 Airport .....iciiinnen. Russell E. Riley

Berkeley Airport ........... PR PR weresesaanan
Blythe Airport ..... teteraian i it eeteas it ranananana .
Brawley Airport ............. M. H. Carberr)

United Airport .............. Fred Denslow

Calexico Airport ....eveeen..n Roy E. Saddler

Chico Airport ....
Colusa Airport
Compton  AIrport oot iiie ittt tiee e rernnennnnenns
Delano-Kern County Airport

Desert Center Airport .............

Lake Elsinore Airport

Murray TField .......... .

Fillmore Airport ....cicivveen. Chamber of Commerce,
. . E. C. Fuller, Sec’y.
Tresno Chandler Airport .....Geo. T. ]ohnson, Supt.
Fullerton Airport ............ Claude I1.. Long

Grand Central Air Terminal...Major C. C. Moseley
Gilmore Tlying Tield ...... «.Lyman Gilmore
Hanford Airport ............/ A. C. Hanford

Imperial County Airport ..... Chas. M. Sproule
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Deraware. . . .. .
New Castle . . Bellanca TField ............ . Andrew Bellanca

Wilmington ........ Dupont Field ..... e Joe P. Manning

District of COLUMBIA
Washington (3. Wash.,

Va. Bx. 101) .... Washington-Hoover Airport ..C. E. Tauntleroy
FrLorIDA .
Arcadia  .i.veninene Seward AIrPOrt icvieiiue it anecosrecseeniaccnaeannns
Auburndale ........ (m) Auburndale Airport ..........H. M, rrazer
Bradenton ......... (m) Wallace Field ...... eeene «.Harry L. Land, Mgr.
Clearwater ......... (;m) Springtime Airport .._... .. Tropical Airways, Inc.
Daytona Beach .... (m) Daytona Beach Airport ...... eetePenesenac it naneaaan
DeLeon Springs .... Deleon Springs Aviation Field.IF. N. Burt
I't. Lauderdale .,..(m) Merle Fog AITPOrt ..veuieeus cvniosotosssnnnsanannnens
Ft. Myers ...... ... (m) Ft. Myers Airport ...........C. I' rank]m W heeler
Jacksonville ........ (m) Jacksonville Airport .........J. R. Griffis, Mgr.
Key West . Meacham  AIfPOTE . iivticins. tevreoonssneeennneenascans
Lakeland . Haldeman-Elder I'xeld . Meemeserrrer et aaneanenn
AMiami ... All-American  Airport .. Karl Voelter
Miami .. Curtiss-Wright Seaplane Base. cecemeresetu s sanaanaanns
Miami ... Dinner Key, Seaplane Rase .. l'a{l American  Airways,
N. Y. C.
Miami . .... Miami Municipal Airport ....Aviation Dept., Miami
Miami ... .. Pan American Airport ... .0 iiiieiiiena. . cereareans
Ocala  ............. Taylor Field ............. .. N
Orlando  ........ .. Orlando  Airport ............ Lt E. C. Nilson
St. Augustine  ..... (m) St. Augustine Airport ........ I.. G. Rees
St.  Petersburg .... (1) Albert Whitted Aijrport ...... l):m J. Sullivan
St. Petersburg . ... Grand Central AITPOrt ..ot i .ilisenneenseenacnnnnennn
Sanford ......... L. (m) Sanford Airport ............. J. A, Speer
Sarasota  ....... ... (m) Sarasota Airport ............. Dr; J. R. Scully, G. P, W.
Tallahassee ........ (m) Dale Mabry Field .......... Wm. R, Gault, C. M.
Tampa ........ veeo (m) Drew Field .......... e . D. DeNegre
Vero Beach ........ (m) Vero Beach Airport .........1Ii. L. Holman
W. Palm Peach .... (m) Currie Seaplane Base ........ John AL Gross
W. Palm Beach .... Belvedere Airport ........... ..., ettt rataeaeean
(GEORGIA ’
Albany . ........ ..o (m) Albany TField oo ittt ittt tree et ineaaan
Athens ... (m) Epps Field ... .o ot Benn  Epps, Mgr.
Atlanta .. ..., .. v... (m) Atlanta Adrport ...l J. . Gray, Mgr.
Augusta Lol (m) Daniel TField ................ Fred L. Dorset
Cedartown  ......... Adamszon  Field ..o i i i e
Columbus ... ... Y. (m) Columbus  Airport .......... R T & lz\\vxord C_ M.
Douglas .. ......... (m) State College Airport Thrash, Pres.
Fitzgerald ... . ... . Lynnwood .\irport .... Newcomer
Macon ... ... (m) Miller Field . ....... . J. Litteen
Moultrie  .......... (m) Clark Teld ........... . ot e aaesraasaans
Rome . ............ (m) Rome Airport ............... _\irport - Assn.
St. Simons 1= lunl .. (m) Redfern Field ........ A .
Savannah LooLL L (m) Savannah Airport ....... e s eetarec i aaseiaannes
Thomasville .. ...... (m) Thomasville Airport ......... H. Wimpy
3 91(]051:1 .......... (m) Valdosta Airport ... ......... P, W. Robertson, Chrm.
Wayeross  .......... (m) Ware County Airport ........... e aaae [ .
Inano
Botse ... ....... ... (m) Doise Airport .........ee.... AL
Burley ......... vee On) Burley AIrport oo i e erraaessae .
Cascade ... ....... (m) Cascade Airport . .........c..... heasenaae
Idahe Talls ... ... (m) Idaho Falls Airport ......... L.
Kellogg ............ (m) Shoshone County Airport ... Kermit - Paul
Pocatello . ......... (m) MclDougall Field .......... 15, L. Anderson, Mgr,
Priest River ...... (m) Priest River Airport oA Co Valkenberg
Twin Talls ... ..... (n) Twin Falls Airport .......... Nowe]l Wight-
ILLINoOIS
Bloomington N Dloomington Airport ............ e e
Champaign  ......... Chamber of Commerce \irport,............ e e
Chicago (6200 South
Cicero Ave.) ..., (m) Chicago Airport .............John Allen (‘dse)
Cliicago (G len\ 1e\v) Curtiss-Reynolds  Airport .....R. J. Hall ..
I)mvﬂlc .. (m) Chamber of Commerce Airport......... [
: St T ouis e Curtiss-Steinberg  Airport ....C. Ray \Vasqell
St. lLouis ... Parks Aldrport ............... Oliver T.. Parks

ngm e (m) Elgin Alrport ........... .v..Herbert Byrne
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3
Location Name of Port Manager
Coffeyvi . .
an:g:gg:l‘e e gm) %(])ﬁ’eyvxllc _Airport ...........Lvnn Berentz
o 2 o () osser Airport ............. Chas. H. EBlosser
é é!e (l:t_y ........ McCoy AIrport ... .ecieeieeecocaes cresesiievecacenann
C::)l;dleal:\d Y ... o ((Ear((i;l:n dCh{' Airport ..c..... .. Charles B. Eggen
oodland  ....... ... m soodlan Alrport . ... ... Vernon D v
g‘:{—;tl Bend ........ (m) Great Pend Airport ..........Bd. of C8:1r$1¥ssioners
Ko ““~‘%‘} -------- (m) Hutchinson Airport .......... Grant Markle
Lar"]ns;‘; ity ....... Fairfax Airport ............. W, A. Barrett
i ‘n\'recnc e (m) Larned Airport ......... .Sec. C. of C.
\:‘cwton € e (m) Lawrence Airport ............... feaneeana e e
\'orton ........ .. (m) Newton Airport . K. L. Prode
poron eecieeln (m) Norton Airport Ceeeeiiei e ceseasaaccaaannasnan-
P g veneiiaan thtsburg Airport . ... n.. Mavor
T O Prn‘tt Alrport ..i.iiieiiin.in . F. Swinson
Topeka L.l (m) Salina Airport ....eeeeei.venn.... R
NPREER e Topeka Airport .............Paul W. Pugh
ek e gecr]\ltg;lg Ax_e. Fltymg Field ....R. W. Edwards
Wichit it eliog irpor sessanen F L L I
. ita Cieeaaea Wichita Airport .............[0. L. Mellor, Supt.
ENTUCKY
Corbin . ...... ¢ '.. B
Lotewille 07 m) Corbin AITPoOrt .....c.ceiuiittcascenmansorassaazaaesss
-------- (m) Dowman Field ...............Lt, Col. II. W, Rogers,
Owenshoro . . Supt.
Williamstown . " . Sheehan Field ........ e eeesmeveacear e
Hhamstown ..., Williamstown Airport ............ceeccene.- e
LotrstaNa
Alexandria ... ..... ( ) H H . i
Baton Rouge .. 11 ¢ n) i»}lex:mdrm Ajrport .......... . \W. Bringhunt
Baton Rouge -+. {m) Baton Rouge Airport ........Ed. W. Kleinpeter
Fonice uge ... .. Ronaldson  Airport .... .. feeearoeanean e
Hammond 727 g::; %eggor}{ Airport ......... . P
Monroe ... 0T or ammond Airport ...... N. S. Chollette
Ncﬁv Orteans” (B " O Gn) Selman Field ............... C. E. Woolman
x. 783 .. ... .
New Orlegns ------ o) Q:Icnafeoel Axrpo;t ............
New Otleans = New rleans Aijrport
New Orlc[’:;s ------- ngshan Airport ........... k.
Patterson ... . 7" Weddell-Williams Airport
Shreveport ~LIITTTe Patterson Airport .......cceraenn
e (m) Shreveport Airport ..........
Maine
Pangor ......
Farmington ... 0 " Godfr‘ey TField ....... ...,
. Scarboro Farmington Airport .............
I;Ortland _____ Iq’:)rl]né\d Air%ort ............ E. C. Bessey
resque Tsle - Stroudwater Field ........... Portland Flying Service
Rockland (Bx. 3805 (I_’res_que Isle Airport ........ A, 8. W, Dingwall
Sanford .......... Jurtiss-Wright  Airport .. .. W, H. Wincapaw
Sl;'o\\'heg:m e Sgnford Alrport ...l Winfield Young & Co.
Waterville . ' . R'hnttemﬁ)re Field
e “aterville Ai o
MARYLAND trport
gnllti.more A
altimore Martin  Ai t ... T i
Baltimore Logan Field ...l The Glenn T Martin Co
‘umberland urtiss-\Wright  Ai SR V. D. i T'Mer.
f,f'lstont . '(I:un(]ibeg“ndg Ah‘:plc:‘x?tor FOR “ D :I:‘P.t?n' . i\igr. e
Tagerstown red Avon Airport .......... AL T THathaws
Rockville H’agerstoy’n Airport ......... R. A. Hezs:)’::‘ il
Congressional Airport «........
A ASSACHUSETTS i ieeneseaaiaaree e
Athol (... ..
Beverly ... .. 17t Oran i i
T;n;ton) L (m) e\'efl; &Ai;\ptcl)lx?tl A.:rport e e SRR
. Toston (North Qui;]'cg,s (m) Boston Airport .....o.... ... Albert L. Edson T
Roston (Norwood) Dennison  Airport ............H, E. Martin
Brockton . BOISr:(én Metropolitan Airport, John G. Rizzo
Falmouth .. DS Brockton AIrport «oen..eoon..
TFramingham , 7" () Falmouth iqir!!)r?gft T
Gardner .. 11777 Framingham Airport
Haverhill RO Gardner  Airport ..
{Iyanﬁls el Haverhill Airport ...............
owell ... . ..° yannis Airport .....

Tee Lowell Airport ...eecee.e.
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Location
Kan=as City
Kansas  City

Marshall
Springficld
€1, Joseph (m)
21, Louis (Robertson) (m)
MoxTANA
Pelgrade ........... (m)
Billings ...cvv.ivnnn (m)
Butte ....oceevneen.. (m)
Dillon
Glasgow . . (m)
Great Falls ......0.. (m)
Havre ..ooviivennes (m)
Helena  .ovevrevenen (m)
Kalispell ......... .. (m)
Miles City ......... (m)
Missoula ........... (m)
Stevensville ........ (m)
TErry  ceeeverecones (m)
NERRASKA
Alliance ... ..vvunnn ()
Columbus ..., .....
Grand Tsland ...... (m)
Iloldrege ... ....... (m)
Lincoln ........
Lincoln ... ..... (m)
Lincoln ............
McCook ........ . (m)
Norfolk  ...... PR
North Platte ....... (m)
Omaha  ............ fm)
Scottsbluff  ....... .. (m)
NEVADA
Caliente  «.......... (m)
ko oo e (m)
T.as Vegas ..een....
REN0  .evenunninnnnnn (m)
Renoe ..............

New HaMPsHIRE
Claremont ...... ... (m)

Concord ........... (m)
CeNE  aiiiin. el
Manchester ........ (1)
Newport ........... {(m)
TPortsmouth  ........ (m)

Twin Mountain

New  JERSEY
Atlantic City ...... (m)
Caldwell ............
Camden ............
Cape May ......... (m)
ITasbrouck Heights .
Newark ............ (m)
New Brunswick ..
Paterson  ....... ...,
Red Bank .........
Trenton ........... (m)

New Mexico

Albuquerque .......
Albuquerque .......
Farmington ........ (m)
Las Vegas .........
Roswell ......... . (m)
Santa Te ..........
Silver City ........ (m)
Socorro  ....e... ..., (m)

Name of Port Manager
Kansas City Airport ........ Roy C TFarrell .
Old Richards TField ..ottt i otncncacenaaronannnns
Nicholas-Beazley Field . RUBS \lcholas

Springhicld Airport .Carl MeClure
Rosecrans Yield ............. H. C. Brasfield
Lambert-St. T.ouis Airport ... Milton 1. Girton

Belgrade Airport ............ E. . Stiefel, C. A.

Comm,
Billings Airport ............. Dick TLogan
Rutte Airport ......oci..... 1. K. Heslet
Dillon Airport .............. Frcd \Voodqdc
Glasgow Airport ..... JHL KL
Great Falls Airport cebesereaen
Havre Airport ... ........... B, S'\ndqunst
Helena Airport ............. Fred B. Sheriff. Chrm.
Kalispell Aviation Park ..... C. E. Trekell, Clerk
Miles City Airport ..........: Airport Commission
Missoula Nirport ........ .. 0. o... eeserassianasraanrans
Stevensville Airport ......... Lester \ Meisner
Terry Airport ....c.0veivaen F. L. Patterson

Alliance Airport
Columbus  Airport

Grand Island Airport ... .....5tover Deats, Magar,
Ioldrege Airport ........... Mesesesasetercressisanans
Arrow Alrport ... ..o L., et arenasaraesenanens
Lindbergh TField ............ D, L. E nckson C E.
Union  Airport .............. Harry B. Sidles

Chamber of Commerce Airport. coveeceeeeneeiaasssneanns
Norfolk AIrport .. .eieiieiine ienovensonnearaoanssosanss
North Platte Airport ........ C. 1. Sluder

Omaha Airport .............. 1'1) Dudley, Mer.

Schafer Field .........0.en. L edeeesesereasiasrenaennns

American Tegion Airport ....Willard W. Smith

Keddie Tield ............... Wm, Il. Wunderlich

T.as Vegas Airport ........... Tayvlor & Bible
Blanchfield Airport ......... Robert E. Overman
Mubbard Field .ooviviiiinii i iteiiiienicarnrannens
Claremont  Airport .......... Claremout Aero. Service
Concord Alrport ............ C. J. Marston

Keene Airport .............. Edw. C. Sweeney
Manchester AIrport . .oi. . it i itesecsotconannnnsasn
Albert N. Parlin Field ...... Edwin  Acker

Portsmouth  Airport .......... John H. Wever

Twin Mountain Airport ...... Wiley Apte

Atlantic City Airport ........ I, B. Baldwin, Supt.
Curtiss-Wright Airport . ..... Frank LeMan

Central Airport ............. T. W, Markeim

Cape May Airport ........e...i.veunes e ieeneaeeanes
Teterboro Airport ............ I.. T, Mitten

Newark Metropolitan  Airport. R. Aldworth

[Tadley Airport ............. Thos. W. Robertson
Murchio Field ... . i icisieiiveneeennnns
Red Bank Airport ........... J. F. Casey, Pres. .
Mercer Airport ..... e William S. Borden, Dir.
Albuquerque Airport ........ D. E. Dalby

T. & W. A, Airport ......... Fred B. McLeod
Farmington  AIfPort .............ceeeeeun..n e
l.as Vegas Airport .......... H. B Taylor

Roswell  Airport
Santa Fe Airport
Whitehill  Airport
Socorro  Airport

T. C. Barrett
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Location Name of Port Manager
New YoRrK

Albany ... cveieeen Albany Airport ............. J. T*. Titzgerald, Jr.
Armonk . . Westchester  Airport Edwin Jones
Binghamton Binghamton Airport . A, Rowe
Binghamton Bennett TField ............ ..C. W. Woodworth
Buffalo ............ Pecker Airport ...e.o...o... . 1. Becker
Buffalo ....e....... Buffalo Airport .............. . E. Duffy
Cortland ........... Cortland County Airport ..... 2. A, Link, Jr.
Dansville Dansville Airport ........... I.. E. Pickard
Endicott ........... Endicott Airport ............Alfred MacLatchie
TFarmingdale ....... American  AIPOrt .o it e Ceeeneaans
Flushing ........... Flushing-New York Airport ..W, W. lewis
Glens Falls ......... (m) TFloyd Bennett TField ...... it ettt ee.inncienacase
Gloversville ........ Gloversville  Airport Guy W. Wilmot
Hammondsport ..... Mercury Tield ...... TI. C. Mummert
Hemlock .....cvn... Hemlock Airport . .Dr. Harold Nott
Islip veenvncceeen... Islip Airport ..... oo AL T Theis
Ithaca ............. (m) Ithaca Airport .....e..cv.ess IT. M. Peters
Jamestown ......... Jamestown  Airport ... ..., .. i ieeescece et reaieaas
LeRoy ..vvevnnnan... Donald Woodward Airport ('mt I\usscll Holdcrnnn
Massapequa  ........ (m) T[itzmaurice TField ........... Daniel Hogan
Mineola ........... Roasevelt Field ............. George W, Orr
Montgomery ....... Tri-States Alrways AIrport .. ....ccevecscccnsnosroenss

New York City .... (m) FIloyd Bennett Field, B'klyn ..J. N. Kelly
New York City

(Greenridge) ..... Donovan Iughes Airport ....George Scharf
New York City
(Jackson Heights) .. Glenn Curtiss Airport ....... Pcyton Gibson
Niagara TFalls ...... (m) Niagara Falls Airport ....... N. DPattison
Norwich Norwich Airport ....... THroId J. Bowen
Oneonta Keys Tield .......... ..Charles A, Georgia
Pittsford Brizee Aviation Tield ..... .. R. G. Mottman
Poughkeepsic ....... Poughkeepsic  Airport ........ Tohn M. Miller
Rochester .......... (m) Rochester Airport ........... Howard M. Shafer
Saratoga Springs ... Saratoga Springs Alrport ... . ., ... ceececercirsrenaaacnns
Schenectady ........ Schenectady Airport ........ I. M. Alrutz
Syracuse ........... Empire AITDOrt weeeeunie e is ortensenseneecnneanennens
Syracuse ........... (m) Syracuse Airport ............ R, L. I\mcnd
Utica o.-vvievenen.. (m) Utieca Airport .............. Reginald J. Heath
Valley Stream ..... Curtiss-Wright Airport ...... Druce Johnson
Watertown ......... (m) Watertown Airport ...... .IF. T1. Taylor
Wellsville .......... (m) Wellsville Aviation Club I‘lchl .........................
Westport .......... (m) Westport Alrport ........... H. P. Smith
NortH CAROLINA
Asheville .......... (m) Asheville-Hendersonville Air-
POTE i i e e et it seeeinensnoos conesovssanccccnnnansonnan
Charlotte (Box 735). Clnrlottc Airport ............ T. R. Farrow
Fayetteville ........ Fayetteville AIrport . ......ut . .i.eeesenes.ooecssaonnas
Greensboro ......... (m) Lindley TField ...vvevvn..o... TTenry W, Rafus
Hickory ........c... Longview Field ............. B. F. Scagle, Jr.
High Point ........ Chas., Kenner Flying Service
ATTPOTE cive i it ie i ivene it rasenoanonanesannsnn.
Kinston ........... (m) Kinston AIFPOrt . .ocuu.iivens civnnenrenruaneasassans
Marion ............ (m) Trancis Marion TField W. T. Shiflett
New_ Bern ......... (m) New Bern AIrPOIt v.vvvinu.o . vnveeisesseeeeainsoanans
N. Wilkesboro ..... N. Wilkeshoro Airport S. Coffey
Pinehurst .......... (m) Knollwood Airport .......... Tlnyd 0. Yost
Raleigh ..... .. Curtiss-Wright Airport ...... Elmer A. DMyers
Rockingham .. Fox’s Rockingham Airport ...V. Ratliff
Rocky Mount ...... Eagle Airport ...ove.vene.nnn. J. D. Winstead, Owner
Salisbury .......... (1) SalisDUTy  AIFPOTt  vuuvveenn e coeneneesonauuereoanaoes-
Wilmington ,....... Wilmington AIrport ......ee. . oveeeeeonnnenenroaesnnns
NorTH DaAXOTA
Bismarck .......... (m) Bismarck Airport ........... M. H. Atkinson, G. M.
Devils Lake ....... (m) Devils Lake AITPOFt ... .uvven ' vrenneeansenneinssnnes
Dickinson .......... (m) TDickinson  Municipal AIrport. .  «oueeoeeeersoinrienenaes
Fargo ............. (m) MHector Field .......0voo.u.... Titus Richards
Grand Forks ...... (m) Grand Torks Airport ........ 5, T.. Lium, Act. Mgr.
Hettinger .......... (m) Iettinger Airport ........... Dr. W. D. Odou
Jamestown ...... .~ (m) Jamestown Airport .......... C. A. Henderson, Sec.
Lakota ............. Lakota  Airport ..... ...A. E. Thompson
Minot  s.eeveiiaen.. (m) Port O Minot ...... ,..C 0. Shupe

Pembina ........... (m) Tt. Pembina Alrport ........Mun. Airport Comm,
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Location
Towner ........
Valley City
Williston

Omio
Akron
Alliance
Ashland
Ashtabula
Bucyrus
Canton
Cincinnati
Cincinnati
Cleveland
Cleveland

Columbus

Coshocton
Dayton
Dayton
Edison
Findlay,
Gallipolis

Hamilton
Lancaster
Madison
Marietta
Marion ...
Middletown
Montpeélier
Sandusky
Springfield ... ......
Toledo (Box 167)
Willoughby
Willoughby
Youngstown
Youngstown . (m)
Yorkville (Belm(mt Co.)

OKLAHOMA
da o, .iiiiieiiann.
Bartlesville
Blackwell
Bristow ..
Chickasha
Claremore
Duncan

Durant

Elk City
El Reno
Enid ... .ol
Mangum
McAlester
AMiami ...,
Muskogee
Qklahoma City
Oklahoma City
Pauls Valley

Ponca City
ﬁtillwater

Way noka
Woodward

OREGON
Albany ....... ...,
Ashland
Baker ... ..oi0ilen
Beaverton
Bend ..............
Corvallis ,......
The Dalles ..
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Name of Port Manager
Jake’s Airport .......c..o0nen J. J. Bertram
Valley City Airport ......... C. E. Clarke
Williston Alrport ............ E. ). Canfield
Akron Airport ...eeeieii.... B. E. Fulton
Alliance AIrport . . . i it ittt et e
Ashland Alrport ... ittt ttrettcernnnriansanns
Ashtabula Ailrport ... o . .t it ittt
Port Bueyrus ...iieiiiaiann. M. H. Foltz
McKinley Afrport  .oiiiiii i i it it ieraean
Lunken Airport ............. Albert B, Wunder. Supt
Watson AIFPOrt  cuveeniie. it vioossanosennrnrncnsasnns
Cleveland  Airport . .......... Tohn Bcrry
GrIe_ixé Lakes Aircraft Corp.
Port Columbus ............. .\I:é] Wm, F. Centner,
Coshocton  Airport .......0cuue Russell C. Jacobs
Dayton Municipal Airport ....E. A. Johnson
East Dayton AIrport .. .....ciciieieiinsoencnraricnnanen
Treland AIrport ..o iiin it teeiicterennnnanananns,
Rummell Airport ........... Harry B. Rummell
Twin City Airport ...........8 t'{rl!le) B. Huntington,

T.

Hamilton Airport ........... _Toscph Hogan
Lancaster Afrport ....... it civevensenntienrarannaann
Madison-on-the-Lake Airport .....cececeveercnncionannn.
Ohio  Valley Airport ........ Chris Matthews
Marion AIrport ... .ci.iieirt i ittt it aaaana
Middletown Airport ... .Geo. J. Wedekind
Montpelier AIrport .....eieiniiieriatioiinnearnnnaen.
Parker Field ...v. vttt v iiiiiiiiiiiiiieiiecnenn
Springfield Mun. Airport JWo B, Little
Transcontinental Airport .... (. J. Fenton
l.ake County Airport ........ fTarrv R. Playford
Fuclid Ave. Airport ......... W, \'. Francis
Bernard Airport ..c.vovt.iiitciottttiranen it irannan.
Youngstown Airport ......... ('. b IIanson
Scott Tield ............. e i eisemearonte et aenn
Ada AIrport .eeeiiniieoiao Lt. Paul Hinds
Phillips Aviation Field ...... Wm. Parker
Plackwell Airport C. A. Bradfield
Bristow Airport ...... ..G. C. Kittelsen
Chickasha Airport ... Paul Rider
Will Rogers AIrport . ....veenovsenrensensenrecncsnaan.
Halliburton Tield ........... . H Bender, C. M.
Eaker Alrport ..ottt it inssasntresecasanaannns
Flk City Airport ............ Walter D, \Iauk
Reno Alrport ....v.oven..... M. M. Woods, C. A, C.
Woodring Field ............. Capt. Hugh Askew
Ponder Tield ................ Ray Shiffett
Claud Eures AIrport ... ......i.eeveicnsonnecnronnsans.
Miami Airport .............. TI. G. Freehauf
Tiatbox Tield .. ............. L. L. Rupert
Curtiss-Wright Alrport ... . ... i oiiiiiinn it iiannann.
Oklahoma City Airport ...... William E, Fletcher
Pauls Valley Airport Farl Witten
Ponea City Airport .. T. D. Harris
Stillwater  Airport I.. M. McGoodwin
AMcIntyre Airport . DA Melntyre
Tulsa Airport ......ceiivenen C. W. Short, Jr.
Waynoka Afrport ... .ve ittt i ieiierar i
Woondward AIrport cu. . iuiviniieretrneenrerenenssasass
Alhany  Ailrport ....c...0uu.. . E. Bloom
Ashland Alrport ... vl essraeeiaisarareaes
American Legion AIPOrt .. L iiiiiieieniiieienana..
Watts  Adrport . ....vveven. .. R. -J. Danis
Bend AIrport .eeiveeneiiens C. . Reiter
Lyndon Airport ...e.eces.. .P. W. Lyndon
The Dalles ...cienviven.. r. A. B, Stone
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Location
Eastside
Fugene (Box 328)
Grants  Pass
Takeview . (m)
Medford (Dox 1016) On)
North Bend
Pendleton
Portland
Roseburg
Salem

PENNSYLVANIA

Allentown ........ ..
Altoona-Tyrone
Berwick
‘ethlehem
Bradford ...........
Coatesville ........ .
Dubois . ...........
Easton ...........
Ebensburg
Erie
TFFairview
Gettysburg
Harrisburg
Harrishurg
Indiana ............
Johnsonburg
Jones Mills
JTohnstown
Kylertown
Lancaster
Latrobe .....
Lcechburg
Lehighton
Meadville
New Castle ,.....
Nicholson
Norristown
Philadelphia
Pittsburgh
burg)
Pittsburgh

Pittsburgh
Scranton
Somersct
Sunbury
Towanda ...........
Waynesboro
Wilkes-Barre

Williamsport  .......
Williow Grove (Phila.)
York .o.ien.n.

Ryrone IsLanD
Newport ...........
Pawtucket
Providence .........
Woonsocket ........

SoutH CAROLINA

Anderson  ..........
Camden ............
Charleston
Columbia
Florence
Greenville ....
Myrtle Beach
Rock Hill
Spartanburg

ATRCRAFT YIEAR BOOK

Name of Port Manager
Coos Bay Airport . ..ot i iiitiniiina it i
Fugene Airport . ........ ... 1, 11. Hohi
JTosephine County Airport . Incephine County A, C.
l.akeview Airport ......... Harry Ballard
Medford Airport .......... ". A. Culbertson, Jr.
North Rend Airport ......... Frank 1. Black
Pendleton  Airport ........... City of Pendleton
Portland Airport . ........... James F. Polhemus
Roseburg Airport ............. \. I. Geddes
Salem Airport .. .............. [.ee Eyerly
Springfield  Airport ........ e e e e
Allentown Airport
Stultz Field ........
Berwick  Airport
Bethlehem Airport . ..... ve...Stanley W. Keck
Harri Emery Airport ........ John J.  Moore
Coatesville Airport .......... Philip Harman, Jr.
Duhois  Airport ............. . 0. Howard
Faston Airport ........ P Chas. A. Benckert
Keystone ATrport .. .ueeeee .o iesoreeenoneaeaeoennns.
Port FErie Airport ..........c..... et e
Erie County Airport R McCray
Gettyshurg ~ Airport S, Kleinfelter
Harrishurg  Airport i e
Susquehanna  Airport P. Walmer
TMamilton Tield .. ... it ittt iae i iinananes
Johnsonburg Legion Airport ......eocoeieeioiininnnnnn.

Pike Run Atirport
Johnstown Airport
Ames  Airport

Lancaster Airport
I. D, Hill Airport
T.eechhurg  Airport
Lehighton  Airport
Port Mecadville Airport
Bradford Airport

Mount View Airport
Patco Tield
Philadelphia

Curtiss-Bettis  Airport
Pittsburgh-Allegheny County

Adrport oL o I1. R. Razley
Pittsburgh-Butler Airport ....J. T. Rinker

SCranton  AIrport . ... ... ... .eeereaaireee e
Rhoads  Tield  ..vuivenevn. i vireersnenmniininnonenns
,C'ny of Sunbury Airport
Fowanda I.cgion Alrport
V\’.j_vneshom Airport
Wilkes-Barre Wyoming Val-

ley Airport ............... Geo. S. Tckman
Williamsport  Airport ........ T. H. Kinkade
Pitcairn  Field ..... . .Geo. E. Chambliss
York Airport ........ .. ... Lester J. Sipe
Newport Airport ..., . ... Guerdon  Brocksoe
\Vlmt_ Clieer Airport ......... Joshua Crane, Jr.
Providence  Airport e W, M. Fletcher

Woonsocket  Airport

Anderson Airport
Woodward Aviation Field

Charleston Air

st port ............
Columbia  Airport ...... ... ... . ."
Florence Airport ....... ...°

Greenville Airport ... ... . 7"
Myrtle Beach Airport ... ...l
Roddey Airport ., . ... 700"
Spartanburg = Airport e
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Location

Sournt Daxkorta
Aberdeen .. ........ (m)
Belle Tourche ......
Lemmon ...........
Mobridge
Pierre .......
Rapid City

Sioux Talls ........

Volga ...oivenenann.

Wagmner ............ (m)

Watertown  .........
TENNESSEE

Chattanooga  ....... .

Chattanooga  ....... (m)

Rnoxville ..., .....(m)

Memphis ... ........ (m)

Nashville .......... (m)

TUnion City ........ (m)
TEXAS

Abilene

Albany

Amarillo

Austin

Austin

Beaumont .......... [¢))]

Big Spring ........ (m)

Bonham ........ ... (m)

Breckenridge .. ..... (m)

Brownsville ........ (m)

Corpus Christi ... .. (m)

Corsicana  .......... (m)

m
Gr'md Pruxrxc ...... )
Harlingen ..., ..... (m)
Houston ....... .... (m)
Houston .........,. (m)
IKe:ll;&ille ..........
.1 )
McCamey .......... 8;:;
Narfa (m)
Marlin ..., ... (m)
Marshall o ()
Pecos ... ........ (m)

Port Arthur (Rox 712)
Ranger (Pox 902) .. (m)

San Angelo .. .....

San Antonio ....... EZ:;

Sherman ........... (m)

Sweetwater ..., .. (m)

Yler ..ol L.

Waco ..., 8;:;

Wichita Talls ...... (m)
Urau

Ogden ............. (n)

Salt Lake Citv ..... (m)
\"ERM(])NT

Burlington

Manchester )

Montpelier

Rutland

Springfield .. .. ; (m)
‘White River Tunchon

VIRGINTA
Alexandria .....,... =

Name of Port Manager
Aberdeen Airport ........... R. G. BRarstow
Belle Fourche Airport . ...... George E. Hight
lemmon Airport ............C. of C.
Mobridge Flying Service Field.I1. I.. Hagen
Walter J. Smith Airport ..... ;. M. Roberts
Rapid Air Lines Corporation

A T+ o« U
Renner Field ................ E. H. McCord
Midway Airport  ............ Cesacersanrecntsrranasann
Wagner Airport ............. C. W. Knight
Watertown Airport .......... . C. Tlubbard
Drainerd AIrport . ..veeveiivcoveonransacone P
Chattanooga Airport . Deland Dyl\e
McGhee-Tyson Airport 7. 1. Self
Memphis  Airport ........... B. B. Holmes
McConnell Tield ............ W. L. Hethcote
Union City Airport ......... T. R. Meck
Abilene Air Terminal ........ tetanaceaaerae ey
Plane Haven Airport ........ I. P. Alexander
English TField .......... , I:\rold W, Enclish
Robert Muecller Airport . .o
University AIrport ... ... .. cvervarsverosrsecsrossons
Reaumont Alrport ....c...... Trank L. Bertschler
Big Spring Airport . ......... Wm. L. Hagman, Jr.
Jones Field .....cvcveeiiin L. K. Crawford
Breckenridge Airport ........ C. H. Clark
Brownsville Pan-American

AIrport ... .ve.ievnninranans T. E. Gilmore
Corpus Christi Anport ...... W, C. Maus
Corsicana  Airport ..........cc00en besaaarseaeasas [N
Tove Tield .......ccoviveens W, E. Fly

..John Y. Long, Mayor
Jo G. Welker

A, E. Johnson
William G. Tuller

Detl Rio Airport
Air Mail Tield
El Paso Airport
Meacham TField

Curtiss-Wright AIrPort  ..uiiiceenieeiiereaiosnnunnns
Harlingen AIrport ..eeveeeieusvsseeesiacensosaancaanss
Houston Airport ..... seees .C. P. Neuhaus

Houston Main Street AIrport. . veceusraciearavesacaaosns
Louis Schreiner Airport ..... C. L. Mason C. A, Comm.
Lubbock Airport ...c..ceevan Wm, C. Breedlove
McCamey TField ......coelin W, E. Pittman

AMarfa AIrPOrt .eiieiiiitiii st tetttiatiesaaa e
Chamber of Commerce Airport . .cvvevrveniescasraecasrues
Marshall AIrport ... .ceereiiisesseacseacasssaanaaacans
Pecos  Airport ..... _Ralﬂh Sp'n-ke

Texaco Airport . ........ ..., P, Dodge

Ranger Airport ............. C J. Moore, Mgr.

San Angelo Airport ..........¢ Autrey Monsey

Winburn Field ......ci0vinne J. Wayne Parks

Sherman AIrport ... iieeeensraonaresasosanassnssancs
Sweetwater Municipal Airport .« evevveeeeeiarariaeneannas
TVIET  ATFPOTE v eeia. i tciriaasoasoasaserunsonaanaesrss
Rich Tield ...oviinivaiin.en T C. Lstes

Kell Tield ..ocvviieiiieann, T. Armstrong

Ogden  Alrport  o...o0 e Harold R. T_ripp

Salt Take Airport ........... Gilbert R. Rich
TPurlington Airport .......... James Beckwith

Fquinox Airport ............ . W. Orvis
Rarre-Montpelier Airport ....Chas. McKenna

Rutland City AIrport ....vviisenssusssensansssssiaosses
Hartness Airport ...... R, \{ \Vllcomb

Twin State Airport ........ .A. W. Stone, Pres.

Alexandria  Airport ..........E. W. Robertson
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SEAPLANE ANCHORAGES IN THE. UNITED STATES

List Supplied by Hydrographic Office, Washington, D. C.

CLASS I. ANCHORAGES WITH RAMPS, ETC.
Atlantic Coast
Maine New Jersey
Bar Harbor (Hadley Point) Atlantic City
Rockland *Cape May (Coast Guard air station)
Massachusetts Jersey City

*Gloucester (Coast Guard Air Station)

*Boston (municipal airport)

*Squantum (Naval Reserve air station)

*South Dartmouth (Round Hill Airport)

Rhode 1sland
*Newport (Gould Island naval torpedo sta-

tion)
Connecticut
*Bridgeport
Groton
*New Haven
New York

Brooklyn (Floyd Bennett Field)
College Point, Long Island
Croton-on-Hudson

Lake George

*“Port Washington, L, 1.

*North Beach, L. I.

Amityville, L., I,

*New Dorp, 3. I,

Pennsylvania
*Philadelphia (naval aircraft factory)
Essington ’

Virginia

*Hampton (Langley Field)
*Hampton Roads (unaval air station)
Hopewell
Duantico (Marine barracks)

Jahlgren (naval proving ground)
Maryland
Baltimore (2) (Middle River: Martin

Airport) (Municipal Airport)

District of Columbia
Washington (naval air station, Anacostia)

North Carolina

Beaufort

Florida
West Palm Beach
*Aliami (3)

*Key West (naval station)
Gulf Coast
Florida Louisiana
*5t. Petersburg New Orleans
Pensacola (naval air station)
Tampa
Pacific Coast
Washington

) California
San Diego (naval air station)
Catalina Island
Oakland (Oakland Municipal Airport)

Seattle (5) (Sand Point Naval Reserve
Air Station); (Renton Airport); (EI-
liott Bay); (Lake Union (2))

Port Townsend (floating hangar)

Oregon

Portland
Great Lakes

1llinois Minnesota
Chicago Duluth .
Great Lakes (naval training station) Ohio

. Cleveland

. Michigan Wisconsin
Qetrmt (2) Delafield
Grosse Ile (Naval Reserve aviation base) Milwaukee
Mount Clemens (Selfridge Field) Racine
Alaska

Anchorage (floating ramp)

Cordova

Juneau (floating hangar) .
Ketchikan (2) (ramp and floating hangar)

Petersburg
Wrangell
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SEAPLANE ANCHORAGES OUTSIDE THE UNITED STATES
CLASS 1. ANCHORAGES WITH RAMPS, ETC.

Canada
British Columbia New Brunswick
Naniamo Fredericton
Swansor Bay St. John Ontatio
Vancouver (2) . B X
Victoria Sault Ste. Marie

Central America

Canal Zone British Honduras
Coco Solo (United States Naval Air Sta lelize
tion) .
France Field (United States Army Air
Corps)
South America
Argentina Columbia
Puerto Delgrano Jarranquilla
Brazil Buenaventura X
Fortaleza (Cera) . Dutch Guiana
Ilheios I"aramaribo
Para Ecuador
Porto Alegre Guayaquil
Rio de Janeiro . i Sauta Elena
British Guiana Peru
Georgetown . Ancon
Chile Venezuela
Quintero Maracaibo
West Indies
Bahama Islands Jamaica
New Providence Island (Nassau) Kingston

Puerto Rico
Cuba San Juan Usla Grande Airport)
Guantanamo  (Hicacal Beach) .
St. Lucia
Curacao Port Cuastries
Willemstad Trinidad
Haiti
Port au Prince (2) (United States Ma-
rine Corp~) (Hoating ramp)

Port of Spain

STATE AIRPORT ADVISORS

Appointed by the Aeronautics Branch, U. S. Department of Commerce, to cooperate in
the municipal airports development program of the Civil Works Administration.

Alabama ....... Col. Sumpter Smith ....830 Brown Marx Bldg., Rirmingham
Arizona ....... .Lynn Lockhart ........P. O. Box 1328, Phoenix

Arkansas ...... «Chas. M. Taylor ...... 406 Louisiana St., Little Rock
California ......B. M. Doolin ......... c¢/o CWA, 49 TFourth St,, San Francisco
Colorade ....... Danny Kearns ........ 1375 Lincoln St., Denver

Connecticut ....Charles W, Morris ....State Capitol, Hartford

Delaware ...... Leon Thompson ....... c/o CWA, Delaware Trust Bldg.,, Wilmington
IPlorida ....... .A. B, McMullin ...... State Capitol, Tallaliassee

Georgia ........ William F. Cummings..61 Mitchell St., Atlanta

Tdaho ........... Arthur Blomgren ..... State Capitol, Boise

Tlinois  voov.... L. P. Bonfoey ........State Capitol, Springfield

Indiana ........ Charles V, Cox ........217 N. Senate Ave., Indianapolis

LOWR eevvoennan Ralplh W. Cram ...... .c/o “Davenport Democrat,” Davenport
Katisas ceeee.o.. Carl Schaeffer ..... v...c/o CWA, Topeka

Kentucky ...... Tohn C. Bennett ......lLouisville Flying Service, Louisville
Touisiana  «..... W. S. Young ..........Sinclair Bldg., Shreveport

Maine ... Harry M. Jones ....State House, Portland

Maryland Lol W. D. Tipton ....... .. 306 Stewart Bldg., Baltimore
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AIRCRAFT AND ENGINE MANUFACTURERS

AIRPLANE
MANUFACTURERS

AMPHIBIONS, INC.
Garden City, L. 1., N. Y.
Builders of the
Privateer
3-Place cabin Amphibion
215 H.P. Radial Engine
Bertram  Work, President
O. P. Graff. Sales Manager

BELLANCA AIRCRAFT COR-

PORATION
Manufacturers of
Commercial -- Military -- Special
Airplanes
Contractors to United States and

Foreign Governments.
Factory and Flying Field
New Castle, Delaware

G. M. Bellanca, President

Office,

BOEING AIRPLANE
COMPANY
Seattle, Washington
(Subsidiary of United Aircraft)
AMilitary and Commercial Aircraft
C. I.. Egtvedt, President: J. I.
Murray, G. W. Carr, Erik H. Nel-
son, and C. N. llonteith, \ice-
Presidents; . R, Drew, Secretary;

H. E. Bowman, Treasurer.
CONSOLIDATED AIRCRAFT
CORPORATION
Buffalo, New York

Designers and Manufacturers of

}ﬂccts, military airplanes and fly-

ing boats. Contractors to U. S.
Government.

R. H. Fleet, Pres.; L. ID. Bell,
Gen. Mgr.; R, P. Whitman, Asst.
Gen. Mgr.

Cable Address—**Consolairco”

CURTISS AEROPLANE &
MOTOR CO., INC., Buffalo, N. Y.
A Division of Curtiss-\Wright
Corporation—DMilitary Aircraft
T. A, B. Smith, Pres.; T. P. Wright,
Vice-Pres.; B, S, Wright, Vice-
Pres.; B. G. Leighton, Vice-Pres.;
(ico. S. Lapp, Treas.: R. R. Reger,
Sec.

Cable

Address: *Aeroexco”

CURTISS-WRIGHT AIRPLANE
COMPANY
A Division of Curtiss-\Vright Cor-
poration. Factory: St. Louis, Mis-
souri. Builders of sport planes,
transports and military planes.
Ralph S. Damon., Pres.; G. J.
Brandeweide, Vice-Pres.; Wim. B.
Robertson, Vice-Pres.: George )\
Ebert, Treas.; R. R. Reger, Sec.
Cable Address: “Acroexco”

FAIRCHILD AVIATION COR-
PORATION
S. M. Fairchild, President
Subsidiaries:  Fairchild  Aerial
Camera  Corporation, TFairchild
Aerial Surveys, Inc.,, 62-10 Wood-
zide  Ave., Woodside, . 1;
Kreider-Reisner Aircraft Co., Inc.,

Hagerstown, Md.; Wairchild Air-
craft, Ltd., I.onguecuil, P. Q.
Canada.

GENERAL AVIATION MFG.
CORPORATION
Baltimore, Nd.
Manufacturers and Designers of
Aircraft
E. R. Breech, Pres.: T. N. Joyce,

V. P. and Gen. Mgr.; F. S. Hub-
bard, Asst. Gen. Mgr; L. R.
Reardslee, Sec.; J C. Felli, Treas.;
G. M. Darsch, Asst. Sec.; V. E.
Bertrandias, Sales Mgr.; W. H.
AMiller, Chief Engineer; M. L.

Winter, Factory Mgr.
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AIRCRATT AND ENGINE MANUFACTURERS

GREAT LAKES AIRCRAFT
CORPORATION
Cleveland, Ohio

Contractors to the U. S. Navy
Manufacturers of

Commercial Planes of Merit and
Performance
Chas. IF. Barndt, Pres.; P. D.

Rogers, Vice Pres. and Ch. Engr.;
B. D. Morse, Sec’y-Treas.; H. A.
Anderson, Sales.

SIKORSKY AVIATION COR-
PORATION, Bridgeport, Conn.
Subsidiary of United Aircraft &
Transport Corp. Designers and
manufacturers of single and multi-
motored transport amphibions and

flying boats {or private, com-
mercial and government service.
F. W. Neilson, Pres. and Gen.

Mgr.; 1. 1. Sikorsky, Vice-Pres.
in  charge Engineering; E. .
Glaettli, Sec'y.

CHANCE VOUGHT CORPORA-
TION, East Hartford, Conn,
Subsidiary of United Aircraft &
Transport Corp.
Designers and Manufacturers of
Military and Commercial Aircratt
and Seaplanes. Contractors to
Governments of TUnited States

and Foreign Countries.
E. E. Wilson, President

THE WACO AIRCRAFT
COMPANY
Manufacturers of WACO private
light commercial and military land-
planes and seaplanes. Aircraft
designers and constructors.

Clayton J. Brukner, President

I.ee N. DBrutus, Vice President
and Treasurer

I.. E. St. John, Secretary

Hugh R. Perry, Sales Manager

ENGINE
MANUFACTURERS

ALLISON ENGINEERING
COMPANY
Subsidiary of
General Motors Corporation
Indianapolis, Ind.
Aircraft Power Plant ngineering
and Construction
Allison Stecel Back Bearings

PRATT & WHITNEY AIR-
CRAFT COMPANY
(Subsidiary United Aircraft &
Transport Corp.)

East Hartford, Conn.
Manufacturers of
“Wasp Junior,” “Wasp,” “Hornet,”
“Twin Wasp Junior” and “Twin

Wasp” Aeronautical Engines,
President: Donald L. Brown
Vice President and Treasurer:

Charles W. Deeds
Secretary: H. Mansfield Iorner
Chief Engineer: Andrew V. D.

Willgoos
WRIGHT AERONAUTICAL
CORPORATION

(A Division of Curtiss-Wright Corp.)
Ifactory: Paterson, New Jersey
Manufacturers of
Wright  “Whirlwinds,”
“Cyclones” and Curtiss
queror” and “Challenger”
gines. Guy W. Vaughan, Pres.;
Arthur Nutt, Vice-Pres.; M. B.
Gordon, Vice-Pres.; B. G. Leigh-
ton, Vice-Pres.; J. J. Donahue,
Treas.; R. R, Reger, Sec.
Cable Address: “Aeroexco”

Wright
“Con-
En-
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- DIVISION II -

MANUFACTURERS OF: ACCESSORIES, MATERIALS
AND SUPPLIES

AIRPLANE ACCESSORIES,
MarTERIALS, PARTS AND

SuPPLIES

ALUMINUM COMPANY OF
AMERICA
Gulf Building, Pittsburgh, Penna.

Alcoa Aluminum and its alloys in
every commercial form—flat and
corrugated  sheet, castings, forg-
ings. tubing including streamline.
bolts, screws, rivets, wire, rod.
bar, fuel tanks. Lynite Pistons and
Connecting Rods, Alcoa Albron
Powder and Paste for aluminum
paint. All forms of aluminum re-
quired for aircraft construction.

AMERICAN GAS ACCUMU-
LATOR COMPANY
Elizabeth, N. J.

Elastic Stop Nuts and Fittings for
Alircraft
Sperry-Aga-Bbt Airport and Air-
way Lighting Equipment

BENDIX PRODUCTS COR-
PORATION
South Bend, Indiana
Division of
Pendix Aviation Corporation
Vincent Bendix, President
Airplane Carburetor Division
Jendix Stromberg Carburctor Co.
J. M. Miller
Bendix Airplane Wheel & Brake
Division
Sheock Struts, Wheels and Brakes
Tail Wheel Knuckles, Pilot Seats
Johin R. Cautley

GENERAL B ELECTRIC
Schenectady, N. Y.
Complete airport- and airway-
lighting equipment including
beacons.
Superchargers for Aircraft
Engines.

Sales and Engineering Offices in
Principal Cities.
MACWHYTE COMPANY
Kenosha, Wisconsin
Aircraft Tie Rods

Streamline — Square — Round
With Terminal Assemblies
Geo. S. Whyte, President

Jessel S. Whyte, V. P. and G. M.

R. G. Diehl, Sales Engineer

JOHN A. ROEBLING’S SONS

COMPANY, Trenton, New Jersey

Aircraft Wire, Strand, Cord,

Thimbles, Ferrules, Locking and

Serving Wire, Welding Wire, Con-

trol Cables, Ignition Cables, Elec-
trical Wires and Cables.

Horace E. Thorn
deronautical Representative
Catalog A-636

STEWART HARTSHORN

COMPANY

250 Fifth Ave.,, New York City

Mfrs. of Streamline and square

section tie rods complete with end

fittings for airplane external and

internal bracing. 18-8 Stainless
Tie Rods.

J. M. layng, Secy. and Treas.

SUMMERILYIL TUBING
COMPANY
Bridgeport, Montg. Co., Pa.
Mirs. and warehousers of Seamless
Steel Tubing for Aircraft In-
dustry made to Govt. Specifica-
tion. Round, Streamline and
Special shapes, including Corro-
sion-Resisting steels. S. L, Gabel,
Vice-President, N. H. Wolf, Gen-
eral Manager.
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ACCIESSORIES, MATERIALS AND SUPPLIES

ELECTRICAL
EoquirMENT

THE LEECE-NEVILLE
COMPANY
5363 Hamilton Ave., Cleveland, O.
ILlectrical Starting and lLighting
Systems
Voltage Regulators for Airplanes
B. M. I.cece, President
P. H. Neville, Vice-President
Geo. S. Cole, Sccy. and General
Manager

ENGINE ParTs,
COMPONENTS AND
ACCESSORIES

THE B. G. CORPORATION
136 West 52nd St., New York City

Mica Avia-
tion  Shiclded
and Un-

shiclded Spark
Plugs

Richard Goldsmith, President
George M. Paulson, Chief Engineer

BREEZE C(I)I\IIQPORATIONS,
24-46 South 6th St., Newark, N. ]J.
Breeze Radio Ignition Shiclding,
Acroflex Fuel and Oil Lines, Tie
Rods, Ignition Synchronizers,
Tachometer Drives, Iflexible Ifuel
Pump Drives, Shiclding Conduit
and Fittings for Light and Power
Lines, Ilexible Metallic Tubing.

ECLIPSE AVIATION COR-
PORATION
East Orange, New Jersey
Starters, Generators, Radio Power
Equipment, Automatic Propeller
Hubs, Miscellaneous Aircraft Ac-
cessories.
Charles Marcus, President
Raymond P. Lansing, Vice-Pres.
Edward E. Lewis, Sec.-Treas.

NORMA-HOFFMAN BEAR-
INGS CORPORATION
Stamford, Conn.

New York  Cleveland  Detroit
Chicago Pittsburgh  Cincinnati
Precision Ball,

Roller, and Thrust Bearings
\W. M. Nones, P'res. and Treas.:
O. P, Wilson, Vice Pres.; G, R.

Bott, Eng, NMgr.o I J. Ritter,
Ass’t Secy.

SKF INDUSTRIES, Inc.
Front St. and Erie Ave.,
Philadelphia, Pa., and
Hartford, Conn.

Mirs, of Skayef Self-Aligning DPall
and Roller Bearings; Hess-Bright
Deep-Groove Ball Bearings; Thrust
Jall DBearings, cte. W. 1., Batt,
I'resident; R. F. Runge, Vice-
President

UNITED AIRCRAFT
PRODUCTS, INC.
Dayton, Ohio
Mirs, of AN Standard Aircraft
Parts and Accessories,
Specialists in Afreraft Fuel System
and Power Plant Kquipment
Fl. M. Hiester, Gen. Mgr.
R. G. Dykeman, Chief lIingr.
Jos. G. Lchman, Treasurer

WYMAN-GORDON COMPANY
Guaranteed Forgings
\Worcester, Mass., ITarvey, TIL
Aviation Division; Worcester

Manufacturers of
Crankshafts, Connecting
Propeller  Hubs,  Cams, Gears,
Pistons, and other vital forgings

for Aircraft Engines

Rods,

Frares anD SioNALs

INTERNATIONAL FLARE-
SIGNAL CO.
Tippecanoe City, Ohio
Airplane Flares and Signals
The only complete line of Ap-
proved Ilares meeting all classi-
fication requirements of the U. S.
Department of Commerce. Con-
tractors to the United States and
Foreign Governments. Send  for

free descriptive Catalog.
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EXPORTERS, PUBLISHERS AND MISCELLANEOUS

AIRPORTS

TACOMA FIELD
Tacoma, Washington
Pierce County Municipal Airport
Dept. of Commerce A 1 A Rating
Radio Transmitter, 278 kilocycles
Complete Weather Service
Fireproof Hangar

ExroRTERS

a——

BARR SHIPPING CORPORA-
TION

25 Beaver St., New York City
Specializing in

Approved Repair Station loxing, Shipping, Insuring Ex-
Radio Range Beacon. 1 mile south port Planes, MNotors, etc.
United Air Lines Pioncers in Export Service to Air-
craft Manufacturers
CURTISS-WRIGHT EXPORT
COMMUNICATIONS CORPORATION

AMERICAN TELEPHONE AND
TELEGRAPH COMPANY
anc¢ Associated Companies

Bell System Communication Serv-

ices. Any Bell System Business.

Office or General Commercial

Manager
Long Lines Department
32 Sixth Avenuc New York City

30 Rockefeller Plaza, N, Y. C.
A Division of Curtiss-Wright Cor-
poration. Sales and distributors
of planes, motors and all types of
aeronautical equipment in foreign

countries,
J. S. Allard, Pres.; Wm. F. Gould-
ing, Vice-Pres.; B. G. Leighton,
Vice-Pres.; W. D. Pawley, Vice-
Pres.; E. S. Cramer, Treas.; R. R.
Reger, Sec.
Cable Address: “Aeroexco”

CREDIT SERVICE

NATIONAL CREDIT OFFICE,
INC.

Two Park Ave., New York City
Operating as the Credit Depart-
ment for the Aeronautical
Chamber of Commerce
Registered Reporting Service on
Mirs. of Airplanes, Engines,
Parts, Fields, etc.

UNITED AIRCRAFT EX-
PORTS, INC.

A Division of United Aircraft &
Transport Corporation
230 Park Ave.,, New York, N. Y.
Cable Address: “Unitedair”

Export Representatives for:
Boeing, Chance Vought, Sikorsky
and Stearman Airplanes
Pratt & Whitney Engines and
Hamilton Standard Metal Pro-
pellers
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PHoTroGraPHIC
SuprpLIES

EASTMAN KODAK COMPANY
Rochester, N. Y.

Acrial Photographic
Materials and
Supplies

PUBLISHERS

MNERO IDIGEST

(Including “clotation Iingineering')
515 Madison Ave., New York, N. Y.

[argest  acronautical publication
i America
T.cads 1n  technical, feature and
news material.
$3 a year. 2 years, $5

E. P. Warner
Editor

AleTION Estab. 1916

The authority on Aircraft, Air
Transport, and Military Aviation.
Member Audit Bureau of Circula-
tion.
McGraw-Hill Publishing Co.
330 W, 42nd St. New York
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Bell Telephone Laboratories, Inc., 27

Bellanca, G. M., 447

Bellanca Aircraft Corp., 82, 244-245

3ellinger, Comdr. P. N, L., 460

Bendix Aviation Corp., 20606, 273

Bendix Products Corp., 266

Bennett, Gordon, International Bal-
loon Race, 182, 389, 417

Berry Bros., 260

B. G. Corporation, 266

Bingham, Hiram, 23, 453

Birnbaum, Ernest, 380

3/] Aircraft Corp., 82, 244

Blacker, Col. L. V. S,, 133, 387
Jocing Airplane Co., 82, 245-246

Boeing School of Acronautics, 164

Bonnett, S. R., 133, 387

Boston and Maine Central Railroad,

44

Boston-Maine Airways, Inc., 44

Bottricll. Sergeant Ralph, 99

Sowen, Temple, 79

Bowen Air Lines, Inc., 42, 8o

Bowlin, William, 390

Boyd, Capt. J. Errol, 138, 388

Jradley, S. S., 22, 447, 452

Branch, Harllee, 450

Braniff, T. E., 79

Jraniff Airways, Inc., 42, 8o

Breckinridge, Henry, 447

Bred6ouw—Hilliard Aeromotive Corp.,
27

yreech, E. R, 79, 84, 447

Jreeze Corporation, 266

3riggs, Lyman J., 460, 461

Brown, Don L., 447

Brown, Thad H., 460

jrukner, Clayton J., 83, 447, 451, 452

Bruner, Capt. Donald L., 100

Bureau of Aeronautics, U. S. Navy,
101~108 ; accidents, 107-108; appro-
priations, 108, 421-422; equipment,
101; S-year program, 3-5; miles
flown, 420; organization, 458; per-
sonnel, 433; procurement, 438-440;
procurement history, 109-126

Bureau of Customs, 9o

Bureau of Reclamation, 86

Bureau of Standards, 86-87, 461

Burzynski, Lieut. Zbignicw, 182, 389

Byrd, Rear Admiral Richard E., 1309,

I51, 390
C

Campbell, William T., 152

Carey, R. I, 154 _
Carpenter, Lt. Comdr. D. M., 107
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