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CHAPTER I 

THE OUTLOOK FOR 1932 

Military Aviation Important Factor-Continued Growth of Air Line Traffic 
Foreseen-Airship Programs Move Forward Steadily-President 

Receives Recommendations of Aviation Industry 

T HE aviation industry weathered two of the most critical years in its 
history in 1930 and 1931, and entered 1932 considerably stronger as 

a result of the achievements and readjustments of the preceding 
two year period. As will be seen later, the year 1931 measured up well to 
the forecasts made for it in the last volume of THE ArRCRAFT YEAR BooK. 
Only lack of courage and foresight on the part of those in whose hands the 
national aviation program is entrusted can keep aviation from being a leader 
among industries in the slow but steady march toward general business re­
covery in 1932. 

This, ttie fourteenth successive edition of THE AIRCRAFT YEAR BooK, is 
a record of aeronautic development throughout the world during 1931. 
It owes its comprehensive character to the close e;:ooperation of hundreds of 
persons and organi~tions .allied wit!"l the American industry, the far-Hung 
corps of American consular officials and trade commissioners in foreign 
countries, and the several departments of the federal government, all of 
whom contributed in some way to the fund of information at the editor's 
disposal in finally portraying the year's progress in word and picture. Just 
as past editions provided reviews of the preceding year's activity in every 
phase of the industry and made pos.sible a forecast for the new year, so it is 
felt that this 1932 edition presents a picture of 1931 which can be projected­
into the new year and a forecast of the trends made with a fair degree of 
accuracy. 

Fulfilling the forecast made for it at the beginning of the year, air trans­
port experienced the greatest year in its history in 1931 with substantial 
gains in the number of plane-miles and passenger-miles flown, the total pas­
sengers carried, the volume of mail transpor:ed, and the amount of air 
express flown. The major transport operators plowed their receipts back 
into new development, with the result that nearly Ss,ooo,ooo worth of new 
transport aircraft, faster and more luxurious than any previously in service, 
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was purchased during 1931, old lines were extended and new routes added 
to bring the benefits of air transport to new sections of the nation's popula­
tion. This phenomenal growth of air transport, during a period when older 
forms of transportation were showing sharp decreases in their volume of 
business, should continue in 1932 if the air transport operators are assured 
of the steady development of the federal airway program by the Depart­
ment of Commerce and a continuation of the Post Office Department's sup­
port through adequate air mail appropriations. 

Keeping pace with the example of the domestic air transport operators, 
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American endeavor in the international field of air line operation was re­
doubled during 1931 with the result that American-owned lines extended 
throughout the Western Hemisphere from Alaska to Argentina and Chile. 
As will be seen in a later chapter, the operation of this vast system of 
international lines under the American flag is playing an increasingly im­
portant part in the opening up of new markets for American products in 
nearly two score countries served. Continued support of these lines through 
foreign air mail appropriations is considered vital by business houses seek­
ing new outlets for their goods during a depressed period at home. 

Military aviation, for years an important factor in the progress of Ameri­
can aeronautics, stood out as particularly significant during 1931 and prom­
ised to be a major factor in 1932. The Army Air Corps flew 44,ooo,ooo 
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miles during 1931, while the Navy and Marine Corps logs totaled nearly 
29,00o,ooo miles. Both constituted new operating records. The Navy 
completed its Five Year Program a year ahead of schedule, while the 
Army's Five Year Program still lacked the necessary appropriations to make 
possible its completion on time. The lack of a continuing program for 
procurement upon which aircraft constructors, charged with the duties of 
maintaining production forces intact and pursuing new engineering re­
search to rneet the demands of a national emergency, might bui.lcl their 
plans left a sharp corner to be turned during 1932. 

!'RESIDENT RECEIVES CHAM13ER OFFTCTALS 

Delegation from the Aeronautical Chamber of Commerce received by President Hoover, 
photographed on the lawn of the White House. 

It was evident that if American aviation is to meet the commercial 
demands being made upon it as a means of high speed transportation and 
communication, and if it is to continue as an effective and progressive 
medium of national defense, the industry must have assurance of support 
along several lines. Military and naval aviation appropriations must be 
increased from thei.r low r933 s.cale so as to provide a balancing of Air 
Corps equipment to personnel authorized by the Five Year Program, and 
tying the Naval aircraft procurement program in with the carrier and deck 
cruiser constmction plan which grew out of the London NavaJ Limitation 
Treaty. Commercial air transport must receive continued support under 
the McNary-Watres Act, administered by the Post Office Department, and 
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under the Air Commerce Act, administered by the Department of Com­
merce, through sympathetic r_egulation and the establishment and mainte­
nan~e of ajds to air navigation. Private and industrial flying must obtain 
reeognition by the several states of their responsibilhies as well as their 
privileges in developing commercial aviation, by adopting rules and regula­
tions uniform in principle with the Department of Commerce, by imposing 
no unnecessary burden of tax-ation or fees, and by supplying such intrastate 
aids to air navigation as will complement the national airway system under 
construction by the federal government. 

Just as the motor car industry-then a new force in speeding the tempo 
of transportation-led the way to business recovery in an earlier period of 
widespread depr€ssion, so the aviation industry entered 1932 with the prod­
uct and the energy to aid modern business in stepping-up .its sales and dis­
tribution organizations and to lead the way to new bu~iness levels. How 
great a part the aviation industry might play in this leadership during 1932 
depended in a large measure on the support_afforded it by such agencies 
as the federal and state governments, which recognized the value of the 
motor ear as a stimulant to general business by investing billions of dollars 
in good roads at the opportune time. 

·With calls for economy in government expenditures on every side, the 
national and state. legislatures faced the dilemma of encouraging methods 
for speeding the tempo of mod·ern business and stimulating recovery from 
the world-wide depression on -one hand, while catch-penny economy pro­
grams-which threatened to break down. the _industrial structure built a:t 
a cost of years of effort and millions of dollars invested- wer.e beiiig pre­
sented as panaceas on the other hand. 

The federal aviation appropriations pictur.e from 1922 to r933 is pre­
sented in a carefully prepared table which will be found in Part IV, "Flying 
Facts and Figures," of this voluqte. It should be remembered in consider­
ing thjs table that a large portion of the funds appropriated by the federal 
government for aviation is necessary for personnel salaries, the con~truction 
of living quarters for personnel and other items, so that the total amount 
appropriated in no way represents the amount of money paid to the air­
craft industry for equipment or ser:vices. 

Leaders in the aircraft industry have maintained that the primary pur­
pose of aviation should be considered as commercial. The· industry, ther.e­
fore, supports. any wise effort to divert the world's attention from unproduc­
tive armaments to those means of national security which contribute most 
to economic welfare and at the same time fulfill a military service. Such 
means are to be found in aviation, and most notably in the nation-wide air 
mail and air transport system, maintained ovj!r a network of interstate air­
ways developed by the federal government. Because commercial airways, 
with . their auxiliary aids to air navig~tion, are regarded in some foreign 
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INAUCURATlNG NEW SERVICE 

Ancient stage coach in striking contrast ro Boeing (3 Prntt 3nd Whitney Hornets) 
transport duJ"iog ceremonies opening 28 hour coast-to-coast service. 

NEW LOW-WING METAL TRA1'1SPORT 

Boeing Monomail (Pratt and Whitney Hornet) monoplane in service of United Air 
Lines as a combination mail- assenger high speed plane:. 
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countries as convenient lines of military communication in time of peace, 
and of taking their place actively in the military scheme in time of war, 
the United States cannot wisely overlook the relationship between natioJ1al 
security and the work which the Post Office Department and the Depart­
ment of Commerce are doing for commercial aviation. 

Any plan for the reduction of American air defenses in agreement with 
foreign powers, if it contemplates a retarding influence on American com­
mercial aviation, must, out of jestice to the United States, recognize the 
fact that the fundamental concept of aviation held in this country is dif­
ferent from that held in some ot.'ter countries. Because of their proximity 
to each other and due to their prime considerations of national security 

... 

----

---------___ ... --
---

--­. --
-·· __ ;_ 

-- --­_ .. --

-- ----
.. ---· ------ ,.qJO 

1'12'1 
----

-------

... _ ... ___ ____ _ 

DOMESTIC AIR MAIL POUNDAGE 1926-3r 

... -· --

most foreign countries look upon aircraft chiefly as instruments of war. The 
United States, because of its geographic location and great need for speed 
in transportation, considers the airplane primarily as a commercial vehicle. 
When the American industry asks support from the Post Office, Commerce, 
War and Navy departments, it is in order that it may eventually be estab­
lished upon a permanent commercial basis; other nations subsidize com­
mercial operations to achieve an immediate and permanent military end. 

It was with a view toward establ ishment of a self-sustaining commer­
cial industry in the lighter-than-air field that American airship interests 
sought and obtained the support of the Navy's airship program as a fore­
runner to the construction and operation of a Aeet of super-airships on 
regular schedule across the Adantic and Pacific oceans. This program 
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moved :1 step closer to completion in 1931 with the commissioning of the 
U.S.S. "Akron" and the inauguration of construction on a sistership, the 
ZRS-5. The passage o( legislation by Congress to give trans-oceanic air­
ships legal status and the same privileges as mail carriers as surface mer­
chant ships is considered the next important step toward the realization of 

CHAMBER HONORS WORLD FLIERS 

Wiley Post and Harold G:my holding plaques p~c:sc:nted to them by the Aeronautical 
Chamber of Commnce during dinner in their honor. 

regular trans-oceanic transport on schedule. As will be seen in a later 
chapter, Germa}ly made considerable progress in this fidd during 1931 with 
the three round trips of the "Graf Zeppelin" between Germany and South 
America on commercial schedules and is proceeding with the construction 
of a still larger airship to be launched in 1932. 
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It is easy to see how military aircraft production formed the backbone 
of activity in American airplane faaories during 1931 from the information 
given in the next chapter on the volume of aircraf t production and sales. 
Despite the aid obtained from military wntracts and in the construction 
o£ transports for the scheduled air lines, production in 1931 slipped below 
the figures of 1930, which were less than half of those reached in the peak 
year 1929. 

Like most other industries, aviation usually depends upon foreign mar­
kets to absorb about one-ten~h df its total production of aircraft, engines and 
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PASSENGER RATE TReNDS ON AMERICAN AlR LINES 

equipment. The effects of the wodd-wide depression and the uncertainty 
of the political situation in many ioreign countries cut America1;1 aircraft 
exports in l93 l to nearly hal£ the volume for the previous year. It seemed 
uncertain that this market would improve during 1932 unless there should 
be an unexpected upturn in the financial position of those nations which 
make their principal aircraft purchases in the United States. 

It is interesting to note that history-making flights of 1931 overshadowed 
those o£ 1930 and rivaled the series. of brilliant achievements which fired 
the wor.ld with enthusiasm for aviation in r927. World records for speed, 
duration, distance and altitude were shattered with America regaining 
several important world titles. The globe was girdled in eight days and 
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the first non-stop crossing of the Pacific achieved. Eighteen planes carry­
ing 79 persons crossed the Atlantic successfully during 1931 in by far the 
most brilliant performances of a single year's histo-ry. These history-making 
Aights of the. year, which brought the names of many new aviation heroes 
to the front pages of the nation's newspapers, will be reviewed at length 
in a later chapter. 

This edition of THE AIRCRAFT YEA& BooK is far more comprehensive 
than any previous volume which has been presented in the series since the 
first book was written in 1919. It is really five books in one, so compiled 
that the reaeler will find it easy to use for future reference on any subject 
connected with aviation. Part I is devoted to a review of the year io the 
air, not only in the United States, but throughout the world. Part II em­
braces a complete work in itself on every phase of aircraft engineering and 
manufacturing. Part III is a handy aviation chronology for 1931, with com­
plete world and American aviation records, and the results of all important 
air contests during the year. Part IV is a statistical handbook containing 
accurate and up~to-date facts and figures in comparative tables on every 
phase of aviation. Part V is an aeronautical directory and trade index, with 
up-to-date lists of major aeronautical association officials, government offi­
cers, diplomatic and foreign officials, domestic and foreign publications, 
airports and airport managers, approved flying schools, aviation ed itors of 
newspapers and similar information. Every effort has been made to obtain 
the best photographs of the year to provide a vivid picture of developments 
throughout the world, and to develop sufficient maps and d rawings to ful­
fill every requirement of the reader, whether he is a layman or technician. 
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MAIL TUCKED INTO Wl~G 

ford (3 Pratt and Whitney Wasps) trnnsport on the Nmional Air Tr~nspon division 
of United Air Line~ hc:iruz loaded with westbound mail. 

AIR MAIL FROM THE SOUTH 

Postoffice employees helping to unload southern air mail £rom one of the huge Curtiss 
Condors (z Conquerors) of Eastern Air Transport, Inc. 



CHAPTER II 

AVIATION'S BAROMETERS OF BUSINESS 

Air Transport Shows Greatest Growth~Depression Cuts Ptivate Flying 
and Aerial S.ervice- Aircraft and Engine Production Drops­

Army and Navy Rec.ord Go~d-Other Statistics 

J\ VIATION'S best business barometers are to be found in the industry's 
fl.. statistics. Accurately compiled and properly interpreted they speak 

volumes on the progress of the industry and provide an index to its 
most likely future trends. It is with the importance of this function in 
view-that the Aeronautical Chamber of Commerce of America, as the na­
tional trade association of the aircraft industry to which all branches of 'the 
business turn for information, maintains an active department for the col­
lection, compilation and distribution of statistical information. The Cham­
ber, therefore, is in a unique position to keep i~s finger on the pulse of the 
industry at all times and to make frequent reports for the guidance of its 
rnet:nbers. The resu.lts of the efforts of its statistician are to be found in 
the detailed statistical tables .and analytical grap.hs in this volume, not only 
in this chapter, but in Part IV, '"Flying Facts and Fig.ure.s," a new feature 
qf this edition to which the reader's attention is invited. 

All aircraft under the American Aag, including planes in civilian, com­
mercial and government operation, flew· a grand total of 218,890,503 miles 
in r9-3l, whieh was about. 6,5oo,ooo miles less than in 1930, but 2o,ooo,ooo 
miles more than in the boom year 1929. The grand total for 1930 was 
225,266,967 miles and that for 1929 was 197•546,590 miles. Civilian and 
commercial planes flew 144,978,228 miles in 1931 as compared with .r64,-
793,6r2 miles in r93o and 149,579,451 miles in 1929. Government planes, 
including those of the Army, Navy, Marine Corps, Coast Guard and De­
partment of Commerce, flew a total of 73,912,275 miles in 1931 as com­
pared with 60,473,355 miles in 1930. As will be seen later, the chief de­
clines in the volume o.f miles flown during 1931 were in private and indus­
trial Hying, aerial service operations, and in the departments of the govern­
ment outSide the Army and Navy. 

American air transport lines showed gains in every department of traffic 
aRd operations during 1931. With. 720 planes in service, the major Ameri­
can lines reporting to the Aeronautical Chamber of Commerce carried 

1I 
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457,753 passengers, 9>351,195 pounds of mail, and 885,164 pounds of ex­
press in 1931 as compared with 385,910 passengers, 8,513,675 pounds of 
mail, and 286,798 pounds of express in 1930. Comparison with earlier 
years can be mp.de at a glance from the graphs in this chapter or the statis­
tical tables in Part IV. The American lines flew 43>395,478 miles out of a 
total of 47.463,673 miles scheduled in 1931. This could be compared with 
a record of 28,833,967 miles flown out of a total of 30,703,II9 miles sched­
uled in 1930. Passenger-miles increased from 94,545,784 in 1930 to u6,-
232,153 in 1931. 

sc--
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Interpreted in percentages, American air lines increased their passenger 
traffic r8.6 per cent., their mail volume 10 per cent., and their express busi­
ness 208 per cent. in 1931 over 1930 levels. Miles flown increased 50.5 per 
cent. and passenger-miles rose 22.9 per cent. This was particularly signi­
ficant, as will be seen in the next chapter, at a time when railroad and 
steamship traffic had shown sharp declines during the year. 

Aerial Service Operations 

The Aeronautical Chamber of Commerce made its sixth annual statis­
tical study of operations in the aerial service fie!d at the dose of 1931, which 
showed a sharp drop in the number of operators carrying on this type of 



AVIATION'S BAROMETERS OF BUSINESS IJ 

work during the year. Statistical estimates based on typical reports and 
computed to include 352 aerial service operators in business in 193 r showed 
that 3,238 planes in service flew 71,582,750 miles during the year on mis­
sions which ran the gamut of diversification from crop dusting and aerial 
photography to short passenger hops. These operators carried 1,875,992 
passengers during 1931 on short hops or charter Bights. 

This survey showed a sharp falling off of activity in this field during 
1931 as compared wjth 1930 when 95,959,645 miles were Aown and 2,621,-
769 passengers were carried. Complete tables covering the six years in 

AMERICAN ATRCRAFl' PRODUCTION 1925-3 1 

which the surveys of this field were made are included in Part IV and more 
detailed information on the character of the year's activity will be found 
in a later chapter, "Airplanes: Versatile Machines of Work." 

Private and Industrial Flying 

The general business depression also cut sharply into the volume of 
private and industrial flying logged during 1931. Because of the very 
character of this activity, it was practically impossible to obtain exact statis­
tics on the miles Aown by private individuals and corporations for business 
or pleasure. However, the Aeronautical Chamber of Commerce estimated 



14 AIRCRAFT YEAR BOOK 

that the 6,057 planes in the hands of individuals or corporations for their 
private use Bew approximately 3o,ooo,ooo miles during 1931. This was 
xo,ooo,ooo miles bdow the estimate for 1930, and 5,ooo,ooo miles above the 
estimated total for 1929. 

The United States led the world in private flying, and this market prom­
ised to offer a growing outlet for commercial airplanes of American manu­
facture. The development of a social program to interest the private Bier 
and the increased opportunities for the employment of planes in modern 
business were the chief stimulants to this market, as will be seen in a later 
chapter, "Flying For Sport and Business." 

Government Operations 

The total miles flown by government planes in 1931 increased principally 
because of the activities of the Army, Navy and Marine Corps. The Coast 
Guard and Department of Commerce both reported declines in their 
mileage logged as compared with 1930. The United States Army Air Corps 
flew 44,ooo,ooo miles in 1931 as compared with 32,5oo,ooo miles in 1930 
and 27,405,790 miles in 1929. The United States Nav~, including the 
Marine Corps and Naval Reserve, showed a similar increase, with 28,889,-
835 miles l:lown in 193.1 as c~mpared with 26,478,700 miles in 1930 and 
19,513,095 miles in 1929. 

The United States Coast Guard showed a decrease in its total miles 
l:lown, with 53,440 miles logged in 1931 as compared with 67,655 miles in 
1930 and 48,254 miles in 1929. The Department of Commerce likewise 
reported a decrease in its mileage flown, with 969,000 miles ln 1931 as 
compared with 1,427,ooo miles ·in 1930 and approximately x,ooo,ooo miles 
in 1929. Complete statistics for the six years, 1926 to 1931, on governmen~ 
flying operations will be found in Part IV. 

Aircraft Production and Sales 

The Aeronautical Chamber of Commerce collected and compiled 
monthly statistics on aircraft production and sales to give manufacturers an 
active key to the trends in the market. The results of these monthly statis­
tical reporrs are illustrated in the graphs on production and sales. 

Aircraft production, considering military and commercial planes to­
gether, fell off about 300 units during 1931 from 1930 levels, with a conse­
quent reduction of about $2,ooo,ooo in the value of aircraft p.roduced. The 
steep decline of 1929-30, when production was cut in hal£ within a year, 
had been checked and it was expected that 1932 might witness a rise in 
production figures if general business conditions improved and military 
purchases were continued at the same level. 

American aircraft manufacturers produced 2,394 commercial and mili-
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tary airplanes during 1931 as compared with 2,684 units in 1930 and 6,034 
units in 1929. Planes sold during 1931 totaled 2,469 as compared with 
3,125 units in 1930, the first year in which sales statistics were collected. 
In the commercial field, 1,582 airplanes were built and 1,658 were sold dur­
ing 1931. In the military field, 8r2 planes were manufactured and 8u 
were delivered to the government on contract. The number of military 
planes produced during 1931 represented an increase of 65 over the 747 
manufactured in 1930, and an increase of 135 over the 07 produced in 
1929. The commercial field showed a fu rther curtailment of production 

AMERICAN AIRCRAFT ENGII'.'E PRODUCTION 1915-31 

when the 1,582 planes manufactured in 1931 were compared with 1,937 in 
1930 and 5>357 made in 1929. 

While commercial production in 1931 was almost twice as large as 
military production in number of units manufactured, the in1portance of 
the military market is seen in the fact that the value of military aircraft 
produced was almost twice that of commercial production. The manu­
facture of a large number of low-powered light airplanes during the year 
to sell at less than $1,800 accounted for commercial production even reach­
ing the 1,582 unit figure. · 

The total value of aircraft produced by American manufacturers during 
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1931 was $19,626,766 as compared with ·$21;469,763 in 1930 and $44,457,300 
in 1929. Sales in X931 totaled $20,873,588 as compared with $22,938,552 in 
1930, the first year in which sales statistics were compiled. Commercial 
airplanes produced during 1931 were valued at $6,655,738 as compared with 
$r0,746.,o43 in 1930. Military airplanes manufacture.d in 1931 were valued 
at $12,971,028 as compared with $16,723,720 in 1930, indicating the im­
portance of the military market in 1931. C0mmercial sales in 1931 were 
reported at $7,656,$27 as compared with $u,666,2o9 in 1930. It was con­
sidered significant that sales more than kept pace with production through-
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out 1930 and 1931, making it po,s.sible for manufacturers to deplete their 
stocks built up through over-production in 1929. Military sales in 1931 
totaled $rJ,216,761 as compared with $n,272,343 in 1930. All figures given 
here for aircraft are for units· without engines. Detailed analyses of these 
statistics on production and sales with comparisons for previous years are 
provided in Part IV. 

It is interesting to note from an analysis of the production and sales 
figures by types that for the first time in history the open cockp.it mono­
plane, and particularly the two-place open cockpit monoplane, dominated 
the field of commercial production in 1931. This position was previously 
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held by the open cockpit biplane and particularly the three-place open 
cockpit biplane. The introduction of two-place open cockpit monoplanes to 
sell at very low prices during 1931 accounted for the marked trend toward 
this type. Almost half the year's production could be accounted for by 
planes in this low-horsepower field. 

The monoplane also outnumbered the biplane for the first time, with 
1,021 commercial monoplanes produced as compared with 471 biplanes. 
T he seaplane and amphibian market remained to be developed on a scale 
commensurate with its importance. Only two commercial seaplanes were • 

listed by manufacturers in their reports during the year, although statistics 
on float production showed that 24 pairs of Boats were sold for use on 
convertible land planes. Thirty-seven amphibians were manufactured dur­
ing 1931, an increase of 20 over the previous year. The first year of the 
autogiro on the commercial market witnessed 51 of the "windmill" ma­
chines produced with a total value of $4o8,68r, while 46 were sold with 
a value of $377,086. 

Engine Production and Sales 

Aircraft engine production in 1931 showed a slight increase over 1930 
in the nwnber of units manufactured, but experienced a sharp decrease in 
total value. The increased number of low-powered and low-priced engines 
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built for light airplanes in the commercial field during 1931 accounted for 
keeping the number of units at the 1930 level, while the total value of 
engines produced declined sharply. Engine sales during 1931 more than 
kept pace with production to indicate a healthy inventory condition. 

Commercial and military engines manufactured during 1931 totaled 
3·776 units valued at $!4,609,949 as compared with 3.766 units valued at 
$17,078,916 in 1930. Aircraft engine sales in both commercial and military 
fields for 193 I totaled 3,836 units valued at $r5,263,553 as compared with 
3,846 units valued at $17,268,219 in 1930. The graphs indicate the month­
to-month production and sales trends in the engine field during 1931 as 
compared with the previous year. 

Commercial and military production was fairly evenly divided in 1931 
if units alone were considered, but the military market represented more 
than twice the value of the commercial market. Commercial production 
totaled 1,976 units valued at $4,192,231 as compared with commercial sales 
of 2,009 units valued at $4,576,012. Military production totaled 1,8oo en­
gines with a value of $10,417,718 as compared with military sales of 1,827 
units valued at $1o,687,541. The detailed analysis of engine production and 
sales broken down according to horsepower is worthy of further study by 
sales engineers. It will be found in Part IV. 

American Aeronautic Exports 

In common with other countries, the United States experienced a sharp 
reduction in the volume of its aeronautic exports during 1931. The total 
value of airplanes, engines and parts exported from the United States in 
1931 declined 45 per cent. below the 1930 level, which had shown a five 
per cent. decrease from the peak year 1929. Exports of aircraft engines 
held fairly close to the 1929 and 1930 levels, but parts dropped more than 
25 per cent. and expons of airplanes fell off more than 50 per cent. 

Aeronautic exports in 1931 bad a total value of $4,810,531 as compared 
with $8,806.396 in 1930 and $9,202,385 in 1929. Only qo airplanes valued 
at $1,812,827 were exported in 1931 as compared with 321 planes valued at 
$4,819,669 in 1930 and 354 units with a value of $5,574,48o in 1929. En­
gines held fairly steady with 317 valued at $1,474.489 exported in 1931 as 
compared with 377 valued at $r,635,076 in 1930 and 321 valued at $r,375,-
697 in 1929. The value of parts exported in 1931 was $1,523,215 as com­
pared with $2,351,651 in 1930 and $2,252,208 in 1929. 

China and Mexico were the principal foreign markets for American air­
craft in 1931, while Soviet Russia, China, Mexico, and the Netherlands 
were the chief outlets for aircraft engines exported. Detailed analyses of 
the export market in 1931 as compared with 1930 will be found in Part IV. 

The Aeronautics Branch of the Department of Commerce maintains an 
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President Hoover saw the U.S.S. "Akron" in Aight for the first time as it flew from 
the Capitol to the Lincoln Memorial , in foreground. 

AIDS UNDOCKING OPERATIONS 

One of the handl ing cars devised to aid in walking the U.S.S. "Akron'' ou t of the 
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elaborate organization for the compilation and inte~pretation of aircraft 
accident statistics. Unfortunately, accident st.a:tistics for the last' half of the 
year are never completed in time to be included in this volume. However, 
detailed tables analyzing aircraft ac.cidents in <J.ir tr;~nsport and miscellane­
ous flying are provided in Part IV to provide comparisons of previous years 
by six .month periods. Complete statisti<;s for the first six months of 1931 
are inc;luded. Attention is aJso dirc;:cted to the interesting apalysis of air­
craft accident rates in the United States Army Air Corps from rgzr to 
19.31· It shows that the.hours flown per fatal accident has increased steadily 
in the Army Air Corps from r,7r8 hours in 1921 to 18;900 hours in 1931. 

Analyses of License Lists 

Licenses .issued by the Department of Commerce for aircraft, pilots and 
mechanics continued to be an important source of statistical information for 
the m:anufacturer.s and distributor-dealer alike. Consequently··the Aeronau­
tical Chamber o.f Comme.rce distributed these lists to its D.lembers at .fre­
quent intervals and kept up-to-d~te analyses of the trend~ in the industry 
a:s shown by the lists. 

De~iled analyses of airplane licenses and identifications by states to 
show the number in each state, the date of manufacture of the plane,· and 
in whose name the plane has been licensed, whether manufacturer, trans­
port operator, school, aerial service operator or other, are provided in Part 
IV of this volume. They have been prepared especially for THE AIRCRAFT 

YEAR BooK by the Ae.ronautical Cham her of Comn1erce. 
With this rather weighty statistical background, the following chapters 

are designed to provide the ~eader with a mnning story of the year's d!!vel­
o·pments in every phase Qf avia:tion. Statistics will be used SJ:!aringly and 
only when they s,eem ne.cessary to the ·discussion. 



CHAPTER III 

AMERICA'S GROWING AIR LINE NETWORK 

Vast Expansion Programs Add New Services, More Frequent and Faster 
Schedules- Effect Closer Coordination of Units in Major Systems 

- Inaugurate New Air Express Services 

CARRYING out an elaborate expansion program, adding more fre­
quent schedules, buying faster and more comfortable planes, and 
employing more men in operations and traffic departments during 

a period when most industries were marking time or were making drastic 
cuts in their operations, the American air transport network presented one 
of the few bright spots in the nation's industrial picture for 1931. 

As was seen from the statistical studies presented in the ·foregoing 
chapter, the air lines showed an increase in mileage flown, passenger-miles, 
passengers carried, mail transported and express flown over any preceding 
year in their history. This was particularly significant when it was con­
sidered that the older systems of transpprtation-also mail carrier~xperi­
enced drastic cuts in their business volume. Inter-city passenger traffic on 
Class I railroads showed a decrease of 20.5 per cent. Eastbound trans­
Atlantic stean1ship passenger traffic in ships of all nationalities operating 
from American ports was off :r8.8 per cent., while westbound trans-Atlantic 
passenger voh,tme showed a decrease of 43·9 per cent. The total volume of 
first class mail fell off 4.2 per cent. in the United States, but the air mail 
poundage jumped up t,ooo,ooo pounds. 

T he air transport lines were fulfilling a trust placed in them by the 
general public which demanded the advantages of faster and more con­
venient schedules, better interline traffic facilities, and rates that were eco­
nomically commensurate with the speed and service offered. T he air mail 
lines were fulfilling their promises to the Post Office Department by expedit­
ing the service and extending the advantages of air mail and passenger 
routes into every corner of the country. The result was an increased 
volume of mail and passenger business. The increase was not the result of 
any patriotic gesture to aid a new industry. Business men were not spend­
ing an extra three-cent stamp nor an extra dollar for transportation in , 
r931. They got value received for every cent spent. The general depres-
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sion placed an added burden on all businesses and industries to investigate, 
select and utilize every instrument which would speed up the tempo of 
their activity, and the air mail, air express and air passenger lines provided 
an indispensable aid in injecting force and power behind a naturally laggard 
buyer's market. 

It would have been easy for the air transport lines to have halted new 
expenditures for planes and equipment, airports, communication facilities, 
and other operating improvements during a period when pessimism held 
the center of the industrial stage. New enterprises contemplated might 
have been abandoned or postponed until business conditions improved. 
A policy of watchful waiting might have been pursued, with more atten­
tion concentrated on showing an immediate profit to stockholders without 
regard for service to the public, operating conditions, or the possibilities of 
future business. Had this policy been injected into air transport in 193 r, 
the development of the growing air line network would have been stifled. 
Another decade or more might have been necessary to reconstruct the 
structure that had been erected and to restore public confidence in air 
transport. 

New Development Encouraged 

Instead, the major air lines encouraged the design of faster and better 
adapted planes through purchases of nearly $5,ooo,ooo worth of new aircraft 
during the year, carried out carefully planned development programs, and 
expanded their services through extensions of existing lines, the creation of 
new routes, or the adding of additional schedules providing more frequent 
service between principal centers. It was significant, too, that new enter­
prises, backed by the kind of initiative that has characterized the progress 
of the aviation industry, made their appearance in the passenger air line 
field during this period when most purse strings were drawn a little tighter 
and programs of expansion stored away to become yellowed on dusty 
shelves. 

Strict economy was the order of the day in every air line operating 
organization to make possible this vast expansion. Not the kind of catch­
penny economy that lops off necessary funds for adequate operating per­
sonnel and equipment, but a detailed study of all expenditures to make 
certain that value was received for every cent spent. 

The opening of 1932 found passengers, mail and express being flown 
148,509 miles daily within the continental limits of the United States. An 
additional 12,371 miles daily were being flown by American lines into 
nearly two score countries of the Western Hemisphere. Taken as a unit, 
the American air transport network was by far the greatest in the world 
under the flag of a single nation. More than 40 per cent. of the daily 
scheduled mileage was flown during the hours between dusk and dawn 
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NEW YORk-ATLANTA TN EIGHT HOURS 

Eigbtccn-passc:ngcr Curtiss Condor (2 Conquerors) transport flying over Atlanta, Ga., 
carrying Eastern Air Transport passengers from New York. 

LUXURY TRAVEL BY AIR 

Hostess aboard huge Curtiss Condor transport of Eastern Air Transport, Inc., serving 
passengers in the luxuriously fitted cabin lounge, 
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on the lightep airways, which became increasingly popular for passenger 
travel as well as for the over~night dispatch pf mail and express. 

Continual Federal Support Necessary 

Air mail lines under contract with the Post Office Department, carrying 
passengers and express in addition to mail l-oads on practically all of 'their 
schedules, were flying ro8,on miles daily in the United States and o_n 
·foreign air mail route$. The development of this system was a result of 
the foresighted policy of the Post Office Department in meeting the de­
mands of the public for adequate servi:ce, a deman,d which dominated the 
administration of the postal sys.tem since the days of the pony express. The 
McNary-Watres At~, passed by Congtes.s in 1930, was the major factor in 
the .stimulation of the growth of the air mail lines and thej.r development 
of passenger business. They looked to continued support of the federal 
government in the form of air mail contracts and airways construction and 
maintenance to insure their development until passenger and freight volume 
could reach a point which would make possible a fair profit to the lines 
and reduced rates to the government for the transportation of mail. 

An analysis of federal expenditures in assisting the development of 
railroad and highway transportation as compared with· those for air trans­
port indicated that the government had already realized a bargain in the 
development of its. airway network. Lumping the total amount spent by 
the Post Office Department during_ the 14 years of the air mail'~ history 
with that exp.eritied by the Department of Commerce on its civil airway 
develQpment program, it was found that the total amount spent per mile 
of air mail routes developed was less than one-third that spent by the 
government for every mile ot mQtor road constructed under provisions of 
the Highw<~y ,Act of J92I, and only 2.94 per cent. of the investment repre­
s~nted in a single mile of railway. Furthermore, the capacity of the air­
ways was u.nlim,ited, required no periodic rebuilding program, and only 
low-<;ost maintenance. 

Traffic Interchange F~cilitated 

The year 1931 witnessed a successful movement toward ~he .coordin-ation 
of:the activities of both mail and n--on-mail 'line.s to iacilltate interchange of 
traffic between an lines, to permit an exchaq:ge of operating experiences look­
ing toward tfle reduction of maintenance expenses-, and to standardize the 
~usiness pr.actices of the various lines on such matte-rs as accounting, de­
preciation, and insurance. The Aeronautical Chamber of Commerce of 
America, embracing within its membership .Jines flying more than go per 
cent. of the total daily mileage, provided the facilities for carrying on this 
work through committees on traffic, operations, maintenance, business prac-
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LINKS SOUTI IWEST BY AIR 
American Airways passengers ~pccdmg ;llong Southern Transcontinental airway over 

the Arizona mountJID> in a Wasp-powered Fokker. 

NEAR INTERNATIONAL BORDER 

Fokkcr (3 Pratt and Whitney Wa~ps) transport of American Airways, Inc., approaching 
Douglas, Ariz., ncar the United States-Mexican border. 
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tices and insurance. The principal executive of each member transport 
line concerned with the problem before each of the committees served as his 
company's representative on that committee. The Executive Committee of 
the Air Transport Section headed up the whole activity, keeping a definite 
check on the work of each group but permitting a considerable degree of 
latitude in the authority of each committee. 

The problem of coordination of traffic practices to permit facile inter­
change of passengers and goods from one line to another, thereby strength­
ening the connecting links in the nation's air line network, was one of 
the most important facing the Transport Section at the opening of 1931. 
With the approval of the Executive Committee, the Air Traffic Conference 
of the Aeronautical Chamber of Commerce was formed with the general 
traffic managers of all member lines authorized to represent their companies 
in deliberations of the Conference on traffic matters. Meetings at Chicago 
in February and at Detroit in April brought about agreements among the 
lines on such important matters as standardized excess baggage charges, 
uniform free baggage weights, standard system of handling interline bag­
gage, requirements for agents, agent's commissions, elimination of free o& 
reduced transportation rates to specialized groups, and recommendations on 
traffic practices for the guidance of all lines based on their collective experi­
ence. Through the Section Manager, the work of the Conference was car­
ried on throughout the year after the groundwork for the season's peak 
traffic had been laid at the two general sessions. 

In the operating and maintenance field, the Operations Committee with 
a Sub-Committee on Maintenance was organized early in the year. Meet· 
ings at Detroit in April and at Cleveland in September made possible a 
free exchange of information on experiences of the operations heads of the 
member lines represented on the committee, resulting in recommendations to 
aircraft and e1;1gine manufacturers from the operator's viewpoint and in the 
promulgation of a Code of Safety Practic;:es for the guidance of the entire 
industry. The Sub-Committee on Maintenance was particularly active, 
making a detailed study of the life, inventory and service methods of 
equipment based on an analysis of the maintenance practices of the vari­
ous lines. Discussion of the results of this study served to standardize the 
practices of the lines and made possible adoption of the best methods and 
service equipment developed. The committee adopted a system for the 
interchange of information between meetings through reports, photographs 
and drawings sent to the Section Manager £or distribution to all members 
contributing to the pool. 

The Business Practices Committee was formed with the comptrollers 
and treasurers of the air lines as its members. The committee made a 
study of depreciation and obsolescence rates used by the various lines for 
aircraft, engines, and equipment, the discussion of which brought about 
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,HOURLY SERVICE ATTRACTS CROWDS· 

Ludington Ajr Lines' freq uent service between New York and Washington in Sti nson 
Airl iner~ attracts crowtl·s to Washington-Hoover Airport. 

N.'\TIONAL CAPITAL'S AlR Lil'ffi CENTER 

Passenger wattlllg room of tho Washington-Hoover Airport through which pass the 
great and ncar-great of the nation to travel by air. 
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a standardization of the rates used by all lines. A sub-committee, con­
cerned with air mail accounting problems, cooperated closely with repre­
sentatives of the Post Office Department in working out details of the 
uniform accounting system which all air mail operators were required to 
follow in their reports to the government. 

New R egulations Approved 

The Air Transport Section Committee, composed of the presidents of 
member lines, met in Washington late in July and drew up a program of 
'recommendation~ and suggestions for consideration of the D~part.ment of 
Commerce at its joint meeting with the oper;1tors on the government regu· 
lations affecting interstate air passenger lines. The program aided in crys­
tallizing the opinions of all operators at the conference and made possible 
the adoption of all salient points which were mutually agreeable tO · the 
operators and officials of the Department of Commerce. With the approval 
of the Section Executive Committee, the Chamber undertook a campaign to 
lay the facts and problems of air transport before editors and publishers of 
newspapers throughout the country in an effort to obtain a better under­
standing of mutual problems concerned with accurate reporting of accident 
news. The result, explained in more detail in a later chapter on "Aviation 
and the Press," was an inunediate response from newspapers throughout 
the country commending the campaign and expressing their willingness to 
cooperate. · 

Through its statistical department, the Aeronautical Chamber of Com­
merce kept the traffic and operating departments constandy informed on 
the pertinent facts of traffic volume throughout the country. Several special 
studies, including one on the trends in passenger rates on American lines, 
were kept up to date for the information of member operators. 

Rates Reduced 

With the opening of 1932, rates for passengers were at the lowest in the 
history of the lines. The Chamber's study showed that the maximum pas­
senger rate per mile was 9.13 cents, while the minimum was 3·94 cents. 
The average passenger rate per mile was 6.53 cents. This was lower than 
the June, 1931, rates of ro cents per mife maximum, 4·53 cents minimum, 
and 7.01 cents as the average. It was a marked cut under the .figures for 
January, 1931, when 12.5 cents was the maximum, 5.2 cents the minimum, 
and 7·4 cents the average. It seemed an unbelievable reduction below the 
prevailing rates of June, ~928, when the first study was made. T he maxi­
mum rate at that time was 19-3 cents; the minimum, 8 cents; and the 
average, 12.87 cents. It was evident from this that the 1932 rates were less 
than half those of June, 1928. 
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As. a result of the agreement between the lines on baggage weights and 
rates, baggage carried free was standardized at 30 pounds as contrasted with 
weights which varied from 15 to 3.5 in previous years. Charges on baggage 
in excess of 30 pounds were standardized in 1931 at one-half of one per 
cent. of the total fare per pound, although one line charged a flat ro cents 
per pou,nd excess baggage rate. In previous years, excess baggage charges 
ranged from xo cents per pound to $x.oo per pound, making d1e easy ex­
change of interline baggage almost impossible. 

All major air transport operators were members of the Air Transport 
Section and of the Air Traffic Conference, the roster at the end of 193 r 
including: American Airways, Inc., with its Colonial, Universal, Interstate, 
Embry-Riddle, Southern and Alaskan divisions; Bowen Air Lines, Inc.; 
Century Air Lines, Inc., with its subsidiary, Century Pacific Lines, Ltd.; 
Eastern Air Transport, Inc.; Ludington Air Lines, Inc.; National Parks 
Airways, Inc.; Northwest, Airways, Inc.; Pan American Airways System; 
Pennsylvania Airlines, Inc.; Rapid Air Transport, Inc.; Transamerican Air­
lines Corp.; Transcontinental and Western Air, Inc.; United Air Lines, Inc., 
with its National Air Transport, Boeing Air Transport, Pacific Air Trans­
port, and Varney Air Lines divisions; and Western Air Express, Inc. 

Trend Toward Consolidation 

There was a definite trend during 1931 in the major financial groups 
which maintained control of the principal mail, passenger and express lines 
to consolidate the activities of their subsidiaries and eliminate duplication of 
effort by coord.inating all holdings into a single system. One of the out­
standing examples of this trend was the formation of United Air Lines, 
Inc., as the operating company of the United Aircraft and Transport Corp. 
group, consolidating its four air line subsidiaries: National Air Transport 
(New York-Chicago and Chicago-Dallas) ; Boeing Air Transport (Chicago­
San Francisco); Varney Air Lines (Salt Lake City-Seattle) and Pacific Air 
Transport (San Diego-Seattle). The names of the subsidiaries were main­
tained only as divisions, emphasis being placed on the operation of all four 
as a single system under the name of United Air Lines, Inc., which P. G. 
Johnson, president of the Boeing aviation interests, was chosen to head as 
president with Frederick B. Rentschler, president of United Aircraft and 
Transport Corp., as chairman of the board. 

The Aviation Corporation of Delaware continued the process of con­
solidating and coordinating the activities of its various air line properties 
under the flag of the American Airway~, Inc., its operating company, tying 
into one vast system the Colonial, Universal, Interstate, Southern, Embry­
Riddlc and Alaskan divisions. The coordination program was undertaken 
in 1930 under the leadership of Frederick G. Coburn as president and con­
tinued throughout 1931. 
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Transcontinental and \Vestern Air, Inc., formed by TAT-Maddux Air 
Lines, Inc., and Western Air Express, Inc., to operate the transcontinental 
mail and passenger route between New York and Los Angeles, inaugurated 
a branch line to Chicago during 1931 and concentrated on the coordina­
tion of the western and eastern sections of its 2,626 mile cost-to-coast route 
with operating headquarters at Kansas City. General Motors Corp., 
through its aviation subsidiary, General Aviation Corp., became a stock­
holder in Transcontinental and Western in March when it purchased 5o,ooo 
shares of stock in Western Air Express, Inc. In July, Harris M. Hanshue, 
who had been ill for some months, resigned as president of Transcontinental 
and Western Air and Richard W. Robbins was later elected to succeed him. 
C. M. Keys continued as chairman of the board with D. M. Sheaffer, who 
represented the Pennsylvania Railroad, one of the largest stockholders in 
TAT-Maddux Air Lines, as chairman of the executive committee. J. M. 
Schoonmaker, jr., president of General Aviation Corp., was elected vice­
chairman of the board and of the executive committee. 

Transcontinental and Western Air closely coordinated its activities with 
those of financially affilated lines, including Pennsylvania Airlines, Inc., the 
operating company of Pittsburgh Aviation Industries Corp. which held a 
stock interest in TWA; and Eastern Air Transport, Inc., a subsidiary of 
North American Aviation Corp. with Mr. Keys as its president. North 
American Aviation, as an investor, held a substantial interest in TAT­
Maddux Air Lines, and completely controlled Eastern Air Transport, Inc. 
(New York-Atlanta-Miami), and Compafiia Nacional Cubana de Aviacion 
Curtiss, operating domestic mail and passenger lines in Cuba. 

Western Air Express, Inc., continuing under the leadership of Mr. 
Hanshue as president, operated its San Diego-Los Angeles-Salt Lake City 
and Cheyenne-Denver-Pueblo mail lines-not included in the consolidation 
with TAT-Maddux- and leased equipment in August from Midcontinent 
Air Express to oper-ate new mail extensions from Pueblo to Amarillo and 
Pueblo-Albuquerque-E) Paso. Western Air Express owned 52 per cent. of 
the stock of Midcontinent and as soon as earnings were established, plans 
were made to acquire the remainder and effect a complete consolidation 
under the name of Western Air. Equipment of West Coast Air Transport 
Corp., which operated passenger service along the Pacific Coast in 1930, 
was purchased in 1931 by the Pacific Air Transport division of United Air 
Lines, which expanded the coastal service. 

The Cord Corporation, already in the aeronautical field through its own­
ership of Stinson Aircraf't Corp. and Lycoming Manufacturing Company, 
entered the operating field in 1931 with the organization of Century Air 
Lines, Inc., whid1 began operation of a system of exclusive passenger and 
express lines radiating from Chicago, and through a subsidiary, Century 
Pacific Lines, Ltd., opened passenger lines on the Pacific Coast. E: L. Cord, 
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"ALL ABOARD" FOR NEW YORK 

Passengers boarding United Air Lines' Ford (3 Pratt and Whitney Wasps) transport at 
Chicago for six and one-half hour flight to New York. 

BAGGAGE WO'RRIES ELIMINATED 

United Air Lines' passengers at Chicago receiving baggage which is carefully checked 
before and after the fast flight from New York. 
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also pre,sident of the Auburn and Cord motor car companies, became presi­
dent of Century Air Lines, Im:. and chairman of the board of Century 
Pacific Lines, Ltd. 

With the extension of its lines to Norfolk and Atlantic City; the New 
York, Philadelphia and Washington Airways Corp., ·financed principally by 
C. T. Ludington and N. S. Ludington, brothers, became Ludington Air­
lines, Inc. James, M. Eaton, ers,twhile general traffic manager of Pan Ameri­
can Airways, Inc., became president and general manager ofthdines late in 
the year; Gene Vidal and P~ul Collins, originators of the every-hour-on-the­
hour service, co.ntinuing as executive vice-president and vice-presidept in 
charge of operations, respectively. 

Thompson Aeronautical Corp. also established an operating division 
during ~9.31,, named Transamerican Airlines Corl?. to coordinate the mail, 
passenger and express line of the company with R. C. Marshall as president 
and E. G. Thompson as chairman of the board. Mr. Marshall, a veteran 
in aviation, had been vice-president and general manager of the company 
before becoming president. 

Telegraph Companies Sell Tickets 

The entrance of the two great telegraph systems into the field of 
marketing air transportation through their thousands of telegraph offices 
throughout the country was an important step taken during 1931. The end 
of the year found pracfkally every Arriericim air transport line in the United 
States under contract with the Postal Telegraph Cable Company or West­
'ern Union for the sale ef air line tickets. Negotiations leading to the 
development of this merchandising plan were carried on through the Air 
Traffic Conference of the Aeronautical Chamber of Commerce. The lines 
also entered in~o c00perative· arrangements, where their interes,ts were in 
common, for the opeJ;ation of Con~olidated Air Ticket Offices in principal 
traffic centers. 

The development of air express, also aided by door-to-door delivery 
arrangements with the telegraph companies, was the object of <:oncentrated 
awmtion by practie<~lly all lines during I93·L In August, Transcontineo~al 
and Western Air inaugurated the first overnight air freight service betw:eel;l 
New York and Kansas .City. 1n November, the company entered into\in 
interline air express arrangement with Pennsylvania Airlines, Bowe:n Air 
Lines and United States Airways, Postal Telegraph handling pick~up and 
delivery at all points on the combined system. Similar efforts to develop 
air express and freight re$ulted in an increase of more than 200 per cen~. 

in the volume of goods. handled in 1931 over 1930. ,.; 
The transport lines employed an unusually high type of personnel, both 

in their operating and traffic departments. First pilots or captains ~ere 
men with thousanqs of hours of e:xperience; co-pilots OJ; assistant-pilots were 
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well trained men; and stewards, hostesses or couriers, employed on the 
longer lines, were college men or women with special qualifications. Re­
ports to the Aeronautical Chamber of Commerce for 1931 indicated that 
the air transport lines' employees rosters were the largest in the history of 
the lines, despite the general depression. There were 6,978 employed by 
the lines in 1931 as compared with 6,350 in 1930. On the 1931 payrolls 
were 782 pilots, 3,091 mechanics and ground personnel. The remainder 
were traffic solicitors or administrative executives. 

A fleet of 720 planes was employed by American air lines in +!931 as 
compared with 685 planes in 1930. The 1931 equipment lists included 655 
land planes, 27 seaplanes and flying boats and 38 amphibians. Single­
engined planes outnumbered all other classes with 463, principally because 
of the large number of efficient mail and express or mail-passenger planes 
so equipped. Tri-motors numbered 173, and twin-engined planes accounted 
for 19. Of the seaplanes, 20 were single-eqgined and 7 were twin-engined . 
Seventeen of the amphibians were twin-engirred, 2 were four-engined, and 
19 were single-engined. Air-cooled engines predominated by types with 
832, as compared with 38 water-cooled, totalinc 870 engines in use. Three 
air-cooled D iesel engines were reported in use during 1931. 

New Lines Op ened; O th ers Extended Or Improved 

The stories of the development of each air transport line composed a 
picture unprecedented in the history of transportation. Willie necessarily 
brief, reviews of the activities of each company offer an insight into the 
magnitude of the year's developments. They are arranged in alphabetical 
order for easy future reference. 

Air F erries, Ltd., the "world's shortest air line" operating over the 
seven-mile route across San Francisco Bay from San Francisco to Alameda, 
carried 2o,ooo passengers during 1931 on its unique ferry service. Traffic 
volume was steadier throughout 1931 than in 1930, when the line's novelty 
attracted 6o,ooo passengers. 

Alaska Washington A irways, I nc., linke.d Alaska with the Ameri­
can air transport network with bi-weekly service from Seattle to Juneau, 
Alaska, car rying more than 1,300 passengers during 1931 over the 1,030 
mile route. The operations of this line, together with other American lines 
radiating outs.\dcH:he- coAit.irl:e!ltat · ~ir.li€s of the United States, are discussed 
in the next \ half.th,. ~'.t\(a.ska :io A~W.tina by Air". 

American Airways, I n<:_., ?S ~h~.Qperl:lting company of the Aviation 
Corpw~iorl.' ,of:D<-'i~?.r;~re,; coor~ihat~d··a'Ha~ -~stem of air lines extending 
froni;' wdw -E'li l1nd; througn··tflcnnlacue.:-wesi: and south, to California, 
inaugurating r,821 miles of new lines in 1931: Louisville-Fort Worth, 837 
miles; St. Louis-New Orleans, 639 miles and Dallas-Amarillo, 345 miles. 
Three additional round trip schedules were inaugurated between New York 

' 
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OVER HOOVER D~ SITE 

Fokkcr (3 Pratt and Whitney Wasps) transport of Western Air Express, Inc., fl>~ng 
directly over Hoover Dam site on Los Angeles-Salt Lake route. 

NEW YORK BOUND PASSENGERS 

Boarding Western Air Express plane at Los Angeles for six hour flight to Salt Lak~ 
City where direct connections are made for New York. 
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and Boston, making a total of six round trips a day. New daily round trip 
services were opened between New York and Cleveland, St. Louis and New 
Orleans, Louisville and Fort Worth, Dall'as-San Antonio and Dallas­
Amarillo. Additional round trip schedules daily were~ inaugurated to sup­
plement service between Chicago and Cincinnati, Cleveland and Nashville, 
and Chicago-St. Louis. Sixty cities were served daily on American Airways' 
great network of lines with schedule~ mail, passenger and express services 
over Air Mail routes I, 2, 20, 2I, 22, 23, 24, 30, 33 and Foreign Air Mail 
route I, which linked New York with Montreal. The company operated 
one of the three main transcontinental routes, linking Atlanta with Los 
Angeles, as well as a network of Jines in Alaska, which will be described in 
the next chapter. Nearly roo planes were required by American Airways to 
maintain its service during 1931, flying more than 7,5oo,ooo miles with 
nearly 6o,ooo passengers, 15,000 pounds of express and x,soo,ooo pounds of 
mail. T he company carried out a:t extensive development program during 
1931, surveying, establishing and operating 610 miles of privately lighted 
airways for night flying and 972 miles of day airways. Three completely 
lighted, five partially lighted, and eight unlighted intermediate fields were 
established privately on its southern division. Two-way radio communica­
tion between planes and ground stations was installed over 6,ooo miles 
of airways; 13 radio telegraph stations, 44 telety} stations, and s6 weather 
stations were established throughout the system~ The Chicago base was 
improved with the erection of a 200 by 120 foot hangar designed for shops 
and offices. 

Bowen Air Lines, Inc., starting operations October I, 1930, with one 
round trip daily between Fort Worth, Dallas and Houston, expanded its 
services during 1931 to operate 16 passenger and express schedules over four 
divisions with 4,II4 miles scheduled daily. It was the first line in the world 
to inaugurate service exclusively for passengers in high speed planes capable 
of 175 miles an hour cruising speed. Its four ·divisions, Ft. Worth-Dallas­
Tulsa, 267 miles; Ft. Worth-Dallas-Houston, 272 miles; Dallas-Ft. Worth­
Oklahoma City, 216 miles; and Dallas-Ft. Worth-San Antonio., 301 miles, 
were closdy coordinated with other lines for direct service from as far south 
as Houston and San Antonio to Kansas City, St. Louis, Chicago and New 
York. Arrangements were made with Postal Telegraph to establish express 
service and with practically all railroads in Texas and Oklahoma for the sale 
of through tickets to points on Bowen Air Lines. Plans for 1932 included 
inauguration of 75 minute service between San Antonio and Houston, 
180 miles. 

Braniff Airways, Inc., inaugurated exclusive passenger service in 1931 
over the 1,360 mile airway between Chicago, Kansas City, St. Louis, Tulsa 
and Oklahoma City. Low rates and fast service were maintained. 

Century Air Lines, Inc., the new division of the Cord Corporation 



AMERICA'S GROWING AIR LINE NETWORK 39 

LINK UTAH, IDAHO AND MO!'-'TANA 

In Bight ncar Butte, Mont., two Boeing 40·B·4 (Pratt and Whitney Hornet) biplanes of 
National Parks Airways are seen in the tri-state servi~c. 

OVER "RICHEST HILLS L.~ T.E-IE WORLD" 

National Parks Airways' Fokkcr Super-Universal (Pratt nnd Whitney Wasp) monoplane 
in flight over the rich mines at Butte, Mont. 

t 
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organized early in 1931, began operations March 23 between Chicago, De­
troit, Toledo, Cleveland and St. Louis, featuring frequent schedules and 
low rates over the 886 miles of routes. Exclusive passenger service was 
maintained, with a special express department created separate from the 
traffic department late in the year to develop new business. South Bend, 
Ind., was added during the first month of operation and Bloomington, 111., 
became a stop late in September. Operating a fleet of 14 Stinson (Lycom­
ing) Airliners, supplemented by 16 Auburn limousines for ground trans­
portation, Century Air Lines carried 40,213 revenue passengers over 
1,223,828 miles without injury to passengers or pilots during the first six 
months of operation. In mid-September, maintenance and operations head­
quarters and general offices were located in a gigantic new hangar on the 
Chicago Municipal Airport. 

Century Pacific Lines, Ltd., a subsidiary of Century Air Lines, Inc., 
started passenger operations July 3 between San Diego, Los Angeles, Bakers­
field, Fresno, Oakland and San Fxancisco, but extended the route to approxi­
mately 900 miles of routes with Sacramento the northern terminus and 
Phoenix, Ariz., the southern terminal. New stops were added at San Jose, 
Salinas, Santa Maria, Long B<' · ch, Ywna and El Centro. With fares below 
those of the railroads, it operated a fleet of Stinson (Lycoming) Airliners 
on 26 daily schedules radiating from Los Angeles on its routes, carrying 
t6,ooo passengers, 15,ooo pounds of newspapers and u,soo pounds of ex­
press during the first four months of operation. 

Continental Airways, Inc., inaugurated a high speed round trip daily 
between Chicago and Washington with stops at Canton, 0 ., and Pittsburgh. 
The schedule called for linking the two cities in three hours and fifteen 
minutes. It was exclusively a passenger service. 

Corporaci6n Aeronautica de Transportes, S.A., an American­
owned line in Mexico connecting with the American domestic system at 
El Paso and Brownsville in Texas, is described in the next chapter, "Alaska 
to Argentina by Air". 

Dixie Flying Service, Inc., operated an exclusive passenger service 
between White Sulphur Springs, Hot Springs, Charlottesville and Washing­
ton with one round trip daily, connecting with the Ludington Air Lines, 
Inc., at the national capitol. 

Eastern Air Transport, Inc., a division of North American Aviation, 
carried on an extensive expansion program during 19311 adding mail, 
passenger and express services over 1,324 miles of new routes and new 
passenger facilities over its mail airway to provide a total of 2,101 miles of 
routes extending from New York to Miami. The most important extension 
of the year was the opening of a new coastal passenger and mail route from 
Richmond to Raleigh, Florence, Charleston, Savannah and Jacksonville, 
April 1. Other services inaugurated during the year were those to Atlantic 
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"TilREE MILE A MINUTE" SERVICE 

With high speeds above 200 miles 3n hour, Wasp-powered Lockheed Orions with 
retracta ble lnndtng genrs are used by Bowen Air Lines. 

BOWEN SERVES SOUTHWEST 

Fast Lockheed Vega (Prau and Whitney Wasp) monoplanes arc in service on some 
routes of Bowen Air Lines serving the southwest. 
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City from New York, Philadelphia, Baltimore and Washington; to Norfol.k 
from Richmond; and to Augusta, Charleston and Savannah from Atlan~a. 
The company purchased the rights of New York Airways, a subsidiary of 
Pan American Airways operating between New York and Atlantic City, 
and merged it with the Eastern Air Transport organization. New ter­
minal facilities were completed at Newark Airport, 14 new radio stations 
established at strategic points along the route, ahd two-way radio apparatus 
installed on· all planes. Reduced round trip rates and a reduction of one­
way fa res to all points, amounting to 14 per cent,. were inaugurated. The 
company experienced an increase of a quarte~ million pounds of air mail 
on its Air Mail contract 19. Plans for an elaborate express service were 
under consideration at the close of the year. 

Gorst Air Transport, Inc., operated an hourly passenger-express ferry 
service between Seattle and Bremerton, Wash., transporting 12,000 passen­
gers and 30,000 pounds of express during the year over the short rs mile 
route. 

Kohler Aviation Corp. operated three round trips daily with passen­
gers and express across Lake Michigan from Milwaukee to Grand Rapids, 
II9 miles, and two round trips daily Wlch passengers from Detroit to Grand 
Rapids, 140 miles. 

Ludington Airlines, Inc., which inaugurated hourly passenger and 
express service iu September, 1930, between New York, Philadelphia and 
Washington under the name of the New York, Philadelphia and Washing­
ton Airways Corp., extended its ~ervice in 1931 from Washington to Nor­
folk, Va., and from Philadelphia to Atlantic City. Trenton, Wilmington, 
and Baltimore were added as stops on the New York-Washington route, 
and a "Three-Mile-A-Minute" express service with four schedules daily 
inaugurated. During the first full year of operation, 8,300 trips were made 
with 66,ooo passengers. New tri-motored Stinson (Lycoming) Airliners 
were added to the lines' equipment to provide 30 schedules daily over the 
405 miles of routes. The line was designed to illustrate the possibilities of 
highly frequent, low fa re, air transport between important population cen­
ters. Air express service was provided with door-to-door delivery through 
an arrangement with Western Un:on. 

M ain Flying Service, Inc., discontinued operations October x, 1931, 
after operating II months over the 327 mile route between Cincinnati and 
Pittsburgh with passengers exclusively. It announced plans to reopen the 
service in the spring of 1932. 

Marner Air Transport, Inc., extended its Spokane-Wenatchee-Seattle 
passenger line to Tacoma in April, 1931, operating ~ound trip service over 
the 256 mile route daily during the year. An arrangement with Western 
Union made possible the collection and distribution of air express. 

M artz .Air Lines, Inc., a subsidiary of Frank Martz Coach Company, 
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In"·• operated daily passenger service with two round trips between New 
York and Buffalo, 323 miles, with stops at Stroudsburg, Wilkes-Barre, 
Elmifa and Dansville. 

Metropolitan Air Ferry Service, inaugurated by the Curtiss-Wright 
Flying Service September 4, 1931, linked the three p rincipal airports in the 
New York metropolitan area with hourly ferry service in tri-moto.red platies 
at low rates, making stops at Newark Airport, Floyd Bennett Field, and 
Glenn H. Curtiss Airport. The service was discontinued in December for 
the winter months. It was to be reopened in the spring with amphibian 
service direct to Manhattan. 

National Parks Airways, Inc., operating mail, passenger and elf.­
press service on Air Mail contract 26, experienced a steady growth of its 
mail and passenger business durio,g 1931 over 1930 figures for the route 
between Salt Lake City, Ogden, Pocatello, Butte, Helepa and Great Falls. 
The number of miles flown daily by the company was increased to 718 on 
May 15 when a n:~und trip flight between Pocatello and G reat Falls W:)S 

added tQ provide two round trips daily over tb.e entire system. The lighted 
portion of the line was extended as far north as Spencer, Idaho, from Salt 
Lake City, increasing the efficiency of the mail service. Two-way radio was 
installed on .three planes used for night fly ing, with plans for extending the 
~wo-way service to all planes. 

Northwest Airways, Inc., inaugurated three new daily mail, passen­
ger and express services in 1931: St. Paul to Pembina, N .D.; St. Paul to 
Duluth; and Fargo to Mandan, N.D., supplementing its older services from 
the Twin Cities to Chicago via Milwaukee, to Chicago via Rochester, to 
Omaha, and from Milwaukee to Green Bay, Wis., and Chicago to Madison, 
Wis. All schedules carried m·ail, passengers and express daily with the 
exception ofthe Twin Cities-Omaha service which was weekly with pa.sseu­
gers e;xclusively and the Chicago-Twin Cities route via Milwaukee which 
tarriep passengers, mail and e;cpress on two round trips daily. Ford and 
I-Lamilton planes were used o:n Air Mail route 9· 

P<m ~merican .Airways Company inaugurated, Augus.t 1, the first 
~nterqati~Jlal air mail and passenger service between Boston and Halifax, 
N.S., and operated a joint air mail and passenger service between Boston, 
Portlan(l, Rockland, and Bangor with the Boston and Maine Central Rail~ 
roads. In addition, Pan American Airways System linked a vast system of 
international lines with those of the domestic system, radiating from Miami, 
Fla., -and Brownsville, Tex. These extensive operations are discussed fully 
in the next chapter, "Alaska to Argentina By Air." 

Pennsylvan ia Airlines, Inc., a division of Pittsburgh Aviation In­
dustries Corp., operated Air Mail-contract I I between Cleveland and Wash­
ington. Two additional round trips daily were added during 1931, making 
three round trips :daily between Cleveland and Washington, with stops at 
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Akron and Pittsburgh. A mail extension was authorized June 8 over the 
Pittsburgh-Washington division, previously operated as an exclusive passen­
ger service. Stinson (Lycoming) Airliners were added to replace Fairchilds 
in service to care f.or the new services. Late in 1931, passenger rates were 
reduced approximately 25 per cent. and a new interline express arrangement 
with Transcontinental and Western Air, Inc., Bowen Air Lines, Inc., and 
United States Airways, Inc., was announced, with the cooperation of Postal 
Telegraph for door-to-door delivery at rates ranging from 1 r cents per 
pound. Radio was installed on all passenger planes, an elaborate private 
teletype system established, and new weather stations added along the route. 

Rapid Air Transport, Inc., a wholly owned subsidiary of Rapid Air 
Lines Corp., continued the operation of a passenger and express line from 
Omaha to Kansas City and St. Louis with Bag stops at St. Joseph and 
Columbia. Two Bellanca (Wright Whirlwind) Pacemakers and a Ryan 
(Wright Whirlwind) Brougham were used in the sen•ice. The line was 
completing its second year of operation over the 406 mile airway at the end 
of 193r. The route was lighted for night flying, but the late afternoon 

/ schedule was advanced during the winter months to permit daylight 
arrivals. 

Robertson Air Lines, Inc., continued the operation of a passenger 
and express service with one round trip daily between St. Louis and New 
Orleans, 599 miles. Stops were made at Memphis, Tenn., and Jackson, 
:Miss. The line had an arrangement with Western Union to provide door­
to-door delivery for air express. 

Transamerican Airlines Corp., which became the operating division 
of Thompson Aeronautical Corp. in 1931, maintained its service over Air 
Mail route 27 serving 18 cities in Ohio, Michigan, Indiana and Illinois. Its 
mileage was increased during 1931 from approximately 6o,ooo to more than 
15o,ooo miles monthly, traversing its original routes with fast, frequent 
service between Detroit-South Bend-Chicago and Detroit-Toledo-Cleveland, 
the latter service succeeding its direct 55-minute Detroit-Cleveland am­
phibian service, suspended for the winter. This unique service, the world's 
first inland amphibian line, enjoyed the greatest traffic record in its history 
during 1931 with 12 Bights daily between April r and November 8, Aying 
243,700 miles with 9,075 passengers, 6,529 pounds of mail and rr-462 
pounds of express. The 222 day operation showed an increase of 62 per 
cent. in passenger volume with 97.6 per cent. of the scheduled flights carried 
out. The winter land service between Cleveland and Detroit was on an So­
minute schedule. While primarily concerned with the operation of mail, 
passenger and express lines, Transamerican undertook the surveying of an 
Arctic route from the United States to Europe which is more fully described 
in a later chapter on "History Making Flights for 193r." 

T~anscontinental and Western Air, I nc., continued operation of 
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.NEW YORK'S AlR FERRY 

Ford transport with three Wright Whirlwinds stc.n on triangular course flown hourly 
by Curtiss-Wrigh t between mcLropol itan airports. 

DIRECT CONNECTfONS FOR NEW ARK 

Passengers boarding Curtiss-Wright Air Ferry at Nortl1 Beach in Queens to make 
connc~tioru; with regular air Lines at Newark Airport, 
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its coast-to-coast New York-Los Angeles all-air service in 36 hours and air­
rail service in 48 hours, in addition to two round trip Bights between Los 
Angeles and San Francisco daily with mail, passengers and express. Local 
service between Tulsa and Oklahoma City was discontinued in April, and 
a new direct all-air service was inaugurated May r between New York and 
Chicago on an eight-hour schedule with stops at Philadelphia, Harrisburg, 
Pittsburgh and Fort Wayne. In August, two additional round trips for 
passengers and express were inaugurated between New York and Pitts­
burgh, which in combination with the transcontinental and Chicago services 
provided four round trips daily between New York and Pittsburgh on a 
schedule of little more than two hours for the liight. In August, the first 
overnight air freight service in the co~ntry was opened between New York 
and Kansas City; and, in November, an interline air express arrangement 
was put into effect which assured fast service to any point on the lines of 
TWA, Pennsylvania Airlines, Bowen Air Lines, or United States Airways, 
with door-to-door delivery provided by Postal Telegraph. In October, co­
ordinated service was offered through an arrangement with Greyhound 
Bus Lines for through ticketing of passengers and express. The company 
carried mail under provisions of Air Mail contract 34· In April, TWA 
inaugurated the first "24-hour" coast-to-coast service for mail and express 
only w )l two round trips daily between New York and Los Angeles. 
Elapsed time on the westbound schedule was actually 22 hours and 17 
minutes; and eastbound, against the sun, 25 hours and 45 minutes. New 
buildings of gigantic proportions on the Kansas City Municipal Airport 
were completed in 1931 to house the central operating base of the company. 

United Air Lines, Inc., formed during 193r as the transport operat­
ing subsidiary of United Aircraft and Transport Corp., maintained four 
closely coordinated divisions: National Air Transport, Boeing Air Trans­
port, Pacific Air Transport and Varney Air Lines. The consolidation gave 
United Air Lines service to 42 cities in 18 states, with direct air and rail 
connections to scores of other points. It linked the Atlantic and Pacific, 
the Great Lakes and the Southwest, the Pacific Northwest and the Rocky 
Mountain region, and provided the only through service on the Pacific 
Coast. The system operated a Beet of more than 100 single-engined and tri­
motored transports, adding substantially to its investment during the year 
in modern hangar depots, servicing plants and extensive ground facilities. 
The company employed 150 pilots and a ground staff of 6oo. Sixty per 
cent. of the equipment was manufactured by an allied subsidiary, Boeing 
Airplane Company, with Ford tri-motors being used on several passenger 
routes. Carrying 50 per cent. of the air mail in the United States, United 
also expanded its passenger facilities during I9JT, carrying 7,ooo passengers 
in peak months. It flew a total of ro,8u,428 miles during 1931-the largest 
single. air line operation in the world-and carried 2,292 tons of mail, 
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COAST-TO-COAST SERVICE 

Transcontinental and Western Air, Inc., serves cities from coast-to-coast with Ford 
(3 Pratt and Wbimey W:1sps) passenger transports. 

INAUGURATE AIR-BUS SERVICE 

Greyhound bus transferring passengers directly to Transcontinental and Western Air 
plane at Los Angeles under new air and bus hookup. 
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exclusive of passengers and express business. It completed 97 per cent. of 
its scheduled mileage. With the opening of 1932, United was flying r8,ooo 
miles every night and 17,000 miles each day. During 1931, it inaugurated 
28-hour service from San Francisco to New York and 3 r-hour westbound 
schedules, providing the only day and night transcontinental passenger, mail 
and express service. The Pacific Air Transport division extended its Seattle­
Los Angeles route from Los Angeles ro San Diego, and, in May, inaugu­
rated daylight tri-motored passenger service along the coast, doubling its 
mileage record during 1931. The Boeing Air Transport division added a 
third schedule daily on its San Francisco-Chicago route. The National Air 
Transport division added a founh daily round trip between Chicago and 
New York, providing a twilight service, and inaugurated a ui-motored 
passenger service between Chicago and Dallas. The Varney Air Lines divi­
sion changed one of its two daylight round trips between Seattle and Salt 
Lake City to a night schedule in both directions, when the lighted airway 
through the Columbia River gorge was completed. United Air Lines 
through its divisions operated Air Mail contracts 5, 8, 18 and 20. 

United States Airways, Inc., added mail and express service to its 
passenger route between Kansas City and Denver, with a stop at Salina, 
Kan., when it became a sub-cor.tractor on Air Mail contract 30 which was 
awarded American Airways in 1931. It joined three other lines in an inter­
line express agreement described above. 

Wedell-Williams Air Service, Inc., discontinued its passenger ser­
vice between New Orleans and Dallas November r8 after operating the line 
throughout ~e year. 

W estern Air Express, Inc., continued operation of its San Diego­
Los Angeles-Salt Lake City and Cheyenne-Denver-Pueblo mail lines which 
were not included in the 1930 consolidation with TAT-Maddux Air Lines, 
Inc., to form Transcontinental and Western Air, Inc. In May, 1931, West­
ern Air Express began an extensive overhaul program for the tri-motored 
planes of the San Diego-Salt Lake City division and, in September, a similar 
program was undertaken for the single-engined planes of the Denver divi­
sion. T wo air mail extensions were awarded the company by the Post 
Office Department August 1 : Pueblo to Albuquerque and Pueblo to 
Amarillo. In addition, the company leased from American Airways the 
portion of the extension granted it from Albuquerque to El Paso. Planes 
and equipment of Midcontinental Air Express, which had been oper.ating 
passenger service over the routes awarded mail contracts, were leased by 
Western Air to care for the additional service. Plans were completed to 
obtain the remaining stock of Midcontinent Air Express, in which Western 
Air already had a 52 per cent. controlling interest. A complete company­
owned weather service was installed over 990 miles of routes during 1931, 
and extensive radio equipment added for planes and ground stations. At 
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the opening of 1932, Western Air Express was Aying s,ro6 miles daily and 
operating Air Mail routes 4, 12 and part of 33· 

Western Air Service Corp., which had operated an exclusive passen­
ger service between Omaha and Oklahoma City in 1930, changed its routes 
in 1931 to provide a round trip daily between Sioux City, Omaha, Lincoln, 
Salina, Wichita, Ponca City and Tulsa, and an additional round trip be­
tween Wichita and Tulsa. 

There were several other small air line operations inaugurated in 1931, 
but their traffic volume and daiJy mileage had not increased sufficiently to 
include them here. An examination of the United States air transport fold­
ing map inserted in this chapter will reveal the nation-wide character of 
this fast growing air line network, which was serving more than roo,ooo,ooo 
persons in the United States alone. 
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Lli"<KS CUBAN CITIES 

Ford (3 Prntt and Whitney Wa~ps) transport of the Compaiiia Nacional Cubana de 
Aviacion Curtiss, nn American-control led line, ready to leave Havana-

MACHADO AT HAVANA PORT 

President Gerardo Machado of Cuba (tallest man in group) inaugurates Curtiss airport 
named for him at Havana as base for Cuban line. 



CHAPTER IV 

ALASKA TO ARGENTINA BY AIR 

Vast International Network Under Many Flags Links All Nations of 
Western Hemisphere-Pan American Extends Routes-Americ.an 

Airways in Alaska-Annual Latin American Reviews 

AMERICAN enterprise on a dozen frontiers continued to lead the way 
..fl.. during 1931 in the development of a vast network of international 

air lines. in the Western Hemisphere from northernmost Alaska to 
the far southern capitals of Chile and Argentina. Lines extending across 
the Canadian boundary linked the system 6£ air lines in the U qited States 
with that of Canada at Halifax fo.r the maritime provinces, at Montreal 
for the rich eastern centers in Ontario and Quebec, at Winnepeg for the 
. great western prairie provinces, and at Victoria, Vancouver, and Manaimo 
for British Columbia points, extending northward to Ketchikan and Juneau 
in Alaska. Planes of an American-owned line in Alaska were supplanting 
the dog teams of former days with a far northern air system. 

From air line termini along the southern border radiated another 
system of American-owned lin.es· which extended from Miami to islands 
in the Car~bbean and on down the east coast of South America to Buenos 
Aires in the Argentine, from El Paso, Laredo and Matamoros to all parts 
of Mexico, and from Brownsville to Mexico City, through Central America 
to Panama and on down the west coast of South America to Santiago in 
Chile, where a line spanned the Ande~ to Buenos Aires-completing a 
cirde of air lines around South America. But even more, passengers 
and mail carried from 'the United States to center-s in j2 countries of 
Central and South America under the American Hag found a dozen other 
air networks, under the national Hags of Latin American republics or those 
of enterprising European nations, ready to serve in e:xtending the journey 
to interior points. In Guatemala, a national line 'flew in two hours to a 
City formerly reached only after a day by rail, a day by sea and eleven 
days :e.n muleback over tortuous trails. Similarly, other lines in Latin 
America-many of them closely linked with the American system-saved 
days and weeks of the traveller's time. 

Even Patagonia in southern Argentina, always thought of as the farthest 
outp<;>st of the civilized world, was linked by a direct air line from Buenos 
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Aires, the Argentine terminus of the American line, to Rio Gallegos. 
American holdings in air lines of Cuba, Peru, Colombia, Mexico, and the 
Canal Zone were a further tribute to the initiative and enterprist;: of the 
United States in aiding to develop this international network. What was 
even more, German, Fiench, Dutch and British interests we.re closely 
:xllied with those of America in building a great system of lines linking 
all parts of the Western Hemisphere. The courage and initiative of Latin 
American tepublics in backing national air lines under .their own flags were 
also to be commended. 

Lines Extending into Canada 

On August r, the Pan American Airways CQmpany inaugurated the 
first international air mail and passenger service between Boston and 
Halifax, N. S., and operated a joint air mail and passenger service between 
Boston, Portland, Rockland and Bangor with the Boston and Maine Cen­
tral RaiLroads. While the services were of an experimental nature, pos­
sibly leading to ft!ture routes across the North Atlantic from Canada to 
Europe, the first few months of operation set a record for pioneer air 
line operation with passenger traffic averaging 8o per cent. of the capacity 
of the planes. . 

The Coloniltl Division of Amerioan Airways, Inc., continued to link 
New York, where connections were made for all parts of the United 
States, with Montreal and the Canadian air line system serving the eastern 
provinces ·of Canada. Northwest Air'ways, Inc . ., flying northward frorn 
Chicago, St. Paul and Minneapolis, carried passengers to Winnepeg, where 
lines of th~ Canadian system extended weStward into the mountains and 
northward toward Alaska. Mails from the Orient landing at Victoria, 
B. C., were speeded to Seattle by flying boat to c.onnect with the domestic 
air network. Alaska Washington Airways linked Seattle with Victoria, 
Vancouver and Manaimo in British Columbia with a passenger and 
txpress ser·vice. 

Canadian Airways, Ltd., operated the largest single air transport enter­
prise in Canada, cooperating closely with the United States air line sys­
tem. Because of the concentration of Canada's populace in widely scat­
tered sections of the country, a transcontinental service in Canada was 
considered unwise. In its place was an efficient .system of what might be 
called "local (:-ways" connecting the centers of populatio·n in Canada and 
meeting the American lines at border points. 

Daily service was mainta.ined during r931 between Detroit and Toronto, 
200 miles; weekly service was afforded points along the North Shore of 
the St. Lawrence River; and a bi-monthly service was operated to Anticosti 
Islands and Magdalen Islands in the maritime provinces. This service was 
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S£X HOURS FROM MIAMI 

Called the "most unusu;tl city in the: world," Port 3U Prince is reached b)' W:ISp· 
powered Fokkers of Pan American Atrways system. 

FLYlNG BOATS TO JAMAICA 

Giant Consolid3ted Commodore (2 Prall and Whitney Hornets) Bying boat of Pan 
American Airwa)·s preparing to take-off from Miami for King$too. 
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operated during the winter when other means of transportation were sub­
ject to tie-up due to snow and ice. 

Pa~senger and freight service was maintained on a daily schedule be­
tween Montreal, Quebec, Moncton and Charlottetown. From Pembina, 
N.D., at the United States border, passenger, mail and express service was 
operated northward to Winnepeg, Regina, Moosejaw, Lethbridge, Calgary 
and Edmonton. Occasional service was offered from Edmonton to Aklavik 
on the Arctic Ocean, weU within the Arctic Circle. 

American Lines in Alaska 

Alaska Washington Airways, an American line, maintained a service 
with fast planes for passengers and express from Seattle through British 
Columbia to Juneau, Alaska, I,o6o miles, on a twice weekly service during 
the summer months. 

The Alaskan Division of American Airways operated on an extensive 
system of lines farther north in the territory of Alaska, supplanting the 
dog team with the airplane in the li(e of the inhabitants. 

Its system covered a territory about x,ooo square miles. The 
planes Bew to Siberia on the west, to White Horse, Canada, on the 
east; as far south as Skagway and north to Point Barrow, in the Arctic 
Zone. 

Due to the low temperatures encountered in the district, many problems 
arose which were not found in ordinary operation. The thermometer often 
registered 70 degrees below zero. The frozen banks of snow and ice 
necessitated equipping ships with skis instead of the usual wheels during 
winter. 

The company accepted anything for transportation provided the ship 
would lift the load, and pigs ,and husky dogs were often carried. The 
most important item of express was gold dust. Although the planes 
operated over regular routes, many concessions were made from regulations 
to serve the people of the various communities. It was not at all out of 
the ordinary for a ship to carry a miner to the place where his claim was 
producing or where he wished to prospect, with a six months' supply of 
food, anc!...):o arrange to pick him up at the same place at the end of 
that time. 

Use of the planes practically dispensed with dog team travel. A plane 
was able to cover as much territory in an hour as a good team of huskies 
could make in a week and the more rapid form of transportation was 
naturally preferred. 

Alaskan Airways' regular schedules were as follows: Anchorage to Flat, 
weekly; Anchorage to Bethel, every other week; Anchorage to Bristol Bay, 
JDOnthly; Fairbanks to Nome, weekly; Fairbanks to Fort Yukon, weekly; 
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Fairbanks to Eagle, every other week; Fairbanks to Wiseman, monthly. 
All of these routes included stops at towns and villages along the courses. 

Pan American Airways Vast System 

The opening of 1932 marked the end of a pioneering era for the Pan 
American Airways System and placed the company in a position to carry 
out the principal tasks which confront the United States in international 
air transport. The year was a period of readjustment in which routes and 
schedules were changed, new extensions inaugurated, and revisions made 
in the company's operating policy to speed up international air mail and 
passenger services and insure their efficient operation without interruption. 

The most significant change came with the announcement December 
1 that the ·company was laying the groundwork for the largest marine 
air transport operation in the world. This called for giant flying boats 
to make scheduled runs out of Miami over the 7,500 mile eastern trwtk line 
to Rio de Janeiro and Buenos Aires by way of the West Indies; across the 
direct trans-Carribean route to Barranquilla, Colombia, and the Canal Zone; 
and over the shuttle routes by way of Cuba, Mexico and Salvador and 
along the north coast of South America. 

Installing this flying boat operation was one of the most sweeping 
readjustments ever instituted by an air transport company. It called for 
the construction of a gigantic seaplane base, which was designed to be 
the largest in the world. The Pan American International Airport at 
Miami, one of the finest landing fields in the country and formerly used 
by the company in its land plane operation between Miami, Cuba and 
Porto Rico, was being transformed into an aircraft repair base for the 
system where all major overhaul work was to be handled. Land plane 
equipment, which for four years had operated from this port, was trans­
ferred to Brownsville, Texas, the western terminus of the company, to be 
used on the Mexican and Central American routes. 

Under the new program the system was broken up into three main 
routes. From Brownsville, Tex., the western trunk air line covered Mexico 
and Central America to Panama and the Canal Zone, where it continued 
through an affiliated company, Pan American-Grace Airways, down the 
west coast to Chile and over the Andes to Argentina and Uruguay. Ten 
passenger tri-motored Fokker and Ford land planes were to be used on this 
route with the exception of the Bight between Panama and Peru, where 
eight passenger twin-motored Siko.rsky amphibians were to be used. 

The eastern trunk line stretched from Miami to Rio de Janeiro, Monte~ 
video, and Buenos Aires, by way of the West Indies. Twin-motored 24 
passenger Commodore flying boats were used on this run. Direct Sights: 
were made to Nassau and Havana from Miami, and the shuttle formerly 
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operated across the Caribbean to Cozumel was rerouted to Merida, Mexico, 
and on to Belize, British Honduras, Puerto Barrios, Guatemala and Sal­
vador, where the eastern and western trunk lines met. 

Flying boats making the run across the Caribbean to Colombia and 
Venezuela also were to be based at Miami. Arriving at Barranquilla, 
Colombia, these planes connected with shuttle services west to the Canal 
Zone, meeting the western trur,k line, and east to Trinidad, where the 
air passenger could transfer to the eastern trunk line operated from Miami 
to Rio de Janeiro and Buenos Aires. These various changes removed the 
slightest possibility o£ having mail and passenger service delayed due to 
any local interference which might occur from time to time. 

Throughout T93I, important extensions were inaugurated which led 
to the feasibility o£ the program of reorganization launched late in the 
year. The gap between Santos, Brazil, and Buenos Aires, Argentina, which 
stood as the only break in the system around the South American conti­
nt nt, was closed October 26 when the United States Post Office Department 
let contracts for the carriage of mail between these and intermediate points 
to and from the United States. Along the north coast of South America, 
mail and passenger services were facilitated when Pan American Airways 
secured a stock interest in the Sociedad Colombo-Alemana de Transportes 
Aereos, the Colombian national air line system generally known as 
"Scadta," and gained a membership on the board of d irectors. This facili· 
tated development of a highly coordinated mail, passenger and express ser­
vice to Bogota, capital of Colombia, and interior cities of that country on 
the air route. Early in May, the southern base of the longest over water 
hop in the world was shifted from the Canal Zone to BarranquiUa, Colom­
bia, cutting off more than 170 miles and offering better connections to the 
eastern and western trade routes. 

During the spring of 193 .t, air express was inaugurated throughout the 
West Indies and the east coast of South America as far as Rio de Janeiro, 
Brazil. The service was launch:::d on an experimental basis and three 
months later was approved and instituted throughout the remainder of the 
system. Drastic fare reductions were made in March, passenger rates being 
slashed from eight tb- forty-two per cent. over the entire system. This action 
was followed in December by an announcement of a ten per cent. reduction 
for round-trip tickets. 

The most significant dcveloprr.ent of the company's equipment during 
the year came with the introduct:on of two giant 50 place Sikorsky S-40 
(4 Pratt and Whitney H ornets) amphibious, the "American Clipper" and 
her sister-ship the "Caribbean Clipper." These mammoth planes were 
constructed as the first of a Reet of super-airliners which Pan American 
Airways contemplated building. In a measure, they were also introduced 
to offset European competitors who for six years had been working on the 



ALASKA TO ARGENTINA BY AIR 57 

IIAITI PASSES TilE WINDOW 

Pvrt :~u Prince, Haiti, passc:s beneath a Fokkcr (3 Pratt and Whitney Wasps) transport 
of Pan American Airways linking the West Indies. 

NICARAGUA PROVLDES CO.t--TRAST 

Old :~nd new meet at Managua where ox carts receive mail cargoes of Pan American 
Airways' planes arriving from the United States . 
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development of huge marine craft with a view to capturing important 
world trade routes by ai:r. Unlike the development of the American equip· 
ment which was financed by private capital, the ,European flying boats 
were built with the aid of generous cash stibsidies from the government. 
Mrs. Herbert Hoover acted as sponsor of the first ship, christening it 
"American Clipper." Col. Charles· A. Lindbergh flew it on the inaugur-al 
two-day trip from Miami to Colombia and forecast even faster service with 
his record r.eb.1rn flight of 12 hours in one day from Colombia to Florida. 

American-Owned Line in Mexico 

Next to the vast Pan American system in the number of miles scbeduld:l 
tc·> be flown weekly by the various lines in Latin America .stood another 
American-owned line, rhe Corporaci6n Aeroniut.ica de Transportes, S. A., 
in Mexico. C.A.T., as as the line was popularly known, opeJ:ated three 
routes all within the borders of Me~co but makiog connections with the 
United States domestic ~ystemat points ~long the border. Using American· 
built planes, it operated daily service on a Mexican transcontinental route 
from Mazatlan on the Pacific coast to Matamoros-Brownsville on the 
Atlantic, 638 miles and a central route from Juarez..El Paso to Mexico City, 
1,104 miles, carrying passengers and Mexican mail. In 1930, 4,ooo,531 
kilometers were flown in Mexico with 20,920 passengers, 74,9-30 kilograins 
of mail, 72,930 kilograms of express, and 196,583 kilograms of baggage, 
according to official reports. of the M:e.xican government. The lihe. experi· 
enced a roo per cent. increase in passenger traffic and r,ooo per cent. in· 
crease in freight volume during 1931. 

Cuban Curtiss Line Expands 

Compafiia Nacjonal Cubana de Aviation Curtiss, 'Controlled by North 
American Aviation Corporation, extended its service April r from Santiago 
to Baracoa, using Sikoi'~ky an1phibions, with stops at Antilla and Cayo 
Mambi on a daily se.rvice. On July r, a sto'p at Cienfuegos was added to 
the trunk route operated .daily with tri-motored Fords from Havana tq 
Santiago, by way of Santa Clara, Mor6n, Camaguey,· Victoria c,le las Tunas 
and Holguin . 

. The company, operating under an exclusive contract with the Cuban 
government for transportation of d01nestic mail and air parcel post, operated 
1,340 miles daily, adding passenger, express and freight service to its mail 
loads. In 1930, the Cuban Curtiss line Bew 103,500 miles, carrying 1,214 
passengers and 3,2-29 pounds of mail. Traffic increased rapidly so that 
the line carried 2.442 passengers and 63,995 pounds of mail over 215,360 
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miles in the first six months of 193 r. New stations were under construc­
tion at Santa Clara Mor6n and llolg ul'n. 

American L ine in Peru Loses Contracts 

The American-owned and operated Faucett Aviation Company, one of 
the pioneers in Latin American air transport, continued operation of its 
local services to Peruvian cities despite the fact that the Peruvian govern­
ment rescinded its mail contract, June 19, and instituted a mail service 

MOORJNG IN PA.I'lAMA HARBOR 

Sikorsky S·J8 (2 Prau and Whimey Hornets) amphibion of Pan American Airways 
about to moor at Panama alongside other ocean-going craft. 

with military planes and pilots. The change was made to furnish military 
pilots with experience and at the same time derive some revenue for the 
government. Several crashes and delays of the mail caused Peruvian busi­
ness men to protest the change and urge the restoration of the efficient 
system they formerly enjoyed. 

The Faucett Company, using four Stinson Detroiter monoplanes flown 
by three American pilots, flew 221,894 miles in 1930 and 1 t6,oo6 miles 
in the first six months of 193r, carrying 2,306 passengers, 3,113 po~;~nd s of 
mail and 1,726 pounds of express in 1930; and 1,232 passengers, 2,552 
pounds of mail, and 2,866 pounds· of express in the first six months of 
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1931. The line had no accidents in either year, operating 1,264 miles of 
routes between Arequipa and Talara in Peru. 

Thirty-Minute T ranscontinental Flights 

Isthmian Airways, Inc., using Hamilton metal seaplanes, continued its 
unique 30-minute service three times a day between the Atlantic and 
Pacific and return over the 47-mile route from Cristobal to Balboa in the 
Canal Zone. The company reported an increased volume of business 
during 1931 as the popularity of the service, inaugurated in the spring of 
1929, increased. 

Another unique foreign air service operated by an American line was 
that which sped the mails from New Orleans to Pilottown in Louisiana. 
Because it carried mail bound ~or foreign countries or received mail for 
the United States from foreign countries it was classed by the Post Office 
Department as a foreign air mail rout~. The Seattle-Victoria shuttle service 
in the northwest was in a similar category. 

S~adta Expands in Colombia 

T he Scadta line of Colombia, in which Pan American Airways obtained 
a stock interest in 1931, operated the Magdalena River Line from Bar­
ranquilla to Bogota, 630 miles; the Transandien Line from Bogota to 
Ibague, 1 25 miles; the lnterv~:ean Line from Barranquilla to Buenaventura 
and Twnaco, 840 miles; and lines from Barranquilla to Cienaga, 40 miles; 
and to Cartagena, 75 miles. Service to Guayaquil, Ecuador, was sus­
pended, the last flight being made northward December 28, 1930. 

In May, Scadta obtained approval of a contract from the Venezuelan 
National Congress for passenger, mail and express routes from Barranquilla 
to Maracaibo; from El Banco to Encontrados and Maracaibo; from Cucuta 
to Maracaibo; and from Maracaibo to Curacao, but service was not estab­
lished over the new lines in 1931. Scadta also had mail contracts with 
Colombia, Panama, Ecuador and most European countries. In February, 
the company was commissioned by Presidential decree with the administra­
tration of Colombian air mail. 

T wenty-one seaplanes, land planes and amphibians were used on the 
routes over which 743,702 miles were flown in 1930 with 5,083 passengers, 
90,607 pounds of mail and 144,236 pounds of express. In the first six 
months of 1931, 332,050 miles we~ Aown with 3,109 passengers, 4I,915 
pounds of mail and 67,990 pounds of express. T hrough the operating 
agreement with Pan American Airways, Scadta provided two-day service 
from Colombia to the U nited States for its passengers. 

French L ines Experience Difficulties 

The Compagnie Generale Aeropostale, one of the earliest air transport 
pioneers in South America under the' name of Latecoere Air Lines, ex-
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BOL!VTAN LINE USES SEAPLANES 

Amid a picturesque selling, a Junker scapl:tnc of Lloyd Acrco Boli,,iano mnkcs a l:lllding 
ttt Rib~rnlto :Ut~ Aying from T odos Santos. 

IN TRANS-ISTHMIAN SERVICE 

Hornet-powered Hamilton metal planes of Isthmian Airways, Inc., an Americnn enter· 
prise, seen at Balboa in service across C:lllal Zone. 
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perienced serious financial difficulties in I93T when the French Chamber 
of Deputies, which bad supported the operation for years, refused to grant 
the annual $J,ooo,ooo cash subsidy to the line. Impressed, however, with 
the importance of this company as a link between France and South 
America as an aid to French trade, the Chamber later altered its view to 

permit the French government to take an intere$t in the company. 
On January 9, 1931, Aeropostale inaugurated weekly passenger and mail 

service between Venezuela and Trinidad, but this line was suspended in 
May when the company ran into financial difficulties. Air mail and pas­
senger service between Arica, Chile, and La Paz, Bolivia, started in Sep­
tember, 1930, was discontinued in April, 1931. 

The route from Santiago, Chile, to Buenos Aires, Argentina, was con­
tinued in operation, along with the main route up the east coast of South 
America through Montevideo, Uruguay, and Rio de Janeiro to Natal, Brazil, 
where connections were made with fast French warships to bear the mail to 
Africa and on to Paris by air. The weekly services berweeJ1 Maracay, 
CQro and Maracaibo, Maracay and Ciudad Bolivar, and Bolivar, Guasipati 
and Tumeremo--all in Venezuela- were continued during 1931. 

Paraguay was without air service of any kind as a result of Aeropostale 
discontinuing its route from Asuncion to Buenos Aires April 17, 193 r. The 
company announced its plans to serve Lima, Peru, and advertised through 
mail service from Europe by way of Dakar, Africa, and Natal, Brazil, early 
in 1931, but after a short period of operation, the service was discontinued. 

A subsidiary of Aeropostale, Aeroposta Argentina, S. A., discontinued 
its services from Buenos Aires through many Argentine cities to Rio Gal­
legos, x,6so miles) in Patagonia. The Argentine government, however, 
indicated that it valued the importance of this service sufficiently to organize 
a line under the direct supervision of the Argentine civil air ministry and 
reopened the line to Patagonia October 2, I931, on a bi-weekly schedule. 
Service to this "far corner of the Western Hemisphere" was thus preserved, 
making possible a complete chain of international air lines from Alaska to 
the southernmost part of Argentina. Pilots of the Aeroposta Company 
\verc employed and planes and airports of the company used. 

Germans Back Condor Syndicate 

German capital and governmental support continued to back operations 
of the Condor Syndicate, Ltd., a company closely affiliated with the 
Deutsche Luft Hansa, on the cast coast of South America and in Brazil. 
The syndicate operated 2,JOI miles o.f air routes in its own name between 
Rio de Janeiro and Rio Grande do Sui and from Rio de Janeiro to Natal, 
with many intermediate stops at Brazilian points. A closely affiliated line, 
the Empreza de Viacao Aerea Rio Grandense, S. A., carried passengers, 
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PAN A1\fERJCAN AT MONTEVIDEO 

Kcystone-Loening (Wright Cyclone) amphibian of Pan American Airways at Monte· 
video, Uruguay, showing new custom house in backg round. 

HAITIAN AIRPORT FOR LEATHERNECKS 

United also used for a base by 
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mail and express from Rio Grande do Sul to Porto Alegre and from Porto 
Alegre to Santa Maria over 320 miles of routes. 

Mail was flown to Natal, where fast steamers carried it across the 
Atlantic to the Canary Islands to connect with planes of the German Luft 
Hansa for the trip northward to Berlin and other European points. It was 
planned to use planes for the Atlantic hop as soon as practicable. T he 
"Graf Zeppelin" on its six trips during 1931 to South America made use 
of these connecting air lines to speed mail it had carried across the Atlantic 
to its destination. 

New Brazilian Military Line 

The Military Aviation Corps of Brazil, under the direction of the 
Ministry of Communication and Public Works, inaugurated a commercial 
air line June 24, 1931, between Rio de Janeiro and Sao Paulo on a thrice 
weekly basis. The Ministry planned the extension of this 225-mile line 
to other sections of the country, using military planes and pilots. 

Seven air lines operating in Brazil, including Pan American, the Condor 
lines, and the Aeropostale lines, operated over 13,218 miles of routes with 
47 planes and 22 pilots during the first three months of 1931, making 509 
flights over 440,033 kilometers with 903 passengers, I0,504,o9r kilograms 
of mail, 5,582 kilograms of baggage, and 4,185 kilograms of freight. In 
1930, Jive route.s stretching 13,643 miles and using 62 planes and 39 pilots 
made 1,70 Higqts over r,6r7,977 kilometers with 4,667 passengers, 
3I,956,271 kilograms of mail, 23,864 kilograms of baggage and 9,508 kilo­
grams of freight. 

Chilean National Line Contracts 

The Chilean National Air Line, aided by the Chilean government in 
the purchase of equipment and holders of a monopoly on mail contracts 
in Chile, discontinued its service south of Santiago August r, and reduced 
its service between Santiago and Arica, Chile, and intermediate points to 
twu round trips a week with single-engined planes. Tri-motors formerly 
used were withdrawn. 

In 1930, the Chilean National Air Line made 2,583 Sights lasting 6,rs6 
hours and covering 621,785 kilometers with 5,106 passengers, 3>386 ki'o· 
grams of mail and 80>328 kilograms of baggage. 

Bolivian Line Continues Operations 

Lloyd Aereo Boliviano, operating air lines wholly within Bolivia, di>­
continued service from Santa Cruz to Yacuiba during 1931, but continued 
the operation of six other lines: Cochabamba to Santa Cruz, 274 miles; 
Santa Cruz to Puerto Suarez, 469 miles; Sucre to Cochabamba, rso miles; 
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WHERE AIR TRAVEL COUNTS 

Flores, Pctcn, Guatemala, now only two hours by plane from Guatemala City, formerly 
requiring 15 clays of travel, mostly on muleback. 

MAIL FOR GUA 1'EMALAN INTERIOR 

Mail stacked in front of Kreutzer (3 Kinners) transport of Guatemalan A " iation 
Company to be flown into interior ot counuy. 
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Cochabamba to Todos Santos, 135 miles; Riberalta to Todos Santos, 625 
miles; and Cochabamba to La Paz, 236 miles. 

From A ugust r, r925, when the company began operations, until Sep­
tember 30, 1931, the Bolivian line flew 881,446 kilometers carrying 15,65r 
passengers, 20,535 kilogram~ of mail, and 1,386,22.1 kilograms of express. 
In 1!)3r, 13,640 kilometers we~;e being flown monthly. The company owned 
two Junke~;s W-34 (Pratt and \Vhitney Hornet), four Junkers F-13 
(B.M.V.), one Jtmkers A-50 (Genet) and one Aerosport (Junkers). It 
was aided by a subsidy from the Bolivian government. 

Peruvian and Honduran Li.nes 

The Peruvian Naval Air Lin.:: continued operation of its lines between 
San Ramon and lquitos, Soo miles, and Moyobamba and lquitos,. 360 miles, 
into the interior of Peru; and took over the addeo responsibility of cearrying 
the Peruvian domestic mails formedy carried by the Faucett Aviation Com­
pany. The mail line served Ta,lara, Paita, Piura, Chiclayo, Pacasmayo, 
Trujillo, Chirnbote, Lima, Arequipa and Tacna twice weekly. Military 
planes and pilots were used. 

The Compafiia Aereo Hondureiio, a llne operated for the public by 
the United Fruit Company in Honduras, discontinued all public service 
in 1931. Part of the company's equipment was sold to Gordon and Scholes, 
a transportation company in Tegucigalpa, which pfanned to replace it in 
public service. 

Two Hours Instead of 13 Days 

The Comp<J.illa Nacional de Aviaci6n of Guatemala operated a domestic 
· mail, passenger and e~press service into the interior of Guatemala. In 

the year ending June 30, 1931, the line flew 157>315 miles with 2,989 
passengers, 59,742 pounds of mail and 17,.707 pounds .of express. 

An example of the time saved through use of the service was seen in 
the two-hour flight from Guatemala City to Flores, the island capital of 
the Department of Peten, which formerly required a day's railroad journey 
to Puerto Barrios, a day's ocean travel to Beli'..:e, British Honduras, a:rrd 
about II days on mule-hack over a tortuous trail to Flores. The company's 
equipment consisted of a Fleet (Kinner) bip,lane; Kreutzer (3 Kinners) 
monoplane; Ogden 0sprey (3 Menascos); and one Hodkinson (3 Curtiss 
Challengers). Two pilots flew the l~e. 

No attempt has been made here to .give detailed i.nformation on the 
time-saving va.lue of the various lines radiating from the United States 
to 32 countries and colonies of Latin America. ft should be sufficient to say 
that New York business houses may send their mail or their executives to 
Buenos Aires in eight days, a journey requiring r8 days by the fastest 
steamships, and fo Santiago, Chile, in seven days, a r6-day steamship 
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journey. BJ.Ienos Aires is farther from New York than Moscow, yet little 
farther away in point of travel time than Los Angeles was by rail. Emo­
pean nations realized the importance of this time advantage in reaching 
Latin American trade centers, and now London's mail is in Buenos Aires 
by air and fast steamship in nine days. It placed an added burden on the 
ingenuity of the Ameri~:an enterprise to preserve a time advantage for 
American business. 

Aircraft Exports and Production 

Just as Latin Amer:ica proved an important market for all American 
goQds; so it was a rich field for American aircr:aft and engines. A major 
part of the planes and eiJ.gines in the Western Hemis'phere outside the 
United States was of American manufactur.e, even in Canada where British 
competition was great. 

In only three ceuntries of the West~rn Hemisphere eutside .the United 
States were airplanes or engines produced: Canada, Chile and Mexico. 1n 
Canada, branch factories. of American and British firms predominated. In 
Chile, the Curtiss-Wright Corporation operated a factory for airplanes 
under concession of the Chilean government, manufacturing eleven planes 
during the first six months valued at $330,000. Manufacturing was con­
centrated on Curtiss Hawks and Falcons for the Chilean government. In 
Mexico, the Azcarrate Aircraft Company continued the manufacture of 
a training plane by that name; Curtiss-Wright obtained a contr;act during 
1931 with the Argentine government for the manufacture of the Whirl­
'!Vind and Cyclone series of engines in a factory at Cordoba, .1\.rgentina. 
E1~gines of French design were previously manufactured in Argentina. 

Private Flying and Commercial Schools 

The year saw some increase in private £ying and student instruction 
outside the Un.ited St(ltes and Canada in the Western Hemisphere. In 
Bolivia, Lloyd Aereo Boliviano operated an aviation school with a fou r­
year c~urse and had 18 students under instruction during 1931. Chile 
had ten privately owned airplanes and 20 licensed private pilots; the Chilean 
National Air Line stimulated interest in flying through frequent sightseeing 
trips at Santiago; and the Aero Club of Chile instructed civilian members 
of its club, graduating ten sttidents during the year aud having as many 
under instruction. Cuba entertained many private fliers from the United 
States; and the Curtis.s Flying School at General Machedo Airport at 
Hava.na offered complete courses to students. 

In Santo Domingo, the one privatdy owned plane in the country was 
pressed into service during 1931 on a tri-weekly schedule between Santo 
DoJllingo and Santiago, So miles, carrying 275 passengers in four months 
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on the 40-rninute trip. In Haiti, a United States Marine Corps officer had 
the only privately owned plane in the country. In Mexico, there were 
40 privately owned planes and an aviation school at Mexico City as well 
as four .other ~chools in the country. In Trinidad, a privately owned 
plane was bought during the year. Peru entertained the Shippee-Johnson 
Expedition, a. pdvately financed American group, Bying two Bellanca planes 
en photographic and exploration missions. There was a privately owned 
Heath Parasol in Peru, and in El Salvador the aviation dub owned a 
plane. 

Uruguay had seven privately owned planes. A club, known as the 
Centro Nacional de Aviaci6n and operating under government subsidy, 
maintained an airport at Melilla, a suburb of Montevideo, and trained 
seven pilots in 1930 and five in the first six months of 1931 on one plane. 
None of the other countries of Latin America were knO\vn to have priv.ately 
owned planes or commercial schools. 

Military Aviation Advances 

Military air forces, corps or departments were maintained in Argentina, 
Bra~il, Bolivia, Canada, Chile, Colombia, Cuba, Ecuador, Guatemala, 
Panama, Paraguay, Peru, Uruguay, and El Salvador, during 1931. 

The Chilean air force, equipped with roo planes including training 
ships and manned by 150 pilots and 50 ground officers, was consolidated 
during the year under one department headed by the Sub-Secretary for 
Aviation. The military and naval services objected to the air force con­
solidation when it was effected, but subsequent events, including the mutiny 
of .the Chilean Navy which was broken by a bombing attack made by the 
aviation force, greatly improved the position ·of the aviation service as a 
separate force. The attack of the aviation forces on the mutinous Chilean 
naval vessels, September 6, was one of the first actions since the World vVar 
i.n which aviation was used againsr armed naval vessels. The attack was 
made with 12 planes using 25 to 6oo pound bombs. No direct hits were 
made as the aviation force was instructed to prevent damage. to the ships, 
if possible, during the first attack. A second skirmish was unnecessary 
when the mutinous forces capitulated as a result of the preliminary bomb­
ing. American-designed planes were used by the air force, being manu­
factured in Chile in 1931 tmder concession granted the Curtiss-W r\ght 
Cl;,rporation. A military school at El B()sque airdrome was maintained) 
graduating 20 students during the year. 

Three Curtiss Hawk pur.suit planes with Pratt and Whitney Wasp 
c11gines. were added to the Cuban Army Air Service early in 1931, supple­
menting 19 other American planes in the Cuban force. The Colombian 
Air Force, small but efficient, had a Curtiss-\Vright Falcon, Fledgling and 
Air Yacht among its equipment. Military aviation in the Dominican 
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AIRPORT IN COLOM131A 

llucnavencurn, Colornbi:•, base of d1c Socicdnd Colombo Alcmena de Trnnsportes Acrcos 
i11 which Pan Americ~n Airways holds n stock imertst. 

FLYI.N'G TO MEXICO CITY 

Lockheed Vega (Pratt and Whitney Wasp) monoplane of the Corporaci6n Acron:lutica 
de Transportes, an American line in Mexico. 
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Republic was coJUpktely wiped out with the cyclone of 1930 and wa~ 
not restored in 1931. 

The Ecuadorian Aviation Corps had seven officers and 25 enlisted men, 
but only one serviceable observation plane, a Travel-Air. Ecuador was 
negotiating with an: American concern for new equipJUent at the close of 
the year. Eight planes were in the Guatemalan Air Corps and two new 
Waco biplanes were on order. The Republic of Panama purchased a Key· 
stone Commuter and two Travel-Air Speedwing Sportsman planes from the 
.Curtiss-Wright Export Corporation during 1931 to be used for transport 
of mail, freight, government officials and emergency ambulance work-

Argentina and Brazil both maintained aviation units in their armies. 
Pa.(aguay had 33 planes used for military pu.tposes, eight of which \>vere 
for training. El ·Salvador had three Waco biplanes in its air corps. Uru­
guay had 30 planes in its military aviation service, none of which were 
of recent models, used chiefly to train pilots. The United Stat«s Marine 
C0rps in Haiti, under the treaty of 191.5, mainmined six or more planes 
in that country and provided a .field at Port au Prince which was used 
by Pan American Airways as :well as for the Ma.rines' base. The Haitian 
treaty was to expire in 1936-

Planes on Errands of lVIercy 

Aviation's far-flung system of air lines in the Western Hemisphere 
carried out many errands of mercy during the Y,ear, from carrying serum 
and supplies into remote corners of Alaska to aiding the victims of disaster 
in Central America· and the Carribean. 

In Marth, Managua, Nicaragua, Was stricken with a devastating earth­
quake. When news of the disaster was. received in the New York office.s 
of Pan American Airways, a radio was sent to one of its planes bound 
for San Salvador, instructing th: pilots to drop his passengers and proceed 
to Nicaragua to turn over communication facilities to the government. 
Two hours later the plane landed on Lake Managua and the radio started 
broadcasts for aid. Ip the meantime, relief forces were being organized by 
the company in Miami, Cristobal and Mexico City. The next morning 
found seven company planes Managua-bound with doctors, nurses, medical 
supplies, food and water- The part played by the· squadrons from the 
Navy aircraft carrier in the Carribean is described in the cha,pter, "Wings 
for the Fleet." 

Seven months later a Pan American Airways radio again tappe'd out 
news of an impending disaster. This time it 'was from Belize, British 
Hcmduras. For the nr~t time in the memory of the inhabitants, the city 
was struck by a hurricane and destroyed. Shortly before the big wind 
struck the city, the radio operator at the Pan American station was alarmed 
by barometric readings he was taking. He issued a warning to the popu-
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lace and was busy transmitting information to his base station at Miami 
when the wind carried away his apparatus. 

All night long the operator and the station's crew worked in rigging 
up emergency equipment. The first news of the havoc wrought reached 
a waiting world the next morning by radio. Again, a Pan American Air­
ways plane was the first to reach the scene and, although unable to land, 
dropped food and medical supplies. 

In July, a Pan American Airways pilot on his regular r un from Tampico, 
Mexico, to Brownsville, Tex., discovered the American good-will fliers, 
Seth Yerrington and Edward Maloney, forced down on an isolated Mexican 
beach on a non-stop attempt to reach Mexico City. C. K. Travis and his 
family were picked up by a Pan American Airways plane after being 
forced down in an isolated section of Mexico. 

The most spectacular rescue event of the year found Pilot Frank 
Ormsbee of Pan American Airways flying a giant 22-passenger "Com­
modore" flyitrg boat from Cristobal to Barranquilla across the Caribbean 
when he sighted ten men in a lifeboat and one on a raft about 40 miles 
at sea. Radio messages were sent from the plane to shore, calling for aid 
and giving the position of the helpless shipwrecked band. On the second 
day, after bad weather held up an immediate rescue by steamships, the 
United States Navy minesweeper "Swan'' picked up the survivors. The 
olu rotor ship "Baden Baden" had sunk. 

Radio in each case played a spectacular part. But it was merely an 
outstanding example of the excellent communication necessary to weld 
together all parts of the great system. During 1931, Pan American Air­
ways maintained an average efficiency of more than 99 per cent. a record 
which the 53 radio stations of the company aided in making. With the 
completion of the extensive plans for marine operations and development 
of other American-controlled lines in the Western Hemisphere, America 
seemed assure.d of a fi rmly entrenched place in the international sky. 
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(!;> Bost011 Tra•ucript 

RAKING FIRE ON BOMBEHS 

Wasp-powered Boeing pursuits diving on Curtiss Condor (:2 Conquerors) bombers, 
snapped by Warren Colby of the Boston Transcript during critical moment in Army 

Air Corps maneuvers over Boston. 



CHAPTER V 

ARMY AIR CORPS FLIES ON 

First Air Division in Maneuvers-Speeds of Tactic;U Planes Increased­
Five-Year Program Still Incomplete-Ge:neral Foulois Becomes Chief­

"West Point of the Air" Opened 

,t\RMY aviation reached new high watermarks in tactical and technical n perfection during 1931, but lacked the fulfillment of its procurement 
plan under the pve-year program authorized by Congress in 1926. 

The Army Air Corps maneuvers in May, involving 4,ooo,ooo miles of fly­
ing by the world's first air division, and the progress made in developing 
new typ~s of tactical planes with greater speed and efficiency attested to 
Army Air Corps' advances during the year. Failure of Congress to ap­
propriate the necessary funds caused the Army Air Corps to fall behind its 
6ve-year program schedule for new aircraft and additional personnel. 

From a technical standpoint, the year's greatest progcess was made 
quietly in the research and engineering sections of the Materiel Division 
at Wright Field with the aid of prominent aircraft manufacturers who built 
new pursuit, attack, bombardment and obsei"Vation planes for test. As a 
result of tests made in 1931, it was indicated that pursuit pl;J,nes with tactical 
squadrons would soon have speeds in excess of 225 miles an hour; attack 
and observation planes, speeds of 200 miles an hour; while bombardment, 
the slowe.st member of the military air family, would push forward to 
speeds of more than 180 miles an hour. 

Initial proc.urements were made of pursuit types having a high speed 
of 214 miles an hour, as compared with 175 miles au hour for standard 
types in service. New observation planes were developed with speeds as 
higp as r82 miles a.n hour, an increase of about 40 miles an hour over 
types generally in ser·vice. The most marked improvement was made in 
the performance of bombardment and attack types. A new bombardment 
plane passed its experimental tests with a high speed of r88 miles an hour. 
This represented an increase of 6o miles an hour over types in service and 
marked an advance greater than that made during the entire period from 
the close of the World War to ?e fit ~ Y tctack airplane, which passed 

1'1JB~~C li!IRARY . ·'· · 0 ~1tetey, C 
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its experimental tests and was being procured in sufficient numbers to 
equip one attack squadron attained a high speed of 196 miles an hour, an 
increase of 55 miles an hour over types operated by the attack group. 

In obtaining these improved performances, none of the other essential 
characteristics required of military planes by the United States was sacri­
ficed. In aircraft engine development, the attainment of more horsepower 
per pound of engine weight, by means of higher operating speeds and com­
pression ratios, supercharging, improved fuels, and fuel metering, was 
achieved. These engineering advances in aircraft and engine design are 
discussed more fully in Part II of this volume, where an extensive section 
of three-view drawings of new military aircraft types will be found. 

The most spectacular demonstration of the Army Air Corps' efficiency 
was staged in May when the First Provisional Air Division was organized 
near Dayton, 0., under the command of Major General Benjamin D. 
Foufois, who on January r, 1932 succeeded Major General James E. Fechet , 
as Chief of Air Corps. The division, composed of one pursuit wing, one 
bombardment wing, two observation wings, one attack group, and a trans­
port group, was the first to be organized in the history of world aviation. 
The personnel and equipment consisted of 692 officers, 69 Rying cadets, 
643 enlisted men, 14 civilian mechanics, and 663 airplanes. All Regular 
Army and National Guard Air Corps units, except one observation squad­
ron, were assembled in the division, which added eight squadrons of officers 
and cadets from the Advanced Flying School at Kelly Field, Texas. It 
was the greatest concentration of military planes flying in formation as a 
Ullit in the history of world aviation, although eclipsed in size later in the 
year by the maneuvers of 894 planes in Italy's Air Force sham battles. 

Wing and division practice formations were staged in Ohio from May 
15 to May 19, when the division moved on in formation for a demonstra­
tion and review along Chicago's lakefront, then proceeded to New York, 
Hartford, Springfield, Boston, Atlantic City, Trenton, Jersey City, Phila­
delphia and Washington. President Hoover watched the final review and 
demonstration on Memorial Day from the lawn of the White House. Dur­
ing the mobilization, demobilization and operation of the First Air 
Division, every state in the union was flown over, and 4,ooo,ooo miles were 
flown-more than American fliers in the World War flew during the 
entire conRict; yet without a single person killed or seriously injured. 

Wide newspaper publicity given the spectacular reviews and demon­
strations of the First Air Division resulted in an erroneous conclusion by 
the general public that America's Army air defenses were equal, or even 
superior, in strength to those of other leading powers. This was clarified 
in the annual report of the Assistant Secretary of War for Aeronautics, F. 
Trubee Davison, who pointed out that the conclusion was wrong. 

"In the first place, only 449 of the 663 planes which took part were 
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PREPARING TO "BOMB" NEW YORK 

Twenty Keystone (2 Pratt and Whitney Wasps) bombers of the Arm y Air Corps llying 
down Hudson Ri,,er during maneuvers. 

TESTING AIRPORT FACIUTIES 

Bowles·Agawam Airport at Springfield, Mass., showing largest concentration of Army 
planes on a single field during maneuvers. 



AIRCRAFT YEAR BOOK 

fighting types that could be used against an enemy," Mr. Davison wrote. 
"Of these fi rst-line planes there were 133 pursuit, 39 bombardment, 51 
attack, and 238 observation craft, including 97 planes from National Guard 
observation units. The 449 tactical planes represented the maximum com~ 
bat strength of Army Aviation in the continental limits of the United States. 
The remaining 214 planes were training types and transports which, while 
essential to military aviation, have no value in actual combat operations. 

"There exists a vast amount of confusion regarding air strengths here 
and abroad because such figures as are published by the various countries 
are computed on a basis different from that used in the United States. 
Without attempting to draw any conclusions, let me state that the United 
States stands fourth in actual tactical strength; that is, the number of air­
planes which could be used in operations against an enemy at the begin­
ning of hostilities. This includes both the Army Air Corps and the Naval 
Air Service. As a matter of fact, in an emergency the Naval Air Service 
would be with the fleet and so should not be counted with land forces. 
With the naval airplanes out of the picture and considering our land air 
forces alone in comparison with those of other powers, the United States 
stands fifth." 

While the May maneuvers did nor involve any tactical problems, valu­
able information was obtained about the handling of large units, both on 
the ground and in the air, about the supply and logistics of a large mobile 
air force, and about the staff requirements of an air division. The maneu­
vers also illustrated the value of commercial airports to military aviation 
in case of an emergency, and tested the efficiency of both military and com­
mercial airports when called upon ro facilitate the rapid movement and 
proper servicing of large numbers of military aircraft under simulated 
emergency conditions. Owing to the manner in which Army Air Corps 
stations were scattered throughout the country and the inability of any 
one airdrome to provide space and care for the mass of planes which would 
be concentrated in case of war, it was evident that non-military airports 
would be called upon to play important roles in the nation's air defenses 
in case of an emergency. 

The opening of 1932 found the Army Air Corps still struggling to 
obtain its full strength in planes and personnel under terms of the five-year 
program adopted in 1926. In personnel, there was a shortage of 190 regular 
Army officers in the Air Corps and x87 reserve officers on extended active 
duty. The program was substantially met in the number of enlisted men 
since such personnel was always subject to minor variations. In planes, 
there was a shortage of x83 aircraft at the close of the fourth increment 
in the five-year program. The end of the 193 I fiscal year found the Army 
with 1,476 serviceable airplanes. The end of the fourth increment called 
for 1,~9 planes. Because of the quality of the serviceable planes on hand, 
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TUCKING UP ITS WHEELS 

Gencr.~l Avi3lioo's Y0-2.7 (2. Curtiss Conquerors) observation plane for the Arrny Air 
Corps in Right with landing gear retracted. 

NEW ANTI-DRAG RING 

Curtiss anti-drag ring installed on a Curtiss Hawk (Wright Cyclone) for the Army 
Corps to increase the plane's speed. 
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the Air Corps was better equipped than at any time in its history despite 
the program shortage. 

Because experience demonstrated that 12.5 per cent. of the total num­
ber of planes were at repair bases for major overhaul, and might just as 
well be in museums so fa r as their tactical value during that period was 
concerned, it was evident that z,o58 airplanes must be on hand at the end 
of the five-year program in 1932, if x,8oo serviceable airplanes were to be 
maintained in readiness at all times. To keep up this strength, past ex­
perience showed that annual replacements of 25 per cent. or 515 airplanes 
would be required. Since the Air Corps Act of 1926 limited the number 
of replacements annually to 400, the Assistant Secretary of War for Aero­
nautics recommended that legislation be prepared and submitted to Con­
gress to remove this limitation and permit the required tncreased annual 
replacement at the end of the five-year program. 

It was evident from military and commercial production and sales 
statistics for 1931 that the aircraft industry was. not yet in a position to pro­
duce equipment of the type required and in sufficient numbers to meet the 
demands which would be made in case of war. I t was necessary, there­
fore, that the legislation recommended by the War Department be enacted 
by the Seventy-Second Congress in session in 1932, if the industry was to be 
insured sufficient support to permit it to hold its engineering and production 
organizations intact. The recommended legislation would insure a continu­
ing program necessary to inspire constant technical advances. It was doubly 
important that Congress provide sufficient funds to enable the fulfillment 
of the five-year program, which was lagging, as well as to back up the 
recommended replacement legislation. 

During 1931, the ·Air Corps expended $11,999,ooo toward the comple­
tion of its housing program. Finished construction, and the amounts ex­
pended, were divided as follows: hangars, shops and warehouses, 
$2,389,000; administration, photos, radio and opemtions, $75,ooo; airdrome 
improvement including night lightu1g, paved aprons and gas tanks, 
$I,]5J,ooo; officers' and non-commissioned officers' quarters and mess, 
$3,034,000; enlisted men's barracks, $4,o88,ooo; service and recreational 
units, $ros,ooo; quartermaster activities, $uo,ooo; and miscellaneous items 
such as hospitals, sanitation, fire and police, $441,ooo. 

T he most outstanding building project of the year was the completion 
of the "West Point of the Air," Randolph Field, which received its first 
training class November I, after several years of construction at a cost of 
$ro,ooo,ooo. Randolph Field, near San Antonio, T ex., was not only the 
largest airdrome in the world, covering more d1an 2,ooo acres of landing 
area surrounding a self-sustaining city with a population of more than 
3,500, but also the first "air city" ever built. It was constructed with an 
eye to beauty as well as utility. 
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"BA TILE OF ATLANTIC CITY" 

Curtiss Condor (2 Conquerors) bombers being attacked by Wasp-powered Boeing 
pursuits during Army maneuvers over resort city. 

CONCfu'ITRATE AT WRJGHT FJELD 

Squadrons parked row on row ncar Army Air Corps research plant at Wright Field 
during 1931 maneuvers' concentration near Dayton. 



8o AIRCRAFT YEAR BOOK 

Aside &om the hangars and shops, the 400 buildings io the "city," 
which were placed in the center of the huge airdrome, were in ffilSSion 
style and dominated by an administration building, topped by a magnificent 
tower. The spire was the only tall object built on Randolph Field. All 
light and telephone cables were buried underground. There were no radio 
masts, as radio communication was ma intained through remote control 
with the wireless station at Fort Sam Houston, 20 miles away. The field 

WATCHING ARMY AIR MANEUVERS 

Maj. Gen. B. D. Poulois, new chid of Air Corps, Secretary D3vison, Maj. Gen. ]nmcs E. 
Fechct, retiring chid, and Brig. Gen. H. C. Pratt at Dayton. 

was equipped with the latest in landi.og, hangar and shop facilities, capable 
of giving instruction to soo cadets. 

Other major construction projects started during the year covered the 
expansion of March Field at Riverside, Cal., which was to be turned into 
a station for Pacific coast pursuit squadrons; the construction of Barksdale 
Field near Shreveport, La., the future home of the Third Attack Group 
stationed at Fort Crockett near Galveston, Tex.; the grading of the new 
site for Bolling Field south of the old station at Anacostia; and, as soon 
as titles were cleared for the Mario County tract near San Francisco, the 
construction of the new H amilton Field as the station for Pacific Coast 
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ON WlNTER FLYING MISSION 

Formation of Boeing (Pratt and Whitney Wasp) pursuit planes O\'Cr Selfridge Field, 
Mlcl1., in tests of equipment for winter flying. 

PRESENTING MACKAY TROPHY 

Assinant Secretary of War for Aeronautics Davison awarding trophy to Maj. Ralph 
Royce for long mid-winter flight of First Pursuit Group. 
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bombardment squadrons. Construction of new quarters and buildings at 
Duncan Field, Tex.; Maxwell Field, Ala.; Mitchel Field, N. Y.; Selfridge 
Field, Mich.; and the Air Corps stations in Panama and Hawaii were 
under way at the close of the' year. 

The Army Air Corps established a new record for miles flown during 
1931, with 44,ooo,0oo miles logged during the fiscal year- an increase of 
nearly 1o,ooo,ooo miles over 1930. Much of this flying activity was contrib­
uted by movements incidental to the May Maneuvers. It was safe to say 
that Bight operations for the last half of 1931 would in no way compare 
with those for the first six months. The Air Corps safety record showed a 
marked decrease in the number of fatal accidents. In 1930, there was one 
death for every 900,000 miles flown and in 1931, one death for every 
2,079,ooo miles flown-a total death roster of 21 in 1931 and 37 in 1930. 
Complete operations statistics o: the Army Air Corps, and its accident 
record for a decade, are given in Part IV of this volume, devoted to Flying 
Facts and Figures for 1931. 

The increased efficiency of the Army Air Corps was due in no small 
degree to the high quality of personnel and the inspiration afforded the 
Corps through the activities of its flying chiefs, Assistant Secretary of War 
F. Trubee Davison and Major General Benjamin D. Foulois, Chief of 
Air Corps. Both made frequent trips by air to posts throughout the coun­
try, keeping abreast of the latest developments in every branch of the ser­
vice. General Foulois, personally, commanded the First Air Division dur­
ing maneuvers and flew at the head of the formation. He held the dis­
tinction of being the Army's oldest pilot in point of service, having learned 
to By under the tutelage of the Wright brothers. 

The sphere of activities of the Army Air Corps and the Naval Air 
Service was clarified during 1931 with an agreement consummated by the 
Chief of Naval Operations and the Chief of Staff of the Army early in 
January, whereby the Army Air Corps was assigned the task of defending 
the coasts, both at home and in foreign possessions of the United States. 
The Navy was thus relieved of responsibility for coast defense to devote its 
attention entirely to operations with the fleet at sea. The magnitude of 
the Army's task could be realized from the fact that the Atlantic, Gulf 
and Pacific coasts are 7,314 miles in length; the Canadian boundary is 
3,986 miles long; and the Mexican, 2,013. 



CHAPTER VI 

WINGS FOR THE FLEET 

Five-Year Aircraft Program Completed-New Carriers and Flight Deck 
Cruisers Urged-Excellent Operations Record Maintained-Aid 

Nicaraguans in Eanhquake Relief 

CARRYING out, a year ahead of schedule, its five-year program of 
building r,ooo serviceable airplanes, the Navy experienced a crowded 
year of activity in providing wings for the fleet. Future plans 

pointed to the necessity of constructing new aircraft carriers and flight 
deck cruisers, with their appropriate complements of planes, if the United 
States was to be provided with an adequate naval air arm. Construction 
was begun on the new r3,8oo ton aircraft carrier "Ranger" scheduled for 
completion in 1934, but authorization of three additional aircraft carriers 
of this class and 7o,ooo tons of flight deck cruisers was recommended as an 
immediate necessity to a continuing naval aviation program. 

The Bureau of Aeronautics carried out it~ five-year building program, 
authorized by an Act of Congress in 1926, with a saving of $23,307,150 
from the original estimates. Lower aircraft prices, careful economy and 
reduction in attrition, due to improvement in material and the splendid 
safety record of Navy pilots, made possible completion of the program in 
four years at a cost of $6t,77r,6oo, instead of the $8s,o78,750 originally 
estimated. 

Scouting, torpedo and bombing, observation and fighting planes were 
carried on the aircraft carriers "Lexington," "Saratoga," and "Langley," 
while catapults on battleships and cruisers permitted the operation of scout­
ing and observation planes. The live-year program made possible the com­
plete equipment of the present fleet, but did not pro.vide necessary aircraft 
equipment for the new carrier, "Ranger," and two new cruisers under con­
struction, nor sufficient types for the training station at Pensacola and the 
United States Naval Academy. On July 1, 1931, the Navy had 958 useful, 
serviceable airplanes on hand and 216 on order. 

Under the arms limitations treaties, the United States and Great Britain 
might build 135,ooo tons of aircraft carriers. At the opening of 1932, 
Great Britain had six of these ships, totaling II5,350 tons, and the United 
States had three with a total tonnage considerably under that of Great 
Britain. T his lack of parity was even more ·acute when it was realized 
that four of the British carriers were classed as experimental and could 

8J 
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be replaced within the tonnage limits, while only the "Langley" was con­
sidered "experimental" among the three American carriers. Therefore, 
Great Britain had used but 45,000 of the 135,ooo tons allotted her under 
the treaties, while the United States had used 66,ooo tons in the "Lexing­
ton" and "Saratoga" which, despite their having greater striking power 
than any other ships aRoat, were considered too large and too vulnerable 
to be employed on scouting missions, an important function. 

Experience with the "Lexington," "Saratoga" and "Langley" convinced 
the chiefs of naval aviation that the most cllicient carrier should be one 

GIVlNG WINGS TO THE FLEET 

An unusual view £rom lhe bow of the U.S.S. "Lexington" at lhe water line, showing 
lhc wings of W3sp·pcwcrcd Boeing fighters on deck. 

of about 13,8oo tons, the size of the "Ranger," which was the first ship to 

be designed and constructed by the United States strictly as an aircraft 
carrier. The Chief of the Bureau of Aeronautics, Rear Admiral William 
A. Moffett, recommended in his annual report for 1931 lhat the United 
States immediately undertake to fill the remaining 55,200 tons of its carrier 
allottment with ships o.f the "Ranger" class. 

J n the cruiser class, the London treaty permitted the United States to 
build r8o,ooo tons of 8-inch and 143,000 lons of 6-inch gun cruisers. Naval 
experts agreed that the 6-inch gun cruiser was not adaptable to the United 
Slates' requirements because of its short cruising radius and limited power, 
but students of naval aviation pointed out that cruisers of this class could 
be made very effective by equipping them with landing platforms to per-
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mit the operation of :2.0 to 30 planes, eaclt capable of carrying a 500 pound 
bomb. Rear Admiral Moffett contended that such a platform cruiser 
could defeat any 8-inch gun cruiser afloat. 

The United States bad xo light cruisers in the Beet of 7,050 tons each, 
making it possible to utilize 7o,ooo additional tonnage for Bight deck 
cruisers whiclt would conform to the specillcations of the category in which 
the United States was allowed a total of 143,ooo tons. The Assistant Sec­
retary of the Navy fo.r Aeronautics and the Chief of the Bureau o.E Aero­
nautics both advocated the building of 70,ooo tons of platform cruisers to 

PRESIDENT HOOVER LOOKS ON 

Wasp-powered Vought Cors~ir being catapulted (rorn the deck of a battleship as the 
President notes the airplane's versatility. 

provide the Navy with additional bases from which to oper:~te aircraft 
at sea. 

Consistent with the American military policy of utilizing limited appro­
priations to build a nucleus fo r defense, concentrati.ng on the development 
o( a few units of the most modern equipment for operation by a small 
peace-time force and depending upon the nation's resources to meet a 
national emergency, the Navy experienced the most active period of aero­
nautical experimentation in its history during 1931. The flight test section 
at Anacostia carried out extensive performance trials of 4:2. different types 
of planes built under contract for the Navy to determine the types best 
suited to naval aviation. The aircraft ranged from giant flying boats to a 
tiny submarine plane and from an autogiro to high perform:~nce fighting 
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planes, including nine fighters, ten observation planes, six transports, six 
patrol boats, two torpedo or bombing planes, four training -ships, an auto­
giro and three special types. Some of the most interesting types introduced 
arc discussed in Part II of this volume, where a discussion oE engineering 
and manufacturing advances and a section devoted to drawings of military 
planes will be found. 

The splendid performance of the Iavy's planes was evident &om the 
records made by naval aviation during the maneuvers off Panama and in 
the Caribbean as well as in the year-around operation of 330 planes on 

Acm~ N~wsplrotcs 

WAR BIRD BACKS UP COLORS 

Wasp-powered Vought Corsnir poised on the catapult of the U.S.S. "California," with 
the colors and f\.clmiral's Ang in background. 

the backs of the 8eet. There was an increase of approximately 50 per cent. 
in the number of flying hours per forced landing due to power plant failure, 
while power output per unit of displacement was augmented to a marked 
degree in current types of service engines. Operations were so successful 
that the Navy Department decided to purchase only 50 per cent. spare 
engines !or future planes. This was made possible by the marked increase 
in reliability and length of life 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 one death in tens of thousands of landings on the 
restricted platforms of the aircraft carriers. 
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NAVY'S H:ELLDfVE.R. 

Curtiss FSC-4 (Pxa,tt and Whitney Wasp) observation plane known as the Curtiss 
"Helldiver" being llown by Lieut. J. lt Tate with fleet. 

13fRD-EYE VIEW OF FLEET 

Eleven banltsbips caught in a single shot with a large formation of bombing planes 
seen on attacking mission. 
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The e>.:l:ended operations of aircraft during unusually poor visibility 
and weather conditions at the annual United States Fleet concentration off 
Panama, the employment of patrol planes in long-range operations across 
the Caribbean, the increasit1g service given by aircraft aboard battleships, 
:wd the successful operations of the naval airship "Los Angeles" were 
among the highlights of the year. The part the "Los Angeles" played 
in the maneuvers and the promising future of its big sister, the U.S.S. 
"Akron," the world's largest airship, which was commissioned during the 
year, will be discussed in the next chapter. 

Two squadrons o{ patrol planes Bew 1rom Hampton Roads, Va., to 

AUTOGIRO ON CARRIER 

Pitcairn :tuto~:'iro delivered to United States Navy makes first landing on the aircraft 
carrier, U.S.S. "Langley." 

Guantanamo, Cuba, then to Kingston, Jamaica, and across the Caribbean to 
the maneuvers with the fleet off Panama and back over the same route 
early in the year. 

After the Beet concentration, the Scouting Force, reinforced by the 
"Saratoga" and "Lexington," conducted specialized operations in the Carib­
bean. To participate, the p:ltrol planes of the Scouting Force flew directly 
from Colon to Kingston, then to Guantanamo, accompanied by six patrol 
planes £rom the Fleet Air Base at Coco Solo, C. Z. It inaugurated actual 
operations with the Aeet of patrol planes from a fleet air base at a long 
distance from their home base. 

The patrol planes at the Fleet Air Base, Pearl Harbor, Hawaii, also 
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were very active throughout the year, culminating their traini1lg by making 
a non-stop flight in formation around the Ha\•.:aiian Islands, a distance 
of 856 miles. 

The Navy, with many successful air survey projects to its credit, under­
took ea rly in r93r a Porto Rican-Nicaraguan Aerial Survey, 8ying from 
Hampton Roads to Porto Rico, the Gulf of Paria, Colombia, Venezuela, 
and Nicaragua, making maps and taking thousands of photographs. The 
planes returned from their mission through Central America, Mexico and 
Cuba to the United States. 

The Marines and the aviation units of the "Lexington" undertook ex-

Acme Ncws/IIU>tos 
NAVY'S THREE AUTOGIROS 

Three Pitcairn autogiros built for the Na''Y seen flying in formation over the national 
Capitol during show to honor French general. 

tcnsive relief operations immediately after word was received of the earth­
quake in Nicaragua in March. Within an hour after the quake bit 
Ma nagua, marines stationed in Nicaragua succeeded in sending a message 
to the Navy Department informing it that Managua had been destroyed 
and that thousa nds were dead or suffering. The far-flung naval organiza­
tion sprang into action. Two planes were dispatched with naval medical 
officers and hospital corpsmen from Lhe Naval Air Station at Coco Solo, 
C. Z. The aircraft carrier "Lexington," on maneuvers in the Caribbean, 
proceeded at 30 knots-tl1e fastest vessel afloat- to Blueficlds, Nicaragua, 
sending five planes from her £light de:k as she neared the coast. The 
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planes, bearing naval medical officers and hospital corpsmen with urgently 
needed medical supplies, landed at Managua within 24 hours after the 
"Lexington" had left Guantanamo Bay, Cuba, 715 miles from Nicaragua. 
The planes were launched 150 miles from the shore and 370 miles from 
Managua. The following day, the "Lexington" launched another relief 
fl.ight of six planes wid1 all remaining medical supplies and personnel, 
roo cots and 200 blankets. A Marine Corps transport plane, loaded with 
Red Cross medical supplies, arrived in Managua a few days later, after 
completing a 2,100 mile Bight from Hampton Roads, Va. 

The rapid improvement in the design and construction of aircraft and 

CALLED TO PRESIDENT'S CAMP 
Assistant Secretary of Navy for Aeronautics Ingalls and Secretary Adams don parachutes 

to fly to Rapidan in Navy's autogiro. 

the skill of pilots and maintenance personnel can be credited with the 
Navy and Marine Corps' brilliant operations record for 193l. During the 
fiscal year 1931, regular and reserve pilots of the Navy made 224,102 flights 
lasting a total of 248>570.45 hours with 20 fatalities. Marine Aiers made 
24,591 flights totaling 23,884.70 hours with five fatalities. The grand totals 
of the Navy Department's activities, including both Navy and Marine 
Corps, were 248,693 Bights aggregating 272,455.15 hours with 25 fatalities. 

The efficiency of Naval aviation was due to no small degree to the 
excellent direction afforded it by the Assistant Secretary of the Navy for 
Aeronautics, David S. Ingalls, and the Chief of the Bureau of Aeronautics, 
Rear Admiral William A. Moffett. 
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NAVAL SURVEY EXPEDITION 

Keystone Loening (Wright Cyclone) amphibian of the Navy's Porto Rican-Nic~r:tguan 
Aerial Survey seen over Porto Rico making maps. 

LAND-WATER-AIR 

Whether on the aircraft carrier "Lexington," on the sea or in the air, this Keystone­
Loeniog {Wright Cyclone) amphibian is at home. 
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SKY QUEEN VISITS NEW YORK 

U.S.S. "Akron," world's largest :tirship, pays its inidal visit to New York, flying over 
the Batter)', after acceptance trials. 

NOSTNG INTO GIANT DOCK 

Ground crew beneath the U.S.S. "Akron" is dwarfed by giant rudder :md fin of the 
airship as she noses into Akron dock. 



CHAPTER VII 

AMERICA TAKES LEAD IN AIRSHIPS 

Navy Commissions World's Largest AirshiJr-Frames Laid for "ZRS-5"­
"Los Angeles" Scores in Panama Maneuvers-"Graf Zeppelin" 

Continues Impressive Record- British Drop Airship Program 

,t\MERICA entered 1932 the recognized world leader in lighter-than-air 
1\. de\•elopment, with two giant airships in service and the frames for 

the third nearing completion in the world's largest airship dock at 
Akron, designed to house even larger commercial airships of the near 
future for trans-Atlantic and trans-Pacific service on regular schedule. 
Germany continued to operate the "Graf Zeppelin" with marked success, 
six South Atlantic crossings and flights to Egypt, Iceland, England and the 
Arctic being completed during 193 r. Great Britain, still suffering from the 
shock of the loss of her sky queen, the "R-1 or," and severely frostbitten by 
economic considerations during the gold crisis, not only dropped her 
Empire airship program during 1931 but ordered her only airship, the 
"R-too," scuttled. 

The year 1932 promised to be an important one in the realm of lighter­
than-air activities. The Navy Department, speculating on the manifold 
cruising possibilities of its new air giant, the U.S.S. "Akron," considered 
extensive trans-oceanic flights over tbe Atlantic and Pac.i6c and into hitherto 
unexplored sections of South America in its contemplated program, part 
of which was to be carried out in r932. The U.S.S. "Los Angeles," having 
proved its value in maneuvers with the fleet off Panama and as a training 
airship, stood ready to enter its eighth year of service, the longest ever per­
formed by an airship. The "Graf Zeppelin," with more than 200 Bights 
to her credit, was to continue trans-Atlantic voyages to South America on 
schedule. In the meantime, two new giant airships were under construc­
tion in Akron and Friedrichshafen; the one in Ohio under contract for 
the United States Navy, the other in Germany to join the "Graf Zeppelin" 
as another step toward the realization of regular trans-oceanic service by 
airship. The German ship, known as the "LZ-129" and considerably larger 
thi!n ~he "Gr~f(' was scheduled for completion in I9P· T~e A_rneric~o, 

9~ 
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ship, known as the "ZRS-s" and almost identical to the "Akron," was to 
be ready early in I933· 

U.S.S. "Akron" Joins the Fleet 

It was a gala day in Akron September 23 when the great orange-peel 
doors of the Goodyear-Zeppelin Corporation's dock slid open to let the 
world's biggest airship slowly move out, stern first, pushed by the mobile 
stub mooring mast at her bow. The ceremonies were not as formal as 
those which had attended the. christening of the great $hip as the U.S.S. 
"Akron'! by Mrs. Herbert Hoover August 8, but to engineers and the lay 
public alike this was the great day. The "Akron" was to fly! 

Crewmen went tb their stations within the ship's envelope. Then, with 
the ship moored in midfield, the first flight guests climbed up the stairway 
into the control cabin: Charles Francis Adams, Secretary of the Navy; 
David S. Ingalls, Assistant Secretary of the Navy,_ Rear Admiral William 
A.. Mo(fett; Paul W. Litchfield, president of Goodyear-Zeppelin Corpora­
tion; Dr. Kad Arnstein, designer of the ship; and many another until n3 
persons were aboard, more than an airship had ever carried. 

With Lieut. Comdr. Herbert V. Wiley, executive officer, barking com­
mands to the ground crew, the great ship was. prepared for its first flight. 
A signal to Lieut. Comdr. Charles E. Rosendahl, veteran of the "Shenan­
do:th" and commander of the new ship, told him that all was in readi­
ness. He leaned from the control cabin, a megaphone to his. lips and 
shouted: ''Up Ship!" A band played ''Anchors Aweigh.'; A xn)ghty cheer 
went up from the ground crew. Automobile horns on the surrounding 
hillsides tooted in a n.oisy chorus. And the giant airship rose. gracefully 
into the· air, the blue Bag of the Secretary of the Navy hanging from her 
control car, the U.S. ensign flapping at her stern. 

The "Akron" then faced many a performance test and long hours of 
cruising· under close scrutiny of Navy and Goodyear officials before a mes­
sage from the Navy Department on October 21 signified "preliminary 
acceptance" of the ship, thereby authorizing the Goodyear-Zeppelin Cor~ 
poration to proceed with construetion of a sistership to the "Akron" at a 
cos.t of $2,45o,ooo. The "Akron" had cost the Navy Department $5,J7s,oo0. 
The new sky queen was commissioned a ship. of the Navy October 27, 
Navy Day, with appropriate cerem.onies at Lakehurst, where it was to 
be berthed alongside of the U.S.S. "Los Angeles" until a new Navy air­
ship dock, under construction at Sunnyvale, Cal., was ready to receive it. 

On November 3, the "Akron" added another rewrd to its long list of 
"biggests" and "greatests'' when it took 207 persons aloft on a ro hour 
l:light, wresting an honor from the Dornier DO-X which had carried 169 
persons on an hour's flight in Switzerland. Seventy-six of the "Akion's" 



AMERICA TAKES LEAD IN AIRSHIPS 95 

CONSTRUCTING GIANT SHIP 

U.S.S. "Akron" looking aft as it neared completion in the Goodyear·Z<:ppelin dock at 
Akron, showing special comtruction machinery. 

"AKRON'' ARRIVES AT LAKEHURST 

Successfully completing her acceptance trials, the U.S.S. "Akron'' arrives at Lakehurst 
to take her place alongside the ''Los Angeles." 
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passengers were members of the crew, while the others were personnel 
of the Naval Air Station at Lakehurst. 

The "Akron" qualified as the marvel of the age as a fighting ship. 
She carried r6 heavy calibre machine guns, mounted at st rategic points 
throughout the ship, and five high-speed fighting airplanes, housed in a 
hangar concealed within the hull and launched by a special trapeze. The 
speedy fighting planes of the "Akron" were of unusual design, as will be 
noted from an examination of a detailed three-view drawing of one of 
the ships, produced by the Curt:ss Aeroplane and Motor Company, in the 
design section of this volume. 

Trans-Ocean Routes Await Legislation 

But the "Akron" and her sistership hold even greater importance as 
the forerunners of commercial airships of similar or greater size for regu­
lar service across the Atlantic and Pacific. Carrying out of such a plan 
awaited only the passage by Congress of necessary legislation, such as the 
McNary-Parker Merchant Airship bill, to insure the backers of proper legal 
status and mail contracts similar to those provided trans-oceanic steamship 
lines. 

Hearings on the McNary-Parker bill early in 1931 before the House 
Committee on Interstate and Foreign Commerce provided widespread in­
terest in the potential possibilities of trans-oceanic airship services for mail 
and passengers. The hearings were not completed, however, until the 
closing days of the Congressional session, and, due to an exceptional num­
ber of measures in the legislative hoppers, the McNary-Parker enabling 
legislation was held over for consideration in 1932. Officials of Interna­
tional Zeppelin Transport Company and the Pacific Zeppelin Transport 
Company, organized late in 1929 to operate trans-oceanic airship services, 
indicated that the early beginning of world airship service depended to a 
great degree on favorable action by Congress on the enabling legislation. 

The International Zeppelin Transport Company, in which both Ger­
man and American interests were represented, looked toward the estab­
lishment of a trans-Atlantic airship line, while the Pacific Zeppelin Trans­
port Company, an entirely American enterprise, expected to establish a line 
extending from the Pacific Coast to the Hawaiian. Islands and the Philip­
pines, and eventually to the Orient. 

Engineers of the two companies spent 1931 in gathering data on pos­
sible terminal sites on the Atlantic and Pacific coasts, on operating costs, 
aud the best weather routes for trans-oceanic airship services. Some plan 
of cooperation was to be worked out in which the German group would 
provide German ships and European terminals and the American group 
would provide Am.erica.n airshirs and Ameriqn term_ina,ls. Wt;ll-.~hl;r r~<;-
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ON BOARD THE "AKRO:-i" 

Officer studies wc~ther chart aboard the giant air~hip to determine her course on flights 
during the acceptance tri:1 ls. 

COMMANDER OF THE "AKcRON" 

Commander Charles E. Rosendahl, assigned to command the new air.bip, seen in lhe 
control cabin du ring one of the ea rly flights. 
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ords for 20 years were analyzed for a nwnber of places along the Atlantic 
seaboard from New York to Georgia, and it was understood diat selection 
of a site for the American terminal was narrowed down to points near 
Baltimore, Richmond, Washington and Alexandria. Engineers studying 
the problem found that the region west of Chesapeake Bay and east of 
the mountains escaped the full force of ocean gales and was protected by 
the mountains from north and northwest storms. 

The general plan for commercial operation of Atlantic airship lines 
embraced a service using four ships, two American and two German, giv­
ing schedules twice a week, but at the start only two airships would be in 
servic;:e, one from each side of the Atlantic in weekly sailings. It was 
believed that airships of the "Akron" type-6,soo,ooo cubic feet-or some­
what larger would be admirably adapted for such a service, if necessary 
modifications &om the military ship were made for commercial use. Re­
vised for commercial purposes, a similar ship could carry 100 passengers 
and 25,000 pounds of mail and express across the Atlantic. 

Studies Developed in Europe 

Dr. Karl Arnstein, vice-president and chief engineer of the Goodyear­
Zeppelin Corporation and designer of the U.S.S. "Akron," the U.S.S. "Los 
Angeles," and 70 war-time Zeppelins, sailed for Europe in December to 
discuss airship problems at Friedrichshafen and to learn further details of 
the program of the Luftschiffbau-Zeppelin in connection with its new ship, 
the "LZ-129,'' being constructed for trans-Atlantic commercial service. 
The new German airship was designed to use heliwn and obtain its power 
from Diesel engines. Dr. Arnstein planned to visit the D.V.L., German 
Research Institution for Aircraft, at Berlin and to make a particular study 
of Germany's progress on the perfection of Diesel engines. 

How the "Graf Zeppelin's" trans-Atlantic crossings from Germany to 
South America on regular schedule became so commonplace in 1931 as to 
warrant little attention in American newspapers has been described in the 
chapter on "History-Making Flights of 1931." The "Graf" had become 
a veteran world traveller, which the public had learned to expect to do 
great things. Therefore its flight from Germany to Cairo and the Holy 
Land in April caused little or no comment, although the flight was made 
more than a half-day ahead of schedule. Other jaunts through central 
Europe, to England and to Iceland were accepted as matter-of-fact. The 
latter was in preparation for its exploring trip into the Arctic, which was 
to receive more attention in the press than all of its other 1931 achievements 
put together. 

In July, the "Graf' headed north on her 202nd flight, made a stop at 
Berlin, then pushed on to Leningrad, the island of Novaya Zemlya and 

• 
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VETERAN OF TilE SKIES 

Continuing one of the longest careers ever enjoyed by an airship, the U.S.S. "Los 
Ar~gd~·· · i< seen on a flight over the Statue of Liberty. 

"LOS ANGELES" ON MANEUVERS 

i\ircraft Carriers "Lexington" and "Saratoga," and U.S.S. "Patoka" seen from "Los 
Angeles'" control car during 1931 Beet maneuvers. 
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Franz Josef Land, where philatelists' mail was exchanged with the Soviet 
ice-breaker "Malygin" when the: "Graf" lowered itself to the: icy waters of 
the Arctic sea for a brief contact with the Russian explorers. The expedi­
tion, sponsored by the Aero-Arctic, a German society, included Prof. 
Rudolph Samoilovitch of Leningrad; Lincoln Ellsworth and Lieut. Com<;lr. 
Edward H . Smith of the United States. T he scientists reported collection 
of more data than could have been obtained from two years of Arctic ex­
ploration with ordinary methods, including the discovery of new ranges of 
mountains, numerous changes in geographical maps, and important weather 
information. 

"Los Angeles" In Fleet Maneuvers 

The U.S.S. "Los Angeles," continuing to be an important factor in the 
United States Navy's research and training program for airship develop­
ment, left its complacent existence as a "non-military" airship, under terms 
of the post-war agreement, to becon)e a "cruiser of the air" during the 1931 
fleet maneuvers of the Navy off Panama. Its success in maintaining con­
tact with theoretically friendly vessels and discovering the main body of 
the hostile fleet in the 1931 maneuvers, before it was sighted for surface 
vessels, brought a commendatory "Well done" from Assistant Secretary of 
the Navy Ingalls and Rear Admiral Moffett who were with the airship on 
maneuvers. It operated more than 2,000 miles from its Lakehurst base for 
ntarly a month, mooring to the mast of the U.S.S. "Patoka." 

Tests of the new fighting planes for the U .S.S. "Akron" were made on 
the "Los Angeles" before they were attached to the new airship, proving 
conclusively the practical use of such planes for reconnaisance and in ward­
ing off an attack. The new planes were hooked onto the "Los Angeles" in 
hundreds of contacts, several of them near the close of the year being made 
at night. The "Los Angeles" made scores of training Aights throughout 
the year to all parts of the eastern half of the country, carrying many guests 
among them a score of newspaper editors and on another occasion, King 
Prajadhipok of Siam and his queen consort. 

Mobile Mast Facilitates Handling Ship 

The "Los Angeles" was used in numerous tests leading to the develop­
ment of a suitable stub mooring mast for the new giant airship "Akron." 
A decided improvement over former methods o£ taking large airships in 
and out of thei'r docks by reducing the personnel of the handling crew, the 
new "motorized hitching post" for airships was 76 feet in height, weighed 
t 30 tons a.nd was powered with a 240 horsepower gasoline engine. Struc­
turally, it was an open pyramid or tripod wid1 the corners of its triangular 
base equally spaced on a circle roo feet in diameter. At each corner of 
the base was a caterpillar tractor, the two rear tractors serving to drive 
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MOORED TO FLOATING MAST 

With high ranking naval officers aboard, the U.S.S. "Los Angdcs" moors to the stub 
mast of the: U.S.S. "Patoka" during maneuvers. 

NATIONAL BALLOON RACE ENTRIES 

Six teams m 1931 National Balloon Race prepare to take-ofT from Akron m contest 
won by Licuts. Settle and Bushnell of the Navy. 
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the mast forward, while the forward tractor \Vas used for steering the huge 
"hitching post" as it maneuvered about the airport. 

Mooring devices, consisting of a cone on the nose of the airship, arid 
a cup on the mast, into which the cone fitted and was locked, became 
standardized on all airships and masts, thus enabling_ any airship to moor 
to any mast. The mobile mast, while more than sufficiently stable to pni,· 
vide an all-night mooring for a Zeppelin, found its chief utility in pulling 
the ship in and out of the dock. Aiding in the operation of taking the 
ship in or out of the dock; were docking rails, built out ·from the dock, and 
to which h<,mdling lines of the ship were attached. Previous practice 
neces$it.ated use of many men on each handling line. Looking toward the 
future, the mast was constructed to make possible an increase in its height 
to accommodate ships of increased size. 

Metalclad Ah·ship Research 

The Aircraft Development Corporation· of Detroit continued a research 
and development program giving qut of the lessons learned in the building of 
the metalclad ;Urship ZMC-2 for the United States Navy. The ZMC-2 was 
operated throughout the year by the Navy from the 1,-akehurst Naval Air 
Station as a training ship. The unique features of the metalclad shi.p, a 
di$tinctly America:n development, ·were watched cl0$ely by Navy officials 
on duty at the air station to determine its potential value in ships of larger 
size and greater speed. 

Engineers of the Aircraft Development Corporation concentrated their 
attention on the development af machinery and tools for handling the cl1io 
sheets of alclad metal which were used ,in making the ZMC2 and >were 
said to offer possibilities for use in future airplane design as well as air­
ships. 

Blimps Show Good Recor<l 

The poodyear fleet of small non-rigid airships, generally 'known as 
blimps~ cont~nm;d. -~o. ~t:t"flCt:tl'efuendous interest and attention wherever 
they ap~~a:~g. ~ht~ug:n~1,it ~t.J5c ·.::ountry. The fleet was built by Goodyear 
prim;trily to demon.~trate lighter-than,-air a,ij.d to train personnel in the fun-

-. c\!lf"l~ntq).~ ~o~ q~~P. h~ndlifi Ri~~l :pi6sPects bright for commercial air­
. ~b~p~ ~wb .tif. ~ i.iyifrg bet ·,ve'eo.· c6nt'inents with passengers and tons of mail 
and express, it was obvious that men must be ready to lly and la.nd them, 

Goodyear had 26 qualified airship pllots at the end -.of 1931 who de­
voted full time to flying. In addition to its main ha!)gar at Akron, the 
war-tiine home of many airships, Goodyea£ had hangars at Gad$den, Ala., 
and Los Angeles, Cal. In the year 1931, Goodyear rebuilt and enlarged 
two of its airships- the "Vigilant" and "Mayflower"-renaming them the 
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"Columbia" and "Reliance.'! The "Columbia" operated during 1931 from 
Holmes Airport in New York City, and plans called for keeping it there 
during 1932. The "Volunteer," another of the fleet, operated from the 
Los Angeles base, while the other four ships operated from Akron in the 
spring, summer and fall, two or three going to Florida for operations in 
the South during the winter months. More than 6s,ooo passengers had 
been carried on the fleet of six Goodyear airships without injury to a 
passenger. 

The "Defender" was the largest of the fleet, with a gas capacity of 
r8s,ooo cubic feet. The smallest was the "Pilgrim," with s6,ooo cubic feet. 
The other four ships each have a capacity of II2,ooo cubic feet. A seventh 
ship, the "Resolute," was scheduled to be built in 1932 and to be launched 
in the spring. Helium was used in all ships of the Goodyear fleet. 

The year 1931 saw the adoption of gelatine-latex bags for the airships. 
This treatment of cotton fabric, evolved for the gas cells of Zeppelin type 
ships as a substitute for goldbeatcr skin, was recognized quickly as appli­
cable to non-rigids, having much greater diffusion, some saving in weight 
and better weathering qualities. 

New Lighter-Than-Air School 

The year 1932 was to see the completion and operation o£ a new lighter­
than-air school in Akron, the result of a bequest by the Guggenheini Fund 
for the Promotion of Aeronautics for the establishment of the Guggenheim 
Foundation for Lighter-than-air Research. The building, at the northwest 
corner of Akron's municipal airport, was started in October, 1931. 

The University of Akron, granted $175,ooo for lighter-than-air research 
work, was to use $x2o,ooo of this amount to cover costs of operation for 
live years, while the remaining $5;,ooo, together with an additional sum 
secured by bonds voted by citizens of Akron, was to be used for construc­
tion and equipment of the building. 

Dr. von Kannen of the California Institute of Technology was director 
of the school. The California Institute was granted $75,000 for furthering 
lighter-than-air research by the Guggenheim Fund, and the University of 
Akron was to work in conjunction wtih the California school. 

No International Balloon Race 

No international balloon race for the Gordon Bennett Trophy was held 
in 1931, due to various reasons, the chief one being reluctance of any city 
to attempt to finance the project. The National Balloon Race was held 
at Akron, July 19, with six entrants. Ward T. Van Orman, veteran Good­
year pilot, winner of five national and three international races, and holder 
of the James Gordon Bennett Trophy in 1931, headed the technical com-
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mittee handling the national race. Had there been an international contest, 
Van Orman and the winner of the 1931 national race would have repre· 
sented the United States. 

The United States Navy balloon piloted by Lieut. T. G. W. Settle with 
Lieut. Wilfred Bushnell as his aide won the National Balloon Race by 
travelling 215 miles, an unimpressive distance, to Marilla, N. Y. The 
Goodyear-Zeppelin entry was second, landing at Stevensville, Ont., 190 

miles from Akron. The Radio Station WJR Detroit entry was third, land­
ing near Erie, Pa., rro miles. Heavy wind, thunder-storms and lightning 
harrassed the contestants in the most severe weather any of the pilots had 
experienced in a balloon race. 



CHAPTER Vlli 

HISTORY -MAK ING FLIGHTS OF 1931 

World Girdled By Air in Eight Days-Eighteen Planes Successfully Span 
Atlantic-First Non-Stop Pacific Flight-World Speed, Distance, 

Duration and Altitude Records Shattered 

;\DVERSE economic winds in 1931 failed to block the achievement of n the most crowded year of spectacular flights in the history of avia-
tion. In fact, i:he depression, if it had any effect at all, merely mini­

mized the number of poorly financed, ill-planned, abortive attempts whose 
failures in former years cast a shadow on brilliant achievements. Five 
eastbound flights along the Great Circle route across the North Atlantic 
were successful, without a single failure, two of the planes continuing 
around the world, one of them in eight days, the other making the first 
non-stop Pacific flight. 

The world's fecords for distance, speed, duration and altitude were 
broken; r8 airplanes carrying 79 persons successfully crossed the Atlantic; 
more than '300 persons spanned the South Atlantic in six flights of the 
"Graf Zeppelin"; and three planes crossed the Pacific, one non-stop. The 
American transcontinental record was cut to n hours and 16 minutes; 
scores of inter-city speed records in Europe and America ware lowered; 
and the fastest times for flights from London to Australia and South Africa 
were bettered. 

For the first time in history, man flew faster than 400 miles an hour, 
farther than 5,ooo miles in a non-stop straightaway; longer than 84 hours 
without refueling; and ascended more than ten miles above the earth. 
The most interesting of the record-breaking achievements, which might be 
classed as "history-making," deserve to be reviewed, for they offer a fasci­
nating story of the year's progress. 

'Round-the-World I n E ight Days 

Man has used the speed with which he has been able to circumnavi­
gate the world on which he lives as the measuring stick of transportation's 
progress since the time of Magellan's arduous r,o83 day journey by sea. 
Sir Francis Drake \\-as hailed for his achievement when he cut 31 days 

105 
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from the first globe-girdler's record in 1580. Nellie Bly set the world agog 
with her 72 day record for the journey by railroad and steamship in x889; 
and John Henry Mears cut that mark in half with his speedy trip of 35 
days in 1913. 

The United States Army 'round-the-world Biers could hardly hope to 
break Mears' record) but their circumnavigation of the globe-the first by 
airplane-was an achievement of the first order, although it required 175 
days in 1924. The combination of plane, steamship, railroad and automobile 
then appealed to the would-be record breakers. In 1926, EdwardS. Evans 
and Linton Wells did it in 28 days. Not to be outdone by the new record­
holders, Mears with C. B. D. Collyer as pilot used planes and steamships 
in 1928 to cut the tin1e to 23 days, 15 hours and 21 minutes. The majestic 
dirigible "Graf Zeppelin" climaxed a series of brilliant flights in 1929 with 
a 19,500 mile world trip in the record time of 21 days, 7 hours and 34 
minutes. 

Explaining that "we want to take the record away from the balloons," 
Wiley Post, one-eyed Oklahoma pilot, and Harold Gatty, able Australian 
navigator, applied for passports in Washington late in May after flying 
their cream-white Lockheed Vega (Pratt and Whitney Wasp) monoplane 
"Winnie Mae" from Oklahoma to prepare for their globe-girdling journey. 
Their announcement from Oklahoma in March, briefly outlining• plans for 
a world Bight in less 'than ten days, had been crowded into obscure corners 
of most newspapers. 

The two fliers were at Roosevelt Field long before sunrise Tuesday, 
June 23, huddled in the automobile of a friend to avoid a drenching rain 
that threatened to delay their start after all preparations had been made. 
Their plane and engine had passed rigid inspection of factory experts; they 
had arranged for gasoline and oil at definite stops along their carefully 
laid out routes; and they were anxious to get away. Post stuck a swarthy 
hand out the window of the automobile and observed that the rain was 
slacking. "All right, Harold; let's go," he said as he tumbled out of the car 
and walked toward the "Winnie Mae," calling to a small group of drenched 
spectators: "Somebody want to crank me up?" 

The light of photographers' flares and the stabbing finger of a revolv­
ing beacon picked out the "Winnie Mae" for a moment at the head o£ 
the runway. Then a roar from the super-charged Wasp motor, a streak 
down the field, and the ship's navigating lights were blinking a "good-bye" 
from the North at 4:56 A. M. Before noon, less than seven hours later, the 
white monoplane sat down on the airport at Harbor Grace, N. F., r,r53 
miles up the coast. Three irritating hours passed, while inadequate fuel­
ing equipment slowed up the task of taking on a heavy load of gasoline, 
before heading out over the Atlantic, spanked along by a 3o-mile breeze. 
For the first part of his ocean trip, Post "had little to do." He lounged in 
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'ROUND-TH E-WORLD IN 8 DAYS 

Wil~y P tlSt and Harold Catty flying !.heir Lockheed Vega (Pratt and Whitney Wasp) 
monoplane "Winnie Mae" shorlly after take-off. 

BERLlN LIONIZES THEM 

PoSt and Catty rccetvtng a hearty welcome at t11 c hands of German admirers after 
landing the "Winnie Mae" at Tcmpclhof Airdrome. 
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his upholstered chair, one hand resting lightly on the stick, his good right 
eye glued to the compass, tachimeter, altimeter, and other instruments. 

Press wires back home buzzed with the stories of the Biers' careers. 
How Post, after an excellent record as test pilot for the Lockheed factory, 
got a job as aerial chauffeur to F. C. Hall, one time drug clerk who struck 
a fortu ne in Oklahoma oil and decided to back the Post-Gatty flight as a 
tribute to his daughter, Mrs. Winnie Mae Fain, for whom the ship was 
named. How Garry, a graduate of the Australian Naval Academy, had 
studied aerial navigation under Lieut. Comdr. Philip V. H. Weems, 
U. S. N., and had recommended himself to Post's attention by his superb 
navigation when he directed Harold Bromley back to Japan on an at· 
tempted trans-Pacific flight from 1,200 miles at sea. 

But the best of navigators is impotent with neither sky nor horizon 
to work with, and that was the "Winnie Mae's" situation half way across 
the Atlantic. "I don't think we can honestly say we were lost," Post said 
later, "but we just didn't know where we were" when they found them­
selves over land next morning. They spotted an airport in a h9le through 
a bank of douds, landed, and asked: "Is this England, Scotland or Wales?" 
It was Sealand Airdrome near Chester, England, 16 hours and 17 minutes 
from Harbor Grace. In a little less than two hours, the fliers were off for 
Berlin, landed first at Hanover by mistake. Fatigue was beginning to tell 
on the pilot who was pushing on after a flight which many pilots before 
him were willing to let go down in history as their supreme achievement. 
Post neglected to refuel at Hanover and turned back to that field again 
15 minutes after leaving. 

The sun was just setting when they landed on a corner of Tempelhof 
Airdrome at Berlin, unnoticed for almost .a quarter hour by the crowd 
which had waited to shout its "Hochs" and "Kolossals," then sweep the 
fliers across the field on the strong shoulders of German admirers. Sympa· 
thetic airport officials finally stopped the barrage of reporters' questions 
long enough for them to eat their first meal since leaving America the 
day before. Radio announcers bad been unsuccessful in their attempt to 
draw out an interesting account of the fliers' experiences for the benefit 
of German and American audiences. Contracts with Pathe films, for whom 
Gatty was making an exclusive picture record of the Aight, sharpened the 
natural reticence and boyish shyness of both fliers. Bathed at the airport 
hotel, where Gatty fell asleep in the tub, they finally climbed into bed at 
II o'clock, Post wearily dictating an account of their flight under an 
exclusive contract with the New York Times, before dropping off to sleep. 
At 7:30 o'clock (Berlin Time) the next morning, they were Moscow 
bound. 

Under a creeping low ceiling of fog and rain, they did I,ooo miles of 
"hedgehopping" across Poland into Russia. But Post and Gatty appeared 
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LlliTDBERGHS ON ORTENT FLIGHT 

Col. Charles A. Lindbergh tests his Lockheed Sirius (Wright Cyclone) monoplane over 
llcll Gate Bridge. showing plane's Edo automatic water rudders. 

FARE WELL TO LINDY JUNIOR 

Col. and Mrs. Lindbergh receiving best wishes of summer colony at North Haven, Me., 
where: they stopped to visit their infant son. 
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&esh and vigorous to the Ossoviakhim (Soviet Society for Aviation and 
Chemical Defense) who greeted them late that afternoon. Gatty was of­
fered a Russian cigarette, but he was still protecting his throat from a pack 
bought in New York "day before yesterday." There was a nine-course 
dinner at the Grand H otel that nig)lt, al though the fliers had originally 
planned to push on. They had but two hours' rest when they returned to 
the airport soon after midnight. Russian mechanics, confusing gallons with 
liters, had overloaded the plane and the excess fuel had to b~ siphoned out. 
It was 5 A.M. (Moscow T ime), when the plane roared into the East. It 
followed the Trans-Siberian Railway over the Ural Mountains, landed after 
n hours at Novo-Sibirsk. 

Another respite of eight hours, then on to Irkutsk, 1,050 miles farther. 
Besieged by an excited group of Russian officials, the fliers turned immedi­
ately to the task of refueling and checking a course across the desolate 
Yablonio Mountains to Blagovyescheusk. There was no time to celebrate 
the fact that they had come just half way round the world from New York 
(8,o;o miles) in 3 days, 19 hours. They were 28 hours ahead of their 
"round-the-world-in-ten-days" schedule and had but eight hours' sleep since 
leaving New York, but they were anxious to push on and, with a wave of 
the hand, they were off again. 

At Blagovyeschensk, 850 miles farther, the fliers encountered their first 
trouble-not wilh the plane or engine- but with mud. The "Winnie M:~P." 

mired deep in the mud of the Siberian airport. Patient plow horses and 
willing peasants tugged at the plane, but to no avail. After a sleepless 
night for the fliers and r4 hours' work, a detachment of soldiers and an 
American-built tractor pulled the plane out. 

At Khabarovsk, Post and Gatty deliberately sacrificed 26 hours of their 
ahead-of-schedule time by giving their plane a minute inspection and taking 
12 hours' sleep in preparation for their hazardous 2,100 mile dash to Nome, 
Alaska. They found plane, engine and instruments in perfect condition. 
They took off in the face of doubtful weather over the Gulf of Tartary, 
the Kamchatka Peninsula and the Bering Sea. The 24-hour Arctic day 
was in their favor. They reached Alaska after completing their Pacific 
jump, chose to land at Solomon Beach, 36 miles from Nome. 

The plane nosed up in taking off with a heavy load of fuel and an acci­
dent was narrowly averted because of the poor condition of the field. Post 
worked on the propeller, which struck and bruised Gatty when it was 
whirled for another start. The Riers were on their way after little m.ore 
than two hours at Solomon Beach, but with a lighter fuel load which neces­
sitated their dropping down on tbe improved airport at Fairbanks for addi­
tional fuel. They not only seemed certain to break the "Graf Zeppelin's" 
record but also their own estimate of ten days. 

Flying through a heavy rain that had soaked the airport at Edmonton 
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AFTER FIRST PACTF!C FLIGHT 

Hugh Herndon nnd Clyde Pangborn taking-off from Boeing Field, Seattle, for ~c:w 
York to complete world Right in Wasp-powered Bellanca. 

END OF NON-STOP PACIFIC HOP 

Wasp-powered DcH:lllca moooplnnc of Hugh Herndon and Clyde Pangborn about to 
land without landing gear at Wenatchee, W:1sh., on Pacific Right. 
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for 24 hours and drenched the huge crowd that waited their arrival,. Post 
and Gatty made their only landing in Canada. Enterprising National 
Broadcasting Co. officials had arranged with Pathe lilms, through a sub­
contract, to carry the fliers'. voices to the American radio public. Prodded 
by the questions of announcers, they told little snatches of their experiences, 
said they "weren't so tired" and that "we expect to be in New York to­

mormw night." 
And in New York they were on the following evening, after an all-clay 

flight . from Edmonton, where Post whipped the plane off a concrete high­
way adjoining the airport rather than risk the muddy .field, then refueled 
in Cleveland in late afternoon, to push on to Roosevelt Field, their starting 
point, before dark. Ten thousand New Yorkers; stirred to a higher pitch 
than at any time since the news of Lindbergh's landing in Paris was 
screamed by excited newsboys in Times Square, waited .at Roosevelt Field. 

The swift-flying "Winnie Mae?' carrie, out of the. West as the sinking 
sun turned the cloud-fleeced sky int<_> a brillia.nt pink back drqp. A white 
flash in the sky, the plane tore past slow-flying biplanes, monoplanes. and 
flying boats in the air, banked steeply and circled the lield twice, Its 
wheels touched the ground at 8:47 P.M. (Eastern Daylight Time). The 
crowd broke through the police cordon, and carefully laid plans for an 
orderly reception went awry. Police clubs flew as the crowd claimed the 
smiling Biers. 

Their time for the epoch-making world flight: 8 days, 15 hours and 
sr minutes. It was without doubt the outstanding flight of the year, if not 
in the history of flight. It was a real tribute to tlte ability of the pilot and 
navigator, the plane and engine, the instruments and equipment and the 
careful, but unheralded, planning which spelled success. 

They were royally f~ted, received by New York's Mayor Walker, then 
by President Hoover, and their reception <;limaxed with a dinner in their 
honor given by the Aeronautical Chamber of Commerce of America in 
Hotel Astor. The~r names were placed beside tlwse of Lindbergh and 
Byn;l, and their Aight commemorated by the presentation of twin bronze 
plaque.s designed by Julio Kilenyi, New York sculptor, and struck by the 
Aeronautical Chamber of Commerce. Later they Bew to Oklahoma, Post's 
home, to be lionized by the people of Chickasha who had built an airport 
to receive the fliers during the short time they had been away on their 
globe-girdling jaunt. · 

America Regains World's Distance Record 

One of ·the world's most 'coveted aviation re.c.ords-that for long distance 
without refueling-was brought back to tl1e United States for the third 
time in recent years when Russdl N. Boardman, one-time cowboy, motor-
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cyclist and wingwalker, and Jolm Polando, former garage mechanic, flew 
their Bellanca (Wright Whirlwind) monoplane "Cape Cod" from New 
York to Istanbul, Turkey, in 49 hours and 20 minutes. 

With a heavy load of 718 gallons of gasoline and 21 gallons of oil, they 
pulled the "Cape Cod" up from the 4,200 foot concrete runway of New 
York's new ,Floyd Bennett Field in the early hours of July 28, headed up 
the New England coast and out over the well-traveled Great Circle course 
on a meticulously planned Bight that was ro place them in the Turkish 
capitRI and in possession of the record held by Major Dieudonne Coste and 

NEW YORK HONORS GWBE GIRDLERS 

Wiley Post and Harold Gauy returned to a ticker-tape welcoming parade up Broadway 
after their world lligbt in 8 days, 15 hours and 51 minutes. 

Maurice Bellante of France. Coste and Bellonte flew 4,912 miles in 1930 
on their non-stop Bight from Paris across Europe and Asia. Italy had 
previously held the record when its brilliant Biers, Ferarrin and Del Prete, 
flew from Rome to Brazil, 4,456 miles without stop. Italy took the record 
from Colonel Clarence Chamberlin, who with Charles A. Levine, Oew 3,9u 
miles from Roosevelt Field to Eisleben, Germany, in 1927. Chamberlin 
had bettered Charles A. Lindbergh's New York-to-Paris record of 3,610 
miles made a few months before. 

For two nights and a day, the "Cape Cod" was unsighted from land 
or sea, even when the fliers dropped a copy of the New York Times upon 
Le Bourget Field, marked for the president of the Paris Municipal Council. 
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Flying high above a solid blanket of clouds on most of their ocean flight, 
they kept a perfect course by instrument, hit Paris "on the nose," took a 
new bearing to cross the Alps, then sped through the Balkans to complete 
rhe crossing of not .only an ocean, but a continent. The glasses of the 
American ambassador to Turkey and a group of Turkish officials with 
him picked out the yellow and black plane as it circled high above the 
Yeshilkeuy Airdrome at Istanbul, the first to see it since leaving New York. 

Their new distance recora was 5,on.8 Statute miles, although they actu­
ally traversed 5,040 miles. For their superb piloting and navigation, for 
being the first eastward trans-Atlantic fliers since Lindbergh ( 1927) to reach 
their announced destination non-stop, President Mustafa Keinal Pasha pre­
sented the pilots with the highest awards of the Turkish Aviation Society, 
diamond-encrusted medals, previously awarded by twice: to Charles, A. 
Lindbergh and to the R11.ssian flier who spanned the Black Sea. The fliers 
were royally feted, made numerous speeches in which they praised the new· 
spirit a£ modern Turkey and shifted the credit for their flight to the Bel­
lanca monoplane, Wright engine, Sperry and Pioneer instruments. 

Rumors spread .fast that they would lly on <}round the world~ that they 
would attempt a tr-ans-Pacific flight for the rich cash awardsl. that they 
would race Hugh Herndon, .jr., and Clyde Pangborn, who left New York 
17 minutes after them on a globe-girdling trip. The fliers put an end to 
the rumors when they auuoum:c:J. LhaL their' job was dow::, their cud ac­
complished, and that they were ready to fly to Marseilles, take a steamship 
fG>r hoine. They returned to enthusiastic welcomes in New York, Boston 
and Washington after being what Boardman called "the first Americ:ans 
to go to Europe without visiting Paris." "We n1ust go there next," the 
'fliers added. 

First Non-Stop Pacific Flight 

The North Atlantic had been spanned non-stop 14 times by airplanes; 
tl1e Paeific not once. That was the situation in the middle of July when 
twa teams of fliers set their eye:s on the 5,000 mile trans-Pacific stretch. 
Several fliers had reached Hawaii from the United State$; Kingsford-Smith 
flew on .from Hawaii to Suva and Australia. United States Army and 
Soviet fliers had crossed Bering Sea over the route Post and Gatty took 
later, but the big money prizes for the first non-stop Pacific flight from 
Japan to the United States had withstood four attempts in two years. 

Reginald Robbins, who captured tl1e world endurance refueling record 
in 1929, and Harty S. Jones, bachelor sp01;t sman and promoter who han­
dled the refueling plane for the endurance flight, were the fifth challengers. 
In their Lockheed Vega (Wright Whirlwind) monoplane "Fort Worth," 
they climbed out of Seattle's Boeing Field July 8, kept a rendezvous with 
their tri-motored Ford refueling plane over Fairbanks, Alaska, that eve-
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uing and took on :200 gallons of gasoline. Both flew to Nome, made a 
contact in a brisk wind to put 435 more gallons aboard the "Fort Worth" for 
the flight to Japan. After taking 300 gallons, the plane became unmanage­
able in the strong wind. They finally gave up, landed at Nome. Another 
attempt was made with simiJar results, bad weather and strong winds 
forcing the Texans to abandon the Bight and the rich prize. 

Two other £liers, Don Moyle and Cecil A. Allen, staked their faith in 
the huge monoplane in which Harold Bromley :md Harold Gany made an 
unsuccessful attempt to span the Pacific. Renaming the old "City of 

IN MUD AT EDMONTON 

Wasp-powered Lockheed Vcgn 'round-the-world pl ~nc "Winnie: Mac" in the mud at 
Edmonron, Cnn., before last hop to United States. 

Tacoma" as the "Ciasina Madge" in honor of the daughter of the backer, 
John Buffelin, Tacoma lumberman, Moyle and Allen left Samishiro Beach, 
Jnp:~n, September .8, to fly to Seattle. They were sighted no miles from 
the starting point. They were not seen again. More than a week passed 
before they were found marooned on a small Siberian island, and rescued. 
The sixth challengers for the prize and the title of "first Pacific fliers" had 
fa iled. 

The eyes of Hugh Herndon, jr .• N ew York socialite, and Clyde Pang· 
born, old-time barnstormer, were on a bigger stake than the honor of being 
the first to cross the Pacific non-stop when they took off from New York's 
floyd Bennett Airport on the morning of July 28th, chased after the 
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Istanbul-bound "Cape Cod"' which had left the same field 17 minutes 
before them. They were out to break the eight-day record of Post and 
Gatty for circling the globe. Their plane, the Bellanca (Pratt and Whitney 
Wasp) monoplane "Miss Veedol," was much slower than the "Winnie 
Mae," but it had a longer cruising range and Herndon and Pangborn 
could take turns at the controls while Post was required to fly without 
relief. 

Herndon and Pangborn struck bad weather over the Atlantic, lost their 
way, and completed their trans-oceanic hop at Moylesgrove, Wales, in 31 
hours and 42 minutes. They had planned to make Moscow the first stop, 
then push on. Instead, they stopped at Croydon, near London, for fuel; 
and made another stop at Berlin. They were then 21 hours and 28 minutes 
behind Post and Gatty's schedule, but were confident they could make up 
the time over Siberia. 

They cut their stay in Berlin short and left only 13 hours and 14 
minutes behind the record time. They had cut two more hours from this 
margin by the time they left Moscow on the fourth day. T hey lost time 
in landing off their course at Jietiegari after crossing the Ural Mountains, 
but pushed on to Omsk. After three hours there, they headed East again 
but were 23 hours and 53 minutes behind the record schedule. When they 
left Chita, their next stop, they had lost a margin of six more hours. 
Fighting what they de.sc:ribed as "the worst weather they had experienced," 
they finally reached Khabarovsk, damaging a wing in landing on the 
muddy airport there. They were then 27 hours and 22 minutes behind 
the record, although they had taken only r 41 hours and 32 minutes for the 
flight from New York. Further delays caused by bad weather and neces­
sary repairs to their plane, forced them to abandon their attempt to break 
the record. 

Telegrams from Tokyo urged them to come to Japan .and attempt a 
non-stop trans-Pacific flight for the h5,ooo prize offered by the Japanese 
newspaper, Tokyo Asahi. Bitterly disappointed because of their failure to 
break· the record, Herndon and Pangborn decided to continue their world 
trip with a stop in Japan to get a fresh start for the trans-Pacific h<~>nors. 
They became the seventh challengers. They telegraphed the American 
Embassy in Tokyo for permission to By over and land on Japanese soil, 
a side-trip they had not planned in applying for their original permits; 
but neglected to wait for a reply before taking off. 

At Tachikawa Airport, the fliers were met by a squad of Japanese 
police, beaded by a highly indignant chief of foreign police. They were 
questioned for their permits, asked to trace their route on the map, asked 
if they had taken photographs. H erndon and Pangborn answered all 
questions unhesitatingly. They had flown over Tsugaru Strait, which is 
fortified; the naval post at Ominato; the concealed fortifications near 
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Tokyo Bay. They had landed for a few minutes at a new airport at 
Hanedo, not yet opened to traffic. All were forbidden areas, and they had 
taken motion pictures of them! , 

Days and days of questioning followed, during which the fliers were 
treated courteously but held virtu~! prisoners. In vain the fliers protested 
that they had not intended to photograph forbidden areas. The judge 
fined each $r;02)-$I,ooo for violating Japan's civil laws by flying over 
the country without a permit, and $25 for photographing forts. Permis­
sion for them to leave the country by air wa~ held up. They watched 

a 

SPAN ATLANTIC IN FORMATION 

Nine of the Italian squadron of Savoia Marchetti S-55 (Fiat) flying boats seen in 
(ormation on their lligbt aCJ'OSS the Atlantic. 

Moyle and Allen prepare for and set out on the flight they hoped to make. 
When Moyle and Allen were reported lost, further objections to the grant­
ing of Herndon and Pangborn's permit Were pressed. Finally, permission 
was granted for one attempted take-off. If they failed, they must return to 
the United States by steamship. 

It was something of an anti-climax to their experiences when they got 
off from Samishiro Beach, 280 miles north of Tokyo, October 3· Soon after 
they headed over the ocean, Herndon cut a wire which let the plane?s land­
ing gear drop into the sea, reducing the load by 300 pounds and the head 
resistance by 17 per cent. It meant that when the plane landed, they must 
come down on the fuselage, which was strengthened with metal strips. 
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If they could make Salt Lake City, they would set a new distance record, 
bettering the New York-lstanbul flight of Boardman and Polando. They 
did fly as far as Spokane, but turned back and landed at Wenatchee, Wash., 
completing the first non-stop Pacific Bight and one of the longest trips in 
history, 4,558 miles in 41 hours. The ship landed on its iron belly, slid 
along in a cloud of dust, tipped up on its nose. The propeller snapped, 
but the plane settled back with a thud. The fliers were not scratched. As 
they -crawled out of the plane, they were met by a representative of the 
Tokyo Asahi, waving the coveted $2s,ooo prize check. 

With a new landing gear and propeller on their plane, Herndon and 
Pangborn started a leisurely trip across the country, timing themselves to 
arrive at their starting point, Floyd Bennett Field, Sunday, October x8, 
during the Four-Field Flying Show staged by the aviation industry for 
the benefit of New York's unemployed. T hey ended their world flight 
just 82 days after the start, adding their names to the list of world fliers 
and with the distinction of being the first to span the Pacific non-stop. 
Japan hailed the Bight as a great achievement, but Japanese officials failed 
to lift the ban forever prohibiting Herndon and Pangborn from flying over 
Japanese territory. 

British Raise World Speed Records 

England won permanent possession of the Schneider Trophy, Septem· 
ber 13, without a contest. Those last three words spelled bitter disappoint­
ment for Great Britain's gallant Schneider team, which had spent months 
o£ ha·zardous preparation for the great race only to have their competitors, 
Prance and Italy, drop out at the last minute due "to bad weather, ill 
luck and the loss of pilots and machines." T he zest of real competition 
gone, the British pilots had a difficult time spurring themselves on to a 
superior performance. Lady Houston, who had made the British entry 
possible when she donated $485,ooo to cover expenses which Prime Minister 
Ramsay MacDonald refused to approve, was likewise disappointed, although 
the tens of thousands who crowded vantage points on the Selent would 
never have known it from the gayety of her flag-bedecked yacht on the 
clay of the race. 

That brown-eyed, boyish-faced F light Lieut. J. H. Boothman and lanky, 
sober-faced Lieut. George H. Stainforth did turn in superior performances 
was without question. Rain, a heavy fog, and rough water on the sched­
uled day o£ the race, September r2, only added to the fliers' disappointment, 
but the following day was perfect for speed flying. 

After completing taxiing trials, Flight Lieut. Boothman took his Vickers 
Supermarine ( Rolls Royce) S-6B off the water at Calsbot in a wall of 
spray. In another few seconds he was darting over Ryde pier on the first 
lap of the triangular course. To those on the ground directly beneath the 
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path of the plane, its passing was marked by a rumbling that seemed to 
shake the earth and set the spectators' nerves to tingling. To those who 
saw it from a distance, the sharp sound was trailing the machine by more 
than a mile, so fast was it flying. The first two laps were fastest, averag­
ing 342.9 miles an hour. When he crossed the finish line and shot his 
plane skyward to lose speed for a landing, his average time for the Schneider 
course was 340.08 miles an hour, a new record for all time. The best 
previous time made by the British in 1929 was 328.6 miles an hour. 
Boothman brought his ship in at Calshot, making the hazardous landing at 

ITALIAN AIR MINISTER LEADS 

General Italo Balbo commanded the tr:ms-Atlantic flight by radio from his place in 
the leading plane of the formation. 

about no miles an hour. He had won permanent possession of the Schnei­
der Trophy for Great Britain. 

The world's straightaway record for three kilometers, the ultra-ultra in 
speed courses for airplanes, was always closely allied with the Schneider 
race although it was not a part of it. Squadron Leader A. H. Orlebar set 
a new world speed record of 357·7 miles an hour following the 1929 
Schneider contest, and it remained only for England to raise this a notch or 
two with its new machines, the S-6Bs. 

Lieut. Stainforth attacked Orlebar's record following Boothman's per­
formance, diving six times across the short course to average 379.05 miles an 
hour and reach 388.6 miles an hour on his fastest lap, a new achievement: 
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for man in the air. But another opportunity awaited hiu1 later in the week 
when a speciaUy built Rolls Royce engine, burning a mixture of refined 
gasoline, wood alcohol and ethyl, and developing more than 2,6oo horse­
power, was to be installed. 

Into a gusty sky, Lieut. Stainforth took off on September 29 for his 
attempt to break his own world record and raise the British speed to a 
height which would challenge the genius of other nations for several years, 
at least. He dived across the starring line at about seven miles a minute, 
too feet above the surface of the water. Electric timing cameras caught 
the shadow of the plane as it Bashed back and forth. Spectators watched 
nervously as he made a landing at more than 100 miles an hour in a choppy 
sea. "I believe I've broken the record," he said quietly and without a smile, 
then went to the officers' mess. 

When the timing films had been developed and inspected early the 
next morning, officials found him playing "shove ha'penny" in the mess­
room. They told him his average time was 408.8 miles an hour, his best 
lap was 415.2 miles an hour. "I thought I'd done it," Stainforth said un­
demonstratively, then turned back to his game. Later official announce­
ments placed his record. at 406.99'7 miles an hour, with his fastest lap at 
409.5 miles an hour. 

It was doubtful whether another British Bier would soon raise the 
record, principally because the government did not favor a continuance of 
the high speed program while many experts advised the pondering of 
lessons learned in the Schneider ships applying them to every-day types. 
The Schneider ships themselves were considered without value, except as 
a highly developed experimental laboratory. Stainforth's engine at its 
world record performance speed could not last more than 40 minutes to 
an hour. It, nevertheless, signalized anoilier milestone of man's achieve­
ment in the air. 

Italian Squadron Spans South Atlantic 

One of the greatest mass flights in history and the first formation flight 
across an ocean was achieved by the Italians when a squadron of 10 
Savoia Marchetti S-55 (Fiat A-22) flying boats reached Rio de Janeiro, 
Brazil, on a 6,450 mile Bight from Orbetello, Italy, in seven hops including 
the spanning of the South Atlantic from Bolama, Africa, to Natal, Brazil, 
1,875 miles. 

Long one of Premier Mussolini's dreams-the spanning of the Atlantic 
by an entire formation of planes Bying with military precision-the flight 
was headed not by an over-enthusiastic fl ight officer, but by the Italian Air 
Minister, General Italo Balbo. They left Italy with a squadron of 14 flying 
boats December 17 after months of planning and preparation for what was 
to be a "dress rehearsal for a later North Atlantic Bight to the United 
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States." The first of the year found them ofl the coast of Africa, ready 
Cor the ocean hop. 

Up from the waters off Bolam a on a dark, moonless night, over a sea 
whose surface they could not see, over a maritime mirror whose horizon 
was invisible, the squadron took off in groups of three. The first group of 
three black-winged ships, leJ by General Balbo himself, vnnished into the 
night, followed by a green-winged triad. Next came the red wings, but the 
third plane of that group faltered under its Io,ooo pound load, nosed down 
into the sea, kitled its mechnnic. The last triad, white-winged, was in the 

VTKINGS OF THE AIR 

Parker D. Cramer (right) 3nd Oliver Paquette who were lost after proving the 
feasibility of the Trans:unerican Airlines' Atlantic route. 

air ten minutes when its second plane crashed, burst into flame, sank with 
its crew of four. General Balbo learned their fate by radio, but led on. Be­
Core leaving Orbctetlo, ncar Rome, the young air minister told his chief, 
Benito Mussolini, that he foresaw the loss of three machines, would con­
sider the Bight successful if only six reached Natal safely. Within an hour 
n{ter the crashes, two spare planes left l3olama, had taken off in pursuit 
of the squadron to replace their fal len brothers. 

Through floating clouds, dimly illuminated by the full moon which 
General Balbo had awaited, the planes Aew south and west-never losing 
their positions in the dose formation-across the narrowest neck of the 
South Atlantic, checking their course by radio with the seven Italian 
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cruisers strung along the route 225 miles apart. Radio kept General Balbo 
informed at all times. In mid-morning one of the replacement planes 
buckled under the strain, reported itself down with a leaky radiator near St. 
Paul's Rocks, 500 miles from its destination, where a cruiser promptly 
picked it up. The other replacement, too, flew with a leaky radiator for 
seven hours, finally came down 100 yards from a convoy cruiser. One of 
the planes forced down was sunk later in collision with the cruiser towing 
it. Balbo's prediction was fulfilled: although four places came down, 
three were wrecked. 

At the end of 17 hours and ro minutes, the "black star" triad glided 
through a driving rain onto the Potengy River at Natal, to the cheers of a 
great throng of drenched Brazilians. On their tails came the green-wing 
triad; 25 minutes later the formation of surviving red and white wings. 
Rome went mad with joy, and the government let the crowds celebrate a 
full day before divulging the fact that five fliers had been killed in the flight, 
three ships lost and one disabled. 

To Mussolini, the flight was a huge success. Fifty-one men and ten 
machines had successfully negotiated the Atlantic in a single formation 
Right. Balbo was given the honors of a returning conqueror, feted at every 
turn, his achievement applauded by tens of thousands of loyal Italians who 
lined the streets as he paraded with his flying companions in Rome. The 
flight, Mussolini announced, presaged a longer and more important forma­
tion flight to the United States as the next achievement. 

Do-X Spans Atlantic; Reaches New York 

When the world's largest airplane, the Dornier Do-X, alighted on the 
waters of New York Harbor shortly after noon August 27 with 70 pas­
sengers aboard, the great air liner finished a r2,ooo mile trip that took ten 
months and extended from Lake Constance on the German-Swiss frontier 
through Holland to England, France, Spain, Portugal, down the west coast 
of Africa, across the South Atlantic, down the South American coast to 
Rio de Janeiro, then up through the West Indies to Miami, Charleston, 
Norfolk and finally New York. 

The trip was so widely heralded and so beset with minor difficulties 
which promoted the creation of major rumors that it caused wide­
spread comment. But none of the thousands who thronged the Battery 
to get a glimpse of this new giant of the sky at the end of its long journey 
failed to be inspired with the sight. It was the second trans-Atlantic flying 
boat to glide into the busy waters of the Upper Bay, Von Gronau having 
completed his North Atlantic crossing from Germany there in 1930. But 
Von Gronau's ship was but a toy in size compared with this 53-ton giant 
of metal and fabric with its crew of 17 and passenger accommodations for 
70 to roo. 
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The highlights of the Do-X's history-:naking journey was its crossing 
o[ the South Atlantic to Natal, .13razil, from the west coast of Africa, 
finally justifying the presence of the horseshoe which hung in the naviga­
tion room of the great ship. After a short flight from Bolama, Portuguese 
Guinea, West Africa, to Cape Verde Islands, where it remained a week, 
the Do-X made its longest flight of 1,400 miles to Fernando Noronha 
Island, made a landing there in the dead of night, 200 m iles off the 
Brazilian mainland. It then made a short bop to Natal on the mainland. 
Beside Capt. Friedrich Christiansen, the Do-X carried 12 persons on the 

CONTINUE ARCTIC SURVEY 

Two Transamerican Airline pilots, E. L. Preston (left) and R. H. Collignon, continue 
work o£ Parker and Cram~r in Packard Diesel Stinson. 

Atlantic lap, including the l'ortugucse Admiral Gaga Coutinho, long-forgot­
ten as the first flier to span the South Atlantic. 

With a new captain, Fritz Hammer, and later joined by the American 
co-pilot Lieut. Clarence H. Schildhauer, the Do-X proceeded up the east 
coast of South America, through the West Indies to receive great ovations 
from Americans in Miami, Charleston, Norfolk and New York. The crew 
received medals from the hands of Mayor Walker, was greeted by President 
Hoover, and heaped new praise on the performance of the American-built 
Curtiss Conqueror engines every time the subject was mentioned. With 
the exception of the breaking of an aluminum crankcase casting on one of 
the motors after the South Atlantic Bight, the engines functioned perfectly 
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throughout the trip, had no part in delaying the giant ship on its 12,ooo 
mile cruise. 

Doolittle Breaks Transcontinental Record 

When Capt. Frank M. Hawks, superintendent of the aviation division 
of the Texas Company, sped across the continent in 12 hours, 25 minutes 
and 3 seconds, August 13, 1930 with his Travel Air (Wright Whirlwind) 
"Mystery Ship," he turned his attention to new worlds to be conquered, 
spending most of 1931 in setting up new inter-city records in Europe and 
the United States. 

Hawks' record, however, did not withstand the well-planned attempt 
of Major James H. Doolittle of Shell Petroleum Company to capture it. 
Working in secret throughout the winter months, Doolittle planned his 
Bight to cut Hawks' time and win the rich Bendix prize for the premier 
derby of the National Air Races. 

The starter's Bag dropped at United Airport, Burbank, Cal., at 5:35 
A.M. (Eastern Daylight Time), September 4· In a scant 400 feet in his tiny 
Laird (Pratt and Whitney Wasp) biplane "Solution" was off the ground, 
hurdling the mountains, streaking through the still air of the Mojave Desert 
tc, make its first landing at Albuquerque, N. M. Another stop was made 
at Kansas City, then a dash across the midwest prairies to land in a splash 
of mud at Cleveland, refuel and continue on to New York, landing at the 
Newark Airport in 1 r hours and r6 minutes elapsed time for the 2,882 

miles. His average speed was just under four miles a minute. But his 
day's flying was not done, he headed west and Landed in Cleveland little 
more than an hour later to claim his prizes. 

In October, Doolittle shot his tiny ship from Ottawa, Canada, to Wash­
ington, D. C., to Mexico City on a three-capital flight in 12 hours and 36 
minutes, setting another record that would offer real competition [0 

challengers. 

Hoiriis and Hillig Fly North Atlantic 

Thirteen hours after Post and Gatty left Harbor Grace on. thei:r record 
world flight, a Bellanca (Wright Whirlwind) monoplane with red wings, 
the name "Liberty" and the crossed flags of Denmark and the United 
States on its sides, sped out across the Atlantic with no more serious pur­
pose than to fulfill the desire of a 55-year-old German-born photographer 
and a youthful Danish-born pilot to visit their homelands and indulge in 
"some pigs knuckles, sauerkraut and beer." 

In 1929, Otto Hillig, who amassed modest wealth as a summer resort 
photographer in the little town of Liberty, N . Y., after coming to America 
from Germany at 15 years o£ age, had tried to return home in a blaze of 
glory as a passenger aboard the "Graf Zeppelin." He had booked passage, 
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but somebody blundered and at the last moment Billig was left out. He 
sought a writ to prevent the "Graf" from sailing, sued for $roo,ooo damages 
and obtained an out-of-court settlement, depositing the money in a Liberty 
bank. 

Holger Hoiriis, a youthful barnstormer who had been in America seven 
years and had a secret longing to By back to his home in Denmark, dropped 
into the field at Liberty, N. Y., months later and suggested that Billig 
finance a trip with Copenhagen as the first stop. With the aid of friends, 
he scraped enough money together to buy a Wright-powered Bellanca for 
the journey. 

NEW YORK-ISTANBUL NON·STOP 

John Polando (left) and Russell Boardman in front of their Bellanca (Wright 
Whirlwind) monoplane "Cape Cod," world's distance record holder. 

Unheralded, except in a joking way, the pleasure-bound pair set out 
from the Teterboro Field near Hasbrouck Heights, N .J., reaching the jump­
ing-off point at Harbor Grace without trouble. Post and Gatty landed on 
the Newfoundland field a few hours later, and Billig and Hoiriis helped 
to speed them on their way around the world, then turned to completing 
preparations for their own trip. 

The weather over the Atlantic, none too good for the "Winnie Mae's" 
crossing, had not improved. The "Liberty" was forced to Ry high over 
continuous cloud banks; finally land was sighted through a hole in the 
clouds. At first, it was thought to be England, then Spain, France or Bel-
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gium. Ostend was picked out clearly and a short time later Hillig begged 
his Danish pilot to land on an airport they spotted beneath them. Hoiriis, 
fighting off sleep after 32 hours in the air, insisted they continue to Copen­
hagen, but Hillig finally persuaded him to land on the field, which they 
found to be Krefeld, Germany. The pilot fell asleep, while Billig told 
a mechanic to "put in so." Fifty liters of fuel were poured into the tanks, 
and Hoiriis took off for Copenhagen thinking he had -;o !!allons. The 
engine sputtered and an emergency can was used to replenish the tanks 
sufficiently to make a landing on the airport at Bremen. Too tired to con­
tinue, they agreed to make their grand entrance into Copenhagen the next 
day. Knighted by the king and well filled with the objects of their visit, 
they Left Copenhagen for Hillig's home at Gera, Germany. 

Returning to an enthusiastic reception in Liberty, N. Y., HiiJig soon 
sold his plane and returned to his photographic shop, saying that if he was 
remembered at all, he "desired to be remembered as the first man to By 
across the Atlantic and then go back home and go to work." 

First New York to Hungary Flight 

Capt. George Endres, wartime Bier in the Austro--Hungarian army, and 
Capt. Alexander Magyar, his pupil, longed to be the first to fly from the 
United States to Budapest. They met Emil Szalay, Flint, Michigan, 
sausage-maker, in the offi<;c: o( the Detroit Hungarian News, proposed the 
flight as a great demonstration of protest against the division of Hungarian 
territory by the Treaty of Trianon and to fulfill sausage-maker Szalay's 
long-standing promise "to do something good for the Hungarian people." 

The Lockheed Sirius (Pratt and Whitney Wasp) monoplane "Justice 
for Hungary" was winging its way over the Atlantic July 15 after a stop 
at Harbor Grace. Szalay had mortgaged his salami factory for $2o,ooo, 
had taken a steamship for Hungary to await the Biers' arrival. Additional 
funds had been raised through the sale of s,ooo postcards, which the plane 
bore as it sped over an ocean which its pilots did not see during their speedy 
16 hour crossing. 

Magyar obtained many radio bearings, hit the coast of France only a 
triBe off his course. They had estimated 26 hours flight to Budapest with 
two hours fuel to spare. But headwinds over Europe upset that. Just 25 
miles short of their goal, at 12 minutes past the 26th hour, the engine 
gasped for gas. Endres landed the plane in a rough field, damaging the 
undercarriage and propeller. Had they been able to reach the Budapest 
airdrome, 25 miles away, they would have been the first trans-Atlantic 
fliers since Lindbergh to reach their announced goal non-stop, an honor 
which fell to Boardman and Polar.do on their record distance flight later 
in July. Another plane whisked them to the Matjasfoeld Airdrome, where, 
amid a great throng, waited Premier Stephen Bethlen and his cabinet, 
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sausage•maker Szalay, Endres' wife and son, and Capt. Magyar's aged 
mother who had not seen her son for five years. 

Willie less spectacular than long distance flights across oceans and con­
tinents, world records for duration and distance over a closed course ho.ld 
an equally important place in the list of coveted honors &om the stand­
point of the engineer. The year witoessed many successful attempts to 
break records in these categories. 

America R ecaptures World's D uration Record 
Flying a Bleriot uo powered with a Hispano-Suiza engine, Lucian 

Bass<iutrot and Aime Rossi of France established a new world's record over 

HEADED FOR 1-IUNGARY 
Cnpta.i.o Magyar cmwls into the rear cockpit of bis Lockheed Sirius (Pran and Whirney 

Wasp) monoplane for .non-stop flight to Hungary. 

a closed circuit for distance at 5,468 mile.s and for duration at 75 hours 
and 23 minutes near Oran, Algeria, February 26 to March r. Before the 
end of March, Jean Mermoz, South Atlantic Bier, and Antoine Paillard 
were in the air with a new Bernard 8o (Hispano-Suiza) monoplane. On 
April 2, they landed after raising the world's distance record for the closed 
circuit to s,679 miles. 

Then two American pilots, WaJter E. Lees and Frederick A. Brossy, 
·stepped into the competition with a Bellanca Pacemaker, powered with a 
Packard Diesel engine, flying a monotonous course over Jacksonville, F la., 
April 12 to rs, to establish a new American duration record of 74 hours 
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and 12. minutes, but falling short of the world mark by little more than an 
hour. Going up again with tbe same plane May ;25, tbey stayed aloft 84 
hours and 32 minutes without refueling, far surpassing the French fliers' 
record and bringing the duration honors back to America again. 

On June 4 and 5, new world duration and distance records for sea­
planes over a closed course were established by Lieut. de Vaisseau Paris 
and Lieut. Gonord of France, When they Hew their Latecoere 2873 (Hispano 
Suiza) seaplane 3,II3.8 miles in 36 hours and 57 minutes over Arachon, 
France. Two days later, Joseph Le B.ri.x and Marcel Doret, flying a specially­
built Dewoitine (Hispano-Suiza) "Trait d'Unioo," failed to breflk the 
duration record captured by the Americans, but .established a new world 
record over a dosed circuit for distance at 6,441.88r miles, near Istres, 
Frapce. In July, they attempted a flight in the same plane from Paris to 
Tokyo, but were forced to jump when their engine failed during the 
night over Siberia. Successful in their efforts to have Francrois Coty, per­
fume manufacturer; finance an identically constructed ship, Le Brix; Doret 
and a mechanic, Rene Mesmin, headed East from Paris in September. 
Rain and fo.g forced them to fly low East of Moscow. After 20 hours, Do ret 
bailed out, landed. safely. Le Brix and Mesmin .died in the crash, fai!ed 
to complete their flight to break the record of Boardman and Polando for 
straight-line distance. 

England to Australia and Africa Fli~hts 

British fliers; paying little attention to tile possibilities for fame on long 
Wins-oceanic or non-stop. flights, continued to consider races against time 
from London to Australia and London to Cape Town their· most fascinat­
ing field . Most pf the flights v1ere made with speegy, light planes. 

Early in April, Liet!t. Comdr. Glen K~dston o£ England, flying an 
American-built Lockheed Vega (Pratt and Whitney Wasp) monoplane, 
broke the record from London to the Cape in 6 days and 10 hours. In 
November, a 19-year-old London debutante, Peggy SalaD,lan, with Gordon 
Store as co-pilot, reached Cape Town from London in her little Puss Moth 
(Gipsy III) monoplane in five and one-halt days. The distance is 7,000 

miles. 
The London to AustraUa route received even greater attention from 

the record-seekers. While Kidston was on his way to South Africa in April, 
Charles W. A. Scott in .a De Havilland Moth 6oM (Gipsy II) was on his 
way to Australia to London to set a new record of 9 days, 3 hours and 
40 minutes for the u,ooo mile Hight. He broke Air Commodore Charles 
Kingsford-Smith's record of 9 days and 22 hours for the journey. Early in 
August, J. A. Mollison flew a ship similar to Scott's from Australia to 
London in 8 days and 21 hours, again lowering the record. He said it was 
"too far and too tiresome" to try again. 
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Scott, provided with another ship at the expense of Lord Wakefield, 
made the return journey in June from Australia to London in 10 days, 13 
hours and 25 minutes, about 48 hours faster than Kingsford-Smith made 
the trip in the Fokker (Wright-Whirlwind) "Southern Cross." 

Scott's eastbound record was broken November 9 when C. A. Butler, 
flying a dimjnutive Comper Swift witb a 75 horsepower engine, arrived 
in Australia £rom London in 9 days, 2 hours and 29 minutes, cutting an 
hour and 42 minutes from the old record. Butler said his fuel bill was 
Jess than $I)O, since the little ship Hies 24 miles to the gallon and bas a 

BREAKS TRA:-..""SCONTINENTAL RECORD 

Maj. )nmcs H. Doolittle in the Laird Solu tion 400 (Pratt Mel Wrutncy Wnsp, Jr.) 
biplnne in which he crossed the continent in record time. 

speed of 120 miles an hour. Butler wore carpet slippers to save the extra 
weight of shoes. 

Women's Records Broken 

The day before Mollison set out for Australia, Amy Johnson, former 
London stenographer who took up Aying to escape the humdrum of office 
routine and became tbc "Empire's Aying heroine," left London for Tokyo 
in a De Havilland Puss Moth (Gipsy ill) with C. S. Humphries as me­
chanic. She completed the trip in 10 days to share with Miss Salaman the 
the year's honors for the longest flights undcnaken by women. 

Ruth Nichols, New York society girl, hoped to be the first woman to 
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fly solo across the Atlantic, but her hopes were crushed when her Lockheed 
Vega (Pratt and Whitney Wasp) monoplane crashed before she was abk 
to start the Atlantic lap of her journey. She had previously set a new 
women's altitude record of 28,743 feet over the Jersey City, N. J. Airport, 
March 6, and a new women's speed record of 210'.636 miles an hour near 
Detroit, Mich. 

Early in January, Evelyn Trout and Edna May Cooper established a 
women's refueling duration record of 123 hours at Los Angeles, Cal., in a 
Curtiss Robin (Curtiss Challenger). Amelia Earhart claimed an altitude 
record for autogiros 'at r8,415 feet made at Willow Grove, Pa., with a 
Pitcairn (Wright Whirlwind) autogiro. Mrs. Mae Haizlip e.stablished a 
women's altitude record for light airplanes of x8,097 feet at St. Clair, 
Mich., in a Buhl Bull Pup (Szekely) monoplane. Mme. Maryse Bastie of 
France set a new women's distance record of x;S49 .. 763 miles on a flight 
from Paris to Urino, Russia, in a Klemm (Salrnson) monoplane. 

Ruth Nichols lowered tl1e women's distance record established by Mme. 
Bastie with a flight from Oakland, Cal., to Louisville, Ky., non-stop on 
October 25. The distance was comptited ~s 1,96'6 miles, a new world record 
to be added to the laurels of her Lockheed Vega (Pratt and Whitney Wasp) 
monoplane. 

Balloon Betters Airplane Altitude Record 

Witll tlle world's, altitude record for airplanes safely secured for the 
United States by Lieut. Apollo Soucek's ·flight to 43,166 feet in 1930, no 
effort was. made by the United States or any other nat ian to better that 
mark for airplanes eluting 1931. However, Auguste Piccard, 47-year-.old 
Swiss professor of physics in the University of Brussels, and Charles 
Kipfer, 2o years his junior, succe.ssfully undertook a trip into the strato· 
sphere in a hydrogen-filled seven-foot sphere 1'CH-n3,'' which carried the 
Swiss flag to a new height of 51,775 feet above Germany and .A-ustria. 

Their record exceeded that of Capt. Hawthorne Gray of the Q nit~d 
States who reach~d 42,ooo feet before death in the rare atmosphere over­
took him. It also surpassed the mark made by Lieut. Soucek for airplanes. 
Its significance was confined to scientific studies of tlle upper atmosphere 
and stratosphere~ which might point a way to their usefulness as a medium 
for flight. 

"Graf'' Spans Atlantic Six Times; "Akron" Sets Record 

While activities in the lighter-than-air field are reviewed fully in an­
. other chapter, it is interesting to note here that the "Graf Zeppelin" con­
tinued to span oceans and continents ·with such ease that dispatches con­
cerning its movements obtained from three to 20 li.nes in American news­
papers during 1931 as compared with ,columns, in former years. 
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The "Graf" completed its eighth, ninth, tenth, eleventh, twelfth and 
thirteenth crossincrs of the Atlantic during rg3r, making three ronnd trips 
from Friedrichsh~en, Germany to Pernambuco, Brazil, with mail, pas­
sengers and express on a commercial schedule. The eighth crossing of the 
Atlantic-the 2r6th llight in its log-was the first non-stop trip from Ger­
many to Brazil, August 29 to September r, made in 71 hours. The return 
to Germany, September 4 to 7, was made in 8r hours. 

The second round trip to Brazil was achieved in a 69 hours westward 
Hight, September r8 to 20, and a 79 hour eastward B.ight through rains, 

WINS BENDIX TROPHY RACE 

Major Doolittle, certain of the Bendix trophy prize, refuels at Cleveland to continue 
Right to New York to break coast-to-coast record. 

September 25 to 28. The third round trip was made with the westward 
jo\lllley, October 17 to 19, a two-day cruise to Rio de Janeiro, October 21 
and 22, and the eastward B.ight, October 23 to 26. This completed the 
thirteenth crossing of the Atlantic and the sixth non-stop flight from Ger­
many to South America. The "Graf" also made an excursion into the Arctic 
earlier in the year with a group of distinguished scientists aboard. 

The new American sky queen, the U .S.S. "Akron," captured the honor 
of carrying the largest number of persons into the air when 207 persons 
were taken aloft on a ro hour flight from Lakehurst, N. J. This exceeded 
the record made by the Dornier Do-X when it carried 169 persons on an 
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hour's Bight over Lake Constance, the largest ever carried by any heavier­
than-air or lighter-than-air craft. 

Lindberghs Fly to Tokyo 

Early in June, Col. Charles A. Lindbergh telephoned the State Depart­
ment in Washington and said that Under-secretary Castle might announce 
that Colonel Lindbergh and his wiie would fly to the Orient-"if the press 
was interested." The press wa.; interested. In fact, clippings collected in 
the Aeronautical Chamber of Commerce library on important Bights of 
the year showed that the Lindberghs' Hight to the Orient received more 
columns of publicity in New York newspapers than any other flight of the 
year including the remarkable world flight of Post and Gatty, the trans­
Pacific flight of Herndon and Pangborn, the New York to Istanbul distance 
record and others. 

This, despite Lindbergh's insistence that he and Mrs. Lindbergh were 
only on a vacation flight, which "had no start or fin ish, no diplomatic or 
commercial significance, and no records to be sought." Flying a Lockheed 
Sirius (Wright Cyclone) monoplane, equipped with new rudder-type Edo 
floats, the Lindberghs made farewells in Washington, New York and at 
North Haven, Me., where Charles Augustus, jr., was left in the care of 
relatives. They flew to Ottawa, Moose Factory, Churchill, Baker Lake and 
Aklavik in Canada; Point Barrow, Shishmaref, and Nome in Alaska; 
Petropavlovsk in Siberia; on through the Kurile Islands to Tokyo, Japan. 
Everything went welJ until they reached the storm-swept Kuriles where a 
series of minor troubles delayed them, marred the Lindbergh legend. After 
being feted in Japan, the Lindberghs flew to China, aided in flood relief 
work, took a ducking in the chilly waters of the Yangtze River at Hankow 
when their plane capsized as it was being lowered from the British Air­
craft Carrier "Hermes." News of the death of Mrs. Lindbergh's father, 
Senator Dwight W. Morrow, a few days later caused the abandonment of 
their vacation trip and immediate return to the United States. They arrived 
home in New Jersey October 23 after a speedy 39 hour trip from the Pacific 
coast in a borrowed Lockheed Vega (Pratt and Whitney Wasp). 

Hawks Leads Inter-City Speed Fliers 
Captain Hawks' speed dashes in his Travel Air (Wright-Whirlwind) 

low-winged monoplane "Texaco 13" brough~ him recognition during 1931 
by the Ligue lnternationale des Aviateurs, world-wide pilots' organization, 
which selected him as the world's outstanding airman for 1930. The 
league's medal was presented to him in Paris during the French Colonial 
Exposition after Hawks had set Europe to buzzing about his achieve­
ments as a flying epicure-arising in Paris, breakfasting in London, lunch­
ing in Berlin, and back to Paris for dinner. The Old World had justly 
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prided itself on the achievements of its Schneider fliers-breaking world 
records over relatively short courses-but it had not a single machine that 
could stand long Aights day after day with the same engine at speeds above 
200 miles an hour. 

Hawks' flights between Old World capitals at record speeds, therefore, 
were all the more spectacular. His best record times during a 20,000 mile 
tour of Europe which included u countries were: Paris to London, 218 

miles, in 59 minutes, April 23; London to B:rlin, 620 miles, in 2 hours and 
57 minutes, May 12; Stockholm to Malmo, 320 miles, in I hour and 30 

SHTP, ENGINE AND FUEL 

Dcllanca (Packard Diesel) monoplane with the tins of oil which kept it aloft for a 
new world's noo·refueling record of 84 hours. 

minutes, May 2r; Malmo to Paris, 650 miles, in 3 hours and 15 minutes, 
May 21; Copenhagen to Amsterdam, 460 miles, in 2 hours and 30 minutes, 
June 1; Paris to Rome, 700 miles, in 3 hours and 30 minutes, June ro; 
Budapest to Rome, 6so miles, in 3 hours and 30 minutes, June 12; London 
to Rome, 950 miles, in 4 hours and 38 minutes, June 17; and Rome to 
London1 950 miles, in 5 hours, June 17. He broke his own records on the 
latter two Rights before preparing to sail for Canada. 

Flying from Montreal to New York, 350 miles, upon his return to the 
United States, July 7, Hawks set another inter-city record in r hour and 
45 minutes. Two weeks later, he made a round trip Bight between New 
York and Havana in one day, making the journey southward in 8 hours 
and 8 minutes and northward in 7 hours and 30 minutes. Other inter-
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city records which he set up a("ter his return were: New York to Bingham­
ton, N. Y., r6o miles, in 35 minutes, August r; Wheeling to New York, 
390 miles, in 1 hour and 45 minutes, August 4; New York to Chicago, 
750 miles, in 4 hours and 4 minutes, August r2; Chicago to New York, 
3 hours and 20 minutes, October 5; and Memphis to New York, 975 miles, 
in 4 hours and 50 minutes. 

With two major flights to his credit during rg3r-one of them Captain 
Hawks' favorite transcontinental speed course-Major Doolittle also made 
some fast inter-city flights io his little Laird (Pratt and Whitney Wasp) 

FLY ATLANTIC FOR SAUERKRAUT 

Otto Hillig, photographer, and Bolger Hoiriis, pilot, over New York in the Bellanca 
(Wright Whirlwind) monoplane "Liberty"' on Atlantic hop. 

speed plane. Among them: Mexico City to St. Louis, x,soo miles, in 6 
hours and 35 minutes flying time, October 26; Indianapolis to Chicago, r66 
miles, in 46 minutes, September 27; St. Louis to Indianapolis, 240 miles, 
in 52 minutes, September 26; and New York to Memphis in 4 hours and 
57 minutes, September 21. 

James Goodwin Hall flying his Lockheed Altair (Pratt and Whitney 
Wasp) monoplane "Crusader" made strong bids for inter-city record 
honors, taking several of H awks' records during the year only to have the 
major ones retrieved by Hawks when he returned from Europe. Hall's 
record for spanning the United States from Mexico to Canada, made in 
the spring, was bettered by James Wedell when he flew his Wedell­
Williams Special (Pratt and Whitney Wasp) from Agua Caliente, Mexico, 
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to Vancouver, B. C., December 1, in 6 hours and 40 minutes, clipping an 
hour and eight minutes from Hall's record. Capt. Hawks also had his 
eyes on this record near the close of the year. 

Expeditions Seeking Northeastern Passage 

When Capt. Wolfgang Von Gronau and his three companions at their 
five-year-old Dornier Wal (2-B.M.V.) flying boat on the waters of New 
York Bay just off the Battery in 1930, serious attention was focused on the 
possibilities of a northeastern passage to Europe from the United States 

BRITISH Ct\.PTDRE SCHl\TEIDER TROPHY 

Vickt:t Supcrmarinc S-6B (Rolls Royce R) seaplane bciog towed b~ck to Calshot after 
winning trophy at 340.08 miles per hour speed. 

through the sub-Arctic. Von Gronau had made the flight without the sanc­
tion and support. of the German government or his employers. In fact, 
the first two laps were made before the other three members of the crew 
were informed that they were on a trans-Atlantic flight. 

Flying with the cooperation and financial support of the Deutsche Luft 
Hansa, Von Gronau and his same crew repeated their flight from Germany 
to the United States between August 8 and September I, 1931, flying from 
Lyst on the Island of Sylt to Chicago's lakefront, 4,913 nautical miles, in 
57 hours and 13 minutes flying time. Von Gronau's companions were his 
three students: Eduard Zimmer, co-pilot; Franz Hack, mechanic; and Fritz 
Albrecht, radio operator. They became the 1irst fliers to make two suc­
cessful crossings by air from Europe to America. 
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With its executives' eyes fi:xed on the possibilities of this same route 
for trans-Atlantic mail and pas$enger service on regular schedule) Trans­
american Airlines Corporation early in 1931 quietly inaugurated plans for 
an overlarrd route between tl1.e United States and Europe. With a world­
noted advisory · staff, it mapped out the 4,369 mile Transamerican route ex­
teD,djng from Detroit to Copenhagen by way of Canada, Baffin Island, 
Greenland, Iceland and the Faroe Islands. 

I?arker D. Cramer, noted Arctic flier, and Louis Oliver Paquette of the 
Can;1dian Government Radio Service, were chosen to make me initial 
flight survey. All details of the plan were kept secret to prevent confusio11 
of this working survey with me spectacular. Cramer and Paquette ldt 
Detroit in July, visited Canada, Baffin Land and flew over the hitherto un­
crossed Greenland ice caps before tl1e newspapers learned of their flight. 
They went on, investigated conditions in Iceland and the Faroe Islands. 
Then, on the last and easiest lap oJ their survey, after having demonstrated 
the feasibility of the Transamerican air ro4te to the satisfaction of their 
backers, they were lost in a storm and perished. 

Two air mail pilots of Transamerican Airlines, Lieut. Edwin L. Preston 
and Robert H. Collignon, continued the survey with a pontoon-equipped 
plane, until lack of fuel in the northern regions together with the approach 
of the Arctic freeze-up, made temporary suspension of the survey advisable. 
At the end of the year, Transamerican Airlines was proceeding quietly with 
plans for further investigation of this route to Europe. · 

Hinkler Spans South Atlantic 

Just as me United States and Germany hoped to develop a satisfactory 
s.ub-Arctic route between the two continents, so had several nations of 
Europe kept a firm eye fixed on the possibilities of speeding mail and ex­
_press ·across the narrowest neck of the South Atlantic between Africa and 
Brazil. The route had been crossed many times from East to West, not 
once from West to East. 

Bert Hinkler, whose flights between England and Australia won him 
the acclaim of the British Empire, disclosed none of his plans when he 
flew from Ne\.v York to the Island of Jamaica, a British possession in the 
Caribbean, on a non-stop journey in his diminutive Canadian-built Ptiss 
Moth (Gipsy III). A few days later he hopped to Trinidad, then con­
tinued into Brazil, where he was held by police for lack of identification 
and landing permits, and then suddenly hopped off on the first succe_ssful 
West-to-East flight -across the South Atlantic. He flew the 1,6oo miles 
between Natal, Brazil,, and Bathurst, near St. Louis, Senegal, Africa, in 25 
h9urs and 5 minutes. Aeropostale officials, who aided Hinkler in final 
preparations for the take-off, hailed me flight as another milestone toward 
regular South Atlantic airplane service. 



CHAPTER IX 

AIRPORTS: TERMINALS OF THE AIRWAYS 

Spend Twenty Million Dollars For Operation and Expansion-Traffic 
Steadily Increases-Newark, Camden, Cleveland and Chicago 

Lead-Study Small Airport Problems 

STlMULATED by the rapid growth of air transport lines during I9JI, 
municipalities and private initiath·e sought to supply the needs of 
this growing system with adequate terminals and to provide a com­

prehensive system of airports for the private and industrial flier as well. 
While the total amount expended during the past year did not reach that 
spent during 1930, when scores of major projects were completed, it was 
commensurate with the needs of the rapid I y expanding transport lines. 

Nearly $2o,ooo,ooo was spent for the operation, construction, expansion 
and improvement of airports in all sections of the country during the 
year, nearly $14,ooo,ooo of which was expended for new construction and 
expansion and the remainder for maintenance and operation. These figures 
were obtained by the Aeronautical Chamber of Commerce in a special an­
nual survey for The Aircraft Year Book obtained from reports of more 
than 200 typical airports and computed to include the 760 most important 
ports of the country. This list of nearly 8oo airports, which excludes 
intermediate, auxiliary and poorly conditioned fields, may be found in the 
Aeronautical Directory section of this volume. It is compiled by states 
and gives the name of the manager of each port. 

The Department of Commerce listed 2,034 ports, including auxiliary 
and intermediate fields, in the United States at the dose of 193r. The 
total investment in these widely scattered ports, many of them owned by 
states, municipalities or counties, some of them federally maintained, and 
scores o£ them the products of private initiative, was estimated to be well 
over $225,ooo,ooo. This list of more than 2,000 ports included 645 munici­
pal airports, 663 commercial ports, 364 intermediate fields, 51 Army sta­
tions, 12 Navy bases, and 294 marked auxiliary fields. The Aeronautical 
Chamber of Commerce estimated on the basis of new construction projects 
reported to it for 1932 that at least $6,76o,ooo would be spent in further 
construction and expansion. ,. 

.. auc Uoli'ARY 
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The survey showed that 5,469,862 landings were made on the 760 
major ports during 1931, an increase of about 5oo,ooo over the 4,961,950 
landings reported in 1930. The report on total number of scheduled air 
transport passengers handled at these ports jumped from 1,475.348 persons 
in 'I930 to 1,643,708 passengers in 1931. The tota,l number of passengers 
carried from these ports in chartered planes ,private planes and in student 
instruction, however, fell from the 1930 figure of 3,799,099 persons to 
2,785.436 passengers in 1931. 

Strict economies were effected in the maintenance of most ports, as 
will be seen from the 1931 total maintenance cost of $5,350,855 as compared 

BIRMINGHAM'S NEW AIRPORT 

Southern colonial sryle tenninal buildu1g on Birmingham's new municipal airport with 
American Airways' plane being loaded. 

with $7,669,570 in 1930. That the managers of these ports hoped to make 
further economies in the maintenance of the fields during 1932 could be 
seen from the fact that they estimated r932 maintenance costs at $3.454,076. 
It was interesting to note that the actual maintenance expenditures for 1931 
were about $67;,ooo under the estimates made by their managers Late in 
1930. While there was a wide range in maintenance costs of the 750 air­
ports, varying for the largest municipal terminal to the smallest commercial 
field, the average maintenance cost w.as $7,031 in 1931, about $965 under 
the estimates for the year. The average maintenance cost for 1932 was 
estimated at $4,539, a considerable saving. The proposed expansion pro-
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grams for 1932 contemplated an average expenditure of $zs,zo8 per airport. 
The past year saw 20,88o acres made available in new landing area, 

either as additions to existing fields or in new ports completed during 1931. 
This was almost ro,ooo acres less than the amount added during the ex­
tensive expansion period in 1930. The Department of Conunercc, under 
irs program of airway development, maintained 31,683 miles of domestic 
airways, of which 17>500 miles were lighted. Approximately 3,000 miles 
of lighted airways were added to the system for night fly ing during 1931. 
Other activities of the Airways Division of the Department of Commerce 
in providing new beacons, navigational aids and new intermediate fields 

LOBBY OF NEW ALABAMA PORT 

Interior of the terminal building on the new Birmingham, Ala., municipal airport 
showing the furnishings of lhe passenger lobby. 

are discussed in another chapter devoted to the work of the Department 
of Commerce Aeronautics Branch. 

The Aeronautical Chamber of Commerce survey embracing written 
reports from more than 200 principal airports showed that the six most 
important air traffic centers in the United States during 1931 were Newark 
Municipal Airport at Newark, N . J. ; Central Airport at Camden, N . J. ; 
Cleveland Municipal Airport at Cleveland, 0.; Chicago Municipal Airport 
at Chicago, Ill.; San Francisco Bay Airdrome at Alameda, Cal.; and the 
Tulsa Municipal Airport at Tulsa, Okla. Tulsa stood at the head of the 
list in 1930 and Newark was eighth. Traffic at these six principal American 
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airports was heavier during 193r than that on any of the major commercial 
airports of Europe, including London's Croydon, BerLin's TempeJhof, or 
Paris' Le Bourget. 

The Newark Airport was handling n 8 regular transport schedules a 
day at the close of the year, with as many as 134 daily during the height 
of the season. More than 25,000 landings were made with ro6,ooo trans­
port passengers, 3.400 non-scheduled passengers, 1,527,547 pounds of mail, 
r5,872 pounds of express, and 25 students soloed. The Newark port was 
handling 400 passengers daily at the opening of r932. Extensive con-

TRAFFIC CONTROL TOWER 

Operations officer's voice c~n be heard more thnn three miles thn1ugb address system 
in control tower o( Wayne County Airpon, Detroit. 

struction work was completed during 193 r, including the add ition of 30 
acres in area, lengthening the runways x,ooo fret, and the building of 
passenger tem1inals and hangars for National Air Transport, Inc., Eastern 
Air Transport, Inc., and the New Jersey National Guard, as well as a new 
restaurant seating 100 persons. 

In point of number of transport schedules operating from the port 
daily, the Central Airport at Camden reported an even larger number than 
Newark, with 146 transport planes per day. While no record of mail or 
express was kept, 25,550 landings were reported for 1931 with 137,ooo 
scheduled transport passengers passing through the field , 3o,ooo of which 
were handled through the station. An additional 27,000 non-scheduled 
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passengers and 78 students uncle( instruction were reported. Extensiv~ 
improvements, including the adding of 90 acres of land, the installation of 
a new s,ooo,ooo candlepower auxiliary floodlight and a wind tee showing 
automatically wind velocity, were under construction at the close of the 
year. 

The Cleveland Municipal Airport reported 54,750 landings during the 
year, exclusive of student activities, wilh 72,780 air transport passengers oh 
scheduled air lines, 2,93o,6oo pounds of mail, and 547,500 pounds of ex­
press. Seventy-eight students were soloed on the port during the year. 

24-HOUR DAY OPERATIONS 

Nigbt view of the W:tyne Count)' Airport nt Detroit, showing flood lighting of the 
main hnngnr, revolving beacon and illuminated wind tee. 

The National Air Races' administration building and permanent grand­
stand were constructed on the port at a cost of $roo,ooo, but no other im­
provements were necessary on the r,ooo-ac.re field, which was the largest 
in the world in size. 

T he Chicago Municipal Airport reported 36,867 landings with 48;593 
scheduled air transport passengers, 4.555 non-scheduled passengers, 2,212,-
916 pounds of mail and 26,r45 pounds of express. No students were in­
structed on the port, devoted e.xdusively to transport and charter operations. 
Chicago wa.s by far the greatest terminal in the midwest, principally be­
cause of its strategic location. During 1931, 360 acres of land were added, 
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a new rolled cinder runway laid, a new administration building and pas­
senger terminal constructed and three new hangars built. 

The San Francisco Bay Airdrome at Alameda, Cal., one of the principal 
gateways by air to 'Frisco, recorded 34,960 landings during 1931 with 
46,534 passengers on scheduled ai r li nes and 22,862 non-scheduled pas­
sengers. No student instruction was permitted at the field, devoted prin­
cipally to the 64 daily arrivals and departures of five major air transport 
lines operating from Sao Francisco. Two new rolled earth runways were 
completed and an addition built to present hangar fac ilities, which were 
due for considerable expansion in 1932. 

NEW STATION AT NEWARK 

Eastern Air Transport's terlllinru building on the Newark Airport with a Curtiss 
Kingbird (2 Wright Whirlwinds) in foreground. 

The Tulsa Municipal Airport at Tulsa, Okla., reported 21,900 landings 
and take-offs during 1931 with 93,844 non-scheduled passengers, but no 
record o.f air line passengers was reported. In the three years and one-half 
that the port has been the center of transport activity in the Southwest, 
270,000 persons were cleared from it without a scratch to a passenger. Its 
manager reported an operating profit of more than $ro,ooo for 1931. 

The year witnessed the opening of several of the finest new airports 
yet constructed, including New York's new municipal port, Floyd Bennett 
Field, with tbe longest runways in the world; Birmi11gbam's new $r,ooo,ooo 
terminal; Indianapolis' fine oew municipal airport; the Metropolitan Air-
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port at Norwood, Mass., serving Boston; Rentschler Field at Hartford, 
Conn., and the Aberdeen Municipal Airport at Aberdeen, Wash. The 
Allegheny County Airport at Pittsburgh, Pa., designed to have the largest 
surfaced area of any port in the world, was nearing completion for formal 
dedication in 1932. The Shushan Airport at New Orleans, being con· 
structed at a cost of $2,ooo,ooo, also was to be completed in 1932. 

The Birmingham Municipal Airport, built at a cost of more than 
$I,ooo,ooo, covered 319 acres of land, with asphalt runways in the prevail­
ing winds, complete night lighting equipment, a terminal building in 
Southern Colonial style, and the most modern hangar facilities. The port 

WORK ON NEW PITI"SBURGH PORT 

Air view of the new Allegheny County Airport at Pimburgh, scheduled for completion 
in r932, with enormous surfaced areas for landing. 

was formally dedicated and opened to traffic June r, becoming a regular 
~top on the southern rranscontinental mail and passenger route. 

The Indianapolis Municipal Airport, built at a cost of $74o,ooo, began 
operations February 16 and obtained the ninth A-1-A rating issued by the 
Department of Commerce attesting to its being a first-class port. An all­
way landing area of 300 acres was available for immediate use, with the 
city owning 900 additional acres adjoining to provide for future expansion. 
A combination administration building, passenger terminal and hangar 
was built at a cost of $135,000. 

The Ford Airport at Dearborn, Mich., one of the first ports in the 
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country to be completely fitted out with modern ~quipment, lengthened two 
of its runways during the year, added ten acres of additional area and 
constructed one of the finest airport hotels in the country, the Dearborn 
Inn, directly across from the passenger terminal and adjacent to the field. 

Wold-Chamberlain Field, the Minneapolis municipal airport, reported 
an increase in nearly every department of its activities during 1931, necessi­
tating the addition of 100 acrees of area and the installation of additional 
lighting facilities. Hecords showed 16,295 passengers hand led during the 
year. 

~ · ..... ~ . . . - ... ·~.h', 

LNDIANAPOLIS PORT DEDICATED 

Modern administration-terminal building on the new Indianapolis Municipal Airport 
completed and dedicated during 1931. 

The Kansas City Municipal Airport carried on one of the most extensive 
expansion prog rams of the year, adding 90 acres of area, completing two 
asphalt treated cinder runways, a new lighting system, and four major 
buildings, including the United Air Lines divisional shops, a 125 by 120 

foot building; the general headquarters of Transcontinental ancl We~tern 
Air, Inc., a 497 by 174 foot structure; a new U nited States Post Office; 
and a Weather Bureau building. 

Boeing Field, the King County Airport at Seattle, Wash., added 14 
acres of area, installed additional lighting fac ilities, and bu ilt two roo by 
200 foot steel and brick hangars, a repair depot, and a supply shop, costing 
a total of $2oo,ooo. Plans included 25o,ooo square yards of dredging to 
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FLYI~G JNTO INDIANAPOLIS 

Passengers get a good view of the concrete runwJyS and new terminal building of the 
lndi:mapolis Municipal Airport from the air. 

ON CLEVEtAND'S LAKEFRONT 

Marine terminal of Transamcrican Airlines Corp. on Clcvdand's lnkefront, onl y a few 
minutcl from the heart of the downtown district. 
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put the entire airport on a proper grade. The Portland Airport on Swan 
Island at Pordand, Ore., one of the finest ports in the northwest, proved 
,adequate for 1931 traffic without making alterations or adding facilities. 

Buffalo, N. Y., completed its seaplane base at the mouth of the N iagara 
River in Buffalo Harbor ne.'tr the close of the year and openeJ it to traffic. 
Jt included a concrete ramp 75 by 140 feet and an apron 200 by 342 feet. 
Complete service facilities were to be available after rhe 1932 icc breakup in 
April. With the opening of a new air transport line through central New 
York points, Rochester, N.Y., extended two of its runways, installed a new 

CLEVELAND'S GREAT LAi~D PORT 

Transamerican Airlines' Fokkcr (Wright Whirlwind) transport loading passengers at 1he 
terminal of Cleveland's municipal airport. 

auxiliary code beacon, rebuilt its waiting room and reported a rapid increase 
in business. 

The Rhode Island State Ajrport, dedicated and opened to traffic Sep­
tember 26, was one of the year's most interesting projects in that it was 
the first state-owned airport in the United States. Two hangars with com­
plete service facili ties were completed on the 4n acre port built at a cost 
of $35o,ooo. It was a busy center of passenger Hying and student activity 
from the time of its formal dedication until the close of the year. De­
velopment of the Greenbrier Airport at Wrute Sulphur Springs, W. Va., 
was another interesting enterprise because it indicated the possibilities of 
providing airports in conjunction with hotels and resorts ordinarily inac-
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HARR ISBURG'S PORT BUSY 

Penn School of Aviation base and regul:tr stop on coast-to-coast route; crowds gather 
at the Pennsylvania ~ta te C<~pi tal airport. 

DISPATCHES NIGHT PLANES 

Dispatcher at United AirPort in Burbank, Cal., with devices for signalling night planes, 
red as a warning and green as instructions to land. 
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cessible by other means of transportation. A new 90 by roo foot steel 
hangar was constructed during the year on the grass all-way fidel, and 
a waiting room was built in a road filling station adjacent to the hangar. 
The airport was only one mile from the hotel and resort center. 

While the principal transport terminals in major cities, built at a cost 
of &om $5oo,ooo to $5,ooo,ooo each, were found to receive the major 
share of attention in the discussion of airport progress, the Aeronautical 
Chamber of Commerce through its Airport Section made a concerted cllort 
ro devote special attention to the requirements of the sma ll airport, so neces. 

NJGl-IT LANDINGS IN ·FRISCO 

Stinson (3 Lycomings) Ai rliner of Century Pnci:fic Lines, Ltd., being loaded nt San 
Francisco Municipal Airport for Los Angeles. 

sary to the proper developmem of numerous landing areas along the air· 
ways and convenient spots for private flying. The North Central Airport 
Conference at Indianapolis, September 24 and 25, during the dedication 
ceremonies of the new Indianapolis Municipal Airport, and the meeting of 
Long Island Airport Officials called by C harles L. Lnwrance, president of 
the Chamber, were partiCtLiarly devoted to the problems of small airport 
development. The National Airport Conference of the Aeronautical Cham· 
ber of Commerce in Tulsa, Okla., March 25, 26 and 27, also turned over 
one session to the consideration of papers from qualified engineers on the 
small town airport. 

The North Central Airport Conference went on record urging the sev-
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NEW UNITED TERMINAL 

Ford (3 Pran and Whitney Wasps) transport of Unit~d Air Line~ being loaded wi th 
Chicago passengers at lhe new terminal in Newark. 

RENTSCHLER FIELD DEDICATED 

Army Air Corps planes on maneuvers stop at Rentschler Field to aid in dedication 
exercises for new United field at East Hartford, Conn. 
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eral states through their respective Directors of Aeronautics to do every· 
thing possible to encourage and aid in the construction of landing fields 
in small towns and cities, thus extending the benefits of aviation to a larger 
section of the public. The experience of the Aeronautics Branch of the 
Department of Commerce in constructing suitable intermediate fields along 
the airways was suggested as a gu ide for this type of small town airport 
development. 

The Department of Commerce learned through its several years' experi· 
ence in con'structing such fields that the average area needed to care for 

NEW DE!\VER POR1' HANGAR 

Ford tri·motorcd transpon taking off over the new hangar of the Denver Mucicipal 
Airport, which holds an A-l·A airport rating. 

present t.J;"ansport planes and private ships was xoo acres, with soil which 
permitted good drainage, few obstructions to be eliminated or marked, a 
suitable native vegetation to insure a good, perennial, erosion-resisting sod 
surface, simple fencing, proper marking for quick identification from the 
air, and a lighting system including a beacon, course lights, boundary lights, 
range lights, obstruction lights, and an iUuminated wind indicator. 

Through experience the Department of Commerce learned that such 
a field could be installed for approximately $7,500, of which Sr,o58 was for 
lighting and marker equipment; $2,675 for the installation contract; $134 
for freight; $420 for power line e.--:tensions; and $3,r6o for field prepara­
tion. The conditioning costs on such a field were divided as follows: $836 
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IN FAR NORTHWEST 

Busy dar on Tacoma Field at Tacoma, Wash., showing the long runway and hangar 
surrounded by hundreds of parked motor cars. 

FORD OPENS AIRPORT INN 

Ford rri-motored transport Rying o,·cr the new Dearborn Inn, a beautifully appointed 
hotel opened in 193 I, adjacent to Ford rurpon. 
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NEW YORK'S NEW PORT OPENS 

Floyd Bennett Field, constructed by the City of New York n.t :1 cost of several million 
dollars, was formally dedicnted during l93l. 

WORLD LIGHTER-THAN-AIR CENTER 

• Akron Municipal Airport with its new passenger terminal in the foreground and the 
giant airship dock in the background. 
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for grading; $977 for clearing, grubbing, and surfacing; $299 for seeding; 
$214 for removing obstmctioos and clearing approaches; $310 for drainage; 
$394 for fencing; and $130 for the ground marker. The annual mainte­
nance cost of such a lighted .field was about $r,soo per year, oE which $r,ooo 
was for lighting upkeep. These figures indicated the small cost attached 
to the construction of a small town or city airport. 

The National Airport Conference at Tulsa provided an important forum 
for discussion of the nation's principal airport problems by managers, en­
gineers, constructors and equipment manufacturers. The conference 

, .. 

AKRON GETS DIRECT SERVlCE 

Akron's municipal airport becomes a regular stop for Stinson (3 Lycomings) Airliners 
of Pennsylvania Airlines, Inc., carrying passengers. 

adopted a Uniform System of Accounting developed by th.e Aeronautical 
Chamber of Commerce £or the specific use of airport operators, and ap· 
proved a standard scale of charges for airplane storage at ports through?ur 
the country, ranging from $2 to $ro daily, depending upon the size of the 
plane. 

The Airport Section, through a special committee appointed at the re­
quest of the National Airport Conference, completed an important study 
of traffic control methods and drew up certain rules and regulations for 
the consideration and adoption of the D epartment of Commerce. The 
Section also participated in a conference with the Department of Commerce 
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on the marking of obstructions near airports growing out of a protest 
of the National Electric Light Association and other trade associations 
representing public utilities. The conference resulted in a modi'fication 
of existing regulations to clarify portions which were at variance with 
the practice and intent of the Department, and at the same time insured 
the safety of air traffic through proper obstruction marking. 



CHAPTER X 

F LYING .FOR SPORT AND BUSINESS 

Private Fliers Log 3o,ooo,ooo Miles-First Seaplane Cruise Staged-Two 
New Aviation Country Club Units Opened-American Fliers 

Take Planes to Europe For Tours 

PRIVATE ownership of aircraft by individuals and corporations em­
ploying them for sport or business flying had grown to more than 
40 per cent. of the total number of licensed planes in the United 

States at the close of 1931, as compared with five per cent. of all licensed 
planes in 1926 when the Department of Commerce first took over the 
task of registration. 

While sport and business Rying combined did not reach the impressive 
total of 4o,ooo,ooo miles which were flown in 1930, it was estimated that 
planes in this category flew more than 30,ooo,ooo miles during 1931. This 
did not take into account the mileage flown by aerial service operators or 
air transport lines employed by business or industrial houses to meet their 
daily needs. Strict economy, made the order of the day, and the adapta­
bility of the growing network of air transport lines to the needs of busi­
ness men accounted for the decrease in mileage, which was more pro­
nounced in the industrial field than among sportsmen who flew for the 
mere joy of it. 

More than 350 firms were using fleets of privately owned planes in the 
development of their business. Insurance companies, newspapers, oil dril­
lers and sales companies, attorneys, power interests, express companies, 
advertising agencies, roofers, clepartme11t stores, publishing houses, aura­
mobile, accessory and tire manufacturers and dozens of other industrial 
concerns operated planes for their own use. 

There were 8,757 private Aiers in the United States at the close of 1931, 
more than 3,750 of whom owned their own planes for business or sport 
flying. This represented a greater number of private lliers than any other 
country in the world. California had the greatest number of private Biers; 
New York was second; Illinois, third; Pennsylvania, fourth; and Michigan, 
lifth. 

The number of women fliers-few of whom were professional pilots-

155 
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mounted rapidly during 1931. T he Department of Commerce reported 
39 women holding transport licenses, 53 with limited commercial licenses, 
and 402 with private pilot's licenses on November 14, 1931. 

Amateur Fliers' Status Established 

There was a definite movement during 1931 to stimulate interest in 
flying as a sport by separating the sheep from the goats in the cloud swept 
meadows of the sky. The United States Amateur Air Pilots' Association 
was formed by a group of flying sportsmen to establish the amateur stand­
ing of those pilots who fly without interest in financial reward, and to 
definitely label the professional pilot. 

Facilities for the registration of private aircraft insignia, somewhat along 
the lines of Lloyd's Yachting Register, were provided by the association. 
Instead of the conventional pennant of the yachtsman, the amateur fliers 
chose an equilateral triangle and bar design, within which any interior 
figure not previously registered might be used. The bar design indicated 
the flier's home state. These insignia were painted in br:ight colors on both 
sides of the fuselage of airplanes used for pleasure flying, serving as a 
medium for differentiating them from commercial ships in addition to af­
fording an identification mark for the owner. Some of ·the insignia were 
adaptations of the owners' private yacht signals, others incorporated family 
crests, or modifications of the aircraft insignia of the Army or Navy air 
squadron with which the amateur pilots served during the War. The 
designs were registered without additional cost for members of the associa­
tion. Group insurance rates, promotion of private flying fields, and plans 
for amateur races and flying meets were planned for members of the 
association. 

The United States Amateur Air Pilots' Association defined the profes­
sional pilot as one who is paid directly or indirectly for piloting an air­
plane, autogiro or balloon; or for giving instruction in piloting; or one who 
engages in the sale of aircraft or aircraf1: accessories. This rule did not 
apply, however, to any professor or teacher of aeronautics or aerodynamics 
in a recognized college or univers:ty. The association's executive commit­
tee also reserved the right to consider for amateur ranking officers, directors 
or employees engaged in the manufacture and sale of aircraft or acces­
sories upon receipt of a signed statement from the applicant testifying that 
an aircraft is owned exclusively for amateur flying. 

·The association considered a pilot had forfeited his amateur standing 
by entering a competition open only to professionals; by accepting any 
pecuniary reward for using, or permitting himself to be advertised as 
using, the goods of a manufacturer, agent or merchant; by accepting any 
pecuniary reward for appearing at any air meet or air port; by flying less 
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RESORT OPENS MRPORT 
Pri,•ate Ford (3 Pran and Whitney Wasps) club plane of Frederick B. Rentschler takes 

off from White Sulphur Springs, W. Va., resort field . 

FAST LOW-WING SHIP 
Northrop (Pratt and Whitney Wasp) Alpha, atl-met:tl , s~ven-place monoplane now 

being manufactvred by Stearman Ain;raft Company in Wichita. 
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than 10 hours annually; or by being guilty of unsportsmanlike conduct. 
Only individuals whose amateur ranking was approved by the association 
and who held pilot's licens~s granted by the Department of Commerce or 
a licensing department o( a foreign nation, recognized by the association, 
were eligible to enter any contest held under the auspices of the association. 

Race for Lawrance Trophy 

The new organization staged its first contest during the National Air 
Races when 12 amateur pilots left the Aviation Country Club at !-licks· 
ville~ L. 1., N . Y., for Cleveland in a race for the Charles Lanier Lawrance 
Trophy, a 36 inch bronze figure o£ Victory. Stops were made at control 
points in Albany, Syracuse, Buffalo and Akron; Allan Eustis being de­
clared the winner at eleveland with a 98 per cent. efficiency mark. 

Plans for this land plane cruising race in 1932 were designed to place it 
on a national basis comparable to the British King's Cup Race. The 
Lawrance Trophy was to be at stake in r932 for a race from both the 
Atlantic and Pacific coasts, with a rendezvous at Akron to permit the pilots 
to fly into Cleveland as a group. Measured course handicaps and allow· 
ances were planned to equalize conditions for contestants in either section 
of the race. 

The Am.atcur Air Pilots' A~sociation was to promote and supervise 
special races for amateur ffi:ers in 1932 at the AU-American Air Races at 
Miami in January and the National Air Races in Cleveland. 

Two New Aviation Country Clubs 

Combining an excellent r8-hole gqlf course, a modern yacht club, three 
tennis courts, an all-way flying field, summer and winter sports facilities 
including hunting, ice-boating, and horseback riding, the third of a national 
chain of Aviation Country Clubs was formed late in 1931 at Westport on 
Lake Champlain in Essex County, New York. The second club was opened 
with an air circus at the Curtiss-Essex Airport in Caldwell, N. J., where a 
clubhouse was fo rmally opened with ceremonies attended by 400 members 
of the Aviation Country Clubs and their guests. The Aviation Country 
Club of Long Island at Hicksville was in its third year of successful opera­
tion, showing a profit in 1931 over its $75,ooo annual operating expenses. 
Members of one club had privileges of all other clubs organized in the 
chain. 

Since the Aviation Country Club of Long Island inaugurated the plan 
for a national chain in 1929, 48 of its new members soloed at the club. 
What is probably even more important from the viewpoint of the aircraft 
industry, its members-in three years- bought new planes with a total value 
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LUXURIOUS PRrvATE TRANSPORT 

Stinson Airliner (3 Lycomings) dub plane. showirg interior luxuriou$ly furnished for 
private owner, with table set for party of four. 

AIR CRUISER DELUXE 

Salon and club compartments of the new Bellanca Aircruiser, $bowing luxurious 
furnishings of ship designed for private Siers. 
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of $1,955,795· In 1929, members of the dub bought planes costing $8o7,8oo; 
in 1930, $589,795; and in 1931, $ss8,zoo. These figures included the total 
cost of planes bought by club members, although some of the members were 
associated with the aircraft industry and might have purchased the planes 
without being influenced by the facilities of the Aviation Country Club. 

Eliminating the purchases of all members in any way identified with the 
aircraft industry, the "strictly amateurs" purchased a total of $r,36o,875 
worth of new planes in the three years. The value of planes bought by this 
group in 1929 was $494,68o; in 1930, $377,995; and in 1931, $488,200. This 
showed an increase in new airplane purchases during 1931 over 1930. 

Members of the Aviation Country Club of Long Island owned r8o air­
planes and autogiros. Members who bought new planes during 1931 and 
the names of the ships they bought were: Carl Brcur, Ken-Royce; Archibald 
M. Brown, Waco; Mrs. Marjorie Brown, Curtiss Robin; William Thayer 
Brown, New Standard; Hays R. Browning, Stinson; General Howard Bor­
den, Stinson; R. L. Brooks, Mor.ocoupe; William D. Campbell, Bellanca; 
Powell Crosley, Lockheed and Douglas; Ward F. Davison, Fairchild; Miss 
Margery Durant, Sikorsky; Col. HollandS. Duell, Waco; A. Felix duPont, 
jr., Stinson; Richard du Pont, Privateer; Thomas Eastman, Bird ; Sherman 
Fairchild, Fairchild; Miss Jessamine Goddard, two Monocoupes; George C. 
Graves, Fokker; J. Goodwin Hall, Lockheed; Harry E. R. Hall, Gee-Bee; 
Robert D. Huntington, Privateer; Mrs. Opal Logan Kunz, Travel Air; 
Roger Kahn, Bellanca and Puss Moth; Roger Lester, Stinson; Jordan Lam­
bert, Lockheed, and Travel Air; Olney B. Mairs, jr., Travel Air; Harold 
Moon, Gee-Bee; Miss Laura Morgan, Bird; Charles McKnight, Fairchild; 
John W. Patterson, Waco; George M. Pynchon, jr., Pitcairn autogiro and 
Fairchild; Roy A. Ramey, jr., Curtiss Robin; George C. Rand, Waco; 
Charles C. Rumsey, Cessna; D. V. Shaw-Kennedy, Bird; W. E. D. Stokes, 
jr., Travel Air; E. R. Senn, Stinson; H . Garrison Sellech HI, Stinson; Allen 
J. Smith, Curtiss-Wright Junior; Granville B. Smith, Avian; Lawrenc;e 
Sharples, Travel Air; F. H. T aylor, Stinson; Henry H. Timken, jr., Ford; 
Oliver M. Wallop, Bird; Malcolm P. Whittaker, Travel Air; Eric W. Wood, 
Bellanca; Paul LeB. Whitney, Stinson; John T. Wack, Sikorsky; and F. W. 
Zelcer, Laird. 

Invitation Seaplane Cruise 

The Aviation Country Clubs staged their first annual Invitation Sea­
plane Cruise in July when a fleet of 18 seaplanes and amphibians took off 
from Oyster Bay on the north shore of Long Island upon the signal of Com­
modore Charles L. Lawrance, national president of the Aviation Country 
Clubs. This innovation in amateur cruises was not undertaken to create 
records, race for a prize, demonstrate reliability, or anything else, except the 
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real enjoyment to be found in a carefully planned social program on an air 
cruise with seaplanes and other marine aircraft. 

The cruising fleet flew down the East River along Manhattan, around 
the Statue of Liberty, along the south shore of Long Island to Islip, where 
a stop was made for luncheon and 18-holcs of golf at the Timber Point 
Club as guests of the Fleet Commodore. Into the air again late the first 
afternoon, the ships headed down the Island to Shinnecock Bay, Shelter 

FLEETSTER TOURS EUROPE 

llornct-powercd Consolidated Flcemer of George F. Harding being unlo~ded in France 
for air tour of Harding party through Europe. 

Jsbnd and Gardiners Bay, ski rting Plum Island and across the Race of Long 
Island Sound to Watch Hill, where the first night's stop was made. 

The second day found the fleet Hying along the coast of Rhode Island, 
a10und Martha's Vineyard to Nantucket for luncheon. Then by a compass 
course over 30 miles of sea to the Cotuit Yacht Club for refueling and tea 
as the guests of A. Felix du Pont at h.is Cotuit estate. Pushing on along 
the coast line, famed for its quaint towns and great sand bluffs, the second 
night's mooring was made in Provincetown, Mass., harbor. 
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The Beet followed the original course of the Pilgrims on the third day 
directly across Massachusetts Bay, circling Plymouth Rock, then along the 
west shore of Cape Cod Bay to Vineyard H aven, where cruise members 
were guests of Mr. and Mrs. W. H. McAdoo for luncheon and a game of 
baseball. Late in the afternoon, the ships pushed on to Marion, where the 
party were the guests of Richard F. Hoyt at his estate, for tennis, a swim, 
dinner and overnight. 

The final day's route led across New Bedford Harbor, landing at Col. 

WlLL ROGERS A VETERAN 

Using planes almost exclusively, Will Rogers is seen witl1 Capt. Frank M. Hawks in 
from of Curtiss Hdldiver (Wright Whirlwind). 

E. H. R. Green's airport on his estate at Round Hill, South Dartmouth, 
Mass., for a visit to an old whaler, Lhcn off across Newport, Point Judith and 
Block Island to land in Lake Montauk, where the cruise officially ended 
with the party as guests of the Commodore of the Montauk Yacht Club. 
The success of the cruise recommended the planning of another one in 1932. 

The Aviation Country Clubs staged frequent invitation air meets on 
their home airports and planned an extensive program of feature races and 
contests for 1932. 

Fly ing Clubs and Subsidies 

Unlike flying clubs in other parts of the world, the Aviation Country 
Clubs and other flying organizations in the United States received no sub-
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WINNING SPEED CLASSIC 

Lowell Bayles in Gee Bee racer powered with a supercharged W~sp, Jr., engine rounding 
Bendix home pylon 10 win Thompson trophy speed contest. 

CROWDS THRONG AIR RACES 

Grandstands of the permanent National Air Races' stadium at Cleveland during the 
height of the 1931 racing program. 
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siclies, grants or financial encouragement from the government, federal or 
state. In fact, members of the American clubs under government taxation 
laws bad to pay a ro per cent. tax on theLr membership fees. In contrast 
to this, flyillg clubs in England, Canada, Australia and other foreign coun­
tries received £20 for each student soloed by the club plus a bonus for flyillg 
hours. In addition, the clubs received £10 annually for each pilot who 
maintained his license. 

The foreign flying clubs were encouraged by their governments on the 
grounds that they built up a reserve corps of pilots who might be trained for 

STAINLESS STEEL SPORT AMPHIBIAN 

New American Aeronautical Savoia Marchetti (Kinner) spot welded stainless steel 
amphibian designed for four passengers. 

military service in case of an emergency. It was estimated that the United 
States spent $r2,ooo per year to keep a military pilot in the service trained, 
and about half that for reservists. Experience in most of the foreign clubs 
indicated that few of the pilots trained in the flying clubs had sufficient 
funds to own their own planes and depended on the use of club planes to 
keep in training. This was in direct contrast to the basis upon which the 
Aviation Country Clubs were built, relying on wealthy aviation enthusiasts 
for their memberships. 

The Australian light airplane clubs, during the first eight months of 
1931, had 126 pilots who flew a total of 7,900 hours. The Canadian clubs, 
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FlSTIC HERO LIKES FLYING 

Jack Dempsey, form~r hcavyweighr champion of the world, being served rcfr~shments 
aboard an Atlant~·bound plane o£ Eastern Air Transport, Inc. 

A FLYING ROOSEVELT 

Governor Roosevelt of Porto Rico receiving farewells from Mayor J. T. Alsop, jr., of 
Jncksonville, Fla., enroute to Washington. 



FLYING FOR SPORT AND BUSINESS I&] 

in 1930, obtained 50 commercial licenses and 178 private licenses and Hew 
14,686 hours. A survey made by American aviation enthusiasts disclosed 
the fact that the members of the Aviation Country Club of Long Island 
alone flew a greater number of hours than all of the government-subsidized 
flying clubs of the world put together. 

There were more than 500 members in the Long Island, New Jersey, 
Lake Champlain and Philadelphia Aviation Country Clubs, and other clubs 
in the chain were to be opened in 1932 in Boston, Philadelphia, Westchester, 
Chicago, Cleveland, Los Angeles and San Francisco. 

FLYING OIL EXECUTIVES 

Flying high above California's mountains, a Iloroer-powc:red Bociog tri-motorcd 
transport used by executives o( Standard Oil of Cnli(ornia. 

Americans T ake P lanes T o E urope 

Americ.1n private Aiers looked upon air tours of Europe in their own 
planes with increasing popularity during r931. Miss Margery Durant, 
daughter of the motor car manufacturer, took her black-and-white Lockheed 
Vega (Pratt and Whitney Wasp) monoplane "Ariel" to Europe with her 
and made a three months' air tour of the principal centers of the contu1ent, 
in northern Africa and western Asia, aggregating 12,000 miles. The trip 
through 19 countries cost less than seven cents a mile. 

lllinois' State Senator George F. Harding with his wife and two friends 
made an extended air tour of Europe in his Consolidated Fleetster (Pratt 
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and Whitney Wasp) monoplane, wiili WilliamS. Brock, trans-Atlantic flier, 
as pilot. Their itinerary included London, Paris, Berlin, Amsterdam, 
Prague, Brussels, Lisbon, Madrid, Vienna and Budapest before shipping the 
plane home on the liner which carried them to New York. 

Smilh Reynolds, one of the heirs to the Reynolds tobacco fortune, 
dropped alongside the Berengaria in a small amphibian shortly before sail­
ing time late in August and asked to be hoisted aboard. He had booked 

COUNTRY CLUB SEAPLANE CRUJSE 

Seven of the 18 seaplanes in the first annual Aviation Country Clubs' invitation air 
cruise ready to take-off from Oyster Bay, L. r. 

passage, but hadn't mentioned the plane. On reachjng Southampton, he 
flew across France and Spain to North Africa and planned to fly on ro 
Inwa, the Dutch East Indjes and Japan. 

Mr. and Mrs. Charles Ilealey Day in an airplane of Day's design left 
New York early in the spring to By around the world on a pleasure jaunt, 
srupping the plane across the Atlantic and Pacific, and Aying across Europe, 
Asia and the United States. They returned to New York in the fall with 
many interesting stories of their experiences on the world Bight. 

Col. and Mrs. Charles A. Lindbergh's Bight from Washington across 
Canada, Alaska, the north Pacific, to Japan and China on a vacation jaunt 
has been described in an earlier chapter. 
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BEARS PRIVATE FLIER'S INSIGNIA 

DeLuxe Stearman Business Speedster (Wright Whirlwind) biplane . .Jccor3tccl in j:!nld 
3nd white, for A. Felix du Pont of Wilmingwn, Dcl. 

FOR SPORT OR TRATNING 

Great Lakes Trainer (American Cirrus} biplane designed for sport Aying or training 
purposes with features to attract private Aiers. 
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PENN SCHOOL 1v!ECHA!\'1CS CLASS 

Students of Penn School of Aviation shown fabricating wings in the foreground and 
studying engine mechanics in the background. 

ANALYZE ENGINE CONSTRUCTION 

Penn School of Aviation students receiving derailed course of instruction in aircraft 
engines as part of school's curriculum. 



CHAPTER XI 

AIRPLANES: VE RSATILE MACHINE S OF WORK 

Seventy Million Miles Flown By Aerial Service Operators-Aerial 
Photography and Mapping Increase-Student Training Declines­

Nearly Two Million Persons Carried-Rates Lowered 

T HE versatility of the airplane in the hands of the aerial service opera­
tor continued to increase its value as a "machine-of-aU-work" and 
made it possible for the well-organized operator to broaden the 

scope of his activities during an unusually lean year. While the number 
of aerial service operators in business during 1931 was cut to less than half 
that which offered services to the public during the peak period of 1929, 
the companies still operating carried on a far more versatile use of their 
planes to serve the needs of business and industry than in previous years. 

More than 7o,ooo,ooo miles were Aown, nearly 2,ooo,ooo passengers 
were carried and thousands of square miles were photographed and 
mapped . by these aerial service operators whose versatile planes were in 
service for short pleasure and sight-seeing trips, longer chartered Bights, 
student instruction, student solo Bights, aerial advertising, demonstration 
and exhibition flying, aerial photography, mapping, erop dusting, seeding 
and aerial surveys. 

The Aeronautical Chamber of Commerce analysis of the Department 
of Commerce directory of aerial service operators revealed that, during 
1931, 295 were actively conducting flying schools, 256 were doing short 
hop and charter business, 164 were in aerial advertising, 8 dusting crops 
or seeding huge tracts of land, 95 taking aerial photographs and making 
maps, and 112 doing exhibition or demonstration flying to promote aircraft 
sales to private or industrial owners. Most operators offered from four to 
six of these services, and allowing for this duplication, the directory analysis 
showed 352 operators doing business during 1931. This was less than half 
the Boo listed as active in the peak year of 1929, and little more than half 
the 6oo catalogued in 1930. 'the poorly situated, badly managed, and 
ill-financed ventures were unable to weather the economic storm during 
1931. While they reported some decrease in their business volume during 
this generally depressed period, those companies remaining in business indi­
cated that, through strict economy, they had been able to meet operating 
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costs and were prepared to hold their ground or expand their business 
as economic conditions in 1932 warrant it. 

The following survey of aerial service operations for 1931 made for 
The Aircraft Year Book by the Aeronautical Chamber of Commerce 
provides an interesting picture of the airplane's versatility in this field. The 
final survey, based on replies from 76 typical operators and computed to 
embrace the 352 Listed by the Department of Commerce as doing business, 
showed that such operators were based at 627 airports, 55 per cent of which 
were equipped for night .flying. The number of aerial service bases 
equipped for night operations showed a ro per cent. increase in 1931, indi· 
eating the growing importance of 24 hour Hying to meet the needs of 
business and industry. 

A large part of the commercial airplanes in service during 1931 were 
in the hands of aerial service operators. The Chamber's estimate based on 
reports from aerial service operators indicated that 21818 planes were being 
used in this field, 2,665 of them being single-engined land planes; 3 twin· 
engined land planes; 38 tri-motored land planes; 32 seaplanes; 74 single­
engined amphibians; and 6 twin-engined amphibians. 

More Than 70,000,000 Miles Flown 

The decline in the number of miles aml hours fiown by aerial service 
operators, which set in soon after the peak was reached in 1929 at the 
time of the general financial crisis, continued during 1931, but !lt a less 
rapid rate than in 1930. The statistical estimates show 842,150 hours flown 
in 1931 as compared with 1,128,937 hours in 1930 and 1,304,207 hours in 
1929. The number of hours flown annually, however, decreased 35·5 per 
cent. since 1929, while the number of operators actively engaged in this 
field decreased 56 per cent., indicating that the well-established concerns 
were taking advantage of the slackened competition to obtain their share 
of available business formerly secured by competitors. In 1929 and 1930, 
aerial service operators were more apt to specialize on one or two lines 
of activity such as student training and charter Bights or exhibition fly. 
ing and aerial advertising, but in 1931 they broadened their activities to 
get the utmost out of their equipment's usefulness. 

On the basis of the number of hours reported flown during 1931, it 
was estimated that 71,582,750 miles were flown during the year as com· 
pared with 95,959,645 miles in 1930 and 104,336,560 miles in 1929. 

The number of hours devoted to short hops and charter Bights dur· 
ing 1931 showed a 31.8 per cent. drop below 1930 levels. The time spent 
in aerial photography and mapping, however, was 84.9 per cent. greater 
than in 1930 and more than 8oo per cent. greater than 1929. Hours 
devoted to crop dusting from the air showed a somewhat similar increase. 
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FIRST NEW YORK-}."EW JERSEY BRIDGE 

Cuniss-Wright Flying Service's aerial sur1ey dh•ision gets an unusual view of the new 
George Washington Bridge with Manhattan in background. 

NEW YORK GROWS SKYWARD 

Curtiss-Wright Flying Service obtains spectacular view of lower Manhauan, showing 
lin:mcial district, Battery and bridges. 
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Students' solo accounted for 271,591 hours in the air; student instruc­
tion, 298,121 hours; short hops, 98,u2 hours; charter flights, 79,426 hours; 
photography, 13,474 hours; mapping, 15,159 hours; dusting;6,774 hours and 
miscellaneous activities, 55.582 hours. 

The number of passengers carried by aerial service operators on short 
hops and charter trips in 1931 totaled r,875,992 persons, as compared with 
:z,62r,769 persons in 1930. Illustrative of the increase in efficiency of aerial 
service operators was the fact that they flew 75 per cent. of the mileage 
flown in 1930 with less than half the number of pilots employed during 
that year. The total number of employees of all kinds engaged in the 
aerial service business during 1931 was 9,141 as compared with 12,283 
in 1930 and nearly 21,000 in 1929. Of this total 1,019 men were employed 
as pilots in 1931, as compared with 2,II4 in 1930 and 3,658 in 1929. The 
number of hours flown by each pilot increased progressively from 293 
hours annually in 1929 to 826 in 1931. 

Lowest Rates In History 

With lower prices for material and supplies and increased operating 
efficiency, practically all operators reduced their rates during 1931 to the 
lowest point in history. The average charter rate per mile for single­
engined land planes in 1931 was 25 cents, as compared with 30 cents in 
1930 and 45 cents in 1929. The rate per mile for tri-motored land planes 
was 95 cents in 1931, as compared with $1.22 in 1930 and $1.35 in 1929. 
The charter rates for seaplanes and amphibians remained practically un­
changed. Seaplanes remained at so cents per mile and single-engined am­
phibians averaged $r.oo per mile, while the rate for twin-engined amphi­
bians was reduced slightly from $2.00 per mile in 1930 to $1.90 per mile 
in 1931· 

Rates for short hops continued to decline, the ten-minute ride during 
1931 averaging $1.75 as compared to $2.46 for a 10.5 minute ride in 1930 
and $3.26 for a 9·5 minute ride in 1929. The average load remained con­
stant at 2.6 persons. 

The types of equipment used in aerial service operations changed very 
little from 1929 to 1931. The average capacity of the single-engined land 
plane was between two and three persons; tri-motored land planes in ser-vice 
ranged from 10 to 14 persons capacity; seaplanes averaged three persons; 
single-engined amphibians, six places; and twin-engined amphibians, eight 
place's. 

Although there were only 3,822 engines in use during 1931 as com­
pared with 6,204 motors in 1930, the continued trend toward air-cooled 
engines was evident. In 1931, there was a total of 3,244 air-cooled engines 
in service, more than six times the number of water-cooled engines-538. 
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In 1930, there were 4,II5 air<ooled engines in the hands of aerial service 
operators, which was twice the number of water-cooled engines-2,089. 
The number of air-cooled engines below 100 horsepower increased to 837 
in 1931 from 457 in 1930. The largest number of air-cooled engines was 
rated between xoo and 200 horsepower with 1.322 in this class during 
1931 as compared with 2,298 in 1930; while there were 68o air-cooled 
engines between 200 and 300 horsepower and 405 with more than 300 horse­
power. In the water-cooled class, 535 engines were rated at 100 horse­
power or less in 1931, as compared with 1,729 in 1930; while 43 engines 
were listed in the 100 to 200 horsepower class in 1931 as compared with 
267 in 1930. 

During 1931, these engines performed 894,372 hours of service. The 
average engine ran 234 hours, as compared with an average of 190 hours 
in 1930, showing much more efficient use of power equipment during the 
year. Air-cooled engines of between roo and 200 horsepower averaged 
205 hours during the year, while those of more than 300 horsepower aver­
aged 333 hours annually. Water-cooled engines of less than 100 horse­
power averaged 200 hours during the year. 

Decrease in Student Training 

Training toward pilots' licenses during 1931 was given 5,105 students, 
according to the license lists compiled and published by the Aeronautical 
Chamber of Commerce. Three hundred and fifty-eight received instruc­
tion and solo toward transport licenses; 153 toward limited commercial 
licenses; and 4>594 toward private licenses. The total number receiving 
instruction, while considerably under the 6,851 students in 1930 and 6,968 
students in 1929, was large enough to indicate the continued interest of 
the younger generation to leam to fly for business or pleasure. 

While a few operators reporting to the Aeronautical Chamber of Com­
merce in 1931 showed an increase of from 5 to 15 per cent. in their voluine 
of business, a majority reported a smaller volume than in 1930. Some 
reported no change in their gross receipts as compared with 1930. The 
total gross receipts of all aerial service operators during 193 r, exclusive of 
airplane and engine sales, was estimated at from $r8,ooo,ooo to $2o,ooo,ooo. 

Curtiss-Wright Maintains Largest Chain 

The Curtiss-Wright Flying Service, a division of the Curtiss-Wright 
Corporation, continued to hold a predominant position among aerial ser­
vice operators with bases on 30 widely scattered airports, 20 of which were 
equipped for night flying. The consolidated operations figures of this chain, 
naturally, exceeded those of any other single operator. This division of 
Curtiss-Wright carried 147,656 passengers during 1931 as compared with 
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ZI4,559 in 1930 and 86,589 in 1929. Hours flown by the division during 
the year totaled 28,4z8 divided as follows: short hops, 4,240 hours; charter 
Bights, 3,950 hours; aerial photography and mapping, 558 hours; crop 
dusting, 450 hours; student instruction, II,3ro; student solo, 6,670 hours; 
and miscellaneous, r,zso hours. Curtiss-Wright continued to maintain the 
largest organization for the training of students, having graduated 470 
pilots during 1931 and having more than r,ooo in training at the end of 
the year. 

Parks Air College at East St. Louis, Ill., operated one of the largest 
single-unit schools for the instruction of students, training 32 transport 
pilots, 27 limited commercial pilots and 18 private pilots in 1931. Penn 
School of Aviation at Pittsburgh, a division of Pittsburgh Aviation I ndus­
tries; Boeing School of Aeronautics at Oakland, a division of United Air­
craft and Transport Corporation; and Roosevelt Aviation School, Inc., at 
Mineola, a division of The Aviation Corporation, were representative of 
the large number of schools having high standards, extensive and thorough 
ground school and flying courses which drew students from all parts of 
the country. The complete list of schools obtaining Approved Certificates 
from the Department of Commerce is included in the Aeronautical Direc­
tory in the back of this volume. 

Photography and Mapping Increased 

Oil companies prospecting for favorable geological formations, lumber 
companies surveying huge timber tracts, state highway departments mak­
ing road surveys, cities and counties planning civic developments, and large 
industrial organizations .finding new uses for aerial photography caused 
operators in this field to double their activity during 1931. 

Fairchild Aerial Surveys, I nc., a division of Fairchild Aviation Corpora­
tion, Bew t,soo hours in this type of work during 193r. Aerial photo­
graphs and engineering maps of all types, including line maps and topo­
graphical maps of the United States and Mexico, were produced for 
engineering companies. Aerial obliques were furnished to newspapers, 
advertisers and publishers. In May, Fairchild Aerial Surveys acquired the 
capital stock of the Aerotopograph Corporation of America, and secured 
exclusive rights in the United States, Canada and Mexico to patents of 
the Zeiss-Aerotopograph of Jena, Germany. These processes covered a new 
method of producing accurate topographical maps from aerial and terrestrial 
photographs. Fully equipped laboratories and drafting rooms were main­
tained in New York, Dallas, Los Angeles and Mexico City. Photographers 
and photographic bases were maintained in addition at Chicago and San 
Francisco. 

The aerial survey division of the Curtiss-Wright Flying Service Bew 
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558 hours during the year on aerial photographic and mapping surveys. 
The availability of the Curtiss-Wright organization with its 30 strategically 
Located bases aided the development of its survey work. It maintained 
one of the largest and most up-to-date laboratories in the cow1try in New 
York City. 

The Dallin Aerial Surveys of Philadelphia completed a map covering 
400 square miles in and around the Quaker City. The work, completed in 
seven months, required the taking of 1,690 photographs and was one of 
many tasks successfully completed during the year by the company. 

Crop Dusting Increases 

The volume of crop dusting done during 1931 doubled, with 6,774 
hours flown on such missions as compared with little more than 3,ooo hours 
in 1930, when drought, which reduced the rate of propagation of the boll 
weevil, eliminated any hope of saving the cotton crop by dusting. 

The Farm Flying Service at Oakland, Cal., operated by a graduate of 
the University of California College of Agriculture, devoted all of its atten­
tion to crop dusting and seeding, flying 500 hours during the year to dis­
tribute 305,000 pounds of seed or poison at the rate of three acres per 
minute. Seven planes were employed to plant IJ,ooo acres of rice, and 
later 8oo acres of cattle range land were planted with clover seed for feed. 
Beans, melons, cauliflower, peas, grapes, walnuts, prunes and citrus crops 
were included in the dusting operations with good results. 

Curtiss-Wright Flying Service Bew 450 hours to carry out its cotton 
dusting contracts in the South and similar operations were carried on by 
the Aero Dusters of Los Angeles; Delta Air Service of Monroe, La.; and 
Southern Airways, San Antonio, Texas. 
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FLYING NEWS PHOTOGRAPHER 

William A. Kuenzel, chief photographer of the Detroit News, taking news photos with 
a special Fairchild camera from News' speed plane. 

DETROIT: FOUR MlLES HIGH 

Photographer Kuenzel's "prize picture of the year" for the Detroit News, a shot from 
19,000 feet from River Rouge to Lake Huron. 



CHAPTER XII 

AVIATION AND THE PRESS 

Unsung Sagas of Flying Reporters-Eighty-seven Aviation Editors-Press 
Associations Use Planes Extensively-Newspapers Buy New 

Planes-Industry Lays Problems Before Editors 

J\ VTATION and the press experienced a growing bon,d o£ complQn in­
f"l. terest; first, because both industries had their fortunes inextricably 

tied \lP in their need f~r speed and more speed to properly serve the 
public; and,, second, because aviation was an important news source and 
the constructive presentation of its progress by newspapers was considered 
a major factor in the rate of the industry's growth. 

Newspapers, always quick to utilize a new instrument capable of speed­
ing up the tempo of gathering news from the corners of the Earth, were 
among the first enterprising organizations to employ aircraft in their daily 
tasks. At first; their use was little more than a series of isolated "stunts" 
~vhich presaged a wid¢r use as the speed and reliability of aircraft increased. 
The year 1932 found many leading newspapers owning planes or fleets of 
planes, while others chartered ships to cover major news stories in their 
territories. and all utilized the network of air mail and air transport lines 
to obtain news pictures or to transport reporters and executives. 

The marked extent to which airplanes entered the daily tasks of leading 
newspapers and press associations was revealed in a survey made by the 
Aeronautical Chamber of Commerce of America directed to include the 
350 newspapers having daily circulations in excess of 15,ooo, many of which 
had daily sales' of more than 1oo,ooo. The results of the survey are pre­
sented here for the first time. 

Without exception, the newspapers reporting .indicated some use of 
airplanes during 1931. The smaller papers relied upon the air mail or 
special arrangements with air transport lines to speed news pictures to 
them, making it possible to keep pa~e with larger metropolitan dailies in 
serving readers. Thirty-one newspapers .chartered special airplanes during 
1931 to c;trry reporters to the scenes of the "biggest story of the day" or to 
rush good news pictures to make waiting editions. Eleven other news­
papers employed speciaUy chartered planes to build circulation in rural 
sections or place their editions at summer resorts or in important centers 

179 



180 AIRCRAFT YEAR BOOK 

ahead of competitors. Seven newspapers owned and operated one or more 
planes to carry reporters, photographers and executives. 

All placed aviation news among the most important subjects capable of 
gaining reader interest. Eighty-eight newspapers had aviation editors espe­
cially assigned and t rained to develop by-line news stories on aviation. A 
score of others had one or more reporters qualified to cover aviation 
stories who were assigned to important stories evaluated on news merits, 
although they did not bear titles as aviation editors. Forty-eight leading 
newspapers devoted regular feature columns or pages to aviation, either 
daily, semi-weekly or weekly. T wenty-eight were weekly pages or columns, 
fifteen of which appeared on Sunday. Fourteen were daily and three were 
semi-weekly. 

Another group of newspapers reported the assignment of well trained 
writers to develop special aviation feature stories which appeared under the 
reporter's by-line three OJ; four times each week, based on news merits. 
These could not be classed as regular aviation columns or pages, but were 
equally as valuable in keeping readers informed of the latest developments 
in this new .field. From the information obtained with the cooperation of 
newspapers throughout the country it was possible to develop a directory of 
newspapers which had aviation editors, regular aviation pages or col­
umns, and made frequent charters of airplanes during the year. The direc­
tory, listing the aviation editors by name and classified by states, will be 
found in Part V, the Aeronautical Directory, of this volume. The com­
bined daily circulation of these papers was in excess of 15,ooo,ooo. 

Press Associations Use Planes 

Perhaps the most extensive use of airplanes-the profits of which ac­
crued to hundreds of newspapers-was made by the great press associations, 
The Associated P ress, United Press, International News Service and Uni­
versal Service, and the principal news picture agencies, Acme News Pictures, 
Associated Press Photo Service, Times-Wide World Photos, International 
News Photos, and similar organizations engaged in presenting today's news 
of the world in news and picture today. The experience of The Asso­
ciated Press was probably typical of these enterprising news and picture 
organizations. 

Airplanes were used by The Associated Press in 1931 to carry news 
pictures approximately 500,ooo miles. This included chartered flights and 
other Rights to take photographs and transport news pictures, but excluded 
any record of the extensive use of air mail for news pictures. 

"The airplane has definitely established its place in the news photo 
organization as a necessity rather than as a stunt," N. A. Huse, executive 
editor of The Associated Press Photo Service, said in reporting his organi­
zation's use of airplanes in 1931. "The news photo is a perishable com-
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''GOOD NEWS III" AUTOGIRO 

Charl es Gatschct, chief pilot of the Des Moines. ln., Register and Tribune lands the 
newspaper's autogiro at tbc Ocs Moines airport. 

REGISTER AND TRIBUNE "SCOOP" 

Two miUjon dollar Spencer, Ta., fire photogmph tnkcn from Stinson newsplane "Good 
News II" and published in Des Moines paper on same day. 
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modity and once it is outdated its value is nil. The airplane used in con­
nection with the sending of photographs by wire and wireless has speeded 
the tempo of gathering and distributing news pictures to its highest pitch. 

"Speed being the first requisite of the news picture organization, it is 
only logical that the airplane is called into use to gain precious minutes to 
beat newspaper deadlines. As a result, fast planes, skilled pilots and knowl­
edge of flying conditions must be merged to get the news pictures to Asso­
ciated Press members in the fastest possible time. The growth of The 
Associated Press a a world-wide news picture organization has, to no small 
degree, been dependent on the steady growth of aviation as a reliable and 
speedy means of getting the pictures to the newspapers." 

The Associated Press Photo Service used airplanes on every major news 
story in 1931. Within the space of two weeks, the "Viking," a ship used 
by a moving picture expedition in the filming of an Arctic feature, blew 
up off the coast of Nova Scotia; on March 31 an earthquake destroyed the 
town of Managua, Nicaragua. On the same day a passenger plane car­
rying Knute Rockne, noted football coach, crashed on a Kansas hilltop. 

In three widely separated sections of the world and in an incredibly 
short space of time, three major news stories had broken and headlines 
flamed across newspaper front pages. In each case, before the story was in 
newspaper type plans were being made for flying the pictures to some one 
of the telephoto points in the United States for distribution. 

Covering "Viking" Explosion 

In the case of the "Viking" explosion, Robert Fogg, Concord, N. H., 
pilot, wrote a little publicized saga of northland· flying that had seldom been 
eq~allecl in the field of aviation. Flying a plane with skis for landing in 
the snow, Fogg carried a cameraman to the isolated hamlet of Horse Island 
in sub-zero temperatures to obtain first and exclusive pictures of the sur­
vivors of the blast. In landing one of the skis was damaged and repaired 
with boards and wire. On the return trip, Fogg once shoveled a path 
through ten feet of snow to get his plane into the air. 

From the Arctic to the scrambled wreckage of the city of Managua, 
Nicaragua, in the tropics was a wide jump. Deaths were estimated at 
2,ooo and property damage at $7o,ooo. First photos of the wrecked city 
were flown to Havana by The Associated Press, thence to Miami by an 
amphibian plane and by fast plane from Miami to Atlanta and New York. 

From the center of the United States-in Kansas-were flown the 
Rockne crash pictures in a night flight to the telephoto station at St. Louis. 

When Colonel Lindbergh and his wife landed in Nome, Alaska, on 
their way to Japan during the summer, The Associated Press brought the 
first pictures to the United States in a long flight from Nome to Seattle. 
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The Herndon-Pangborn landing at Wenatchee, Wash., to complete the 
first non-stop Bight across the Pacific, was flown to San Francisco and 
telephotoed throughout the country. Photographs of the devastation 
wrought by the hurricane which struck Beliz~, Honduras; were obtained by 
a chartered flight from Miami to Belize and return through the tail-end of 
the tropical storm. . 

Other major news stories in which airplanes were used for the taking 
and transportation of photographs included: the arrival of the Do-X; the 
launching and test flights of the "Akron"; the Gar Wood-Kaye Don 
motorboat races; the Lindbergh take-off from North Haven, Maine; the 
Yale-Army and Harvard-Army football games; the Post and Gatty arrival; 
the spectacular fire at the "Little Sisters of the Poor" home in Pittsburgh; 
and the World Series. 

Fly World Series Photos 

In the case. of the World Series at Philadelphia, daily Bights brought 
the pictures to New York to .the telephoto station. Pictures were developed 
while the plane was high in the air and rushed direct to the telephato 
station from the air field. 

Similarly other news associations and photo services used planes to take 
and transport their pictures or speed reporters to a banner story. The Inter­
nati<:mal News Photo.s scooped all other services on the Preakness by char­
tering a plane to carry its photographer from a field near the Baltimore 
race traek to the commercial airport, where connections were made on the 
regular passenger plane of the Ludington Line to reach New York an hour 
ahead of competitors. . 

The United Press made a unique use of planes when Carl D. Groat, 
United Press news di!ector, ordered United Press men throughout the 
country to page local specialists for a small supply of a certain newly dis­
covered hormone considered the only possible remedy to save a mother 6£ 
five children believed dying in a Chicago hospital None of the rare 
remedy could be found in Chicago or vicinity, but a United Press man 
discovered some in the hands of a Buffalo physician and in a few hours, 
with the aid of airplanes and polij:t; es.corts, it was in the <;::hicago hospital. 
Adminisu:ation of the rell)edy was successful and the mother was reported 
recovering at the dose of the year. United Press men had long become 
'accustomed to flying when they had to reaeh a story in a hurry, and many 
of. them were reported to use the regular air lines by preference wheOJ 
circumstances of the trip permitted. 

The Birmingham (Ala.) News and Age-Herald sent its alert flying­
photographer to get an air view of the State Training School for Girls. 
when it was under investigation by the state legislature which charged' 
cruel treatment of inmates and the paper had been barred by officials of 
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the institution. Again, its aviation editor flew to Los Angeles for the story 
of the opening of the southern transcontinental air mail route. The Little· 
Rock Arkansas Gazette sent its aviation editor on the annual Arkansas 
Air Tour. 

Planes Cover Major Disasters 

When a section of the Los Angeles aqueduct in the mountains bordering 
the Mojave desert was dynamited before dawn, the Los Angeles Evening 
Express sent reporters and photographers by plane to the scene, 2 00 miles 
away, and secured coverage and art which appeared in late editions of the 
same day. The St. Francis dam disaster in San Fracisquito canyon was 
covered by the Express by airplanes. Planes were brought into play again 
to speed reporters to Phoenix when the Winnie Judd murder case was front 
page news. A blimp and airplane were used to score a picture scoop of 
the steamship "Harvard" on the rocks off Santa Barbara, Cal. T he Express 
kept a list of 20 planes available for charter at a moment's notice, covering 
football games, outstanding aeronautical events, murders, kidnappings and 
major disasters. 

Not to be outdone by the Express, the Los Angeles Times used planes 
frequently. Four hours after the Judd murder case broke, reporters of the 
Times were in Phoenix- 366 mil~s away. The trail of an escaped murder 
suspect, William Tallman, led a T imes man twice to San Francisco by air. 
Times reporters and photographers were with scientists in a specially char­
tered airplane two miles in the air when the Earth was attacked by a 
shower of Leonids. Pictures of the Southern California-California foot­
ball game were flown to Los Angeles in one hour and fifty-eight minutes, 
a 345 mile hop. 

The San Jose (Cal.) Mercury Herald sent a flying reporter with state 
forestry officials to get a story and photographs of forest .fires in central 
California; and, again, to photograph the site of a new city improvement 
project and the proposed West Coast airship base of the Navy near San 
Jose. In Connecticut, the Hartford Times' aviation editor flew with state 
aeronautical officials in an airplane patrolling the scene of football games 
and on other news and photographic missions. 

In the national capital, the enterprising aviation editor of the Wash­
ington Daily News had flown 5o,ooo miles on out-of-town assignments . 
during his four years on the job. In Illinois, the Chicago Tribune~whose 
editor owns an airplane for his personal us~artered planes to make air 
views of the Navy airship "Akron" on its first flight over the city and to 
get new pictures of the unemployment relief air show sponsored by the 
T ribune. The Chicago Daily News, Chicago Herald and Examiner, Chi­
cago American and Chicago Evening Post similarly employed planes for 
special occasions. The Rockford (Ill.) Register Republic dispatched its 
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PANTAGRAPH'S "SCOOP ill" 

Stinson {Lycomin)l') mnnopl:me "Scoop lll" o[ the Bloomington Pantagraph l:tniling at 
home airport after returning from big news story. 

(!!) B11[falo Times 
DISCOVER MAROO!\'ED MEN 

J. Winton Lemen, Buffalo Times staff cameraman, got this unusual news photo of men 
marooned on icc floe in Lake Erie, crying for hdp. 
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aviation editor to the scene of a southern Wisconsin tornado disaster when 
reporters working on the ground were unable to learn the extent of the 
damages. The flying reporter got his story and photographs in an hour 
and twenty minutes. 

"Scoops" Made Easy by Air 

In Louisiana, the New Orleans Time$-Picayune printed news pictures 
of the Tularre-Geo(gia football gatne a.t Athens, Ga., 30 hours . ahead of its 
contemporaries by arranging a charter trip of a Wedell-Williams racing 
plane to carry photographs the 550 air line miles in one hour and fifty­
three minutes,. a 2291nile an hour average. The fin~ gun ended the game 
at 4: 15 o'clock (New Orleans Time) and action photogr-aphs were in the 
first edition when presses started to roll them off at 7 : 30 o'clock. 

In Massachusetts, the Boston Evening Transeript sent its expert photog­
rapher in one of the bombing planes of the Army~s air division during the 
''battle of Boston" feature of the 1931 maneuvers. The battle's acrobatics 
were too much for the photographer's stomach to stand, but sick as he was, 
he rose to the occasion arid shot what Army fliers called the "best picture 
of the maneuvers," pursuit planes diving to attack the bombers in which 
the photographer rode. His conservative editor displayed it as a quarter 
page picture that night. It is reproduced with the Transcript's permission 
in this volume. The Berkshire Evening Eagle in Massathusetts crea.ted 
special interest in its new rotogravure section by flying the roto sections to 
Pittsfield from Philadelphia. 

In Michigan, the Grand Rapids Press and other newspapers of Booth 
Newspapers, {nc., sent their outdoor editor to Isle Royale, 14 mile~ off the· 
Canadian shore of Lake Superior, to obtain the first winter pictures .of the 
lonely wilderness which is to become a national park. The party lived II 
days on the island, fitted their plane with skis and returned with the pic­
tures of their experience. The ski-equipped plane was damaged slightly 
in landing on dry ground, but none was injured. 

In Minnesota, the Minneapolis Star had an arrangement with North­
west Airways to transport papers to La Crosse, Wis., as the first step in a 
plan to extend its airplane. delivery service. The St. Paul Dispatch and 
Pioneer Press dispatched a plane with reporter and photographer to get an 
exclusive story of the shooting of the sheriff of Fairmont, Minn., by a 
demented Mexic;an, who barricaded himself in a shack and battled with 
police untii he was slain in a dash for freedom. 

Bank Robbery Covered by Air 

In Nebraska, the Lincoln Nebraska State Journal dispatched its flying 
reporter-photographer, Richard 0. Bennett, to Hastings in May when news 
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BUYS FIRST AUTOGIRO 

Pit1:airn (Wright Whirlwind) nutogiro of the Detroit News, the first commercial autogiro 
sold in United States, seen over downtown Detroit. 

SPEEDING TO NEWS EVENT 

Wasp-powered Lockheed Vega of the Detroit News speeding over downtown Detroit to 
scene of news story as viewed from the News' autogiro. 
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came that the First National Bank had been robbed by an armed band. 
An hour and a half later, Bennett was taking pictures and getting his story 
in Hastings. They appeared on the Journal's front page that night. Two 
weeks later six gangsters accused of a $2,50o,ooo Nebraska bank robbery 
at Lincoln in 1930 were apprehended in a spectacular raid at East St. 
Louis, Ill. Nebraska officials and witnesses left Lincoln quietly to meet 
Illinois police "some place between East St. Louis and Chicago." Reporter­
photographer Bennett was off in a chartered plane, landed at Moline, 
learned that the bandits were taken to Morrison, ill., flew on to Morrison, 
talked to the suspects four hours before officers and witnesses who had a 
ten hour head start could arrive at the scene. Photographs and stories were 
rushed to Lincoln and another page one scoop. Bennett had earned a 
private pilot's license before the close of the year, the first flying reporter 
in Nebraska. 

In New Jersey, the Newark Evening News chased the "Akron" in a 
chartered plane when it suddenly headed toward Newark on its first 
eastern Bight, obtained air views for local consumption. The enterprising 
News also served Jersey coast resorts witl1 "airplane edition" newspapers 
during the summer. 

In New York, the New York Times sped its editions by plane to 
Montreal, Palm Beach, Rutland, Vt., Lake Placid and Ottawa, chartered a 
special midnight-express to rush newspapers to the National capital for 
early breakfast readers. When fishermen became stranded on an ice floe, 
in Lake Erie, the Buffalo Times scored a national scoop by chartering a 
plane, carrying food, taking pictures of the marooned party as it wrote a 
pathetic call for "Help" and "Eats" in the snow of the ice floe. Again 
when Niagara's brink sagged, the Times rushed pictures of the change in 
the nationally known wonder of nature. 

Sports Editor Flies to Fight 

In North Carolina, "Observer Sports Editor Covers Stribling-Schmelling 
Fight" written across the side of a chartered plane of the Charlotte Ob­
server told the story of another newspaper enterprise as the plane took off 
to speed its sports editor to the fight and home again. The streamer was 
changed often throughout the year as the Observer exploited other stories 
of the hour. 

In Ohio, Akron's Beacon Journal was alert to the interest of its readers 
in the product of the community, the U.S.S. "Akron," on its maiden 
flight, photographing the giant airship from an accompanying blimp. For 
years, editors of the Akron Times-Press were annoyed by the fact that its 
news picture mats arrived from New York by regular mail xo minutes late 
for the first edition. Air mail service to Akron in 1931 put the same mats 
on the editor's desk three hours and a half before edition time. The Toledo 
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SKIS FOR l\TEWS EXPEDlTIO~ 

Skis replacing wheels on the plane used by the Grand R:tpids Press and Booth 
Newspapers, Inc., {or its news expedition to Isle Royale. 

ON BANK ROBBERY NEWS STORY 

Rain failed to stop M. A. Bell, pilot, :tnd Richard 0. Bennett, reporter, of the Lincoln 
Nebraska State Journal in $2,500,ooo bank robbciy case. 
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Blade had action pictures of the dedication of the Harding Memorial at 
Marion, 0.1 and the American Legion convention at Detroit in its home 
editions within 90 minutes after the events took place, by chartering planes 
for reporters and cameramen. 

In Oklahoma, the managing editor of The Daily Oklahoman said "air 
service has become so great a faculty in daily newspaper work that I 
wonder how we got along without it" as The Oklahoman and the Okla­
homa City Times used aviation to produce spot news pictures 500 miles 
from the city within 12 hours after the news broke. 

In Pennsylvania, the Philadelphia Public Ledger covered the arrival of 
"Old Ironsides" at the mouth of the Delaware with an autogiro that race'd 
pictures back to waiting editions. The Philadelphia Record sped its papers 
to seashore by chartered planes, sent its reporters into the drought-stricken 
areas to get bird's-eye views of the situation by airplane. 

In Virginia, when the Richmond News Leader faced the problem of 
getting pictures from isolated Yorktown, hemmed in by heavy traffic 
columns, during the sesqui-centennial celebration, it used an airplane to 
place pictures on its front page within three hours after they had been 
snapped. 

In Washington, the Seattle Post-Intelligencer frequently sent planes to 
meet incoming Pacific steamers and obtain news pictures from the Orient 
xo to u hours before their usual time of arrival at Seattle, especially on 
the occasion of the visit of Siam's King and Queen. 

In Wis.consin, Milwaukee's Journal had a noon deadline. It dispatched 
a plane five hours earlier to get pictures of forest and lumber yard fires at 
Menominee, Mich., 160 miles away. Smoke surrounded the plane, forced 
it to fly low. Suddenly the fire panorama opened before the flying 
reporter-photographer-burning slashings, smouldering barns, columns of 
smoke. Snap went the shutter. Fifteen minutes before the deadline, the 
exclusive pictures were ready for the edition. 

These are but a few of the untold and unsung sagas of daily newspaper 
routine in which aviation joined hands with the press to aid in promoting 
their common interest in speed and more speed. Several leading news­
papers recognized in the airplane a vehicle important enough to be in­
cluded as a part of their privately owned transportation equipment, as 
necessary as fast staff cars and circulation trucks in getting the story of 
the day or in transporting pictures or newsmen. 

Newspapers Buy New Aircraft 

The Detroit News added a Pitcairn PCA-2 (Wright Whirlwind) auto­
giro-the first commercial autogiro sold in the United States- to aid its 
Lockheed Vega (Pratt and Whitney Wasp) monoplane in getting stories 
in word and pictures. The Lockheed covered the Gar Wood-Kaye Don 
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motorboat race, made a remarkable "shot" of Detroit "from River Rouge 
to Lake Huron" from 2o,ooo feet, and took thousands of other pictures for 
pictorial or news purposes during 1931. The autogiro covered the dedica­
tion of the Harding Memorial and other events to which its unique char­
acteristics were especially adapted. 

The Bloomington (Dl.) Pantagraph purchased its third airplane in 
1931, a Stinson Junior (Lycoming) monoplane, to keep pace with its needs 
for circulation promotion and the gathering of news over a wide area in 
Illinois. The Pantagraph's general manager, Davis Merwin, was a trans­
port pilot with 500 hours solo time. The Fort Wayne (Ind.) News Sen­
tinel continued to use its Ryan monoplane to speed reporters and photog­
raphers to important news events; and the Cleveland (Ohio) News found 
its Sikorsky (z Pratt and Whitney Wasps) amphibian invaluable for spe­
cial news events and to transport executives. Col. R. R. McCormick of 
the Chicago Tribune kept a Sikorsky (z Pratt and Whitney Wasps) 
amphibian groomed for his personal use, while the flying publisher of the 
Wichita (Kans.) Eagle, M. M. Murdock, flew his personal plane on fre­
quent business trips. 

The Des Moines (Ia.) Register and Tribune added a Pitcairn PCA-2 
(Wright Whirlwind) autogiro "Good News III" to its equipment to sup­
plement its Stinson Detro iter (Pratt and Whitney Wasp) monoplane "Good 
News II" during 193r. When a ten-cent sparkler started a fire in Spencer, 
Ia., which caused h,soo,ooo damages and destroyed the business district 
the "Good News II," with the Register and Tribune chief pilot, Charles 
Gatschet, at the controls, was quickly dispatched to the scene, brought back 
pictures showing the Hames at their destructive. work. Gatschet visited 79 
Iowa towns in three months on good-will flights with the autogiro, making 
2,052 flights and carrying 1,663 persons. 

Aviation Lays Problems Before Editors 

Aviation- as a new and, in some of its phases, rather spectacular in­
dustry-was the subject of columns of news in the daily press. Some of the 
news was of a constructive nature which would aid the industry in its 
steady and normal growth. Much of it was the ballyhoo of certain 
publicity-seekers who found that they could ride to fame and front-page 
stories on the wings of this new mode of transportation. Some of it was 
destructive, because it deterred millions from utilizing the safe, speedy com­
fortable services of the scheduled air transport lines by over-dramatizing 
and sensationalizing the reckless, audacious and dangerous exploits of a 
relatively few individuals who were not representative of the organized 
industry. 

The aviation industry, as represented tltrough the Aeronautical Cham­
ber of Commerce, had given considerable thought to this important prob-
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!em. It realized that reporting the every-day news events of a new in· 
dustry-which brought a whole new vocabulary o£ technical terms with it 
-was necessarily d ifficult. Most newspapers cooperated closely with the 
industry in the desire of both to "get the story right," and the industry 
was grateful to these leaders. A few editors, however, were presenting an 
erroneous picture of the status of aviation, and particularly the air trans· 
port lines-with their remarkable safety record- by playing up accident.s to 

student fliers, experimental planes and "barnyard aviators" to confuse the 
minds of readers. 

Faced with this serious problem, the Air Transport Section of the 
Aeronautical Chamber of Commerce laid the facts of air transport and the 
principal problems of the growing industry before newspaper editors and 
publishers through six full -page advertisements in the most widely read 
newspaper trade journal, Editor and Publisher. 

Folders containing copies of the advertisements were mailed to out­
standing editors and publishers. All of the messages invited editors to 
express their opinions in letter to the Aeronautical Chamber of Commerce. 
More than 200 letters from important newspapers were received, comment· 
ing favorably on the campaign and hailing it as "an important step in 
clearing up a distorted picture of aviation in the minds of some editors." 
An air tour into the middle west, south and east by a representative of the 
Chamber, visiting the editors or publishers o£ 47 newspapers in 14 prin­
cipal cities, brought further commendation of the industry's message and 
suggestions for carrying it on. At the close of the year, the Chamber was 
keeping a close check on the treatment of aircraft accident news in the 
newspapers of 70 principal cities in the United States to further study the 
relations of the press and the aviation industry on this important problem. 



CHAPTER XIII 

FEDERAL PROMOTION OF AIR COMMERCE 

Department of Commerce Expands Federal Airway System-Regulatory 
Activities Increased-Close Liaison with Industry Maintained­

Weather Bureau Aids-N.A.C.A. Starts Seaplane 
Research 

BRANCHES and divisions of the federal government charged with 
the promotion and regulation of air commerce as an aid to domestic 
and foreign trade carried out an extensive program during 1931, 

designed to protect the interests of the public in the safe, efficient operation 
of aircraft and aid the industry in building a comprehensive air transport 
network. 

Under the leadership of Col. Clarence M. Young, Assistant Secretary of 
Commerce for Aeronautics, the Aeronautics Branch of the Department of 
Commerce continued to pursue a policy of allowing the new industry a 
wide measure of self-regulation through its accredited representatives. Close 
cooperation with the industry was maintained on all questions of regula­
tion arising, and a constructive liaison was fostered between the Aero­
nautics Branch and the industry's trade association, the Aeronautical Cham­
ber of Commerce of America. Similar cooperation was afforded the in­
dustry through the Aeronautics Trade Division of the Bureau of Foreign 
and Domestic Commerce, headed by Leighton W. Rogers, who directed 
the carrying out of a program for the expansion of American aircraft 
markets at home and, particularly, abroad. The Chamber cooperated with 
the division in the publication regularly of the Export Trade News, con­
taining trade information for the aeronautical exporter. 

Outstanding in the program of the Aeronautics Branch was the ex­
pansion of the federal airways system designed to pro.,ide 25,ooo miles of 
domestic airways fully equipped with aids to air navigation for the safe 
operation of aircraft both day and night. In 1931, r7,50o miles of airways 
had been lighted or were under construction with complete radio direction 
and communication facilities and weather reporting services. Including the 
z,ooo miles of lighted airways authorized for 1932, the airway program 
embraced 19,500 miles. In addition to this lighted and well-equipped sys­
tem, there were 1,123 miles of airways which had been provided with 
air navigation facilities for day operations. Portions of this mileage were 
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to be lighted during 1932. The system was the most extensive for night 
and day operations under a single flag any place in the world. 

There were 48 airways radio communication stations in operation for 
the broadcast of weather information to planes in Bight at frequent inter­
vals, an increase of r3 stations during the year. Ten additional stations 
were under construction. With the increased imporrance of directional 
radio range beacons to scheduled air transport operations, 51 of these 
beacons were in operation and 13 others were under construction. 

The end of 1931 saw 9,500 miles of automatic telegraph-typewriter cir· 
cuits for the collection and transmission of weather reports along the air· 
ways in operation, an increase of 3,850 miles over the preceding fiscal year. 
The federal airway system was built on three transcontinental trunk routes; 
the one from New York to San Francisco was in operation on day and 
night schedules; the midcontinemal from New York to Los Angeles and 
the southern transcontinental from New York via Atlanta to Los Angeles 
were completed for day operations 'and the major portion of the routes 
was available for night operations. The year 1932 was to see the three 
systems completed for 24-hour operation. 

With the aid of commercial companies in the industry and under the 
direction of research engineers of the Department of Commerce, an exten· 
sive program was undertaken during 1931 to investigate various aids to 
navigation, including a device for the simultaneous transmission of radio 
telephone weather broadc.1sts and visual type radio range beacon signals 
on the same frequency; a system of radio aids to facilitate blind landings 
of aircraft; a new improved type visual radio beacon course indicator; 
a simple direction finder for aircraft; and a deviometer which permits a 
pilot to follow any chosen fixed radio beacon course within 15 degrees 
on either side. Other research problems were directed at the reduction of 
noise from airplane engine exhausts by the use of muffiers; the development 
of crash-proof tanks; the control of airplanes at low speeds by means of 
conventional ailerons; a study of welded aircraft joints; and research into 
various phases of aeronautical lighting. 

The Aeronautics Branch continued the development of its inspection 
procedure under the regulations governing the scheduled operations of 
interstate passenger air lines, designed to standardize the practices of the 
various lines in the interests of safe and efficient operations. A conference 
of scheduled passenger air l.ine operators was c.11lcd in \Vashlngton late in 
July, at which time the Air Transport Section Committee of the Aeronauti· 
cal Chamber of Commerce presented a series of recommendations for 
changes and additions to the regulations governing scheduled air lines. 
The Committee's program aided in crystallizing the opinions of all oper· 
ators and made possible the settlement of all questions to the mutual 
s~tisfaction of the operators and the Department of Commerce. 

The aircraft and engine manufacturers, meeting with officials of the 



FEDERAL PROMOTION OF AIR COMMERCE 195 

Ae.ronautics Branch for the third year in an annual conference of the 
Department of Commerce and the Aircraft Manufacturing Section of the 
Aeronautical Chamber of Commerce, recommended certain changes in the 
regulations governing airworthiness after an extensive study by a group of 
engineers from the commercial industry and engineers of the Department. 
The recommendations were adopted with minor changes made by mutual 
agreement. 

The Airport Section of the Aeronautical Chamber of Commerce repre-

BYRD HONORED BY WRIGHT WORKMEN 

Committee of cmJ?loyees of Wright Aeronauticnl Corp. presenting a sun dial to Rear 
Admirnl Richard E. Byrd commemorating his Bights. 

seated the industry in another conference called by the Department of 
Conunerce as a result of a protest of the National Electric Light Asso­
ciation and other public utility trade associations against the regulations 
governing marking of power lines and other obstructions to air navigation. 
The result was a clarification of the langt1age of the regulations and an 
assurance that the interests of safety in air navigation would be protected 
in the proper lighting of all important obstructions. The Chamber's Air­
port Section also was represented on committees of the Ae.conautics Branch 
appointed to study aeronautic radio research, airport zoning and eminent 
domain, and airport traffic control. 



AIRCRAFT YEAR BOOK 

The inspection service of the Aeronautics Branch, one of its most 
inwortant divisions, employed 88 inspectors in 1931, 75 of whom were 
pilot aeronautical inspectors and 13 factory airplane inspectors. There were 
nine district supervisors, eight aeronautical engineering inspectors, nine 
aeronautical school inspectors, six air line inspectors, 40 aeronautical in­
spectors, and 13 airplane inspectors, two of whom were assigned to air 
line maintenance inspection. Three officials directing the work of this 
service were located in Washington. 

The medical section experienced a decrease of 10.2 per cent. in the num­
ber of medical examinations handled during the fiscal year, due largely 
to the reduction in the number of students trained during 1931. While 
students fell off 32.7 per cent. from the previous year, the number of renewal 
examinations for licenses increased 25 per cent. There were 798 medical 
examiners in 1931 as compared with 8r6 io 1930. 

The registration section handled 44,206 licenses, renewals of licenses, 
transfers of title, and export certificates during the fiscal year 1931. The 
total volume of work decreased about four per cent. from the high mark of 
the previous year. The enforcement section, charged with investigation 
of violations of the A ir Commerce Regulations and Air Traffic Rules, 
handled 1,168 offenses during the year, 224 for acrobatics, 212 for low 
flying, 102 unlicensed pilots flying licensed planes, 17 without navigation 
lights, 13 without identification numbers, and 6oo miscellaneous offenses. 
Penalties were assessed in 268 cases; reprimands in 173; suspensions in 
314, and license revocations in 63. Eighteen denied the charges and 306 
cases were dismissed. 

The engineering section issued 98 approved type certificates for air­
planes during the fiscal year 1931, 19 for engines, 39 for parachute-a new 
classification- and 235 for propellers. In addition, 132 types of airplanes, 
one glider, and 17 propellers were examined and approved for license with· 
out being granted approved type certificates. There were also numerous 
approvals for such components as pontoons, skis, flares, wheels, tail-wheel 
shock absorbers, shock-absorbing struts, navigation lights, and autogiro rotor 
hubs. During the year, tests were undertaken on 27 engines, and of this 
number 14 passed, 10 failed, 2 were withdrawn and one was undergoing 
tests. 

The aeronautical development service assisted communities in the selec­
tion and development of airports, the rating of airports, the promotion and 
correlation of aeronautic research, and the publication and d issemination 
of aeronautic information. Twenty-one aeronautics bulletins and three 
other publications were written or revised during the fiscal year. 

T he Department of Commerce undertook elaborate studies of the causes 
of aircraft accidents and kept detailed statistics on accidents in several 
classifications, including scheduled air line operations, student instruction, 
aerial service operations, experimental flying, etc. The statistics showed an 
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NEW PLfu"ffiS AT NA T!ONAL SHOW 

Section of National Aircraft Show sponsored by Aeronautical Chamber of Commerce in 
Detroit, showing new Lockheed models in foreground. 

AUTOGIRO MAKES DEBUT 

National Aircraft Show :u Detroit was the occasion for the commercial dchut of the 
autogiro shown directly behind Curtiss-Wright section. 



AIRCRAFT YEAR BOOK 

improvement in the safe operation of aircraft dwing the year, which was 
particularly marked in the operation of planes on the scheduled air trans· 
port lines. T ables giving this information in detail will be found in Part 
IV o£ this volume devoted to Flying Facts and Figures for 1931. 

Just as the Department of Commerce enjoyed the close cooperation of 
the Bureau of Standards on its engineering and research projects, so it 
received the closest cooperation of the United States Weather Bureau, which 
extended its weather reporting system to make possible the frequent col­
lection of information on both sides of principal airways for hourly broad­
cast to planes in the air equipped with radio. The importance of the work 
of the Weather Bureau in this field of developing accurate and adequate 
weather reports for flying could not be overemphasized. 

The National Advisory Committee for Aeronautics, created by Congress 
in 1915 and equipped with one of the best research laboratories in the 
world, continued to work with the several departments of the federal 
government and with the commercial industry upon fund-amental problems 
of Right. In May, the committee held its Sixth Annual Aircraft Engineer­
ing Research Conference at Langley Field. 

Two hundied engineers and government officials who attended the con­
ference saw a new wind tunnel, the largest in the world, in which a full­
sized airplane might be tested in an air Bow of 'I I5 miles an hour; a new 
seaplane testing channel one-half mile long, capable of testing hulls or pon­
toons by dragging them through the water at 6o miles an hour; and a 
"non-stalling" attachment which prevents the pilot of a plane from pulling 
his control stick back far enough to cause a stall. Details of the 1932 
research program of the committee were discussed and suggestions obtained 
from the commercial industry for further study. 

Several governmental boards, formed to coordinate the work of various 
departments and bureaus of the federal government, continued their pro­
grams during the year. The Aeronautical Patents and Design Board, cre­
ated to inquire into the value and possible use of aeronautical inventions 
by the government, considered several hundred designs passed on to it by 
the National Advisory Committee for Aeronautics. The Helium Board 
acted as the coordinating and advisory board of the Army, Navy and 
Bureau of Mines departments interested in the non-inflammable lifting gas 
used in lighter-than-air craft. Actual control and production of helium 
remained in the hands of the Bureau of Mines, which maintained a huge 
plant at Amarillo, Texas. 

Duplication of effort in the Army Air Corps and Navy Bureau of 
Aeronautics came under the scrt:tiny of the Aeronautical Board. The 
Board of Surveys and Maps similarly brought together the various depart­
ments in the government interested in and concerned with the development 
of maps. The boards were of real value in cutting expenses of the federal 
government through dimination of waste effort. 



CHAPTER XIV 

STATE AERONAUTIC LEGISLATION 

Nearly Five Hundred Bills Affecting Aviation Before Legislatures in 1931 
-New Regulatory Acts-Few Appropriation Bills-Gasoline 

Tax, Liability and Insurance Bills Considered 

WITH the legislatures of every state in the Union in session-with 
the exception o( Kentucky, Louisiana and Virginia-1931 wit­
nessed an unprecedented amount of activity in aeronautical legis­

lation. The legislatures met at least once, and in some instances two or 
three times in special session. 

The Legal and Legislative Bulletins of the Aeronautical Chamber of 
Commerce, part of the regular bulletin service to members developed by 
its Legal and Legislative Research Service, carried reports on 476 bills 
introduced in state legislatures concerning aviation and on uS new laws 
enacted. The mere number of bills and laws manifested the interest and 
attention being given to aviation by the country's law-makers. 

It would be imposible to review, within the bounds of this chapter, 
either the bills introduced or the laws enacted. However, it should be 
interesting to consider some of the most important or significant of the new 
laws, with respect to subject matter, and to indicate the nature of the 
legislation attempted in certain instances. Tables giving succinct informa­
tion on the status of state laws affecting important subjects in aviation and 
providing a statistical analysis of the year's activity in the 45 state legisla­
tures will be found in convenient form in Part IV, Flying Facts and Figures 
For 1931, in this volume. The information there supplements that dis­
cussed in this chapter. 

Speaking generally, the laws enacted might fa irly be considered favor­
able to aeronautics. For the most part, legislation definitely inimical to 
aeronautics failed of passage. 

The licensing of aircraft and airmen was again one of the most impor­
tant subjects for consideration by the states. At the beginning of the 
legislative year, six states-Alabama, Georgia1 Louisiana, Oklahoma, Ten­
nessee and Utah-had no license laws in effect. During I93I, Alabama 
passed a law requiring federal licenses for all aircraft and airmen, Georgia 
considered, but fa iled to pass, a bill authorizing the Highway Department 
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to regulate the licensing of aircraft and airmen and to make the law 
uniform. Tennessee enacted a law requiring either a state or a federal 
license for all civil aircraft and for all airmen serving in connection with 
civil aircraft; and Utah enacted a law requiring a federal license (or all 
aircraft except military aircraft of the United States or of a state or terri­
tory and aircraft licensed by a foreign country having a reciprocal agree­
ment with the United States, and further requiring a federal license for all 
persons operating any aircraft in the state. Accordingly, 1932 found only 
two states without licensing laws: Georgia and Louisiana. 

The present status of the licensing laws of the various states has been 
tersely tabulated for ready reference in Part rv of this volume. In all, I7 
states enacted new licensing laws in 1931 and there were r8 such laws put 
into effect. Nine other states considered licensing legislation but failed to 
pass it. Of the 43 bills introduced on the subject, 25 failed of passage. 

New Airport Enabling Acts 

Airport enabling acts, which have as their principal object the giving 
of authority to governmental div~sions in the state for the acquisition, 
operation, maintenance and control of airports and landing fields, we~e 
considered by the legislatures of 28 states, and 17 states enacted 24 new 
laws of which only six were directed lO particular airports as distinguished 
from general enabling acts. The results of activity in this field were certain 
to be gratifying to the industry. There was a total of 55 such bills con­
sidered, 3r being unsuccessful. 

In this study, legislation closely related to the giving of authority for 
airports-such as bills and laws granting power of condemnation for air­
ports-has been included. The constantly increasing authority given to 
governmental divisions for airport acquisition and control was taken as a 
favorable indication of die developing realization that such powers were a 
very important factor in aeronautical progress. 

Regulation and Promotion of Aeronautics 

On such subjects as the regulation of aeronautics, air traffic rules, aero­
nautical boards and commissions, and aids to air navigation, the legisla- . 
tures of 35 states considered r 38 bills of which 39 became new laws. It 
should be interesting to refer briefly to some of these laws and bills. 

In Arkansas, a new law established a Department of Aeronautics; while 
New Jersey placed the power to regulate aeronautics in the state in a State 
Aviation Commission. Michigan provided for certain aids to navigation 
and aeronautics. In Minnesota, a law was enacted providing for the estab­
lishment and protection of air rights over areas near airports and the 
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marking of obstructions in such areas, and another law provided for the 
lease, acquisition and use of air rights. 

Illinois passed a new law setting out e.)..1:cnsi:vc provisions for the regu­
lation of state aeronautics. In Maryland, new provision was made for the 
air marking of cities and towns, while Michigan passed one law providing 
for the marking of air hazards and the elimination of :1ir hazards near 
airports, and another providing for the registration of aircraft according to 
its useful pound load and for the inspection of aircraft and parachutes. 

New York extended the tenure o£ its temporary State Aviation Com-

FIRST STATE-OWNED AIRPORT 

Rhode Island State Air)lurt at Providence, R. 1., during dedication ceremonies nf first 
ajrport constructed by a state. 

m1sston to April r, 1932; and Oregon enacted legislation providing for a 
State Inspector of Aeronautics. A new Ohio law adopted the Federal Air 
Traffic Rules; and Tennessee provided for its state regulations to coincide 
with the federal rules. In West Virginia, power to regulate aeronautics 
was placed in a Board of Aeronautics. 

Unsuccessful legislative attempts on these subjects were numerous. 
Some of these measures-enough to provide a cross-section of this at­
tempted let,rislation-should be interesting to review. 

In California, a bill to create an aeronautical commission, a bill regu­
lating aviation generally, a bill creating a state division of ainvays, and 
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another bill defining the duties of such a divi,sion, together with a con­
current resolution creating a joint committee of the Senate and Assembly 
to investigate state aviation conditions all failed. 

Georgia's legislature turned down a bill creating a Board of Aeronautics 
and a Director of Aeronautics and providing also for the licensing of air­
craft, airmen, airports, the promulgation of regulations for the control of 
aviation, and the acquisition of land for public airports. Bills failed in 
Illinois which would have authorized the appointment of a planning com­
mission to submit plans for the development of resources helpful to avia­
tion and would have required aircraft transporting persons for hire to carry 
two licensed pilots and provide parachutes and instructions to each pas­
senger so requesting. 

In Iowa, a bill creating a board to license all aircraft mechanics, a bill 
setting up a commission to fix reasonable rates for services by air trans­
portation companies, and a bill providing for the public utility regulation 
of air transportation companies i11 the state all failed. 

Kansas turned down bills regulating the location of telegraph and tele­
phone power lines adjacent to airports and creating a Board of Automotive 
Mechanic Examiners. Bills creating a temporary commission to study 
aviation problems and making air transportation comp;tnies public utilities 
failed in Maine. In Massachusetts, a bill providing for the appointment of 
a Commissioner of aircraft pilots failed of passage. 

In Minnesota, a bill amending the law relating to the licensing of 
aircraft and airmen and air traffic rules and providing for a Commission 
and Director of Aeronautics, and a bill relating to the lease, acquisition and 
use of air rights were unsuccessful. A bill regulating the use of aircraft 
and providing for a Bureau of Aeronautics in Missouri was not enacted. 
In Nevada, bills failed which would have provided for the licensing of 
aircraft and airmen, for air traffic rules, for placing power in the Public 
Service Commission, and collforrnity with the federal rules. 

In New Hampshire, a bill was introduced providing for the regulation 
of aviation and for the powers of the Public Service Commission over 
aeronautics. New York's legislature saw bills introduced requiring licenses 
for flying schools, making certain aircraft common carriers subject to the 
Public Service Commission, authorizing the Public Service Commission to 
relocate electrical transmission lines located within one thousand feet of 
airports, requiring emergency exits for cabin aircraft, and parachutes for 
passengers. 

In Oklahoma, a bill providing for the regulation of aeronautics was 
unsuccessful. Oregon, similarly, failed to pass a bill authorizing the State 
Board of Aeronautics to regulate airports, air schools and aircraft, and 
another bill providing for registration fees on state aircraft. 

Bills were introduced in Pennsylvania authorizing the State Aeronautical 
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HAWKS HURDLES t\ LPS 

Cnpt. Frank M. Hawks took time to snap this view of the Alps on his London-Rome­
London one-day flight in a Trnvcl Air (Wright Whirhlrind) Mystery Ship. 

I 

HAWKS INVADES EUROPE 

"Texaco r3," Cnpt. Frank M. Hawks' low-wing monoplane, is hoisted to the deck of 
the S.S. "Europa" in preparation for fast air tour. 
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Commission to establish navigation facilities aleng civil airways, legalizing 
the operation of aircraft on Sundays, and requiring passeoger aircraft te 
carry parachutes. A bill was unsuccessful in Tennessee which would have 
providea -an annual tax of $2o on each aircraft carrying passengers or 
freight for hire. Texas ·failed to pass a bill providing for the licensing and 
registration of aircraft mechanics. 

Unsuccessful bills were introduced in Washington providing for control 
by the Department of Public W arks of commercial aircraft over a fiJCed 
route, requiring certificates of public convenience and necessity; author­
i.zing the Highway Police to enforce the aeronautic.al laws of the state; 
regulating the height of flights; and prohibiting acrobatics. In Wisconsin, 
a bHl providing for a Commission of Aeronautics with power to regulate 
aircr.aft and airmen and the licensing of both was unsuccessful. 

Few Aeronautic Appropriations 

There was co111paratively little appropriations legislation for aeronautics 
introduced during the 1931 sessions. Of 35 bills . having such appropria­
tions as their principal subject matter, only nine were successful. 

Idahe appropriated funds for the Aeronautical Division of the Depart­
ment of Public Works. Maine passed a law pro:viding for the allocatiort 
of the umefunded ·aircraft fuel tax to the promotion of aeronautics. Michi­
gan mad~ provision for the transfer to the Aeronautical Commission of 
the gasoline tax on aircraft fuel; and in Pennsylvania, an appropriation 
was made for the development of aeronautics in the state. 

The number of appropriations bills which failed were far mere numer­
ous. Alabama cons.idered a bill for ·an appropriation for the maintenance 
of municipal airports. California heard a si.mjlar bill and ~lso ~ bill for 
an appropriation from the motor vehicle fund for the development of 
aeronautics. Connecticut considered an appropriation of $34,900 for the 
use of the Airport Commission and a bill giving state aid to quasi public 
airports. 

In Georgia, a bill provided for the authorizing of expenditure of funds 
for illum~nating highways in aid of aviation. Maine's legislature had a 
bill before .it which would allocate the gasoline tax revenue from aircraft 
fuel to aeronautical purposes. Maryland failed to pass a bill authorizing 
$g4;oo'O for an airport at Fredericksbur-g. 

In Massachus~tts, an unsuccessful bill called for appropriation of 
$2;o,ooo ·for aviation units ef the National Guard. Bills q>ntaining a11 
appropriation for the aerial photographing of the state and appropriating 
$ro,ooo annually for the xo7th Observation Squadron failed in Michigan. 

Two bills containing appropriations for aeronautics in Minnesota were 
unsuccessful. In New York, two bills appropriating ·$25,000 for the Curtiss 
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WINS RACE AT 236 MILE AVERAGE 

Lowel l Bayles in his Gee Bee (Pratt OJld Whitney Wasp, Jr.) racer which won the 
Thompson Trophy .Race at 236 miles an hour aver3gc. 

BAYLES RECEIVES TROPHY 

Cbnrles E. Thompson (left), donor of Thompson Trophy, congratulates Lowell Bayles, 
winner, and Z. 13. Grnnvillc, desig ner, at prcscnt3tion. 
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Memorial Air Field and a bill appropriating $r5o,ooo for a course in avia­
tion at Cornell University were introduced. In Pennsylvania, bills author­
izing county commissioners to appropriate money for airports and appro­
priating $soo,ooo for improving airports and landing fields in the state 
were unsuccessful. 

Two bills failed in Rhode Island relating to appropriations for land at 
the state airport, and in Tennessee, a bill containing an appropriation of 
$x oo,ooo for airports and parks in the city of Sevierville was unsuccessful. 

Thirty-two Tax Laws Passed 

The subject of taxation as affecting aeronauti<:s in one way or another 
received considerable attention during 1931. I n 42 states, 2II bills were 
introduced and 32 were successful in becoming laws. 

Most of the tax legislation, successful and otherwise, concerned the 
gasoline tax. In seven states-Arizona, Maine, Massachusetts, Mississippi, 
North Dakota, Oklahoma, and Tennessee-laws were passed increasing the 
gasoline tax. In Arkansas and Oregon, the new laws removed the former 
provision allowing a refund on fuel used in aircraft; and in New Jersey, 
New Mexico and North Dakota, provisions allowing a refund on aircraft 
fuel were either inserted or made more definite than heretofore. In Con­
necticut the statute was amended so as specifically to exempt fuel used in 
aircraft. 

In 22 states, 45 different bills attempted to increase the gasoline tax. 
In three states, bills aimed at the removal of refund provisions were de­
feated; and in six states, bills attempting to provide a refund on aircraft 
fuel were defeated. Some of the other subjects of taxation as provided in 
new law~ are worth considering. 

Connecticut passed a law providing new fees for aircraft and pilots. In 
Illinois, a tax levy for the purchase of airports was authorized when such 
a levy was approved by the voters. Maryland provided tax exemption for 
certain aircraft. Massachusetts made p rovision for fees for the registration 
of gliders and licenses for glider pilots. 

In New Hampshire, certain fees relating to aeronautics were provided 
for, while North Carolina included "flying machines" in the general prop­
erty tax law. Vermont made provision for a $20 fee for a non-resident 
aircraft operator's license; and Wyoming amended its gasoline tax law to 
provide for revenue to support airports and air fields. 

There was no indication from the I93I legislation that the aviation 
industry was to be penalized by special taxation. Most of the attempts to 
obtain tax revenues from sources which affect the aviation industry had to 
do directly and exclusively with the gasoline tax. There was no substantial 
change in the general status of aircraft fuel as exempt or not exempt from 
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taxation since prior to the 1930 legislative year. Further data on the gaso­
line tax laws of the various states prepared for ready reference will be 
found in a table in Part IV, Flying Facts and Figures for 1931, of this 
volume. 

Consider Six Liability Bills 

The very difficult question of liability to persons or property on the 
ground was one of extreme importance to the industry as a whole. There 
were only six bills directed at the subject during 1931, only one of which 
succeeded in passing. 

In Maryland, the new law concerned the development of American air 
transport services in interstate and foreign commerce and the incorpora­
tion, operation and development in the state of Maryland of air transpor­
tation companies. The law containe.d extensive provisions relating to 
liability of the master and owner of an airship or aircraft engaged in 
interstate or foreign commerce, the issuance of bills of lading covering 
property shipped in such aircraft, the total exemption of liability to the 
owner of such aircraft in certain instances and a limited liability in other 

· instances; and other provisions, mostly analogous to certain federal statutes 
relating to the transportation of goods and property by water. 

In Illinois, a bill providing for a uniform law governing aeronautics and 
containing the absolute liability clause failed. A bill was unsuccessful in 
Maryland calling for an amendment to the current law by substituting the 
type of law approved by the committee of the American Bar Association 
for the absolute liability law. 

New Mexico failed to pass a bill providing for the liability of aircraft 
owners for damages caused by forced landings and falling objects, while 
New York had an unsuccessful bill before it providing for the owners, 
proprietors, lessees and operators of airports and aircraft to be liable only 
for negligence. 

T he comparative dearth of legislation in 1931 on this subject of liability 
of owners of aircraft was believed attributable in part to the widespread 
differences of opinion held by many people on the subject. In many of the 
states there were laws on the statute books making the owner and some­
times the operator of an aircraft absolutely liable for injuries to persons or 
property on the ground irrespective of the actual cause of the accident 
resulting in the injury. The Standing Committee of the American Bar 
Association on Aeronautical Law in its report to the Association pointed 
out that the declaration of absolute liability was erroneous and that the 
correct rule should be that proof of injury should be prima facie evidence 
of negligence on the part of the operator of the aircraft, which would place 
the burden upon such an operator of showing freedom from negligence but 
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would still leave open to him the common law defenses which were avail­
able in such accidents as happen on land. 

Five New Insurance Laws 

On the subject of insurance, II bills were introduced in seve.n states and 
five of these bills were successful. 

Idaho passed a law eliminating pilots and other persons having to do 
with the actual navigation of aircraft from the Workmen's Compensation 
Act unless the employer complies with certain provisions of the law. In 
Massaahusetts, one new law authorized insurance against loss caused by 
aircraft and another authorized insurance ·against loss caused by the termina­
tion of a conditional vendee's or mortgagee's interest in aircraft. 

Montana authorized insurance on property transported by air or dis­
ability or death resulting from air travel;, and in Pennsylvania, authority 
was given for insurance against loss by perils of owning aircraft. 

Examples of unsuccessful legislation: in Massachusetts, two bills con­
cerning workmen's compe.nsation awards; in New Hampshire; a bill pro­
viding for the writing of in.surance against loss o£ aircraft by wind storm; 
in New Jersey, a bill providing ~uthority for insurance agaiqst damage by · 
aircraft or, loss of damage to aircraft; in New York, a bill related to unem­
ployment insurance; and in Pennsylvania, a bill providing for the writing 
of insurance upon loss caused by aircraft. 

Miscellaneous Laws and Bills 

There were some laws and bills which did not readily fall into any of 
the foregoing classifications. There were so few such bills and laws during 
the r93r legislative year that most of these laws and unsuccessful bills 
may be summarized briefly. 

In Alabama, a la>V provided £0r the Air Service of the National Guard 
of the state, while in Michig;m, a law provided for the inclusion of aircraft 
in t,he .garage-keepers lien law. Pennsylvania passed a law expressly pro­
hibiting the counterfeiting of commercial air vehicle tickets. 

The unsuccessful legislation wa~ introduced in California~ Georgia and 
New Mexico. In California, three bills had to do with a tariff on oil and 
the export of motor vehicle fuel. In Georgia, the bill attempted to create 
an aviation branch in the State National Guard; and in New Mexico, the 
bill provided for a memorial to Congress on the subject of a tariff on 
petroleum. 

Legal and Legislative Resea:rch 

The Legal and Legislative Research Service undertaken by the Aero­
nautical Chamber of Commerce in 1929 was again incorporated into the 
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Chamber's program for 1932 due to the growing importance of a central 
clearing house for .the collection and dissemination of information on aero­
nautical legislation and regulation. The work of this agency was respon­
sible for the collection and compilation of the information presented as a 
special study in this chapter. 

The special bulletins of the Chamber kept its members abreast of the 
trends in both national and state legislation and posted on important court 
decisions and judicial rulings, proving of great value to executives in the 
industry as well as interesting studies for attorneys, educators and legis­
lators who were among the subscribers. Several special studies were made 
under direction of the Legal and Legislative Committee during the year, 
including a detailed analysis of the proposals contained in the Bratton Bill. 
Counsel for the Chamber prepared and £led an Amicus Curae brief with 
the United States Circuit Court of Appeals in the Curtiss-Swetland Air­
port case. The Executive Committee of the Chamber approved a code of 
principles to be followed in the carrying out of the industry's legal and 
legislative program. 

The Chamber aided materially, by providing the necessary machinery, 
in calling the First National Conference of State Aviation Officials at 
Cleveland early in September, which resulted in the formation of a per­
manent organization. The second meeting of the group in East St. Louis, 
Ill., had delegates from more than 25 states in attendance to cuusider the 
chief problems of the states concerned with the proper promotion and 
regulation of aeronautics. 
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ALABAMA POLY STUDENTS 

Students working at their dra£ting boards in a class in airplane dc.~ign at the Alabama 
Polytechnic Institute, typical of many colleges. 

STUDYING ENGfNE OVERHAUL 

Class srudying problems of aircraft engine overhaul and installation in aeronautical 
laboratories of Alabama Polytechnic Institute. 



CHAPTER XV 

AERONAUTI CS O N THE CAMPUS 

Eighty-seven Institutions of Higher Education Offer Aeronautics Courses­
Sixteen with Specialized Degrees-EnroUments Triple in Three 

Years-Aviation Law and Other New Courses 

FROM kindergarten to graduate school aeronautics found a place in the 
nation's educational institutions during the 1931-32 academic year, 
but the science of aviation found its most fertile field for serious 

study and research on the college and university campus. Eighty-seven 
universities and colleges throughout the United States included courses of 
some kind on aeronautics in their curricula for 1932, a nation-wide survey 
made by the Aeronautical Chamber of Commerce of America for The 
Aircraft Year Book disclosed. 

This survey, the third annual study of its kind to be made for The 
Aircraft Year Book, served as an indicator to the industry and to the 
academic institutions alike of the progress being made from year to year in 
the development of a satisfactory program of aeronautical education in the 
leading universities and colleges. It showed definitely that the present 
scarcity of attractive positions in the engineering departments, sales forces 
and executives' offices of the principal manufacturing and operating com­
panies had not deterred college and university students from turning toward 
aeronautics as a career in great numbers. 

Enrollments in the 87 universities' and colleges' aeronautical courses 
increased from 5,179 during the calendar year 1930 to 7,020 students in 
1931. This was more than three times the number of students enrolled in 
the courses offered during 1929, the year of the first survey, when 2,243 
students were registered. The number of universities and colleges report­
ing aeronautical courses also has risen steadily during the three year period. 
There were 6x in 1929; 74 in 1930; and 87 in 193r. The information was 
collected each year through questionnaires sent to every university and 
college in the United States, regardless of size; a detailed form in 1930 and 
1931 to institutions reporting courses in 1929 and a simplified form to 
those indicating that they offered no courses in any phase of aeronautics. 

The increased enrollments brought an increase in the number of part 
211 
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time and full time instructors required to teach them and, in some cases, 
presented a problem in obtaining well qualified personnel. In 1929, 40 
full time and 150 part time instructors and professors devoted their atten­
tion to teaching these courses. In 1930, 63 were teaching full time and 
215 part time; while in 1931, 86 were devoting· their full time to teaching 
aeronautical courses and 247 were engaged part time in this work, often 
spending the remainder of their time in teaching other engineering or 
economics subjects. 

New Courses in Aviation Law 

Law entered into the wide range of subjects being taught in universi­
ties and college$ as a part of their educational programs when the School 
of Law of New York University introduced two advanced courses in avia­
tion law as electives for law students in the academic year 193 r-32. 
"Related Problems: Admiralty and Aviation" and "Aviation Law" were 
the subjects of the two new courses. 

New York University already had instituted a unique program in its 
School of Education to train teachers for elementary and secondary public 
schools and ground schools, inaugurating a series of courses in 1928 at the 
instigation of the Daniel Guggenheim Fund Committee on Elementary 
and ~econdary Aeronautical Education. The first school within New York 
University to offer aeronautical training, the Daniel Guggenheim School of 
Aeronautics, made several significant changes during the year in courses 
leading to degrees in aeronautics with the introduction of an option in Air 
Transport as well as Aeronautical Engineering. New courses, including 
"Maintenance of i\.irplanes and Engines" and "Airplanes, Engines and 
Installations" were added for the Air Transport option, making a total of 
29 aeronautics courses offered leading to a Bachelor of Science in Mechani­
cal Engineering degree for undergraduate work and an aeronautical engi­
neer's degree for graduate study. The School was completely equipped 
and housed in a building constructed especially to meet its requirements. 

Sixteen universities and colleges in widely scattered sections of the 
country offered full four-year aeronautical courses in 1931-32 leading to 
degrees of Bachelor of Science in Aeronautical Engineering, Bachelor of 
Science in Air Transportation, Master of Science in Aeronautical Engi­
neering or Doctor of Philosophy. These institutions, almost invariably, 
outlined curricula for students from their freshman year until g raduation, 
providing thorough engineering training in the first two or three years and 
specialized work in aeronautics in the junior and senior years. 

Those offering advanced training for specialized aeronautic degrees 
were: University of Alabama, California Institute of Technology, Carnegie 
Institute of Technology, University of Cincinnati, University of Detroit, 
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NEW COURSE IN AIR MAPPING 

SwdcnlS in Syracuse University using spccial.zcd instruments dcvclof)(cl to aid the: 
scientific st11dy of ncri~t pho:o mapping problems. 

WIND TUNNEL DEMONSTRATION 

Students in the: Curtiss-Wright Aeronautical Uni,•crsity at Chicago watching a wind 
tunnel demonstration of the principles of Aight. 



214 AIRCRAFT YEAR BOOK 

Geo.rgia, School of Technology, Massachusetts I.nstitute of Technology, 
University of Michigan, University of Minnesota, New York University, 
University of Pittsburgh, Univer~ity of Southern California, Stanford Uni­
versity, University of Washington, Municipal University of Wichita, and 
Worcester Polytechnic Institute. The University of Texas, also reporting 
sud~ a curriculum in 1930, failed to report in 1931. 

Engineering Enrollments Increased 

The combined enrollments of these leading institutions alone, in courses 
leading to aeronautical degrees was 3,278, almost half that of the registra­
tion hi aeronautics courses of the 87 universities offering such work. It 
increased from 1,165 in 1929 to 2,,698 in 1936 and 3,278 in 1931-32. The 
University .of Detroit, offering c.olJrses leaping to a degr;ee of Bachelor of 
Aeronautical Engineering since 1921 under the in·sti~tion's cooperative 
education plan which alternate four-wee~ periods of class room study and 
practical application in Detrqit aviation plants, reported the year's highest 
registration figures, s8'8 students. The next five leaders in enrollment for 
1931-32 in the order of their size were: University of Michigan, University 
of Minnesota, Massachusetts Institute of Technology, University of Ala­
bama, and the University of Washington. 

Perhaps a dozen universities other than those listed in the first group 
of t6 offered courses leading .in aeronautical degrees offered thoroughgoing 
four year courses in engineering with aeronautical engineering opt.ions in 
t\ie junior or senior year, but did not award a specialized degree. Several 
of them followed the policy of Iowa State College which offered a course 
in aeronautics as extensive as those ef many universities awarding degrees 
in aeronautical engim:ering, but gave the graduate the degree of Bachelor 
of Science in Mechanic;al Engineering. 

Several colleges and universitie:s of high standing assumed the attitude 
best exemplified by the poli~y of Yale University which held that aeronauti­
cal engineering is a highly specialize9 branch which very few men are 
qualified to enter, and, if so qualified, should enter it only after a rigorous 
and ·thorough training in the fundamentals of physics, mechanics and 
mathematics. Yale, therefore, did not offer an undergraduate worse spe­
cializing in aeronautics, but encouraged such studems to take fundamental 
preparatory courses and then specialize in post-graduate years in institu­
tieru best fitted for such work. There. was an evident trend of thought in 
this dire::ction among educators and executives in the airerilft industry 
throughout the country, indicating th~t the 16· institutions already special­
izing in this field were adequate to care for the i_ndustry:s needs. 

The College of Willia,m and Mary at Williamsburg, Va., introduced an 
innovation into its curric~lu~_for ~he ~931-32 academic, year which may 
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NF.W GEORGIA AIR LABOR A TORY 

New aeronautical cnginccrin)! building completed 10 193 r for the D.rnicl Cuggl'nhcim 
Sdrc;ol of Aeronautics at Ccor)!ia T~ch. 

LOS ANGELES FL.Yl)IC STUDENTS 

Capt. Peyton school, 
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lead other universities to offer similar training. The college inaugurated 
flight and ground school courses as a part of its curriculum in September, 
purchasing planes and equipment for the new courses and obtaining a new 
airport constructed by the city of Williamsburg a short distance from the 
campus. Ground school instruction, including thorough courses in aero· 
dynamics, theory of flight, navigation, shop work on aircraft and engines, 
was offered with college credit granted by the physics department without 
additional cost to the student. Flight training was offered at a cost less 
than one-fourth that of a similar course in a recognized commercial flying 
school. By December, nine of the flight students had soloed, one of the 
first being a co-eel. 

Flight Training with Academic Credit 

Universities and colleges generally appeared to be looking more favor­
ably upon flight training for students on or near the campus. This wa.s 
indicated by the fact that 22 of the 87 universities offering courses in 
aeronautics answered that the faculty's attitude toward flight training for 
students during college courses was favorable, several indicating that stu­
dents were urged to learn to fly while in school or in vacation periods. 
Only two universities had taken a definitely unfavorable stand against 
flight training for students, Marquette University and the University of 
Utah. Several indicated that no faculty action had been taken on the 
matter. The others either had not been asked the question or did not 
reply. 

Purdue Gets Airport 

Purdue University was one of the leaders in developing a cooperative 
arrangement between the university and a private corporation to give flight 
instruction to a selected group of advanced students in aeronautical engi­
neering. Two summer flying instruction courses were carried out with 
results characterized by the university as "more profitable to the students 
because of the nature of the special work prepared for them than the 
regular curriculum." Purdue added courses in navigation and meteorology 
to its curriculum in 1931 and appropriated land on the campus for an 
airport, which was under construction late in the year. 

Georgia School of Technology moved its Daniel Guggenheim School 
of Aeronautics into a new building especially constructed on the Atlanta 
campus to accommodate it, with two wind tunnels and a completely 
equipped drafting room included. Flight training was offered by private 
corporations at Candler Field, and while Georgia Tech. encouraged stu­
dents to take such training, they did so at their own expense and on their 
own responsibility. Practically every institution reporting in the third 
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PURDUE UNIVERSITY HAS AlRPORT 

President Edward C. Elliot o£ Purdue (third from left) with Prof. G. A. Young 
rccci•ing information from Prof. G. W. Haskins about Travel Air plane. 

WICHITA UNIVERSITY TIJNNEL 

Exit of Lhe University of Wichita School of Aeronautics' wind tunnel, showing 
propeller and motor equipmc.nL 
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annual survey indicated that new equipment had been added to it$ ·aero­
nautics shops and laboratories, or that new courses had been added or 
expansion programs were. planned. It is possible to record only a few of 
the year's changes here. 

Alabama Polytechnic Institute added courses in aerodynamics, commer" 
cia! aviation, airplan.e engine design, aerial propellers, air transportation, 
airplane .structures, aircraft instruments, and placed its student flying clubs 
under faculty s.upervision using licens.ed planes and pilots for instruction. 
An aeronautj~al laboratory building with a modern wind tunnel and four 
engine dynamometer stands were planned. University 6f Alabama, offer­
ing a four-year .c::ourse )eadio.g to the degree of Bach.elor of Science in 
Aeronautical Engineering, added co,trse.s for, a new option in commercial 
a'(iation. 

More New Courses 

Boston University entered the field with a course called "Aviation in 
Industry," emphasizing the economic rather than the technical aspects of 
transport aviation. California Institute of Technology added a course on 
turbulence. Connecticut Agricultural College -sponsored a glider club in 
its engineering department having rs members. Cornell University added 
.a course in aerodynamic problems, requiring the student to make drawings 
:and calculations necessary for governmr.nt :~pproy:~l of :1. new ~irpl lln~ 
design and to study progress as shown at the National Aircraft Sbow. 

The University of Florida added a ,new course in aerodynamic.s and a 
two-hour credit course in aeronautics. Lake Forest College, offering rec­
ognized N4val and Marine reserve training, added courses in hydrody­
namics, airplane parts and airplane m'aintenan,te. Lehigh University incor­
porated a three-hour aerodynamics course for graduate students; Marquette 
University was planning new advanced courses. Massachusetts Institute of 
Technology, one of the outstanding schools in the field, offered new 
summer courses in aircraft production methods. and airplane shop work: 

The University ci£ Miami was preparing to set up its own steel hangar 
on a i1ew .field near the tmiv.ersity to be prepared by the students. The 
University of Michigan ad~ed c.otirses in the spinning of airplanes and 
helicopters and autogiros. The University of Minnesota added courses 
primarily for graquate students in advanced stresses, radio in aircraft use, 
and research in aeronautical engineering. Special concessions ·were offl:!red 
tQ Minnespta seniors of aeronatJtiG.'tl engineering who desired flight train­
ing by a commercial school. Flight training was encouraged at North 
Carolina State College where afl approved Curtiss-Wright Flying School 
was near by. Oregon University established a practice of bfinging in the 
outside lecturers on traffic, weather, construction, airport management and 
other allied problems. 
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Oregon State College introduced an advanced course in airplane design. 
Rutgers University offered courses in aerodynamics and airplane stress 
analysis and design for the first time. University of Southern California 
continued to develop its unique curriculum in couunercial aviation, includ­
ing courses in aviation insurance, elements of aeronautical engineering, air 
transport management, and airport management. Syracuse University 
found stude11ts attracted by its new spec:alized courses in aerial photo sur­
veying and mapping. 

The United States Naval Academy at Annapolis required all midship­
men to study aeronautical courses as a part of their senior year work, 
introducing a new course in aerology during the year. The State College 
of Washington, whose president is chairman of the Committee on Aero­
nautics of the Association of Land Grant Colleges, added a new course in 
aerodynamics. 

Aeronautics in Public Schools 

In the elementary and secondary school field, superintendents of public 
school systems in all parts of the country were showing increased interest 
in the problem of incorporating helpful aviation courses in the elementary 
and high school grades. The Daniel Guggenheim Fund Committee on 
Elementary and Secondary Aeronautical Education, whose aeronautical spe­
cialist was also chairman of the Education Committee of the Aeronautical 
Chamber of Commerce, was an important force in directing the efforts of 
interested supe.dntendents by making available the results of research in 
this field during the last four years. 

New York's public school system undertook an intensive study of aero­
nautical subjects for its curricula to prepare intelligently for the teaching 
of aeronautics in the schools. More than soo school systems had extra 
curricular courses through school clubs, while 50 school systems incor­
porated courses into their curricula designed to fit the student for a job. 
Boston, ever a leader in educational movements, had in the Boston Trade 
School an elaborate training school for expert mechanics. Aeronautics also 
had an in1portant place in the Burgard Vocational High School curriculum 
in Buffalo, being taught in both .day and evening schools. Erie, Pa., had 
its school of aeronautics, established through the cooperation of the Board 
of School Directors. California was continuing with the development of 
its public school aviation courses, introduced in 1925. 

The Aeronautical Chamber of Commerce and the Daniel Guggenheim 
Fund Committee joined hands in sponsoring the Second National Confer­
ence on Aeronautical Education coincident with the National Aircraft 
Show in Detroit in April. Papers presented by leaders in the several fields, 
together with the discussion of them by delegates from universities, colleges 
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and public school systems, were printed in a bound booklet of the pro­
ceedings. 

Many other interesting facts on aeronautical education in universities 
and colleges, obtained from the Chamber's third annual study of this fidd, 
can be obtained from the tabulated results of the survey printed in Part IV 
of this volume, Flying Facts and Figures for 1931. The table lists all 
institutions offering aeronautical courses, the number of full and part time 
instructors, and the comparative enrollments for 1929-30, 193o-3x, and 
1931-32-



CHAPTER XVI 

WORLD AVIATION IN 1931 

World Air Routes Exceed 190,ooo Miles--United States Holds Lead In 
Every Field of Aeronautic Activity-Netherlands, U.S.S.R., China 

Extend Air Lines-Progress in Europe, Asia, Africa Reviewed 

!\ VIATION was playing an important role in the international economic n and political affairs of the nations of the world as history ushered in 
the year 1932. World air routes were hurdling international bar­

riers to link nations and continents during a period when relations between 
nations had become a primary consideration in the economic and social 
welfare of all peoples. 

Statesmen had learned that they could remove the barriers of time and 
distance in carrying on important negotiations between nations by utilizing 
air transport to bring them face to face with each other for a more personal 
understanding of each other's problems during the world crisis. It re­
moved the opportunities for misunderstanding and protracted delay on 
major economic and political decisions which would have been impossible 
had not air transport made it possible for these world leaders to turn days 
of travel time into hours. Prime Miriister MacDonald, Secretary of State 
Stimson, Reichsbank President Luther, and other diplomatic and financial 
leaders of France, Germany and Italy used planes many times during 1931 
to speed to important conferences which had a direct bearing on world 
affairs. President Hoover placed a fleet of planes at the disposal of Con­
gressional leaders when he called a conference at the White House to 
obtain support for a proposal of international import. Only those close to 
the negotiations knew the part that air mail was silently playing in speed­
ing international messages bet\veen world capitals. 

This use of air transport by world statesmen during the international 
crisis typified, in a spectacular way, the important role aviation was play­
ing in the business affairs of all nations. Nearly two score countries in the 
Western Hemisphere from Alaska to Argentina were as close to New York 
in 1932 as California and the Pacific Northwest had been a few decades 
earlier. India, Australia and South Africa were days and weeks nearer 
the capitals of Europe. To the exporter and importer, this meant a gen­
eral quicke?ing of the tempo of world business, the opening of new mar-

:z.:u 
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kets, and a much needed stimulus to a naturally laggard period m world 
trade. 

Maps of Europe and Asia accompanying tlus chapter indicate the extent 
of the regularly Sown air transport lines in that hemisphere, just as the 
maps of Central and South America in an earlier chapter provide a picture 
of the fast growing international routes in the Western Hemisphere. The 
total length of air transport routes regularly flown throughout the world 
at the opening of 1932 reached r9o,ooo miles, an increase of 37,ooo· miles 
over the previous year. Routes flown under the flags of all European 
nations totaled 8s,ooo miles, exclusive of Soviet Russia. The U.S.S.R., 
Japan, Siam and South Africa bad routes regularly flown totaling 40,000 

miles. Routes flown under the American Rag alone exceeded sr,ooo miles, 
while Latin American routes, including those under American or European 
flags, totaled 37,000 miles. Australia had an additional 7,ooo miles of air 
routes, and Canada bad 6,300 miles including more thart r,ooo miles flown 
by ships carrying the American Aag. Air routes in Australia, Canada and 
Latin America showed a decrease in length during 1931, while those in all 
other sections of the world showed increases. More frequent service, how­
ever, provided more intensive operation of the routes retained. Aero­
postale's difficulties iJ1 Sotlth America, described in an earlier chapter, ac­
counted wholly for the decrease in the length of Latin American routes. 

The leadership of the United States in every field of aeronautical activity 
-air transport, aerial service, private flying, and manufacturing-was main­
tained throughout 1931 by wide margins over the next nearest nations. 
There was no question, however, of the superiority in strength and numbers 
of the military air establishments maintained by France, Great Britain and 
Italy over the Army and Navy air forces of the United States. 

Despite the world depression, Great Britain, Germany, France and 
Italy made substantial increases in their appropriations and subsidies to aid 
the development of civil and military aviation. Great Britain, France, Italy, 
Czechoslovakia and Poland concentrated particularly on nUlitary production 
during 1931, while all nations showed a sharp decrease in the commercial 
production of aircraft and engines. Aircraft and engine exports of all 
nations showed a decrease of between 25 and 30 per cent. from 1930 levels. 

The development and extension of air transport lines, particularly in 
the United States, the U.S.S.R., Netherlands, China, Siam and France, ac­
counted for the greatest measure of world progress in aviation during 193r. 
Other nations, notably Germany, Great Britain and Italy, as well as dozens 
of smaller countries, proceeded with a normal development of their trans­
port services, practically all showing increases in traffic volume during 1931. 
There was a universal increase in total mileage flown during the year and 
in the volume of freight and mail carried, while some nations reported a 
decrease in passenger business. 
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As has been seen in an earlier chapter, lighter-than-air development came 
into a more prominent position dUiing the year with America taking a 
definite leadership in the development of super-airships. The U.S.S. 
"Akron," world's · largest airship, was in service, with a sistership, the 
"ZRS-5,'' rapidly taking form in Ohio, while Germany was developing a 
new air giant as a running mate to the veteran world traveller, "Graf 
Zeppelin." Vlorld airship routes between continents a-nd across seas were 
certain to take a definite place in international air transport. 

The strides made in the development of aviation in the Western Hemi­
sphere during the year by American and foreign capital in nearly two s~;ore 
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nations from Alaska to Argentina has been reviewed in an earlier chapter. 
It should be interesting now to take an armchair journey through Europe, 
Asia and Africa to examine the extent of aviation progress in that section 
of the world. The activities of two score countries, listed in alphabetical 
order for convenience in futUJ;e reference, pass before you in review. 

Australia 

Subsidiz~d air lines in Australia continued extensive services through­
out the Commonwealth dUiing 1931, while the principal unsubsidized line 
-Australian National Airways, Ltd.,--discontinued its services when the 
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government refused to grant an application for subsidy in June. Approxi­
mately 1,700 miles of new regular subsidized air lines were added in 
Australia, while some Sso miles were discontinued, making a net gain of 
Sso miles for the national network. More than 2so planes were used in 
the subsidized and unsubsidized services combined. 

Western Australian Airways, Ltd., continued its weekly services between 
Perth and Derby, 1,476 miles; Derby and Wyndham, 6oo miles; and Perth 
and Adelaide, 1,4s3 mile.5. Queensland and Northern T erritories Aerial 
Services, Ltd., provided weekly services between Brisbane and Camooweal, 
and Brisbane and Normanton, totaling 1,484 miles of airways. Both of 
these lines received heavy operating subsidies from the government. 

Australian National Airways, Ltd., discontinued service in June between 
Brisbane and Sydney, and Brisbane and Melbourne, totaling 980 miles of 
airways, when the government refused to grant a subsidy to the company 
to continue its daily service. Guinea Airways, Ltd., reported a profit on 
its So mile operation on daily schedule from Port of Salamaua to the Ede 
Creek gold fields, although it received no subsidy. Aircrafts Proprietary, 
Ltd., continued its unsubsidized service from Brisbane to Toowoomba, 75 
miles, on a five times a week schedule. 

Operation of six major light airplane clubs continued throughout 1931, 
each dub being given £20 for each student trained on government-owned 
planes and £so for students soloed on club-owned planes. The clubs 
were looked upon as an excellent method of building up a reserve of mili­
tary pilots, but the aircraft manufacturers attested to the fact that few who 
were trained bought planes and became private fliers. Manufacture of 
arciraft was confined principally to the activities of the De Havilland 
Company, which operated an assembly plant at Sydney using English parts 
and engines. 

Australia had more than 109 airports and ISO emergency landing fields 
throughout the country in 1931. Of the larger airports, 21 were in Western 
Australia, 22 in New South Wales, 24 in Queensland, s in Northern Aus­
tralia, II in Victoria, and IS in South Australia. Considerable work 
remained to be done to place these fields in shape to qualify as first-class 
airports under the American conception of such ports. 

Austria 

Aviation in Austria centered in the operation of national and interna­
tional air lines radiating from the capital, Vienna, to neighboring countries 
and providing through service to all parts of Europe. Less than five air­
planes were produced during 1931 by the only two aircraft companies in 
Austria, the Oesterreichische Phoenix Flugzeugwerk at W oellersdorf, Lower 
Austria, and Theodor Hopfner at Vienna. Due to the small purchasing 
capacity of the Austrian population in general, the mountainous character 
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of the country and the small number of airports, there was virtually no 
private flying in Austria, not more than five planes being owned by indi­
viduals. Associations, groups of students and individuals owned gliders 
or "segelflugzeuge," as they are called by the Austrians, operating them 
on the excellent mountain terrain. In compliance with the peace treaty of 
Saint Germain there was no military aviation in Austria. 

The Oesterreichische Luftverkehrs, A.G., (Austrian Air Traffic Com­
pany) was aided by a cash government subsidy based on the number of 
kilometers flown and its airports at Vienna, Graz and Klagenfurt were 
government operated. The subsidy amounted to 1,750,ooo Austrian schil­
lings ($25o,ooo) in 1929; 2,25o,ooo schillings ($3-21,430) in 1930; and 
about 2,ooo,ooo schillings ($285,700) in 193 x, indicating a decrease in the 
number of miles flown in 1931 as compared with 1930. In 1930, the 
Austrian company-exclusive of operations of foreign air lines cooperating 
with it-Bew 452,217 miles, as compared with 421,6n miles in 1929, 399·· 
553 miles in 1928, and 242,319 miles in 1927. It carried 7,869 passengers 
in 1930 in addition to 39,090 pounds of mail, 225,010 pounds of freight and 
198,164 pounds of luggage. Fares during the latter part of 1930 and 1931 
were the lowest in the company's history, amounting to reductions of from 
7 to 20 per cent. from former passenger tariffs. 

The Austrian Air Traffic Company operated three routes of its own 
during the summer months, Vienna-Salzburg-Innesbruck, Vienna-Graz­
Klagenfurt, and Innesbruck-Salzburg-Klagenfurt, and cooperated with 
foreign air lines to operate seven other routes. It joined hands with the 
Deutsche Luft Hansa and Czechoslovak Luftverkehrsgesellschaft in the 
operation of year 'round service on the Vienna-Prague-Dresden-Berlin 
route and summer service on the Budapest-Vienna-Berlin Express. In co­
operation with Italian interests, the Transadriatica Societa Anonima ,!tali­
ana di Navigazione Aerea, the Austrian Air Traffic Company, linked 
Vienna-Graz-Klagenfurt-Venice dur ing the winter months and Vienna and 
Venice during the summer months. With another Italian line, the Avio­
linee ltaliana, service was maintained thrice weekly throughout the year on 
the Munich-Innesbruck-Bolzano-Trento-Milano route; while daily summer 
service was operated jointly by the Austrian company and the Societe de 
Navigation Aerienne Jugoslave on the Vienna-Graz-Zagreb-Belgrade line. 
In cooperation with the Hungarian interests, Ungarische Luftverkehrs, and 
the Deutsche Luft Hansa, the Austrians maintained daily summer service 
between Vienna and Budapest. 

Seven other lines serving Austria were operated exclusively by foreign 
companies. Deutsche Luft Hansa maintained summer service on the 
Munich-Salzburg-Bad Reichenhall and Vienna-Munich-Cologne routes, and 
with "Swissair" operated the Vienna-Munich-Zurich-Geneva line. The 
Deutsche Luft Hansa in cooperation with the French interests, Lignes 
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Farman, served Vienna, Munich, Stuttgart, Saarbruecken, and Paris; while 
another French company, Compagnie Internationale de Navigation 
Aerienne, served Vienna on its Paris-Bucharest-Istanbul route. Polish in­
terests, the Polski Linje Lotnicze "Lot," operated two services through 
Austria: Vienna-Brno-Katovice-Krakow-Warsaw and Vienna-Krakow­
Warsaw. All of these services carried passengers and were operated only 
during <he summer months. In addition, Deutsche Lurt Hansa main­
tanied a special freight and mail service between Breslau, Vienna, Budapest 
and Istanbul daily during the summer. 

T he Federal Ministry for Commerce, Trade and Traffic reported 1930 
air traffic of the Austrian and foreign companies between Austrian points 
and the nearest foreign airport plus the Austrian company's traffic in 
foreign companies to be 2,064,858 kilometers, 21,869 passengers and 2,098,-
951 pounds of mail, freight and luggage. Two pilots and three passengers 
were killed during that period. 

Belgium 

Completing its second year under the supervlSlon of an aeronautical 
division of rhe Ministry of T ransportation, aviation in Belgium centered in 
the extensive air line operations of the Societe Anonyme Beige d'Exploita­
tion de Ia Navigation Aerienne ("Sabena") and several aircraft manufac­
turing plants, all of which were heavily subsidized by the government. A 
credit of 29,488,ooo Belgian francs was provided in the r93 r aviation 
budget as a subsidy for the "Sabena'' company alone. 

During the first nine months of r931, 57 planes valued at II,032,ooo 
Bd gian francs were produced in the country's ten active ai rcraft manufac­
turing plants as compared with 102 planes valued at 34,1791000 Belgian 
fra ncs during the 12 months of 1930. T he active manufacturers in 1931 
were: the Belgian Aeronautic Construction Company ("Sabca") at Brussels; 
the Societe d'Enterprises Generales d'Acronautique ("Sega") at Gosselies; 
Stampe and Vertongen at Antwerp; Orta at Sr. Hubert; Dassy at Brussels; 
Guldentops at Evere; Wielemans at Brussels; H errmann at Brussels; G. 
Renard at Brussels; and Renard Aircraft and Engines at Brussels. The 
Latter together with "Sabca" were the only engine manufacturers, produc­
ing 32 engines valued at I ,9oo,ooo Belgian francs during the first nine 
1'\'lOnths of 1931, as compared with 123 engines valued at I4,40o,ooo Belgian 
francs during all of 1930. 

The "Sabena" company maintained the same services in r931 which it 
established in 1930, except that the interior line connecting Brussels and 
Liege, Liege and Antwerp, and Brussels and Ostend were discontinued 
and the London-Antwerp-Dusseldorf-Essen-Hamburg line was extended to 
Copenhagen, Denmark, and Malmo, Sweden. In the Belgian Congo, 
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where "Sabena" was carrying out an enterprising colonial program, lines 
were established linking Leopoldville, Coquilhatville an.d Stanleyville, and 
LeopoldviUe, Port Franqui and Luluabourg. Two new services also were 
established connecting Brussels and Antwerp with London and with Rot­
terdam and Amsterdam. Night mail service between Brussels and London, 
established in 1930, proved popular during 193r. 

Traffic statistics furnished by the Ministry of Transportation for 
"Sabena" showed European operations of 95 I,JOO kilometers with 6,634 
-passengers, 42,619 kilograms of mail, and 255,950 kilograms of express 
with one accident in the first nine months of 1931, as compared with I,I50,· 
ooo kilometers flown with 9,445 passengers, 38,750 kilograms of mail, and 
236,368 kilograms of express with a single aceideot in the 12 months of 
1930. African operations of the company in the Belgian Congo totaled 
I8J,JOO kilometers flown with 978 passengers and 33,992 kilograms of 
mail without an accident during the first eight months of 1931, as com­
pared with 239,000 kilometers, 1,577 passengers and 44.535 kilograms of 
mail without an accident in 1930. Twenty-nine planes, principally Fok­
kers with some Handley Pages and Westlands, were employed in Europe 
by "Sabena," while r6 ships were used in Africa. Sixteen pilots and rz 
mechanics manned the European lines, while 6 pilots and 8 mechanics 
were employed in Africa. 

Foreign air lines operating through Belgium during 193 r included: 
Farman on two routes, Paris-Brussels-Rotterdam-Amsterdam and Paris­
Cologne-Berlin; Imperial Airways from London to Brussels and Cologne; 
K.L.M. on three routes, Paris-Rotterdam, London-Rotterdam, and Rotter­
dam-Brussels-Paris; and Deutsche Luft Hansa on three routes, Amsterdam­
London, London-Cologne night line, and Paris-Cologne-Berlin. 

There were 47 privately owned planes in Belgium in I9JI, which Rew 
an estimated distance of 14o,ooo kilometers during the year. Two hundred 
and twenty private pilots were licensed. The Ministry of National Defense, 
controlling the Belgian ~ir Force, subsidized three schools for training 
pilots and added a squadron of new Fairey Firefly fighting planes to its 
equipment during the year. 

Bulgaria 

An official organization for the promotion of aeronautics and the pur­
chase of aircraft, the Direction of Aeronautics at Sofia, controUed the 
country's sole aviation school at Kazanlik, the airport at Bojurishte, near 
Sofia, and the seaplane base at Varna. Hampered by lack of funds, its 
activities were limited to the training of pilots in 24 Bulgarian airplanes, 
fabricated in the only factory at .Bojurishe and powered with imported 
engines. No planes were owned or operated for military purposes, in ac­
cor9ance with the Treaty of Neuilly. 
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Five planes were maintained permanently in Bulgaria by the Deutsche 
Luft Hansa in connection with its operation of the Berlin-Prague-Belgrade­
Sofia-Istanbul service, which traversed Bulgaria. The French line, Cem­
pagnie lnternationale de Navigation Aerienne kept 17 planes in Bulgaria 
for its service from Belgrade to Istanbul by way of Sofia. However, none 
of the planes was registered in Bulgaria, the former being of German regis­
tery and the latter French. There was no private flying in the country, 
except for itine?.~nt tourists who made occasional landings at Bojurishte. 

China 

American aircraft saw service in China during 1931 in military and 
civil p.ursuits, commercial air lines in the northern provinces being expanded 
during the year while military acti.vities halted con)mercial services in 
South China. With all aviation under control of the military authorities, 
China's officials were convinced of the value of aircraft for commercial and 
military purposes and laid out an extensive program for the promotion of 
aviation over a five-year period, designed to provide new air lines and build 
up the air force. 

Air mail and passenger service with Keystone-Loening (Wright Whirl­
wind) amphibians were continued on daily schedule during 1931 between 
Shanghai and Hankow, 500 miles, by the Chinese National Aviation Com­
pany, a joint Sino Curtiss-Wright enterprise with American pilots and 
Chinese co-pilots. The company's service was extended in 1931 on a new 
mail route between Nanking and Peiping, with stops at Hsuchowfu, Tsinan 
and Tientsin, using Stinson cabin monoplanes. 

One of the most ambitious projects of the year was undertaken with 
the departure, May 31, of the first plane from Shanghai to Manchuli with 
mail destined for Moscow and Berlin. The first ship met with difficultie~, 
however, when it was seized by natives in Manchuria and the crew held 
captive·for several days. German pilots and planes were used on the service 
inaugurated by the Eurasian Aviation Corp., which was organized by the 
Chinese Ministry of Communications and the Deutsche Luft Hansa. Mail 
was flown to Manchuli, trained from there to Irkutsk, where Soviet planes 
carried it to Moscow for transfer to Berlin-bound ships of the Deutsche 
Luft Hans.a. It was planned to extend the air line to bridge the gap be­
tween Manchuli and Irkutsk. 

The Japanese Air Transport Company continued daily service from 
Tokyo to Darien in Manchuria, with stops .at Heiju, Keijo, Urusan, 
Fukuoka and Osaka on the 1,310 mile airway. 

The Canton Aviation Bureau in South China inaugurated air mail and 
passenger services with government-owned American planes, manned by 
members of the Canton Air Force, between Canton and Wuchow in 
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HAWKS CAPTURES EUROPE 

With a broad grin and his speedy Travel Air (Wright Whirlwind) Mystery Ship, Capt. 
Frank M. Hawks won acclaim in the capitals of Europe. 

LONDON TO ROME RECORD 

Capt. Frank M. Hawks landing his ''Texaco r3" monoplane at the Littorio, Rome, after 
a flight of four hours and 38 minutes from London. 
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Kwangsi Province. The service was continued until May, 1931, when the 
schism between the Canton and Nanking regimes brought a halt in the 
commercial air line operations and the planes were pressed into military 
service. During the six months of operation, the new line Hew 22,8oo 
miles, car·rying 875 passengers, 100 pounds of mail and 30 pounds of ·ex· 
press. The daily round trip schedule over the 224 mile route was to be 
reestablished as soon as political disturbances ceas.ed. Other routes in 
Kwangtung Province were under consideration early in r93r, including 
Canton-Chu~gshan Port, 20 miles; Cantoll~Swatow, 223 miles; and Canton· 
Hoihow, 300 miles, but political dis.turbances postponed fulfilment of the 
plans, as they did those calling for an air mail and passenger service be­
tween Canton and Nanking t!nder the auspices of tbe C)li.rrese National 
Bureau of Aviation. 

The Nanking Government had between oo and 70 serviceable airplanes 
of modern type for military use, more than 20 of which were American 
planes imported and used during the 1930 civil war. Eighty-three flying 
students were graduated in March, 1931, from the Nanking Government 
flying school. 

The Manchurian Air Force had about 40 serviceable airplanes, prin· 
cipaUy of French manufacture. The Canton Aviation Bureau had between 
45 and 50 planes in its service, 22 of which were of American manufacture. 
Additional planes were on order at the close of .1.931, but the schism 
between Cant.on and Nanking made it impossible to effect delivery of 
them. 

The status of the Canton Aviation Bureau at the close of 1931 was 
somewhat uncertain beca.use General Chang Wei-chang, called the "Lind­
bergh of Cbina" and formerly in charge of the National Aviation Bureau 
at Nanking, set up headquarters at Canton following the Nanking-Cant0n 
schism under the title of "National Aviation Bureau." Nanking authorities 
insisted that the Chinese Air Force headquarters remained at Nanking. 
General Chang, himself a Cantonese, was reported by Hongkong and Can­
ton newspapers to have taken the best planes and pilots with him to Canton 
and hoped .to reestablish the National Aviation Bureau ·at Nanking, with 
himself as commander-in-chief, as soon as differences between Canton and 
Nanking had been composed. 

Fifty students were under instruction in the aviation school of the 
Canton Aviation Bureau at the close of 1931, roo having b~en graduated in 
1939 and 50 during tlie first si~ months of 19JI. While most planes use!=! 
in China were imported from the United States, Germany or Great Britain, 
three factories were in opefation in China during 19JI, one in Shanghai, 
one in Canton and one· at Pagoda Anchorage, Amoy, Fukien province. 
The Canton factory turned out six planes in 1930 and three during the 
first six months of 193r. All were for observation and bombing purposes. 
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Engines were imported for them, chiefly from the United States. China 
imported 51 planes valued at $I,~Jo,ooo from the United States during 
1930, and placed substantial orders during 1931, as will be seen from the 
table of American aeronautic exports in Part IV, Flying Facts and Figures 
for 1931, of this volume. 

Czechoslovakia 

Two Czechoslovak air lines, .one government-owned and the other pri­
vately-owned, continued to operate the principal air routes in that country 
during 1931, and through agreements with French, Austrian and German 
lines extended air service from Czechoslovakia to all parts of Europe. 
Subsidies were paid by the government to the two national lines and the 
French company. 

The Czechoslovak Air Traffic Company, a private enterprise controlled 
by Skoda Works and aided by government subsidy, provided international 
service to Germany, Holland, Austria and Switzerland. Under a new 
agreement with Germany, it operated an independent service on its Prague­
Halle-Maulhausen-Rotterdam-Amsterdam and Marienbad-Leipzig routes 
during 1931. It cooperated with the Deutsche Luft Hansa and Austrian 
Air Traffic Company in the operation of the Prague-Dresden-Berlin section 
of the Vienna-Berlin route, and joined the Swiss "Ad Astra" in flying the 
Prague-Munich-Zurich-Basle service. In 193u, the Czechoslovak Air Traf­
fic Company flew 220,393 miles with 2,658 passengers and 36,345 pounds 
of mail, a considerable decrease from 1929 figures, but above the level of 
1928 operations. Nevertheless, the company's subsidy was increased from 
7,ooo,ooo crowns ($207,200) in 1930 to 9,ooo,ooo crowns ($z66,4oo) in 
1931. Eight planes were used in the services. 

The Czechoslovak State Air Lines was a government undertaking under 
the jurisdiction of the Ministry of Public Works. Of the so,ooo,ooo crowns 
($r,48o,ooo) appropriated for civil aeronautics in 1931, 5,5oo,ooo crowns 
($162,8oo) were set aside for the State Air Lines or "Statni" as they 
were commonly called. It maintained service on six routes during 1931; 
Prague-Marienbad-Karlsbad, n2 miles; Marienbad-Karlsbad, 25 miles; 
Prague-Brno~Bratislava, 198 miles; Bratislava-Zagreb, 199 miles; Bratislava­
Kosice-Uzhorod, 249 miles; and Brno-Moravska-Opava. The line became an 
international carrier in 1931 with the inauguration of its Bratislava-Zagreb 
service, which was to be extended in 1932 through the establishment of a 
line from Uzhorod to the Rumanian cities of Cluj and Bucharest. Its 
operation figures topped those of the Czechoslovak Air Traffic Company 
for the first time when 345,857 miles were flown with 8,763 passengers, 
5,794 pounds of mail and II7 pounds of express in 1930. Twenty-eight 
planes were used in the services. 

The Compagnie lnternationale de Navigation Aerienne, receiving sub-
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sidies &om both the French and Czechoslovakian governments, used Fok­
ker planes on its Paris-Prague-Warsaw and Paris-Prague-Istanbul routes. 
The French company received an annual subsidy of 3,5oo,ooo crowns 
($133,200) from the Czechoslovak government. 

The Erst sport airplane of Czechoslovak manufacture was produced 
during 1931. Tt was a single-place sport monoplane with an "Orion" two­
cylinder air-cooled engine, valued complete at $r,776. Four aircraft manu­
facturing plants and five engine plants were maintained in the country, 
producing principally transport equ ipment for the air Jines under foreign 
patents. An official aviation school for pilots was operated in connection 

DENMARK'S AlR CENTER 

Singlc·cngincd Fokkcr transport of the Danish Air Transport line lands at the Kastrup 
Lufthavn at Copenhagen, Denmark. 

with the Prague Aeroklub. Six well-equipped airports were maintained by 
the government. The Ministry of Public Works licensed aircraft and pilots, 
but there were no regulations for mechanics. 

Denmark 

Denmark made no extension of ir.s commercial air lines, but increased 
the volume of its operations and traffic during 1931 and inaugurated night 
flying for the Erst time. 

Det Danske Luftfartselskab, A.S., (The Danish Air Traffic Company, 
Ltd.) Sew 190,170 kilometers in its day services and r8,98o kilometers at 
night during 1931 as compared with r8r,r83 kilometers in 1930. Traffic 
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"Phqlrl" 

ACROSS THE MEDITERRANEAN 

Short Kent (4 Bristol Jupiters) flying boat "Scipio" of Imperial Airways, Ltd., in a 
typical tropical setting of the Mediterranean. 
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in 1931 totaled 2,885 passengers, 12,159 kilograms of mail, 19,738 kilograms 
of freight and :26,241 kilograms of luggage as compared with 2,071 pas· 
sengers, 6,722 kilograms of mail, and 40,675 kilograms of freight and 
luggage in 1930. There were no accidents on the lines in either year. 

The Danish Air Traffic Company used four Fokker (Bristol Jupiter) 
monoplanes to maintain its daily round trip service between Malmo, 
Copenhagen and Hamburg, and, with the cooperation of the Deutsche Luft 
Hansa, between Copenhagen and Berlin. The services were operated only 
during the spring and summer months, the kilometers flown daily varying 
from 750 in March and April to 2,JOO during the peak of the season. The 
company received 250,000 kroner ($66,666) in subsidies &om the Danish 
government and roo,ooo kroner (h6,6oo) &om the City of Copenhagen. 
The government financed lighting of the route from Copenhagen to Rodby, 
105 kilometers, and maintained the country's finest airport, the Kastrup 
Lufthavn, at Copenhagen. Plans were completed during 1931 for enlarg­
ing this port from 218 to 382 acres during a three-year development 
program. 

The Danish Air Traffic Company carried 105 passengers on charter 
flights and r,894 passengers on short pleasure hops, using a new plane, a 
Desoutter (Gipsy), to inaugurate the air taxi service in 1931. Five planes 
were privately owned in Denmark, flying approximately 2o,ooo kilometers 
during the year. Fifty-five licenses had been issued to private fliers. The 
only aircraft factories in Denmark were the Naval Aircraft Factory at the 
Royal Dock Yard and that of the Army Flying Corps, both of which pro· 
duced military planes exclusively, with imported engines. There were 
more than 6o planes in the military services. 

Egypt 

Imperial Airways, Ltd., linked Egypt with other countries of Asia, 
Africa and Europe through its weekly services: Alexandria-Genoa, a part 
of the London-Cairo-India air line; Cairo-Delhi; and Cairo-Mwanza. Three 
planes, six pilots and 22 mechanics were employed in Egypt to maintain 
this service during 1931. Traffic on the Alexandria-Genoa route alone, in 
1930, totaled 75.451 kilometers with 491 passengers, 10o,o:2o pounds of 
mail and 1 3>464 pounds of express. There were no fatalities during the 
period. 

The Egyptian Government purchased five airplanes from Great Britain 
in 1931, which were to be flown to Egypt by Egyptian officers to form a 
nucleus for an Egyptian Air Force. The planes were bought by Ferik 
Spinks Pasha, Inspector General of Egyptian troops. Except for occasional 
visits of itinerant Biers and the Bight of the "Graf Zeppelin" over the 
country in 1931, Egyptians saw no other aircraft. 
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Estonia 

With the foundation for Estonia's private flying laid in 1930 through 
formation of the Air Defense Association in Tallinn, similar associations 
were formed in 1931 in four provincial cities. The associations were to 
develop propaganda for private flying and to train private pilots, main­
taining a close contact with the Estonian Civic Guard (National Militia) 
and thereby providing means from private sources for defense of the state. 
The management of the association included outstanding Estonian officials 
from the Ministry of Communications, Ministry of War, and Estonian 
Civic Guard. The association owned four airplanes, one o£ which was 
flown on a 5,900 kilometer tour of Europe in 1931 by a military pilot. 

Estonian military aviation was concentrated in one unit, called the Air 
Defense ( Ohukaitse ) . All of its planes were light single-engined ships, 
mostly of British origin, to be used for scouting and light bombing. The 
Ministry of Communications laid plans late in 1931 for construction of a 
modern airport on the lake at Tallinn, the present terminal of the Tallinn­
Helsingfors commercial line. A combined land and seaplane base was to 
be constructed at a total cost of about $6r,ooo. 

Estonia had not been served by a national air line since the Estonian 
air tran~port company, A.S. Aeronaut, suspended operations in 1927, but 
was linked with the European air net work in 1931 through the services of 
the Finnish Air Service Company (Tallinn-Helsingfors) and those of the 
German-Russian company, "Deruluft," (Tallinn-Leningrad-Riga ). Both 
companies received money from Estonian air mail contracts. During the 
first nine months of 1931 (representing 95 per cent. of the year's opera­
tions), they flew 245,550 kilometers with 2,904 passengers, 9,419 kilograms 
of mail and 40,584 kilograms of freight and luggage as compared with 
292,516 kilometers, 2,416 passengers, 9,545 kilograms of mail and 30,950 
kilograms of freight and baggage in 1930. There were no fatalit ies during 
either year. 

Finland 

The Aero Osakeyhtio (Finnish Air Service Company) of Helsingfors 
maintained service in 1931 if! cooperation with the Swedish Air Transport 
Company on the Stockholm-Abo-Helsingfors line and independently on the 
Helsingfors-Tallinn line. During 1931, the Finnish company flew 26o,ooo 
kilometers of which 8o,ooo kilometers were flown at "night"-although 
there was light during the 24 hour day to make landings on the water 
easy. Traffic on the Stockholm-Helsingfors line during 1931 totaled 1,858 
passengers, 191000 kilograms of mail, 10,354 kilograms of freight and 26,-
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153 kilograms of baggage. The Helsingfors-Tallinn traffic totaled 2,6o5 
passengers, 29,129 kilograms of baggage, 3,042 kilograms of freight, and 
5,500 kilograms of mail, a marked increase over 1930 figures. There were 
no accidents in either year. 

The Osakeyhtio Saaski manufactured eight planes of the Moth type 
during the 18 months ending June 30, 1931, importing engines to complete 
them. The Defense Department maintained an aircraft factory at Sveaborg, 
but no information on production of the government's military planes was 
available. The Saaski company carried 532 passengers on short hops during 
1931, had 22 students in training in its school, and graduated 10 pilots. 

The Air Defense League of Finland owned two Moth planes; the Wasa 
Air Defense Club, one Saaski plane; the Viborg Air Defense Club, a Moth 
plane; the Satakunta Air Defense Club, a Gipsy Moth; the Keljo Air Club, 
a Moth and a Tiira plane; and the Kymmene Air Defense Club, a Saaski 
plane. There were no other private planes in Finland. With no airports 
completed for land planes, all operations were on pontoons in summer and 
on skis in winter. A new water-airport at Helsingfors was to be completed 
in 1932. 

France 

France was one of the few countries other than the United States which 
developed aviation in all of its many-sided branches, including air lines, 
aerial service, private flying, aircraft and engine manufacturing, and mili­
tary aviation. The year 1931 saw some slacking of activity in French 
aviation due to the uncertainty of the world economic situation, although 
the period was marked by considerable progress. 

Unlike American aviation, however, every branch of French aviation 
was granted cash subsidies by the government. The French air budget for 
193 r-32 totaled $86,428,ooo, an increase of $7,ooo,ooo over the previous 
year. Air transport lines were assured the same cash subsidies they received 
in 193o-31, approximately $7,6851ooo, of which $3,371,200 was provided for 
the biggest operator, the Compagnie Generale Aeropostale. A sum fou r 
times as large as that provided in 1930-31 was included in the 1931-32 
budget to encourage private flying, approximately 2o,ooo,ooo francs ($784,­
ooo ). This was to be used to purchase planes and instruction courses for 
private individuals desiring to fly, to improve fields for private flying, to 
develop aviation schools and organize touring competitions. The budget 
included 6oo,ooo,ooo francs ($23,313,895) for planes for the French Air 
Force. 

Private fliers owned 276 planes on June 30, 1931, and clubs and societies 
were in possession of 102 planes on the same date. During the first ten 
months of 1931, 391 planes were put into service for public transport, tour­
ing or instruction. The growth of private aviation under the plan for 
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subvention could be measured by the fact that 151 privale pilots' licenses 
were issued between January r and Ocrober 15, 1931. Twenty-four manu­
facturers of aircraft and engines were reported to have manufactured 700 
planes in France during 1930, practically all of the factories receiving cash 
subsidies. The principal manufacturers had not changed from the list 
printed in The Aircraft Year Book for 1930. 

Aerop6stale, the principal French air transport company, continued the 
operation of its far-flung routes with the exception of those discontinued in 
South America, described in an earlier chapter, "Alaska to Argentina By 

FRANCE"S GREATEST AIR Cru"'TER 

Imperial Airways and Air Union planes seen on tl1e loading apron of lhc Le Dourget 
Airport serving Paris. 

Air." Its principal routes were: Marseilles-Perpignan-Palma-Algier; Paris. 
Bordeaux-Madrid; and Toulouse-Dakar-Natal-Buenos Aires. Between 
November 1, 1930, and October r, 1931, the company carried 2,603,642 
letters between France and South America, of which 990,297 were south­
bound and r,6r3,642 were northbound. The average southbound trip took 
eight days, with the record in six days, 19 hours. The rctum journey 
averaged nine days, with the record in seven days, 12 hours. Four fast 
patrol boats were added in 1931 to speed the mail from Dakar to Natal 
across the South Atlantic water-gap which was to be closed as soon as 
practicable. 

Air-Union continued to bid for traffic between Paris and London, adver-
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tising its 120 mile an hour service as the "world's fastest air line" because 
its competitor on the- route,. Imperial Airways, had an admittedly lower 
speed. Other lines of the company were: Antibes-Tunis; Paris-Marsei.lles; 
and Lyons-Geneva. 

Air Orient, operating in 1931 as an independent company although 
formerly a subsidiary of Air-Union, begq.n an all-French service March ·4, 
1931, between Indo-China and France on a bi-weekly schedule. Primarily 
established for mail, although plans ipcluded passenger service later, the 
new route required fr0m ro to 12 days and followed a route from Mar­
seilles to Naples, Corfu, Athens, Castelloroso; Beirut, Damascus, Baghdad, 
Basra, Jask, Karachi, Jobhpur, Allahabad, Calcutta, Akyab, Rangoon, 
Bangkok and Saigon. 

Compagnie Internationale de Navigation Aerienne, commonly called 
"Cidna," maiittained its service from Paris to Prague and Warsaw, with a 
branch from Prague to Belgrade and Istanbul. The eompany received 
SlJbsidies from France, Czechoslovakia, Rumania, Yugoslavia and Poland. 

Societe Generate de Transports Aer.iens, better known as. the "Sgta" 
or Farman lines, joirred. the Deutsche Luft Hansa, K.L.M., and Aktb. 
Aerotransport in operating services to Germany, the Netherlands, and the 
Scandin:a:vian peninsula, respectively. Its principal cooperative routes were: 
Paris-Copenhage,n-Malmo; Paris-Cologne-Berlin; Paris-Saarbruecken-Frank­
furt-Berlin; and Paris-Brussels-Antwerp-Rotterdam. 

The Compagnie Tmnsafricaine d 'Aviation cooperated with the Belgian 
"Sabena" in the establishment of routes in the Belgian Congo with plans 
to extend the service-s to Madagascar, 

The Compagnie Transatlantique Aerienne continued its postal service 
between Paris and Cherbourg and other points to meet trans-Atlantic 
steamships carrying mails. 

Star, a new unsubsidized service between Paris and Cannes by way of 
Dijon and Grenoble, was organized and began operations during 1931. 

Fr.ench air lines operating under government subsidies totaled 32,992 
kilometers in 1931. They flew 4;38z,ooo kilometers in the first six months 
of 1931; 9,193,305 kilometers in 1930.; and 7,2o6,ooo kilometers in 19.29. 
During 1930, 27.454 passengers, IJ9,359- kilograms of mail, and 1,579,728 
kilograms of express were carried. It was interesting to note that one-third 
of the gold imported by the Bank of France during 1931 was ~ranspotted by 
atr. 

Non-subsidized French ·air lines flew 2'02,646 kilometers in 1930, with 
r,48r passengers, 20,;pr kilograms of mail and ~5,726 kilograms of express. 
Reports for 1931 indicated an increase in every branch of traffic on these 
lines over 1930. 

French air transport accident statistics for the 18-month period, January 
r, 1930 to July r, 1931, showed one passenger death in every 2,33o,o6o 
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passenger-kilometers flown. There were seven fatal accidents in 1930 in 
which nine pilots and ten passengers were killed, while in the first six 
months of 1931, there were two fatal accidents, each involving a pilot. The 
total passenger-kilometers flown during the 18-month period were 23,-
30o,ooo. 

While there were 440 planes and 170 pilots reported in the services of 
the regular air transport lines under the French Aag in 1930, this number 
decreased to 389 planes · and there was a corresponding drop in pilots by 
the end of June, 1931. Excluding 87 military airports and seven for mili-

. tary seaplanes, there were 68 airports in France dtnd Algeria in 1931. The 
most important were at Paris (Le Bourget), Lyons, Marseilles and Stras­
bourg. A typical day's traffic at Le Bourget (October 15, 1931) was re­
ported as follows: Paris-London, 95 passengers, 6,573 kilograms of ex­
press, and 145 kilograms of mail; Paris-Lyons-Marseilles, 16 passengers, 
866 kilograms of express, and 47 kilograms of mail; Paris-Brussels-Amster­
dam, II passengers, 2,337 kilograms of express; and three kilograms of 
mail; Paris-Basle-Zurich, 8 passengers, 639 kilograms of express and 41 
kilograms of mail; Paris-Hamburg-Copenhagen-Malmo, 1 passenger and 28 
kilograms of express; Paris-Saarbruecken-Cologne-Berlin, 6 passengers, 604 
kilograms of express and 15 kilograms of mail. The total for the day was 
137 passengers, 10,547 kilograms of express and 252 kilograms of mail. 

There were r8 firms engaged in taxi, short hops and school services 
during 193I, using 417 planes for this work. There were 237 civilian 
students under instruction in June, 1931. 

Although no comparative statistics with any valued authority on the 
air armaments of the major world powers were available, it was conceded 
that France had the world's largest Army and Navy air services. Its 
planes were of F rench manufacture developed through the aid of heavy 
government subsidies, granted to keep factories at a high degree of pro­
duction efficiency to meet needs for expansion in an emergency. 

Germany 

In Germany as in France, heavy cash subsidies from the government 
played an important part in stimulating the development of aviation during 
1931. The German Reich provided subsidies totaling 43,I0o,ooo marks 
($10,227,63o) during 1931 as compared with 45•777>550 marks ($xo,863,-
013) during 1930. Under terms of the Treaty of Versailles, Germany was 
not permitted to have military or naval air forces or to construct military 
airplanes of any kind. The lack of miJtary and naval orders from the 
government in Germany was perceptibly offset by an intensive subsidy 
disbursed by the Federal Traffic Ministry, which filtered its way through 
German aeronautics from the airplane and engine manufacturer and the 
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air transport operator, right through to the putchaser of small planes for 
private use, and even embraced publishers of aeronautical journals. In 
addition to federal funds, state and municipal subsidies were granted. 

During 1931, there were 4 firms actually manufacturing airplanes in 
Germany. The principal concerns and their addresses had not varied from 
the list published in The Aircraft Year Book for 1930. The German aircraft 
industry produced 297 planes in 1930, 139 of which were intended for 
export and II5 of which were actually exported during 1930. German 
production for 1931 was estimated to be under 1930 figures. During the 

TWO GIANTS OF THE AIR 

"Grnf Zeppelin" in £light O\'er the Jurkers G-38, world's largest land plane, at the 
Tcmpelhof Airdrome in Berlin. 

first eight months of 1931, 8o planes were exported as compared with 93 
in the same period in 1930. Six firms were engaged in the manufacture of 
engines, principally for export, which ranged from 35 to 70 per cent. of 
total production. fn 1930, 550 engines valued at I 1,6oo,ooo marks 
(h,752,68o) were exported, while ligures for the first eight months of 1931 
showed only 150 units valued at 2,50o,ooo marks ($593,250) . 

There were 10 fairly important firms and 40 smaller concerns engaged 
in aerial service operations, excluding flying schools. There were 12 avia­
tion schools operated by eight different concerns. During 1930, 204 planes 
were used by these schools which employed 38 instructors, flew 20,721 hours 
and made 10,936 Bights. During that year, 332 students passed Class A 
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GERMANY'S GREATEST AIRPORT 

Tempclhof Airdrome at 13crlin, showing main terminal building and runw:tys which 
serve 25 scheduled transports daily during summer. 

RECEIVING AI:R TELEGRAM 

Passenger receives a private telegram while in flight aboard Deutsche Lu{t Hansn plane, 
broadcast &om great radio towers of Tempc\hof. 
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examinations, 73 passed stunt flying requirements, 195 passed Class B 
examinations, and 39 passed Class C tests. It was difficult to learn the 
exact number of planes flown by private Hiers in 1931. However, it was 
certain that there were not more than r,ooo planes in the country, includ­
ing those owned by transport operators, aerial service operators, flying 
schools, private firms and individuals, flying clubs and associations, experi­
mental institutes and airplane factories. 

The Federal Traffic Ministry reported 902 pilots licensed in Germany 
on July I, I93r, of which I6o were employed by Deutsche Luft Hansa, 
the Deutsche Verkehrsflug and "Deruluft." There were 31 first-class air­
ports in Germany, 66 second-class airports, 23 first-class emergency landing 
places, and I ro second-class emergency landing places. 

Germany continued to hold an important place in world airshjp de­
velopment, continuing the construction during I931 of a new ship larger 
than the "Gra£ Zeppelin" for trans-Atlantic service. The flights of the 
"Graf" to South America, the Arctic and Palestine are described in an 
earlier chapter, "History-Making Flights of 1931." 

Germany's chief aviation interests were concentrated in the vast network 
of air lines maintained by its principal air transport company, Deutsche 
Luft Hansa, and two affiliated companies, Deutsche Verkehrsflug and 
"Deruluft." The lines of the Deutsche Luft H ansa linked So cities, 52 
within Germany and z8 outside the couulry iu rhe summer of 1931. In 
addition, I I ports were served with special newspaper air service. The 
company received 14 million marks ($3,J22,2oo) in I93I from the Reich 
and 4 million marks ($949,200) from the German State and City govern­
ments. 

As compared with I930, new cities reached for the first time by the 
Deutsche Luft Hansa were Friedrichschafen, Gorlitz, Aix-la-Chapelle, 
Rome, Venice, and Berne, while direct service was discontinued to Marien­
burg, Villingen, Kalmar, Stockholm and Rotterdam. With the exception 
of Belgium, Portugal, Poland and Rumania, Luft Hansa lines extended 
into every European country during 1931. Estonia, Latvia, Lithuania and 
Russia were reached by its sister company, the "Deruluft." 

The Luft Haosa's daily maximum scheduled performance reached 
41,277 kilometers in the summer of 1931 on lines with passengers, mail 
and freight; and 9,66r kilometers on special mail and freight lines. This 
could be compared with a total maximum of 54,000 kilometers daily in the 
summer of 1930. T he elimination of poorly patronized lines in 1931 ac­
counted for the reduction in daily kilometers flown at the peak of the 
season. 

The length of the Luft Hansa airway network reached a maximum of 
25,709 kilometers on passenger, mail and express routes, and 4,803 kilo­
meters on special mail and freight routes, in the summer of I93I- Of this, 
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9,258 kilometers were maintained in cooperation with foreign air lines 
which "pooled" their equipment with the German company. Aircraft re­
quired to operate the lines included 36 large transports, 47 medium-sized 
planes and 6r small machines. Personnel, due to economies adopted in 
~930, was reduced to x,Soo workmen and employees, including 250 pilots, 
stewards and radio operators. Among the "flying captains" or .first pilots, 
49 had completed soo,ooo kilometers of service. The topnotchers were due 
ro reach the 1,ooo,ooo kilometer mark in the spring of 1932. 

The trans-Alpine route from Munich to Milan, inaugurated in 1930, 

SECOND GIANT DO-X 

Do-X 11 starting on a ccsc Bight on Lake Constance before Aying over the Alps 
for delivery in Italy. 

was extended to Rome in r931 under a joint arrangement with an Italian 
company, Avio Lince Italiane. A second trans-Alpine line was opened in 
1931 between Munich and Venice, and the line to Basle was continued as 
far as Berne. In the German domestic service, an "Aero Bus" fashioned 
after the Ludington Lines was inaugurated between Cologne and Frank­
furt with seven trips daily each way, fa res corresponding to second class rail 
rates, and a flying time of one hour as compared with four on the railroad. 
The venture was not as successful as its American counterpart, although 
Luft Hansa officials considered experimenting with the service again in 
I932· 

Considerable attention was concentrated on increasing the efficiency of 
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mail and express services during the year. Night air mail 'service, which 
proved valuable from Berlin to London and Paris was extended in 1931 
to Hanover, Copenhagen, Oslo and Stockholm for the summer months. 
Foreign air lines cooperated with the Luft Hansa in the Scandinavian ser­
vice. On the routes to Spain and Turkey, German railways and the Luft 
Hansa worked together so that night express trains carried the mail to 
Gleiwitz or Stuttgart, where planes flew the cargoes to Istanbul or Bar­
celona. 

Fares were reduced considerably during the year. Rates on the domestic 
routes approximated second class railway tariffs, while students and govern­
ment employees were given the benefits of special reductions. As a result 
passenger traffic in 1931 showed an increase of about 15 per cent. and 
freight also gained in volume, in spite of the economic depression which 
brought great reductions in the volume of German railway and bus traffic. 
The Luft Hansa figures for 1930 were: 9,446,gs8 kilometers flown; 76,-
894 passengers in planes also carrying mail and express; 30>474 passengers 
in planes devoted exclusively to that service; 639,922 kilograms of baggage; 
1,326,237 kilograms of freight; and 437,898 kilograms of mail. There were 
seven airmen and ten passengers killed during the year. 

In 1931, the giant Junkers G-38, the largest land plane in the world, 
was placed in service between Berlin and London during the summer 
months. All aircraft of the Luft Hansa had been equipped with radio 
telegraph and proper navigation inst.ruments by the close of 1931. The 
line was experimenting with a Junkers crude oil engine which it planned to 
place in mail and freight service during 1932. 

The objectives of Luft H ansa outside Germany were being pushed 
systematically. For the North Atlantic, the catapult flying service of the 
steamers "Bremen" and "Europa" was developed further. Catapult Bights 
were carried out over a distance of 1,2oo kilometers with an intermediate 
landing in Nova Scotia. It brought the m;1il to New York from 24 to 36 
hours ahead of regular delivery. On the South American route, Luft Hansa 
worked with both steamers of the Hamburg-South American Steamship 
Company and the "Graf Zeppelin." German mail planes flew to the 
Canary Islands to be met by fast steamships which carried the mails to the 
island of Fernando Noronha off the coast of Brazil. Here planes of a 
sister company, the Condor Syndicate, met the steamships and flew the 
mails to South American points. A special feeder line to Friedrichshafen 
carried Berlin mail to the "Graf Zeppelin," which turned it over to the 
Condor Syndicate in South America. Through these arrangements, it was 
possible to achieve a record of six days for the transport of mail, passengers, 
and express between Berlin and Buenos Aires. 

In addition to the transoceanic services being developed to North and 
South America, the Luft Hansa continued a service into the Far East. On 



WORLD AVIATION IN 1931 

May 31, 1931, the German-Chinese Air Transport Company "Eurasia," in 
which the Luft Hansa had an interest, opened service between Shanghai 
and Manchurian points, where the mail was sped by train to Irkutsk and 
carried by planes of the Russian Central Air Navigation Company "Woga" 
to Moscow. Lu& Hansa planes placed the mail in Berlin from seven to 
eight days after it left Shanghai, a time saving of more than a week. 

Great Britain 

Just as the Luft Hansa stood for Germany's major acttvtty in civil 
aviation, so Imperial Airways, Ltd., represented Great Britain. Like Ger-

FROM UNDER THE SEA 

Parnall Pcto foldi ng-wing sc~plnnc being catapulted from H . M. Submnrine "M-2" a 
few minutes after British submarine reaches surface. 

many and France, Great Britain's government provided cash s11bsidies for 
practically every branch o.E civil aviation, and, in addition, assured the 
continuity of research and aircraft development through large contracts for 
military planes to be supplied to the Royal Air Force, considered one of 
the largest military air establishments in the world. 

The 1930-31 civil aviation votes provided an item of £525,500, an 
increase of nearly £ xoo,ooo over the previous year. The increase was due, 
mainly, to the inclusion of subsidy payments to Imperial Ainvays, Ltd., 
for the opening o£ its new Egypt-South Africa service. The colonies and 
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dominions were to make contributions toward this subsidy of approxi­
mately £2o,ooo. The votes provided £4o8,ooo for Imperial Airways, Ltd.; 
[, 15,ooo for lighr airplane clubs; and £s,ooo for capitation p:~yments to 
the National Flying Services, Ltd. 

]mperial Airways, Ltd., the only air transport company in Great Britain 
operating on regular schedule, continued its European services: London­
Paris, London-Paris-Basic-Zurich; London-Brussels-Cologne; and extended 
its long empire routes to T ndin nnd Africa. As another step in the fulfill­
ment of its program for direct air service from London to Capetown, South 

WALES FLIES TN AMERICAN PLANE 

The Prince of Wales and his brother, Prince George, about to board a Wasp-powered 
Ford transport of Pan American Airways in Panama. 

Africa, Imperial Airways inaugurated air mail service from London to 
Central Africa, February 28, 1931. From Cairo, one time terminus of the 
London-Egypt service, the mails were flown by land plane to Khartoum 
and by flying boat to Mwanza on Lake Victoria, in Tanganyika Territory, 
temporary terminus of the Central African section of the route to the 
Cape. The flight of s,n4 miles was e!Jccted in to days as compared with 
20 days by the fastest transports previously available. The service was 
interrupted later in the year due to unforeseen technical difficulties. The 
pl:!n called for opening the southern section of the route in 1932, providing 
London to Capetown service, 8,ooo miles, in 11 days. 
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Imperial Airways had a plan under consideration at the close of 1931 
for weekly air mail service to Australia through the extension of its Lon­
don-India route from Calcutta to Port Darwin, Australia. Completion of 
the route, which awaited a subsidy to insure irs being undertaken, would 
place London mail in Australia within 11 or 12 days. The company also 
had plans under consideration for the opening of trans-Atlantic service, in 
cooperation with foreign lines, routed by way of the Azores and Bermuda. 

Express and freight service was expedited considerably in 1931 through 
the signing of agreements between Imperial Airways and the principal rail-

"Fiiqltt" 
LONDON-PARIS AIR UNER 

Handley Page: "Hannibal" 42 of Imperial Airways, Ltd., showing lu.xurious aft cabin 
of 40-passc:oger liner in London-Paris service:. 

way and steamship companies, making possible a combined air-rail service 
between 140 railway stations in Great Britain and any of Imperial Airways 
stations in Europe, Egypt, Iraq, India or Central Af.rica. The rates were 
made attractive; a 14 pound parcel could be shipped from Leeds to. 
Cologne by air and rail for nine shillings, six pence; and two days would 
be saved in transit. Agreements with Cunard and White Star steamship­
companies made available air-and-ocean parcel service from New York to. 
Baghdad in II days and from New York to India in r4 days. 
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Traffic statistics for all of Imperial Airways services in 1930 totaled: 
7,595 flights, I 1437,ooo miles flown, 25,094 passengers carried, 73 r.8 tons 
of freight and u6 tons of mail transported. This record compared with 
6,938 flights, 1,388,ooo miles flown, 29,327 passengers carried, 839·7 tons of 
freight and 99.2 tons of mail transported in 1929. It will be noted that 
1930 showed increases in all branches except passengers and fre ight, which 
fell off. While figures for 1931 were not complete, it was reported that 
mail would show a decided increase over 1930, while passengers would be 
under the previous year's figure . 

Great Britain's civil aviation experienced 53 accidents in 1930, 38 of 
which were minor and 15 major, •3 of them resulting in fatalities. The 
air transport line had but one fatal accident during the year. Most of the 
accidents were in private flying or in the light airplane clubs, n of 27 
accidents in these two classes proving fatal to those involved. 

Flying clubs, sponsored by government subsidy, continued to account 
for a major portion of civil flying outside the transport field. Thirteen light 
airplane clubs were active, with total memberships of about 6,ooo in 1931. 
Early in 1931, 43 gliding clubs in the British Isles had become associated 
with the British Gliding Association, and 50 or 6o others were in various 
stages of organization. 

The most significant advance of the year in private flying, judged from 
American standards, was the improvement of Hestou Air Park, <1 privately 
operated airport near London catering to wealthy private Biers in a manner 
similar to that of the Aviation Country Club movement in America. More 
than 6o p rivately owned planes were stored in the hangars at Heston during 
1931. National Flying Services, Ltd., aided by government subsidy, 
carried on a prog,ram for encourag ing municipal airports and private flying 
fields and operated five flying clubs during the year. It also carried on a 
general taxi and aerial service business. 

There were only eight licensed municipal airdromes in Great Britain in 
t93r, but this was an increase of four over the previous year. There were, 
however, r2r airdromes of all classes for civil aviation, including 29 for 
public use, 21 for private use, and 71 qualified to permit only short hops. 
The British Civil Aircraft Register showed 846 civil planes registered in 
Great Britain in 1931, of which 6 r5 were certified airworthy. They were 
divided as follows: 35 in regular air transport; r48 in aerial service work; 
98 in schools and R. A. F. training; 68 in clubs; 130 in demonstration, 
experimental and racing; 333 in private flying; and 34 held by agents for 
resale. Pilots licensed on January r, 1931, were divided as follows: 1,708 
Class A; 252 Class B; 56 navigators. It must be noted, however, that 30 
per cent. of the pilots holding "B" certificates also held "A" certificates, 
causing duplication. It was safe to say that there were less than 2,ooo 
licensed pilots on the British register at the close of 1931. Since British 
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aircraft manufacturers do not make public their production figures, it was 
impossible to obtain an accurate gauge of the activities in nearly a score of 
factories. The list had not changed from that published in The Aircraft 
Year Book for 1930. 

It was needless to say that the manufacturers were kept busy with orders 
from transport and military services. Imperial Airways spent a considerable 
amount of its subsidy in the purchase of new equipment including flying 
boats of the Short "Kent" type for the Mediterranean service and super­
airliners of the Handley Page "Hannibal" type, seating 30 to 40 passengers, 
for the European and Indian services. The Royal Air Force was supplied 
with new squadrons of H awker "Fury" single-seater fighters, with rated 
high speeds of 223 miles an hour at 13,000 feet, and Hawker "Hart" two­
seater planes with rated high speeds of 218 miles an hour at a similar 
altitude. 

Greece 

The naval air service cooperation divisions were fu rnished with their 
first submarine plane, an aircraft with folding wings housed in a hangar 
built .into the new Submarine M-2, making possible operations under the 
sea, on the surface, or in the air. A photograph of the plane being cata­
pulted from the M-2 is reproduced in this volume through the courtesy of 
"Flight." While not conceded to have au air force as large as France, 
Great Britain was known to have one of the largest air establishments in 
the world--considerably larger than the combined Army-Navy air forces of 
the United States. Comparative aircraft carrier tonnage of the United 
States and Great Britain has been discussed in an earlier chapter, "Wings 
for the Fleet." 

Greece was served for the first time in ' 93 r by its own national air 
transport company, "Icaros," which began operation July ro between 
Athens and Saloniki, and Athens and Jannina with the aid of a govern­
ment subsidy. Previously, Greece has been served only by an Italian air 
transport company, Societa Anonima Aero-Espresso Italiana, with the three 
services: Athens-Patras-Brindisi, Athens-Istanbul, and Athens-Syria-Rhodes 
Island. The Italian line flew 184,340 miles in 1930 with 1,075 passengers, 
6,o28 pounds of mail and 92,990 pounds of express. 

The government renewed the contract of the Blackburn Company, sup­
ported by British capital, to continue the fabrication of airplanes in Greece. 
A proposal was made during 193 r to authorize the Air Ministry to spend 
$2,ooo,ooo, including $r,r7o,ooo for construction of civil airports, purchase 
of airplanes for Hying clubs, and air marking and lighting. The remainder 
would be spent for military airports and Aying schools. British and 
French aircra(t, ordered in 1930 for the establishment of an air force, were 
delivered during the year. 
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Hawaii 

Inter-Island Airways and the United States Army and Navy squadrons 
stationed in Hawaii formed the nucleus of activity in the mid-Pacific Ameri­
can territory. 

Using two Sikorsky S-38 (Pratt and Whitney Wasps) amphibians and 
a Bellanca (Wright Whirlwind) Pacemaker to maintain schedules calling 
for 5,000 miles of flying weekly, illter-Island Airways flew 260,000 miles 
during 1931 and carried 9,500 passengers, a decrease of about 10 per cent. 
from 1930 figures. Every effort was being made by business men in 
Hawaii to obtain regular mail service through the facilities of the line. The 
company's routes were: Honolulu-Hila and H onolulu-Maui, six times 
weekly; and Honolulu-Kauai, three times weekly. The company celebrated 
its second anniversary November n, 1931. 

Hawaiian Airways, Ltd., an aerial service operator, discontinued opera­
tions during the year. The United States Army Air Corps bases at Wheeler 
Field and Luke Field, near Honolulu, and the Naval Air Station at Pearl 
H arbor, 10 miles away, were centinued in operation with new equipment 
added during the year. Eighteen of 50 Cmtiss attack (Curtiss D-r2) 
planes under construction at Buffalo, N. Y., in the summer of 1931 were 
destined for Hawaii to constitute the Army's first attack squadron in the 
islands. 

Hungary 

The Hungarian Air Traffic Company (Magyar Legiforgalmi R. T.), 
Deutsche Luft Hansa and a French line, Compagnie Internationale de 
Navigation Aerienne, served Hungary in 1931, with some extension of 
services. The three organizations operated 1,400 kilometers of routes in 
1931. Regular services were maintained between Budapest and Vienna; 
Budapest, Klagenfurt, and Venice; Budapest and Belgrade; and Budapest, 
Pees and Kaposvar. Service between Budapest and Graz was discontinued 
in 1931, while two new routes were added in the spring of the year: Buda­
pest-Klagenfurt-Venice and B ucla pest-Pees-Kaposvk 

The Royal Hungarian Central Statistical Bureau reported 887,494 kilo­
meters flown io 1930, with 71962 passengers, r27,839 kilograms of mail, 
and 259,244 kilograms of goods. There were no accidents in H ungary in 
1930 or 193r. The Hungarian and French companies maintained live to 
seven planes in Hungary for their service, while the Luft Hansa stationed 
no planes in the country, since it merely operated over Hungarian territory. 
The H ungarian company received an annual subsidy of 2oo,ooo pengo 
($35,000) in 1931 and was to receive a similar sum in 19u. It offered 
planes for taxi hire as well as its scheduled services. 
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PURSUIT PLANES IN HAW An 

Fllrmation of nine Wasp-powered Boeing pursuits flown by Army Air Corps officers 
near Waianae mountnins in llawaii. 

AIR LINE IN HAW All 

Air view of the airport of Inter-Island Airways, Ltd., nn American air line, on regular 
schedule in the Hawaiian Islands. 

-
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There were 15 privately owned planes in Hungary in 1931, four of 
which were owned by individuals and 11 by an association, Sportflying 
Association of the Joseph Technical College of Budapest, which maintained 
a flying school for its engineering students. There was but one first class 
airport in the country, Matyasfold, near Budapest. 

The Manfred Weiss Airplane and Motor Manufacturing Company at 
Csepel, Hungary, was the only commercial manufacturer of airplanes and 
engines in the country, turning out planes and engines under patent rights 
of Fokker, Caproni, H einkel ai1craft designs and Gnome Jupiter and 
Siemens and H alskc engines. Military aviation services were forbidden 
under terms of the Trianon T reaty of 1920, all civil activities being under 
the Royal Hungarian Ministry of Commerce. 

Iceland 

The Icelandic Air T ransport purchased its third Junkers airplane to 
aid in maintaining winter air service in 1931-32 on a mail and passenger 
route between Reykjavik and the Vestmanna Islands, Isafjord, Siglufjord 
and Akureyri. It also provided ambulance service and used its planes to 
scout for herring during the fishi11g season. 

India 

Three international air lines linked India with the European continent. 
Imperial Airways, Ltd., receiving subsid ies from the governments of Great 
13ritain and India, maintained weekly service between London and Karachi, 
and another route from Karachi to Delhi, with a stop at Jodhpur, capital 
city of the native state by that name. Five transport planes, seven pilots, 
five mechanics and four radio operators were maintained in Jndia for these 
services. 

The French company, Air Orient, connected Paris with Saigon, but had 
no provisions for passengers in 1931. Farman and Fokker monoplanes 
were used in the service, manned by six pilots, three mechanics and four 
radio operators. 

The Royal Dutch Air Lines, K. L. M., merely used Karachi as an air­
port on its route from Amsterdam to the Dutch East Ind ies. While pas· 
sengers were accommodated on a "space-available" basis, there was seldom 
room for anything but the heavy cargoes of mail, spare parts and fuel. 

Four planes were privately owned, and the Karachi Aero Club had 
issued 25 pilots licenses to private fliers during 1931. There were 57 air­
dromes in India, the principal ones being at Karachi and Calcutta. The 
British government maintained a military air force of 350 officers, 3,ooo 
men and 350 airplanes in India. The British and Indian governments 
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jointly erected a moori ng mast and hangar for dirigibles in anticipation of 
the Empire airship program, since abandoned. 

I rish Free State 

Although there were no regular air transport services in the Irish Free 
State, there was increased interest in civil aviation in 193 r. The l ona 
National Airways, Ltd., licensed its private aerodrome near Dublin, and 
operated three Moth planes in charter work and passenger Aying, "barn­
storming" several centers with considerable success during the swnmer 
months. Another flying service carried newspapers by air to western and 
southern towns. 

The Irish Aero Club increased its activities, a whole-time instructor was 
engaged and three new Moth planes purchased. In August, the club staged 
an air pageant, which attracted so much attention that another instructor 
was engaged. Six club members owned their own planes. The government 
granted the club an annual subsidy of $5,000. 

The Irish Army Air Corps continued its training program at Baldonoel 
Aerodrome, near Dublin, and added a number of Vickers " Vespa" planes 
and a flight of Bristol fighters during the year. T he corps embraced 24 
officers, who were pilots, and 214 non.commissioned officers and enlisted 
men. 

Italy 

Italy was committed to an intensive program for the development of 
civil and military aviation, backed by d1e convictions of its Premier that 
the Facists should permit no nation to excel them in this important new 
field of transportation and armament. 

I taly was conceded to have one of the largest air forces in the world, 
assembling more than 890 planes in the annual maneuvers during 193r- a 
division much larger than that assembled by the United States earlier in the 
year. Its air force promoted a constant program for research and develop­
ment, undertaking several important missions during 1931, the most spec­
tacular of whjch was the crossing of the South Atlantic by an entire 
squadron of huge flying boats in formation with ltalo Balbo, the Italian Air 
Minister, at the head of the Bight. This feat already has been described 
in an earlier chapter, "History-Making F lights of 1931." T he Italian air 
budget was in excess o£ $4o,ooo,ooo in 1931, about 10 per cent. of which 
was spent for civil aviation. 

Every effort was made to perfect Italian planes for use on the Italian 
air lines and in the military services, but the reliability and special features 
of foreign ajrcraft was not overlooked where it promised to be of greater 
value than domestic craft. The first of two giant D ornier flying boats of 
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the Do-X type was delivered to Italy during the year for air line service. 
The Italian Air Ministry, fascinated by the potential possibilities of a plane 
like that of Capt. Frank M. Hawks, bought a Curtiss-Wright Travel Air 
Mystery plane in 193r similar to Hawks'. The plane had a high speed of 
220 miles an hour and cruised at 185 miles an hour at sea level, with 
remarkable performance characteristics. 

Service was inaugurated in 1931 in cooperation with the Deutsche Luft 
Hansa between Rome and Berlin on a thrice weekly schedule, connecting 

BEARS lTALIA.\l COAT OF ARMS 

Closeup of lhc Do-X Tl on Lake Constance, bearing the coat of arms of the llalian 
Air Force and named the "Umberto Maddalena."' 

with the regular daily service of the Societa Anonima Avio Lince Italiane 
between Milan and Rome. Daily services also were maintained by this 
company between Milan and Munich and Milan and Turin. 

Fast mail service was inaugurated in May, 1931, from Trieste, Venice 
and Genoa in Italy, through Marseilles, France, to Barcelona, Cartagena, 
Gibraltar and Cadiz in Spain. The two huge flying boats of the Do-X 
type were to be used on this service to make possible passenger accommoda­
tions as well as mail and express service. 

This service was operated by the principal Italian air line, Societa 
Anonima Navigazione Aerea, which held contracts with the Italian gov­
ernment for a continuing program of subsidies through J uJy r, I939· It 
received $1.35 per mile flown with bi-engined seaplanes and $2.36 per 
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mile flown with four-engined planes. Its routes included: Rome-Genoa­
Marseilles, 446 miles, twice a week; Rome-Genoa-Marseilles-Barcelona, 739 

mrll::s, twrii= ;r w=-i;- .Jyracrr~-Trrfratf.f.f'Z rrm&, ~ ttirrer-;r ~ .Ru~ 
Genoa, 26r miles, Rome-Naples-Palermo, 271 miles, and Rome-Naples­
Syracuse, 421 miles, daily except Sundays and holidays. 

The Societa Aera Meditcrranca, with its base at Rome, extended its 
service from Rome-Naples-Brindisi to Istanbul, Turkey, by way of Athens 
in 1931, and inaugurated a special service from Athens to Rhodes. Other 

AMERICAN ENGINES IN JAPAN 

Tri-motored Fokker transport, powered with three Wright Whirlwind engines, in the 
service of Japan Air Transport in the Orient. 

routes of the company were: Rome-Tunis, Cagliari-Tunis, and Rome­
Palermo-Tunis. 

The Societa ltaliana Servisi Aerei ("Sisa") with its base near Trieste, 
operated seaplane service on five routes: Trieste-Lussino-Z'ara-Ancona, 
Trieste-Fiuroe-Lussino-Zara, Trieste-Fiume-Brioni-Venice, Trieste-Venice­
Pavia-Gcnoa, and Turin-Pavia. 

There was a definite movement in Italian air transport to consolidate 
the activities of the several lLoes and insure efficient operation of the main 
routes. Since 1926, when the air transport program was Erst undertaken, 
traffic on Italian air lines increased until in 1930 the total distance flown was 
eight times greater than in 1926 and the number of passengers carried was 
ten times larger than during the first year. 
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Private flying was being encouraged by the government through the 
development of light airplanes of the Breda type and through competitions 
such as the Second Annual Light Airplane Tour held in July, 1931. 

Japan 
With the Japanese government convinced of the importance of aviation 

for civil and military purposes, Japan pushed forward systematically during 
1931 in the carrying out of its ambitious program. In the presence of 
Emperor Hirohito, an aeronautical institute costing nearly $2,ooo,ooo and 
designed to be one of the best research establishments in the world was 
opened. 

The Japan Air Transport Company (Nippoo-Koku-Yuso-Kaisha), due 
to receive subsidies totaling $•o,ooo,ooo from the Japanese government 
over a period of eleven years, reported a net profit of $2oo,ooo in 1930 and 
paid a five per cent. dividend. Jt had a 28 per cent. increase in passenger 
traffic during 1930, and was growing steadily throughout 1931. Equipped 
with Fokker ( Wright Whirlwind) transports of American and :O'utch 
manufacture, and with some Japanese planes, the co,mp~ny continued its 
.daily passenger, mail and express service from Tokyo .to Darien in Man­
churia, and inaugurated s~rvice from Osaka to Fukuoka with plans to 
extend the line .to Shanghai. Other routes operated in 1931 were: Osaka­
Matsuyama, Tokyo;Niigata, and Tokyo-Shimitz u. 

The Japanese Military Flying Corps, with 26 squadrons and more than 
6oo planes, was one of the largest military establishments in the world. 
Most of the planes were of American, German, British and French, as 
well as Japanese manufacture. 

Latvia 

Aircraft manufacturing in Latvia was confined principally to the as­
sembly of imported parts for planes constructed to Latvian designs with 
imported engines to power them. 

The country was suved by the German-Russian air transport company, 
"Deruluft," which operated Junkers monoplanes during the summer months 
from Berlin to Riga with an extension to Tallinn, Estonia; Leningrad, 
Russia; and Helsingfors, Finland. During 1931, ' r,825 pounds of mail) 
29,61o pounds of express, and 122 passengers were carried into L:ttvia on 
the line. 

The Latvian Aviation Society at Riga operated four privately owned 
planes and the Club of Former F liers of the Latvian Republic maintained 
three obsolete m ilitary ships. The Latvian Army had 50 planes in service 
in 193r, and the Navy, devoted ro coast defense, had 12 seaplanes in use. 

The Royal Dutch Air Lines for the Netherlands and Colonies (Konink­
lij.ke Luchtvaart Maatschappij voor Nederland en Kolonien) or K.L.M. 
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continued to be the center of the ambitious Dutch program for linking the 
Netherlands and its colonies in 1931. W ithout doubt, K.L.M. was one of 
the first ranking air t ransport lines in the world. 

N etherlands and N etherlands E ast I ndies 

On October r, 193 r, the Netherlands ro Java service was increased 
from a fortnightly to a weekly departure in each direction. The route 
traversed on the long Bight to the Netherla nds East Indies was changed 
October 29, t93r, to follow a course from Amsterdam direct to Marseilles, 
then to Rome and Athens, instead of duoug h Germany and central Eu-rope. 
From Athens the route extended to Cairo, Baghdad, Bushir, Djask, Karachi, 

ROYALTY ON DUTCH LINE 

The Crown Prince of Belgium and Prin.:css Awid und Ingrid leav ing n Fokkl:t 
transpo rt of the Hoyal Dutch Air Lines. 

Jod hpur, Allahabad, Calcutta, Akyab, Rangoon, Bangkok, Sengora, Medan, 
Palembang, Bandoeng and Batavia. T he passenger fare was reduced 
from $I,200 to $r,ooo, including all expenses at hotels enroute. 

In Europe, K.L.M. operated several lines dllring 1931: Amsterdam­
Rotterdam-London; Amsterdam-London; Amsterdam-Rotterdam-Paris; 
Amsterdam-Hamburg-Copenhagen-Malmo; and Amsterdam-Bremen-Hatn­
burg. Two services operated in 1930: Brussels-Paris and Lympne-Osrende 
were discontinued in 1931. F or the first time, however, Lnternal lines in 
the Netherlands were established : Amsterdam-Eelde and Rotterdam­
Haamstede, eliminating the necessity of a tedious rail and boat journey. 

Traffic statistics of K.L.M . .have grown steadily since 1920, when the 
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line cm:ried 345 passengers, 6,5r6 pounds of mail and 48.318 pounds of 
goods. During t11e .first eight months of 1931 alone, the line carried 16,163 
passengers, 203,148 pounds of mail, and ~,522,006 pounds of goods. In the 
entire year 1930~ 17,456 passengers, 208,744 pounds of mail, and 2,083,775 
pounds of goods were transported. The distance flown in 1930 was I ,O~)I,-

500 miles, while 766,ooo miles were flown in the .first eight months of 
1931. The total daily mileage of the European service alone in the summ.er 
of 1931 was 4,745 miles and in the winter of 193i-32, 1,078 miles. There 
were no accidents on the line during 1931, its safety record in II years of 
operation being 7,5oo,ooo miles flown with 11 persons killed and two 
injured. 

Twenty-seven F okker airplanes of various types, all of Dutch manufac­
ture and ·sqme with American Pra~t and Whitney Wasp and Hornet en­
gines, were used on the scheduled lines. In 193 r, its operating personnel 
increase<! from r8 to 24 pilots and from 430 to 474 other employees. All 
pilots were required to make at least three round trip journeys to Java 
each year. KL.M. received an annual subsidy of about hoo,ooo and 
derived money from mail contracts as well. The route from Amsterdam 
to the German frontier, 9.4 miles, was lighted, and K.L.M. planned the 
lighting of two additional routes, Amsterdam~Rotterdam-London and Rot­
terdam-Paris. All planes in Europeari arid colonial servi<::es were equipped 
with radio, the latter having a special type transmitter and receiver designed 
especially to meet eonditions encountered. 

F0u,r airdaft manufachuers, including the original Fokker plant, we(e 
active during 193r. "Aviolanda" constructed six Curtiss Hawks pow~retl 
with Curtiss Conqueror engines for the Dutch East Indies Air Force under 
licensl!S of the American concern during 193r. It was the .first time that 
American planes had been manufactured in Europe under license. Two 
Curtiss-Wright Juniors were shipped to "Aviolanda" from the United States 
during .the year for sale in Holland. The Netbenilnds exported most of 
the planes it manufactured, a total of r8 planes being shipped during the 
first eight montl1s of 1931 to the Dutch East Indies, Switzerland, French 
Indo China, China, Spain, Syria, France and Australia. This was con­
siderably less than during the same period in 1930, when so planes were 
exported, or during the 12 months o£ 1930 when 54 planes valued at 
$11.~79,200 w.ere sent out-side the country on order. Engines were no~ manu­
factured in Holland, being imported chiefly from the United States, Great 
Britaiil .and France. 

The Netherlands Department of Defense Army Air Service had 132 
planes in service in 1931, including three squadrons of pursuits, one squad­
ron of bombardment, two squadrons of long distance reconnaissance, a group 
of 20 artillery spotters, 20 planes for reconnaissance service, 20 two-seater 
.fighters, and 20 training planes. The Naval Air Service increa.sed its force 
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from 43 airplanes to 48 ships during the year. The Dutch East Indian 
branch of the naval air service had 70 marine aircraft in service, including 
30 armed flying boats, t8 reserve flying boats, a bombing and torpedo 
squadron of 12 planes, and reconnaissance planes aboard Dutch cruisers in 
Dutch East Indian waters. The Army Air Service in the Dutch East Indies 
had approximately xoo planes in service, principally fighters of the Curtiss 
Hawk or Fokker types. 

The Rotterdam Aero Club had 200 members in 1931 and received a 
subsidy from the government. Eight members owned their own planes and 
45 had private pilots' licenses. The planes, of Dutch manufacture, flew 
about soo,ooo miles in 1931. 

In the Netherlands East Indies, the K.N.J.L.M. (Koninklijk Neder­
landsch-Indische Luchtvaart Maatschappij) or Royal Dutch Indian Air Line 
continued its service as an entirely separate enterprise from the K.L.M. 
Two new planes equipped with American Pratt and Whitney engines were 
added during 1931, and a new weekly line from Medan to Singapore estab· 
lished. The trip, requiring 36 hours by fast mail steamers, required four 
hours by air. Other lines continued in operation in 1931 were: Batavia· 
Bandoeng, Batavia-Surabaya, Batavia-Palembang, Batavia-Singapore, and 
Batavia-Medan. The fare on the Batavia-Sinapore line was reduced from 
$68 to $56. During 1930, the K.N.IL.M. carried 18,248 passengers, 9,372 
kilograms of mail and 119,927 kilograms of freight. 

New Zealand 

Ten commercial companies were engaged in taxi services during 1931 in 
New Zealand, 15 planes being used in this work. There were 54 civil 
plapes in the Dominion during the year, including those used by nine light 
aeroplane clubs at Auckland, Hastings, New Plymouth, Wellington, Master· 
ton, Blenheim, Christchurch, Dunedin and lnvercargill. The government 
subsidized each of these clubs by loaning two De Havilland Moths and pay­
ing £25 for each member who qualified for an "A" license, with a limit 
of £soo to each club per year. Since the inception of the plan in 1929, 143 
licenses were earned, 94 of them between March 31 and October 5, 1931. 
Ten military planes were maintained in the country. 

Norway 

Norway manufactured no airplanes or engines during the year, although 
the Navy Department Was constn.1cting a plant at Horten in 1931 for the 
production of aircraft engines. Planes for both the Army and Navy aviation 
services were imported from other countries. 

The Norske Luftr!Jter ( Norwegian Air Transport Company) in co­
operation with the Deutsche Luft Hansa continued the operation of pas­
senger and express service between Oslo and T ravemunde from May until 
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December. Operating without an assured subsidy, the Norwegian company 
was successful in 1928, 1929 and r930 in obtaining grants from the govern­
ment and the city o£ Oslo to cover operative deficits. The management of 
the company announced late in the year that service would be discontinued 
in 1932 if a subsidy was not assured. 

The mail service operated during the summer of 1930 by H aUe and 
Peterson was taken over in 1931 by the government, which maintained an 
experimental service with mili tary planes between Oslo and Goteberg, 
Sweden. Army airplanes were used from May 15 to August 10 and Navy 
planes from August II to September 2. Because of the rugged character 
of the country, all landings were made on the water. 

P ersia 

Air traffic in Persia showed a decided increase in r930 and 193r although 
the German operati ng company which held a monopoly on civil aviation 
opened no new routes. The Junkers Luftverkehr Persien, as the company 
was known, flew 70r,426 kilometers in 1930 with 4,826 passengers, 27,847 
kiolgrams of mail and 85,943 kilograms of freight. Its line linked Teheran 
with Baghdad in a six hour flight, compared with three and a half days by 
train and motor. 

Imperial Airways, Ltd., was permitted to r.rnss southern Persia from 
Baghdad to Karachi, but could not carry local passengers. The Persian 
Army continued its activities with six Junkers planes. 

Poland 

Four aircraft manufacturers in Poland produced 25 commercial planes 
valued at $ rr2,000 during 1930 and the fi rst six month~ of 1931. T hree 
engine factories produced 43 Wright Whirlwind engines and 21 Louraine 
motors during 1930 and the first six months of 1931. 

A new air line was inaugmated June 27, 1931, between Danzig, Sofia, 
and Saloniki under the auspices of the Polish Airways "Lot." Other ser­
vices included: Warsaw-Danzig; Warsaw-Lwow ; Warsaw-Poznan; War­
saw-Katowice-Krakow; Katowice-Broo and Brno-Vienna. Twenty-seven 
planes, manned by 20 pilots and 30 mechanics maintained the service in 
1931. During the first six months of the year, the Polish Airways flew 
470,709 kilometers with 4,590 passengers, 15,763 kilograms of mail and 
101,542 kilograms of express and baggage. During 1930, the company 
Hew r,s x8,1o r kilometers with 12,507 passengers, 75.509 kilograms of mail, 
and 412,962 kilograms of express and baggage. There were no accidents 
during the r8 months. 

The air line was granted a subsidy of 6,2oo,ooo zlotys ( $695,640) in 
1931. The French line, Compagnie Internationale de Navigation Aerienne, 
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continued to operate its Warsaw-P rague-Paris service, although it no longer 
received a subsidy from the Polish govcrnrnent. 

There were eight Aying clubs in Poland with 878 members, of which 12.3 
held pilots' licenses and 144 were in training for licenses. Ninety-two pilots 
served the clubs as instructors. Only six members owned their own planes. 
The clubs owned nine planes. 

The Portuguese government aircraft factory, established at Alverca in 
October, 1930, w ith plans to p roduce planes of French design for the 
A rmy and N avy, had 17 planes under construction in 1931, four of which 
were completed and Aown. The Army aviation service had 75 airplanes 
and the Navy 30 planes. 

Portugal 

An exclusive concession was granted to the Sociedade Portugucsa de 
Estudos e Linhas Aereas, L td., and the Companhia Portuguesa de Avia\ao 
by the Portuguese government September 16, 1931. None of the projected 
lines was in operation at tbe close of the year. The Sociedade Portuguesa 
de Levantamentos Aereos, Ltd., purchased an airplane for aerial photo­
graphic work, but had not used it by the close of 1931. 

The Aero Club of Portugal operated an aviation school at Lisbon, from 
which eight students were g rllrhL'l ted in 193r, and another course was 
planned for eight or ten more students. T hree airplanes were privately 
owned near L isbon and eight private .pilot's licenses were issued to private 
fliers during 1931. 

Ruman ia 

Three air transport lines served Rumania in 1931. The government 
line, "Lares," maintained service on two routes: Bucharest-Galati-Chisinau 
and Bucharest-Constantza-Balcic. The French company, Compagnie Inter­
nationale de Navigation Aerienne, operated two lines: Bucharest-Belgrade­
Vienna-Paris and Bucharest-Istanbul; while the Polish line, "Lot," linked 
Bucharest, Iassy, Czernowitz and Warsaw. 

The budget of the Rumanian civil aviation department for 1931 
amounted to 35,8J4,032 lei ( $214,884), a decrease for 1930 figures. There 
were two flying schools in the country, and the principal club, the Royal 
Rumanian Flying Club, had 6oo members and obtained $18,ooo in subsi­
d ies al)nually. 

Siam 

Services into the interior of Siam formerly maintained by the Siamese 
Army were taken over during 1931 by the Aerial Transport Company of 
Siam, Ltd., under supervision of the Ministry of Commerce and Com-
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munications. Beginning in Augus~, 19JI, bi-weekly passenger and .freight 
service was ·maintained over the route of the proposed .railway between 
Korat-Ubon-Nakorn Pat}.om. 

Siam was linked witi;l Europe and other parts of Asia by two interna­
tional air lines. The Royal Dutch Air Lines increased its fortnightly service 
from Amsterdam to Batavia, with a stop at Bangkok, Siam, to weekly 
departures in each direction. The Compagnie Air Orient, the French 
company, had a fortnightly service through Siam from Saigon to Paris. 

Spain 

Spain was ·Served with air lines totaling ·2>359·3 miles on October r, 
1931. The principaL operating company, Concesionaria de Lineas Aereas 
Subvencionadas, S.A., or "Classa," received 3,ooo;otio pesetas· annually from 
the government and held certain monopolistic rights. Allied with the 
corporation, although operating independently, were Union Aerea and 
Jorge Loring. · 

Services in operation during 1931 included: Madrid-Barcelona and 
Madrid-Sevilla. The Madrid-Lisbon, Madrid-Barcelona, Madrid-Canary 
Islands; Sevilla-Larache, and Sevi!la-Granada, operated in 1929 and 1939, 
were discontinued as unprofit~ble. 

During 193.0, 363,719 miles were Bown on these lines, carrying 5·959 
passengers, 2,500 pounds of mail and 137,ll3 pounds of freight. Spain 
continued to show considerable interest in lighter-than-air development, 
although it owned no airships. T he airport at Sevilla was equipped with a 
mooring mast and became a port of call on the Europe-South America air­
ship route of the "Gtaf Zeppelin." 

Three aircraft manufacturers and four engine producers, most of whom 
operating under rights to foreign patents, were in production during 1931. 
During the preceding year, 218 ::omplete planes and 17 seC~planes were 
manufactured in Spain. Aviation schools were operated in Madrid, 
Barcelona, Alcala de Henares, Guadalajara, Canagena and Albacete. 
Private flying was confined principally to Bights of visiting tourists from 
other countries. Spain maintained a military air force in its milit.ary estab­
lishment. 

In addition to its own national air transport line, Spain was connected 
with other parts of Europe thr011gh cooperative arrangements with the 
Deutsche Luft Hansa and an Italian lin.e, which Qrovided through service 
to Berlin or Rome. 

Straits Settlements 

Service to the Straits Settlement was increased in 1931 with the inaugura­
tion, August 5, of the new weekly service of the Royal Dutch Indian Air­
ways between Singapore and Medan with Americ.an-engined 16-passenger 
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With a Mr:mgc mindin)! u! ol<l nml new. a ~olden p3god3 ln Bangkok. 5tam. j., ~t'n 
(rntu the W.t>p-prmcrnl T'ukk<.r of K.L.M. 

WJIJR I~WINDS 11\1 SPAlN 

Whirlwind-powcrct..l Fnl..kcr trnmpon plane of the Spanish "C.L.i\ .S.S.A." Lines 1s 
seen warming up at Madrid, Spain, for !light. 
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Fokker planes. Thirty-two hours in transit time were ·saved by the four 
hour flight. 

Service was continued on the Singapore-Batavia route inaugurated by 
the K.N.I.L.M. in 1930. F rom the time the line was opened, March 4, 1930, 
until the end of that year, 6r6 passengers, 6>31-4 kilograms of freight, and 
668 kilograh1s of mail were carried on the Singapore-Batavia line. 

The Singapore Flying Club added a Saro Cutty Saik flying boat to its 
three D. H . seaplanes in 1931. The Kuala Lampur Flying Club operated 
three D. H . land planes throughout the year. Forty men quali£ed for 
pilot's licenses in tbe two clubs during the year. Only one member, 
however, owned his own plane. 

Sweden 

The Aktiebolaget Aerotransport (Swedish Air Transportation Company 
or A.B.A.) received the largest subsidy in its history from the Swedish 
government in 1931, totaling 65o,ooo kroner ($174,200). However, 
revenues from passengers, mail and freight together with the subsidy were 
insufficient to meet operating expenses. The government Was confident 
that the vohm1e of air mail could be built up to make the service profitable. 

In cooperation with Deutsche Luft Hansa, K.L.M., and the Finnish Air 
Service Company, A.B.A. maintained service in 1931 between Malmo· 
Hamburg-Berlin, Malmo-Ain$tcrdam, and Stockhohp-Hclsjngfors. During 
1930, it flew 415,852 kilometers with 16,231 passengers, 27,904 kilograms 
of mail and 30,.555 kilograms o.E freight as compared with 333,420 kilo. 
rneters Bown in 1929 with 5,350 passengers, 56,zzz kilograms of mail, and 
36,739 kilograms of freight. 

Switzerland 

The two largest Swiss aviation companies, "Balair" and "Ad Astra," 
were merged March 26, 1931, when stockholders of the "Balair" company 
appmved the move, which had been previously approved by the stock­
holders of "Ad Astra." The merger was due largely to the desires of the 
Swiss governhient to effect a more efficient organization of international 
services for which subsidies wer.e granted by it. The new company was 
known as Schweizer~sche Luftverkchrs, A.G., or ' 'Swissai.r," and had a 
capital of 8oo,ooo Swiss francs. 

A net profit. of 49,308 Swiss francs was declared for I9JO, permitting a 
distribution of. a :live per cent. dividend to stockholders. Receipts from 
passenger and freight traffic totaled 257,971 Swiss francs; from mail traffic, 
409,673 Swiss francs; and from federal subsidies, 367,910 Swiss f[ancs. 
At the time of the merger, it was announced that the two c-ompanies had 
flown 1,988,ooo miles since they began operations without a serious acci· 
dent and without loss of a package or letter. 
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The new company owned II planes and employed 10 pilots, 8 
mechanics, and 7 radio operators. It operated the route &om Basic to 
Zurich, Munich and Prague independently, and cooperated with Imperial 
Airways, Ltd., on the Zurich-Basic-Paris-London route and with Deutsche 
Luft Hansa on the Gcneva-Basle-Mannheim-Frankfurt-Berlio line. I t 
joined Air Union and "Cidna" in speeding mails &om Basle to Cherbourg 
to improve the service between the United States and Switzerland. o 

BASLE AIRPORT AT 1\.'lGHT 

Bathed in a flood of light, the Basic, Switzerland, Airport is ready to receive planes 
safely as the sun sinks behind the city. 

additional charge was made for mail carried on the special steamship 
planes. 

Imperial Airways routed its London-Indian service through Switzerland 
in r93r, and the Luft Hansa maintained an independent service on the 
Basle-Geneva-M:meille-Barcelona roure. Sightseeing and taxi flights were 
made by the owners of the Basic airport, Aviatik beider Basel. The Basle 
airport was lighted fo r night nying. Six private planes were registered in 
the country, and 12 private pilots have been licensed, three of them during 
1931. 

Turkey 

Civil avtatton in Turkey during r931 was represented by the operation 
of two air lines, one French and the other Italian. The French line, 
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"Cidna," linked Paris with Istanbul; and the Italian line maintain~d service 
from Brindisi to Istanbul. 

There were no privately owned planes in Turkey. Numerous sections 
.of the country were marked off as military zone~ through which airplanes 
were not permitted to pass. Considerable interest was shown in the world 
re.cord distance flight of the Americans, Russell Boardman and John 
Polando, from New York to Istanbul in a Bellanca (Wright Whirlwind) 
monoplane. 

A severe cen~orship prevailed on military aviation information, although 
the Turkish press printed a statement August 30 that the Ministry of 
National Defense had received 37 additional planes through the Turkish 
Aviation League. 

Union of Soviet Socialist Republics 

So.viet air lines totaled 41,000 kilometers (25,8oo miles) in October, 
1931, about I~ times the distan~e in 1923 when services were first estab­
lishe.<;l. By the end of 1930, services had grown to 29,2.8r kilomete.rs. 
During that year, s,88$,754 kilometers were flown with 17,834 passengel'S, 
206 tom of freight and 144 tons of mail. Mail poundage increased sharply 
during 1931 to 258 tons for the first ten mol)ths. 

Expenditures for air Line development in the U.S.S.R. during 1931 were 
reported at $7o,ooo,ooo. Because of the similarity in geographic and cli­
matic wnditions in the United States and the U.S.S.R., Soviet authorities 
watched American air line development closely, sending a commission of 
the Soviet Civil Aviation Trust to the United States in December, 1931, to 
study American lines with a possible view to purchasing equipment and 
engaging American technical .assistance. The vastness of the U.S.S.R. 
made the problem of developing rapid communication more pressing than 
in other countrie-s arid considerable emphasis was being placed on the exten­
sion of lines to outlying places. 
• The two air transportation companies. operating within the boundaries 

of the U.S.S.R., the Dobrolet and Ukrvoskukhput, were merged into the 
Soviet Civil Aviation Trust. During 1930, ·only on~ line was operated 
throughout the year, but in 1931 practically all important r-outes ·were being 
opera~ed 12 months ·of the year. 

The main passenger air lines in 1931 were: Moscow-Irkut$k, 4,7oo 
kilometers; Moseow-Baku, 3,025 kilometers; Moscow-Tashkent, 3,000 kilo­
meters; Archangel-Syvtyvkar, r,ooo kilometers;, Irkutsk-Yakutsk, 2,706 
kilometers; and Khabarovsk-Sakhalin, 1,180 kilometers. There were num­
erous branch lines, many of which counected new .industrial enterprises 
with Moscow and Leningrad. During 1930, up to 40 mail and passenger 
services were in operation. Important new routes added late in 1931 in-
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eluded; Moscow-Leningrad, Leningrad-Kiev, and Leningrad-Murmansk, 
which crossed the Barents Sea to Franz Josef Land. In 1932, another 40 
air routes were to be added, bringing the total mileage of routes up to 
70,ooo kilometers ( 43,750 miles). 

International air transport was provided by the German-Russian Air 
Transport Company, "Deruluft," which operated three routes: Moscow­
Koenigsberg, Leningrad-Koenigsburg; and Koenigsberg-Berlin. A marine 
airport was under construction at Leningrad, designed to be the largest in 
Europe. It was to constitute part of a new "aviation city," with two avia­
tion schools, meteorological a.nd radio stations and other aeronautical 
activities centered there. 

Aircraft construction, although a new industry in the U.S.S.R., was re­
ported to have made considerable progress during 193r. New types built 
and put into operation during the year included the all-metal ANT-9 tri­
motored nine passenger plane with a maximum speed of 205 kilometers an 
hour; the K-5, a single-engined six passenger plane with a high speed of 
198 kilometers an hour; and the rusdess steel, electrically welded, six pas­
senger plane "Steel-2," built entirely of Soviet materials. The first Soviet 
32-passenger monoplane of aluminum alloy, the ANT-r4, with five engines 
of 480 horsepower each, was hailed as the greatest manufacturing achieve­
ment of the year. 

The "Vetrolet," a new type autogiro without wings, also was built 
during the year. New aviation schools were nearing completion at Rostov­
on-Don in the North Caucasus; Balashov in the Lower Volga Region; and 
Tambov in the Central Black Soil region, each to accommodate I,ooo 
students. 

Yugoslavia 

Four aircraft factories in Yugoslavia manufactured 270 planes in 1930 
and 180 in the first six months of 1931. Four engine companies produced 
250 engines in 1930 and r8o in the first six months of 193r. · 

The company for Aerial Communication, Ltd., or "Aeroput," inaugu­
rated service in 1931 between Belgrade, Sarajevo, Split, Susak and Zagreb. 
Two other routes, Belgrade-Sarajevo-Podgorica and Belgrade-Skoplje­
Saloniki, were operated by the company which also cooperated with the 
Austrian Air Traffic Company and the French "Cidna" in providing ser­
vice between Belgrade and Vienna. "Cidna" also flew from Belgrade to 
Istanbul on regular schedule. 

During the first six months of 1931, 190,000 kilometers were Aown on 
these routes, with 2,100 passengers, 1,900 kilograms of mail, and 1 5,ooo 
kilograms of freight. This compared with the 1930 figures of 432,263 kilo­
meters flown with 3,184 passengers, 7,849 kilograms of mail, and 27,971 
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kilograms of freight. The second six month period was generally heavier 
than the first. Strong support was assured the Yugoslav company through 
cash subsidies from the government. 

Twenty students were under instruction in 1931 in the new school of the 
Association of Reserve Aviators of the Kingdom of Yugoslavia. There were 
no more than four privately owned planes in the country and four private 
pilots. The military air force was supplied with planes principally of 
French or Yugoslav manufacture. 
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CHAPTER XVII 

OUT OF THE ENGINEERING LABORATORY 

Design Trends Toward Higher Speed in Military and Transport Planes­
Use of Metal Increases-Retractable Landing Gear Develop~d­

Power Plant Efficiency Improved-New Models Introduced 

ENGINEERING progress in aeronautics during 1931 resulted from 
detailed refinements in aerodynamic and structural design rather than 
from any radical innovation or invention. The principal advance was 

made in the increased cruising speed of ai rcraft, both commercial and mili­
tary. There also was a definite trend toward simplification of design made 
necessary by the realization that planes in the commercial field had to be 
designed to meet a price Limit and standards of performance never before 
attained. 

Greater values in both military and commercial aircraft were offered 
at the opening of 1932 than at any time in the history of the industry. 
Strict economies in design, which called for careful analyses of the cost of 
production and cost of maintenance, brought prices down and sent values 
upward. The commercial airplane for 1932 was being offered at about 
one-half the cost of a less advanced product of a few years before. 

Although all of the major manufacturers carried on research pr~.rams 
looking toward fulfillment of the requirements of a future market jwhcn 
general business conditions should be improved, the 1931 market left a 
definite imprint on design. It was chiefly a military market-Army and 
Navy purchases accounting for nearly 6o per cent. of the production dollar 
value-and it was logical to find a major share of the year's engineering 
advances in this field. Secondly, the market held out certain promise in 
the transport field-the air transport lines purchasing nearly $s,ooo,ooo 
worth of new equipment during the year-and some important detail re­
finements were achieved in transport planes. In the private commercial 
field, the market was essentially a low-priced one with the result that every 
effort was made to sell planes at the lowest dollar value possible. The only 
exception to this was the general trend toward self starters as standard 
equipment on all ships, except those in the very light, low horsepower 
class. 

Speed and more speed was the note which dominated engineers in the 

271 
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preparation of planes for the 1932 market. The importance of speed, 
emphasized in both military and transport aviation, had grown steadily 
since 1926. Perhaps the greatest advances were made in the field during 
1931. Results of tests on new military types during the year indicated that 
pursuit planes with tactical squadrons would soon have speeds in excess of 
225 miles an hour; attack and observ· jon planes, speeds of 200 miles an 
hour; while bombardment, the slowe~ member of the air family, would 
push forward to speeds of more than 180 miles an hour. 

Initial procurements were made during 1931 of pursuit types having a 
high speed of 214 miles an hour, as compared with r75 miles an hour for 
standard types in service. New observation planes were developed with 
speeds as high as 182 miles an hour, an increase of about 40 miles an hour 
over types generally in service. The most marked improvements were 
made, however, in the performance of bombardment and attack types. A 
new bombardment plane passed its experimental tests with a high speed of 
188 miles an hour, representing an increase of 6o miles an hour over stand· 
ard types and marking an advance in one year greater than that made 
during the entire period from the close of the World War to 1931. A new 
attack plane, which passed its tests and was being procured in sufficient 
quantities to equip one attack squadron, attained a high speed of 196 
miles an hour, an increase of 55 miles an hour over types operated by other 
squadrons of the attack group. In obtaining these improved performances, 
none of the other essential characteristics required of military planes by the 
United States-such as high safety factor, maneuverability, and adequate 
armament-was sacrificed. 

In the commercial field, it was fairly well established that 145 miles an 
hour could be expected as reasonable for both light and heavy transport. 
Several models for light transport had high speeds above 200 miles an 
hour and cruising speeds of from 170 to 18o miles an hour. This develop­
ment of speed in transports pointed the way for future improvement. The 
increased speed was generally achieved by increase in engine power with a 
consequent increase in dead weight and decrease in pay load. Airplanes 
were flying faster with their cargoes, but were not capable of carrying as 
much cargo per horsepower as they did formerl y. This might be called 
negative progress, but it was the immediate price of increased speed. The 
next step was to work out designs, presuming 145 miles an hour to be 
sufficient, which would be capable of carrying greater pay loads through 
reduction of structural weight of aircraft and the unit weight of engines. 
Several examples of reductions in all-metal structural weights for given loads, 
accomplished in 1931, pointed the way toward a solution of the problem 
by designers. 

The supreme speed achievements of 1931 were to be found in the 
performances of such high speed racing planes as the Vickers Supermarine 



OUT OF THE ENGINEERING LABORATORY 2.73 

NEW 1-TIGH SPEED BOMBER 

With the speed of former pursuit types, the new Boeing low-wing, :~11-mctal, llornrc­
powerc:d bomber undergoes its tests. 

LATEST CURTISS HAWK 

New Curtiss P-6E, Army single-place pursuit, is powered with Curtiss Conqueror, 
chernically-coolcd engine developini 700 horsepower. 
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( Rolls Royce R) S-6B for the Schneider Trophy Race in Great Britain, and 
the Laird Solution (Pratt and Whitney Wasp), Lockheed Altair (Wright 
Cyclone), Gee Bee Racer (Pratt and Whitney Wasp, Jr.), and Travel Air 
Mystery Ship ( Wright Whirlwind) in the United States. The British ship 
established a new world's speed record of more than 400 miles an hour. 
The four American ships spent the year in a series of record breaking per­
formances, attaining speeds well over 225 miles an hour for prolonged 
Bights. Major James H. Doolittle crossed the continent in the Laird 
Solution for a new record of II hours and 15 minutes. 

T he trend of design as indicated in an analysis of the Approved Type 
Certificates issued by the Department of Commerce during the llrst four 
years of its airworthiness inspection service, 1926-31, indicated a definite 
trend to,ward larger and faster planes with higher wing loadings, lower 
power loadings and pay loads less in proportion to gross weight. This 
analysis made by the Department in 1931 included 390 models receiving its 
approval, but made no attempt to give greater value to a good design 
capable of creating an attractive market than to a design which may have 
been abandoned by an experimental manufacturer after receiving an Ap­
proved Type Certificate. It was interesting, however, as a theoretical study 
of design trends. 

In 1927, the analysis indicated that the average plane carried only about 
nine pounds to each square foot of wing area and 18.5 pounds to each 
horsepower. D uring 1930, the mean averages showed that the wing load 
had been increased to 19 pounds per square foot of lift area, while the 
number of pounds carried for each horsepower had reduced to 14·5· This 
trend was continued throughout 1931, so that the commercial plane for 
1932 had a much higher wing loading and considerably lower power load­
ing than in any previous year. The greater wing loadings were p11ssible 
only through better and stronger construction with but little increase in 
weight, while the power loadings were reduced with minimum sacrifices 
of weight and fuel consumption. Pay loads during the four year period 
showed a slight decline, but the curve was Battened out considerably in 
1930 and 193r, when designers in the transport field were giving special 
attention to the problem of increased pay loads. 

One of the interesting points brought out by the study was that recent 
designs showed marked increases in top speed without a proportionate 
increase in landing speed. The average top speed of designs approved 
during 1930 was 138 miles an hour, while the average landing speed was 
64.75 miles an hour. In 1928, the ratio wa~ 125 miles an hour top speed 
to 61 .25 miles an hour landing speed. 

Along with increased speeds, several designers were devoting their 
attention to increased size for planes in the transport field . Several large 
transport models in use on the transport lines made their bid for patronage 
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TORPEDO PLANES IN FORMA TTON 

Navy torpedo plane squadron V-T-1 Oying in formation with a Douglas (2 Wright 
Cyclones) patrol boat in the foreground. 

NAVY'S LARGEST NEW PLANE 

Martin XP2M-1 (3 Wright Cyclones) on river ncar Anacostia Naval Air Station ready 
to undergo its patrol-bomber tests. 
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on the basis of increased comfort and conveniences, and one type introduced 
during 1931 was actually wider than a Pullman car with plenty of room 
to move from cabin to cabin, with dining service and lounging a<:com· 
modations. 

Improvement in aerodynamic efficiency of airplanes, partly responsible 
for increased speeds dur;• g 1931, was a result of greater attention to the 
fairing of engine nacelles, wing fillets, strut intersections and landing gears. 
The retractable landing gear came into greater favor among designers 
during 1931, and many employed this method of achieving a major step 
in the improvement of the airplane's efficiency. Airplanes of the cantilever 
low-wing. monocoque type were cleaned up fu rther through the retraction 
of their undercarriages, while other and more conventional airplanes of the 
braced biplane type were refined by better wing cellule design, better 
streamline shapes and cleaner undercarriages. 

Perhaps the outstanding aerodynamic achievement of the year was the 
successful use of automatic "slots" and "Haps" on a high speed airplane of 
high wing loading. The Curtiss Aeroplane and Motor Company incor· 
porated these features into a low-wing attack airplane for the Army and 
received a production order for the new type. The usc of automatic "slots" 
and "Raps" to improve the aerodynamic efficiency of airplanes had been 
successful previously only on ai rplanes of very light wing loadings. It 
was apparent that there was some relation between wing loading and 
general cleanness so that increasing the speed range through the use 
of automatic "slots') and "flaps" can be effected only on machines having 
a cleanness ratio which must be higher with machines having a heavier 
wing loading. 

The trend toward the use of metal in place of wood and fabric con­
tinued to be dominant during 1931. Practically all of the new military and 
commercial models introduced utilized metal for fuselages and tail surfaces, 
while several were constructed entirely of metal. The stainless irons and 
steels were gradually broadening their uses and in 1931 were enlarged to 
include streamline tie rods and exhaust manifolds. The use of electrical 
spot welding of stainless steel for structures was expected to mark a further 
advance in the fabrication of ai rplanes. The first stainless steel, spot welded 
airplane was completed late in 1931 after several years of research by metal­
lurgists and technicians of the Edward G. Budd Manufacturing Company. 
The ship, an American S::tvoia Marchetti (Kinner) amphibian, was con· 
structed entirely of stainless steel with the use of the new process. The 
metallurgists reported that stainless steel had less bulk than duralumin, 
being 10 to 14 per cent. lighter than wood and 6 to 8 per cent. lighter than 
duralumin, and was much easier to weld. Previously, the applicability of 
spot welding to stainless steel was considered a very difficult process, because 
the high heat temperature to which the steel had to be submitted weakened 
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SPEEDS AMERICAN AIRWAYS MAIL 

Stearman Junior Speed M:1il (Wright Whirhvind) biplane of American Airways used 
on schedules cnrrying air mail exclusively. 

NEW AMERICAN AIRWAYS TRANSPORT 

Pilgrim xoo·A (Pratt and Whitney Hornet) transport introduced in 1931 to carry mail, 
passengers and express for American Airways, Inc. 



AIRCRAFf YEAR BOOK 

it considerably. As a result, corrosion set in wherever spot welding had 
been done, causing the steel to lose its physical characteristics and advan­
tages. 

Research and extensive tests overcame these difficulties by applying the 
electrical current for only a fraction of a s.econd, sufficient to produce the 
required weld, and by concentrating it in very small diameters. Pliers, 
carrying the electrodes, were used without insulation, and, although the 
current, which had a high number of amperes, passed through the body 
of the ind •idual operating the machine, the voltage was so low that the 
operator did not feel the electricity even if his hands were wet. The new 
machine could be operated by an unskilled laborer and without any danger. 
The spot weld was not only lighter than rivets, but was decidedly stronger 
and far more durable and reliable, insuring water tight fittings at even the 
most difficult joints. 

The results of research of this character were looked upon as important 
steps toward the improvement of production methods, which was slow in 
most factories because it was not easy to make the change from the old 
steel tubing construction to the various types of all-metal construction suc­
cessfully introduced. 

There was considerable progress during the year in the design of small 
equipment and tools to facilitate operations which were formerly very 
slow and expensive. One of the mo~t expensive operations generally em­
ployed in constructing metal aircraft bad been riveting. Several riveting 
devices were put on the market in 193r which greatly speeded up the 
process and also improved the quality of the work. One company designed 
a machine which punched the hole, clamped the sheets together, inserted 
the rivet and headed it over, all with one movement on the part of the 
operator of the machine. Many other tools of the pneuma·tic type were 
devised for the accomplishment of riveting speedily and efficiently. The 
operation of flanging sheet metal into structural shapes, such as tapered or 
curved channels and other members bent from flat sheet, was greatly im­
proved by a machine which accomplished the task without forms or 
patterns. 

The method of cellular construction introduced in the Northrop Alpha, 
whereby "U" channels were riveted one inside another in varying shapes 
to make a suitable wing curve or other structure, represented an important 
advance in the construction of airplanes. The method also was applied in 
the construction of the latest model in the V gught Corsair series, and was 
looked upon favorably by designers in other plants. 

New Army and Navy Models 

In the military field, there was a decided trend toward monoplanes and 
metal construction. Boeing, Curtiss, Detroit Aircraft, Douglas and <?eneral 



OUT OF THE ENGINEERING LABORATORY 279 

Aviation all turned out military monoplanes of outstanding performance. 
The Boeing and Curtiss ships were entirely of metal with no cloth used. 
The first two-seater pursuit, powered with a Conqueror engine, was per­
fected for the Army during the year by the BJJ Aircraft Corp., represent­
ing a departure in the tactical use of pursuit planes. The Anny's first 
low-wing all-metal bomber, powered with two Hornets or two Conqueror 
engines, was completed by the Boeing Airplane Company. 

Low-wing metal construction was incorporated into the new attack 
plane, equipped with "slots" and "flaps," for the Army by the Curtiss 
Aeroplane and Motor Company. General Aviation employed low-wing 
construction in its twin-engined, three-place, observation plane equipped 
with retractable landing gear and powered with two Conqueror engines 
£aired into the monoplane wing. 

The Army placed substantial orders during the year for the latest 
models of the Boeing P-12 and Curtiss Hawk P-6 pursuit types. The new 
Boeing model was known as the P-12E, and the latest Curtiss Hawk as 
the P-6E. Both showed marked improvement over previous models of the 
same basic design. The Boeing had an all-metal monocoque fuselage· to 
distinguish it from previous models, while the new Curtiss Hawk substi­
tuted chrome molybdenum steel for carbon steel in its framework and was 
fully £aired and streamlined with a Prestone-cooled Conqueror engine to 
power it. Curtiss also introduced two new Falcon models, the 0-1G and 
0 -39, two-place observation planes for the Army. 

The Navy sought to extend the use of airplanes through the design of 
fighters to be housed within the hull of the new airship U.S.S. "Akron" 
and observation amphibians to ride beneath the surface of the seas on the 
backs of submarines. Navy planes were already at sea on the backs of the 
surface fleet, installed on battleships, cruisers and aircraft carriers. Now, 
the Navy proposed to have planes with its cruisers 9£ the sky and its under-
surface craft. ' 

The housing of aircraft within the hull of an airship was entirely an 
American idea, the "Akron" being the first airship designed to carry fight­
ing planes with her. The XFgC-r, a high speed, maneuverable, single­
place fighter powered by a Wright Whirlwind engine and equipped for both 
carrier landings and hooking onto the special trapeze arrangement of the 
"Akron," was completed and tested during 1931 by the Curtiss Aeroplane 
and Motor Company. Five of these speedy fighters were to be housed 
within the envelope of the "Akron" in a special hangar entered from be­
neath the hull by means of a trapeze extended through a trap door. 

The use of aircraft aboard submarines was not a new idea, the British 
having built the Parnall Peto (Armstrong-Siddeley Mongoose), a light two­
place observation seaplane, for catapult work from the H.M. Submarine 
"M-z" in 1928. The British submarine, the largest of Great Britain's 
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under-water craft which was completed at the close of the World War, 
housed the seaplane in a steel hangar improvised from an old gun turret. 
Ten men stood ready to slide the seaplane from its hangar on specially 
designed rails as the M-2 came to the surface, unfolding its wings as it 
moved onto the catapult to be hurled into the air by compressed air. The 
little plane kept in contact with its base by radio, reporting observations 
which it made on reconnaissance Bights. Upon returning to the submarine, 
it was hoisted aboard by a derrick which placed it in position to have its 
wings folded and be snugly stowed into the hangar before submerging. 
Two years of practice made it possible for the hangar crew to have the 
plane in the air within a very few minutes, and to stow it away upon re­
turning in a similarly short time. The submarine plane, while still con­
sidered experimental in Great Britain, offered great possibilities for aircraft 
to operate from bases in advance of the Beet, an advantage not offered by 
the vulnerable aircraft carrier which must remain under the protecting 
guns of other surface vessels. The British submarine-carrier is illustrated 
elsewhere in this volume. 

The American submarine plane development was unique in that it was 
being concentratt-r\ on a light monoplane amphibian with folding wings, 
which could be~wed away in a small tube. T he amphibian would have 
an advantage over the seaplane in that it could land on carriers and land 
bases as well as operate from the submarine or water. Photographs of the 
American submarine-plane the XSL-x, built by the Grover Loening Air­
craft Company, had not been released and specifications were being closely 
guarded. 

The Navy's latest production fighting plane was the F4B-3, a Boeing 
fighter, similar to the Boeing P-12E pursuit described earlier, except that 
it was equipped for carrier landings. B/ J Aircraft Corp. completed a modi­
lied single-seater fighter with a metal monocoque fuselage for the Navy, as 
well as a new two-seater observation plane powered with a Pratt and 
Whitney Wasp, Jr., engine. Curtiss Aeroplane and Motor Company com­
pleted new models of the Curtiss Helldiver two-seater observation plane 
for the Navy, the 02C-1 and OzC-2. The Glenn L. Martin Company 
ccmpleted the largest Byiog boat designed for Naval aviation service in 
June, when the XPzM-1, an all-metal patrol-bomber with three Wright 
Cyclone engines, was started through its rigid tests. The Chance Vought 
Corp. completed and tested a new two-place all-metal observation plane 
with monocoque fuselage for the Navy in 1931, and incorporated a new 
wing cellule arrangement into the latest model of the Corsair series, the 
03U-2, powered with a Pratt and Whitney Hornet instead of the Wasp 
used in earlier models. 

In the commercial transport field, progress was due mainly to the bene­
fits of another year of experience among air line operators who cooperated 
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AUTOGIRO GOES SOUTI-1 

Pitcairn PCA-2 (Wri~:ht Whirlwind) autogiro c:nroute to Miami Beach, Fla., during 
1931 All-American Air Races. 

DEMO~STRATING TO ROYAL VISITOR 

Pitcairn PCA-2 (Wright Whirlwind) autogiro of the Standard Oil Company of New 
York lands on estate u~d by King and Queen of Siam. 
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closely with manufacturers in suggesting ahanges and improvements in 
design, aimed principally at lower operation and maintenance costs. Willie 
there were few new models introduced during the year, those from previ­
ous years were very much refined in detail and their speeds increased con­
siderably. This was done mostly through the increased use of engine rings, 
nacelle streamlining, relocation of engine nacelles, and similar devices, the 
perfection of which could not be credited to the year. Their value was 
recognized and their use increased. 

Refinements in Transport Planes 

With maintenance costs on most air lines amounting to from 50 to 6o 
per cent. of all expenditures, the problem of incorporating features· in the 
original design of transport planes which would make their maintenance 
easy and less costly was given important consideration. The Operations 
and Maintenance Committees of the Air Transport Section of the Aero­
nautical Chamber of Commerce set up a system for constant interchange 
of maintenance information between the member air line operators and 
made direct suggestions to manufacturers to be incorporated in new trans­
port designs. The air line operator's need was for an airplane with high 
speed, reasonable passenger comfort and low operating and maintenance 
cost. 

TJ::_..,.American Airplane find Engine Company, a division of The 
Aviation Corporation, introduced a new single-engined ten-place transport 
during the year designed to meet the needs of American Airways, Inc., 
the operating division of The Aviation Corp. A compartment designed to 
hold more than 400 pounds of mail and express, in addition to the passenger 
load, was included directly beneath the pilot's seat. Passenger's baggage 
was stowed beneath the passenger cabin in a compartment which could 
be reached easily from the outside. Known as the Pilgrim roo-A, the 
monoplane was of conventional design powered with a Pratt and Whitney 
Hornet eng ine. Boeing Airplane Company continued development work 
on its low-wing all-metal monoplane known as the Monomail and placed 
it in service with mail, passenger and express during 1931 to study its 
characteristics. 

Detroit Aircraft Corp. introduced a new high speed seven-place low­
wing transport with retractable landing gear, known as the Lockheed 
Orion. It was designed for air line operation on schedules of .r8o miles an 
hour, and was placed in service on four routes during the year. It was 
powered with a Pratt a11d Whitney Wasp engine. Other single-engined 
transport planes, including the Bellanca Airbus, Consolidated Fleetster and 
Northrop Alpha underwent refinements during the year as will be noted 
from the performance tables printed directly preceding the design sections 
in a later chapter. Ford introduced a single-engined freight cargo plane 
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during 1931, known as the Ford 8-A, powered with a 725 horsepower 
Hispano-Suiza engine. 

In the multi-motored transport field, no new land plane was introduced 
during the year, but the world's largest amphibian, which was also the 
largest plane ever built in the United States, was completed for service on 
the Latin American routes of Pan American Airways, Inc. Such multi­
motored land planes as the Boeing 8o-A, Curtiss Condor, Fokker F-32, 
Fokker F-10A, Ford 4-AT-F, Ford 5-D, Ford 5-AT-C, and Stinson T Air­
liner were continued in operation on the major air lines with modifications 
and refinements made through the cooperation of the operators and manu­
facturers. In the marine operation field, Conoslidated Commodore flying 
boats, Keystone Loening amphibians, and Sikorsky S-41 and S-32 am­
phibians were used for transport services. 

Details of W odd's Largest Amphibion 

Without doubt, the Sikorsky S-4o-the world's largest amphibian­
embodied some of the most interesting design problems faced by an engi­
neer in the development of a new type. It was powered with four Pratt and 
Whitney Hornet engines which gave it 2,300 horsepower, more power than 
the average railway locomotive. It had a fuel load capacity of 6,830 pounds, 
which was more than the weigh to£ some tri-motored transports in regular 
service. It was designed to carry 45 to 50 passengers and a ton of mail 
and baggage. It was 24 feet high; had a wing span of 1 14 feet; and an 
overall length of 76 feet 8 inches. Its gross weight was 34,000 pounds. 

These 17 tons of steel and duralumin took off in 20 seconds and had 
a high speed in excess of 130 miles an hour, with a cruising speed of about 
115 miles an hour. The interior of the cabin was built like a Pullman car. 
It was 18 inches wider than a Pullman, with compartments, wide aisles, 
eight-foot ceiling and large windows which gave an unobstructed view of 
the ground. With a full fuel load the range was estimated at r,ooo miles. ""-. 
The first two ships of this design were placed in service from the Miami 
marine base of Pan American Airways late in 193 r to obtain full data on 
the ships' performance. The construction of the giant amphibian, which 
could be converted into a flying boat with an additional r,Soo pounds of pay 
load available, was looked upon as an important step toward perfection of 
.practical aircraft for trans-oceanic services. 

A high wing monoplane of the same general type as its little brother 
S-41, the S-40 had a single Vee-bottom hull containing all accommodations 
for passengers and crew supported below the wing, with a pair of outboard 
wing Boats-as big as the hulls of most amphibians-to lend stability on the 
water. Fully retracting landing wheels and tail wheel were provided for: 
land base landings. On the basis of its gross weight of 34,000 pounds, its 



AIRCRAFT YEAR BOOK 

wing load was r8.2 pounds per square foot and its power loading, 14.8 
pounds per horsepower. 

The problem of aileron control, one of the most important to be solved 
in the design, was met by the use of a cable from each aileron running in 
toward the center section just behind the rear spar. Within the center 
section, the cables were attached to a pair of yokes which in turn were 
connected by links to a large sheave. Control wires from the cockpit ex­
tended through the roof of the hull. Rotational movement of the sheave 
produced a rocking motion of the yokes, which was transmitted by the 
cables to the ailerons and provided a differential aileron control which oper­
ated easily. 

A throttle of unique and ingenious design was developed to solve that 
problem of control in the big ship. It was extended from the cockpit roof 
between the two pilots and made it possible for either pilot, with one hand, 
to control all the engines singly or together, or in any combination which he 
might choose. T he two lower handles were connected to the outboard 
engines, the two upper ones to the inboard engines, and by grasping the 
two sets of split handles in the center, all four could be throttled simul­
taneously. An adjustment made it possible to synchronize the throttle 
setting of all engines while the plane was in flight. 

Other amphibians introduced during 1931 were the Loening Duckling, 
a two-place cabin monoplane with Warner Scarab engine mounted as a 
pusher; the Douglas amphibian, a twin-engined cabin monoplane with 
Pratt and Whitney Wasp engines; and the Privateer P-3 of Amphibions, 
Inc., a thrr"'-place cabin monoplane powered with a Continental A·70 or 
Wright '~vrl'irlwind r65 engine mounted as a pusher. Boeing Airplane 
Cempany, Ltd., of Canada, affiliated with the American company, de­
veloped a new metal monoplane flying boat with a Pratt and Whitney 
Wasp, Jr., engine, and called it the Totem. 

Light Planes for Private Flying 

Engineers watched with interest developments in the light plane field 
during 1931, since many companies felt that planes of this type would 
meet the needs of the low-price market offered. The result of design activity 
in this field, discussed in The Aircraft Year Book for I93I, was the offer­
ing of 13 different types of light airplanes to the public during the National 
Aircraft Show at Detroit. Only three of these models were placed into 
anything like large scale production, but the manufacturers of the success· 
ful types reported a fair market for their products which led them to con­
tinue development of their models and offer improved ships in 1932. One 
of the manufacturers withdrew from the field late in 1931, leaving the 
Curtiss-Wright Junior and the Aeronca Collegian, Cadet and Scout as the 
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AUTOGIRO FOR SPORT A:-.10 BUSI~'ESS 

Kellett K-2 {Contincnt.ll 165) autogiro, providing side-by-side seaung arr:tngemrn 
embodies $C\'cr31 new [caturcs in autogiro design. 

GOLFING BY AUTOGIRO 

Kellen K-2 (Continemal 165) lands on the Unks of tbe Ashbournc Countr)' Club wi 
Norman Smith, pilot, and Raymond Brunswick, player. 
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most popular models in production. There was scattered production of 
more than half dozen other light planes in this category. 

Alexander Aircraft Company entered the field late in the year with the 
Alexand~r Flyabout, the first two-place side-by-side cabin monoplane to pass 
the Department of Commerce tests in the light plane class of less than 
r,ooo pounds. It was powered with a Continental A-40 or Szekely 3-45 
engine. The Aeronca Collegian was a two-place side-by-side open cockpit 
monoplane powered with an Aeronca engine of 40 horsepower. The 
Curtiss-Wright Junior was a two-place open cockpit monoplane with a 
Szekely engine mounted as a pusher. It was to be available in 1932 as an 
amphibian. 

New private planes of greater weight and horsepower introduced during 
the year included : the Bird (Kinner K-5) five-place cabin monoplane; 
Curtiss-Wright (Gipsy) Sport Trainer, two-place open cockpit biplane; 
Curtiss-Wright (Kinner B-5) Light Sport, three-place open cockpit biplane; 
Curtiss-Wright (Whirlwind 240) Sportsman, three-place open cockpit bi­
plane; Curtiss-Wright (Challenger) Sedan, four-place cabin monoplane; 
Detroit Lockheed (Wasp or Cyclone) Altair, two-place semi-cabin mono­
plane; and the Spartan C5 (Wasp, Jr., or Whirlwind), five-place cabin 
monoplane. 

Autogiro and Other Developments 

The autogiro was offered to the commer.cial market for the first time in 
193r. Its development during the fi rst year of commercial operation will 
be described in a later chapter devoted entirely to that subject, "The Auto­
giro: Newcomer of the Skies." Most of the important features of its 
design bad been perfected prior to 1931, the year witnessing only minor 
reF Jements. Most of the autogiros sold during the first year were placed 
ia-i'he hands of advertisers anxious to use the unusual characteristics o£ 
its appearance to their own advantage in attracting public attention. Opera­
tion of the autogiro by private fliers remained .a field for sales effort in 
1932. 

Refinements of accessories and component parts used by aircraft manu­
f:.cturers in the fabrication of planes were achieved during the year, and 
aided considerably in the increased reliability and efficiency of the com­
pleted airplane. Some of the most important developments of the year in 
this field are to be considered in the next chapter, "Perfecting Component 
Parts for Airplanes." It is the first time that The Aircraft Year Book has 
given special treatment to this subject in a separate chapter. 

Trends in Engine Design 

The effect of refinements in engine design upon aircraft efficiency dur­
ing the year will be considered in another chapter in this section, '"Producing 
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American Engines." It should be interesting to note, however, that the 
major engine manufacturers made great strides during the year in increas­
ing the horsepower of their standard models without materially increasing 
weight. This was achieved through continued "stepping up" or "boosting" 
of power through supercharging, operating at greater wmkshaft speeds and 
using higher compression ratio~. The use of improved fuels and lubricating 
oil also played an important part in realizing the greatest efficiency in these 
engines. 

Packard Motor Car Company carried on further development of its 
Diesel Aircraft engine. The manner of throttling was changed by the in­
troduction of a barrel valve in the cylinder air intake. This valve was given 
enough clearance to permit entrance of enough air into each cylinder to 
keep it firing, but at the same time the valve provided sufficient braking 
action on the engine to slow it down when idling in a glide or dive. The 
compression of the Packard 2500 gasoline engine was successfully carried up 
to ro to r where the engine operated smoothly and efficiently with an output 
of 1,400 horsepower. With a supercharger, the Packard 2500, using a 6Yz 
to r compression ratio, was made to deliver r,6oo horsepower. 

Pratt and Whitney Aircraft Company did considerable work with super­
chargers, offering the Wasp, Jr.-normally a 300 horsepower engine at 2,ooo 
r.p.m.-with a supercharger to develop 400 horsepower at 2,300 r.p.m. at 
sea level or 360 horsepower at 4,ooo feet. The Series C Wasp also was 
supercharged from 420 _ horsepower to 450 horsepower. A supercharged 
Hornet B for military use was built with a rating of 575 horsepower at 
r,950 r.p.m. at S,ooo feet . One of the most interesting developments of 
the year was a combi nation hotspot and oil regulator designed for installa­
tion between the carburetor and rear section of all type Pratt and Whitney 
engines. The regulator utilized the temperature drop caused by evapora­
tion of gasoline to cool the oil and in the same unit provided means of 
heating the mixture from the engine exhaust in cold weather. 

Szekely Aircraft and Engine Company developed a series of low horse­
power engines to meet the needs of light airplane manufacturers during 
1931. The performance of the little 35, 45, 55, 65, 75 and 90 horsepower 
engines was improved considerably through detail refinements. 

Wright Aeronautical Corp. continued ground boosted endurance testing 
up to higher output. As improved cylinder head cooling designs permitted \ 
operation at increased compression ratios and manifold pressures, weak-
nesses in other parts of the engine appeared and corrections were success-
fully applied. Wright spark plug coolers, baffiing systems and improved fin 
design continued to assist in reducing bead temperatures and supercharger 
drives were improved to deal with the increased gear ratios. The Wright 
centrifugal wrapping band clutch was successful in suppressing overloads 
from torsional and other accelerations of the crankshaft. Many detailed 
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improvements developed in the high power endurance testing program were 
incorporated in production engines. As a result the Whirlwind, previously 
rated at 300 horsepower, passed its so hour test for a 400 horsepower ap­
proved rating. In a similar manner, other engines produced in the Wright 
factory were "stepped up" in horsepower during the year. 

The interest of the military services in a high speed program, with the 
development of an engine capable of delivering between 2,ooo and 3,ooo 
horsepower as its basis, was evidenced during the year with the announce· 
ment by the Navy of plans for a high speed research program placed in 
the hands of a leading engine manufacturer-not named publicly-and in 
the statements of the Chief of the Navy's Bureau of Aeronautics and the 
Assistant Secretary of War for Aeronautics recommending such a program 
in their annual reports for 193 I. It appeared certain that the heads of 
aviation in the Army and Navy felt that Congressional support .for such a 
program would result in the perfection of a good service engine for tactical 
planes of from r,2oo to r,soo horsepower. This was considered an impor­
tant need for future development. 

The Rolls Royce "R" engine developed for the Schneider Trophy Racer 
in 1931 demonstrated its ability to power the Vickers Supermarine S-6B at 
more than 400 miles an hour over a three-kilometer course and at 340 miles 
an hour for the entire Schneider course. The Schneider engine produced 
2,300 b.h.p. at 3,200 r.p.m. and weighed 1,630 pounds. Engineers C>li· 

mated that it gave close to 3,000 horsepower during its open throttle record 
tests. The power increase in the 1931 Schneider engine was 21 per cent. 
for a weight increase of 6Yz per cent. over the engine used in 1929. It 
remained for the British engineers to apply .the lessons learned in the de­
velopment of this engine to every-day military and commercial operation. 

The most interesting aircraft and engine designs in the United States 
developed or produced in 1931 are shown in three-view and two-view 
drawings immediately following the chapters in this section devoted to air­
planes, autogiros and engines from a manufacturing point of view. Specifi­
cations and performance figures, guaranteed by the manufacturers within 
five per cent., are provided in tables preceding the design sections devoted 
to commercial models. No military performance figures are given. 



CHAPTER XVIII 

PERFECTING COMPONENT PARTS FOR AIRCRAFT 

Fifty Industries Share Work of Developing New Accessories and Materials 
-Improve Instruments and Radio-New Airport Equipment­

Introduce Rudder F loats-Test "Robot" Pilot 

J\ VIATION-the outstanding product of creative genius in the twentieth 
£1 century-stands at the pinnacle of a pyramid of industries which it 

has taken centuries to build, drawing upon knowledge and products 
of more than 50 industries and a score of trades to fabricate wings for 
man. The airplane, the autogiro, and the super-airship are unmistakably 
products of the twentieth cen tury. T heir inventors, had they been endowed 
with ever so much creative ability, could not have lived in the eighteenth, 
seventeenth, sixteenth or any earlier century. In fact, these new vehicles 
of transportation which use the air as their element represent but the pin­
nacle stone in a pyramid that has been built by older industries down 
through the centuries, since the earliest days of civilization. It is not 
unusual, therefore, to find nearly three score industries inextricably woven 
into the fabric of the aviation industry, all contributing vital component 
parts to aircraft or engines which have come to be called by such prosaic 
names as accessories, equipment and materials. 

To many of the corporations in these allied industries, the needs of the 
aviation industry represent but a small part of their total business, yet all 
will testify that none is more exacting or meticulous in its demands for 
careful workmanship and perfect materials than the aviation industry. 
Many companies which have taken an active part in serving the automotive 
industry for a score of years have turned to aviation as a new field for the 
expansion of their activities and have established aeronautical nlscarch de­
partments to measure up to the high standards of the aviation industry. 

With the aircraft manufacturer rests the responsibility for designing, 
constructing and placing in production the airplane as a complete unit, 
but he can call upon specialists for the wheels, brakes, tires, struts, instru­
ments, fi ttings and other component parts he needs. So, too, the manufac­
turer of aircraft engines must design and turn out a satisfactory power 
plant as a finished product, but he would not think of designing and con-
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structing his own carburetors, magnetoes, starters, propellers and scores 
of other parts which have been standardized by specialists. Companies 
which supply metals, glass, rubber, leather, woods, fabrics, paints, dopes, 
lacquers, and dozens of other necessary materials have learned the necessity 
of furnishing the highest ·quality products for the aeronautical industry. 

It should be interesting to get a few glimpses of advances that have 
been made during 1931 in some of their plants, with a brief review of 
new products introduced during the year. These are reported to the 
Aeronautical Chamber of Commerce through its Accessory and Material 
Section, which serves as a forum for the exchange of ideas and for the 
carrying out of an aviation promotion program for nearly 100 diversified 
manufacturers in its membership. 

The AI uminum Company of America at Pittsburgh ca.rried on an ex­
tensive development program during 1931, which resulted directly in the 
contribution of new information on spot welding of aluminum alloys and in 
the perfection of a new alloy with considerably high~r mechanical proper­
ties than those commonly used, particularly suitable for airship construction. 
Summerill Tubing Company of Bridgeport, Pa., improved its plant facili­
ties, furnished stainless steels to government specifications, and continued 
its research in the art of making seamless tubing for the aircraft industry. 

Haskelite Manufaeturing Company of Chicago, manufacturers of air­
craft Plywood and Plymetl report the use of improved glue for both 
products giving higher, wet and dry sheer test values. Haskelite also 
developed a combination of Plywood, Balsa, and thin Stainless Steels for 
interior trim and wing covering as well as specially banded panels for 
Boors. 

The Thurston Cutting Corporation of New York, suppliers of airplane 
fabrics, developed a tape manufactured from balloon fabric designed to 
meet the special wing requirements of high speed ships. The MacWhyte 
Company, manufacturers of streamline and internal tie rods, added new 
equipment to its modern plant. Wellington Sears Company of New York 
brought out a special fabric designed for light weight airplanes along with 
a special glider fabric to supplement its line -of Flightex fabric. The 
Electric Storage Battery Company of Philadelphia made exhaustive tests 
on a new aircraft storage battery designed to meet heavy discharges at 
fiigh rates with a minimum loss in voltage. 

The International Flare-Signal Company of Tippecanoe, 0., perfected 
a three-minute, soo,ooo candle power landing flare for electrical discharge, 
and signals of the meteor or parachute type, which when fired from a 
plane serve as landing lights and when fired from the ground act as 
signals to show location. Walter Kidde and Company of New York City 
introduced the Lux Airplane Extinguisher, designed to put out engine fires 
on the ground or in the air. It employed carbon dioxide gas as its ex-
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tinguishing agent instead of liquid and made use of the slipstream to 
increase its effectiveness. 

Components of Aircraft Engines 

The Scintilla Magneto Company, Inc., of Sydney, N. Y., a division of 
Bendix. Aviation Corporation, improved its small magnetos especially de­
signed for use on small planes and introduced a reversible magneto which 

PREVENTS ICE FORMATION 

Applying Goodrich airplane: de-icers to a Lockheed Vega plmc of the B. F. Goodrich 
Rubber Company to prevent ice forming on wings. 

provided ignition in either direction of rotation, particularly suitable for 
use on modern airship engines. 

The Bendix Stromberg Carburetor Company of South Bend, Ind., an­
other division of Bendix Aviation Corporation, placed a new carburetor i.n 
production of special design for engines of .from 8oo to 1,200 horsepower' 
and perfected a small carburetor designed for engines between 25 and 65 
horsepower. 

The Breeze Corporation of Newark, N . J., supplying the increased de­
mand for proper engine ignition shielding to permit the use of ai.rcraft 
radio, perfected a suitable shielding which insured protection from moisture 
and oil as well as acting as a proper shielding fo r the ignition system. 

The Curtiss Aeroplane and Motor Company, Inc., of Buffalo, com-
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pleted and satisfactorily tested a series of controllable pitch propellers for 
airplanes, ranging from :200 to 8oo horsepower for either geared or direct 
drive engines, and in both two and three bladed types. The propeller, 
electrically controlled, was very simple. The pilot adjusted the indicating 
instrument to the desired setting and a small electric motor in the hub 
of the propeller rotated the bla·des to the indicated position automatically. 
It was possible to use a storage battery, normally used for the running and 
landing lights, as a source of electric current. 

Heretofore the main handicap in the construction of the controllable 
pitch propeller was in the mounting of the blades in the hub so that they 
would rotate freely and accurately while whirling, without increasing the 
weight of the propeller beyond practical purposes. Another item was the 
cost of building the controllable pitch propeller, as parts were extremely 
complicated and the cost of manufacturing exorbitant. Test flights indi­
cated that with a controllable pitch propeller and an unsupercharged 
engine a relative increase in Climb of 15 per cent. or more could be 
achieved P.y the use of the controllable features of the new Curtiss pro­
pe.ller. The improvement in climb when cop:1pared rdatiyely was better 
in a heavily loaded cargo or passenger airplane than in the pursuit or 
sport type of ship. The improvement in climb in a heavily loaded ship 
was often as much a~ :28 per cent. The take-off characteristics of the air­
plane were improved by allowing the engine to produee .its maxirn).lm 
power during the take.,.Qtl. This increase was achieved ·by decrea~ing the 
pitch until the engine was running at the maximum power condition. 
The re.duction in both time and dist~nce of take-off was approximately 30 
per cent. 

The Hamilton Standard Propeller Company, a division of United Air­
craft and Transport Corporation, through refinements in hub design and 
improvements in the forging precesses involved in the manufacture of 
aluminum alloy blades bettered the quality of its. standard line of adjustable 
pitch propellers. Extensive research also was conducted on an entirely new 
line of hollow steel propellers. In October, the factory was moved frdm 
West Homestead, Pa., to East Hartford, Conn., where facilities were avail­
able for flight testing and development in close cooperation with the 
engineer~ of United Aircraft Re~earch Division. 

The B. G. Corporation of New York introduced a special radio·shielded 
spark plug and rearranged its plant to permit more ecqnomic production 
of its regular line of spark plugs. Champion Spark Plug Company of 
Toledo, 0., brought out a new radio-shielded aircraft spark plug embodying 
double insulation and an air-cooling and insulating phase, designed to be 
weather-proof with all exposed surfaces grounded. The Hurley-Townsend 
Corporation of New York, manufacturers of H-T "copper cooled" aviation 
spark plugs, completed development of new alloys for electrodes and 
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methods of welding them into the spark plug's shell to eliminate the 
necessity of servicing the plugs or adjusting the gaps between engine over­
hauls. 

SKF Industries, Inc., of New York reported an increase during 1931 in 
the number of special precision ball and roller bearings manufactured for 
aircraft use as well as increased use of the cylindrical roller bearings. The 
company supplied more than 3,ooo ball and roller bearings for the engine, 
drive, mooring spindle and other pans of the U.S.S. "Akron." 

As electric starters replaced the old dangerous practice of swinging the 

FLY1:-.1G WlTHOUT HUMAN PILOTS 

Guided only by the mechanical hand of a Sperry Automatic Pilot, a Cuniss Condor of 
Ea5tcrn Air Transport flies over Newark. 

prop, Sky Specialties Corporation of Detroit, Mich., introduced a new 
Heywood starter operated from the cockpit or inmument board by pulling 
or pushing a button. The company also introduced a rubber-covered tub­
ing-aluminum or copper tubes covered and vulcanized with oil-proof 
rubber-to provide vibrationless tubing and eliminate trouble due to broken 
oil or gas lines. 

Imperial Brass Manufacturing Company of Chicago, manufacturers of 
aircraft sanitary equipment, welding equipment, and vibration-proof fit­
tings for copper and aluminum tubing, introduced new fittings in forged 
duralumin anodized to prevent corrosion. A new :tircraft primer, patterned 
after the Imperial Auto Primer, was perfected for the market. 
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Solar Aircraft Company of San Diego, CaL, while primarily manufac­
turers of aircraft, made a specialty during 1931 in the manufacture of 
stainless steel streamline exhaust manifolds designed especially for use on 
Pratt and Whitney engines. It was said to be non-corrosive and made 
possible a great saving in weight. 

Instruments and Lighting Equipment 

The importance of navigational instruments in the development of air 
transport on regular schedules and as an aid to private flying has been 
stressed in earlier chapters. It is interesting to review here some of the 
outstanding advances of the year in this field. 

The Pioneer Instrument Company of Brooklyn, a division of Bendix 
Aviation Corporation, developed and introduced during 1931 the Telepoint 
Compass, a new remote reading magnetic compass with all the good fea· 
tures of the earth inductor compass, but lighter, more compact and without 
any continuously rotating parts; a new Drift Indicator, which enabled drift 
ang~e readings to be taken quickly and conveniently by a simple optical 
device which reproduced in the cockpit an image of ground over which the 
ship flew; a new Octant, lighter, more compact, and more rigid than pre­
vious ones; and the Vibrograph, which quantitatively and qualitatively 
analyzed vibration. 

The Elgin National Watch Company of Elgin, Ill., through its aircraft 
instrument division, developed and marketed a new compass, rigidly 
mounted to the instrument board and having as an added feature a 
spring-suspended. card. 

The General Electric Company of Schenectady, N. Y., suppliers of a 
wide range of e-quipment and materials to the aircraft industry, developed 
a successful Sonic Altimeter, which measured the distance a plane flew 
above the ground at all times by measuring the length of time that it 
required a sound made by a high-frequency motor-driven whistle mounted 
in a megaphone to reach the ground and be echoed into a megaphone 
mounted in the tail of the ship to receive it. A timing device mounted on 
the instrument board, with a rotating pointer and calibrated scale, indicated 
the exact height above the ground. 

The Pyle National Company of Chicago developed a new built-in land­
ing light for airplanes, reducing the head Tesistance and eliminating the 
necessity of having retractable lights. 

The Sperry Gyroscope Company, Inc., of Brooklyn, a division of North 
American Aviation, Inc., obtained official sanction of the Department of 
Commerce for the use of its Automatic Airplane Pilots similar in mechani­
cal detail to the "Iron Mikes" that guide steamships on their courses, on 
scheduled air transport planes. One of the robot pilots, a gyroscopic con­
trol which compensates for air currents or shifting weights that tend to 
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keep planes from flying in level position on their true courses, was suc­
cessfully demonstrated on an 18 passenger Condor transport of Eastern Air 
Transport, I nc., the pilots leaving the controls to join passengers in the 
cabin while in Bight. 

Undercarriage Parts and Components 

Brakes, struts, wheels, tires, Boats :tnd pontoons were the subject of 
development and manufacture by specialists devoting their attention 

AIR WHEELS ON FLEET 

J71ect of Hamilton (Prntt and Whimey Hornet) mct:ll planes of Northwest Airways 
equipped with Goodyear Air Wheels. 

specifically to these components. The Bendix Brake Company of South 
Bend, Ind., completed development of aircraft wheels using taper roller 
bearings; and also a line of wheels taking low-pressure tires, of 20 to 25 
pounds air pressure. The wheels with low-pressure tires were in a com­
plete range of sizes. Anti-friction bearings made it possible to maintain 
concentricity of brake drums and shoes during the life of the plane and 
also to reduce the length of take-off runs. 

Edo Aircraft Corporation of College Point, N. Y., manufacturers of sea­
plane floats and flying boat hulls, introduced a new float design, ha\'ing low 
drag characteristics and an extremely deep-vee bottom adaptable to high 
speed planes, in three models; and perfected an automatic water rudder 
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for seaplane floats permitting the ship to be maneuvered on the water 
similarly to a motor boat, yet hinged to permit the rudder to ride up over 
obstacles and facilitate handling on a runway. The new type floats with 
the special water rudders were installed on Col. Charles A. Lindbergh's 
Lockheed Sirius for its flight to the Orient. . 

The Cleveland Pneumatic Tool Company of Cleveland, manufacturers 
of pneumatic appliances, built the largest aerol shock-absorbing struts for 
use on American heavier-than-air aaft. The struts were desi:gned to sup­
port a new transport plane carrying 50 passengers or a maximum normal 
load of 25,ooo,ooo pounds. The pneumatic principle involved in the opera­
tion of aero! shock-absorbing struts for airplanes was applied for the first 
time in lighter-than-air craft in the construction of the U.S.S. "Akron.'' 

Thompson Produc.ts, Inc., of Cleveland developed, in addition to its 
regular line of engine parts, a one-piece adjustable streamline strut which 
was said to entirely eliminate the necessity of welding the ends of the strut. 

Federal Aircraft Works of Minneapolis developed a new type of ski 
which could be attached to the landing gear without removing the wheels. 

The Goodyear 'Tire and Rubber Company of Akron continued develo(r. 
ment of its air wheel tires and brakes. Although originally tested and 
used on small airplanes only, 1931 saw the extra low-pressure tires avail­
able for planes of all sizes and wdghfs. Firestone Tire and Rubber Com­
pany of Akron, manufacturers of a complete line of airplane tires, devel­
oped the Accelerometer in 1~31 to measure shocks and the impact of an 
airplane in landing and taking off. 

The B. F. Goodrich Rubber Company of Akron, besides supplying tires 
to the industry in size.s from the very smallest to a set for the Sikorsky S-40, 
the world's largest amphibian, developed the Goodrich De:icer, an apron­
like attachment with internal breather tubes to be fitted on the leading 
edges of wings and tail surfaces and prevent the formation of ice on them. 
The device, although still in an experimental stage, showed consideFable 
promise. The United States Rubber Company of Detroit, manufacturers 
of a complete line of airplane tires and puncture sealing tires, reported a 
decided trend toward the use of low-pressure tires in 1931. 

Communication and Radio Equipment 

Radio, also a newcomer in the family of industries, has contributed in 
a major way to the development of air transport, and seemed destined to 
take an important place in private and industrial flying as well. Consider­
able progress was made during 1931 in the development of smaller, lighter 
and more powerful radio equipment for .aircraft. 

The. Aircraft Radio Corporation of Boonton, N. J., the sales and 
engineering organization for equipment manufactured by the· Stromberg-
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Carlson Manufacturing Company of Rochester, N.Y., marketed equipment 
in 1931 which represented a 30 per cent. saving in weight over 1930 models 
without sacrificing efficiency and capable of receiving simultaneous voice 
and radio range beacon signals of the Department of Commerce airways 
stations. 

The Western Electric Company of East Pittsburgh, Pa., carried on re­
search in 193 r which was to result in the introduction during 1932 of a 
completely new type of two-way radio communication system for airplanes, 
embodying quick frequency shift control, and crystal-frequency control 

CONDOR INSTRUMENT BOARD 

Thirty instruments, each with a specific task, keep the pilots informed of operating 
conditions on board Curtiss Condor transports. 

heterodyne receivers. Super-heterodyne receivers for ground use also were 
to be available for both remote and local control in 1932. Radiophone 
apparatus was designed by the Bell Telephone Laboratories. 

The Radiomarine Corporation of New York developed a 15 watt master 
oscillator type all-wave telephone and telegraph transmitter weighing 35 
pounds complete with dynnmotor and all accessories for use on itinerant 
and transport aircraft. Radiomarine Corporation also designed and 
marketed a nine pound aircraft receiver for both beacon-weather and 
communication services. 

The S. S. White Dental Manufacturing Company of New York manu­
factured special flexible shafting for use on remote tuning control of air-
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craft radio receivers and molded ear pieces for radio receivers designed to 
fit the individual's ear and cut out extraneous noises from the eardrum. 
These were among the many article.s and materials produced by the cQm" 
pany for aircraft. 

Parachutes 

The Irving Air Chute Company of Buf!alo, N. Y., reported that while 
the demand for parachutes in the domestic market was lower in 193 r 
than in the previous year, their production was maintained through in­
creased _foreign business. The company developed a new parachute to be 
used experimentally, in lowering airplanes, and, smaller ones for lowering 
merchandise, mail and express. The chief development of the year was .a 
quick release harness, making it possible to dispense with the par;.chute 
and harness for emergency landings in water and high wind. A special 
shoulder pack was d~veloped to· meet the needs of aircraft which have. 
the most available space for stowing a chute just behind the pilot's· 
shoulders. 

Airport Equipment Improved 

The improvement of equipment for airports-the real terminals for air 
transport operation-was of particular importance and considerable ad­
vances were made tluough the dose cooperation of the airpOrt 'managers and 
engineers :with the equipment manufacturers and. des.ignets. Just as the 
general accessory and materi;ll manufacturers had a forum for d.iscus.siori 
through the Accessory and Material .Section of the Aeronautical Chaml:>~r 
o£ Commerce, so the Airport Equipment Manufacturers, although a part 
of the accessory section, had their own executive committee and met .dur­
ing the National Airport Conference in Tulsa. They displayed their .new 
equipment there in March and received the suggestions and criticisms of 
airport managers, engineers and designers from all parts of the country. 

The American LaFrance and Foamite Corporation of Elmira; N. Y~, 
manufacturers of a complete line of fire-fighting equipment, featured their 
Foamite Foam Generators) Models ro and n, designed for the· produc;:tion 
of firefoam in places where water supply was limited. 

Curtis Lighting, Inc., of Chicago added to its regular line of flood lights 
and other airport equipment, a new lighting device, the Light Strip, which 
was an economical lighting channel that could be supplied in at:)y length, 
and was particularly adaptable to shop work. 

The Flexlu1ne Corporation of Buffalo, with WestiJ~gho.use Manufactur­
ing Corporation, developed and placed in production a Neon airplane,guide 
and obstruction marker in two types, the "L.T." marker with a built-i.n 
transformer operating from II5 volt ·supply suitable for marking buildings, 
stacks and bridges where a low voltage supply was available, and the 
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"H.T." marker which had no trapsformer and was designed to operate 
in series with one or more suspension type capacitors with the voltage 
tapped from a transmission line of 22,000 volts or more. 

The Westinghouse Electric and Manufacturing Company of East Pius­
burgh, Pa., continued to be one of the largest purveyors of general aero­
nautical equipment, adding to its line the Westinghouse Airport Flood 
Light, Type T.A.G.25, with a commercial precision ground glass inflector 
of the searchlight type and a new series of convex spread lenses. 

Julian P. Frieze and Sons, a division of Pioneer Instrument Company, 
marketed a new economical group of weather instruments especially de­
signed for installation at airports. An indoor panel of three dial instru­
ments contained one visual indicator for barometric pressure, another for 
outdoor temperature, and a third for wind direction. The whole group of 
instruments, including the indoor panel for wall mounting and the out­
door transmitters for wind, were called the "Weatherman." A new altitude 
barograph with a chart adapted for range of 26,ooo feet with the drum 
making one revolution in each 24 hours also was introduced during the 
year. 

Service Equipment 

Air Reduction Sales Company of New York developed a special light­
weight welding torch with tips giving a long, cone flame that facilitated 
se~vicing and repair work on planes. The Vellumoid Company of Worces­
ter, Mass., manufacturers of packing and gaskets, developed a satisfactory 
gasket material for use with magnesiwn flanges, a problem on which they 
had been working for years. The company also introduced an innovation 
in the supplying of complete gasket sets put up in handy packages contain­
ing all gaskets needed for a complete engine overhaul. 
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NEW FLYING BOAT MODEL 

Privateer P-2 powered with n Warner Scarab pusher engine introduced by Amphibia ns, 
Inc .. to attract private flier. 

NEW FORD SEAPLANE 

Known as tile Model 5-S, a Wasp-powered Ford tri-motored transport seaplane is seen 
about to take off a£ter short run. 



CHAPTER XIX 

MANUFACTURING AMERICAN AIRPLANES 

U. S. Aircraft Production Leads All Nations-Military and Air Transport 
Markets Are Dominant-Production Economies Effected­

Glimpses of Two Score Factories 

D ESPITE the trimming of production schedules to prevent an over­
supply of aircraft on the market, American airplane manufacturing 
plants were far more active in both production and engineering re­

search than those of foreign nations. The remarkable record achieved by 
American airplanes in all parts of the world during 1931 stood as an 
indication of the high standards that were being maintained in the develop­
ment and construction of commercial and military airplanes in the United 
States. 

It was clearly evident that the production of military planes to aid in 
filling quotas under the Five-Year Programs of the Army and Navy sup­
ported a major share of activity in American manufacturing plants during 
the year. New planes to fulfill the growing needs of the air transport oper­
ators dominated the commercial field, with nearly $5,ooo,ooo worth of new 
aircraft purchased by air lines during 1931. The analyses of production and 
sales statistics in Chapter II and the complete tables printed ,in Part IV, 
"Flying Facts and Figures," are worthy of detailed study to get a con1plete 
picture of the year's production and sales activities in the commercial and 
military markets. 

It was particularly significant that the major manufacturers continued 
intensive research and engineering programs to develop new designs better 
adapted to the needs of each field, despite generally discouraging business 
propects caused by the world-wide depression. It was a tribute /o the 
enterprise and initiative of rhe heads of the manufacturing industry. The 
Department of Commerce issued 67 Approved Type Certificates on new 
commercial models introduced during 1931, some of which were to be 
placed in production early in 1932, and approved many changes designed 
to improve the performance of units already in production. 

The Department of Commerce listed no companies manufacturing air­
craft in the United States in 1931, as compared with 215 companies in the 

)OJ 
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1930 directory. As was predicted in The Aircraft Year Book for 1931, 
there was a sharp reduction in the number of manufacturers due to the fact 
that many of the companies li$~ed in 1930 obviously lacked the necessary 
engineering background and sound business management which would in­
sure their success. A1though uo manufacturers were listed in the 1931 
diiectory, not more than two score plants were really active during the 
year. This was made clear by the fact that the more substantial companies 
represented in the membership of the Aeronautical Cbamber of Commerce 
produced 95.8 per cerit. of the saleable airplanes manufactured during 1931. 
The remainder Were engaged in experimental wor.k or in small scale 
production. 

Consolidations Effect Economies 

The trend toward attaining a high·er degree of engineering and produc­
ti:on efficiency through the elimination b£ wa.ste effort and consolidation of 
manufacturing units within the larger corporations continue9 ·:during 1931, 
along the lines begun in ~929 and 1930. With new, modern plants to 
house the consolidated manufacturing companies, the industry was in a far 
better position to utilize. new machinery and equipment added to cut down 
the number of skilled workmen required for ·each operation, with a resultant 
saving in operations costs. 

The Aviation Corporation organized the American Airplane and Engine 
Corporation during 1931 as its manufacturing division. The new division 
took over the facilities of the Fairchild Airplane and Engine Corp. at Farm­
ingdale, N. Y., c.ontinued the production of two former Fairchild n1odels 
under the new trade name of Pilgrim, and dexeloped and produced a new 
single-engined ten-place c.abin transport especially adapted to the uses of 
The Aviation Corporation's operating divjsion, American Airways, Inc. 
En gin~ development, as described in a Jater chapter, also was continued. 

The Cprtiss-Wright Corporation continued its pro.gram .for concentrat­
ing skilled designers aod workmen i.n a few central plants. Tb.e Curtiss 
Aeroplape and Motor Company plant at Garden City, L. I ., N. Y., was 
closed, military aircraft engineering and production being concentrated in 
its well-equipped factory at Buffalo1 N. Y., while engine manufacturing was 
transferred to the Wright A.eronautical Corp. plant at Paterson, N. J., both 
the Wright and Curtiss engine lines being produced there. Commercial 
production was concentrated in the plant of the Curtiss-Wright Airplane 
Company at St. Louis, Mo., while amphibian and flying boat manufactur­
ing. was centered in the huge plant of Keystone Aircraft Corp. at Bristol, 
Pa., where the Curtiss-Wright line of bombers for the United States Army 
also was held in production. 

Detroit Aircraft Corporation .transferred its entire manufacturing divi­
sion to Burbank, Cal., late in the year to concentrate oil the development 
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MODERN AIRCRAFT PLA?-.'T 

New Chance Vought Corp. factory at E.1st Hartford, Conn., is illustrative of the 
up-to-date plants manufacturing American plan~s. 

DOUGLAS PLANT nUSY 

Air view uf the Douglas Aircraft Corp. plant at Cfn,cr Field, Sama Monica, Cal., 
typical of West Co~>t aircraft factories. 
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and production of its high speed Lockheed series. Metal work had formerly 
been carried on in its Detroit plant. The Ryan unit factory at Anglum, 
Mo., was dosed in 1930 as an early step in the consolidation program. 

General Aviation Corporation, controlled by General Motors, absorbed 
the Pittsburgh Metal Airplane Company in 193 r after purchasing it from 
Pittsburgh Aviation Industries Corp. and set up a new manufacturing clivi· 
sion known as the General Aviation Manufacturing Corp. All engineering 
and production work was concentrated late in the year at Dundalk, Md., 
the former plants of the Fokker Aircraft Corporation of America at H as­
brouck Heights, N.J., Passaic, N. J., and Wheeling, W.Va., being closed 
after General Motors turned its Fokker license rights back to the inventor. 

United Aircraft and Transport Corporation closed its Northrop division 
factory at Burbank, Cal., to place the Northrop Alpha and Beta models in 
production in the well-equipped, modern plant of its Stearman Aircraft 
Company unit at Wichita. Manufacture of commercial models for business 
and sport flying and light transport, therefore, was concentrated in the 
Stearman plant; while the Boeing Airplane Company at Seattle centered 
its attention · on heavy commercial transports, Army and Navy fighting 
planes, and high speed Army bombers. The Sikorsky Aviation Corp. unit 
at Bridgeport, Conn., devoted all of its efforts to the development and pro­
duction of its amphibian line, while the Chance Vought Corp. unit at 
Hartford concentrated on a series of high performance Navy observation 
planes. Engine manufacturing was centered in the new plant of the Pratt 
and Whitney Aircraft Company unit, adjacent to the Vought factory, at 
Hartford. 

Airplane Manufacturing Section Active 

The trend toward simplification of engineering standards required in 
the manufacture of aircraft witl1out decreasing the margin of safety insured 
the buying public was continued in the light of new experiences crystallized 
through the annual conference of the Airplane Manufacturers' Section of 
the Aeronautical Cliamber of Commerce with the Department of Com­
merce. T he annual meeting, held under a Code of Procedure developed by 
the Chamber and the Department in 1929, was called for July 31 in 1931, 
almost two months ahead of the customary date for the conference. The 
earlier date was set upon request of the Chamber on behalf of manufacturers 
who desired to develop new models, in accord with any changes in the 
engineering requirements, in time to present them early in 1932. 

Tne work of the conference was facilitated considerably through the 
appointment of an Engineering Committee of the Airplane Manufacturers' 
Section, which worked for several months in preparation of data for the 
July meeting in Washington. The result was that both the manufacturers 
and officials of the Department of Commerce had a better opportunity to 
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LA TEST BOEING PURSUIT 

W:1sp·powcrcd Boeing P·t1E pursuit plane of Lhc Army Air Corps, Lhe latest model, 
piloted by Lieut. C. K. Robinson. 

AMONG BUSIEST PLANTS 

Interior of the Keystone Aircm(t Corp. plant at Bristol, Pa., showing hull construction 
of PK Navy 8ying boats. 
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consider all factors concerned sufficiently in advance of the meeting to make 
possible mutual agreement on all points. The Engineering Committee 
prepared a proposed program of changes in lhe government's Airworthiness 
Requirements for aircraft which was discussed, point by point, in a three­
day conference of all manufacturers prior to the federal meeting. So well 
had the preliminary work been carried out that, with but four exceptions, 
the manufacturers' proposals were accepted by the Department. 

The Airplane Manufacturers' Section devoted considerable attention to 
the stimulation of sales both at home and abroad through Men;handising 
and Export Committees, moved toward a reclassification of freight rates 
affecting aircraft, and participated in practically every phase of the Cham­
ber's many-sided program designed to promote the use of aircraft. 

Glimpses of Two Score Factories 

We have already considered some of outstanding engineering advances 
in the commercial and military fields in a preceding chapter. The carefully 
prepared specification and performance tables which immediately follow 
this chapter, keyed to the several score three-view drawings of the most 
interesting new models introduced in 1931 or in production during the 
year, provide an interesting picture of progress in the manufacturing field. 
For the first time, The Aircraft Year Book presents performance and 
specilic.1tion data on outstanding mouds, guaranteed by the manufacturers 
within 5 per cent. of the figures listed. It should be interesting, too, to get 
a glimpse of the activity in the major manufacturing plants. While neces­
sarily brief, the following resumes of the best known establishments, scat­
tered throughout the country, are designed to provide a general picture of 
the range of activities and the types of products offered. The manufacturers 
are listed alphabetically for convenie:1ce in future reference. 

Aeronautical Corporation of America in Cincinnati, 0., introduced 
three new models of light airplanes powered with engines of its own manu­
facture during 193,1. While the new models- Collegian, Cadet and Scout­
did not differ gready in appearance from previous ships, several changes 
were made in structural design and increased aeronautical efficiency was 
sought. A newly designed Aeronca engine, the E-r r3 with 40 horsepower, 
was available in each of the new models. The Aeronca Collegian was a 
two-place side-by-side monoplane powered with the 40 horsepower engine; 
the Aeronca Scout, a single-place 30 horsepower monoplane; and the 
Aeronca Cadet, a single-place .ifO horsepower monoplane with a shorter wing 
span and sufficient safety factor to permit severe stunting. All models were 
offered with Roat equipment, and experimental work was under way at the 
close of the year to provide the little ships with skis. 

Alexander Aircraft Company of Colorado Springs, Colo., introduced 
the Flyabout, the first two-place side-by-side cabin monoplane in the light 
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SPEEDY NORTHROP BET A 

Manufactured by Stearman Aircraft Company, the new Northrop Beta is powered with 
a Pratt and Whitney Wasp, Jr., engine. 

CURTISS-WRJGHT JUNIOR 

Two-place open cockpit monoplane powered with a Warner Scarab, Jr., or Lambert 90 
pusher engine, the new Curtiss-Wright Junior Amphibian. 
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airplane class of less than r,0oo pounds, powered with a Continental A-40 
or Szekely 3-45 engine. The Eaglerock line of three-place open cockpit 
biplanes was improved and con~inued in production. 

American Aeronaytical Corporation of Port Washington, N. Y., 
i.n cooperation with the Edward G. Budd Manufacturing Company of Phila­
delphia, produced experimentally a four-place open cockpit amphibian bi­
plane constructed of spot-welded stainless steel, representing the result of 
several years research and development work by metallurgists and welding 
technicians of the Budd company. 

American Airplane and Engine Corporation, organized in 1'931 
as the manufacturing division of Tile Aviation Corporation, took over the 
manufacturing faeilities of the Fairchild Airplane and Engine Corp. at 
Farmingdale, N. Y., and continued production of several former Fairchild 
models under the trade name of Pilgrim, including the Pilgrim 71, a seven­
place cabin monoplane powered with a Pratt and Whitney Wasp, and the 
Pilgrim KR-21 and KR-zrB, two-place open cockpit biplanes powered with 
Kinner K5 and B5 engines, respectively. Major engineering and production 
activity~ however, was concentrated on a new ten-place cabin transport 
monQplane, the Pilgrim roo-A, powered with a Pratt and Whitney Hornet 
and designed to meet the operating requirements of p~ssenger, mail and 
express operators. 

American Eagle-Lincoln Aircraft Company of Kansas City, Kan., 
was formed in 1931 to take over the manufacturing activities of the Ameri­
can Eagle Aircraft Company and the Lincoln Ain;raft Company. Produc­
tion ofthe new company was concentrated on the Eaglet, a light airplane 
p.owered with a Szekely engine. 

Amphibious, Inc., of Garden City, N. Y., introduced the Privateer 
P-3, a three-place cabin monoplane amphibian powered with a Continental 
A-70 or Wright Whirlwind 165 engine mounted as a pusher, to supplt;ment 
its· Privateer P-2 model, a two-place open cockpit monoplane amphibian. 
The new model had considerably higher performance than its predecessor. 

Arrow .Aircraft and Motor Corporation o£ Havelock, Nebr., con­
tinued pr9<1uction of its two-place side-by-side open cockpit biplanes pow:­
ered ...yith Kinner engines. 

B/J Aircraft Corporation of .Baltimore, Md., a division of North 
American Aviation, Inc., confined its manufacturing activities to military 
production for the Army and Navy. Two-seater pursuits powered with 
Conqueror engines were supplied to the Army. For the Navy, a two-seater 
experimental observation plane powered with a Pratt and Whitney Wasp, 
Jr·., engine and a modified single-seater fighter with metal monocoque 
fuselage Were constructed. Late in the year, work was begun on a prod.uc­
tion order of two-seater observation planes for the Navy resulting from the 
design of the experimental plane. 
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"WEST POINT OF TilE ATR" 

Looking ~cro~s the world's larg<'>t flying fidd C<'ntcr. the Army Air Corps' training 
school :It R:mdolph Field, (rom the southwe5t. 

AN AVIAT!Ol' CITY 

Randolph Field as seen from the cntr:tncc approach, showing the new administr:Jtion 
building with two of the flying fields in background. 



JIO AIRCRAFT YEAR BOOK 

Bellanca Aircraft Corporation of New Castle, Del., continued pro­
duction of its Skyrocket, Pacemaker and Airbus models and introduced a 
modification of the latter as a deluxe private ship known as the Aircruiser. 
The Airbus, designed as a passenger and mail transport, was offered as a 
12 or 15 place cabin monoplane powered with a single engine, either Con­
queror, Pratt and Whitney Hornet or Wright Cyclone. The Aircruiser, 
with deluxe furnishings, seated nine. T he Skyrocket was a six-place cabin 
monoplane with a Pratt and Whitney Wasp, while the Pacemaker was a 
six-place cabin monoplane with Packard Diesel, Pratt and Whitney Wasp, 
Jr., or Wright Whirlwind 300 engine. The Skyrocket and Pacemaker 
models also were offered with float equipment. The company reported a 
20 per cent. increase in sales in 1931 over 1930. 

Bird Aircraft Corporation of Brooklyn, N. Y., designed and pro­
duced a new five-place cabin biplane powered with a Kinner B-5 engine to 
supplement its standard Bird three-place open cockpit biplanes powered 
with Kinner K-5 or B-5 engines. Designs were being completed late in 
the year on a model powered with a Packard Diesel engiJle. 

Boeing Airplane Company of Seattle, Wash., a division of United 
Aircraft and Transport Corp., designed and constructed a twin-engined low­
wing monoplane bomber entirely of metal construction for the Army. The 
experimental model was powered with Pratt and Whitney Hornet engines, 
while the first two ships to be deli vered on a service order of seven planes 
were equipped with Prestone-cooled Conquerors to permit comparative tests. 
Early in 1931, extensive Army contracts for single-place Wasp-powered 
pursuit biplanes of the P-12C and P-12D types and a large order for Navy 
Wasp-powered single-seater fighters of the F4B-2 type were completed. 
Substantial contracts for new single-seater pursuits and fighters, differing 
from previous models in that their fuselages were of all-metal monocoque 
construction, were received from the Army (for P-12E) and the Navy (for 
F4B-3) in the summer of 1931. Construction on these contracts extended 
into 1932. Commercial plane construction centered around two models, 
the standard Boeing (Pratt and Whitney Hornet) 40-B4, four-passenger 
mail biplane, and the newly-developed Boeing (Pratt and Whitney Hornet) 
Monomail, a low-wing, all-metal, passenger-mail monoplane. To accommo­
date the large bomber production late in I93I, 12,500 feet of floor space 
was added to the factory in November, when the number of employees 
passed the r,ooo mark. Boeing Aircraft of Canada, Ltd., at Vancouver, 
B.C., affiliated with the Boeing Airplane Company, continued pro­
duction of Wasp-powered Boeing six-place biplane flying boats and de­
signed the Totem, a new metal monoplane flying boat powered with a 
Wasp, Jr. 

Buhl Aircraft Corporation of Marysville, Mich., produced the Buhl 
,Bull Pup, a single-place open cockpit light monoplane powered with a 
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Szekely engine, during the early part of 1931, but was concentrating atten­
tion on the development of an open cockpit pusher-type autogiro at the 
close of the year. 

Cessna Aircraft Company of Wichita, Kan., produced several Cessna 
open cockpit single-place monoplanes during the year. 

Consolidated Aircraft Corporation of Buffalo, N. Y., concentrated 
on military production during 1931, delivering its standard 019C all metal 
two-place observation biplanes to the Army Air Corps and its huge PY-type 
twin-engined patrol boats to the Navy. An allied company, Fleet Aircraft, 
Inc., continued production of the Standard Fleet, a two-place open cockpit 
biplane powered with a Kinner K-5, B-5 or Warner Scarab engine, for the 
commercial market. 

Curtiss Aeroplane and Motor Company a division of Curtiss­
Wright Corp., completed removal from its Garden City, N.Y., plant to its 
Buffalo, N. Y., factory, where a well-e'luipped building with complete en­
gineering and research facilities, including the largest commercial wind 
tunnel in the country, was available. The company concentrated on mili­
tary production, introducing two new Falcon two-place observation models, 
the 0-xG and 0 -39, powered with Curtiss D-12 and Conqueror engines, 
respectively. The latest model Curtiss Hawk single-seater pursuit, the P-6E, 
was produced for the Army with a high compression chemically-cooled 
Conqueror engine. For the Navy, production was continued on the two­
place carrier observation biplane, 02C1 and 02C-2, powered with Pratt 
and Whitney Wasp and Wright Cyclone engines, respectively. The 
XF9C-r, a high speed, maneuverable, single-place fighter powered with a 
Wright Whirlwind engine and equipped for carrier landings and contacts 
with the U.S.S. "Akron" in flight, was delivered to the Navy. 

Curtiss-Wright Airplane Company of St. Louis, Mo., also a divi­
sion of the Curtiss-Wright Corp., introduced five new models during the 
National Aircraft Show at Detroit, including the Curtiss-Wright Junior, a 
two-place open cockpit pusher monoplane powered with a Szekely 3-45 
engine; the Curtiss-Wright Sport Trainer, a two-place open cockpit biplan,e 
powered with a Warner Scarab or \Vright Gipsy engine; the Light Sport, 
a three-place open cockpit biplane powered with Kinner B-5 or Warner 
Scarab engine; the Sportsman, a three-place open cockpit biplane with a 
Wright Whirlwind 240 engine; and the Curtiss-Wright Sedan, a four-place 
cabin monoplane with a Challenger, Kinner B-5 or Wright Whirlwind :240 
engine. Production also was continued on the Travel Air six-place cabin 
monoplanes with Wxight Whirlwind 300 engines and Travel Air Mystery 
Ships, one of which was delivered to the Italian Air Ministry in 1931. For 
mail and passenger transport, the Kingbird, an eight-place cabin monoplane 
with twin Wright Whirlwind 300 engines, was available along with the 
Condor, a :20-place cabin biplane with twin Conqueror engines. 
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Davis Aircraft Corporation of Richmond, Ind., continued develop­
ment of its two-place open cockpit monoplanes. 

Detroit Aircraft Corporation of Detroit, Mich., concentrated its 
production fa-cilities for metal work at the Detroit plant early in the year, 
but transferred all manufacturing to the Lockheed plant at Burbank, Cal., 
late. in 1931. Two new low-wing high-speed models .were introduced dur­
ing the year, the Lockheed Orion, a seven-place cabin monoplane powered 
with a Print and Whitney Wasp, and the Lockheed Altair, a two-place 
semi-cabin monoplane powered with a Pratt and Whitney Wasp or Wright 
Cyclone engine. Both models were equipped with retractable landing 
gears. The Lockheed Hi-Speed Vega, equipped with a specially designed 
wire-braced landing gear, also was put on the market to supplement the 
older models continued in production with improvements, including the 
Lockheed Vega, a seven-place cabin high-wing monoplane with Pratt and 
Whitney Wasp or Wright Whirlwind 300 engines; the Lockheed Sirius, a 
two-place low-wing cabin mono'plane powered with Pratt and Whitney 
Wasp; and the Ryan Foursome, a four-place cabin high-wing monoplane 
powered with Pratt and Whitney Wasp, Jr., or Wright Whirlwind 300. 

Douglas Aircraft Company, Inc., of Santa Monica, Cal., departed 
from its long established practice of manufacturing military aii'claft exclu­
sively, with the introduction of a twin-engined cabin monoplane amphibian 
for the commercial market. Production was continued on adaptations of 
its Oz, two-seater observation planes for the Army, and its flying boats for 
the Navy. 

Ford Motor Company, through its Stout Metal Airplane Division, at 
Dearborn, Mich., continued production of its series of Ford tri-motored all­
metal cabin monopl~nes for transport use, introduced a new single-engined 
cargo plane, and carried engineering development forward on a giant 
40-passenger land plane. The tri-motored models in current production 
were the 5-D, a 16-place ship powered with three Pratt and Whitney Wasps, 
and the 4-AT-F, a 13-place plane with three Pratt and Whitney Wasp, Jrs., 
or three Wright Whirlwind 300 engines. A retractable wing-tip mail and 
express compartment was introduced for both models, which were also 
available with luxuriously fitted club interiors for the private flier. The 
5-D passed its tests satisfactorily equipped with floats as a seaplane. The 
8-A, a cargo plane powered with a geared Hispano-Suiza 725 engine, was 
introduced during the National Aircraft Show, a departure in Ford trans­
port design in that it was the first single-motored ship of the series. 

General Aviation Manufacturing Company, organized as the man­
ufacturing division of General Aviation Corporation, controlled by General 
Motors, established its plant at Dundalk, Md ., and absorbed the Pittsburgh 
Metal Airplane Company during the year. Its first c0ntract of all-purpose 
flying boats, powered with tWo Pratt and Whitney Wasp engines, 'for the 
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DWARFED BY GRA.>-.,'1) CANYON 

Nature dwarfs man's giant bombers as three Curtiss Condors (2 Conquerors) fly in 
(ormation over the Grand Canyon of the Colorado. 

READY FOR DELIVERY 

Douglas observation planes on the line at tile: Clover Field, Cal. plant ready for 
delivery to the Army Air Corps. 
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U.S. Coast Guard extended production into 1932. Experimental models of 
a new observation plane, the Y0-27, powered with two Conqueror engines 
£aired into the low monoplane wing were produced for Army service tests. 
Wheels on the new model were retractable. Commercial models, the F-32, 
a 32-place cabin monoplane powered with double-tandem Pratt and Whit­
ney Hornet engines, and the F-ro, a 14-place cabin monoplane powered with 
three Pratt and Whitney Wasps, were available. 

Granville Brothers at Springfield, Mass., concentrated on the develop­
ment of a high speed single-place racing plane of low-wing design powered 
with a Pratt and Whitney supercharged Wasp, Jr., or Pratt ~nd Whitney 
Wasp engine. 

Great Lakes Aircraft Corporation of Cleveland, 0., introduced two 
new models in the commercial field during_ the National Aircraft Show, 
the Sport Trainer 2Tr-A, a two-place open cockpit biplane powered with 
an Upright American Cirrus engine, and the 2T1-E,, a similar ship with a 
Hi-drive 95 horsepower American Cirnts engine. In the military field, con­
tracts for three purpose bombing, torpedo and observation planes of the 
TG-2 type, single-engined three-place biplanes with folding wings for the 
Navy, kept the plant in production, Designs were completed late in the 
year for an experimental observation amphibian biplane with folding wings 
for the Navy, known as the XSG-1, which was to be placed in production 
in 1932. 

Hall-Aluminum Aircraft Corporation of Buffalo, N.Y., completed 
the first of a production order of patrol-bomber Rying boats for the Navy, 
designated as the PH-1. Construction of an experimental Navy flying boat, 
larger than any previously built for the service, was scheduled for comple­
tion in 1932. The company also produced standard aluminum alloy drawn 
sections and parts for other manufacturers. 

Inland Aircraft Corporation of Kansas City, Kan., continued pro­
duction of its two-place side-by-side parasol type monoplane. 

Kellett Aircraft Corporation of Philadelphia, Pa., concentrated on 
the development and production of autogiros. described fully in the next 
chapter, "The Autogiro: Newcomer In The Skies." 

Keystone Aircraft Corporation of Bristol, Pa,, a division of the 
Curtiss-Wright Corp., had more than r,8oo employees during the peak of 
production during 1931 on Navy contracts for PK type patrol boats powered 
with twin Wright Cyclone engines and OL-9 type two-place observation 
amphibian biplanes powered with a Pratt and Whitne.y Wasp engine. 
Work on Army bombers of the B4-A and B6-A series also was concentrated 
in this plant. For the commercial market, the Keystone Air Yacht, K-85, 
an eight-place amphibian powered with a Wright Cyclone engine, and the 
Commuter, a four-place amphibian powered with a Wright Whirlwind 300 

engine, were offered. 
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READY FOR RECONNAISSANCE 

Vought Corsair (Pratt and Wrutney Wasp) observation plane, with engine runojng, 
ready to be catapulted from battlesrup at sea. 

'I'AKlNG·OFF PROM "LEXINGTON"' 

Hornct·powercd Manin bomber taking·off from the carrier deck of the U.S.S. 
"Lexington" as the ship heads into the wind. 
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Kreider-Reisner Aircraft Company, Inc. of Hagerstown, Md., a 
division of Fairchild Aviation Corp., produced the Fairchild 22, a two-place 
open cockpit monoplane powered with a Hi-drive American Cirrus engine. 

The E. M . Laird Airplane Company of Chicago, Ill., concentrated 
on the development of special designs to order, perfecting during the year 
the Laird Solution 400, a single-place biplane powered with a Pratt and 
Whitney Wasp engine, which was flown from Los Angeles to New York in 
II hours and 15 minutes, a record. 

Grover Loening Aircraft Company, Inc., of Garden City, N. Y., 
developed the XSL-1 amphibian plane for the Navy to be carried aboard 
submarines and conducted experiments on other models designed for the 
military services. In the commercial field, the Duckling, a two·place cabin 
monoplane amphibian powered with a Warner Scarab engine mounted as a 
pusher, was developed and consideration given to its being placed in pro­
duction in 1932. 

The Glenn L. Martin Company of Baltimore, Md., engaged in the 
manufacture of four different types of military airplanes during 1931 and 
in the development of additional models. Navy flying boats of the PM-r, 
PM-2 and PJNf-1 types were produced, tested and delivered, while Navy 
diving bombers of the BM-x type were under construction late in the year 
for delivery in 1932. In June, an all-metal patrol-bomber flying boat known 
as the XP2M-1 powered with three Wright Cyclone engines-the largest 
plane to be built for Naval service-was completed. The private airport 
adjacent to the Martin factory, built on a 1,242 acre site, was improved dur­
ing the year to complete the development of its modern plant. 

Monocoupe Corporation of Robertson, Mo., took over the designs of 
the Mono Aircraft Corp., of Moline, Ill., during the year, including the 
Monocoach, a four-place cabin monoplane; the Monoprep, a semi-cabin 
monoplane; and the Monocoupe, a two-place cabin monoplane available 
with several different engine installations. 

Nicholas Beazley Airplane Company, Inc., of Marshall, Mo., con­
tinued production of its NB-4, a three-place open cockpit low-wing mono­
plane, and supplemented the model with the introduction of the NB-8 
Trainer, a two-place side-by-side open cockpit parasol type monoplane. 

Pitcairn Aircraft, Inc., of Philadelphia, Pa., continued production of 
the P A-7, a single-place open cockpit mail plane or a three-place sport model 
biplane powered with a Wright Whirlwind 240 engine; the PA-8, a single­
place open cockpit mail plane or a two-place biplane with a Wright Whirl­
wind 300 engine; and a series of autogiro models fully described in the next 
chapter, "The Autogiro; Newcomer of the Skies." Early in 1931, the 
company moved into its plant at Willow Grove, l'a., where 8o,ooo square 
feet of production floor space was available. 

Rearwin Airplanes, Inc., of Kansas City, Kao., produced the Rear-
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win, Jr., a light open cockpit parasol type monoplane, powered with a 
Szekely engine. 

Sikorsky Aviation Corporation of Bridgeport, Conn., a division of 
United Aircraft and Transport Corp., constructed and delivered the world's 
largest amphibian, the S-40, an all-metal monoplane powered with four 
Pratt and Whitney Hornet engines mounted in line below the wing and 
Jjcensed as a 38-placc cabin. amphibion. Two giant ships of this series were 
delivered to Pan American Airways, Inc., for its Caribbean service. Produc­
tion was continued on three standard amphibion models, the S-39, a five­
place cabin monoplane with Pratt and Whitney Wasp, Jr.; the S-38, a 
ten-place cabin sesquiplane with twin Pratt and Whitney Wasps; and the 
S-4r, a 16-place cabin sesquiplane with twin Pratt and Whitney H ornets. 
The S-39 was supplemented with the S-39-C, a ship of similar specifications 
but equipped with a 400 horsepower Pratt and Whitney Wasp, Jr., engine. 

Spartan Aircraft Company, Inc., of Tulsa, Okla., produced its C4 
series of four-place cabin monoplanes and introduced the C2-6o, a two­
place side-by-side open cockpit low-wing monoplane powered with a Jacobs 
engine. The C4 series included: the C4-225, powered with a Wright Whirl­
wind 240; the C4-300, with a Wright Whirlwind 300; and the C4-3or, with 
a Pratt and Whitney Wasp, Jr. Early in 1931, this series was supplemented 
with the C5-300 and Cs-301, five-place cabin monoplanes powered with a 
Wright Whirlwind 300 and Pratt and Whitney Wasp, Jr., respectively. 
The older series of three-place open cockpit biplanes, known as the C3, and 
powered with either a Wright Whirlwind 240 or Wright Whirlwind x65, 
also was offered. · 

Stearman Aircraft Company of Wichita, Kan., a division of United 
Aircraft and Transport Corp., took over the manufacture of the Northrop 
Alpha and Beta models formerly produced by another pnited division, 
Northrop Aircraft Corp., at Burbank, Cal. The Alpha was an all-me.tallow­
wing monoplane for six passengers in a cabin and a pilot in an open cockpit 
in the rear, while the Beta was a two-place open cockpit all-metal low-wing 
monoplane. The Alpha was powered with a Pratt and Whitney Wasp; 
the Beta, with a Menasco or Pratt and Whitney Wasp, Jr. The standard 
Stearman Jjne, including the Cloudboy, Business Speedster, and Junior 
Speedmail series, was continued in production. The Cloudboy series of 
two-place cockpit biplanes included the Model 6A, powered with a Wright 
Whirlwind r65; the Model 60, with a Pratt and Whitney Wasp, Jr.; and 
the Model 6F, with a Continental A-70. The three-place open cockpit 
Business Speedster biplane, C3R, was equipped with a Wright Whirlwind 
240. The Junior Speedmail, designed as a three-place open cockpit biplane 
or single-place mail plane, was available in three models: the 4C, with 
Wright Whirlwind 300; the 4D, with Pratt and Whitney Wasp, Jr.; a.dd 
the ~' with a Pratt and Whitney Wasp. \ 
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Stinson Aircraft Corporation of Wayne, Mich., a division of the 
Cord Corporation and the largest producer of cabin airplanes for the com­
mercial market in 1931, ·concentrated on three models: the Model T, an 
XI-place Stinson Airliner powered with three Lycoming engines and de­
signed for transport use; the Model W, a four-place Stinson Junior powered 
with a Pratt and Vlhitney Wasp, Jr., engine; and the Model S, a four-place 
Stinson Junior powered with a Lycoming engine. The market for the 
Stinson Airliner was expanded with the opening of extensive air line opera­
tions by two other Cord subsidiaries, Century Air Lines, lnc., and Century 
Pacific Lines, Ltd. A new service hangar was built in 1931 adjacent to the 
company's modern roo,ooo square foot factory which was expanded to care 
for an engineering department, motor division, and stock room. 

Stout Engineering Laboratories, I nc., of Dearborn, Mich., intro­
duced the Sky Car, a two-place cabin metal monoplane powered with a 
Rover engine mounted as a pusher, during the National Aircraft Show at 
Detroit. 

S t. Louis Aircraft Corporation of St. Louis, Mo., continued pro­
duction of its Cardinal series of two-place cabin monoplanes powered with 
either a Kinner K-5, Le Blond 90 or Le Blond 6o engine. 

V iking F lying Boat Company of New Haven, Conn., continued pro­
duction of the Kitty Hawk B-4, a three-place open cockpit biplane powered 
with a Kinner K-5, and supplemented this model in 1931 with the intro­
duction of the Kitty Hawk B-8, powered with a Kinner B-5. The Viking 
V-2, a four-place open cockpit biplane flying boat powered with a Wright 
Whirlwind engine, also was available. 

Chance Vought Corporation of Hartford, Conn., continued produc­
tion of its Corsair series of Navy observation land planes, seaplanes and 
amphibians during 193r, the 03U-r and 03U-2 models being in current 
production. The new 03U-2 model, perfected during the year, was of basic 
Corsair n.vo-place biplane design but incorporated a new wing cellule ar­
rangement, considerably greater speed and higher performance with a Pratt 
and Whitney Hornet engine substituted for the Wasp in earlier models. A 
new Vought two-place all-metal observation plane with monocoque fuselage 
of unusual design and arrangement was completed and tested. 

Waco Aircraft Company of Troy, 0., continued production of its 
models JNF and RNF, both three-place open cockpit biplanes powered 
with Kinner B-5 and Wa(ner Scarab engines respectively, and introduced 
the Model QCF, a similar ship with a Continental A-70 engine. Another 
new model, the QDC, a four-place cabin biplane powered with a Continen­
tal A-70 engine, was introduced during the National Aircraft Show. The 
CSO, a three-place open cockpit biplane powered with a Wright Whirl­
wind 240 engine, also was available. 

The designs reproduced in three-view drawings immediately following 
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F£GHTERS IN FORMATION 

Boeing (Pratt and Whitney Wasp) fighters of the Fifth Navy Fighting Squadron Ill 

formation during Aeet maneuvers oi-I Panama. 

FLEET READY FOR ACTION 

United States Battle Fleet steaming into ~osition during the Panama maneuvers with 
a Wasp-powered Vought Corsair in evidence. 
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this chapter represent the most interesting models introduced or in produc­
tion during the year. They have been arranged in several sections, Multi­
motored Transports, Mail Transports, Light Transports, Private Operation 
and Aerial Service, and Military Planes, the most designs of each company 
being listed alphabetically in each section. Specifications on the drawings, 
together with information given below each drawing and the performance 
and specification tables immediately preceding each section of commercial 
planes, will provide the engineer and layman alike with complete data on 
each model. Sufficient information is given to permit simple computation 
of all data desired. 
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FOH.D MOTOR COMPANY 
Stout Metal Airplane Division 

Dearborn, Mich. 
MoDEL 4 AT -F 18 PLACE 

ENGINE: TaREE PRATT & WHITNEY WASP, Jas. 
T al\EE WRIGHT WHIRLwiND, 300. 
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GENERAL AVIATION MANUFACTURING CORPORATION 
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GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

MonEL F- 10 14 PLACE 
ENGINE: THREE PRATT & WBJTNEY wASPS 
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ENGINE: Two PRATT & W m TNEY HoRNETS 
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MODEL T 11 PLACE 

ENGINE: ThREE LYCOMING$ 



Name r>f 
Mt>nv./atluru 

Boeing .. .. .•...•..... 
Curtiss A & M ........ 
Ford .......... ... .... 
Fa>d.~ • ............. . 

~~~:.:::::::::::::::: · 
G,bneral Aviation . . . . • . 
GehttaJ A '-iation ...• . • 
s~~ty .. . ........... 
St ~s y . . ~, ~--··· · · · · - · 
S1~.r..t.'1.)cy . . ~.·3~ .; ..... . . 
Spnson, . . • ., -. ~ .; . . .. .. 

···. 

····· 
.·· .. · .. 
... 
. . . · .. .. 

··· ·· ·· .. · 
····· . ' . 

... 

Model A.T.C.I 
No. 

80-A 206 
Condor 193 
s-D 409 
s-D 409 
4ATP' 441 
1;-\TF 441 

-32 28t 
F-10 96 
S-40 454 
S-4 1 418· 
R-38 12-6 
T 420 

MULTI-ENGINED TRANSPO-RTS 

Total Wi ng Gross 
Make of Entin~ RaJed Area, Weight, 

lf.P . S4.F1. Lb~. 

3 Pratt & Whitney Hornets 1.575 '~250 17.500 
2 Curtiss Conquerors (G) 1.200 l,SLO 17.900 
3 Pratt & Whitney Waap' 1,260 835 ~3.500 
3 Pratt & Whitney Wasps 1,260 8Js· 14,000 
3 Whirlwind 300 900 7l!S n.ooo 
3 Pratt& Whitney Wasp Jr. 900 785 1._1,000 
4 Pratt & Whitney Hornets 2,JOO _z,rso 2-.t_.soo 
J Pra t-t & Whitney Wasps 1,260 sso 14.000 
4.-Pratt & Whitney llornets 2,300 !,875 34.()10 
2_Pratt & -Whitney Hornets 1,150- 73'0 rs,soo· 
; Pratt & Wb.itne.y Wa.sps 640 P .O 10;~80 
3 Lycomings 64s' 490 8, 00 

Pay /lith Cruising Stalling Strvite Cruisin 
LO<UJ, Speed, Spu d, Speed; c.m .. t. Radius 
Lbs. M.P.H. M.P.H. M.P.H. Ft. Mi. 

J ,85J 138 115 55 16,000 s6n 
3,6oo 139 118 49 17,000 810 
3,840 ISO 120 64 t8,soo 600 
3,7S0 ISO 120 6s 17.500 6oo 
2,580 138 113 59 r6,300 s6s 
:o,sso !38 IlJ 59 16,JOO 565 
5,905 146 12J 6J t;J,OOO 530 
2,700 153 t26 6o cS,ooo 755 
5.902 135 1!3 65 ~2,000 875 
2,760 13.1 It! 6; 17,000 830 
~tooo as 110 ·55 18,ooo 6oo 
1,!;)25 138 lf2 60 t4.~'oo 390 



JJ2 MAIL TRANSPORTS 

I 
l 

_~-----, - - 57--· ---11 
-~ 

. ~ ... . .. =:~: ·~= -~ :: 

·:· .: ~tvfERICAN; itOOLANE & ENGINE CORPORATION 
. . _ . . Fanni:agc!alit L. L, N.Y. 

·.: :_.: ."_". :_.: :- ·: : : ~~~"f!~(jot):-:i'·:- 10 PLACE 
· · • • · · · · · · • · ENGINE: PRA'M' & WmTNEY H oRNET 



MAIL TRANSPORTS 333 

--- -----

BELLANCA AIRCRAFT COR~M::r'JP~ .: ;:·: ··· · · 
. New Castle, Del. ; : • · · . . . : . · · 

AIRBUS 12-15 ~~, . . . . . ....•.... 

ENoiNE: CuRTiss CaN{liJE~oi\· : : ; · · : :--. : · . . : ·. · . 
PRATT & WuJ1>N1;i', i:fo~ - ... ; ;:: ;· .• _:. · .. :·-. ·:· 
WruGBT CYCLONE 



334 MAIL TRANSPORTS 

... ,. I 

--=:::::::---,.--.A I :;;;::::::::::: 

rrJ:f~ I " 
•o·-, .. ~ 

.. . : ·:; ~ · :~·~~~ =:-~ ~ ~~ . :: :~ 
·· · · ·· ··· · · ·aoE'n{ci AIRPLANE coMPANY 

. . . . ·. . . . · . : ~ : ·:~~e; Wash. 
· .. : : .. : .. .. . :: ~ ~ : ~ : .. ~ M-"~fi9~~A:jj,: ~~j • :- 7-9 PLACE 

.. · · · ENGINE: PRATT & \VmTN-EY HoRNET 



MAIL TRANSPORTS 335 

;~ --.. z .. ... : .. .. : .. ·:· ·: ......... 
: ... -. .. ... - .. - .. .. ... - . . . .. 
_ _ ., : .... ! · .. : -. : ... : .......... .. 

BOEING AIRPLANE COMPANY 
Sea ttl<!; W af!h; • ·• • · • • , · - • • • • • • • • • • 

M B :· ~ :··-: n...:. · . :: . .-:.::·.:.:-_ _. 
ODEL 40 -4, -- , .. 5, .F-lfA~ ·. _ : • : - • • •••• 

ENGINE: PRATT & Wm'l'NEY HORNE-r • • • • • • • • 



MAIL TRANSPORTS 

1----- t4' -----1 

' ' 
- - - ----------- - - _j 

. . .. . :. : ~.: ... : ~ -: ... : : .. : 
. . . :: .. ; . :: .--~~i~~: 1IRPLANE COMPANY 

. . . . : :. : : . . . : : ~~ttl~ -~.ash. 
•• :' • .. : • . • ·: : :. : : • M<iDEi .;10: : _;......:.: 1 PLACE 

.. · · · · · ·· · "'"ENo;;;E; ·p~;~ & W niTl'(EY HoRNET 



MATL TRANSPORTS 337 

: .. ·. : ... :,. .. : .... ; . ,., ~ .. .. . . .. 
: .. .... : ~ : c ... :. .. ; .. : .. ... . .., .. ~ .. ~ .. . ............ .... .. 

.. .. . .. : :· .... : .., : : .. \ :.. .. .. .. .. .. .. .. .... ., .. . . . .. .. ........ .. .. ~ .. .. .. . . . .. .. 
.. .. . .. : .. : : ,. .. : · .. .... 

FORD MOTOR COMPAlTI 
Stout Metal 11 irpume Division 

D earborn, Mich. 
MoDEL 8-A 2 PucE 

: .. ,. : :,. : .. .. .. .. · .. : · .. 

ENGINE: H rSPANO SmZA, GEARED 



· .. " ; .. : 

MAIL TRANSPORTS 

I 
' I 
'~ I ---------------, 

I 
I 

I 

I 1 

~- -------------- -~"" 
I 
I 

:'8~i~---~ --L---·, -- ., . 
PITCAIRN AIRCRAFT, INCORPORATED 

Philadelphia, Pa. 
MODEL PA- 8 MAILWTNG 1-8 PLACE 

ENGINE: PRATT & WHITNEY WASP, JR. 
WRIGHT WmRLWIND 800 



.MAIL TRANSPORTS 

::i ~: · ; ~; ; .. · ::, : ::· -_ .. ~ 
.. ., '"' • - • "' r .. - .. '" .. ... . ~ .. ... -,. -- "' ...... ~ .. 

• • A : : .. · ... ; ! .. · .... .. ... ..... . . .. - ~ ... . .. 
.. • "# 11 .. . : 

STEARMAN AlRCR.AFr C~ANY 
Wichita, Kan. 

ALPHA 5-7 PLACE 
ENGINE: PRATT & WmTNEY WAsP 

339 



MAIL TRANSPORTS 

-------11~11---
--------------- _J 

'
•:: 
!I 

~--------------~~~··------~ 
1---- -L-----1 

.· .. -·: ..-·:: .. · ....... · .......... .. . : : .. ...... · : ~ .. : . 
.. -.. . .., ... ~ .. 

$ ,.. .. .... .. .... .. .. .. .. .. ...... .. .. 
STEARMAN AIRCRAFT COMPANY 

Wichita, Kan. 
J Ul\'lOR SPEEDAJAIL 1 PLACE 

ENGINE: PRATT & WmTNEY W ASP 
PRATT & WHITNEY WASP, JR. 
WRIGHT WHIRLWIND soo 



Nam•of 
Mon:(foaurer Model 

American Airpla1le ..... .Pilgrim roo-A 
B~llnnca .. . . ... ... . . . . Airbus 'r ~ Pla~e 
Bell~nca., ... , , , .. . . Ajrbns rz. PI~ct\ 
Dellanc:t ..... .. '. ' · .. . Airbn~ 12 P lace 
Bellanca ..... . , ;. , . ••• Airbus<s Place 
l:!elhmea . .... ' . ... ... Airbus IS Pia~ 
.Boeing . . .. . _ ': , , ,~ .. ... . Monomail 221 
Boe~ng _ . . _ . _ : 1-:, ..... 40B-4 
Boetng . .... · ~· .. , •• • ·~~gbird Curtiss.. W .righJ~~J·plane 
Ford .. .. . ... , .... . . .. ·ll: 
PitcAirn .. ... ·:;;·;; .. ; 'Xa.;s Maitwing 
Stearman ... . .... ..... • lt~ha ,. 
Stearman . .. . -~~ .... ·., ... . 1 'J"· ~pe~majl Stearman ... . : .. .. ... .. . , • -r1 peMmail 
Stearman ........ •. . . ·r J• ~ 6peedmail 

, . ) • .. J · ~ . 
~ .. , . . . . 

•'•' 
J' II 

' .. . . . ..... 
. · ·· .. 
t •'' 

'• . 

. .... . . . 
' ... ~ .. 

•Ill . . ' . ' 
,.• ·· . 

MAIL TRANSPORTS 

A.T.C. Tl)/aL Wing 
No. ,\!Dirt of Engine Rated Area. 

R.P. Sq. Ft. 

443 Prat~ & \VI\i.tncy Hornet 515 4S.9 
39! Pratt & Whitney Hornet 575 6sz 
3PI Wtight Cyclone S75 6sz 
301 C.tu-tiss Conqu~.ror 600 6$2 
3!)1 Pratt & Whitney Hornet 575 6$·2 
:l!il Wright Cyclvuc ~7~ 6sz 
347 Pratt & Whitney Hornet 57$ 535 
183 Pratt & Whitney Hornet 525 545 
ro6 Pratt & Whitney Hornet 52$ 490 
348 2 Wright Whirlwind 300 6oo 405 

Pending Hi~pa.no·Sui>.a 725 83; 
364 Wnght Whirlwind j oo 300 278 
451 Pmtt & Whitnoy Wa,sp 420 r2 
292 P~att & \\'!Jitney Wasp 420 07 
305 Pratt & Whitney Wa~p. Jr. 300 307 
304 Wright Whirlwind 300 300 307 

Gross Pay High Crui.si~~ StaJJing Senriec Cr><ising 
Wti~hl. LMd, Speed, S/Jeed, Speed, Ceilint Radius, 
Lbs. Lbs. M.P.H. M.P.H. M.P.H. Pt. Mi. 

7.7$0 2, 140 !~6 us 65 13,600 380 
9,590 2,985 T39 120 , .. . . .. . . I3,000 750, 
9S90 ~.985 r;H> 120 ... ... . tJ,OOO '15.0 
!).500 2,,612 I47 u6 ... .... r6,ooo 750 
!),590 2,880 I40 122 ... .... IJ,JOO 7~5 
9o3$>0 z,88o 140 ... ... 6o .. ra • .aoo 775 
8,000 I,i45 I 54 130 15,200 500 
6.0~0 l.I63 132 110 51 rs.roo 480 
s.840 r.6oo 14~ 120 s6 16,000 6oo 
6.360 1,400 135 us 6s 16,200 420 

!1,000 3.596 138 1(0 55 14,700 sso 
4,000 1,020 ! 45 uo s 8 
4.8s6 "6;9· I77 lSQ <fz 10.100 700 
3.930 rsS as 53 r8,ooo 645 
J,Soo 6.Z2 143 liS so rs.ooo 815 
J,Soo 663 145 II8 so rs.ooo 835 



• 

LIGHT TRANSPORTS 

AMERICAN AIRPLANE & ENGINE CORPORATION 
Farmingdale, L. I., N.Y. 

PILGI:ll'M 71 7 PLACE 

ENGINE: PRA'IT & WHITNEY wASP 



-- I 
....._ 

LTGHT TRANSPORTS 

/ v 
""" \. ) 

v 1\ 

0 
. v ~ v 

-. 
4,:,[ 

I 

I 

. , . . -. ' -. .. , .. -

343 

-
--

BELLANCA ~··irlchi:~,...~ ";.,.ipoiU..,;I~N ~- = :·-. :::·. __ : 
J4. -t'-!'-G J; ~' ., .-; ~ • • • .... - - .. 

ew--Gsstle; Da. · , • ' .. ' -- • · - - - • · · 
p ACE\lAKER 6 PLACE 

ENOINE : PACKARD DIESEL 
PRATT & WHITNEY WASP, JR. 
WRIGHT WHIRLWIND 800 



344 LIGHT TRANSPORTS 

I 
0 

BELLANCA' AIRCRAFT CORPORATION 
-New Castle, Del 

SKYROCKET 6 PLACE 

ENGINE: PRATT & WHITNEY WASP 



LIGHT TRANSPORTS 

BOEING AIRPLA.J~E COMPANY 
Seattle, Wash. 

MoDEL 204 6 PuCE 
ENGINE: PRATI' & WHITNEY wASP 

345 



LIGHT TRANSPORTS 

l----14rt-o -----1 

1----.)PT·!~ 
r---·------.)4n-~a---------! 

.... : .. : .-·.... ::: .. : :: : : .. . . .. .. - .. .. ~ . ~ .. .. . :. . . .. .. - · --
- -· ... .. · : .... : : .. : :.. . .. . 

CURTIS8-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

KINo BIRD 8 PLACE 
ENGINE: Two WRIGHT WHIRLWINDS SOO 



LIGHT TRANSPORTS 

1----- - - ----"'-··--- - - - - ----..1 

1-------" '1[--- -----" 

'. : ... - =-.. ~ _., : .. .: 
• .. ~ - .... ~ - <> .... ... - ... - - .. 

. . . . . 

. ~ 

DETROIT AIR CRAFT CORPORATION 
Detroit, Mich. 

DETROIT LocKJ{BED DL-1 7 PLACE 

ENc1NE: PRATT & WmTNEY WASP 

347 



LIGHT TRANSPORTS 

1--- - - - - - --41'•"- - - - - ------1 

l---- - - -"''i"-- - - ----1 

....... . 

DETROIT AIRCRU'T CORPORATION 
Detroit, Mich. 

D ETROIT L OCKHEED SPEED v EGA 7 PLACE 

ENGINE: PRATI & W HITNEY WASP 



LIGHT TRANSPORTS 

1--- - - ------.. g: oo··-- ----- ----1 

.. .. .. ' .. ' .. .. • ...... 4 .. .. .. .. . .. .. .. . .. .. .. .. .. . . "'.. .. .. ..... .. . . .. . .. .. .. .. .. .. . .. .. ...... .... .... .. .. .. ..... ..... .... . 
"•.," ., l"<o " " I .. . .. .. .... . 

349 

: : .... : : .: . .. .... .......... .. . . .............. . 
• .. •• 0 : .. : : .... : • .... : .. : :.:: .... ·.: · .. : 

DETROIT AIRCHAFT CORPORATION 
Dclroit, Mich. 

DETROIT LocKH EEO OniON 7 Pu.m; 
R1'(GINE; P~Tf & Wn~Tl'\'EY w.-.sr 



. -· -·· .. . .. . . ... . .. .. ~ ~ . . .. . . .. . . . - - . . . - . . . .. - , ~ . . ........ .. . 

LIGHT TRANSPORTS 

. -·-- . _, 
. . . . ~ ... - . . 

KEYSTONE AIRCRAFT CORPORATIO 
Bristol, Pa. 

Am YACHT K-85 8 PLACE 

ENGINE: WRIGHT CYCLONE 



Name of 
M anu/tJ.cJurer 

Ame:rican Airplane ....• 
Bellanca ... .. . . . ...... 
Bellan~:a . . . • .. ... . • . •. 
Bellanca . . .... . ... ... 
Bellanca ........ ::.:.; .. 
Bellanca . ...... ;, •. . .. 

BellancA .. .. ... '. ·. ~! ! • • .... . . ' Bellanca .. -. ~ .. ' \. ..... . 
Bellanca .• .•. . ........ 1'' ' 

' Bellanca . ••. -··.·.··.-·· 
.Boein¥ ...... . :. ::: ... 
D.etrmt ....•... 1 • . 1 • •• 

Dettoit .. .. .. . . , . ·-~ . . 

Detroit ....... :, ,., ... 
Detroit ... . .. . \ .. '>·,··· .. 
Keystone ..... ,.'· . . . . ... , . .. .. 

•' . 
" ... 
•' .. . . 

'. -·, .. . , . 

ModeZ 

Pilgrim 71 
Pacemaker 
P acemaker 
P ncemaker 

Seaplane 
Pacemaker 
Pacemaker 
Senplane 
Pacemaker 

Freighu.r 
f:IJ}'f"OC!Cet 
'S~r~cket 
. , ~aplane 

;&'l{g-P-cket 
• ~Lwce 
1<1,4'. 

·l!oc!Cheed 
• · ~o--~op 
.uo..:.~heed 
, H~ peed Vega 
: L.X:ft:eed DL 1 
,'\.?? heed DL z 
:A•rYMbtl<·8S 

•' . '· ·. 

LIGHT TRANSPORTS 

A .. T.C. 1'olal W,ing 

No. Make .of lr.ngine Raled Area, 
B.P. Sq. Ft. 

So Pratt & Whi~ey Wasp 420 332 
l :lQ Pack.ard Diesel ~n 273 
328 Pr.att & Whitney Wast> Jr. JOO 273 
328 Pratt & Whitney Wasp Jr 300 273 

129 Wright Whirlwind 300 300 273 
129 Wright ·whirlwind 300 300 273 

245 Wright Whirlwind JOO JOO 27.~ 

319 Pratt & Whitney Wasp 420 273 
J l9 Pratt & Whitney Wasp 420 273 

319 Pratt & Whitney Wasp 4SO 27;3 
Supercharged 

I 57 Pratt & Whitney Wasp 420 470 
4·21 P<att & Whitney Wa•P 420 27 5 

j08 Pratt & Whitney WasP 420 275 

Pratt & Whi tney Wasp JOll 420 275 
.378 Pratt & Whitney Wasp 420 275 
395 Wri~ht Cyclone 525 $17 

Gross Pay High Cruisi!'g S!alting Sert!Ue Cruising 
Weighl, Load, Speed, Speed, Speed, Ceiling, Radl,.s, 

LOs. Lbs. J,f,P.I(. M .P .H. M.P.B. Fl . . M ·i. 

s.soo 1,237 132 .5 II2 63.8 l4,.ISO 625 
4,240 900 132 Itr .. ... 17 ,000 1,000 
4,joo 1>33 150 125 ... .. .. 17 .oo.o Sso 
4.151 933 144 t17 ... ... , ts.ooo Soo 

4 ,300 993 ISO I~S .. . ....... 17,000 8so 
4.835 9!>3 141 117 . ... . . . ts,ooo 8oo 

4,6oo 1,570 ISO U4 ... .. .. 1$,000 6oo 

4.6oo !,025 ISS IJO , o,ooo iSO ··· ·-· · 
4,600 1,005 146 122 ..... .. rS.ooo 700 

4.6oo 1,005 t '74 148 .. . .. .. 20,000 150 

s.ooo 913 133 115 so 14.000 szo 
$.200 1, 170 204 I7l 64 19.800 s8o 

4.750 1,020 200 i6S 64 19,000 700 

4.750 r,r2o ISO 150 60 19,150 700 
5,200 1,t36 175 f43 6I rS. ooo 940 
6.300 T,I 4() 128 tOO ss IJ,800 sso 



352 PRIVATE OPERATION AND AERIAL SERVICE 

• 
.. .. .. .... : . -: .... : -.. : .... : ... · .. : 

· ~ ~ " : '! .. '"! ·-· : .·. ~~: ! ... .. .. .... ..... 

· ..... · .... . · :_ ·: ~ : .. · .. : ::·:: .. __ . .... .. .. .. .. ..... ,. ,. . .. .. .. .. .. .. .. . . .. ~ .. : ,.· : .· .. . ... .. - .. ! ,. .. . .... .. .. ,. ...... ., . .. . 

AERONAUTICAL CORPORATION OF AMERICA 
Cincinnati, Ohio 

AERONCA C-~. C-3 1-2 PLAC~ 
ENGI'Nt::: AERONCA ~107A 

AlmONOA E-113 



PRIVATE OPERATION AND AERIAL SERVICE 353 

r------ z o'·> - -----1 

. :. ~ :: · .. : .. __ ... . : -. . .. . 
. ..... - . 

ALEXANDER AIRCRAFT CORPORATION 
Colorado Spt·ings, Colo. 

FLYABOUT D- 1, D- 2 2 PLACE 

ENGINE: CONTINENTAL A-40 
SZEKELY 8-45 



354 PRIVATE OPERATION Mc'D AERIAL SERVICE 

1--------1'·~·=-· ----------1 

J--------- f.7.'D.:;,..• -------l 

1---- ----- :v:r·--- ----i 

AMERICAi\l' AIRPLANE & ENGINE CORPORATION 
Farmingdale, L. 1., N.Y. 

PILGRIM KR 21, KR 2lB 2 P LAC"E 

E NGINE: K INNER K- 5 
KINNER B-5 



PRIVATE OPERATION AND AERIAL SERVICE 355 

r 
l 

AMPHIBIONS, INCORPORATED 
Garden City, L. 1., N.Y. 

PRIVATEER P - 2 ~ PLACE 

ENGINE: wARNER ScARAB 

... ~ ... .. 
' . 



356 PRIVATE OPERATION AND AERIAL SERVICE 

.. 

-. . . . . . . . .. .. . ( . . -

Al\1PHlBIONS, JNCORPORATED 
Garden City, L. I., N.Y. 

PRIVATEER P-s s PLACE 

ENGINE: CONTINENTAL A-70 
WRtOl:IT WHIRLWIND 165 



PRIVATE OPERATION AND AERIAL SERVICE 357 

r----------'4~ ·0 " ·- · _ __:__ _____ __, 

BIRD AIRCRAVf CORPORATION 
Brooklyn, N. Y. 

MoDEL CK 8 PL.ACE 

ENGINE: KINNER B5 



358 PRIVATE OPERATION AND AERIAL SERVICE 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

FLEDGLTNO 2 PLACE 

ENGINE: CuRTiss CnALLENGER 



PRIVATE OPERATION AND AERIAL SERVICE 359 

l-- ------ ---2t '· t '-• ------------l 

I 

l 
--------10'·1"--" -------1 

. .. .. - .. - .. ...... -..... :.- ... .. .. ~ :.--: . ..,:-.._ .. .. ... .. .. .. .. .. ~ .. .. .. .. .. .. ... .. .. .. ~ 
- ....... I' ..... • .. . • .. ·, : '".. ; 

CURTI8S-WRIGHT AIRPLANE COMPANY 
Wichita, Kan. 

~10DEL ~YSTBRY s 1 PLACE 

ENGJNE: SUPERCH ARGED WRIGHT WmRLwiND 300 



Joo PRIVATE OPERATION AND AERIAL SERVICE 

1----~M"'------1 

/ -

~''IV' 
I I 
I I 
I I 
I I 
I I j ' 
I I I 1 
I I I I 

: I: : 
I t I I 
1 I I I 

: ~ : ! 
t ~: , 

II I 

&=======~~~~~~~~~~~~~~~~ ' ••.•••••• .............. ~ ......... ---· ········-~l'-zf I '--- --- -~ ------.1 I~ 

- L . --- _ _______ ;/ .j ~ .. _____________ ---------
t~ ., u ...... / u 

\ 

CURTIS&-\VRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

~lOTH 2 PLACE 

ENGINE: W RIGHT GIPSY 



PRIVATE OPERATION Ai"JD AERIAL SERVICE 361 

:0 ,, 
I . •: 

~----------4~.0 ------------~ 

CURTIS8-WRIGHT AIRPLAlw ~~~~~~i~:~ .. i:: ·.:.· 
St. Lo~s, .Mq., , • . • . .. " .. . ..... . 

RoBIN C 1-C ~ ... :-7: ,. .. : ~ P~\\CE ; : : .. .... : .. : .· ~. : .. · · . . · 
E NGINE: C uRTiss tsAi..i:E:N'G'Ei\' · : · · : : ·: : ·.: · ·. : ·. : 

WRIGHT WHIRLWIND 165 



362 PRIVATE OPERATION AND AERIAL SERVICE 

.... ~ ... .. :. .. . .. . . ~ 
... • .. .. .. .. ~ • '* 0: 

= -- : --: - ~-D~;·~oi.t·- XrncRAFT coRPoRATION 
. . _- - - . _ - _ . - - . -_ - ; : J)ctrv~t, ;Mich. 
-._.- -_- : _.-_-._ ---~ :--= :oP.irnQI'r Incf,<iii-iQ i\.i.~Arn 2 PLACE 

- - · · - - --- - E~m~; PRATT & WHITNEY WASP 

wRIGHT CYCLONE 



PRIVATE OPERATION AND AERIAL SERVICE 363 

: . ·. : .... : .... : . ~ . . . . . .. . . .. 
.... ... .. · ... ... .. . .... . : .. . .. -, . .. .. . 
l ..... . .. ......... . ....... . 

DETROIT AlRCRifi- tbrl~o~.:rio~ : : :~ ::: .: .. :.: ·.: 
Detro:t, M~cb·. · · · • · · · · · · · · · : · · : ·. : • ·. : ·. : 

DETROIT L ocKHEED Smrus 2 Pt.,l CE 

ENGINE: PRATT & WHITNEY wASP 



364 PRIVATE OPERATION A.l"'lD AERIAL SERVICE 

. . . . . : ~. : ... : = ~ ~ f:; ·:: : 
. .. • . . ' t ' t ~ 

: ..... : .. : bittJioi~·- ~IRCRAFI' CORPORATION 
. . • . . . • . • • • • . , . . . . ; ~l}tr~it; ;Mich. ' 
·. : ·. ·: : . ·. :_.: :- · : DETROIT :RY ~ ,·0-1 : '.:..:_ 4 PuCE 

· · · · · · · · · ·· · EN~~:· PAc.KARi> nn:sEL 
PRATT & WmTNEY WASP, J11 
WRIGHT WHIRLWIND 240 



PRIVATE OPERAT£0 N AND AERIAL SERVICE 365 

.. . .. . -· ..... - .. - . ... . .. .. -... . ... .. ... -· .. . , .. .. -- .. ~ 

GREAT LAQES AI~-. ~O~P.GRA":fiQ~ . . • :. • • 
Clevel~a.; Ohl\> · : · : • · · · - -. - . · 

MonEL 2 T 1-A .:.:_~--- ~ ·p~AcE ~ .. - .... ·· ... · .. : 

'ENGINE: A.~ERICAN Cti\RUS 



366 PRIVATE OPERATION AND AERIAL SERVICE 

----------=-----~·-.. ·-- - - --

.. . . . . : . .. : .... : . ~: ... : .· .. : ......... · ..... . .... -
: ... : ... : .... :: ; ... : ... : · .. : • 

. . .·. .·: <;P..QVER .t,OJ<;NING :AfP&RAFT COMPANY, INC. 
· .. : ·.·: :. ·. ·:: : ·: : : . . : ; C):lird~{l :city; ;L. I., N. Y. 

· • • • • · • · • · • · • • Du~~lNG 2 PLACE 

ENGINE: WARNER SCARAB 



PRIVATE OPERATION AND AERIAL SERVICE 367 

:·· .. ... .. 

KEYSTONE AIRl~~}JJni>~~Tfo~f E~ F.:,.:\. F.:\·: 
Bristol, Pa. 

CoMMUTER 4 PLACE 

ENGINE: WruGHT WBil\LWIND 800 



368 PRIVATE OPERATION AND AERIAL SERVICE 

17 
h------------.~1------r-r---

· ... :::: _:._ : KI:titypE~-RtJ~Nfzi :l~~tl~IT COMPANY, INC. 
: .- : : · · . . · : · -; • · • · · • · ·Hagerstown, Md. 

F AIRCIDLD 22 2 P LACE 

ENcrnE: AMERI CAN C IRRUS H1-DruVB 
AMERI CAN C IRRUS UPJIIOBT 



PRIVATE OPERATION A D AERIAL SERVICE 369 

: -~{})1:·.: . :··· :·· .. 
: · ~~~: <': -: : · : .. ·~ 

NICHOLA&-BEAZLEY AIRPLANE COIVU!A.NY; ·me:· : 
Mar~hc,ill, Me.· · · _ · · . . 

' ' "' t ~ • • ' .. .. 

MoDEL NBs-NB4: :...:.:.:_.: s:l?J.ACE: : : ... :.: .' -. :. : ·. _. 
ENorNE: GENET .. .. ··· • - . · ; .. : :.:: ·.: · ·.: ·• 

' LM>UIERT 
LEBLOND 
\VARNER ScARAB, JR. 



370 PRJVATE OPERATION AND AERIAL 'SERVICE 

t---- - ---- - - sr-o· -------- -____, 

... "' . ~ : ; -.. ,: 
. . 

. . . · _.· . . : '. ·.-_ '.:: ·_: :_ ·.= .. ., . . - ,., .. ., 

-, ' .. ~ ."" : .. '" ; : -: -. .. , ~ 
: .. ·: .. ·- • .. _ ... • .. ... • II'• 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AM!>mBION S-S9 5 PLACE 

ENGINE: PRATT & WmTNEY WASP, J11. ' 



PRIVATE OPERATION AND AERIAL SERVICE 371 

. ' . 
• # ~ ,. ; .) .. :: ! ~ ..... ... .. 

SPARTAN AIRCRAFI'"co~iJ?Ar-iY, Jrc. 
Tulsa, Okla. 

. . . 
~ ; .. _= :':·. :-: . __ .. 

. ... . . .. .. 

MonEL C2-60 2 PLACE 
ENGINE: JACOBS L-8 



372 PRIVATE OPERATION AND AERIAL SERVICE 

• • • .. • • • ~.... • 0 .., • • : : } • : : :tat:. .. . :· 

' .. : ::: :· ·.. :: ; :· · : ; SF ART iJ~. ,A.:r.iicR_KFi~ COMPANY, INC. 
· · · " · · · · ' · • ' ·' · • Tulsa, Okla. 

~IODEL c s s PLACE 

ENGINE! WRIGHT WHIRLWIND 165 
WRIGHT WHIRLWJ~D 24Q 



PRIVAT E OPERATION AND AERIAL SERVICE 373 

1------- ····..,·--- - ----i 

SPARTAN AIRCRAFT COM~~~~)~~~:> ~ L-~:. ·-=--
Tulsa,.O_!-Jo.. •• • • • . 

l\{ODEL C 4-C 5 :~~; :1-;-~ P~~~CE : ~ :::: ::: .~··. :.: . . 
ENGINE: PMrr & Wor1-NE:v ·w.(si>;·Jn. · • · · : · · : ·. : · ·. : ·. 

WRIGHT WHIRLWIND 240 
WRIGHT 'WmRLWIND SOO / 



374 PRIVATE OPERATION AND AERIAL SERVICE 

~-----------------~·--------------------

. - --- -·. 
·._- ~:~ ~ -: : ·--~:_.~ ::··i 

... , .. . , ·stEARMAN AIRCRAFT COMPANY 
. . . . . . . . . · . ·. : : .- ·Wicmta; Kan . 

. - ".·: :·.-_ :_. ~ ::-: : : . ! ! )3.~1:.\ : .. -=- : 1 PLACE 
...... - - -EN~J:NE: MENASCO 

PRATT & WmTNEY WASP, Jn. 



PRIVATE OPERATION AND AERIAL SERVICE 375 

~--------------------~ 

... .. .. ; .. . . .. .. . .. 

STEARMAN AIRCR.A.Fr l-~ffi>il~-j-_ ::. : .. ~:. ::: 
Wichita, Kan. 

GLOUDBOY ;~ : ~~AciE.· · • ~ : : • : •• : • • : . • 
ENGINE: GoNTINENrAn:A..::7~ : · · : · .• · ~.- : :: ·• : ·: : · ·. :·. ·: 

PRATT & WmTNEY WASP, J n, · · · · · • · 
WRIGHT WHIRLWIND 165 

' 



376 PRIVATE OPERATION AND AERIAL SERVICE 

. . . . :. . . : . .-: : STEARMAN:~IRUK>\.FT COMPANY 
·: ::: : . ·. ·:: ·:: : ; . . : •. : : .. : ._WiChita, Kan. 
• · · • • • MoDEL C SR 3 PLACE 

ENcrNE: \VRJCRT WHIRLWIND UO 



PRIVATE OPERATION AKD AERIAL SERVICE 377 

~----------41'1/'.;_' ________ """1 

t----------••-¥•i-' --- --..., 

.... ~ .. - .. .. . ... - ....... - .. : ... : ... .. .. . . .. .. - .. . . . 

STINSON AIRCfi!'& ~(j:O'llPO.R}<TIOA'i ; : · ·. : ·. . ·. 
'''~)rnc" ,rdlqli.·. :.. .. : ... - .. : : .: .: . -. :· .... : .. : 

MoDEL S 4 PLACE • • · • • · • • 

ENGINE: LYcOMING 



.378 PRIVATE OPERATION AND AERIAL SERVICE 

1------~---<IZ'o" - - --- ------1 

1-------:.o· .. .r~·---'----i 

: ~~ :·.·~~: .. ~: .·· : 
... , . .. .. ........ • .. ...... . ,. 

.... ; ... : ,. ,. : .. : .. · ; .... : · ..... : 
. . .... · &Tmf·SON ·;\..JE.f;AAF.T CORPORATION 

·.: :.: : ·. : : ;.: : : : : : :·vV>\vnc;Mich. 
,. . .. .. . . .. .. .. " .. ~ ....... ~ .. ~...... ' 
· • • • • · · • · • · · • · • MoDEL W 1 PLACE 

ENGINE: PRATT & WBJTNEY WASP, .JR. 



PRIVATE OPERATION AND AERIAL SERVICE 379 

1--- ----- - - - .. ' ··---- ------1 

STOUT ENGINEERING LABORATORIES, INC. 
Dearborn, Mich. 

SKY C AR ~ PLACE 

E NGINE: MJCHJGAN R oVER 



38o PRIVATE OPERATION AND AERIAL SERVICE 

. 
\ ..... _____ ____ __ _ _ 

CHANCE VOUGHT CORPORATION 
Hartford, Conn. 

MODEL 0 !tU-4 2 PLACE 

ENGINE: PRAIT & WHITNEY WASI' 



PRIVATE OPERATION AND AERIAL SERVICE 381 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL QDC 4 PLACE 

E NGINE: CONTINENTAL A-70 



382 PRIVATE OPERATION AND AERIAL SERVICE 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL CSO 3 PuCE 
ENGINE! WRIGHT WHIRLWIND 165 

WRIGHT WHIRLWIND ~40 

- l 



PRIVATE OPERATION AND AERIAL SERVICE 383 

"~------------~ 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEl. INF, RNF S PLACE 
E~GINE: KINNER B 5 

wARNER SCARAB 



384 PRIVATE OPERATION AND AERIAL SERVICE 

....... 
.. · :: .... 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL ~FC - 3 PLACE 

ENGINE: CoNTINENTAL A- 70-!t 
JACOBS LA-1 



PRIVATE OPERATION AND AERIAL SERVICE 

Name of A.T.C. Tolal Wi"g Gro.<$ P ay flig h C7uisi-ng Stalling Struice Cruising 
Modtl Make of E"1tgine Roled .~rea. Wtit!Jt. Load. St>tt(i. Spud, Speed, Ceiling. Radius. • 11 on ufacturer No . H.P. Sq. Fl. Lbs. Lbs. M .P.H. . 'I!.P.n. M.P.H. Pt. .'l!i • -- ---Aeronautical Corp ..... Aeronca C-2 351 Aeronc.-a E- 107A 26 142.2 67% 220 76 62 36 IJ,OOO 240 

-~eronau tical Cor.p .. . .. Aeronca PC-:2 J·s r Aeronca E-107A :26 14'··· 756 22.9 73 60 40 o.ooo 2JO 
Aeronau~ical Corp ....• Aeronca C-3 396 Aeronca E- u 3 J6 142 , ·2 875 J60 So 65 4" 14,000 220 
Aeronautkal COrp .. •.. Aeronea PC-3 31)6 Aeroncn E· I13 .}6 14:2. 2 963 .360 76 6r 46 ro.ooo 200 Aeronautical Corp .... . Aeronca C-2N 448 Aeronea E-1 13 36 142 . 2 672 220 ss 70 36 r 6.ooo 240 Alexander Aircraft ..... D-r 439 Continental A-40 37 175 1)62 170 80 70 28 B.soo 1<)0 
Alexander Aircraft ..• .• D-2 449 S?.eke\y 45 l75 982 173 93 75 30 IJ,OOO ISO American Airplane .•. . . Pilgrim KR-21 215 Kinner K·s 100 1!)2.6 ~.635 z~o 105 89 so.z !).SOO 3'60 American Airp[ano . . . .. Pilg rim 363 Kinner B-5 125 192. 6 1,730 23'7 ll$ . 4 98 s r.s l 1,01)0 ,400 

K R-21B 
Am phihions .•. .•.•. ••. P-2 370 Warner Scarab ItO 192 2,100 210 PS 15 52 ······· 300 Amphibions ..• •• . • .. • . P-3 IJ>ending Continental A-70 r6s 2U 2,$00 359 112 95 52 ...... . 380 Bird Aircraft .. • .•.... CK 388 K.i110er 3·g 125 266 2,335 510 IZO 100 35 17.000 sso C'Urtiss A. & M ..... ... Fledgling 191 Curtiss C allenger ~ss 365 2,825 · · ;;<>.;· 104 88 44 •s.soo J6s Curti~s-Wril<'ht Airplane Robin 143 Curtiss Challenger T85 223 2.6oo 120 96 45 IJ.OOO SIS Curtiss-Wright Airplane R obin 309 Curti~s Cllatlcnger r 8S 243 •.~so 510 IHS . J roo 4 7 1 2 ,000 s•s Curtiss-Wright Airplane M oth 197 Wrigh t Gi~sy 90 .. ... . r.6so 5.16 102 80 44 rr .ooo 3.400 Curtiss-Wright Airplane Mystery S. · ··-·· · Wright W 'rlwind 450 ISO 1,!)40 ..... . 225 1!)0 6s 30,0oo 525 
D!ltroit Aircraft •.. . .. . Lockheed J86 

Supercharged 
176 21,600 56o Pratt-Whitney Wasp 420 215 5,200 1,215 210 64 Altair 

Detroit Aircraft ... • , .. Lockheed 
Sirius 

300 Pratt-Whitney W asp 420 275 4,600 !172 175 I4J ~ · t 8,ooo 800 
Detr oit Aircraft R yM C- t 346 Wright Whirlwind 240 240 219 3 .350 s6s 128 ros 55 14,000 6t .S Great Lakes . . . . , . •... 2T- 1A , .. a American Cirrus 90 187. 6 r.sso 223 110 90 4S 13,000 370 Keystone Aircraft Commuter 26t Wright Whirlwind 300 JOO 437 4. IJO 640 112 87 47 12,000 400 Sikorsky .. . .. . . .. . . .. . S-39 315 Pratt & Whitney Wasp Jr. 300 350 4 .000 717 123 t OO so 14.000 400 Spartan. Aircra ft C2-6o 427 ~COb$~ ss 102 1, 195 190 9J 83 39 IJ,OOo 350 Spartan Aircraft ... . . , . C<1-225 JIO right irlwind 240 240 300 a,sts · '66o· rJO 109 51 1$,000 615 Spartan Aircraft . . . . . . . C4-300 383 Wright Whirlwind 300 JOO 300 3 .!)65 143 122 s6 1$.400 64 2 Spart an Aircraft ..... .. C4·JOI 394 Pratt & Whi~ney Wasp J r. JOO 300 4 .os6 710 145 124 s6'.s 15,200 648 Spartan Aircraft ..••••• cs-JOI 389 Pra t t & Whitney Wasp jr. 300 300 4.115 8os 14$ H4 51· 5 14.600 648 Stearman Aircraft .. . .. Beta !Pending Menasco t65 lJ7 !,770 •ss 170 144 St 22,700 s6o 



,. 

PRIVATE OPERATION AND AERIAJ, ~ERVICE 

Nam:.- •of I A.T.C. TJJI.al Wing Oioss P,ijy Hi,ef. Cr'fising Si'CJ(f~tg, Sqv.tJ;~ 1 
c r :t<isi'(g 

Model Mak( of Eng.ine J?,ated A'rea, Welgltt, L¢ail, Spe.td, $p.-d., Sp;ee'd: •. Ceil.ini, Radiu"s·, M anufact.ur,er. ; 
. ,No, 

H.P. $iz , Ft. L?i~. Lb,s. M :;l'.ll.M:.E!.!I'. M.P~H. f<J. . . 3#. 
- ------ - -

Stearina.n Ai.t:c'raft .. .. . Beta Pending Pr~tt·.& Whitney Wasp.Jr.. .J(!'!) ~3.7 
Stearin an :Aire~aft .... . ·CJR 25! .wright Whirlwind 24o •40. :i88 2',754 3$t r'J6 l10 53· ,6;lSoo .458 
. ~t~a,rl"a.n ·AJ.rcraf.t C 3-R:.Seapl:ane. -251 Wright Wll.ir-Iwin'd 2.<(0· <~J(o· 2&8 J,!>SO 331 ' £3~ ro·s s·s· l4,0iJO '43'7 

~i:~~~ ~~i:t~·~ >: : : .Cioudboy 6A 3~3 Wright Wltirlwini:l. r(Ss ~&s .27.2 . 2 2; 4'00 ~sl'> -l.rt.O 87 45' 1_2,-;3,00 393 ·ci'o'u<iboy. 6D Pratt ·& Whi tne.y WaspJr: 300 ii?-2 . 2 
St~arliuiti• ·Air<;ratt· . ... .. '.'Ctoud.bb'y 6F 3·7! Cootin.eota'! A~to l .6S' 27'2 . ~ 2<,400 ~~2 11'0 87 45 12:aoo 395 
Stinson Aircraft .. . .. .. w 4 .15 Priu t:& Whit.neY- Wasp J r

1 30'0' ZJ'$ 3.659 '6 ·10 l:fO n8 57-5 t S;o·oo •470 
Stinson. Aircra.f.t. . .... . . ·s, 4'ZJ Lyi!oli'1ing . . 2'r·s 1' 235 3;~:1\s' 5119 :120 rl)o sA rr.ooo 38'0 
Chaime Vcou,ght . . .... . . O)liJ.·4 P[att & Whi~ney W~ps.c . 459 . JiS.s 4,,oa~ qq,~l 140 x~o s8: 16,!'00 ·srs 

·· r.:.andplane 
<Js.o-'· G,bani:e Vo\lght· .. •• .. , . . o2Uc4 Pratt 1!,. Whitney Waw . a.r8.s 4.2.i8 r:462 ·•·as HS -~9 14.500 490 

.Seaplane· 
i:4>.n.tinen~a1 A-7o 2,65 21 6.60J Waco Aircraft . .... , .... .QDG 412 r6s 2~5 . 120 ! ·0 ·5 45 44~ W;;,co Airor~t •.. . . .. . . oeP ~t<i Con~in.enh>l A-70 1·9~ .~.41 .. 4 ~·,joo 5 ! & u6 l:.08 40 4SS 

Waco Aircraft, . .' .. .. . : lN.F 3''15 l<ioner B,s t2S. ~4f.4 t;93c8 ~.s.s t r-2 '95 38 ¥.8 Waco Aircraft .••.. • . .. R"NF 311 Warner ~ca.rah t .JO 241.4 1.938 3'1·2 108 92 '38' .4a2 
Waco Aii'etaft .. • . : • ... GSO' 240 Wnght Whirlwind 24o ~i4,Q, 2'88 al6oo ~6.4 1,2,8 HO '1'4 ... ~ .. .... ssp 



MILITARY PLANES 

t---------u··<>""- -----___:---1 

....-----.to:10''-' - - - - - --1 

B/ J AIRCRAFT. ~C>RP.OM'I:WN · · · . . . . . 
Balt&nor~.:_s.rd.: :: : : :· ·: :. : : ·. :.: ·. : 

FIGHTER xFi-i''. ·.· ... . .. . : ·. :. ·. : ·. : 
ENGINE: PRAn & WmTNEY WASP 



J88 MILITARY PLANES 

~ - · - • • • • "- . .!..,_ " c. r - , "',. "I 

--.-- :_.: _:_--_ :_. ~ ::- : ~ .. ~ B;.:(f..IBbfiAri CORPORATION 
Baltimore, Md. 

OBSERVATION XOJ-1 
ENGINE: :PRATT & WHtTNE'Y' wASP, JR. 



MILITARY PLAi'\TES 

B/J AIRCRAFT~.Coiw.Q~'flON 
BaltWore, .Ma: : . . : · •.. 

PURSUIT v 1 P- 16 
ENoiNE: C u RTISS CoNQUEROR 



MILITARY PLANES 

\ I I ' '• - ----- - --- --1-i 
I 

I 

I~-_________ 33'- 0" ---------ll 
~==::::=::::::=:::::;::::::11;::::;;;;;:=::=:::::=::;;:=:~ 

... .... .. 
-t, 

·. : / ,.::· ... >~ f ~ ~ .. ~ B~r~ ~~&:~!h~OMPANY 
FIGHTER F-8-B- 1 

ENOINE: PRATT & WHITNEY wASP 

.I 



MILITARY PLANES 391 

I ,---------- ---
1 

BOEING AIRPU.I."fE ~OMP~-y 
Seattfe. W28li.: : - ! ·- . -

MoDEL P Ht C- F 4 B !! 
ENGINE: PRATT & WHITNEY WASP 

.. ..... .... . - .. .. ... ' - .. . 
: : :•· .. : ........ : .. ~- :·~· ....... .. .......... . .... .. - ....... .. 



391 MILITARY PLANES 

- ---rt·-··----1 

I 

' I .... ______________ .., 

. .... 
.. . .. 
. . .. ~ . 

I 
I 
I 
I 

I 
I ,/ 
~---- -----------
1 
I 

! 

:. : _.. • ·: .--: : : BO'F.;ING: ~ft.P£ft..NE COMPANY 
·-: ·.-: :.·. ·: : -:·: : .. : •. .-: .. : ·s(!Jltt1.6,Wash. 

• . • . . . . • . MoDEL P12E F4B3 

ENGINE: PRATr & WHITNEY wASP 



MITLITAJRY PIJUNES 

t--- - --- ZO'IIi • - ------1 

-1-l . 
;. I 
• 
j_ 
-t -

BOEING AIRPLA.NE~GON!~i'IY; _.· · 
Seattle, W~h;, _; 3 ~·; : .. ; • •. • 

MODEL 202 
ENGINE: PRATT & WHITNEY WASP 

393 



~ .- ; .. 

194 MILITARY PLANES 

Q 

...,._----------7•:uF·----------._. 

""'1•>--------·sa'·e··--- -----i 

rt~· 
... 

-.!. 

· · .• , · ·· · ·T · · · · • , · ·i~ --r.: 
·.=: - ~~ .. ~ . :~:r~~~:~_=,~~-t!k ---- ___J_ 

.. . . ~ . .. 
• 4 -.. -,... . "' . . -.. ~ .. - ~ .. . . ' ·~EflJIG ~AJnRLANE COMPANY 

: .. · : .· .. ·. ~- · ! ~- : : .. . : · -· : · · ~ '·: ···Seattle, Wash. 
MoDEL ~15 Bo~rBER 

ENGINE: Two PRATT & WHITNEY HoRNETS, GEARED 



MILITARY PLANES 395 

1--------- - tS' - 6" - -----------o.! 

~ ... ; ! :' ·- ! : ' .,. : : ! ..... : . . . . . . .. . .. 

CURTISS AEROPLANE & MPTDJ{ ;~A'UYi-t-TY., :!NP; :: : ·.: .: · · .. : ·.~ ·:· 
Buffalo, N .. Y. 

FIGHTER XF9C-1 
ENGINE: WRIGHT WHIRLWIND 



MILITARY PLANES 

38'-o" --- ---

---- 27' -T"-----~ 

: _; •.: ;~: ·:; ::; - .. ':' -- . ..... ., ... . ..... .. . .,e., e~ ,.,.. . e 

· -- .-CUR'!'ISS.AERC>.PUNE·& MOTOR COMPANY, lNC. 
·: :. : .:_·._ :.-: :- · :: : ; : ; :·· :; EU.~lo, N.Y. 
. . . . . ....... -. • -· .. -•... OBSERVATION 01-G 

ENGINE: CuRTISS D-1~ 



MILITARY PLANES 397 

1------ --- - -- 31'- o" - --- - ----~ 

: - ~ : . ... 1 , ........ - .. . .. . ... .. . ... . . ~ 

-' . ...... ,. . .. . 

CURTISS AEROPLAl'lE & MO'.[OR. GOMPANY, !NQ .• .. · ·- • •·.• · 
Buffalo, Ni ·Y~ :: --:; - : : ~ :- - ~-: ,:_-.. :-: ·.: 

OBSERVATION 02~1,- .,·. ,. • .. 

ENGINE: PRAIT & WHITNEY \VASP 



MILITARY PLANES 

1-----------Yz'-'0·"--" --------~ 

~ .. . .. 
·:: ~ ._;_~~-2:5~:::::::--

.. .. ~ . • .. .. .. .. .. • t .. • • • • .. • 

·. :·· : .· . . ·: .-· :C:UR:TISS ,eill~9P.hAN-~:& MOTOR COMPANY, INC. 
·· · . . · · · . . -- · • · :· · · · ·· BUffalo NY 
: .·:: . ·• _.:: .: : •. : ·.• ~ . . : :.:O:BsEm;ATI~N .O;tC-~ 

ENGINE: WRIGHT C YCLONE 



MIUTARY PLANES 399 

- --- - - - - -- 38'-0" - - - - ·--- - -1 

I--- - - - - 'Z6' - 10"'----

CURTISS AEROPLANE :&-jVIp:.m~ 9Q~PANY,. ~N~. 
Bulrafo: N.:Y.:! :: ~ ~ : .;. :.; ..... 

0BSERVATiON .0-l11f . ·-· : .. : :.:: ·.:. ·.: ·. 

ENoJNE: CuRTISS CoNQUEROR 



MILITARY PLANES 

! 
-----------·--~ 

: 
1 

L----- ---
1 

t------------.,:·----------1 

CURTISS AEROPLANE ·&· MOTOR COMPANY, INc . 
.. : :_: :. : ~: -: : : : : . ·:: :_l}liffiloi N~ Y . 

. · • . - ·. : : ~ . : : .. : • . . . . .. i>URSUlT P-6 
ENGINE: CURTISS CONQUEROR 



MILITARY PLANES 

I 
f 
I ------------------1 
I 

1-----------31·-~··----------

1--- --- -1.2' -(,·----

401· 

CURTISS AElWPLANE ~ tvl{>tQI~ CjOfv!P.A:N)~, : !~C. . ·. : ·. · · 
Buff~Io;N. :v~· ; .. : · .. - : .. : ; -: ~ ·: :. ·. : ·: ', ·· 

PuRsuiT P 6-E · · · · · · · · 
ENGINE: CURTISS CONQUEROR 



MILITARY PLANES 



MILITARY PLANES 403 

: ~ ·. ~, .. : "' .. : . :··· ·- · .... 
~ : ::- : ... - : \ : . . -

GENERAL AVIATION M;~UfACTURING COMPANY 
ollllililk. Ma;. : : .-· • : : · : -. 
Moo~L ·r.w •. a; .. : '. · · · :·-: .- -·. :-~ \.-

ENciNE: 2 PRATT & WHl'I'NEY WAsPS 



404 MILIT AB.Y PLANES 

I 
~ 



MILITARY PLANES 

0 

h li. 
;U 

~----- 40'-4' ___ ___ _, 

~ . - .. : .... : ... : ... : : .. .. .. . 
.. .. .. .. ~ .. .. .. . .. .. . . .. .. .. . 
.. .. ·.. . .. .. .. ... .. .. .. - .. ... .............. .. ..... .... .. 

GENERAL AVIATION MANtfJACTU:.UNG- .CO.MP.kNY:- . :. : ·--- : 
Dundal~:l'jf(f.::·.: : __ ;: ___ : .. : ::::·-~ _: . · .. :·-~ :· 

TRANSPORT YlC-14 
ENGINE: WRIGHT CYCWNE 



MILITARY PLANES 

1------------- u·.s:....· --------1 

' I 
~~~~~~~~~~r 

- .. .. . . . .. .. . . . .. . .. . . - . -
~:.-. ., ,. .. ,.. .. ... · , .. -- -

~ ...... · l{~j$-foNE . AIRCRAFT CORPORATION 

. .-·· :·: -: ~ : : : .· .. : :-::~~ri!~~ Pa. 
· .. · ·.·: .• •• ,' ! ·. . . . • :~OD'EA. P~ft ! - B6-A 
. . • ' . • • • • • E~GTN~: T~'o PRATT & WHITNEY HORNETS 

Two WlltGHT CYcwNEs 



MILITARY PLANES 

: 
: 

----------~-----

1---- ------ 4''4""--- --- ---1 

. ' " ~ . . ... : .. ... ; -.. ; ... : ... ... : ..... .. 
KEYSTONE AIRCRA:F.:t{CO.B.P,ORATION _ • . 

Bristol;·}!a:: ··: 3 ; !-
0 ~ : : : ~ ~ : : .-· · . 

MooEt: Or;;o· · · - .. : -. - : .. . : . - :·.: · 
ENGINE: PRATI' & \V HTTNF.Y WASP 



498 MILITARY PLANES 

l-----,t>r ·5J"'------! 

lr: 

.. ., . . .KEYSJ'ONE.4J,ll:CRAFT CORPORATION 
· •• · : . ; : ·. : . : • .• : : : · ·. : : ·:. ~ : Br1§tol, Pa. 
: .·;: . · . . ·: : . :: .. : . . : ~ ": ·, .: \Y1on~L PK-1 

ENGINE: Two WRIGHT C"cLONES 



l 
' 

' 

MILITARY PLANES 

.. _______________ -
- ------ --·-- --·-' .. 

1----- ----a6··u ~-----.--J 

KEYSTONE AIRB~~!IT;~~~?)~~~fi:o~ -- ~ E ~ ~:~ ___-.·. ~::· ··· 
TRAlNER NK:-1 

ENGINE: WRIGHT WHIRLWIND 240 



410 MILITARY PLANES 

-$.&M(/d•lf~·f----~ 

lf----llf----~~~r~,. 
r,.'dl'~~~ 

~----~M(»~s-)--4----------~ 

'.:·:: :·::\.::::~:; .. :: 
.. : .. : .. : 'THE: ·otEr~"N L. l'viARTIN COMPANY 

. . ·. . . : : · : : . • •• : : : • :Ralti.'X'tore, Md. 
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CHAPTER XX 

THE AUTOGIRO: NEWCOMER IN THE SKIES 

Makes Debut In Commercial Market-Navy Buys Three-Pitcairn Receives 
Collier Trophy-Kellett And Buhl Enter Manufacturing Field­

Newest Developments Reviewed 

I NTO a year when few manufacturers were willing to brave the chilled 
economic waters of depression to launch a new product, the autogiro 
made its debut in the commercial market, with marked success. Per­

haps no new product ever enjoyed a more spectacular entrance into a 
market, with the lay public and skilled engineers alike looking upon its 
future as "unlimited," "most promising" and "perhaps revolutionary." 

When Thomas A. Edison, a few months before his death, watched an 
autogiro being put through its paces at Newark Airport, nodde.d his head, 
and said: "That's the answer!", he was expressing the thoughts of many 
who had seen in the autogiro's performance the possibilities of fulfilling 
their desires for a machine that would land and take-off in a small space, 
.would be easy to learn to fly, and would guarantee an additional factor of 
personal safety. It promised to open up a new market for the sale and 
operation of aircraft, not competitive with the airplane, but among persons 
who would not consider the airplane adaptable to their needs or ability. It is 
interesting, therefore, to review in this edition the progress of this, the first 
year of commercial operation of autogiros, in a special chapter devoted to 
these widely discussed, but still little understood, machines. 

The first commercial autogiro, sold February 12 almost concurrently 
with the announcement that autogiros were to be offered for sale to the 
general public, was delivered to The Detroit News, whose active aviation 
editor, James V. Piersol, had been an early enthusiast for the new type of 
craft. A Pitcairn PCA-2 (Wright Whirlwind) autogiro, the new Detroit 
News ship flew hundreds of hours on news and photographic missions to 
the scenes of stories inaccessible to other means of fast transport. This 
machine was the first of more than 30 sold commercially during 1931 by 
Pitcairn Aircraft, Inc., of Willow Grove, Pa. 

Early in 1931, the United States Navy contracted for delivery of a Pit­
cairn PCA-2 (Wright Whirlwind) autogiro and after completing a series 
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of tests with it, bought two more of the same type. A series of investiga­
tions into the potentialities of this type of aircraft for military and naval 
service were carried on throughout the year, preparations being made near 
the close of 1931 for the testing of one of its machines as a seaplane, 
with particular reference to catapult work on the battleships and cruisers. 
Their use aboard aircraft carriers was satisfactorily demonstrated by several 
landings and take-offs from the "Langley." 

New honors were heaped on the autogiro in April when it was an­
nounced that Harold F. Pitcairn and his associates had been awarded the 
Collier Trophy for the previous year's greatest achievement in aeronautics, 
the commercial development of the autogiro. Dramatically landing on 
the South Lawn of the White House, an autogiro formed the background 
for the ceremonies as Pitcairn received the trophy from the hands of 
President Hoover. 

Engineers from all parts of the country were gatl1ered at the Sixth 
Annual Aeronautic Engineering Research Conference of the National 
Advisory Committee for Aeronautics at Langley Field in May when a 
Pitcairn PCA-2 (Wright Whirlwind) was put through its paces in a series 
of overload tests, carrying a ballast load of I,ooo pounds without seriously 
impamng its performance. The National Advisory Committee shortly 
afterward purchased an autogiro of this model for research and test 
flying. 

In July, the Kellett K-2 (Continental) autogiro joined the Pitcairn 
PCA-2 as an approved commercial machine carrying the Department of 
Commerce's Approved Type Certificate. It was a two-place side-by-side 
open cockpit machine powered with a 165 horsepower Continental engine, 
the product of two years' concentrated and uninterrupted study o£ the prob­
lems of autogiro design by the Kellett Aircraft Company of Philadelphia, 
which took over a new plant at Philadelphia Airport early in the year. 

The widespread interest and attention manifested in the autogiro was 
reflected in the request of the Smithsonian Institution at Washington, 
which houses many of the nation's treasured marks of progress, for the 
first autogiro to be flown in the United States. The historic machine, 
brought from England late in 1928 by Pitcairn to perform yeoman service 
during two and one-half years of arduous development work, was landed 
on the restricted grounds of the Institution, the first aircraft of its wide 
collection to reach the museum's doors by air. 

:The National Air Races in Cleveland provided another opportunity for 
the public to stand awe-stricken at the antics ·of the "windmills," a fleet of 
from four to eight autogiros performing every day during the long race 
program. Flights across the continent to the Pacific Coast, passenger hops, 
aerial photography, transport of executives and business or pleasure flying 
aided to acquaint additional thousands with the autogiro. Among those 
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PITCAIRN RECEIVES COLLIER TROPHY 

White House grounds become an airport as Pitcairn PCA·2 (Wright Whirlwind) 
autogiro lands for presentation of award to Harold Pitcairn. 

PRESIDENT CONGRATULATES PITCAIRN 

President Hoover congratulates Harold Pitcairn, who with his associates received the 
Collier Trophy "for year's greatc.st achievement." 
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who operated machines extensively during the year were The Detroit News, 
Des Moines Register and Tribune, Beech-Nut Packing Company, Steel 
Pier Corporation of Atlantic City, the marketing agency of Silverbrook 
anthracite coal, Champion Spark Plug Company, Standard Oil Companie.s 
of New York and Ohio, and Santa Barbara Airports, Ltd. 

A number of entirely new uses for autogiros were developed, and the 
possible geographical points for aircraft operation multiplied many times 
by the machines' capabilities in using restricted areas for landing and take­
offs. Among the entirely new uses to which autogiros were adapted on a 
commercial scale was that of aerial photography in color. Such photo­
graphs had previously been expensive to the point of prohibiting their wide 
use, since only airships and balloons had been able to fly slowly enough to 
accommodate the relatively slow speed of the color camera. 

The year also witnessed the entrance of a third company into develop­
ment of autogiros for the commercial market under licenses of the Auto­
giro Company of America when the Buhl Aircraft Company of Marysville, 
Mich., announced completion of arrangements to become a manufacturing 
licensee. Its first design, a two-place machine of the pusher type, was being 
tested at the close of the year with plans for its production in 1932. 

The Kellett Aircraft Corporation, the second licensee of the Autogiro 
Company of America, concentrated its attention on an interpretation of 
the autogiro for private and commercial flying in the Kellett K-2, which 
differed in several respects from all other autogiros produced in this coun­
try and abroad. Its outstanding features of design were the undercarriage 
and the pylon in addition to the side-by-side seating arrangement. The 
undercarriage differed from that of other machines in that it was an all­
rigid design without wires of any kind, and was made an integral part of 
the fuselage construction in such a manner that it reduced to a minimum 
one of the most difficult problems in autogiro design, namely, the deflec­
tion of the structure under tremendous torsional loads applied about the 
longitudinal axis of the fuselage and due to the reaction of the rotor and 
undercarriage side loads.. The rotor pylon was a "pin-ended" structure 
entirely, making it possible to obtain absolute rigidity with a degree of 
lightness which could not be achieved with the simpler rigid form. 

The Kellett concern carried on a research program with investigations 
of the relationship between the fixed wing and rotor of the autogiro and 
a practical study of the application of electrically spot-welded stainless steel 
to aircraft manufacturing, particularly for skin-stressed structures for the 
fuselage and autogiro rotor blade3. 

Pitcairn Aircraft, Inc., the first licensee of the Autogiro Company of 
America, introduced three models to the commercial market during the 
year, the PCA-2, a 3,ooo pound gross weight autogiro carrying a pilot and 
two passengers and powered with a Wright Whirlwind 300 horsepower 
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FINAL HAPPY LANDING 

First autogiro in United States, an English Avro (Wright Whirlwind) lands at 
Smithsonian Institution to be installed in n1useum. 

"THAT'S THE ANSWER" 

The late Thomas A. Edison voices his views of the new flight principle at Newark 
Airport after James Ray completes autogiro flight. 
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engine; the PCA-3, an autogiro of similar design with a 300 horsepower 
Pratt and Whitney Wasp, Jr., engine; and the PAA-r, a small two-place 
training and sport autogiro powered with a Kinner B-5 engine and having 
a gross weight of 1,750 pounds. Three-view drawings of the Pitcairn and 
Kellett models introduced during the year, showing details of design and 
construction, immediat.ely follow this chapter. 

The story behind the development of the autogiro for its introduction 
to the commercial market in 1931 is an interesting one centering around 
its inventor, Juan de Ia Cierva; its American sponsor and developer, Harold 
F. Pitcairn; and the small group of engineers and executives associated with 
the PitcairnJ Kellett, Buhl and the Autogiro companies. 

Aircraft with freely rotative, hinged "windmill" blades above the fuse­
lage had been undergoing steady experimental flying since the first suc­
cesses achieved by the Spanish inventor early in 1923. In 1925, de Ia 
Cierva moved the scene of his major development work to England, where 
a syndicate under the name of the Cierva Autogiro Company, Ltd., was 
formed the following year. 

Steady, cumulative success followed the efforts of de la Cierva and his 
associates in the involved work of improving the aerodynamic and struc­
tural efficiency of the revolutionary new type of aircraft. Several long 
flights in 1928 drew the world's attention to the fact that the autogiro was 
rapidly becoming a practical aircraft capable of extending the manifold 
uses found for the highly developed airplanes and dirigible airships, which 
had represented the two extremes of the successful flight systems up to 
that time. 

In the United States, little had been heard of the autogiro until the 
announcement, late in 1928, that Harold F . Pitcairn, head of aircraft 
manufacturing and operating interests bearing his name, had purchased 
an English autogiro and was bringing it to this country as the forerunner 
of an entirely new type of commercial aircraft. 

The Autogiro Company of America, as the concern controlling the 
American manufacture of autogiros, was formed early in 1929 and im­
mediately instituted an extensive program of research for the practical ap­
plication of the principles which seemed to offer a new degree of personal 
security in aircraft operation. 

De Ia Cierva's unsatisfactory experiences with wind tunnel model re­
search in England, and his own belief that discrepancy of rotational speeds 
and scale' effect in models made the wind tunnel tests of doubtful 
value, helped determine the course of action in shaping it along practical 
lines from the start. 

Most obvious of the autogiro's needs from a practical viewpoint was 
a consistent and convenient means of starting the rotor system before the 
take-off. This had been accomplished on the later English models by a 
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AUTOGIRO DEFIES NIAGARA 

Pitcairn PCA-2 (Wright Whirlwind) autogiro of the Horizon Company flies Jack Kuhne 
of Fox Movietone into Niagara's gorge. 

AUTOGIRO ON HUNTING PATROL 

Pennsylvania game protectors using Pitcairn PCA-2 (Wright Whirlwind) autogiro in 
d·rive against illegal hunting methods. 
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biplane deflector tail system, which could be utilized to deflect the slip· 
stream upward into the rotor during the warm-up period. 

This system, in application to the larger and more highly powered 
American machines, seemed to offer difficulties in the way of rapid im­
provement in reduction of drag and structural weight. Development of a 
mechanical starter geared directly to the engine was undertaken, and to­
gether with a new design of rotor hub was in successful operation within 
a few months. 

The first American autogiro was flown October 10, 1929, with de Ia 
Cierva officiating as test pilot. It was immediately recognized that on 
account of greater horsepower, the American designs offered entirely new 
standards of ~rformance. However, many detail problems of balance 
and consistency of rotor smoothness in the production of large numbers 
of machines remained to be worked out. The autogiro engineers decided 
to devote 1930 to test flying and the mechanical research entailed in the 
production of an entirely practical, reliable workaday aircraft. 

During 1930J de la Cierva made another visit to the United States to 
supervise the final checkover of the first commercial model. At this time 
it became possible to verify the co:~clusions reached in his embracing work, 
"Theory of the Autogiro," as the performance characteristics of the ma­
chine corresponded, within limits of two to three per cent., with his 
predictions. 

A new blade design of radically different construction had come from 
England late in 1929. Its aerodynamic characteristics were determined to 
be of high efficiency, but trouble developed in maintaining contours in the 
skin, which was of mahogany planking. These blades, of high aspect 
ratio, were constructionally modified to take an ordinary doped fabric cover­
ing with a structure of great local strength. The main spar remained a 
single steel tube. Since the major loads on this tube were torsional no 
difficulty was experienced in practical use with the single-spar system. 

The placement and loadings of the three sets of ball bearings in the rotor 
hub were decided upon in an arrangement which has since held as stand­
ard. The other features of the hub, such as the articulation lugs, universal 
blocks, incidence adjusting terminals for the blades, rotor axle and support 
cable cone were given final testing and approval. 

Almost every component detail design was markedly different from 
those encmmtered in airplane practice-fixed wings, landing gear, rotor 
pylon, control system, engine mount, etc. 

During this period, these unusual problems resolved themselves into 
examination and settlement, through formulae by which the design of a 
set of rotor blades for a specific type of autogiro might be undertaken 
almost in the light of a routine problem. As the design of the autogiro 
progressed, many of the manifold resources of the aircraft industry were 



THE AUTOGIRO: NEWCOMER IN THE SKIES 423 

called into play. Special designs in such important components as shock 
struts, blade shock dampers and other units were produced with a precision 
and promptness which, autogiro engineers said, testified to the highly devel­
oped plane on which the aircraft industry has been built to operate. 

By midsummer of r930, most o£ the important practical problems had 
been fully and satisfactorily solved. It was decided to make the first pub­
lic demonstration of the American machines at the National Air Races in 
Chicago. One of the machines, a Pitcairn PCA-2 (Wright Whirlwind), 
was equipped with a mechanical starter which brought the rotating wings 

FIRST AMERICAN CABIN 'GIRO 

Kellett K-z (Continental 165) autogiro, the first cabin tw()·place side-by-side model 
produced in the United States. 

to their necessary flying speed in less than 30 seconds during the warm-up. 
This starter, the first design from the Autogiro Specialties Company of 
Philadelphia-an organization formed to produce typical autogiro com­
ponents for various manufacturers-became standard on all American auto­
giros built during 1931, with but detail variations in construction. The 
PCA-2 along with an earlier model, the PCA-rB (Wright Whirlwind), 
went through their paces daily at the races after having been flown directly 
from Philadelphia, a distance greater than the range of the latest English 
autogiro at the time, the C.r9 Mark II (Armstrong-Siddeley Genet Major). 
The English machine was crated and shipped to the races. The wide­
spread attention which the successful operation of autogiros during 1930 
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produced led to the announcement of autogiros for the commercial market 
early in 1931. 

Progress during 1931, while probably greatest in this country, was not 
confined to America. In England, a number of new developments were 
announced, including a cabin type machine of high efficiency and projec­
tions of larger cabin transport types. The French Navy was announced 
to have under construction a number of secredy designed autogiro flying 
boats, while the Soviet Government had test flown its first government· 
designed machine. 

Everyone asked what course the. future development of the autogiro 
would take. The future trends in aircraft built according to the Cierva 
principle were not uncertain, but so wide in scope that no engineer or pilot 
could safely indicate in what direction the advantages of the new craft 
would be preponderant. Projections by engineers clearly foreshadowed, 
however, several distinct types of autogiros as the products of the next 
few years. Among these were both open and dosed machines of the 
small sport variety, built either as pushers or tractors. Large cabin trans­
ports, it was felt, would receive serious consideration because of two cogent 
factors: the axiom that an autogiro's efficiency increases with the increase 
in size and the proved personal security which the machines have provided 
thousands of persons who have ridden in them without injury. 
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Continental A-70 165 roo 
Disc A 

1328 
Wright Whirlwind 300 88 

Disc A 

Pratt-Whitney Wasp Jr. 
l.\!)0 

300 88 
Disc A 

Kinner D-s 125 
IS90 
sr.6 

Disc A 
1015.2 

Cross Pa.y High Cruising Stollin& Sttftice Cruising 
Weight , Load, Spud. Spud. Spud, Ceiling, Radi1<s, 

Lbs. Us. M.P.H. M.P.H . . ~I.P.ll. Ft. Mi. 
- - --- --- ---

2.200 235 95 78 None 

3,000 376 n8 95 !\one 

3,063 415 I16 95 None 

1.7.50 U 4 !)0 75 None 



CHAPTER XXI 

PRODUCING AMERICAN ENGINES 

Refinements in Engine Design Increase Aircraft Efficiency-Fuel Detonation 
Characteristics Studied-Superchargers and Higher Compression 

Ratios Employed-Review Year in Major Factories 

RELIABILITY and efficiency in American aircraft, of a character suffi­
cient to permit a 'round the world flight in eight days, the linking 
of the United States and Turkey in a single hop of less than 50 hours, 

or the day in and day out operation of fleets of airplanes on air line net­
works throughout the world with regularity of service equal to that of older 
means of transportation, were due in a large measure to the refinement of 
aircraft engines. 

The every day performance of today was the experimental stunt per­
formance of yesterday. The fact that aircraft engines with certain experi­
mental features in 1931 showed that increased horsepower without marked 
increases in weight was possible, pointed to even better performance in 
1932, and the end was nowhere in sight. Manufacturers made great strides 
during the year in increasing the horsepower of their standard models with­
out materially increasing weight, by continued "stepping up" or "boosting" 
of power through supercharging, operating at greater crankshaft speeds and 
using higher compression ratios. Higher cylinder temperatures for higher 
thermal efficiency also were permitted with both liquid and air-cooled 
engines. 

The new engines necessarily required a relatively higher grade of fuel 
and lubricating o~, because of the necessity of preventing detonation and 
because of higher bearing pressures and cylinder temperatures. The En­
gine Manufacturers' and Fuels and Lubricants Sections of the Aeronautical 
Chamber of Commerce, embracing all of the principal producers of engines 
and aircraft fuels, devoted considerable attention to the problem of deter­
mining the detonation characteristics of gasoline and considered plans for a 
research project to perfect a testing engine to determine knock ratings of 
aircraft fuels. It was important that fuel was _used of a specification like 
that for which the engine was designed. Leading oil companies cooperated 
closely with the engine manufacturers in the distribution of improved fuels 
for the higher horsepower engines. 
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The use of high-output en,gines by operators desiring to add speed or 
increase the altitude performance of their planes made neces~ary the actual 
distribution of specially liClecteq f11els of a quality previously used only for. 
racing and military planes. The 'round the world Aight of Post and Gatt:y 
made necessary the laying down of a high grade fuel at· stops throughout 
the world by distributors of the Stanavo Sped6cation Board, Inc. 

The Engine Manufacturers' Section of the Chamber also was active in 
working with the Department of Commerce on necessary changes in the 
requirements for manufacturing engines and in developing a system of 
discounts to the aircraft manufacturer and distributor and dealer. The 
Fuels and Lubricants Section widely distributed its Uniform Safety Code 
for the Handling of Aviation Gasoline and the code was adopted by the 
American Petroleum Institute for the· guidance of the oil industry. 

The Department of Commerce li~ted 41 manufacturers of aircraft en­
gines in the United States in 1931 as compared with 68 listed in ,1930. This 
was the result o£ a weeding•out of experimental organizations which were 
manufacturers in name only. Out of the 4r companies listed as manufac­
turers in the 1931 'direct_ory, only 39 were manufacturing under Approved 
'Type Certificate~ issued by the Department of Comm~rce. Seventy~five 
Approved Type Certificates had l:>een issued by the Department of Com· 
merce since it began the inspection of engines in r~p7, and ro of these were 
issued in 1931. 

A brief resume of the year's activities in each of the major engine manu­
facturing plants which were actually in production or carried on interesting 
experimentaL w0rk during the year should provide a fair picture of the 
developments in this field and the types of products. offered for both the 
coinmercial an.d military markets. They are arranged in alphabetical order 
for convenience i'n future reference. . 

Aeronautical Corporation of America at Cincinnati, 0., developed 
and _Broduced a new two cylinder, opposed, air-cooled engine, the Ae'ronca 
E-II3, rated at 3P horsepower at 2,400 r.p.m. to supplement its two cylinder 
air-cooled 30 horsepower engine. The new engine, designed ~;speciaily to 
·meet the company's needs for a p6wer plant in its two-place light airplane, 
was the first two cylinder model to pass the 50 hour test of the Departmen~ 
of Commerce for an Approved Type Certi~·cate, 

Allison Engineering Company of Indianapolis, Ind., a division of 
General Motors, continued its experimental wor-k for the Army and Navy, 
but offered no products for the commercial market. 

American Airplane and Engine Corporation, .the manufacturing 
division of The Aviation Corporation, at Farmingdale, N. Y., adopted the 
trade name of Ranger for its engine models formerly identified with the 
riame of Fairchild. The engine division continued production of the 
Ranger 6-390, a six cylinder, inverted, in-line, ~ir-cooled engine, rated .at 
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AERONCA, CONTINENTAL AND SZEKELY 

Szekely, 70 horsepower (upper left); Continental A-70, 165 horsepower (upper right); 
Ac:ronca E·IIJ, 40 horsepower (center) ; Szekely, 40 horsepower (lower left); and 

Continental A-40, 35 horsepower (lower right). 
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120 horsepower at 2,150 r.p.m., and devoted considerable experimental 
work to the development of a Ranger twelve cylinder, inverted Vee-type 
air-cooled engine. 

E. W. Bliss and Company of Brooklyn, N.Y., continued prepara· 
tions to manufacture the Jupiter engine, a nine cylinder, radial, air-cooled 
engine under its American rights to the patents of the Bristol Airplane 
Company o£ England. · 

Continental Aircraft Engine Corporation o£ Detroit, Mich., a sub­
sidiary o£ Continental Motors, continued production of the A-70, a seven 
cylinder, radial, air-cooled engine rated at 165 horsepower at 2,000 r.p.m. 
A four cylinder, horizontally opposed, air-cooled, L-head engine designed 
to develop 35 horsepower at 2,500 r.p.m. also was available. 

Jacobs Aircraft Engine Company of Camden, N. J., placed nvo 
new models on the commercial market, the LA-r, a seven cylinder, radial, 
air-cooled engine, and a three cylinder, radial, air-cooled engine of 6o 
horsepower. 

Kinner Airplane and Motor Corporation of ·Glendale, Cal., con­
tinued production of the Kinner K-5, a five cylinder, radial, air-cooled 
engine rated at xoo horsepower at 1,8to r.p.m.; the Kinner B-5, a five cylin­
der, radial, air-cooled engine rated at 125 horsep(>wer at 1,925 r.p.m.; and 
the Kinner C-5, a five cylinder, radial, air-cooled engine rated at 210 horse­
power at 1,900 r.p.m. During the year, a new engine-designated as the 
Kinner R-s-was developed as a five cylinder, radial, air-cooled engine 
rated at 150 horsepower at 1,950 r.p.m. 

Lycoming Manufacturing Company of Williamsport, Pa., a divi­
sion of the Cord Corporation, continued production of the Model R-68o, a 
nine cylinder, radial, air-cooled engine rated at 215 hors~ppwer at 2,000 
r.p.m. 1 

Monocoupe Corporation of Robertson, Mo., took over the assets of 
the Lambert Aircraft Engine Corp. and continued the manufacture of the 
Model R-266, a five cylinder, radial, air-cooled engine .rated at 90 horse­
power at 2,375 r.p.m. 

Packard Motor Car Company of Detroit, Mich., continued produc­
tion of its Diesel aircraft engine, a nine cylinder, radial, air-cooled com­
pression ignition oil burning engine rated at 225 horsepower at ~.950 
r.p.m. The Diesel had no carburetor or spark plugs, the fuel charge being 
burned by heat generated through compression of the air in the cylinders. 
Ordinary furnace oil was used as fuel. Tests during the year revealed that 
there was a gradual increase of revolutions per minute and power output 
from sea level to approximately S,ooo feet. In these tests, a Diesel engined 
plane had a speed of n6.5 miles an hour at sea level with an engine speed 
of r,98o r.p.m.; a speed of u8.6 miles per hour at 8,ooo feet with an engine 
speed of 2,015 r.p.m.; and a speed of I 10.6 miles an hour at rs,ooo feet with 
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PRATT AND WHITNEY ENGINES 
·wasp Junior, 300- 400 horsepower (upper left); Wasp Direct Drive Series C-r, 500 

horsepower military rating, 4:20 horsepower commercial rating (upper right) ; Hornet 
Series B-1, 575 horsepower (center left); Hornet Series B-r, Geared, 575 horsepower 
(center right); Hornet Series A-2, 525 horsepower (lower left); Hornet Series A-2, 

· Geared, 500 horsepower (lower right). 
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c,g;o r.p.m. The absolute ceiling during the test was 20,000 feet, where 
forward speed was 82 miles an hour and the engine, 1,750 r.p.m. Con­
siderable development work also was done on the Packard 2500 water· 
cooled gasoline engines, of r,4oo and x,6oo horsepower. The 1,400 horse­
power of the Model 2500 was obtained through use of a xo to 1 compres­
sion ratio. During the summer, a supercharger was developed for this 
engine to boost its performance to x,6oo horsepower at 2,700 r.p.m. 

The Pratt and Whitney Aircraft Company of East Hartford, 
Conn., a division of United Aircraft and Transport Corp., continued pro­
duction in I9JI of the same models manufactured in 1930. The Series C 
Wasp, a nine cylinder, radial, air-cooled engine rated at 420 horsepower at 
2,ooo r.p.m.; the Series A·z Hornet, a nine cylinder, radial, air-cooled engine 
rated at 525 horsepower at 1,900 r.p.m.; the Series B Hornet, a nine cylin­
der, radial, air-cooled engine rated at 575 horsepower at 1,950 r.p.m.; and 
the Wasp Junior, a nine cylinder, radial, air-cooled engine rated at 300 
horsepower at 2,ooo r.p.m. were offered to the commercial and military 
markets. The Wasp Junior also was available with a supercharger to 
develop 400 horsepower at 2>300 r.p.m. at sea level or 36o horsepower at 
4,ooo feet. The Series C Wasp was offered supercharged to 450 horsepower 
at 2,xoo r.p.m. at 6,ooo feet. During the summer of 1931, the Series C 
Wasp was superseded by Series Cx, a development of the Series C, with 
no change in rating or weight. The Series B-r Hornet -superseded the 
Series B Hornet with no change in rating. Production on the Series D 
Wasp, developing 500 horsepower at 6,ooo feet and used for military pur­
poses, was continued and the Series E Wasp was put into service for military 
use with a rating of 500 horsepower at z,zoo r.p.m. at r r ,ooo feet. A super­
charged Hornet B for military use was built, with a rating of 575 horse­
power at r,950 r.p.m. at S,ooo feet. Geared engines available included the 
C and C-r Wasp with 5:4 reduction drive; the A-z Hornet with 2:1 
reduction drive; and the B and B-1 Hornet with 3:2 reduction drive. The 
supercharged B and B-r Hornet were offered with reduction gearing, too. 
Pratt and Whitney geared drives were manufactured under patents held by 
the company. One of the most interesting developments of the year was 
a combination hotspot and oil regulator designed for installation between 
the carburetor and rear section of all type Pratt and Whitney engines. The 
regulator utilized the temperature drop caused by evaporation of gasoline 
to cool the oil arid in the same unit provided means of heating the mixture 
from the engine exhaust in cold weather. 

Szekely Aircraft and Engine Company of Holland, Mich., con­
tinued production of its three cylinder, radial, air-cooled engines of 35, 45 
and 55 horsepower. Additions mace to this series during the year included 
a four cylinder, horizontally opposed, air-cooled engine of 65 horsepower 
and two five cylinder, radial, air-cooled models of 75 and 90 horsepower. 
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WRIGHT ENGINES 

Cyclone, 575 horsepower (upper left); Cyclone, 525 horsepower (upper right); 
Whirlwind, 300 horsepower (center left); Whirlwind, 240 horsepower (center right); 
Whirlwind, 165 horsepower (lower left); and Gipsy, 90 horsepower (lower right). 
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The company's faCilities were expanded during 1931 with the addition of 
cohsidet:able machine tool equipment and a major increase in the capacity 
of its as~mbly and testing departments. 

Warner Aircraft qo:rporation of Detroit, Mich., continued p(oouc­
tion of the Warner Scarab, a seven cylinder, radial, air-cooled engine· rated 
at 100 horsepower at r,85o r.p;m., and the Scarab Junior,. a five cylinder, 
radial, air-cooled engine rateq at 90 horsepower at 2,025 r.p.m. 

Wright Aeronautical Corporation of Paterson, N.J., a division of 
the Curtiss--W r~ght Corp., took over the engine division of the CurJiss 
Aeroplane and Motor Company of Buffalo, N. Y., early in 1:931. All 
productioq machinery and equipment was moved from Buffalo to the main 
plant of the Wright company at Paterson, where the Curtiss engines­
Conqueror, D-12, and Challenger-were put into production together with 
the Wright Whirlwind, Cyclone and Gipsy engines, under the name of 
the Wright Aeronautical Corp. Employees on the payroll increased during 
the year froin 1,242 on November 1, 1930, to r,848 on November x, 1931. 
Early i:h. I93I, an improved Whirlwind series engine, incorporating. an 
adaptation of the "E'' type cylinder head developed for the new, and refined 
Cyclone series in 1930, was introduced. The fundamental design of the 
three radial, air-cooled engines of five, seven and n·ine cylinders-known 
by their horsepower as the Whirlwind 165, Whirhivind 240 and Whirlwind 
300, respec;tively-Which comprised che series, was not altered. Refinement 
of the cylinder 'head design reduced operating lwad temperatures,_ increased 
per.formance, and simplified maintenance. Features of the new Whirlwind 
cylinder head included: Wright patented spark plug coolers which dissi­
pated the heat from the point where it was most intensified and adapted the 
engine to complete radio shielding; additional finning on the exhaust rocker 
boxes; side exhaust ports and finned cast aluminum elbows which could be 
faced either way for front or rear exhaust; and rocker box covers held in 
place by clamps or bails instead of screws. The supercharge<I nine-cylinder 
Whirlwind, developing in excess of 400 horsepower at 2-300 r.p.m. also 
was produced. An .improvement in cooling was effected on the Wright 

t 
Gipsy, a four aylinder, in-line, air-cooled engine, rated at 90 horsepower at 
1,950 r.p.m., by the insertion of spark plug coolers in the right side of the 
cylinder head. Production of the refined Cyclone, a nine cylinder, radial, 
air-cooled engine, rated at 575 horsepower at 1,900 r.p.m., was continued 
for the Army, Na,vy and commercial air lines. The Curtiss Cl;lallenger, a 
six cylinder, radial, ·air-cooled engine rated at 185 horsepower at 2,ooo 
r.p.m .. , was refined during 1931 with such improvemen~s as.: constant 
velocity cams with timing synchronized with the at1;iculated rod movement 
to secure an even, exhaust note; lead bronze half shells, with three times the 
life of babbitt shells, fitted to master rods; a redesigned heater valve of 
high tensile aluminum alloy, etc. The Curtiss Conqueror, a I2 cylinder, 



PROD UCING AMERICAN ENGINES 437 

AMERICAN, CURTISS, AND PACKARD 
Curtiss Geared Conqueror, 6oo horsepower (upper left); Curtiss Conqueror, 6oo horse­
power (upper right); Curtiss D-rz, 435 horsepower (center left); American Ranger 
6-390, 120 horsepower (center right); Curtiss Challenger, r85 horsepower (lower left); 

and Packard Diesel, zz5 horsepower (lower right). 
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liquid·cooled, Vee type engine, was produced in three models in 1931, with 
reduction .gearing of 2.: 1 or 7:5 and as a direct drive engine. As a difect 
drive engine, the Conqueror was rated at· 6.oo horsepower at 2,400 r.p.m., 
while the geared models were rated at 6oo horsepower at 2,450 r.p.m., 
crankshaft speed. The Curtiss D· rz, a 12 cylii:tder, water·cooled, Vee type 
engine rated at 435 horsepower at 2,300 r.p.in., was produced for the 
Army. Development work was continued on the Wright Tornado, a 12 

cylinder, air.cooled, Ve-e typ'e engine of r,5oo. cubic inch displacement, for 
the Army. All models of the Whirlwind and Cyclone series were offered 
with reduction gearing of either ,r.58 or I or 2 to 1. 

Two-View Drawif?,gs Presented 

Two.view drawings of the principal American engines developed or 
produced during 1931 are presented immediately following this chapter, 
in alphabetical order according to the name of the producer. This is the 
first tiine that the engine designs. have been presented in The Aircraft Year. 
Book as an integral part of this chapter. The revis.ed organization plan 
was e.ffe!:ted to permit quick reference to engine desighs mentioned in the 
te~t of the chapter, 
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Ly~oming R-68o, 215 hotsepowcr: '(1<op}i :K1nner ll:-5( u~ hOr~CJ-'9\if::t (..:ontU·~~ft) ;: 
Kinner C-5, 21 0 horsepower («eiiter ~rwhni': 3'V~r~er_.§~ar~?; ;x f~ :~se);lo,\~~~·Qo\>iter· 

left) ; :tnd Warner Scarab, Jr., go 11orsepo"'-:er ·{wwer nghtj. ' , 
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CONTINENTAL AIRCRAFT ENGINE COMPANY 
Detroit, Mich. 

MoDEL A70-2 - 165 H.P. 
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Glendale, Calif . 
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LYCOMING MANUFACTURING COMPANY 
Williamsport, Pa. 

MODEL R-680 - ~15 H.P. 
9 CYLINDER RADIAL AIRCOOLED 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mich . 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mic.h. 

MODEL 'IA-1500 - 600 H.P. 
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East tlart.ford, Conn. 
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PRATI & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 
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PRAIT & WHITNEY AIRCRAFT COMPANY 

East Hartford, Conn. 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HoRNET A-'t -- 525 H.P. 
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Jan. 4-9 

Jan. 7-1 0 

Jan. •s 

Jan.29. 
Feb.z 

l~eb. I I 

Feb. zo 

Feb. z6- Mar. 1 

CHRONOLOGY FOR 1931 

Evelyn Trout and Edna ~lay Cooper establish women's refueling duration 
record of 123 brs. at Los Angeles, Cal. (Curtiss-Robin, CQrtiss Chal· 
Ienger motored.) 

Mrs. Reryl Hart and Lieut. William S. MacLaren are lost between Der· 
muda and Azores on a ttempted transatlantic ftight. (Uellanca, CH - aoo 
seaplane, Wright Whirlwind motor ed.) 

T en flying boats of Italian Air Service, commanded by Gen. Italo Balbo, 
reach Rio de Janeiro, Brazil, having left Orbetello, ltaly, on Dec. 17, 
1930, and Rown 6,450 miles in seven hops. (Savoia-Marchetti S·ss, Fiat 
A-22 motored.) 

Election of officers of J\erona\l tical Chamber of Commerce. 

Northwest Airways, l nc., extends mail service from St. PauL, Minn., to 
Pembina, N. D., where connections arc made with Canadian air mail 
service. 

l'an American Airways, Inc., extends ai1· mail service f~om Puerto Cabello, 
Venezuela, to Port of Spain, Trinidad. 

U. S. Senate ratifieo International Convention on Commercial Aviation. 

Lucien Bos$outrot and Aime Rossi ~stablish closed circuit distance record 
of 5,468 miles at Orau, Algeria. (Bleriot 110, Hispano·Sui za motored.) 

Feb. z6-Mar. 1 Lucien Bossout rot and Aime Rossi establish dosed circuit duration 
record of 75 hrs. 23 min. at Oran, Algeria. (Bler iot 110, H ispano­
Suiza motored.) 

Mar. 3-5 

Mar. s 

!\hr. 6 

i\iar. 30-AJlr. 

Mar. 31 

Thirtr·second I nternational Aeronautical Conference held in London. 

Seventeen representatives of t he Aeronautical Chamber of Commerce call 
on President Hoover to present r eport of conditions in aeronautical in· 
dustry. 

Ruth Nichols establishes women's altit ude record of 28,743 ft. at Jersey 
City Airport, N. ]. ( Lockheed Vega, Pratt & W hitney Wasp motored.) 

Third National Airport Con ference held at Tulsa, Okla., under auspices 
of Aer onautical Ch:unher of Commerc~. 

2 J ean M~rmoz and Anthoine Paillard establish closed ci rcuit distance 
record of 5,679 miles at Oran, Algeria. (Bernard So, H ispano-Suiza 
motored. ) 

Mackay Trophy for 19'9 is awarded to Capt. Albert W. Stevens in recog. 
nition of llis high altitude photograr>hy. 

Mar. 31-Apr. 6 Lt . Comdr. Glen Kidston fties from L ondon to Cape T own, South Africa, 
in 6 days 10 hrs. , establishing new record. (Lockheed Vega, Pratt & 
Whitney Wasp motored.) 

Apr. 1 

Apr. 1- 10 

1\pr. 8 

Apr. 11- 19 

Apr. • z-15 

Apr. 13 

Apr. 14-1 5 

Eastern Air Transport, Lnc., inaugurates air mail service between Rich· 
mond, Va., and J acksonvill~, Fla., via Charleston, S. C. 

Charles W. A. Scott flies from London to Austrnlia in 9 days 3 hrs. 40 
min., establishing new record. (DeHavillaud Moth 6o M, DeHavill and 
Gipsy 11 motored.) 

Amelia Earhart establi~bes autogiro altitude record of 18,41 s ft. at Willow 
Grove, Pa. (Pitcairn, Wright Whirlwind motored. ) 

National Aircraf( Show held at Detroit, Mich., under auspices of Detroit 
Board of Commerce and Aeronautical Chamber of Commerce. 

\\'alter E. Lees and F rederick A. Drossy establ ish unofficial duration 
record of 74 hrs. 12 mitt . at Jacksonville, Fla. (Bellanca Pacemaker, 
Packard Oiesd motored. ) 

Ruth Nichols establishes women's speed record of z 10.636 m.p.h. at Carl­
ton, Mich. (LockheM Vega, P ratt & Whitney Wasp motored.) 

Second .National Conference on Aeronauti cal E ducation held at Detroit, 
Mich. 



Apr. 22 

May 10 

May 15- 31 

May 2'0'-JO 

M'ay 25-28 

May 2'6-- J.une 5 

May 30 

June 2 

June 4- 5 

June 4-5 

June.Q-14 

}unc7- 10 

June13 

June ·~ 

J une IS 

June 19 

)11ne ~o 

J une 23-]uly 1 

June 28-'29 

July'! 

July 10 

July 15 

AIRCRAFT YEAR BOOK 

Colli~r Trophy for 1930 presented t<> Har.old .F. Pit~airn :11Hl his associ­
ates for work in d~veloping the autogiro. 

Guentlter 6rocultoff establishe-s di~tance glider recoril ·of '6:s miles fo·om 
~·lunich, Gcrrnan)'. to l"aaden, Czechosh)vnkla. 

Dr. Fredcl'ick W,. L,ai>C:Jst.er is award~d T.binl Daniel Guggt·nheim Medal 
f~r hi s contributions to ac·rodyilamic~. 

I nternational Aerouautical Exhibitjoit held in Stockh<>lm, Sweden. 

U. S. ~rmy A ir Cc.rps maneuvers held on East Coast. 

Walter - E. Lees and Frederick A. Brossy establish duration record of 84 
hrs .- 32 mm. at j acksonville, I'la. (Bellanca Pac.emaker, Packa~d Diese'l 
mo.t~red.) 

C.harles W. A. Scott flies fr9m Austr.alia to Lympne, England, in ,·o days 
13 ~rs. ~5 '!nin., estab.lishing· new record. ( DeHavilland Moth, De· 
H)lviiland Gopsy II motored.) 

Augus.te Piccard, accompanied by ·cnarles l<ipfer, e.stablishes altitude 
record of s 1,.775 ft. in ·a hydrogen ballo6n abo.ve Germany ·and Austna. 

Northwest Airways, Ii1c., inaugurates air, mail service between St. Paul 
and Duluth, Minn. 

Northwest Aiflvays, Inc., inaugurates air mail .serv~ce bet ween Fargll and 
Mandan, N. D. · 

Lieut. d~ Vaisscau Pads and M. Gonord establish closed circuit 
distance record for seap,lanes .of J,IIJ.S I6 miles at Aracho'n, Franc.e. 
(Late1:oere 2'8·-3, Hispano-Suiza morored.) 

Lieut. de Vaisseau· Paris and M. C<mord establish duration record 
for s.eaplan~s of 36 lirs, .57 min. at Aracbon, Fi-as,1ce. (Lateco.ere 28-3, 
l !i'spano·Suiza motored,) 

Annual F. A. I . c(lngres.s beld at· Buc.harest, :Rumania. 

.Joseph LeBrix and Marcel Dotct establish dosed 'ci•·cuit distance reco.rd ol 
61444.88·r miles. at Istfes, France. (Dcwoitine, Hispano-Sui~a' motored.) 

Pennsylv-ania Airlines, Inc., e.Xtends air- mail $ervice frpm Pittsb.u.rgh, 
Pa., fo W;rsbington, D. C. 

Mrs. May Haizlip establishes women's altitude reca(d .for light airplanes 
of s8,097 ft. at St. Cfair, Mich. (Buhl Bull Pup, Szekely motored.) 

As\1erican t\irways, I n£;, extends air n>ail service from Nashville, T~nn., 
to Fort Worth, Tex. 

American Airways, Inc., inaugur:~tcs air ma,il service between St: Louis, 
Mo.~ and New Orle~ens, La. 

U ssant Beardmore flie,~ across the. English Channel· in a glider in r hr. 
30 min. 

f~obel't Kronfeld makes round-tl'ip .flight across English Channel i11 a 
glider, wihning a prize of ~;,ooo offer.ed by London Daily Mail. 

Holger Hoiriis and Otto Hlllig fly frotn H<orbor Grace, Newfoundland, 
to Krefeld, G'ennany, in J·Z hrs. 6 min. (Bellanca Pa'cemaker, Wright 
.f·6 motored .) 

Wiley Post and Harold Gatty1 s tarti'ng from Roosevel.t F ield, Ga•·den <:;ity, 
L . 1., N: Y. , fly around the world. in 8 days, 15 hrs. 51 inin., coverin'g 
r 5,474 miles in 4 da)'~. to hrs. 8 min~ o~· actual flying time. (Lock· 

heed Ve-ga, Pr~tt !& Whitney Wasp motored.) 

Mary,sc Bastie establishe.~ w?men'.s distar!c~. recor? . of. 1,849-7-6)! miles 
from Le Bourget, Pans, I· ra:nce, to Utsno, Ru~sm. (Klemm, ;:>alm~on 
motored.) 

Harry S. Russell win~ Seventh National Air Tour for tl1e Edsel B. ·Ford 
Tr~jiby.. (Ford t's'i~m9to'r, Wright <:;yctone and 2 Wright J-6 motors:) 

~O,eronautical Chamber of Commerce give-s din ner in· honor of WiJey P.ost 
and Harotd Gatty. 

Ea~t eni ,\ir TraJISport. l nc., inauguntes air mail service Detween New 
York and Atlantic· City, N. ] . · ' · · 

Eastern Air Transport, In.c., ina.ugurates air mail service b.etween Phila­
delphia, Pa., ;tnd Atlao\tic City, N. J. 



AVJA TION CHRONOLOGY AND RECORDS 

July 15-t6 

July 19 - 20 

J uly 20 

July 24-3t 

July 25 

July 26 

July 27-Aug. 9 

July 28-30 

July 28-29 

July 28-Aug. 6 

) uly 29-Aug. 6 

Capt. George Endre,s and Cnpt. Alexander M~gyar fly from Harbor Gr~~e .• 
Newfoundland, to Bicske, Hungary, in 26 brs. 12 min. (Lockheed 
S irius, Pratt & Whitney W asp moto.-ed.) , . 

National Balloon Race won by Lieut. T . G. W . Settle and Lieut. Wilfred 
Bushnell, having flown the Navy balloon 195 miles from Akron, Ohio. 

Eastern Air T ransport, lnc. , inaugurates air mail service between Wash· 
ington, D. C., and Atlantic: City, N. J. . 

Tenth annual convention of !l:ational Aeronautic Association held at 
Washington, D. C. 

" Graf Zeppelin" carries 1 2 scientist.s 1'n A:ctic expedition. 

E. C. T . Edwards wins King's Cup Hnce at He•ton, .England. (Black· 
burn Bluebird, CJrrus Hermes 11 mo~ored.) 

Lieut. John C. Cr:.in establishes unofficial duration record for gliders of 
16 hrs. 38 min. at Honolulu, Hawaii. 

Parker Cramer and Oliver Pac:quette are lost between Shetland Island$ 
and Denma rk on a ttempted transat lantic: fl ight from Detroit , Micb. 
(Bellanca Pacemaker seaplane, Packard Diesel motored.) 

Russell N. Boardman and John Polando fly from Floyd Bennett Field, 
Brooklyn, N. Y., to I stanbul, Turkey, in 49 h rs. 20 min., establishing 
distance record of 5,011.8 mtles. (Bellanca CH, Wrigh~ ] ·6 motored. ) 

Hugh Herndon, J r., a .nd Clyde }>angborn fly from Floyd Bennett Field, 
nrooklyn, N. );{., to Moylegrove, Wales iii 31 hrs. 4~ min., later COil· 
tinuing as far as JaJ>an on projected flight around the world. (Bellanca 
Skyrocket, Pratt I[< Whit ney W asp motored.) • 

Amy J ohnson, with C. S. H umphries as mechanic, flies from England to 
Tokyo, Japan, in approximately 10 days. (DeBa\•il land Puss Moth, 
DeHavilland Gipsy III motored.) 

J. A. Moll ison Bies from Australia to England in 8 days 21 hrs., estab· 
lishing new record. (DeH avilland Moth, DeHavilland Gipsy II mo· 
tored.) 

July 29-Aug. z6 Col. and Mrs. Charles A. Lindbergh tly from Glenn Ii:. Curti,. Aia.Jl(ll'l, 
North ncaclt, N. Y., to Tokyo, Japan, via Canacla, Alaska, and Si.oeria. 
( Loci<heed Sirius ·seaplane, W right Cyclone motored.) 

Aug. I 

Aug. I 

Aug. • 

Aug. 1 

Aug.' 

Aug. 1 

Aug. 2-16 

Aug. 8 

Aug. 8-Sept. r 

Aug. 27 

Aug. 29-Sept. 7 

Aug. 29-Sept. 7 

Sept. 4 

American Airways, Inc., inaugurates air mail service between Fort \Vonh 
and Amarillo, Tex. · 

American Airways, Inc., inaugurates air mail service between Albu· 
querque, N. M., and Et Paso, Tex. 

American Airways, Inc., extends air mail sen·ice from Boston, Mas.~ .• to 
Bangor. Me. 

Pan American Airways. Ine., inaugurates air mail service between Bangor, 
Me., and Halifax, N. S. 

Western Air Express inaugurates air mail service between Albuquerqe, 
N. M., and Pueblo, Col. 

W estern Ai~ Exl?,ress inaugurates air mail service between P ueblo, Col .. 
and Amanllo, f ·ex. 

Second annual national soaring contest held at Elmira, K Y., under 
auspi~.s of National Glider Association. 

U. S. S. "Akron'' ( ZRS.4) christened by l\1rs. Herb<'rt H oover at Akron. 
Ohio. · 

Capt. W ol fgang von Gronau witb Edward Zimmer, Fritz Albrecht, and 
Franz Hack, flies from List, Isle o f Sylt, No rth Sea, to Chicago, l ll., 
via lcelau ~t. Greenland, labrador, attd Can~da. (Dornier·Wal flyi ng 
boat, ]3. JI,{. vv. motored. ) 

Dornier Do·X Ilrrivcs in New York; having left Altenrhcin, Switzerland, 
Nov. ~. 1930, and flown via Atrica ancl South America. (Dornier 
Do·X flying boat. 12 Curtiss Conqueror motors.) 

National Ai r Races held at Cleveland, Ohio. 

"Graf Zeppelin" flies from Friedricbsbafen, Gumany, to Pernambuco, 
Brazil, and return. 

Maj . James H. Doolittle flies from Burbank, Cal., to Newark. N. J., in 
1 1 brs. 16 min., establishing new transcontinen tal record. (laird Super· 
Solution, Pratt & Whitney Wasp J r. motored. ) 



Sept. 7 

Sept. 8-9 

Sept.13 

Sept. 13-14 

Sept. 17 

Sept . 18-28 

Sept. 23 

Sept. 29 

Oct. 4-5 

Oct. 17 

Oct. 2~27 

Oct. 3o-Nov. s 

Oct. 31-Nov. 9 

Nov. 2 

Nov. 3 

Nov. 2~27 

Dec. 1 

Dec. ro 

Dee. 19 
Dec. 20 

AIRCRAFT YEAR BOOK 

Lowell R. Bayles wins Thompson Trophy Race at speed of 236.239 m.p.h. 
at Cleveland, 0. (Granville Gee Bee S uper-Sport.ner, Prat~ & Whit­
ney Wasp Jr. motored. ) 

Don Moyle and Cecil A. Allen are forced down in Siberia. on attempted 
transpacific flight from T okyo, Japan, to the United States. (Emsco, 
Pratt & Whitn~y Wasp motored.) 

Lieut. J. N. Boothman wins Schneider Cup Race at 342.871 m.p.h., at 
C:alsbot, England, securing the Trophy permanently for England. 
(Vickers Superrnarine 56 B, RoUs-Royce R motored.) 

W illy Rody, Christian Johanssen, and Fernando Corsta Viega, flying from 
Juncal do Sol, Portugal, arc forced down at· sea off Newfoundland and 
remain afloat for a week l>efore being rescued. (Junkers W-33, Junkers 
L 5 motored.} 

Mackay Trophy for 1930 is a warded to :Major Ralph Royce in recognition 
of the cross-count ry mid-winter flight of the First Pursuit Group from 
Selfridge Field, .Mich., to Spoka.ne, Wash. , and return. 

"Graf Zeppelin" flies from Friedrichshafen, Germany, to Pernambuco, 
Drazil, and r eturn. 

U. S. S. "Akron" makes maiden Bight from Akron, Ohio, carrying 113 
persons. 

Lieut. G. H . Stainfortb establishes speed record for seaplanes of 406.997 
m.p.h. at Calshot, England. (Vickers Supermarine 56 B. Rolla-Royce 
R motored.) 

Hugh Herndon, Jr .• and Clyde Pangborn make first non-stop flight from 
J apan to Uruted States, flying from Tokyo to Wenatchee, Washington, 
m 4 1 hrs. 13 min., winmng $25,000 prize from Japanese newsrper 
"Asahi." (Bellanca Pacemaker, Pratt & Whitney WaSp motored. 

Hugh Herndon, Jr., and Clyde Pangborn land at F loyd Bennett Field, 
Brooklyn, N. 'f., completing flight around the world started on J uly 28. 

"Graf Zeppelin" Bies from Fri.,dr ichshaf en, Germany, to P ernambuco, 
Brazil, and return. 

Ruth Nichols establishes women's distance record of •,977.6 mil es from 
Oakland, Cal.1 to Louisville, Ky. (Lockheed Vega, Pratt & Whitney 
Wasp motorea.} 

Bert Hinkler makes first non-stop flight from North lkach, N. Y., to 
Kingston, J amaica, in 18 hrs. (DeHavilland Puss Moth, DeHavilland 
Gipsy lll motored.) 

Peg!(Y Salaman and Gordon Store. fly from Lympue, England, to Cape 
1 own, South Africa, in s . days· 6 hrs. 40 mill., establishing new 
r ecord. (DeHavilland Puss Moth, DeHavilland Gipsy U I motorea.) 

C. A. Butler flies from Lympne, England, to Darwin, Australia, in 9 days 
;a hrs. "9 min., establishmg new record. (Comper Swift, Pobjoy mo· 
tored.) 

Pan American Airways extends air mail service from Santos, Bra:r.H, to 
Buenos Aires, Argentina. 

U. S . S. "Akron" carries 207 persons on ten. -hour Bight, the 13rgest 
number of individuals ever carried in & single craft by air. 

Bert Hinkler flies from Natal, Brazil, to Bathurst, British Gambia, Africa, 
in approximately u hrs.:.! making first west.east flight across Soutll 
Atlantic. (DeHavilland russ Moth, DeHavilland Gipsy III motored.) 

Lowell R. Bayles establishes American speed record of z8 • .75 m.p.h. at 
Detroit, Mich. (Granville Gee Bee Sportster, Prat t & Whitney Wasp 
motored.) 

Herbert Schiff Trophy awarded to U. S. Naval Reserve Aviation Base. 
Floyd Bennett Field, Brooklyn, N. Y . 

Lieut. W. A. Cocke establishes glider duration record of approximately 
21 hrs. 34 min., and a closed course distance record of approximately 
450 miles at Honolulu, Hawaii. (Marks not yet verified.) 

.Major General Beniamin D. Foulois becomes Chief of the Army Air Corps. 

Mr. and Mrs. Charles H. Day 3trive at Newark, N. J ,, completina-, except 
for the two oceans, a ts,ooo mile Bight around the world. 

· ~ . \ . 



AVIATION CHRONOLOGY AND RECORDS 

OFFICIAL WORLD AND AMERICAN AIR RECORDS 
Established Under Rules and Regulations of the 

FEDERATION AERONAUTIQUE INTERNATIONALE 

Translated and Compiled by the Contest Committee, National Aeronautic 
Association, Washington, D. C. 

December 31, 1931 

WORLD RECORDS 
CONFIRMED BY FEDERATION AERONAU· 

TIQUE lNTERNATIONALE 

AMERICAN RECORDS 
CoNFIRMED BY CoNTEsT CmoUTTEE 

NATIONAL AERONAUTIC AssOCIA­
TION .OF U. S. A. 

AIRPLANES- Class C 
RETURNING TO POINT OF DEPARTURE WITHOUT REFUELING 

Duration ~Closed Circuit) (United Statcs)­
Waltcr E. Lees and F. A. Brossy, Bellanca 
monoplane, Packard Diesel ns HP, at 
J.acksonville Beach, Fla., May 25-28, 1931. 
fime, 84_H, 3-2M. 

Distance (Closed Circuit) {France)-]. ~Brix 
and M. Doret, "The H'yphen .. Dewoit.ine, 
Hispano-Suiza 600 HP, at lstres, J une 7-~o. 

~i~~ncc, ro,372.05t Kilo, (6,444.88r 
Miles). 

Distance {Airline) {United States)-Russell 
N. Boardman and John Polando, Bellanca 
monoplane, Wright J-6 300 HP, from 
Brooklyn, N. Y., to Istanbul, Turkey, 
July 28, 29, JO, 1Y.JL 
Distance. 8,o6s.136 Kilo. {5,on.8 Miles) . 

Altitude (United St.ates)- Lt. Apollo Soucek, 
Wright .. Apache" land plane, Pratt & 
Whitney 450 HP, at Anacostia, 0. C., 
June 4, 1930. 
Height, lJ,IS7 Meters (43,166 Feet). 

Maximum SJ>Ced {Prance}-Warrant Officer 
Bonnett, Ferbois monoplane, Hispano· 
$uiza, sso HP, at htres, December r 1, 1924, 
Speed, 448.171 KPH (278.480 MPH). 

World and American Record . 

Distance (Closed Circuit)-Lts. Kelly and 
Macready, U.S. A., T-2, Liberty 37$ HP, 
at Wright Field, Dayton, 0., April 16, 17 
1923. 
Distance, 4,050 Kilo. (2,516.55 Milea). 

World and American Record. 

World and American Record. 

Maximum S)>Ud-Lt. A.]. Williams, U.S.N .. 
Curtiss Racer, R-2-C-1, Curtiss D-ua, 
soo HP, at Mitchel Field, L. 1., N. Y., 
November 4, 1923. 
Speed, 429.0.25 KPH (266.59 MPH). 

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD 

Speed for 100 Kilometers (United States)­
Lt. Cyrus Bettis, U.S. A. S.,~urtis R3C-1, 
Curtiss Y-1400 HP, at Mitchel Field, 
L. I., N. Y., October ~2. I9.25. 
Speed, 401.219 KPH (249.342 MPH) . 

Speed for soo :1\:ilometers (Prance)-$adi· 
Lc-Cointe, Nieuport-Delage, Hispano­
Suiza. soo HP, at Istres, June 23, 1924. 
Speed, 306.696 KPH (r9o.s61 MPH). 

Speed for 1000 Kilometers {Prance)-Marcel 
Doret, Oewoitine type •6. No. 7 Hispano­
Suiza 500 HP, on the Ville$3uvage-La 
Marmogne course, November 30, 1930. 
Speed, 286.237 KPH {177.853 MPH). 

Speed for 2,ooo Kilometers {Prance) - U. de 
Vaisseau Paris, Lat~ere 28, Hispnno­
Suiza 650 HP, at Toulouse, April I I, 193 1. 
Speed . .228.267 KPH ( r4t.838 MPH). 

Speed for 5,000 Kilometers (Spain)-Carlos 
de H aya Gonzales and Cirpriano Rod­
riguez Diaz, Breguet, HisJ)ano-Suiza 6oo 
HP, on the Seville-Utrera-Carmona course, 
October 7. 8. ~930. 
Speed, 208.15.2 KPH (130.189 MPH). 

World and American Record. 
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CLASS C- WITH PAY LOAD OF 500 KILOGRAMS 

(1,102.31 Lbs.) 

WORLD RECORDS 

Duration (Closed Circuit) (France)-]. 
LeBrix and M. Doret, "The Hyphen" 
Dewoitine, Hispano-Suiza 6oo HP, at Jstres, 
March 23, 24, 1931. 
Time, 32H, t7M. 

Distance (Closed Circuit) (France)-]. LeBrix 
and M. Doret, "The Hyphen" Dewoitine, 
Hispano-Suiza 6oo HP, at Jstres, March 23, 
24, 1931. 
Distance. 4.670.664. Kilo. (2,902.210 Miles). 

Altitude (Prance}-). Burti:n, Breguet 19, 
Parman 500 HP, at Toussus-lo-Noble, 
AUJI!st 23, 1929. 
He.ght, 9,374 Meters (30,654 Feet). 

AMERICAN RECORDS 

D ufation-r.t. H. R. Harris. U. S. A. S., 
Douglas PT-2, Liberty 400 HP. at Wright 
Field, Dayton, 0., June 28, 1924. 
Time, 9H, II M, 53.4S. 

Distance-Lt. H. R. Harris, U. S. A. S. 
Douglas DT-2, Liberty 400 HP. at Wright 
Field, Dayton, 0 .. June 28~ !924· 
Distance, 950 Kilo. (590.3 Miles). 

Altitude-Lt . H. R. Harris. U. S. A. S .. 
USA-TP-1. Liberty 400 H P, at Wright 
Field, Dayton, 0 .. May 21, 1924. 
Height, 8,578 Meters (28,143 Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed (or 100 Kilometers (United States)­
Leland F. Shoenhair, Lockheed Vega 
"Executive" monoplane NC-308H. Pratt 
&' Whitney 450 HP supercharged, at Jack­
sonll'ille, Pia., Febru~ 18, I9JO. 
Speed, 298.510 KPH (185.49 MPH). 

Speed for 500 Kilometers (Czechoslovalcio.)­
Capt. Joseph Kalla, Letov S 516, Asso 
8oo HP. on t he Praha-Novc Benatky Ripa­
Praha course, October 12, 1930. 
Speed, 276.375 KP.H (17 1.731 MPH). 

Speed for I,ooo Kilometers (Czechoslovakia) 
-Capt. Joseph Kalla, Letov S sr6, Asso 
8oo HP, on the Praha-NoveBenatky Ripa­
Praha course, October 12, 1930. 
Speed, 275.269 KPH (171.044 MPH). 

Speed for 2,000 Kilometers (France)- Lt. de 
Vaisseau Paris, Latecoete 28, Hispano­
Suiza 650 HP, at Toulouse, Aprilu, 1931. 
Speed 228.267 KPH (141.838 MPH). 

Speed for s.ooo Kilometers-(No Record); 

World and American Record. 

Speed for 500 Kilometers-Leland P. Shoen· 
hair, Lockheed Vega "Executive" mono­
plane NC-3o8H, Pratt & Whitney 450 HP 
super-<:harged, at Jacksonville, Fla., Feb­
ruary 18, 1930. 
Speed, 275.580 KPH (171.24 MPH). 

(No Record.) 

(No Record.) 

(No ·Rec.ord.) 

CLASS C-WITH PAY LOAD OF 1,000 Kil-OGRAMS 

(2,20U2 Lbs.) 

RETURNING TO POINT OF DEPARTURE 

WORLD RECORDS 

Duration (Closed Circuit) (France)-]. 
LeBrix and M. Doret, "The Hyphen •· 
Dewoitine, Hispano-Suiza 6oo HP, at 
lstres, March 23, 24, 1931. 
Time, 32H, J 7M. 

Distance (Closed CircuiO .(Prance) - ]. LeDri>t 
and M. Do ret, "The lryphen" Dewoltine, 
Hispano-&uiza 6o<> HP,- at Jstres, March 
23, 24. 1931. 
Distance, 4,670.664 Kilo. (2,902.210 Miles). 

Altitude (France)-]. Burtin, Breguet 19, 
Farman 6oo HP, at Toussus-le-Noble, July 
26, 1929. 
Height, 8,089 Meters (>6.s38 Feet). 

AMERICAN R!,;CORDS 

Durati_on-Lt. J . . S. Macread)f, U. S. A. S .. 
Curtiss· (Martin) Bomber. NBS 1, 2 Liberty 
400 HP, at Wright Field, Dayton, 0 .. 
October 2, 19?4· 
Time, 2H, 13M, 49.6S. 

(No Rec·ord.) 

Altitude-Waldo Waterman, Bach landplane, 
Wright J-6. at Los An_icles Metropolitan 
Airport, Los Angeles. Cal., July 26, •9>9. 
Height, 6,346 Meters (20,820 Feet). 



AVIATION CHRONOLOGY AND RECORDS 491 

SPEED{) FOR SPEC-IFIED D ISTANCES 

Speed for roo Kilometers· (United States):_ 
Leland F. Slioenh:iir, Lockhe.ed Vega 
"Executive" monoplane NC-Jo8H. Pratt & 
Wnitncy 450 HP supercharged, at Jackson­
ville, F~a .. Fel:itu'!rY 20, I 930. 
Speed, 283.~50 KPH: (176 MPH). 

Speed for soo Kilometers (United States)­
tela.nd F. Shoerihair, Lockheed Vega "Execu­

tive" monoplane NC-J08H, Pratt & Whit­
ney 450 HP supercharged, at jacksonville, 
Fla., February •.o; 1930. 
Speed, 270.800 KPH (t6S.n MPH). 

Speed for r ',ooo Kilometers (Czechoslovakia) 
- A,di. Vojteeh Svo.iil, ~~ro A-42, Asso 
Soo.HP, on the Pra:ha.-Nove tlen:atky Ripa­
Pra:ha course, September .2o, 1930. 
Speed, •s.2.380 KPH (156.8n MPH). 

Speed for 2,ooo Kilometers (Franc.e)-Lt. de. 
· Vaisseau Paris, Lat~~oere 28, Hispano· 
Suiza 650 HP .• at .To.ulouse. April n, 1931. 
Speed, 228.267 KPH (14t.83.8. MPH). 

Speed ·for s.ooo Kilom.eters-('No Record) . 

World and American Record. 

World and Ame.rican RMo.rd. 

Speed (or 1,000 Kilometers-Leland F. 
Scboenhair, Lockhe.eC:I Vega "'Exe~utive" 
monoplane NC-3o8H, Pratt & Whitney 
4SQ HP supercharged, at JacksonviJle, Fla., 
Februa<y 20, 1930 .. 
Speed, 2-45.750 KPH (152.70 MPH). 

(No Record.) 

(l'fo Rec:Ord.) 

CLASS C-WITH PAY LOAD OF 2,000 KILO.GRAJ.f.S 

(4,409.Z4 Lb~.) 

RETURNING TO POINT OF DEPARTURE 

W OR~D R1J;CORDS 

Duration (Fr-ance)-]. LeBrix and M . Ooret. 
.-Le Trait d'U ni..on" Dewoitine, Hisp.ano· 
Suiza 6ooHP. at Istres, March 23. 24, 1931. 
Time. 32H, 17M, 4.8S. 

.Distance (Closed Circuit) (France)-J. Le 
Brix a,nd M. Doret. ••Le Trait d'Union 11 

Dewoitine, Hispano-Suiza 6oo HP, at Istres, 
.March 23, 24, 193.t. 
'Djstance, 4,670.66~ Kilo. (2,902.210 Miles). 

Altitudt; (Franc~)-Lucein C.o.upet. Farman 
.f6o b1plane No.3, 2 Farman soo HP ea., at 
Tou.ssus-le- Noble, April 28,· 1931. · 
Height, 7,507 Meters (24,6•9.:i•S Feet) . 

AMERICAN RE'CORDS 

Duration-Lt. H. R . Harris, U. S. A. S., an.d 
Mechanician Doug. Culver, Barling 
B?mber, 6 Liberty '400 .HP, at Wright 
Field, Dayt.on, 0 .. Oct.obe.r 3. 1924. 
Time, rH. 47M, 1o.sS· . 

(No Record.) 

Al~itu.d~Lt. H. R. Harris,U. S . A.S .. Barling 
·Bomber, 6 Liberty 400 HP ea .. , .at Wright 
Field, Dayton . . o;. October •s. 1923. 
Height, 2,o49 Meters (6,722 Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for. roo Kilometers '(United Sta:tes)- World and All)erican Record. 
Leroy !\fanning ·and Carl Wenzel, Ford 
Trans12ort, 3 Pr:att .& Whitney "Wasp" 
4•.5 HP ea., ·at Dearborn, Mich .. ·se.ptember 
29, 1930. 
Sp.eed, 264.628 KPH (164 .. 432 .MPH). 

Speed· for soo Kilometers tFrance)-Oubour- (No Record;) 
dieu, Latecoere . 2.8-2 monoplane, Hispano-
Suiza 6so.HP, at'Toulouse', March ,~9. t9JI· 
$peed, n6.073 .K!i'H (140.475 .MPH). 

Speed for 1 .. ooo Kilometers (France)-Du- (No Record.) 
b'ourdieu, Latccoere .zS-2. mon.oplaoe. His-
pano·Suiza 6so HP;at ~·oulouse, March 29, 
1931. . . 
Speed, 224.7J3.K.~H ~1 39',.642 MP'H) . 

Speed for: 2,ooo K1lometers (Fra:nce)-J .. Le (No Record.) 
Brix and M. Doret·, "Le Trait d'Union" 
Dew.oitine, Hjspano-Suiza 6oo HP, at 
Istres, March 23, 24, 1931. 
Speed, 151.362 .KPH (9.4-0S:t MP.Hl. 

Speed for's,ooo Kllometeci-(No Record). (No Record.) 
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CLASS C-WITH PAY LOAD OF 5,000 KILOGRAMS 

(11,023 Lbs.) 
WORLD RECORDS AMERICAN RECORDS 

Duration (Germany)-Wilhelm Zimmerman, (No Record.) 

t!nkers J-38, 2 Junkers L-ss. 6oo HP ea., 2 
nkers L-8, 400 HP ea., at Dessau­
ipzig, April 10, 1930. 

Time, JH, 2M. 
Distance (Germany)-Wilhelm Zimmerman, (No Record .) 

Junkers J-38 monopla.ne, 2 Junkers L-s~ •. 
600 HP ea., 2 Junkers L-8, 400 HP ea., at 
Dessau-Leipzig, April 10, 1930. 
Distance, S01.S!>O Kilo. (JII.672 Miles). 

Altitude (Prance)-L. Bossoutrot,~_ super Far- (No Record.) 
man-Goliath, 4 Farman· soo H r- ea., at Le 
Bourget, November 16, 1925. 
Height, 3,586 Meters (u,76s Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for 100 Kilometers (Germany)-Wil­
helm Zimmerman, Junkers J-38, 2 Junkei'S 
L-ss. 6oo HP ea., 2 Junkers L-8, 400 HP 
ea., at Dessau-Leipzig, April 10,.~. 1930. 
Speed, 184.464_KPH (1t4.62 Mr-H). 

Speed for soo Kilometers (Germany)-Wil­
helm Zimmerman, Junkers J-38, 2 ]unke,.. 
L-ss. 6oo HP ea .. 2 Junkers L-8, 400 HP ea .. 
at DMS&u·Leip~JL April 30, 1\)JO. 
Speed, 172·!>50 KPH (107.466 MPH). 

Speed for 1,000 Kilometers--(No Record). 
Speed for 2,000 Kilometers-( No Record). 
Speed (or s .ooo K.ilometers-(No Record). 

(No Record.) 

(No Record.) 

(No Record.) 
(No Record.) 
(No Record.) 

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 

WORLD RECORDS AMERICAN RECORDS 

Duration (Italy)-Cav. Domenico Antonini (No Record.) 
Caproni, Ca_90 biplane, 6 Isotta-Fraschini 
Auo 1,000 H P ea., at Cascina Malpensa, 
February 22, 1930. 
Time. 1H, 31M. 

Altitude (Italy)-Cav. Domenico Antonini (No Record.) 
Caproni, Ca 90 biplane, 6 Isotta·Fraschini 
Asso 1,ooo HP ea., at Cascina Malpensa, 
February aa. II)JO. 
Height, 3,23~ Meters (10,5~7 Feet). 

Dist.ance-(No Record). (No Record.) 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for tOO Kilometers--(No Record). 
Speed for soo Kilometers-( No Record). 
Speed for 1,ooo Kilometers-(No Record). 
Speed (or 2,000 Kilometers-(No Record). 
Speed for s.ooo Kilometers-(No Record). I 

No Record.) 
No Record.) 
No Record.) 
No Record.) 
No Record.) 

CLASS C-GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF 
2,000 METERS 

(6,671.7 Feet) 
WoRLD RECoRDs 

(ltaly)-Cav. Domenico Antonini Caproni, 
Ca po biplane, 6 Isotta-Fraschini Asso 
1,000 HP ea., at Cascina Malpensa. Feb­
ruary 22, 1930. 
Wda:ht, 10,000 l(as. (22,046 Lb1.). 

AMERICAN RECORDS 

Lt. H. R. Harris, U.S. A. S., Barling Bomber. 
6 Liberty 400 HP ea., at Wright Field. 
Dayton, 0 .. October :>s. 1923. 
Wdght, 2,ooo Kgs. (4,409 Lbs.). 
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AIRPLANES--CLASS C-REFUELING IN FLIGHT 

RETURNING TO P.OINT OF DEPARTU~E 

WORLD RECORDS AMERICAN RECORDS 

Duratio.n {Un~ed St;>tes)-Jqhn and Kenneth World and American Record. 
Munter, Stinson Detroiter, Wright-Whirl­
wind 300 HP, at Sky liarbor, Northbrook, 
Ul., June II, 193o-July 4, 1c930. 
Time, 553H, 41 M, 30S. 

Distance (United States)-Lts. Smith and World an<f American Re.cord. 
Richter; U.S·. A., DH-4-B, Liberty 400 HP, 
at Rockwell Fi~ld, San Diego, Cal., August 
27, 28, 1923. . . 
Distance, 5,300 Kilo. (3,293.26 Miles). 

AIRPLANES-CLASS C-WOMEN'S CATEGORY 

WoRLD RE<:;O:RDs AMERIC'AN RECORDS 

Duration (France)-Mme. Maryse Bastie, {No. Record.) 
Klemm, Salmson 40 HP, at Le Bourget, 
September 2, J, 4, 1930. 
Time, 37H. ssM .. 

Duration with Refueling in Flight {Unite.d World and American Rec,ord. 
States-:-Miss Evelyn Trout an.d Miss Edna 
May Cooper, Curtiss Robin monoplane, 
Challenger 1'70 HP, ·at Los Angeles, Cal., 
Janu"ry 4-9, 1931. 
'Time, t23H. 

Distance (Airline) {United States)-Miss World and American Record. 
Ruth Nichols, Lockheed Vega monoplane, 
Pratt & Whitney "Wasp" 4·2o HP; Oak­
land, Cal .. to Louisville, Ky .•. October 24, 
25 .• 1931, 
Distance, 3,182.645 Kilo. (1,917-6 Miles). 

Altitude (United States)-Miss Ruth Nichols, World and American Record. 
Lockheed Vega lm.moplttnc::. P.x·"tf.. & WhiL· 
ney "Was12" 420 HP, at Jersey City Air­
port, New Jersey, March 6, I .9JI, 
Height, 8,761 Meters (28,743 Feet). 

Speed (United States)-Miss Ruth Nichols, World and American Re-cord. 
Lockl\ead Vega monoplane, Pratt & Whit­
ney "Wasp" 420 liP, at Carlton, Mich., 
Aprit IJ, 1931. . . 
Tiine •. 338.987 KPH (2-10.636 MPH). 

Speed for 1 oo Kilometers {United States)- World and American Record. 
Miss Amelia Earhart, Lockheed Vcg.a mono­
plane, Pratt & Whitney "Wasp" 420 HP, 
at Detroit, M.ich., June 25, I9JO. 
Speed, ·•Sl-4.70 KPH {174.897 MPli). 

WITH PAY LOAD OF 500 KILOGRAMS 

WoR.LD REcORDS 

Speed for roo Kilometers (United States)­
Miss Amelia Earhart, Lockheed "(ega mono­
plane. Pratt & 'Wbi~ney "Wasp ' 420 HP, 
at Detroit, Mich., .June 25, 1930• 
Speed, 275.904 KPH {171.438 MPH). 

·AMERICAN RECORDS 

World and American R-ecord. 

LIGHT AIRPLANEs-THIRD CATEGORY 

WORLD RECORDS AMERICAN RECORDS 

Dis.tance (Airline) {France)-Mme. Maryse (No Record.) 
Bastie, Klemm, Salmson· 40. HP, from Le 
Bourget to Uri no, Russia, June 28, 29, 1931. 
Distance. 2,976.910 Kilo. (1,849-763 Miles). 

Altitude -(United S.tateli)-Mrs. May Haizlip, World and American Record. 
·Buhl "Bull Pup," ·Szekely 85 HP, at St. 
Clair. Mich., June 13, 1931. 
Height, s.s·r6 Meters (18,097 Feet). 

493 
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LIGHT AIRPLANEs-CLASS C-FIRST CATEGORY 

Two seaters weight empty l~ss than 400 Kgs. (8'8x Lbs.) 

WORLD RECORDS 

Duration (ClosJ!d Circuit) (France)-Freton 
and de La Vergne,.Farinan 231, Renault 95 
HP. at lstres-Ninj'es l!nd Posses Jumeaux­
Arles courses, April 8, 9, 193 r. 
Time, 29H, 38M. 

Dist ance ('Closed. Cir!"uit) (France.)-Freton 
·arid de La· Vergne, Farman 231, Rena.ti·lt 95 
Hp, at Istres; N'fmes .and .F.qss~ Ju!ncau>t­
Arles courses. April 8. 9. roJr. 
Distance, 3,~65.2!1 Kilo (:2.,153-178 Mil~s) . 

Dis.tance· (Airhne) (Fra,nc·e)-Lalouette and 
de Permangle, Farman.2Jt,.Renau.lt 95 HP, 
lrdm IStres airJ'o,rt to ViiJa-Cishero,o;, 
January ri, x•. I93I. . · 
bistance. 2,91'2 Kilo. (i,8o.s1.'4.29 Miles) . 

Altitude (Germany)-Woldemar Voi.gt and 
K . H. Gaule, Akademische Fliegergruppe 
Da,rmstadt, D-18, Armstrong Siddele.y, 
Gene.t Major too HP. at Darmstadt, April 
21, 1930. ' 
Height, 7,521 Meters (24,672 Feet). 

AMERICAN RECORDS 

(No Record.) . 

(No Record,) 

(No Record.) 

Altitude-Wiltfred G. Moore, lnland · Sport 
monoplane., Warner u o HP, at K'ansa.s 
City, Mo:, September ·JO, 1929. 

Height, 5,65·2 Meters (1·8,543 Feet). 

SPEEDS F0R SPECIFI ED DISTANCES 

'Speed over H>o Kilotnete:rs (France)-Freton 
and de I,a: Ve.rgne. Farmari 230, Re.nault 95 
HP,.a;t Vilte. sauva~e-La Marmogne course, 

.June 27, 1931. 
Sp~ed, 223.546 Kl>H ·(138.90.5 MPH). 

Speed for 1110 Kilometers--Willfred 'G. Moore. 
pilot; W:"S. Glodfelty, passenger: Inland 
[)port monoplane. Warner i 1.0 HI', at 
Kansas City., Mo,. Februa.rY. 12, 193~ . 
Sp.eed , 204.313 KPH '(n6.95 MPH) : 

CLASS C-SECOND CATEGORY 
Two seaters weight empty less than ·~so Kgs. (617 Lbs.) 

W ORl..D RECORDS 

Du.ration (Cidsed Circu~t) (France)- Regi'­
nensi' and de Viscaya,'Farman 230. Sahnsi>n 
40 HP, at Ville sauvage-La. Marmog1;1e 
·course, December 27, 1930. 
Time, 7H. 34M. 

Distapce .(Closed Circuit) (France)-Regi­
nensi and de Viscaya, F.arm~t-n 230, Saltnson 
40 HP, at Ville s·auvage-La Marmogne 
course, December 2·7, 1930. ·· 
Distance, r,ooo Ki)o: (6_2LJ7 Miles). 

Distance· (Aitline) (France)-Reginensi and 
Lecointe, Parman 230, Salmson 40. HP, 
Toussus le-Noble'to M·a:rigriane ( Ma,i'seilles), 
February 18, 1931·· · 
Distance, 6a6 .. oso Kilo. (395·••2 Mites)., 

Altitude· (Fra'nce)- Reginensi e.nd de Viscaya, 
Ear man 2;30. Salmson 40 HP, at 'f.oussu~ le­
Noble, Anril u , 19JI. 

Height, 5,305 Meters (17,404.8.20 Feet}. 

AMERICAN RECORDS 

(No Recori:l . .) 

(No Record.) 

(No Recor8.) 

Altitude-Edna· Rudolph. pilot; Thornton 
Waggoner, passeng,,.; Curtiss Wright 

,Junior, Szekely 43 HP, at East St. Louis, 
1lt., May 31, 19.31. · 
Height, 4.244 Meters (1J,~Z4. Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Sp.,eed for 100 Kilometers (Poland) - lng. 
G,eorges Drzewieclci.'and G. We.dtY.c.howski. 
W. 'R. D. 7 monoplane, Genet 8o HP, 'at 
Varsovie-Skierriie.wice. August .q. 1931. 
Speed, 178.74'8 .KPH (n1.069 MP-H). 

(No Record.) 
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CLASS C- THIRD CATEGORY 

Single seaters weight empty 20G-JSO Kgs .. Inc. (44<>-771 Lbs.) 

WORLD RECORDS 

Duration (France)- Madame Maryse Bastie , 
Klemm, Salmson 40 HP. at Le Bourget, 
September 24, 1930. 
T ime. 37H. 

Distance (Closed Circuit) (France)-Laulhe, 
Albert, Salmson 40 HP, at Lc Bourget, 
Se,Ptember 4. s. 1930. 
D1stance, 2,714·400 Kilo. (1,686.646 Miles) . 

Distance (Airline) (France)- Madame Maryse 
Bastie, Klemm, Sa\mson 40 HP, !rom lAo 
Bourget to Uri no. Russia, June 28, 29, 193r. 
Distance. 2.976.910 Kilo. (1,849·763 Miles) . 

Altitude (Germany)-Woldemar Voiat, Aka­
demische FliegergruJ>.pe Darmstadt D-rS, 
Armstrong Siddeley Genet Major roo HP, 
at Darmstadt, May 23, t9JO, 
Height, 8,142 Meters (26 ,712 Feet). 

AMERICAN RECORDS 

(No R ecord.) 

(No Record.) 

Distance (Airline)-D. S. Zimmerly, Barling 
NB-3, IA>Biond 6o HP. Brownsville, Tex .. 
to Winnipeg City_, Canada, July 17, 1929. 
Distance. o,6ss Kilo. (r.6so Miles). 

Altitude-D. S. Zimmerly, Barling . NB-J 
monoplane, Lambert R266 po HP. at 
Forest Park .Flying Field , St. Loui~. Mo .. 
February r6, 1930. 
Height , 7,338 Meters (24,074 Feet) . 

SPEEDS FOR SPECIFIE D DISTANCES 

Speed for 10.0 Kilometers (Great Britain) ­
Capt. H. S. Brood, DH "Tiger Moth," 
DH 32 130 HP. at Stage Laoe, Augu•t 24, 
11)27. 
Speed, 3oo.r KPH (186.47 MPH). 

(No Record.) 

CLASS C- FOURTH CATEGORY 

Sinale seaters weight empty less than 200 Kgs . (440 Lbs.) 

WORLD RECORDS 

Durotion (Prance)- G. Fauvc), Peyret­
Mauboussin, A. B. C. Scorpion 34 HP, at 
L~ Bourget , Septembe.r 12, 1930. 
T1me, 12H . 3M. 

Distance (Closed Circuit) (France)-G. 
Pauvel, Peyret-Mauboussin, A. B. C. Seor· 
pion 34 HP, at Le Bourget, September 12, 
1930. 
Distance, 1,258.8oo Kilo. (782.180 Miles). 

Distance ·(Airline) (France)-G. Fauvel, 
Peyret-Mauboussin Type 10, A. B. C . 
Scorpion, at Le B ourget. September 6, 1929. 
Distance, 852.100 Kilo. (529.40 Miles). 

Altitude (France)-G. Pauvel, Peyret- Mau­
boussin Type 10. A. B. C. Scorpion, at 
Le Bourget, Septembers. 1929. 
Height, 5,193 Meters (17,037 Feet). 

Speed for 100 Kilometers (United States)­
Clarence 0. Prest, Prest Baby Pursuit, 
Szekely 40 HP. San Bernardino Co. , Cal., 
May 28, 1930. 
Speed, r62.21 KPH (1oo.79 MPH) . 

AMERICAN RECORDS 

(No Record .) 

(No Record.) 

(No Record.) 

Altitude-Kenneth W. Scholter, Aeronea. 
Aeronca 38 HP. at Detroit, Mich. , Apri.l12, 
193I. 
Height, 5,324 Meters (q,467 Feet). 

(Note: F. A. I. requirement that previous 
record be beaten by 200 meters in order to 
establish new international marie prevents 
international recognition of t his record.) 

World and American Record. 



AIRCRAFT YEAR BOOK 

SEAPLANES-CLASS C2 
RETURNING TO POINT OF DEPARTURE WITHOUT REFUELIN6 

WORLD RECORDS 
Duration ·(France)-Lt. de Vaisse:au Paris ana 

M. Gonord, Latecoere ·28-3, Hispano: 
Suiza 6o.o HP,_at Arcachon, June -4, s. 1931. 
Time, 36H, siM. 

Distance (Clqscd Circui~) . {France)-Lt. de 
Vaisseau Paris and· .M. Gonord, 'Latecoere 
28-3, Hispano-Suiza 6oo HP, at Arcachon, 
June 4. s. 1931. 
Distanc.e, 5,011.210 Kilo. (J,IIJ.8r6 Miles). 

Distance (Airline) (Franc.e)- Mermoz> D_arb}' 
a11d Gimie. J,atecoere 28, Hispano-Sui#a 
6ooHP •. St. Louis, Senegal to Natal Brazil, 
May 12, 13, 1930. 
Distance, .3.173-200 K.ilo. (I,97I.73IO 
Miles) . . 

Altitude (United.States).-Lt. Al??llo Soucek, 
U.S.N., Wnght· Apache, Pratt & 
Whitney 425 HP supercharged, at Wash­
ing.ton, D. C., Ju·ne 4. 1929 . 
Height, rr,is3. Meters (38.,560 Feet) . 

Maximum Speed (Great Britain)-Fiigh.t­
Lf. G. H. St'ainforth, Vickers Supermarine 
S6.B, Rolls. Royce R. at Lee-on-Solent, 
September 29, 193r. 
Speed, 6ss KPH (406.997 MPH). 

AMERICAN RECO~DS 
Duration-Lts. :Arthu.r Gavin and Zeus 

Soucek, Navy PN-x:> .• 2 Wright· R-1750; 
525 HP ea. .. at Philadelpliia, Pa., May J, 
4· s. I'928. 
Tiine, 36H, rM. 

Di.stance-Lts. B. J . Connell and H. C. Rodd, 
PN-ro, 2 Packard 6oo HP ea., at San Diego, 
Cal. , August rs. r6, 1927. 
Distance, 2,525 Kilo. ( r .s69 ll·liles). 

Distance (Airline)-Comdr. John Rodgers; 
U.S.N., and L,t. B. J . Connell, PN-9. 
2 Packard r-A-rsoo, soo HP.ea .. , San Pablo 
Bay, Cal., to near Hawaii, August Jr'­
September I, 192·5· 

. Distance, 2,963 :Kilo. (1,841 Miles). 
World and American Record. 

Maximum Speed-Lt. Jas. H. Doolittle, 
IJ. S. A. S .. Curtiss R3C-2, Curtiss V-1400, 
6oo HP, at Bay Shore, .Baltimore, Md., 
Oc.tober 27, 1925. 
Speed. 395.439 KPH (245.713 MPH). 

SPEEDS FOR SPECIFIED DISTANCES 
Speed for roo Kilometers (Great Brita.in)­

Fiight-Lt. J. N. Boothman, R . A. F'., 
Vicke_rs S)lpermarine S6B, Rolls Royce R. 
at Sp1thead, September 13, 1931. 
Speed, 5St.8oo KPH (34>?.871 MPH). 

Speed for sPo Kilometers (United States)­
Lt. R. A. Ofst-ie, Curtiss Navy C-3, ,Curtiss 
D-1.2 450 HP, at Bay Shore, Baltimore, 
Md., October zs, 1924. 
Spee_d, 25·9-328 KPH (r6r.t4 MPH). 

Speed for r ,ooo Kilorpeters (Germany)-Rolf 
Sta_rke, Heinkel HE9, BMW. Vl-6oo HP, 
at Warnemunde, June ro, 1.929. . 
Speed, 222.277 KPH (138.n6 MPH). 

Speed for 2,ooo Kilometers (Frauce)-Lt. 
de Vaisseau Paris and M. Hebert. Latecoere 
28, Hispano-Suiza ()oo· HP .• a t St. Laurent 
de Ia Sillanque, June 23, 1930. .. 
Speed, 185:931 KPH (it7·J96 MPH). 

Speed for s.ooo Kilometers (France)-Lt. 
de Vaisse;1u Paris and M. Gonord, Latecoere 
28-3, Hispano-Suiza 6oo HP, at Arcachon, 
J une 4. s·. 1931. 
Spe-ed, 139 .. 567 KPH (86.723 MPH). 

Speed for. roo .Kilon)eters-Lt. G. T. Cuddihy· 
U.S. N ., Curtiss RaC-2, Curtiss V-rsso• 
700 HP. at Norfolk, Va., Npvember IJ , 
1926. . 
Speed, 388.944 KPH (241.679 MPH). 

World and American Record. 

Speed for r,ooo Kilometers-Lt. R. Irvioe, 
Vought " .Corsair," Pratt {!I;_ Whitney 
"Wasp" 425 HP, ·at Hampton Roads, Va., 
May 21~ 1()'27. 
Speed, 2t0.7l6 KPH (130.932 MPH). 

Speed for 2,ooo Ki!ometers-Lts. B. J. 
Connell and H . C. Rodd, U.S.N., PN-ro, 
2 Paokard 6oo HP ea., at San Diego, Cal .. · 
August 15 , 1.6, 1927. 
Speed, tz6.S67 KPH (78.644 MPH). 

(No Record.) 

CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS (1,102.31 Ll~s.) 
RETURNING TO POINT OF DEPARTURE 

WoRLD REcoRDs 
Duration (Fran~e)-Lt. de Vaiss·~•u Paris aod 

M. Hebert-, Latecoere 28, Hispano-Suita 6oo 
HP. at St. Laurent de. Ia Salanque. June 23, 
l !IJO. 
Time, 31H, t M. 

Distance (France)-Lt. de. Vaisseau Paris. and 
M. Hebert, Latecoere 28, Hispano-Si,i?.a 
6oo. HP, at St. Laurent de hi Salanque, 
July 17, 1930.. · 
Dist.ance, 4.202.496 Kilo. (2,6r t.,l05 Miles) . 

Altitude' (United States)- Boris Se-rgievsky. 
Sikorsky S-38, 2 Pratt & Whit ney "Wasp" 
420 HP ea. super.charged, Bridgeport. 
Con.n., July 21, 1930. 
Height, 8,208 Meters (z6,Q2!).o8o Feet). 

AMERICAN RECORDS 
Duration- Lts. B.]. Connell and H. C. Rodd, 

PN.-ro. 2 Packard 6oo HP en:, at San bieg.o, 
Cal .. August rs, 16, 1027. 
Time, 2oH, 45M. 4os:· 

Distance-Lts. B. J. Connell aud H . C·. Rodd, 
PN.-ro, 2 Packard 6oo HP ea., at San Diego, 
Cal., August 15, 16, 1927. 
Distance, 2,525 Kilo. (1,569 Miles). 

World and American Record. 
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SPEEDS FOR SP E CIFIED DISTANCES 

Speed for 100 Kilometers (Germany)-Rolf 
Starke. Heinkel HD-38, BMW-6, 6oo HP. 
at Warnemunde, May 7, 1929. 
Speed, 259.9n K PH (t6I.S IO M PH) . 

Speed for soo Kilometers (Germany)-Rolf 
Starke, Heinkel, H E-9a. BMW-6 6oo HP, 
at Warnemunde, May 2 i, 1929. 
Speed, 235.941 K PH (r46.6o6 MPH) . 

Speed for 1,000 Kilometers (Germany)- Rol f 
Starke, Heinkel H E-9, BMW~6 6oo HP, a t 
Warnemunde, June 10. t9•9· 
Speed, .222.277 KPH (138.u6 MPH). 

Speed for 2,000 Kilometers (Ftance)-Lt. 
de Vaisseau Paris and M. Hebert, Latecocre 
28, Hispano-Sui~a 6oo HP, a t St . Laurent 
de Ia Salanque, June 23, 1930. 
Speed. 185.931 f<:PH ( II ?.J\)6 MPH). 

Speed for s,ooo Kilometer-No Record) . 

Speed for 100 Kilometers- Lt . S. W. Calla­
way , U. S. N., Vought " Corsair,'' Pratt & 
Whitney 425 H P "Wasp," a t Hampton 
Roads, Va .. April 23, 1927. 
Speed , 236.998 KPH (147.263 M PH). 

Speed for 500 Kilometers-Lt . J. D. Barner, 
U.S.N .. Vought "Corsair," P ratt & Whit ­
ney " Wasp " 425 H P, a t Hampton Roads, 
Va. , April 30, 1927. 
Speed, 218.90 KPH (136.023 MPH). 

Speed for 1,000 Kilometcr~;-Lt. B. J, Connell 
and S. R. Pope, PN-10, 2 Packard 6oo HP 
ea., at San Diego, Cat., July 8, 1927. 
Speed. 142.74 KPH ($8.69 MPH). 

Speed for 2.ooo Kilometers-Lts. B. J . 
Connell and H . C. Rodd, U. S.N .. P N-ro, 
2 Packard 6oo HP ea., at San Diego, Cal .. 
August 15. 16. 1927. 
Speed. u6.s67 KPH (78.664 MPH). 

(No Record.) 

CLASS C2- WITH PAY LOAD OF 1,000 KILOGRAMS (2,204.62 Lbs.) 

R ET URNING TO POINT OF DEPARTURE 

WORLD RECORDS 

Duration (France)-Lt. de VaisseauParisand 
M. Hebert, Lat~eoere 28, Hispano·Suiza 
6oo HP, a t St. Laurent de Ia Salanque 
J.une 22, 1930. 
Time, zoH, 2M. 

.Uistance (France}- Lt . de Vaisseau Paris and 
M. Hebert, Lat6coere 28, Hispano-Suiza 
6oo HP, at St. Laurent de Ia Satanque, 
June 22. 1930. 
Distance, a,854.244 Kilo. (t,77J .60J Miles) 

Altitude (United States)-1loris Sergievsky1 SikorskyS-38, a Pratt& Whitncy"Hornets ' 
515 HP ea., at Bridgeport, Conn., J uly 21, 
I9JO. 
Height, 8 ,208 Meters (26,929.080 Feet) . 

AMER ICAN R ECORDS 

Duration-Lts. Zeus Soucek and Lisle J . 
Maxson, Navy PN-u, 2 Wright R 1750 
~ 25 H P ea., a t Philadelphia, Pa., May 25, 
26, 19·28. 
Time, 11H, ssM. 13 .6S . 

Di• t .. uc~-LL. A . W. Gorton and Chief 
Boatswain E. E. Reber, U.S. N., PN-12, 
2 Pratt & Whitney 525 HP ea., at Phila­
delphia, Pa., July u, 12, 1928. 
Distance, 2,rso Kilo. (1,336 Mites), 

World and American R ecord. 

SPEEDS FOR SPECIFIE D DISTANCES 

Speed for roo Kilo metcts (Germany}- Rolf 
Starke, Heinkel, BMW VI 6oo HP, at 
Wamemunde, Ma1' 21. 1929. 
Speed, 235.294 KPH (146.205 MPH). 

Speed for soo Kilometers (Germany)-Rolf 
Starke, Heinkel H E-9a, BMW 6oo HP, a t 
Wa.memunde, May 7. 1929. 
Speed, 235.941 K P H (146.606 MPH). 

Speed for 1,000 Kilometers (Prance)-Lt. 
de Vaisseau Paris and M. Hebert, Lat~oere 
28, Hispano-Sui~a 6oo HP, at St. Laurent 
de Ia Salanque, June 23 , 1930. 
Speed, 190.004 K:PH (u8.o8s MPHJ, 

Speed for 2,ooo Kilometers (F;.mce)-Lt. 
de Vaisseau Paris a nd M. Hebert, Lat~coere 
28, Hispano-Suiza 6oo HP, at St. Laurent 
de Ia Salanque. June 23 , 1930. 
Speed, 185.931 K:PH (117.396 MPH). 

Speed for 5 ,000 Kilometers-(No Record) . 

(No Record.) 

Speed for soo Kilometers-Lt . B . J. CouneU 
and S. R. Pope, PN-10, 2 Packard 6oo H P. 
ea., a t San Diego, Cal ., J u ly 8. 1927 
Speed, 145.68 K PH (90.52 MPH). . . 

Speed for 1.000 Kilometera-Lt. B. J . Connell 
and S. R . Pope, P N-10, 2 Packard 6oo H P 
ea., at San Diego, Cal., July 8. 1927. 
Speed , 142.74 KP H (88.6p M PH ) . 

Speed for 2 ,ooo Kilometers-Lt. A. W. Gorton 
and Chief Boatswain E. E. Reber, U.S.N., 
PN-12, 2 Pratt & Whitney s•s HP ea. , at 
P hiladelphia, Pa .. J uly 11. u, 1928. 
Speed. 130.427 K PH (8r.043 MPH). 

(No Record.) 



AIRCRAFT YEAR BOOK 

CLASS C2-WITH PAY LOAD OF 2,000 K.ILOGRAMS (4,400.24 Lbs.) 
RETURNING TO POlNT OF DEPARTURE 

W ORLO RECORDS AMERICAN RECORDS 
Duration (United States)-Lt. A. W. GOt'ton ·w orld and American Record. 

and Chief Boatswain E. E. Reber. U.S. N .• 
PN-u, 2 Pratt & Whitney 525 HP, ea .. aL 
Philadelphia, ·p,b July II, 12, 1p28. 
Time, 16H, 39 M . 

Dista_nce (Closed Circuit) (France)-Lt. de 
Vaisseau Demougeot and M. Gonord, La­
~re 38, 2 Hispano-Sui2a 6so HP ea .. on 
the Cape Magnan-Cape Mart in Lion de 
Terre coutSe, September 2, 1931. 

Distance (cl~d eircuit)-Lt. A. W. Gort on 
and Chief Boatswain E. E. Reber, U. S. N ., 
P N-12, 2 Pratt & Whitney 525 HP ea .. at 
Philadelphia, Pa .. J uly n, u,1928. 
Distance. 2.150 Kilo. (1,336 Miles). 

Distance, 2,208.420 Kilo. (I, 372.246 Miles). 
Altitude (United States)-'Boris Sergievs lcy, World and American R ecord. 

Sikorsky S-38, 2 Type B Pratt & Whitney 
"Hornets" 515 H P ea., at North Beach, 
Queens, N. Y., August II, 1930. 
Height, 6,o74 Meters (1!>,927-78 Feet). 

SPEEDS FOR SPECIFIED DISTANCES 
Speed !or 100 Kilomet<!rs (Franoe)-Prevot, (No record.) 
La~re 28, Hispano-Suiza 6so H P, at 
St. Laurent de la Salanque, March_$. 1930. 
Speed, 220.0.26 K PH (136.718 MPH). 

Speed for soo Kilometers <France)-Prevot, 
Lat~o~re 28 monoplane, Hispano-Suiza 6s o 
HP, at St. Lauren t de 1a Salanque, March 
S, 1930. 
Speed, 202.092 KPH (125.573 MPH). 

Speed for 1,ooo Kilometers (Germany)-Rich· 
ard Wagner, Domier Superwal, DR-142, 
4 Gnorne-Rhone-Jupiter 480 HP ea .. at 
Fredericlcshaven-J:indau, February 2, 1928. 
Speed, 177.279 KPH ( rxo.tsS MPH). 

Speeq for 2,000 Kilometel'$ (Franee)-Lt. de 
Va1ssoau Oemouseot and M. Gonord, La­
t~coere 3_8, 2 H,spano-.Suiza 6so HP ca .. 
on the Cape Magnan-Cape Martin Lion 
de Terre course. &.~tember 2, 1931. 
Speed, 163.628 KPH (101.674- MPH). 

Speed for s,ooo Kilometert-(No Record). 

Speed !or soo Kilometcrs-Lt. B. J . Connell 
and S. R . Pope. PN-10, 2 Packard 6oe HP 
ea., at San Oocgo, Cal .. July 8. !?27. 
Speed, 145.68 KPH (90.52 MPH). 

Speed for 1.000 Kilometers-Lt. J . B. Con­
nell and S. R . Pope. P N-ro. 2 Paokar.• 6oo 
H P ea .. at San D1ego. Cal. July 8, 1927. 
Speed, 142.74 KPH (88.6!) MPH). 

Speed for 2,000 Kilometers-Lt. A. W. Gor­
ton and Chief Boatswain E. E. Reber. 
U. S.N .. P N-12, 2 Pratt & Whitney 525 HP 
ea., at P hilade.lphia. Pa .. July u. 12. r928. 
Speed. 130.427 KPH (81.043 MPH) . 

(No Re~:.ord.) 

CLASS C2-WITH PAY LOAD OF 5,000 K.ILOGRAMS (11,023 Lbs.) 
RETURNING TO POINT OF DEPARTURE 

WORLD RECORDS 
Duration- (No Record). 
Distance-(No Record). 
Altitude (Germa11y) -8teindorff. Rohrbach 

Romar, 2 BMW soo HP ea .. at T rave­
munde, April 17, 1929. 
Height, 2,ooo Meters (6,562 Feet), 

Speed for 100 Kilometers--(No Record). 
Speed for soo K ilorneters-(No Record). 
Speed for 1,ooo Kilometers-mo Record) . 
Speed (or 2,ooo Kilometers- No Record). 
Speed for s .ooo Kilometers-( o Record) . 

AMERICAN RECORDS 
(No Record.) 
( No Record. ) 
(No Record.) 

~(~~ fi~:~·!i No Record . 
No Record. 
No Record . 

CLASS C2- WITH PAY LOAD OF 10,000 K.ILOGRAMS (22,046 Lbs.) 
RETURNING TO POINT OF DEPARTURE WITHOUT REFUELING 

WoRLD RECORDS 
Durat ion- (No Record) . 
Distaoee-<No Record). 
Altitude-(No R ecord). 

AMERICAN RECORDS 

~
No Record.~ 
No Record. 
No Record. 

SPEEDS FOR SPECIFIED DISTANCES 
Speed for 1o·o Kilometers-(No R ecord). 
Speed for soo Kilometers-~No R ecord). 
Speed for t,ooo Kilometers- No Record). 
Speed for z,ooo Kilometers- No Record). 
Speed for s ,ooo Kilometers- No Record) . 

(No Record.) 
(No Record.) 
(No Record .) 
(No Record.) 
(No Record .) 
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CLASS C2-LIGHT SEAPLANES-THIRD CATEGORY 

Single seater weight empty betw~en 25<>--487.5 Kgs. (S5I-965 Lbs.) 

WORLD RECORDS 

Duration (France)- .Tean de Viscayn, Farman 
230, Salmson 40 liP, on t he Bonnlcrcs­
Le Rhoule and Pont de St. Germain- Pont 
de Sartrouville courses, September 28. 1!)31. 
Time, ISH, 39M: 

Distance (Closed Circuit) (France}-Jean de 
Viscaya, Farman 230,:Salmson 40 H:P, on the 
Bonnieres-Le Rhoule and Pont de St. 
Germain-Pont de Sartrouville courses. 
September 28, I93 I. 
D1stance. 2,210.740 Kilo ( I.37J.687 Miles). 

Distance (A.irline)- No Reeonl). 
Altitude (Germany)- Wilhelm Zimmerman, 

Junkers J so-W, Ann strong Siddelcy Genet 
Ss HP. at Dessau, June 4. 1930. 
Height, 5,652 Meters (t8,54J .270 F ed). 

Speed for IOO Kilometers (Germany) - Pilot 
Alfred Grundke •. Junkers J 50· W, Armstrong 
Siddeley Genet 8s HP, at Dessau, June IJ, 
I!)JO. 
Speed, 165,44 Kilo (Io2 .8o Miles), 

AMERICAN RECORDS 

(No Record.) 

(No Record.) 

(No Recore.) 
(No Record.) 

(No Record.) 

CLASS C2-LIGHT SEAPLANES-FOURTH CATEGORY 

Single seater weiaht empty less than 250 Kgs. (55 I Lbs.} 

WORLD RECORDS 

Duration-(No Reconl). 
Distance (Closed Circuit) (France)-Ver­

eruyoae, Perret Mnubouccin, A . D . C. 
Scorpion 34 H P on the Chatou-Epinay 
course, December 22, 1930. 
Distance, 550 Kilo . (J4f.753 Miles). 

Distance (Airline)-(No Record). 
Speed for roo Kilometers (Frnnce)- Vcr­

cruy,o;se, Peyret ·Mauboussin, A. B. C. 
Scorpion 34 HP, at Cbatou-Epinay course, 
December 24. IQJO . 
Speed, 122.783 KPH (76.293 MPH). 

Altotude (France)- Vercruysse, Peyret-Mau­
boussin, A. B. C. Scorpion 34 HP, at 
Argcnteuil, December 10, I9JO. 
H~oght, 3,461 Meters (rr,354.964 Feet). 

AMERICAN RECORDS 

(No Record.) 
(No Reeoro.) 

(No Record.) 
(N.o Record.) 

(No Record.) 

CLASS A- BALLOONS 

F IRST C ATEGORY (000 CUBIC METERS) 

WORLD RECORDS 

Duration (Prance)- G. Cormier , Auaust 10, 
II, 11>24. 
'l'ime, 22H, 34M. 

Distance (France)- Ceorges Cormier. July 1, 
I922. 
Distance. 804.I73 Kilo . (499.69 Miles). 

Altit!tde-(No Record). 

AMERICAN R ECORDS 

(No Record.) 

(No Record.) 

(No Record.). 

SECONP CATIICORV (601-900 CUDIC ~H<l'IIRS) 
Duration (France)- Jules Duboi~. 1\·ln y 14, Duration-W. C. Naylor and K . W . Warren, 

15, 1922 . "Skylark," T,ittle Rock, Ark., to Crawford, 
Timu, 23H, z8M. Tenn., April 29, JO , 1926 

Time, J !)H. 
Dista.nce (France)- Georgcs ~rmier. July I, 

1922. 
Distance, 8o4.173 Kilo. (499.69 Miles) . 

Altitude-(No Record) . 

Distance-W. C. Naylor and K. W. Warren. 
''Skylark," Little Rock, Ark. , to Crawford, 
Tenn., April 29, 30, 1!)26 
Distance. 66o Kilo (410 Miles). 

(No Recoro.) 
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Trl!lll) CATEGORY (901-1 ,200 CUBIC METERS) 
!Juration (United States)-E. J, Hill and World and American Record. 

A. G. Schlosser, Ford Airport to Montvale. 
Va. , July 4, s. 19>7-
Time, 26H, 46M. 

Distance (United States)-S. A. U. Rasmus- World and American Record. 
sen, Ford Airport to Hookerton, N. C., 
July 4, s. 1927 . 
bistanee , 920.348 Kilo (571 Miles). 

Altitude-(No Record) . (No Record.) 

FOURTH CATEGORY (I,20t-t,600 CUBIC METfiRS) 
Duration (United States)-E . ] . H ill and World and American R ecord. 

A. G. Sch losser, Ford Airport to Montlo'ale, 
Va ., J uly 4 , 5, 1927. 
Time, 26H 46M. 

Distance (United States)-5. A . U. Rasmus- World und American Record. 
sen, Ford Airport to Hookerton, N . C., 
July 4. s. 1927. 
Distance, 920.348 Kilo. (571 Miles) . 

Altitude-(No Rceord). (No Record.) 

PlFnr CATEGORY ( 1,601-2,200 CUBIC METERS) 

SOJ 

Duration (France)-Georges Blan chet and Duration-E. ]. Hill and A. G. Schlosser, 
Dr. Geo. LeGallee, Gordon Bennett, Gordon Bennett, Detroit to Baxley, Ga. , 
Detroit to Waverly Hall, Ga., September September· 10, II , u, 1927. 
10, I T, U, 1927. 1'ime, 47H, SSM. 
Time, 49.H. . · 

Distance (United States)-Lt. T. G. W. Settle World and American Record . 
and Ensign W. Bushnell, Pitt Stadium, 
Pittsburgh, Pa .. to Savage Harbor, Prince 
Edward Island,, Canada. May 4. s. 6 , 1929. 
Distance. t ,$31.768 Kilo. (952 Miles). 

Altit ude-(No Record}. (No Record.} 

SrxTH CATllCO RY (2,zor-3 ,0oo cuJlTc METERS) 
Duration (France)-Georges Blanchet a nd D uration-E. ]. Hill and A. G. Schlosser , 

Or. Geo. LeGallee, Detroit to W~verly Cordon Bennett, Detroit to Baxley, Ga . , 
Hall, Ga. , September 10, II , u, 1927. September 10. II, !2, 1927. 
Time, 49li. Time, 47H, ssM. 

Distance (United States)-Lt. 'r. 0. W. Settle World and Anierican Record. 
and Ensign W. Bushnell, Pitt Stadium, 
Pittsburgh. Pa .. to Savage Harbor, Prince 
Edward Island. Canada, May 4. ~· 6. 1929. 
Distance. 1,531.768 Kllo. (952 Moles). 

Altitude (United States)-Ca12t. Hawthorne 
C. Gray, at S.c.ott Field Belle ville, Ill ., 
March 9. 1927. 
Height, 8,690 Meters (28,510 Feet). 

Wo rld and American Record. 

S BVl!NTH CATEGORY (J,OOI- 4.000 CUBIC METIIRS) 

Duration (France)-Georges Blanchet and Duration- E. ]. Hill and A. G. Schlosser, 
Dr, Geo. LcGallee, Gordon Bennett, De- Gordon Bennett, Detroit to Baxley, Ga .. 
tr oot to Waverly Hall, Ga .. September 10, September 10. II, 12, 1927. 
Jt, 12, 1!)27. Time, 47H, s sM. 
Time, 4\IH. 

Distance (United States)-J,t. T. C . W. Settle World and Americnn Record . 
and Ensign W. Bushnell, Pitt Stad ium, 
Pittsburgh, Pa .. to .savage Harbor. Prince 
Edwa.rd I sland . Canada, May 4. 5, 6, 1929 . 
Distance, 1,53t.768 Kilo. (952 Miles). 

Altitude (Uni ted Statcs)-Capt. Hawthorne World and American Record. 
C. Gray,at Scott Field, Belleville, Ill., March 
9. 1927. 
Height, 8.690 Meters (28,510 Feet). 

EtGH1'11 CAT>:GORY (4.001- 5,()()0 CUBIC ME'TIIRS) 

Duration (Oennany)-H. Kaul<m, December D urntion-C. B . Harmon, St . Louis to Edina , 
13-17, 1913. }l;~o ., October 4. 1909. 
Time, 871i. l ome. 48H, 26M . 

Distance (Germany)- Berliner, February Dis tance- A . R . Hawley, St. Louis to Lake 
8- 10. 1914. Tschot.ogama. October 17-19, 191o. 
Distance, 3,052.7 Kilo. (1.896.9 Miles). Distance, 1,887.6 Kilo. (1,172.9 Miles). 

Altitude (Swiuerland)- World Altitud~ Rec· 
ord, Professor Piccard and Paul Kipfer. at 
Augsburg-Ciacier d'Obergurgl, May 27, 
193 1. 
Heigh t , IS,78I Meters (st .775 Feet) . 

Altitude-Capt. Hawthorne C. Gray , a t Scott 
Field, Bellev ille, Ill., March. 9, 19•1 . 

Height, 8,690 Mete rs (28,510 Feet). 



AIRCRAFT YEAR BOOK 

CLASS B- AIRSHIPS 

RETURNING TO POINT OF DEPARTURE 

WORLD RECORDS 

Duration (Germany)-Pr. Hug<> Ecken·er, 
" Graf Z()J>pelin," s Maybach, Lakehurst, 
N.J., to Fredricksh.ave,n, Gcrmli:ny, Novem­
ber 29, JO, 31, 1928. 
Time, 71H, ·,rvr. 

Distance (G.errnany}-Dr. H ugo Eckener, 
"Graf Z"J)pelili," s Maybach, Lakehurst, 
N. ] ., to Fredrickshaven, G¢rfr\any, Nov~m-
ber 29, 30, 31, 1928. . 
Distance, 6,.384.5 Kilo. (3,967 Miles). 

Altitude (France)-Cohen, at Conte, june x8, 
I9.I2,. ' .· 
Height, 3,o8o Meters ( 10',1o2 Feet). 

AMERICAN REC9RDS 

Dura.titin- Erisign Maytham, Navy A-zj(), 
at Miami. Fla., December 24, 25, 1918. · 
Time, 40H, 26M. 

(No Rec.ord .) 

(No Record .) 

SPEEDS FOR .SPECIFIED DISTANCES 

Speed fO'r JOO ~ilomet¢rs-(N6 Record.) 
Speed for ;oo Kilometers-(No Record.) 
Spe·.ed for 1,ooo Kilometers-( No Record.) 
Speed for ::r,ooo Kilometers-( No Record.) 
Speed for s.ooo :l(ilometer>- (Nr.> Record .) 

(No Re.cord.} 
(No Record.) 

.(No Record.) 
(No Record.) 
(No Re.cord :) 

CLASS D-GLIDERS 

WORLD R ECORDS 

Duration (Germany)- Ferdinan,d Schulz. 
glider "WestprcussenY at Rossitten Field. 
May 3, 1927. · 
Time, r¢H'. 7M. 

AMEIUCAN RECORDS 

GREATEST I;liSTANCE OVER CLOSED COURSE 
Distance (Uerman:y)-F'erdina.nd Schulz, 

glider "WestpTeussen." at Rossitten Ficl<;l, 
May j, 1927. . 
Distance,. 455.8 Kilo. (28.1 .-2~ Miles). 

GREATEST DISTANC~ IN A STlULGHT LINE 

Distance (Austria.)-Robcrt Kronfelc.l. Wien 
g_Jlider, Was~erkuppe to Ia \Volzauerhammer. 
A}l_gust 24, ~930 . . . . 
Distance, 104.51 K1lo. (ro:M21 Mdes). 

SPE~D OVER A CLO$ED' COURSE 
Speed (Germany)- Ferdinand Schulz, glider 

"Westpreusse.t)," at Rossi~t.en Fiel(j, May 

§P!~J:S4545 KPH (33.89z MPH). 

ALTITUDE ABOVE STARTING POINT 

Altitude (Aust-ria)-Robe.rt Kronfe\d. "Wien" 
Rhon-Rossiter, at Licnlas . . JillY 30, 1929. 
Height, 2,5_89 Meters (S,494 Peet) . 

CLASS G-HELICOPTERS 

Duration, with retu.rn to s'ta~~ing point (Italy) 
-Mai'l.nello Ne.lh. Aseamo, F1at A so. ·at 
Ro.me. Oct9ber 8. 1930 . 

. Time, SM. 45S. 
,Distance 1n straight line non-st op (Italy)­

.MarirteHo Nelli, Ascanio, Fiat A so. ·at 
Rome, Octol:?er ro, 1930. 
Distance. x,o.78:6.o Mete!'$ (3 .. 538. 706 Feet) . 

.Altitude above point of. take;olf (ltaly)­
Ma~mello Nelti. A.scan10, Ftat A so: at 
}l:om'e, Qctober r 3. t 930 . 
. Height. 18·Meters (59.055 Feet) . 

• 



AVIATION CHRONOLOGY AND RECORDS 

rtau Entrant 
1. U.S. Navy 

~- Goodyear-
Zeppelin Corp. 

3· Detroit 
Balloon Club 

4 · U. S. Army 

S· Goodyear-
Zeppelin Corp. 

6. U. S. Army 

NATIONAL BALLOON RACE 

Aleron, Ohio, J uly 19, t 93I 

Official Stantling of Contestants 

Pilot and A ide Piau of Landing 
T. G. W. Settle t8 mi. ESE of Buffalo, N. Y. 
Wilfred Bushnell 6 mi. NNE of E . Aurora, N. Y. 

mi. SW of Alden, N. Y. 

F. A. Trotter 9 ~ mi. NW of Buffalo. N.Y. 
R. ]. Blair 1 1 >S mi. E of Weiland, Ohio 

3~ mi. NE of Stevensville, Ont. 

E. J. Rill 8 mi. E of Erie, Pn. 
A. G. Schlosser 3 nli. E of Westleyville, Pa 

K. S. Axtater I mi. E of Custards. Pa. 
H. H. Couch IO nli. S of Meadville. Pa. 

s mi. W of Ca<:hranton. Pa. 

J,. P. Furcolow 4 mi. N of Ravennn, Ohio 
J. B. Ricker s mi. S of Mantua. Ohio 

IO mi . NE of Kent, Ohio 

~;. M. Fogelsonger 
J ohn A. Tarre 

2,11 mi. NE of Brimtlelrl, Ohio 

DiJtance 
•95 mi. 

185 mi. 

110 mi. 

8o mi. 

t8 mi. 

t t mi. 



] 

NATIONAL AIR TOUR, 1931 
~ 

Plac~ at Rol~d Gross Empe:~ Useful Unslick Sti~k AveraRe Total () 
Pin ish Plane Motor Used H.P. Weight Wei~hl l.oad l'i.me Time Sp~ed* Pl1ot Points 

~ ---- -------- ---
rst Ford Tri-Motor .•. { 2 Wrigbt J6 .... . . } .... 1.175 IJ,OOO 7.844 5,156 12.2 II . 5 143-20 Harry Russell. . •.. . . 63.764.3 "r1 

I Wright Cyclone .. . . ~ 
znd Ford Tri-Motor ... 3 Pratt&: Whitney W MPS 1.260 IJ,SOO 1.o6o 5,540 IO.J 9 . 7 l4J .20 J. H. Smart ......... 53,813.0 
.lr<l r...,...., ...... ..... .. t Warner ..... ......... 110 2.26o 1,267 993 15.3 10.3 :!~:~ Eddie S<:hneider . . .. . 44-J4J . 7 

~ 4th G. B. Speedster .. . t Warner .. .... . .. ..... 110 1.400 912 488 10.7 8 . I L. R. Bayles ...... . . 44.100.3 
St h B uhl Air Sedan .. .. I Wright J6 .. . .. ...... 300 4.200 2,478 [,722 14 .6 II.$ 126. 06 J. B. Story . . . ...... 42.910.6 
6th Bird • •....... . . .. I Kinner . .. . . .... ..... I2S 2,J03 t,3t8 985 14. I 9.2 91.35 Capt. Wm. Lancaster 40,488.4 ::0 7th Bird . .. . ..... ... . I Kinner ..... _ ....... . 12$ 2,303 1,318 985 I$.7 13. 8 102. 75 J.,ee Gehlbach .. . .... 40,147.9 
8th Stinson Junior . ... t Lycoming . . .. • .. . , . , . zt5 3,265 2,222 1.043 13.9 7 .2 119- 48 Eddie Stinson ...... . J8,2J7.0 Oj 
9th Great Lakes .. . . . . 1 Crrrus .. ......... .... 90 1.580 1,016 564 13 .0 8 .9 I00.34 Joe Meehan ........ J6.t.67. 2 0 roth Aeronca. , ... . . .. . 1 Aeronca ... . . ....... . 36 875 461 414 12 .3 I6.s 64. IO G. E. Dickson . .. . . . 32.5I4.0 0 

*The average speeds shown are computed on the laps scored in e .. ch case- that is. they show actual average flying speed. P'1 



LIST OF TROPHIES AWARDED-1931 NATIONAL AIR RACES 

Dcmor Trophy Awardod to Event 
The Cord Corporation ... . . ....... . . ......•. . Special Cord Front Wheel Drive Cabriolet .. Phoebe F. Om lie ... Sweepstakes Prize--Transcontinental 

Handicap Air Derby 
Bendix Corporation ......... .. ........ ....... Vincent Bendix Trophy . . .....•. ..... .... J. H. Doolittle ..... Transcontinental Free-for-AU Speed ....._ 

Dash to Cleveland ...-
Ohio Seamless T ube Co .. .... . . ... . ...... ... . . Ohio Seamless Tube Trophy .......... . ... Harold J ohnson .... Transcontinental Free-for-All Speed <! 

Dash to Cleveland-non-stop > 
Shell Eastern Petroleum Products, Inc ..... , ••.. Shell Trophy ..... .... ... ... . ............ M. Lambert .•...•. Event No. 101 ,_. 
Shell Eastern Petroleum Pro<t~Jcts, Inc .......... Sbell Trophy .. .... . . . .. ................. Ray Moore ........ Event No. 102 .... 
Shell Eastern Petroleum Prodllcts, Inc .......... Shell Trophy . ... .. ............ . .. . . . . . .. J ohn Livingston .... Event No. 103 0 
Shell Eastern Petroleum Prodllcts, Inc .. ... ..... Shell ·rrophy ... ......... . ... ... . . .. • .. .. John Livingston .... Event No. 104 Z 
Shell Eastern Petroleum Products. Inc .. . .. ..... Shell Trophy .. .. .. . . . .. . . ..... • ..... . . .. Ray Moore Event No. tos 
Shell Eastern Petroleum Products, Inc .. ........ Shell Trophy . .... • ... • .... • ... ..... . ... . R. H. Hall. ........ Event No. to6 () 
Shell Eastern Petroleum Products, Inc .......... Shell Trophy .. .. .. .... .. , ... ... ....... .. Lowell Bayles .. .... Event No. 107 
Shell Eastern Petroleum Products, Inc .. .. ...... Shell Trophy . .. .. . . . . . . ... . .. .• , . .. .. . .. Pho.ebe Om lie . . . ... Event No. to!) :I: 
Shell Eastern Petroleum Prodttcts, Inc .......... Shell Trophy . ... . . . . . . .. . ....... ... .. ... Gladys O'Donnell .. Event No. tro :::0 
Shell Petroleum Corporation, St. Louis .. .. .... . Shell Trophy . ... .... .... ........ . ..... . . r.owell Bayles . ..... Event No. ro8 0 
Shell Petroleum Corporation, S.t. Louis . . .. ..... Shell Troph¥· ·· · .. ..... ............. .... Maude Tait. ...... Event No. t il z 
B. P. Goodnch Co., Akron. Ohto . ............. B. F. Goodnch Trop!Ly ........... . . . .. . .. Duke Muller ....... Event No. A 1 O 
Goodyear Tire & ~Rubber Co., Aleron, Ohio ..... Goodyear Tire & Rubber Co. Trophy ..... . M. Lambert . . . .... Event No. t 
Universal Valve & Pitting Co . ........ . ....... Universal Va.lve & Pitting Trophy .. . . . .... Vernon Roberts Event No. 2 I"" 
I.Tenaral 'l'tre & Rubber Co., Akron, Ohio . . . .... General Tire & Rubber Co. Trophy . ....... Ray Moore ........ Eveut No . .3 0 
J. H. Williams Co ........... ......... . ....... J. H. Williams Trophy ........... ..... ... R. L. Hall . . . ...... Event No.4 (') 
Clifford W. !lenderson ..... . . ; ..... . . . . . ..... Clifford W. !lenderson Trophy ...... . . . . . . John L!v!ngston .... Event No. s >-<: 
B. F. Goodnch Co., Akron, Ohio .... . . . ..... . . B. P . Goodnch Trophy .............. ..... John Ltvmgston . ... Event No.6 
General Tire & Rubber Co .. Aleron. Ohio .. ..... General Tire & Rubber Trophy .. ........ . John Livingston .... Event No. 7 ~ 
Goodyear Tire & Rubber Co ...... .... . . . . . ... Goodyear Tire & Rubber Trophy ......... . John Livingston .... Event No.3 Z 
Carey Machine Company . .. .... . .... . . ...... Carey Machine Trophy ........... .... ... Ray Moore ........ Event No. 9 ,_, 
Goodyear Tire & Rubber Co.1 Akron, Ohio ...... Goodyear Tire & Rubber Trophy .... ... .. ,John Civingston .... Event No. ro u 
General Tire & Rubber Co., J\kron, Ohio ....... General Tire & Rubber Trophy ..... . ..... R. L. Hall ......... Event No. 11 
The Webb C. Ball Co., Cleveland, Ohio ........ Webb C. Ball Trophy ..... .. ....... . . . ... Tim Haizlip .... . . .. Event No. r2 :::0 
Goodyear Tire & Rubber Co .. Akron, Ohio ..... Goodyear Tire & Rubber Trophy ... , ... . . . Lowell Bayles .... .. Event No. 13 t:r:1 
B. F. Goodrich Co .• Akron, Ohio ... .. . . . . ..... B. F. Goodrich Trophy ............. . .... ,John Living-ston .. .. Event No. 14 (') 
Goodyear Tire & Rubber Co., Akron. Ohio .. ... Goodyear Tire & Rubber Trophy, .. . ... . . . Phoebe Omlie .. .... Event No. 25 0 
Carey Machine Company ...... ... .... .. . . .... Carey Machine Trophy ............ .... .. Phoebe Omlie ...... E.vent No. 26 ~ 
Clifford W. Henderson ............ .. .. •.. .•.• Clifford W. Henderson Trophy ...•. ....... Gladys O'Donnell ... Bvent No. 27 
B. F. Goodrich Co .. Akron, Ohio . .... . ... . .. .. B. F. Goodrich Trophy .. .. ..•............ Gladys O'Donnell . . Event No. 28 
Charle$ E. Thompson, Cleveland, Ohio . . . . .... Charles E. Thompson Trophy ..... . ....... Lowell Bayles ..... . Event No. 32 <n 
Cleveland Pneumatic Tool Co .. Cleveland, Ohio.Cieveland Pneumatic Aero! Trophy ... . ... . Maude Tait ........ Event No. 33 
The Higbee Company, Cleveland, Ohio ..... ... The Higbee Trophy .. ........ ..... .. . ... . Eldon Cessna ...... Event No. 36A 
Senator Hiram Bingham. Washington. D. C ..... Senator Hiram Bingham Trophy ........ .. I.loyd Lane .•...... Special Sportsman Pilot Race--Free-

. for· AII 
Douglas Aircraft Company ... ..... . . . ........ Douglas Trophy .. .. .... ..............• .• Capt.]. K.Gill. Ohio Event No. 38 

National Guard 0 
""' 



1931 NATIONAL AIR RACES 
August 29th-September if;b 

Cleveland Municipal Airport, Cleveland, 0 . 

TRANSCONTINENTAL HANDICAP AIR DERBY- SANTA MONICA, CALIFORNIA TO CLEVELAND, OHIO 
WOMEN'S DIVISION 

Place Pilot Plane Engine Percentage Cash Prite 
rst . . .... . . . . . Phoebe Omlic ..... .. ....... . . . . Monocoupe . ... ...... . ..... Warner . . . .. . . ... . . . . .... ... 109.19 . . . .... ...... ........ . $J ,OOO.OO 
2nd .. . . . . . . .. Mae Haizlip .......... , ..... . .. Monocoupe . ........ , ... .. . Lambert .. . . .... . . . . . .... ... !)!) . 42 ....... ..... . . . . . . . . . . r ,8oo. oo 
3rd ... . . , .... Martie Bowman .... . ........... Inland Sport .. . . . , ... , ..... Warner ... .... .... '" . . ... . .. 08 .!)8 ..... . ... . . ..... . . . ... 1,~00 . oo 

1i~: : : : : : : : : : fg:.I~e FT~~ci~~ : : : :: :: :: :: :: : :: : ~~~d~i-·R:4.·. ·.:: : : : :: :: ::: : w::~~~T6.'. ·. : : : :: : : : : : : : :: : ~~ : ~t: : : : :: : : :: :: ::::::: :: :: : : :: : : : 
TRANSCONTINENTAL HANDICAP AIR DERBY-5ANTA MONICA, CALIFORNIA TO CLEVELAND, OWO 

MEN'S DMSION 
Pla'e Pilot Plo,.e Engine Percentage Cosh Priu 

!~:: ::::: :: : ~cs~~~~:::: :::::::::::::: ~a! r~.t~ -.'.:: :::::::::: :~~.;:~::: :: ::~:::: :::: :::: :! ~~ :~:::::::: ::::::: :: :: ::: s~:~: ~~ 
Jrd . .. ... . . . . Eldon Cessna ... ..... , ... , ..... Ces~na . . . . . . . ... .......... Warner . ... .. . . .. . . .. ... ... . 101 . 37.... ... ... . . . . .. .. ... . 1,200. oo 

~~~:::: : :::: :~h;~e~':,jd~"L:::::::::::::: : tf~~~:~: :: :::·: :::: : ::: :E.~b~~t:::::::::: ::::::::: : ;::l~::::: : : :::::: ::: ::::::::::::::: 
TRANSCONTIENTAL FREE-FOR-ALL SPEED DASH-BENDIX TROPHY RACE 

LOS ANGELES, CALIFORNIA TO CLEVELAND, OHIO 
Ploct Pi.lot Plane l!.ngint Tif!le Speed Cosh Pri•e 
rst ........... J . H . Dool!ttl0 . .. .............. l;..aird . . .. . .. .... . . . ....... Wasp . ....... . ........ .. . . . !):10:21 ....... 22J.OJ8 . . . .... $7,soo .oo 
2nd .. ....... . H. S. Johnson ........ . ... . .... . Lockheed .. .. .. .. .. ........ Wasp . ..... .... .. ...... .. .. 10:14:22 ..... .. 199. 8.16 .... ... 4,soo .oo 
3rd ....... . .. Beeler Blevins ..... . .. ... ....... Lockheed .. ..... ...... ..... Wasp ... . ....... ........... t0:49:33 .... . .. 188.992...... . J,ooo . oo 
4th . . .. ...... Ira C. Eaker ... .............. .. Lockheed ....... ........... Wasp ....... .. ..... . ....... 10:s9:4s . ...... r 86.070 .. .. .......... .. 

EVENT "A"- MEN'S U5 CU. IN. FREE-FOR-ALL--6 LAPS 5 MILE COURSE 
Plate Pilot Plane li:"gine Timt S pud Cash Pri•e 
ut ........... Duke Muller ................... Heatb ... .................. Continental. .. . ....... ...... t\):45·21 ....... 9LI2J ....... $400.00 
2nd ....... ... W. Franklin ..... ............ .. Church ... ........ . ........ Chu~ch J -3 .. . ......... .... 20:11.60 ...... 89. 133.. .... . 240.00 
3rd ...... .... M. Lambert ............... . . .. Heath ...... . . ............ . Continental. .......... . ..... 21:ss.42 ...... 8~ . tOJ..... . . 160 .00 

EVENT " B"- MEN'S 115 CU. IN. A.T.C. RACE- 6 LAPS 5 MILE COURSE 
PlaH Pilot Plant Engitfe Time 

!~L: : : : : :: :¥i.e!: ~~~;,;;~~ .. : : : : : : : :: : : : : : : ~=~~~~: :: :: : : : : : :: : : : :: : : ~~~~~~:: : : : : :: : :: :: :: : : : : :: ~nt~~::: : : :: 
3rd . . ... ..... H . E ichhammer ....... .. .. ..... Aeronca .... . . .• , . . . . ....... Aeronca .... .. . .. • .. . •. ..... 24:30.28 ...... . 
4th ..... .... . Freddie Lund . . .. .............. Aeroilca . ... .. .. . . ... . ..... Aeronca ... . ........ . .. ...... 24:25.56 .. . ... . 

S tJetd Cash Prise 
15.511 ...... . $Joo.oo 
74.944.. ..... 180. 00 
73 . 45$ .. .. . .. 120, 00 
73 •. 6()1 ... .. ..... .. •... 

& 

~ 
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~ 
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~ 
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~ 

0 
0 
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EVENT NO. 1- MEN'S 275 CU. IN. FREE~FOR~ALlr--5 LAPS 6 MU.E COURSE 
Place Pilot Plane Engine Time S peed Cash Prize 
•st .. . ... . .... M. Lambert .... . ..... ......... Heath . ... .... ... , . ........ Heath 4-in-L .. .. , ... .... . . .. r2:JO. I6 .. ..... 119.974· . ... . . $soo. oo 
2nd .. . . . ..... B. Stevenson . .. ... ... .. . .. . , . .. Monocoupe ..... .... ..... . . Lambert , ................ . . . r 2 :sJ.OO . .. .... 1t6. 429 ... . .. . 300. oo 
3rd .. .. ...... Art C. Chester. ... .... .......•. Da,·is ..... . .... ..... ...... LeBlond .... . .. . ....... . . ... 12:05.22 ... .... 114.617 ...... . 200. 00 

EVENT NO. 2- MEN'S 27o CU. IN. A.T.C.-6 LAPS 6 MU.E COURSE 
Place Pilot Plane E-ngine Time Speed Ca.•lt Pritt 
rst ..... .... .. Vernon Roberts . ..... ... ... ... . Monocoupe . . ... . . . . .. . ... . Lambert ................ . . . . u:sJ.06 .. .. ... Jt6.420 ..... . . .. S300. oo 
2nd ... . ...... B. Stevenson .................. . Monocoupe . . . ... .. ..... . . . Lambert ...... .. ...... ..... . r2:54·08 .... ... ll6. 267 ......... r8o .oo 
Jrd ... ... . , .. Art C. Chester. , .... ~ ..... .... . Davis ...... ... ............ LeBlond ......... . ....... . .. 13:03.82 .. ..... 114.828 .. . ..... u o . oo 
... . . . . .. , ... H . Christensen ...... ... ...... . . .Monocoupe . . ...... . .. . ... . L3mbert ..... .... . .... ... . .. out lap 4 

EVENT NO. 3--MEN'S 400 CU. IN. FREE-FOR-ALlr--6 LAPS 6 MILE COURSE 
Place Pilot · Plane Engine Time Spud Ctuh Prize 
1St ....... " .. Ray Moore ...... .. ............ Keith Rider .. " ... . . .... ... Menasco ... .. . .. . , .... ..... 9!34-9~ ....... I$6 . s .t6 ..• " ...• S6oo . 00 
2nd .......... Ben 0. Howard . .. .. . ..... .. , . . I,iow:1rd ..... . .. , ..... .... . Gipsy .. . ... ....... ... ...... 9:;8.07 .. ... .. 150 .484 ... . .... , 360. 00 
Jtd . ... ... , .. S. ]. Wittman .. . .... ...... ... .. WittmanR ... .. . .. ..... . ... Ci rrus . .. . .... .. .... . , . . . ... 9:58.9r. .. , ... <so.nz .. . .. . ... 240 . 00 

EVENT NO. 4-MEN'S 400 CU. IN. A.T.C. RACE-6 LAPS 6 Mn.E COURSE 
Place Pilot Pla11e Engine Time SPud Cash Pri~e 
rst ... ...... . R. L. Hall ....... ... .. .. ....... Gee Bee D ..... ............ Menasco C4 .. .... ......... . 13:59.89 ... ... , 128 .538 .... ..... $4oo. oo 
2nd ... . ...... B.St~venson . ... .... .. . , . . ... , . Mon.ocoupc .. ..... .. ... . , .. Lambert ..... ... .. ... . . . .. . . 1$!27-12 . . . . .. . tr6 . 4~9 .... ... ,. 2~o . oo 

!~t ::: ::::: : ~~b~~·{~~ii .· :: :: :::: : :: :: :::: : ~~-::~e:o~ve:::: ::::: ::: ::: :t;~.~b~~ .:::: : :.:::: ::::: :: :: :r1~-~g :. :::: :: ug::: ::: ::: ~ . ~ : 0 " 

EVENT NO. 6-MEN'S 610 CU. IN. FREE-FOR~ALL-6 LAPS 6 MILE COURSE 
Place Pilot Plane Engine Time Speed Cash Prize 
rst .. ... ..... John Livingston ..... .. ....... . . Monoeoupe .......... .... , Warner ........ .. ..... .. . , .u:s J.oo .. ..... 140.77 ..... . . . . $6oo. oo 
2nd .. . . ...... Ben 0. Howard .... ... ....... .. Howard . ... .. . . ......... Grpsy .. .. . .......... . .. . . .. rJ:09.20 ....... 136.847 ... . ... .. 360. 00 
3rd . .. . ...... Vernon Roberts ... ... . ... ...... Monocoupe .. . ..... . . . ..... Warner ....... . ......... ... . IJ!J2 . r6 ....... 132.978 .• ..... .. 240.00 
4th .. . ....... Jim Haizlip .......... ... ...... . Laird ...... . .............. Ranger 6 ... ..... ..... ..... . 13:37·48 ..... . 132 . 113 ... ..... ... . . .. . 

EVENT NO. 6- MEN'S 610 CU. IN. A.T.C. RAC~ LAPS 6 MILE COURSE 

\ Place Pilot Plane Engine Ti•ne S Peed Caslt Priu 
rst .. .. . .. ... . John Livingston .. ... ..... ... . .. Monocoupe . ...... . . .. . . ... Warner .... .. ... ........ . ... r2:os.85 148 .791 .. ... . .. . $4oo.oo 
2nd .......... Vernon Roberts ........ . ....... Monocoupc .. . ....... . ..... l.ambert .. ... ... ....... ... . 12:28.95 ....... 144.201 . ........ 240.00 

~~t :: :::::: : r~~~a~~<ffi~~:: :::: : :: :::: ::::: :~e~nre~~:.: :::: ::: ::: : :: : : ;:~~;::::::: ::::::: :: :::: : :f!~:~~:: ::::: ~~~: ~!: :::: : :: : . ~~~:~~ 
EVENT NO. 7- MEN'S 660 CU. IN. FRE~FOR-ALL-6 LAPS 6 Mll.E COURSE 

Place Pilot Pume Engi1Ce Time Speed Cash Pri•e 
rst ........... John Lh-ingston ................ Monocoupe . ....... .... .... ~amer ..... ... ...... . ...... 12:54.15 ....... 139. 507 . . . ..... . ! 900.00 
2nd .. . . . .... . Ben 0. Howard ..... . ..... , .• . . Howard .. . .... . . .......... Crpsy . ...... . ..... , ...... . . 13!04.J8 .. ..... 137.688 .. . ... , .. 540. 00 
Jrd .... . ..... Vernon Rob'erts ... ... .. . .. , . .. . Monoeoupe ... . , ..... . ... .. Warner ...... .. .. . , . ...... .. IJ:•s.64 .. . . , .. 133 . 888 .. .. . , . . . 360. 00 
4th . .. .. ... .. Jim Haizlip .. ....... .. .. . · . ..... . Laird . .. ... . ..... , . .. ... . ,. Rahger 6 . .... . .. . .. .... . ... 13!32.45 .... .. . 132.931. .. . ...... .. ... . 
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EVENT NO. 8- MEN'S 650 CU. IN. A.T.C. RACE-6 LAPS 6 MILE COURSE 
Plaee Pilot Pla1te Engi ne Time S peed Cash Priu: 
tst .. .. . •..... J ohn Livingston .. ....... . . ..... Monocoupe ..... .. ..... . ... Warner .. .............. . ..•. rJ:.J4,75 . ..... . 132. SSS ... . . . . .. $6oo .oo 
2nd ......... . \lemon Robert$ .... ..... . . . . . .. Monocoupe .... ..... ....... Warner ..................... 13:sr.o2 .. ..... 129. ¢0 ......... 36o.oo 
Jrd .. ........ Peter Brooks ............ .... . .. Monocoupe ........ ....... . Warner ........ .. . . . ........ 14:31.54 .. . .... 123. pt8 . . . . . . . . . 240. oo 
4th .... , •...• Lowell Bayles ................ . . Gee Bee D ..... . .. . . . . . . . . . Menasco ..• . . ............. . 14:s.;.4J .. . .... no. 612 .. . . . . . ....... . • 

EVENT NO. 9-MEN'S 800 CU. IN. FREE-FOR-ALL- 5 LAPS 6 MILE COURSE 
Piau P•1ol Plane . Engine Time SPeed Cash Pritt 
tst ...... ..... Ray Moore ... ... ... .... ... . .. . Keith Rider ..... . .......... Menasco . ....... ..... ...... 8:o6.ZJ .. . .. .. 18$ .097 ..... . . $ t,2oo. oo 
2nd ...... ... . John Livingston ....... . . ...... . Monocoupe . ..... ........ .. W:arner .. ... ... ..... . ..... . . 10:0>.r4 ...... . 149.466 .... . . .. . 120.00 
3rd .... . .. . .. llen 0. Howard . ........ ... .... Howard ......... . . . . . ..... C1psy . . . . . ...... .. ...... ... 10:04.90 ...... . J48 .784 ......... 480.00 
4th .. ........ Arthur J. Davis ........ ..... ... Waco 10 'r . ...... ..... .. . . Wright J -6 ...... ...... ...... 10:07.93 ..... .. 148 .043· .. .. .... .... .. . 

EVENT NO. 10--MEN'S 800 CU. IN. A.T.C. RACE--10 LAPS 5 MILE COURSE 
Plate Pilot Plane Engi11e 1'ime Speed Cash Priee 
tst . .... . ... , . John Livingston .. . ... . . .. ..... . Monocoupe . .... . . .... ..... Warner ........ ...... . . ..... 20:39.49· . ... . . 145. 221. . . .. .. . . $8oo. oo 
>nd ....... ... Arthur Davis . ...... . . ..... .. .. Waco roT .. .. .. ........ .. Wright J-6 ......... .. .. . .... 21:07.8i .. . .. . . 141.977 ... ..... . 480.00 
3rd ... .. .... . Lloyd O'Donnell . .... ...... . ... Waco ro T . . ... ...... ... .. Wright J·6 ..... .... . .. ..... 21:10.2 1 .... .. . 141. 708 ......... 320 .00 
4th .......... Vernon Roberts ....... ......... Monocoupe . . . ............. Warner ................ ... .. 21:37.66 ...... . 138. 711. ........ ... . .. . 
sth .......... Arthur Killips .................. Waco to T ...... ....... ... Wright ..................... 22:10.88 .... ... t35. 248 ............. .. . 

EVENT NO. 11-MEN'S 1000 CU. IN: FREE-FOR-ALL-5 LAPS 6 MILE COURSE 
Place Pilot Plane En(line Timt S,beed CMh Prize 
1st ..... ..... . R. L. Hall. . ... ...... . .. ... .... Gee Bee ..... . ....... ..... . Wasp Jr ....... ... .. . ....... 7:54.82 .. .... . 189.545 ... ... . $1,500 .00 
2nd ... ....... Ray ·Moore .. . ..... . ... . ....... Keit h Rider .... .. .......... M·enasco ...... . ... .... ... . . 8 :26.16 ... . . . . t7 7. 809... .... 900 . 00 
3rd .......... W. J. Wed.,U ... . ..... ... . .. .... Wedell Williams .......... . . Wasp ..... .. ..... ... ........ 8:s8.s8 ..... .. 167. ro6 . ...... 6oo . oo 
4th .......... Ben 0. Howard ................ Howard . . ...... ....... .... Gipsy . . ......... ... . . . . .•.. tO:t6. ro .. . .. .. 146 .080 . . . ... ....... . . . 

EVENT NO. 12-MEN'S 1000 CU. IN. A.T.C. RACE--6 LAPS 5 MILE COURSE 
Platt Pilot Pla1te Engine Time Speed Cash Pritt 
rst ..... ...... Jim Haizlip .. ..... .. • · .. .. .... . Lmird . . ... .. ..... ........ . Wasp Jr ......... ......... .. I0:$.5·14 ... . ... 137.249 ... .. .. $1,000.00 
2nd .. ........ John Livingston ..... . . . . . .. . ... Monocoupe ... .. . . .. .... . .. Warner ...... ....... .. ..... . rr :os.48 ...... . IJS. ~40....... 6oo. 00 
3rd . . . . . . .... Art. J . Davis ...... .. . . .. .. ..... Waco to T . . ..... . .. , .... . Wrig ht J -6 ..... ....... ..... . 11 :25.70 ...... . I31.2S2 ....... .. 400.00 
4 th .. .. .. . ... Arthur K illips .. , . ... . . . . . . .. . .. Waco 10 T .. . ...... ....... Wright 1·6 . .. . . ...... .... . .. rr :Jt.J5 -. .. . . . 131. Soo . .. . . ... . ....•.. 

EVENT NO. 13-MEN'S 1876 CU. IN. FREE-FOR-ALL-5 LAPS 10 :MILE COURSE 
Plate Pilot Pl·alte E ,.gine Time Spud Cash Pri•• 
rst .. . ... ..... Lowell Bayles ........ ... . ..... . Gee BeeS . . . ... ........... Wasp Jr .... . . ... ... . ....... 14:33·78 .... ... 2os .ooz. .. . ... $r,8oo. oo 
2nd .. ........ Jim Haizlip ............ .... . ... Laird ........ . .. .. ... .. .. . ~asp J r .... . . .... ...... .... 2o:oo.7r ....... 149-911 . ...... J,o8o .oo 
3rd . . .. ... . •. nen 0 . Howard ....•. ... • . . ... . Howard . . .. .. .. ... , . . .. . . . G•psy .. ... .. . . . . .• •.. . . ... . 20:20.84 . ... .. . 147. 439. .... . . 720 . oo 
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EVENT NO. 14-MEN'S 1200 CU. IN. A.T.C. RACE- 6 LAPS 5 MILE COURSE 
Place Pilot Plane Engine Time Speed. Cash Pr·iie 
1st. .. . ..... .. John Livingston . .... .. . • . . . . .. . Monocoupe · .. . . . . . . . . . . . . .. Warner ... ~ . . .. . ... . . .. .•... 10:23.58 ..... .. 144.321 ... .... $1,200. oo 
2nd .... . . ... . George Har.te ... .. . . ......... . . . Cessna· . ... . . .. . . ,., ., .. ... Wright J-6 ... . . .. ... . . . , .. .. IQ!J0.>8 .. .. , . . 142.793 . .. .. . . 720. ao 
3r'd .. . ..... . . Arthur Da,;s . .... ... . . ... , ... . Waco 10 T .. .. . .. . . .... ! • • Wright J-6 . .... ...... ....... II :21-7-> ..... .. 132 . 019·· . • . • .. 480 .. oo 
... .. . .. . . . .. Jim Haizlip .. .. .. . . .. . . . .. . ... . Laird .. .. .. .. .. . . .. . . .... .'Wasp Jr ..... . .... . ......... ro:20.14 .. , . ... 145 . 12·8· ..... , . * 

*Cut scattering pylon-disqualified. 

EVENTS NOS.16, 16, 17, 18, 19, 20, 21, 22, 23--SCRATCHED FOR LACK OF ENTRIES 

EVENT NO. 24-WOMEN'S 350 CU. IN. A.T.C. RACE-5 LAPS 5 MILE COURSE 
Plilce Pilot Plane Engine T i me Speed Cq,sh Prize 
rst. .... ... .. . Mae Haizlip .. . . . . ...... . .... . . Davis. ,', . . . ..... ...... .... LeBlond ........ . . . .... . .. .. r3:s6.40 .. . . . .. 107 .604 !soo .oo 
-2nd .. ... .. ... F . Klingensmith ....... ~ .. . ..... Monocoupe . . . . . . , . .. .. . . . . Lambert ..... . .. . .. .. . . .. ... 14:3o.6o .. .. .. . 103 .J76 ...... ... . $3oo.oo 
Jrd ... . . . . . .. Betty Lund ....... ... . ...... • . . . Ajll'onca .. . .. .. ... ... . ... . . Aeronca . . : . . . . . .. .. . .. .. .. . 21:24 .. 62 ..... . . 7iL 059 ... . .... . 200 . oo 

EVENT NO. 26-WOMEN~S .010 CU. IN. FREE-FOR-ALL-6 LAPS 6 MILE COURSE 
Place l'ilot Plane E ngine Time Speed Cash Prize 
rst . . ...... . . . Phoebe Omlie .. .. ... . . . .. .. . . . . Monocoupe ...... . . ... .. .. . '\V.arner .... .... ... ....... . . t3:sr .so· .. .. .. . 129. 8'8s ... . .. . . . Ssoo . oo 
2nd ... . . .... . Mae Haiz.bp ....... . . . ... . .. . .. Ge.e J!ee ... . .. . ... . . . . . . . . . Menasco . . . .. . ........ ... . . I3:54.08 .. .. ... 129·. 483 JOO . oo 
3rd ... . . . . · ... Maude 'rillt. ...... . . . . . . .. . . . . .. Gee Bee ..... .. .... . , . ... .. Warner .. .. . ... ... . . . . .. .... 14:01.56 ... . . .. 128 .333 . ... . . .. . 200. oo 

EVENT NO. 26-WOMEN'S 660 CU. IN. A.T.C. RACE-6 LA_fS 5 MILE COURSE 
Place . Pilot Plane -Engine Tim.e Speed Casli Prize 
tst ... .. .... . . Phoebe Omlie . . . . . . . . .. . . ..... . Moriocoupe .. .. .. . . . ~ . . .. . . Warner ..... ... .. .. . ...... . . tJ:Js.n .. . . .. . r32 . 48r. ... . ... . :Siso.oo. 
2nd .. . . . . . . .. Mae Haizljp .... ....... . • ... • .• G'ee Bee D . .... .. . ... , ..... Menasco .. . . ....•..... ..... 13:38.68 . . ... . . IJl·. ns~ . ..... .. 450 , oo 
3id . . .. ...... Maude.Ta1t ... .... .... ... ... .... Gee B~e E .. .... . . .. . . .. . ... Warner .... ... . . .. . .. .... . . . IJ:4J·3J .. . . . .. 1JI. Ii4· .... . , .. 3oo. oo 
4th .... .. . . .. Jean LaRene . .. . ... .... . .. . .... Rearwm .. .. . . . . . .. . . ... . .. Challenger ... . ... . . .. . . . . . .. t5:33-43· . .. . .. u s . 702 ..... . . . . . . .. .. . 

EVENT NO. 27-WOMEN'S 800 CU. IN. FREE-FOR-ALL-5 LAPS 5 MILE COURSE 
Place .. . .... .. ... Pi/.ot Plane Engine Time Spud Cash Prize 
rst ..... .. , ... Gladys O"Donn.ell .. ~ .... . . . . ... Wa~o .. .. . . ... . . . . . . .. .. .. Wright . .... .......... .. .. .. u:o9.87 .... . .. 134-354· ... . .. $1,ooo.oo 
2nd .......... Mae Haizlip .. . . . . .. ... . . . . . .. 1'ravclair . . ............... . Wright .. .. .. . .. . . ...... .. . . II!>J .77 .. ..... qr.6>3.· ..... .. . 6oo.oo 

!~~:: :: :::: ::~~~~~~:ri;.;n;"ti, ·. : ::: : ::::::::::~~~a: : : : : : : : ::: : : :::::: : ~~~~tt: :::: ::: ::: :: :::::: :g~~~:~~:: : : : ::~~u~~ : : :: ::::: -~~~:~~ 
EVENT NO. 28-WOMEN'S 1000 CU. IN. A.T.C. RACE-5 LAPS 5 MILE COURSE 

Plnce Pilot Plane Engine Time S{J<eif. Cash Priu 
xst .. .. ....... Gia:dys <?'J?onnell ... . ....... . .. W~co . ..... ... . . , . .. .. . ... Wright J-6 ......... . . . , ..... 10:4Q.r7 .... , .. t38 . 6J8 . . . .. .. $.r :2so.oo 
2nd ..... .. , .. Mae Ha1zhp ... .. . .. . . . . ....... La1rd ........ . . . .. . . ... ... Wasp Jr .. . , .. .. • .. . , ... .. . . Jo :si-49· ... .. . 13{>.884 . ........ 750.00 
3rd ..... . , . . . Florence Klingensmith .... . .. ... Cessna .. . . . . . .. . . ... , .... . Wright J-4 ...... . . . . . ..... . . 11 :14.88 ...... . 133 . 357 ... ... .. . soo. oo 
4th .... ...... . Mildr<1d Morgan . .. .......... .. . TraV'elair ...... ... . ......... Wright J·s ..... , . .. .. .. ... . . . . 14:2t.o8 .. ... .. 104.519 . ... . ....... . .. . 
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EVENT NO. 29- WOMEN'S 1875 CU. IN. A.T.C. RACE--5 LAPS 6 Mll.E COURSE 
Plate PiiOl PlaM Erttirte Time Spud Ctulr. PTiu 
ut. . .... . . ... F. K!jngensmit h .. . . . . . ...... . . . Cessna .. . ... .. ... ... . . . ... Wright J -6 .. . . . ....... . . . . . . t O:J7.J l. ..... . 141.218 ... . ... $t ,soo. oo 
2nd ....... .. . Mae Haizlip .. . . .. . ....... . .... Laird .. . . . . . . . . . • . . . . .. . . . Ranger .. . .. . . . . . ... .. . . . . .. 10:41.99 ... . . .. 140 . 189 . . . . . . . .. 900. 00 
Jrd . ... . .. . .. Gladys O 'Donnell ........ .. .... Waco .. ... ....... . . . . . . . . . Wright J·s . . ...... . . . . .. ... 11:00.21. . . . ... 136. 320 . .... .... 6oo. oo 

EVENT NO. 30-MEN'S AND WOMEN'S MIXED RACE-5 LAPS 10 MILE COURSE 
Place Pilot Plane /!.ngine Time S peed Cash Priu 
rst ........ .. . Robert Hall. .... . .. .... . ...... . Gee Bee . .. . . . . . .. . ... . . , .. Wasp Jr .. . . . . . . ... . . . . ..... 13:28.54 .. . . .. . 222.623 . ... . .. $1.250.00 
2nd .. . .... . . . ,T. Wedell ...... . .. .... .. .. . . ... Wed. Willi'!ms . ... ..... ... . Wasp Jr .. .. . . .... ·, · .. . .. .. .. 13 :34.30 .. . .... 221.048 .. . ... .. . 750.00 
3rd . . .... .. .. J im Haiilip .. ............. ..... L<lird . ...... ..... .. .. .. .. . Wasp Jr .. . .. .. . . . . . .. .. .. .. o8:t6.26 ....... 164. 194 .. .. . .. . . soo.oo 
4th ... . . . . . . . Opal Kun?. . . . .. . .. .... . . .. ... . . ·rravelair . . . . . . . . .... .... .. Wright ]·6 . ... . . . . · ...... . . . . 20:52.4·7 ... . . . . 143 . 716 .. . . . . .. . . . . . . . . 
. . . . . . .. . .. .. Bet tie Lund . . . ... ..... . ....... Waco. T W .. .......... ..... Wright J·s .... ... . .. ...... .. Ou t in fourth lap 

EVENT NO. 31- CIVILIAN ACROBATIC EXHIBITION-DEMONSTRATIONS BY INVITATION 
August 29 

Pilot Pla1te E 11gi1te 

~~J~'t.~~dto~: : : : : : : :: : : : : : : : : : : : : : : : : : : : : ~::~~:.: :: : :: ·. : : : :: : :: : :::~;;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : :: : : : : 
Arthur David . . . . . . .. .... . . . . . .... • . . . ... .. . Waco . . .... ... . ... . . . . . . .. Wright .. . . . . , . . .. . . .. . .... . . . . ....... . . ... . ... . . ..... . .. ... .. . . . 

August 30 
Peter Brooks .. . ... . . . . . . ... . . . . . . ... .. . . . . . . Monocoupe ... . . . .. , .. .. ... Warren . . .. . . . . ... . . . .. . ... ... . . . . . ... . . . • . . . • . ...... ........ • . .. 

~f;~~ ¥.'ir~b'.;;g_-; :': : :.::: :::::::::: :::: :::: : ¥~!v~~i~: : : : : : ::::::: :::: : ~~Jil~[tg~~·.:::: :: :: ::::: ::: ::::::: :::: ::: ::::::::: :::::::: :::: 
August 31 

H. A. Speer . . . .. .. . . . . . . . . . . . ... . ... ...... .. Aeronca . . . . . . . . . ... . . . .... Aeronca . . .. .... . . . . ... ... . . . ... • .... . .. . ... . • . . . . ... . . ... . . . . ... 

6~~i~a~cu:;:~~: :: : :::: ::: :: :::: ::: :: :: :: : 1:~~~:·c:3 : :::: :: ::::::: :~:~~~~:~:~a::: :: :: : :: : : : : :: : :: :: : ::: : : : : : :: : : :: :: : : : : : : ::: : : :: 
September 1 

Lowell Bayles . .. . . ... . . . . . . . ... . . • . . . . . . .. .. Gee 1lee .. . . . . . . .. . .. ... . . . Ranger 6-390 . ... .• . . . • . . .. , . .. , . . . , . . . . . . .. . . .. . .. . . . . . . • . . .. . .. 

R~~\r~n~~i~: :: : : :: : : ::::: : ::: : :: : :: ::: : : : : : &~:~i1t~ic~ 1:;.:::: :::: :::: ~~~~ .~~?~~::: : :: : : :: : : :: : ::: : : ::::: : : : : : : : : : : : : : : : : ::::: : : ::: : 
September 3 

Freddie Lund . ..... ... . .. .. ...... . .. . . .. . . . . Waco TW .... . ... .. .... . .. Wright J·s .. ...... ... .. ... . ....... . ....... ... . ... . . . . ... ... . . . .. . 
J!~~0~i~~:~':.e_'":~: : :::::: ::::: :::: :::: ::: JJ~:~~~,;~·::: : : : : : : :: : :: : ;~!nbe~~~diai .i i~ .' ~ : :::: : ::: ::: : :: : :::::::: : : ::: :: : : : : :: :::: : ::: 

September 5 
Freddie Lund . . . •. . . ...... . .• • . .. • . . • .. . . .. . Waco T\V .... . . . .. .... ... . Wright J·s . .. . . . . ..... . . . .. .. . . . . . . . . . ... ... . . . . . . . . .. . . . ... . . . . . . 
Pet·er Brooks . . .. - . . . - . . - · ·• -. - I • • ••• • • • • - • ••• Monocoupe . ... .... .. .... a . Warren . . . .. . . .. • . 0 ••• • 0 - •• • • • •• •• • • • •• • • • • •• • • • ••• - • • - • • •• • ' • • • 

Arthur Killips . .. . . .. . . . . . . . . , • . .. , . . . . . . . ... Waco TW .. . . • . • ... , . . .. . . Wright 240 .. .. . • . . . • . . . . • . .. • . . . • . • .. . . . . . . . . .. . .. . . . . .. .. . .. .. • 

0 

~ 
() 

s 
~ 

~ 
::0 
l:l:l 
0 

~ 



EVENT NO. 32-MEN'S FREE-FOR-ALL THOMPSON RACE-10 LAPS 10 MILE COURSE 

l'lue Pilol Pl<Jne E 111inc Time SP« d Cash p,;u 
1st .. . ... . . . . . Lowell Bayles ....... . . . ...... . . Gee Bee .... ............... Wasp Jr .............. . ..... 2S!2J .88 ....... 236.239 . ...... $7,500. 00 
2nd .......... ]. Wedell ... . .. . . .............. Wed. Williams . ...... ...... Wasp Jr .......... ... . . . . ... 26:1p.oo ....... 227 . 992 .. . • ... 4.soo.oo 
Jrd, .. ,., •. , ,Dale Jackson ......... ......... Laird ................ ..... Wright J-6 ...... .... . ..... .. 28:24.68 ..... . . 211. I8J .. ..... 3,000. 00 
4th .. . ..... . . R. L. Hall ..................... Gee Bee .. . ... ............. Wasp C ......... .. .... ..... 29:48.81 ....... 201.251 ... ... .. ...... . 
sth .... .. . . .. Ira C. Eacker .. •. .. . ......... . . Lockheed .... . . . ........... Wasp . . . ...... .•.• .....• . . , J0:29-07 .. . ... . 196.82x. ... ......... . 

~:~: ::::::: : :~;-~i~~~~~~ -. :: ::: :::: :: ·:: : ~;d'~~:: ::::.: :::: :::::: : W~~t\tT6::.: :::: : :::::::: :~~~~~:~t::::: ::~tg~~:: :: :::::::::::: 
... . .... . . . . J. H. Doolittle .. ............. . . Laird ...... . . . . .... • ...... Wasp . . .............. . ... . . Out in seventh lap 

EVENT NO. 33- WOMEN'S FREE-FOR-ALL CLEVELAND PNEUMATIC AEROL TROPHY RACE 
6 LAPS 10 MILE COURSE 

Plaee Pilot. Plane F." gi1te Time SP«d Cash Priu 
ut .......... . Maude Tait .... . .............. . Gee Bee Y ............ ..... Wa$p C ... .... . ..... . ...... 1s:sp.62 ....... 187.574 ...•... $J,7SO.oo 
2nd .. ..... ... Mae Haizlip ................... Laird .. . ................ .. Wa.sp Jr.... . .. . ... ... ..... t8:09.s8 .. . .... 165 . zox.... ... 2,250. oo 
3rd .......... F. Klingensmith .... . ........... Cessna ................... Wright J-6 .................. x8:42.70 ....... 16o. 327 . ...... •.soo.oo 
4th ..... .... ,Joan Shankle .. ........... .. ... Lockheed... . . . . . . . . . .. . .. Wasp . .............. . ..... . 19:35.54 .. ..... 153. ur ........ . ...... . 
sth .... ..... . Phoebe Omlie .. . ............. . . Monocoupe .............. .. Warner ..... . . ...... ....... 20:07.65 ...... . 149, 039 · ....... . ... ..•. 
6th . .. ....... Bettie L und •....•..• . ... ... ... Waco TW .. . .... .......... Wright 240 ................. 2o:z0.85 ... . . . . 147 .4J8 ...... ......... . 
7th ... . ...... Opal Kunz ........... .. .... . ... Travelair ...... . . ....... . . . Wright J-6 ....... ... .. ...... 20:34·75 .... . .. 145. 778 . . ............. . 
8th .... . ..... Gladys O'Donnell ......... . . ... Waco . . . ..... .. . .. .... .... Wright J -6 .................. 20:-17·64 .. . .... 144.27% . .. . . .. . .... .. . 

EVENT NO. 34--MEN'S DEAD STICK LANDING CONTEST-WITH AND WITHOUT BRAKES 

August 30 
Place 1?-ilol Plane l!.ngi.ttt Cq.sit PTi&e 
ut ......... .. {o~ Livingston ... ...... . . .. ... Monoco.upe ....... ......... Warner ......... ..... ............... . .. .. ......... ... ... .. $ 100. oo 

;~~::: ::::: ::~t!r Ylfa.t.;;;:: : :::::: :::::::: :;:~:: :::::: :::.::::: ::: :;~r:h'[J-6::.:::: : ~ ::: ::: :::::::::::::::::: :::::~::: :: :::: ~~ : ~~ 
August 31 

;;~_::·::::::::fOg~~~~::::::::::::::::: ::~g~a~::::: :::::::::: ::~~~;?0~:: :::: :::::::::::::::::::::::::::::::::::::::: :s'E:E 
September 1 

;~: ·:: :::::: :i~~~~E·:-:-::::: :::::::::: J~~~~~: ::: :: ::; ::::: ::i:!:=t:·:::: ::.:::::::::::::::::::::::::::::::::::::::::: :$ ·~~ : E 
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EVENT NO. 34-MEN'S DEAD STICK LANDING CONTEST-WITH AND WITHOUT BRAKE5-(Continued) 
September 3 (With Brakes) 

Plat.- Pil()l Pllllft Elftiflt Cash P rise 
1st .. . . . . . . .. ] ohn Lh-ingston . . .. . . . . . . ...... Monocoupe .•.....•. . ... . . . Warner . ....... . . . . . . • . ... . .... ..•.. .... . ... ... ... . . . . . .. Stoo .·oo 

~~: : : :::::: :&e~~~= fs~f;e.•:::: : :::: ::·:: :: :~~a'!!'c'a·:.: : : :::: ::: :::::: : ;~~g~·jt :: : :-:::: ::::: ::: ::::: ::::::::.::::::::::: :::::: ~~: ~~ 
Without Br-akes 

!~~ ... ::::: :: :t~·8~~~~~:~: : : : :::: : : : : : : : : : : ~=~~::: ::: : : : : ::: : : : :: :: : ~:~:~::: : : ::: : :: : ::::::::: : :::::: : : : : : : :: :: : : :: : : : : :: : : : '·~~ : ~~ 
3td . .. . ..... . Hugh Spooner. . .............. -. Curtiss-Reid . ..... ... .. . . . . Gipsy .. ... . ... . ...... . . .. . .. ... . . ... ... .... .. - . . . . • . .. .. . 4o. oo 

September 4 (With Brakes) 

;~::-: : :::::: t~~:r~~~~7~.: .::::: :::::: :::~~r~~~:: : ::: :::~: :::: : ;?:~1r~·:-:: ::::::::::::::::::::::::::: :::::::::::::::: :~·~~ :: 
September 4 and 6 (Without Brakes) 

1s t . . . ...... . W inston Kratz . ... ...... . .. . . . . Aeronca ... . ..... . .. .. ... . . :Aeronca . . . .... . . . . . . . .. • . ... . .. • .. . • ... .... .. . . ...•. . . . . . hoo. oo 
2nd .. . .. . . ... G. M. J ohnson .. ..... .. . . . .. . .. Curtiss Wright Jr .. .. .... . .. Szekely .... ........ . .. .. . ... . . . . . . . . .... .. . , . . . .. .. .. . . . . 6o .oo 
J rd . . . . ...... Arthur Davis . . .. ... .... . ... . . . Waco 10 T . . .. . . ...... . . . . Wright J-6 .. . .. . . . , . ......... . . • .. . . . . . . . . .. . .. . . . . . , .. .. 40. 00 

September li (With Brakes) 

~~~.·. : ::: ::: : tio;d~~~~·.·.·. : : ; : :::::: ::: :: :~":~~~: : : : : : : :::: :.::: :: :: :;~~~~!:~·. ·. :: :::: :::::::: ::: : :·: :: ::::: :::::::::::: :: :: :: 1•g6:~~ 
.Jrd . •. . . . . . . . I.es t.er Glasscock . ... .. . .. . .. . . .. . Stinson . ... ............ , ... Wasp . . . .. ... ... . . . . . . . . . .. . . . . : . . . . ... . . . . .. . , . . . . . . . . . . 40. oo 

September 6 (Without Brakes) 

~~~:: :: : : :: : ~i~~~o~kr~~· :: ·::: ::::::::: :r~.~~·c':,&••: : :: : : : :::::: ::: : x~;~~~a~~::::: : : : :::::: ::::::: ::::::::: ::: ::::::::::::: : '·~~:~~ 
Jrd .. . .... . . . Russell Holderman .. .... ........ Fleet . .. . ... . . ..... . . ... .. , .. Kinner . . ....... . . . .... . .. .. . . . . • .. . ·• . . . . . ...... . . . . . .. .. . 40 . 00 

September 7 

~;1< : : : : : : : i:t!~~~~r~:~~~~ .: : .: : .: .: .: ::::: J~~~~~~ .. ~· •. ::::: .: ::::::::: :lr!~f.a:::: : : : :: :: :: : : :: : : : : :: : : : : : :: : : : : : : : : : : : : : : : : : : : : Sr~H~ · 
EVENT NO. 36-WOMEN'S DEAD STICK LANDING CONTEST- WITH AND WITHOUT BRAKES 

August 31 (without Brakes) . 
Plau Piloe Plalfe · E11ei"e CashPriu 

;~~:: : :: :: : :: ~e£~~~~~~~ ·:-:: : :::: : : : : : ::: J;~~:~: : : ::: : : : : : : : :: :::~~~r:-:: ::::: :::.; :~:: :::::::::::::::::::::::::::::: : : : : '·~:~~ 
' 
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September 1 (With Brakes) 
1st . ......... F. Klingensmith .......... .. .... Wbi.rlwind J-s ... ........ . . .. ...• . •. •.. . . . . . . . . . ........ . .... . ... .... . ..... .. ....... soo. oo 
2nd ... •...... Edith Folt; . .... .... • .. . . . . . . . . Bird ........... . . . . ... .. . . Kinner ......... . .. . . ... c ••••• , ... . . . . . . .. . .......... • • • • • 6o. oo 
3rd ......... . j oan Shankle ......... ...... .. . Stearman ......... ..... . .. . Whirlwind J-s . ... . .. ........ . , ................ .. ....... , . 40,00 

September 4 (With Brakes) 

!~~.'. :::::: :Ji~~1f!!i!~~·:::: :::::: :: : :: :Ua;t/up·.::::: ::: ::: :: :: : : ~'ke~.'.': :::::::::::::::::::::::::::::::::::::::::::::: :sxg~: ~~ 
Jrd ...... . . .. Ciema Granger ................ . Swallow ............ . ...... Wright 1-s.......... ..... ................... .... .... .. . .. 40.00 

September 4 and 5 (Without Brakes) 
n t ..... ..... F. Klingen=ith ................ Waco F . ...... . . ....... ... Kinner ........ . ......... . .. . ................... ... ..... . . h oo. oo 
2nd ... .... ... Winifred Spooner .......... .. ... Curtiss-Reid .... ..... . ..... Gipsy ............. . ...... . . .. ................. . ...... . ... 6o.oo 
3rd .......... Mildred Morgan .... ....... . . . . Travelair ... ....... . . . ... .. Wright J-s....... ... ..... . ..... .. . .. .. .. .. ... . ....... .. .. 40.00 

September 5 (With Brakes) 
n t ... , . ... . . . Edith Foltz ...... .... .... . . . ... Bird ... • ... . . . . . . . . , .. .. .. Kinner . .. ..••.. .. . . . .... •... ..... ... •... . • ..... .. . •.... . . hoo . oo 

;~t:: : :: :: ::: ~~~~l~~~~~.t~:::::: ::::::::: :~~~~~~~~:::: :::::::: :::: : : [~~~~-~-.6::.: :::::::: ::::::::::::::::: ::: : ::: : : :::: : ::: : : ~~:~ 
September 6 ('Without Brakes) 

!~~:::: ::::::~~~en~~~:: :::::::::::::::~~~\~.~~:::: ::::::: :: : : :::::;~:~~!-~:::::::::::::::: ::::::::: ::::::::::::: : ::: ::::: : sr::~ 
3rd .... .. ... . P. Klingensmit h .. . . ......... . .. Stearman ....... . . . ... ..... Wright J -6..... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 40. 00 

September 7 
......... .... Mildred Moraan ....... ... ...... Trave.lair . ....... .. . ... .... Wright J-s { The~ two !'Ontestants tied for first place and ajfreed to 
.. . ... .. , . . . . Joan Shankle .. . , . . .. .. .. .. . ... Stearman ..... ..... . ..... .. Wright J-s d1v1ded pr1ze money 
3rd .... ...... Edith Foltz ... ... ..... ...... . .. Bird ....... . ...... ........ Kinner .. , ......... ... .... ........ .. .... . , . .... .. .. . , . ..... $4o. oo 

EVENT NO. 36- AIR TRANSPORT- SPEED AND EFFICIENCY CONTEST MULTI-MOTORED 
Plcct Pilol Pierce E rctirce Time SfJ<td Cash Priu 
ut ....... . . .. Lee Sherric::k ............ ....... Ford Tri-motor ............. Wasp C .... .. .............. I2!IJ.68 ... .... 122.669 .. ... .. $r,ooo.oo 
2nd ...... .. .. Waldo Waterman ............... Bach ...... .... ....... . . ... I Wasp, 2 Kinner ..... . . ..... u:2S-70 ....... uo.69t. . ..... .. 6oo.oo 
3rd ...... . . . . Wm. Atwell ....... ... . . ........ Siicorsky .... .... . . . .... . .. . Wasp ........... . ... ..... .. zs:oS.76 ....... 99. 036 ... .. .... 400 ,00 

EVENT NO. 36A- SPEED AND EFFICIENCY CONTEST FOR SINGLE MOTORED PLANES 
Place Pilol Plarct E rcgi.u Pigurt of Merit Cash Priu 
ut .. .... ..... Eldon Cessna .. . ......... ..... . Cessna ... ... . .. .. . . . . .... Warner .. ... ...... .. . . . . . .. . 2010. $18 .. .. . ....... , ...... , .. $750.00 
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2nd ..... ... . Walter Carr .. .. .. .. .......... . Cessna .... .... . .. . ... .. . . . Warner ........ . ... . .. . ..... 1768 .$87 .. . .... , . . .. ... . , . .... 450.00 
3rd ...... . .. . H . T. Airlor . ... .. . . .. . . . . . . .. . Wac::o .... ... , . . • ... . . .. ... Continental. . . . . .. . . ........ 1549.3o6 . . . . , . .. • ... , .. . .. . . . . 300. oo "" 
4th .... ...... ] . Wesley Smith ... . . .. .... . . . .. Bellanca .... ....... . . . . ... . Wright )-6 ...... - . .. . . • , ..... lS3P. 564 ... . ..... , . ......... . . ... ... . C 



EVENT NO. 37- ARMY, NAVY AND MARINES-sCHEDULED AS RESPECTIVE SERVICES DESIRED 

EVENT NO. 38-NATIONAL GUARD RACE-DOUGLAS TROPHY 
Place Pilot Plene Handicap Time Plus Ho>tdic.at> 
nt . .. . ....... Capt. J. K. Gill ........... . . .. . 0 -38 . . . . . . .... . . ... . ...... so.68 .. ... .... . ·:- . .. .. . • . .. . 2o:s6.24 14J. 284 .. D oug!as Trophy 
2nd ..... . ... . Lt. Wm. Newhall ......... . . . . . . 0-38B .. ... . . .. . . . ......... Scratch .. . .. . . . . . ... ... . . . . . 21:00.14 142. 841. .. . .. ... ...... . 
3rd ........ .. Lt. W. K . Ebel .. .. .. . . ......... 0-38 .......... .. .. ... . .. . . so. 68 ..... ... , ... .. ... ... .. 21:03.04 .. ..... 142.513 . ....... .... . .. . 

EVENT NO. 3~PARACHUTE JUMPING CONTEST FOR MEN 
August 30 

Place Pilol Poinls Caslr Prise 
rst. .... . ........ ... ........... ... K. Hartley . .... . .................................. J . .. . . ....... ............. . . . ...... ..... .. , $too .oo 

;~t::: :::::::::::::::::::::::::: : kc!~sE~·li~~ .-::::::::: :::::::::::::::::::: ::::::::: ::::::::::::::::::: :::: ::::::::::::::::: :~ : ~~ 

August 31 . 

!~~.'.'.: ::: ::::::: :::: ::::::::::: :~0:, ~[~;.,;~rt.'.'. ::: : : : :::::::::::::::: :::::::::::::: : ~ : : : : : ::: :::::::: :::::::::::::::::::::::: : : S r6~ : ~~ 
J rd. , .. ..... .... . . . ... .. . ..... , . , . Dale Dryer .. . ......... . . ..... . . . . ... . ........... . . r ... . . ... .......... .......... . . . . .. . . . . ... . 40 . oo 

September 3 

!~,~ .'. ·.:: :: :: ::: ; ·:: : : :: : : : : ::::: :: ~~~£:~~~~ -~~e ._ : : : : : ::: :: :: : ::: : :::::: ::::::::: :: :t:::: :::: ::::;::::::: :::: ::::::: :~~ ::: : : : : 5 tg~ : ~~ 
3rd ...... . . .. .... .. .. ... .. ... ... , . W. C. Hartley . . .... ...... . . . . ,, .. . . .. . . . · .. .. .... .. 1. .. .. .. . .. , ... . .. . . .. ... .. . ... . . ..... . . . . . 40 . 00 

September 4-2 Contests- Morning 
3rd . . . . . .. . . . . . . . . . . . . . . , . . , . . .. Shirley Rauner. , . . . . . .. . . ...... ... .. , . ... . . . . . . . , . . 1 . . • . .. .. .. • .. ••.••• . • • . . • • • . ••• . . ••.•••• . • 

!~~ ..... :::::::::::::::::::: :::::: :~~ 81-I:.:ti~y :: : : : : : : :::::: : : ::: : ::: :·:::::::: :::: : t ::::: :::: :::::::::::::::::::: :: :::::::::: 
3rd .............. . ........... ... . Roger Don Rae ... . . . . . ... . ............ . ... . . . . . ... r . .... . . . .•....... ....... . . . . . . . . . . . . . .... . 

September 4-2 Contes ts-Evening 

S4o .oo 
100. 00 
60 .00 
40 . 00 

!~~::.: ::::::::::::::::::::::::: J~~cr:?n~~ -~~·- :: :::::::::::: ::::::::::: ::::::::: :L : :::::::::::::::::: ::::::::: :::::::::: :: s'~ ::O 
September 6 

~;:: ·: ·:::: :::::::::::::::: ::::::: : fi:.fi!fi~~~~ :: :::::::: :: :::::::::::::::::::::: :+ ::::::: :: :: ::: :::::::::::::::::::: :::::: : h~~ : ~~ 
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September 6-Morning 

~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ : ~ ·~ · ~ : : ~ : : : : ~ ~ ~ ~ ~ ~ ~ ~ : ~: t~~t~1f.~~~~~: ~ : ~ : ~ ~ ~ : ~ : ~ : ~ ~ : ~ ~ ~ ~ ~ : ~ : ~ ~ : ~ ~ : ; ~ : ~ : : : ; : ; ~ ~ ~-: ~ ; : : : : : : ~ ~ : ~ : : ~ : ; ~ : : ~ ~ : : : ~ : : : : : : ~ . : 
September &-Evening 

$so.oo 
so. oo 
so.oo 
so.oo 

ISt. ............. .. ...... • . ...... Roger Don Rae ............ ... . ...... .............. 3 . ...... . . ........... . .... .. .. . ............ $1 oo. oo 

;~J::::: ::: ::::::::::::::::::::: JbJr~~R~r:u·n·~: :::::::::: ::::: : : : : : : : ::::::::::::::::::: : : : :: :::::::::::::::: : :::::::::::::::: ~~ :~~ 

September 7-Moming 

;~2.·:·:: ::: ::: ::::::::::::::::::: : i~WE.fi~:r£:~: : ::::::: ::::::::::::::::::::::::: + ::: ::::::::::::::::::::::::::::::::::::: :s·~~ : ~~ 
September 7-Evening 

~~~. ·.·. :::::::::::::::::::::::: :: : ~~~=rR~k-~~ ·. ::: ::::::::::: :::: ::::::::::::::: ::~: :::::: :::::::::::::::::::::: ::::::::::: ::$'~:~ 
3rd ... . . . ..... .... .. ... . ......... jos. Crane .... ............... ... ..... . ........... .. r....... .. .. ... ......... ...... ............ . 40.00 

SPECIAL SPORTSMAN PILOT RACE-FREE-FOR-ALL-6 LAPS 6 MILE COURSE-TROPHY 
Plate Pilot Plant En~int Tim• Spud Cash PriJt 
rst . . ....... . Lloyd Lane., ....... , .. Laird ....... ...... Wasp J r .......... 10:12.75 ... .. .. ... 146.878 .......... Senator Hiram Bingham Trophy 
2nd .. ...... .. W. L. Stribling . ....... , Trav.elair . .. ..... Wrrght . ..... . ... . 10:21.05 .. . ...... . 144.915 ... . .. ........ ...... .... .. . . . . , ....... . 
3rd ...... , ... F. W. Zelcer ........... Laird .. .. , .... Wright J-6 ....... . . ro :so.82 ... , ... .. . q8. 287 ............. ......... ....... , . .. .... . 
4th ...... , . .. Henry Tim ken, Jr ...... Ford Tri-motor . . ... Wasp C . . . . , . . ... . 11:50·50 . .. .. . · .... 125 .086 ...•. , •. ... . . . ... . . . .........• . . . . • . . . 
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·Year 0(>er - Pia,n~s I 
ators ... 

ser~ice • 
- - ---
t926 19 95 
1927 24 144 
19:08 32 294 
t92o 27 019 
1930 35 68s 
19;!1 41 720 

FLYING IN THE UNITED STATES 
OaleJHiar Year 193 L 

Summary of Air Transport Operations 

.tWes Miles Pa,.~·U!'- Passenger Expre.S'S 
scheddled flown gers miles ' (pounds) 

4;6olh88o (a) 5.78'2 6.467 (c) 
s .:i42,839 (b) 12 .594 12,495 (c) 

r0,472,024 52.934 3S.·370·~C) 
.t0,2 42 .•. 89 t 16$,263 94:s·4·5.184 t97.s38 c). 

JC)';70J, II9 l8,8J3;967 J85.9t0 2'86,-?9.5 (cl 
47.463.673 ~3.395.478 157.753 1I6;232,153 88's, <64 (e 

Mail 
{ Pounds) 

433.649 
I ,~<Z2,84J (d) 
j _.63Z,0$9 (e) 
7..772.014 ~f) 
8,513,675 ·g) 
Q;:JSI.Ii>S (h') 

(a) Includes 2,583,056 miles flown on government operate<;! mail routes. 
(b) includes r ,320,535 miles ftown on. go.veriiment op .erated m ail rout.es. 
(c) InCludes. only express p oundage carried on regular schedules and not· freight flown l,l.Y 

special order. 
(d) Include5-t21,439 -pounds mail Jlow'n on governm·ent OP.Crated routes. 
{e) Includes 6J t.S.41 pounds J:llail llo,wn on F:A. M. routes: · 
( f) lncludes 675,084 pounds m·a:n tlown on F.A.M. routes. 
(g) Includes so8,474 pounds ma·il'fl0w·n on F .-A. M. routes: 
(h) Includes J46',u 6 PQUlJ<!S mail fl<lwn ou F.A.M. route.s .. 

Summary of Aerial Service 

Y tor Opera/ors J>lnnes r:'n Miles Hours P·ass·e·ngers 
reporl-in g sertn'C.e fl·01011 /Jo1on (car tied 

!926,' . 420 969 7.656,492 380,2<n 
!9,27 . . .. .. . . . 357 768 8.34J .5 17 ; , . , .... 476.724 
1928 ... . . ' - ·- •68 489 8 ,41 I ,889 $26,20J 
!929* ... . . . .. 8oo 7•695 l 04,336.~60 l.JOJ1,207 2,995 .530 
1930* . . . ... ' - 6oo 5 .• 324 !)5.<)59,045 J ; t 28,!)37 2 ,621,769 
193t* . ' .. . . . . 352 3·238 7' .s82,75o 842,!50 1,875.9.92 

*'Statistical e.sti mates based on a 1'!-rge number of typical reflort$. 

Summary of Private Flying 
(Corporate a nd Pers9nal) 

Estimated 

I9.28 I 9.29. 
Miles flown .... . . . .. . . ...... . , .. 12,ooo.ooo 
Planes ih servjce. . .... . . . . ....... t,soo 

2$.090,000 
j,125-

·1930 
40,000',000 

4 .• 9 74 

Government Flying Operations 

Yea·r 

~926 . ' -. ' . ' . . .. ' .• .. . 
r9•·7 . .. . . .. . ... , .... . 
1928.' . . -. ' . .. • . . .... 
19~9- '. '. ' ' . ' , , .. ' .. . 
1930 . . .. . . . . . ' . . . . . . . 
1931.. ' .. . . . .. . . . . ' .. 

U.S. ;trm:v 
I6,764.S40 
14,87 1.870 
1!>.546,450 (a) 
27,405 ,790 (a ) 
3'2,5oo;ooo 
44.000,000 

Includes National. Guard. 

Miles F.lown 

f:! . S. Navy 
8,Js•.8oo 

!0,452., 720 
1·4,135.490 (b) 
19.51.1.095 ( b) 
26.478;700 (b) 
28,889.8~~5 (6) 

Includes. ,Marine Corps and Nav:<l Reserve. 

General Flying Summary 
1928' 

Civilian and Commercial. . . 30 ,883,913 
Governnien.t. . . ... . . . . . _, . . J<J,66$ ,023 

1929 

149.51.9.451 
47-967,139 

519 

V . S. Coast 
Guard 
r6,300 
28.960 
8J,08J 
48,254 
67.65.5 
53 ,440 

19.30 
164.793.612 

60,473. 355 

EtnPlO':,otes 

1.537 
1,674 
1.9.88 

20,944 
12,283 
9.141 

1931 
,~0;000;000 

6,057 

U . S. Dt pt . 
Com-merce 

900,000 
1 ,000,000 
J .427,000 

969,000 

1931 
144,9.78,228 

73.912,215 



PRODUCTION AND SALES OF SALABLE AIRCRAFT IN THE UNITED STATES 
. COMMERCIAL AND MILITARY 

Pr0d·uclion.- I,930 Sales-1930 Pr()duc/ion.- 1931 Sales- I!),Jt 
T·y.pe Plac.es 

Numbir Value • Number Val.ue • NUmber Value • N umber Value • 

Siplal,lea { I 8 sss..3oo.oo 7 S;s,37o.oo 20 $169.978.00 20 $·t 67. 7I •. oo 

Open Cockpit . ... . . •. . . 2 421 1,!03,64 1 .. 00 412 1t102,592.00 172 ~24;303.00 I83 467.573 ·00 
3 646 I ,!)26,943-00 790 2,222 ,353-00 I90 628,564.00 259 77.6,801.00 

Up 8 77.426.00 8 8I,098.oo 42 I32.49s .oo 34 roS,s3s.oo 
----

S.ub-tol al. .. ........ . . _ ... . -. . . . (,083 Ss ,r66,3Io.oo '1,217 S3.46I,.1I 3.09 4'24 $1 ,3'55.3~0.00 496 '$1.520.624.00 
Cabin 'Single Engine . . . . • _ All 20 285,88Q.OO 19 i67.980.00 45 35'1.350.00 37 317.793-00 
Cal:)in Mul~i-Enginc .. , . . . All 7 so>s .s8I .oi> 7 sos.s.SI.OO 2 IJI};090.00 3 204,000.00 

Total Biplanes .... . .. • · ·· · · · · · 1.110 $3;957.771.00 1,243 $4.234.974-00 4·71 $1.842,6!)0.00 536 '$2,042 .4I 7 -~ 

Monoplanes { I ss I04·,(n8.oo 49 IOI,658.00 206 20.8,oo6.oo 148 r64.sss.oo 

Open Cockpit .•... • .... 2 166 524.973-00 r.:~9 425,!)22.,00 49,6 703.482.00 4 17 sio,7S2•oo 
3 22 73.68o.oo 22 73.68o.oo • 6.300.00 1 3.750.00 

Up 4 29,61!).00 3 J 5,990.00 0 ..... .. ..... 0 ············ - ---
Sub-total. . .. . . . .. . .. . , . . . .. . . . 250 J73r .99o.o·o 2;14 $6t6,350.00 704 S9I7,878.oo s66 $731).387 .00 

O.bio • ""'• "'•'•• .. . ·l 
I 4 40,0~$ .00 3 41.5$0.00 0 · · · · si.435:<>c. 0 · · · · 97 .'s'r'o'.C.o 2 29 II5,870.00 25 94,8IO.OO 33 3,5 
3 34 Il2-,26t.o0 263 593,385.00 I 3,6oo.oo 99' 219.439-00 
4 276 I,IJ5,2II,OO 293 r .. t74.s•s .. oo I62 '437 .s7·o.do 168 44s ',o86.oo 
s 9- 86,7.•9.00 12· 104.364.00 11 105 .• 944·00 13 123,8-I9.00 
6 109 l ,243,860.00 us 1,328,607 .0!) 26 252.&70.00 42 JBS>'lS0-00 
7 31 458.732 -00 39 544 •. 748'.00 I t 204,62;.oo 23 39$;820.00 

8 and Up 1.3 Z24,S55·00 IO t7~.840.00 tO 222,88o.oo H 252,qo.oo 
----

Sub-total. . .. ........ . . ··· - · · · · ·sos 'SJ,4I7 .S43-00 763 $4.056.821).00 254 $r .3o8.924.oo 391 $1.919,554·00 
Cabill Multi-Engine . . . . . • All 38 I ,389,984.00 35 t:oa? . rss.oo 63 1,34>.zo6.oo 71 I ,5 1=4,082.00 

Total Monopl'aoes . . .. . . . . . .. . . 79:3 $,5.539.511-00 ,1,02? ~s. 700,334.oo 1·,02 1 $3.569,oo8 .oo 1,!>28 S4.1 73,02J.OO 

Seaplanes .... ..... .. . . . . . .. All 17 9.s'4.386.oo 23 1,0'!)1 ,539·00 2 15,500.00 2 u..sss.oo 
Amphibians ..... . . ... . . . . . . All 17 294·.369.00 ;).6 639·.360.00 37 819,859·00· 46 r ,051. 7 I 6 .oo 
Autogiros .. . .... .. . . .. . "' . . 0 .... ..... ... 0 . . ...... .. .. St 408.68I.OO 46 377·,086.00 

Sub-total. ..... .. . ..... ···· - · · · , 34 St.248,75s:oo 59 Sr ,7J0,9or.oo 90 St ,·2.44.o4o.oo 94 SI.44I .387.00 
Commercial T otal. .. . . .. . • . . ..... ; .. ·. 1.937 10,746,043-00 2,324 11 .6?)6.~oo.oo 1,582 6;65;.ns~oo I,o5s 7.6s6;8n.oo 
Military Total . .. . . .. . .. . . . 747 10,723,'120 .00 8or I I, 272,343,00 8 iz 12.97 ( ,028.00 8ti 13,2J6,76I.OO 

Grand Total . . . .. . . . . . . .. .. .. . .. 2,6.84 Sz t.46?.76.1_._o<>_ _S2~ .9~8 .5 52 .oo __ z_.~L_____!!2.6z6. 766:oo __ 2_,469 __ ,,,,.zs _ $zo.873 .~ss .o:o 

• Values represent planes lc~s engines . 
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FL YlNG FACTS AND FIGURES 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and SalAble Commercial Aircraft • 

PRODUCTION 

I QJO lQJ I 

Milii<Jry Commertia/ M ilitary Comm~reiat 

U nits Value Units Value U nits Val ue U nits Value 

January .... 43 $446 .$ 73 uo S8s7.~4J 86 S976,on 59 h~8,435 
Febnlary . .. 47 4 28,637 17 I 1,078,451 84 I,J Of ,635 88 5 2,480 
March ... .. SI s89,969 198 1,199.722 87 1,1$8,968 148 s6o.o19 
~ril. ...... 56 731,171 2 17 1,J20,0S9 73 I ,024,$10 197 834.692 

ay .. . .. .. s• 642,241 243 I ,JJO,OJ7 6 t 9!H.so6 226 111 ,045 
June ... , .. , 37 41 1.o6s ::O I J 1,249.938 So I ,38S,04S 264 861,720 
July .. . . . .. 69 r.Joo.62s to6 91$,234 6 1 1,120,876 176 690,484 
August ... . . SJ 1,106,439 198 106,8ss 36 767.~03 1.40 622,977 
September . , 71 1,195.155 I IS 533,831 47 791, o6 II3 $90.228 
October . . .. 72 1,626,624 114 728,$73 72 1,237,70 1 76 385.581 
November . . 73 8ot ,78s 78 427,869 ss 1,043.25$ so 329,066 
December .. U J 1.433.8.16 74 388.331 67 1,172,296 45 193.011 

Total.. ,. 747 Sr o.723,720 1,937 S10,746,043 812 $ 12.971,028 1,582 S6.6ss.7J8 

SALES 

January . , .. $6 S673,34P IIS $644,67 I 86 $!)76,027 55 $22!),16-2 
February ... 65 693.637 126' 759, LO 83 1,331 ,335 ·so $92, 139 
M arch .. ... 6s 194.969 n6 1,1$0.8!)1 89 1,196.768 157 831 .$35 
April. . .. .. . 53 659,171 237 1,30$.682 71 961),010 187 777.618 
May .... . .. 52 642, 2~ 1 30 7 1.491,202 63 '·or.oo6 233 8o6, 30 
June . . ..... 39 4 27,0 s 243 I ,J38.719 79 I,J 6,04.5 229 959.843 
July .... . .. 70 1,339.62$ 246 1,143.697 62 1,139.776 180 73$,182 
August ..... 62 84$.229 26J 953.886 36 767.403 149 807,648 
September .. 70 1,1!)6,677 2I4 !)OJ, t76 46 706,IS3 149 716,206 
October , ... 72 1,626, 24 r68 8$6,760 71 I .so I .<>87 98 543.336 
Novembet• .. 6s 786,~19 Ill 618,059 ss I ,04J,2SS 70 393.92 1 
December, . I J2 1,587, 37 78 soo,os6 67 I ,172 ,290 71 26J,807 

T otal. . . Sot St I ,272,343 2,J24 Sl I ,666,209 8 1I h 3,216,76 r 1,658 $7.6$6.827 

*All values represent planes less motors. 

REVIEW OF ANNUAL MILITARY AND COMMERCIAL PRODUCTION IN 
THE UNITED STATES 

AIRPLANR PRODUCTION 

Annual Totals 

M ilitary Commercial 

Year Units Value Unils Vatue 

1925 .. ...... ... . .. . .. 447 i 1) Ss.174,025 (I) 
1926 . .... .. . . ........ 532 I) 6,154·708 (I) 
1927 ...... .. ........ . 62 1 r) 7,528,J8J (I) 
1928 ................. 1,219 r) 19,066,379 ( 1) 
X92l).. .. ........ ..... 677 10,832,544 
1930 . . .. . . ..... . .. . . . 747 t0,72J,720 
1931. . ... .. ,... .. .. .. 8u rz.97 t ,028 

268 ( 1) $1,409,634 (I ) 
604 (I) 2,7r6,3 t 9 (1) 

1.565 6 ,916.6 16 
3,542 17,194,298 
5·351 33.624,7$6 
1,937 10,746.042 
r,s82 6,655,738 

(I) Source: Derived from U.S. Census Reports. 



AIRCRAFT YEAR BOOK 

AIRPLANE ENGINE PRODUCTIO N 

Year Units 

1!)26. .. ... . . .. . . .. . . . 842 (I) 
11)27 • ... ...... ... • . • I,J<)7 ( 1) 
1pa8 .. . . . .. • .. .... ... a,6•o (~) 
1!)21), ...... , .. .. . , ... I ,86 t 
1!)30 ... • . . . .. ..... . . . 1,841 
ti)Jt. ..... .. . .. . ... .. t,8oo 

Annual Totals 

Mililor;y 

Value 

S4,o8o, s71 (2) 
6.sso.sJJ (Jl 

12,407,920 (2) 
8.600,530 

• o,82J,4ZJ 
<0,417,71 8 

u .. us . 
* .. 

6J2 (2) 
5.5 t7 
1.925 
1,955 

Commercial 

Value 

* 
3979.600 (2) 

17.8QS,JOO 
6.•ss.493 
4o l 48,IJI 

(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 f rom U. S. Census Reports. 
• Liberty and OX war surplus used. 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Commercial Aircraft Engines 

PRODUCTION 

IOJO I OJI 

MiUtar;y Commer,ial MiliiiJr;y Commercial 

U nils Val~te Unils Value Unils Val we Unils Value 

~anuary, ... 157 $877.110 197 SS49,I2J t22 $626.916 55 Slt2,2TS 
ebruary .. . I15 667,999 I 27 s8 1,263 124 608,108 148 347.145 

M arch ..... 114 749.651 192 788,664 195 t,OJI,220 2J2 396.s6s 
~ril. .. ... . 145 88r,ooo 2!6 663,080 rs6 853.971 334 6o6,JSJ 

ay . .... .. 136 787,750 264 882.950 195 r,t\)0,643 321 452.716 June ...... . 152· !)U,4o0 •g9 59!>.600 >79 r ,o98,429 268 58$.4'88 
uly •. .... . !64 o66,s88 I 2 599.54~ 145 s>6J,768 212 47!>.504 

August .... , 2.24 I ,281 ,708 147 455.77 rr8 713,080 82 2 11).920 
September . . <46 86J,ti6 ~~3 249.39"9 "126 812,0$0 91 242,68$ 
Octob er . . .. 153 817,699 4 18.599 125 752,350 8s 281,675 
November .. 174 1,140.42$ 79 2J!,47 J 147 885.733 &5 25J,JOS 
December .. 16t 877.977 10 2J6,024 168 88t,950 63 2 14,600 ---

Total. .. • r ,841 $10,823.4 23 1,!)25 $6,255.493 r,8oo $ro,417.718 ' ·976 $4,192,23I 

S ALES 

~anuary , . . . t68 $9o6,5ro 131 5524.931 TS2 $910,916 71 S216.8•s 
ebruary . .. !28 71 2.599 143 594.738 144 748,819 191 538,385 

M arch .. . .. 132 819.851 176 704,106 1?2 918.408 243 533,105 
~ril ...... . 145 88!,000 217 624.990 169 902.$03 278 488,070 

a y . .• ... . 139 794.~00 234 7.12 ,188 195 !,1<)0,643 299 522.404 june .... ... ~46 898. oo 26 1 757, 220 186 t,lO,J,429 24$ 46 1,628 
uly •• . . . .. r66 980 ,588 145 415,825 I35 9ll ,268 208 475,224 

August .. ... 227 I ,293,033 201 5s6.7oJ [22 729.290 L2J 274.480 
September .. C45 853,u6 161 st6,551 126 8 r>,0$0 120 279. 165 
October . .. . 148 792,069 147 417.295 124 738.1$0 89 •oo.6ss 
November . . 170 r ,n8,525 8 7 2!)7.510 140 848.300 89 277.075 
December . . 171 9 26.977 ss 168,694 !68 873.765 53 218 ,9?6 

Total .... 1,8&s $t0,977-468 1,961 $6.310,751 1,827 $10,687.541 2,009 $4.576,0t> 



PRODUCTION AND SALES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES IN THE UNITED STATES 

r 9 :J..O PrOd~~tion u;30 Sal·es 1·93·1 P~oduction. t (!J.f Sales 
H. P. I 

N,umber Valu~ NJimlur Value ~umbtr ll alue Nu mber Value 

Under 75- .... " . ....... .. . . . . • .. .. 215 $r;8,2IJ.OO r88 $r zs,r•6.oo 749 $452,105 680 $404.790 

.~t!;~ : ::::: : :::: ·' ::::: ::: ::::: 678 r ,277.~·84 .()0 649 t,201,2f9.00. 341. 584.905 j6r 647.560 
68- t65,248.oo 84 210:093-00 IS7 286~071 1:13 3:!5·,547 

176-n; . , . .. .. . .. . , .. . , ... ..... , 2.80 6.04,600.00 289. ~42,700.00 3H. 674.770 331 7!>7.\H S 
226-~oo ... ... . . . .... . . . .. . . . • . .. . 260 I ,094,895 .00 322 ~ ,:\87.57 1.00 124 s6o.36o rss 69.1,·290 

HEigq .. .. .... ..... ..... ... .. { +S 5'1::450 :8 3$.04.0 

424 2,!)54.653-00 4'29. 2, 7 44,042.00 IJ4 69~.240 I 54 840,7 IO 
141 849..730 139 859,'66,0 

6o t -UP. . 4 34.900 s 4.~ .-soo 

Commer.ciill Totals . . .. .. 1~925 $6.255.49.3-00 I,Q'6t $6,3t0.75 r.oo 1,976 $4,192,231 2,0()9. S4,576:ou 

MILITARY: 
I 

U6- I75 . . . . . · • . . . ... . . . . . .. .. . . .. . .. ......... . .... ······ ·· ···· 31 $82,032 31 $82.-!'32 
I16- 22.5 .. ... . .. . . . , . . . • .. .. . . . • ... .. . ..... ...... . ... . . . ; .. ···· •'··· IS 2!),6Il 30 88; 131 
n6-3oo .. . .. . . _ ... .. .. . . . . . . . .. . ..... . . ... . . . . . .. . . . .. .. ......... . 29. 143.840 6 28,840 

301- 400 . . . . . . . . . . . . . . . ·; . ' . . . ... . . ...... . . . . . . ....•. ... . .. .. ··· · · · · · · · · · 4r r63,53o 41 r63.;530 
401-500 . ... . . .•... . . . . . . .. •.. . . . ·, -- ·· · ··········· ·· .... . -·-··· ·· ···· 869 4..461.372 . 877 .4.525,372 
sor-{>oo . . .... . . .... .. . . . .. . . . . . . . . ... · ·· ··· ··· · · · . .... .... .... ... . 705 4·530.333 734 .4,8o9,_636 
6or- up .. . ... . ... ... ....... .... . . . . . . . . . . . . . ..... · · ·· · · · · · · ·· IIO. 1 ,007, .000 t08 990,()0!) 

Military Totals .... . .. . . . 1,841 $t0,82J,4'2J.OO ! ,885 S ro.977,468.oo r.Soo $10i4I7,7t8 I ,827 $·ro,687,_54t 

Grand T ofal. . .. ... . .. . . . . . J,766 $t7,078.!)t6.oo J ,846 $t7,288,2t9-00 3 .776 $r4.60.9.949 3.836 S-rs,z63>553 
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AIRCRAFT YEAR BOOK 

EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE 
UNITED STATES IN 1931 

AIRPLANES, SEAPLANES AND AMPHIBIANS 

FuU Yt4, 

Country of DestinGI/on No. 
China. . . . .... ...... ....... .... >4 
Mexico... . ...... ..... . ....... . 85 
United Kingdom. ..... .. . . .. ... 3 
Canada. . ..... . ... ........ ... .. So 
Colombia .. . .... . ' . . . . . . • . . . . • . 1 

Chile..... ..... . . . .. ..... .. . . . 40 
Argentina... ... .. . .......... .. 25 

Siam ....••...•............ . . . . 
Hong Kong. . • . . . . . . . . . . . . . . . . . II 

Panama ........ ...... . .... . . . . 
Spain • ..•..... ... . ... . . . .. .. . . 
Philippine Islands . .. . .... , . . . . . S 
Australia . . .. . . ......•. .... , . . . 
Italy ... ..... ........ ......... . 
Honduras... ..... . . .. . .. . . .. . .. J 

Guatemala... . . . . . . . . . . . . . . . . . . 4 
Czechoslova.kia . . ...... . . . .... . . 
Netherland$ ... .. ... . . , . . . . . . . . . J 

Brit-ish India .•.. . . • . •.... . ..... 
Bruit... ... ...... ..... ... . . . . . IJ 

Union of South Africa . . . . .... . . . 
France ... , . ... .... . .. . . . . ... . • 
Rumania. •· . .. . ..... .. ... . ... . 
Germany .. ........ ..... •• .... • 
Greece . .... ..... ... • . .. .. . . . .. 
Peru . ..•• • , .. . •. . . . •.. .. . . ... . 
Japan ..... . .. ....... . . . ..... . . 
Java and Madura .... . .. .. .... . 
Cuba . ....... .. . . . .... . .. .. . . . . 
Other Netherlands East Indies . . . 
Venezuela ... .. . ......... ... . . . 
Bermuda .. .... • .. .. ..... •.... • 
Denmar~ ..... • . .... . .. . ... ~ · . . 
Iceland .... • . . ..... .• ... . . • . . .. 
Ecuador .... .... ....... ... •.. . . 
Salvador . . . ......... ... ..... . . 
Norway .. . ........ • .. .. . .. .... 
French Oceania ......... : ... .. . 
New Zealand ...... . . •.. ... . .. . . 
Dominican Republic ....... . • .. 
Uruguay . . .. , . . , .. , .... • . .. . . . 

17 

s 

5 
3 

2 

1921) 

VtJiue 
Ss28,7 41 
1,624,501 

77.080 

199.353 
60 ,000 

721,750 

375.693 

104 .600 

IU,353 
4$.092 
88,622 

J,6oo 
!)!),219 
22,761 
!0,000 

r6.ooo 

7.$00 

t87 ,237 
27,840 

8,053 
7,000 

3.954 
2,$2$ 
r,8oo 

Fldl Yea, 
1 1)30 

No. 

4' 
45 

7 
QJ 

2 

17 
20 

to 
tO 

I 

~~ 

45 
14 
7 
5 

Value 
S935,472 

445,626 
UJ,718 
67.} .776 

33.350 
3$5.090 
23J.87t 

71 ,064 

73.044 
2,790 
1.soo 

10,800 

s.soo 
510,234 

6 .097 

704.654 
301,687 

140,000 

J6.ssa 
20,000 

19.951 
6 ,000 
4.$1$ 
1,040 

No. 
38 
27 

7 
t 6 

4 

6 
2 

4 
4 
6 

4 

3 
J 

FuU YeM 
lf)Jl 

Value 
$ 644,170 

374.745 
263.$12 
62,3~4 

59.700 
ss,6o2 
51 ,19~ 

42.7$0 
42,600 
37,000 

32.575 
•6.472 
2$,000 
21.000 

15,599 
tr,400 
11 1000 

8,766 
7 ,369 

5.050 
4·48~ 
2,$00 
t,83S 
1,600 
r,5oo 

Tot.al. .. . . •. .... .... , , . . . . . 354 $5.514•480 321 S4,819,t'>60 140 Jr,8t2,827 



FLYING FACTS AND FIGURES )25 

AIRCRAFT ENGINES 

Pull Ye4r Full Year Full Ye<tr 
19~9 1·93'0 l{)J l 

Cou~tlr:v of Desli·ltalion No; Vdue No. Value No. Value 
Soviet Russia in Europe . ...... . . 2 $19,643 46 SxSs.~ss 45 $322,460 
N etherlahds ..... .•.... . . . . .... 20 68,458 27 [21;683 Jl -r 8s ,.r.92 
Mexico . ........ . . . . . . . .. . . .. . . 40 I13,205 24 79,298 37 151,419 
Panama .. • .... .. . • . ...• • .... . . 31 105,869 38 148,23! 28 II0,8tS 
China . . . . . . • . .. . . . . . .. , .. . . .• . 9 39,000 ll 65.090 38 100,120 
Chile .... . ........... . ... , . . • • . 6 30,571 14 7!,900 12 81,450 
Argentina . ...... . ...... ..... . .. 14 4J,08J 5 26,030 19 8t,247 
F.inland . . .... .. ... . . . . ..... • • . . l 7.496 [0 71,008 
Poland and Danzig , . .. . ...•.. , . .as I2I,OJS .. "i$.865 r o 48,098 
Sweden .. .. .. . •.. • .. . .. . .. •... . '3 t,lho 7 3.8.372 
Hong· Kong .. • .. . . . . .... , ... ,, . ... ··5.66o 1 4,000 6 3.5.400 
Ita)y . ..... • ... ...•.... . . , . . .. . ·3 6 2-J,292 9 35.391 

l!ifn~·.::::: : ::::: :::: :' :::::: :: •4 75.09.8 I4 6.4.557 7 35,161 
28 107.7~8 5 1 69,994 12 ~4.904 

Trinidad .and TobAgo ......•.. • . J 22i444 7 24,393 
Java' and Madura.' ... . .. . . . : • .. , 

"' 'i7.428 '4 xos,96i 4 23·.141 
Brazil . . ..... .. , .... . . .. . .. . ... 4 4 27,!22 6 20,09.3 
Colombia. ; . ........ . . ....• ... . 3 ao,o:ar 1 7,200 3 1·4.805 .. 
United Kingdom . . .... . . . ... . . .. 3 I2,t00 I 4·462 4 12,856 
Germany . . ..... .. . . •• . . . • ... . . 49 3H,47I 30 212,747 7 10,563. 
Peru . .. . . . . .. . . . ... . • ... . . • . . . 1 43,242' 34 180;007 ·2 to,5oo 
Cuba. . ...... . . .. . . .......... .. . 1 .4.827 7 2I,I53 3 ro,oso 
Nicaragua . . • .. • . ... • , . . . . ..... 4,000 ··· ······ I 7.soo 

~~~~~~: :: ::: :::: ::::::: :::: :: 4.'753 
12,000 5 20,275 3.ss6 

Newfoundland . .. .. . . ... .. . . . . • . 3.s·oo 
British Hondul'a.s ..... . .... .... . 3.375, 
Switzerland ......... • .... • . . . . . 1 19,375 · · · · ·i.75s 1,278 
!}.uatemala .... .. . .. . .. .. . •• ... . 4 7,150 4 ·I I,200 
Honduras ... . ........ . .... , . . . . 2 4.949 IS .59.•55 1,107 
Ne.w Zl'a4nd . .• • .. .....•. •. . .. . .. 8,266 482 

~~~~f:::: :: : ::: :: : : :::: : :.: 
12 43,843 1 4.025 300 

2 I,S29 5 22,7;H 
6 I.9,083 

West Indies .. . ... ... . . .. . .. . . . . 9.000 ········· Bolivia. ..• . ,, ............. . .. . . · · · ··j.96o 7.6s·o· 
Spain .. ... . .. .. . .. ....... . . •• . 7.254 
Venezuela . . ... . . . . ... . . . . ... • . . '7 ,2J2 
U:nion of South Africa . . . . , .. . .. . o,89P 
P hi!!pph1e Islands ... . ... . .. . . . . 5 52,27I 200 
Surmam ..•• . . .... .. . . .. , . . .. .. I 4,000 
Persia .. . .... . . ...... .. . . ..... . 3 .2,100 
EJ'Salvador . ... ... .. .. •. . .. • . . . I 9!3 
Tdnidad ......... . .. . .... ... .. I 766 
Norway .. . . .... . . .. . , . , . . , .. • . 200 
French· Oceania ...• . .. . • •. . . . . . ISO 

----
Total. .. .......... ....... . J2I $1 ,375.697 377 $a.6,lS ,076 3.17 $t ,474,48'9 

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES) 

Cou11tr:v of Destination 

Canada . . ..•..... .. . . .. . .. .. . ...•... . • . 

~ht~e:. ~u.s~i~ ~~ -~~~~~~: .. .. : : .. .. : ._. : .. : : : : .. 
Br.,zif. .•.. . . . . .. . . ...... .. . , . .. .. ... , . 
Japan . .... . . .. . . . .. , .. . . . . .. . . . . ... . . . 
Chile .. . .. . ...... . ... . . . ...... . . . . ... . . 
Netherlands . .. ... . . . . . .. , . . . .... . • . . ... 
Peru . ... ........ . . · II •• • • - ••• •• •• •• • •• • 

United Kingdom . , . . .. . , . . .. , .. .... .. . , 
M.exieo . . .... 4 ••••• • , . . . . . ... . . . . .. . . .. . 

~~te..~~i~ ..... :::: :: : :: ::: : : :: : : : :: : : ::: :: : 
Panama ... . ............. , .... , .. . .•. . . 
Italy . . . ..... . .... . . . . . . •.• • . . . .• . . • • . . 
·Philippine Islands .. ...... . .. . . ... . . . .. .. 
Java and Madu·ra . .. . .. .. ... , • . .. , . . . • •. 

Full Year 
1 {)2{1 

Value 

S857,033 
225,091 
<J6,o88 
·46.715 
81 ,191 
38,o68 
36,183 

124,649 
s8,su 

n4.027 
89,109 
41 ,710 
38.428· 
29,504 
20,227 

67 

Full Year 
~930 

Value 

S46S,I9.6 
337.987 
IJ4,084 
165.443 

7J,671 
265,574 

40.809 
IS 1,639 
20,640 
84,091 

204,676 
s8,182 
$2,442 
IO,S76 
t2,027 
27,135 

Full Y~ar 
193·1 

V alue 

$:292,675 
210,697 
164,236' 
126,399 
tr6,to6 
74.837 
71 .476 
65,786 
60,852 
6'0,053 
48 .413 
32.,913 
27 ,048 
26,4I6 
23,958 
21 ,378 



AIRCRAFT YEAR BOOK 

Country of Destination 

Germany ..... . .. ... .. .. . . . ... . .... . . . . 
Australia .. , .. . .. .... . .... . . . , ..•. ... .. 

f,~~~e~::::::::::: : : ::: :: :: : ::: : : .'; .': .' 
Colombia ... .. , . . .. .. • . .. . .. · .. .. . •. . .. , 

vi~~!~'d~.1~::: : : : : : : : : : : : : : : : : : : : : : : : : : : 
Poland and Danzig .... . . . . ... . ..... . .. . 
Czechoslovakia . . ... . . . ... . . . . ... • .. .. , . 
Switzerland ..... . ... . . ... . .. ... ....... , 
Newfoundland and Labrador . .. .. . . . , .. , . 
Union of South Africa , .. . .. ...... . . .. , . . 

~~e~~~~:: : : : : :::::::::: :::: ::::::: : 
Trinidad ... ...... .. .. .. . .. ...• . . . . ..... 
Trinidad and Tobago . . .. . . ..... . .. ..... . 
Italian Africa . . . . ....... . . , ........... . 
Other British West Indies .. .....• , ...... . 
Salvador . . ... . ... . . . .. . .. ..... ..... , .. . 
Kwangtung .... . . . . . . . .. . .... . ••. , ..•. . 
British India ..... . . . . .. . . .. .. .. •..... , . 
Siam ......... .. . . .. . .. .. . . ..... •• .... . 
Norway .... ...... . . .. ... . . . , ..... • . , .. 
Other Netherlands East Indies . , . . .... . .. . 
New Zealand ...... . .. . .. .. . . ... . ,. , , . , . 
Venezuela .. .. . ....... .. ....... ...... . . 

kr~"e·Y· i,; A'si~-~~ci 'E~~~p~ .' .' .' .' .': .'::;: .' .': 
fto~~~ds'. ·. ·: .' : : .' : .' .' .' .' .' .' .' .' .' .' .' .' .' : ~ ~ .' .' .' .' .' 
~~~t~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~~~~~ic::: : : : :: : :: :: : :::::::::::: ::: : 
Dominican Republic .................. .. 
LktVill .. .. ... .... . ............ ····· ... . 
Bermuda .......... . . . .. . ............ . 
Ecuador . .... . . . . .. . .. •. . . .. • .... •. .. . . 
British Guiana ... . .. . .....•••.. .. , . . .. • 
Bolivia .... . . . .. .... . ...... .......... . . 
Syria .... .... . ... .... . . ... . . ...... , ... . 
Barbados .... . .. . . . . .. . .. . , .. • .. .. , .. , . 
Azores and Madeira Islands ... . ......... . 
Yugoslavia .. . . . .. . . .. . . . ... .... , .. , . . , . 
Yugoslavia and Albania . . .... . . ........ . 

~~r::rt:·:·::::: ::::::: :::::::::::::::: 
Other French Africa . .. . .. . . • . ... , , . , , . , . 

~5!£~~· .. ·:·:·:::: :::::::: :::: ::·::: ::::: 
Virgin Islands . . ............. ......... • . 
Costa Rica . . ... .... . .. . ......... ...... . 
British Honduras . . . ........ .. .... .. ... . 
Austria ... , .... . ..... . ....... ......... . 
British Bast Africa .. .. . . .. ...... ....... . 
Other Portuguese Africa ....... ......... . 
Lithuania . . .• . . . . . . .. . , .... •.......... . 
British Malaya .... . .. . .... .. • .... •• .... 
French Oceania .... . ... .. . .. , ..... , .. , . 
Fr~nch West Indies ....... .. .. . ........ . 
Other Countries . .. . .. . .. , . .. . •• . .. , . , .. 

Total . . .. . . .. .. • . .... . . .. . . .. . . . . . . 

Full Yeor 
1{)20 

Value 
88,1)61) 
~4.837 
27,660 
25.311) 
26,842 

so 
4.050 

24.340 
1,096 

985 

.. ";9.672 
s,soo 
8,163 

31)6 

1 ,731 
•.91 3 

Jl 
36.501 
1,soo 
1,444 

17 
741 

1,607 

. .. . '6,65~ 

2,769 
231 

4o57S 
I ,OJO 

.. . "' 567 

.... " 655 

. ... '3.368 

.. .. "86<> 
300 

4.637 

Full Year 
ll)JO 

Value 

48.908 
20,470 
11.603 
11.925 
14.486 

r .sss 
t,6J2 
7.787 
2 ,06 2 
6.6 22 

294 
3 .879 

6 19 
3.126 

18,618 

... '" 872 
4-243 

534 
J ,J2 1 

.. .. " 472 
11,356 

7.400 

1)29 

.... '2.678 

175 
1 , 10 1 

4,222 
430 

1),731 

25 

. . . ·;1',286 
6.037 
4-24 1 
:t,042 
1,800 
1,536 
1 ,1 75 
1,0$ 7 

610 
1)8 
•s 
25 
19 

No1'1!- J93 J •ubject to slight chaoges. 

Full Year 
IPJI 

Volue 

15,729 
10,143 
8,•88 
7,725 
$.15~ 
$.756 

~:z~; 
3.915 
3.388 
2,868 
2,797 
2,725 
2,4JJ 

2,019 
1,730 
1.sso 
~.307 
1,236 
1,135 
1,050 

899 
796 
707 
6ss 
540 
499 
494 
441 
341 
240 
ltJO 
175 
175 
140 
IJO 
us 
96 
St 
81 
64 
52 

37 
21) 
IJ 
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AIRPLANE LICENSES 

December 15, 193 r 

- ., 
" "" t .~ .. .... .. 

2' ~ 

~ t 1:! .;; • V) 

.2 '() ·~ 00 <> 0 .... ... .., 
ci 

,. ., l ] "' .. ... .. .., 
"' " ~ 

~ ~ <t e e e e e ~ 
It 

" " ... ~ -:;: 
Q' ~ 

.. 
~ :! <; ~ ~ ~ ~ ~ :;;!, ~ 

I-. -.: 0 

~ ~ " ~ "' ' "' "' :<: ~ ~ ~ ~ "" ~ ~ lrl CQ CQ CQ 

- - --1-------- - - - 1- -- -- -- - -
Ala .. . . . .. 32 l .... .. .. 2 7 [1 5 6 .... ... . 6 7 19 
Ariz .. . ... 39 ..... 1 ... . .... 7 15 12 4 .. .. . ... .... l i 21 
Ark . . . .... 51 . ... . ... I 4 10 IS 10 [1 .... .. .. .... n 29 
Cal .... . .. . ?63 22 2 10 74 237 J!)O 173 55 51 90 33 20.) s84 
Colo ... . .. 49 . . . .. ... . .... I 3 27 12 6 2 .... 2l 25 
Conn ..... rt6 l 1 1 3 15 so 31 14 22 "26 

2 42 so 
Del. . . . ... 55 ..... .... 1 l r2 32 5 4 11 . ... 9 9 
D. ol C .... 78 I ... . .... 6 16 17 27 Il . ... 16 ••.. 4 sa 
F la . .. , . . . r 11 t .... 2 7 18 44 '29 !6 2 . . .. 52 6~ 
Gt~ ...... . . 41 . . . . . .. .. l . ... 7 18 10 5 I 4 . ... 19 17 
Idaho ... .. 22 .... , .. ;·~ 

1 6 5 7 ,} .. .. " 66 ... ' 10 !2 
Ill . . . ..... soli 1 ' 18 10 7 211 9'2 65 17 7 155 >6:! ' ' f ' ' 
Ind .. . .... 178 3 1 8 39 77 26 24 2 It 3 67 95 
rowa .. .... 135 ··· ·· .. A. .... 6 32 55 31 t r 2 .... ... . 53 80 
K ans .. . . . . t 83 I . .. . 1 5 28 70 46 32 41 3 I 59 19 
K y .. .. ... 35 -·· · · .. . ... . 4 7 IS 7 2 . .. .... .... 16 1!:/ 
La . ...... . 84 4 7 .... ... . t7 29 21 6 . ... 19 ... • 34 J! 
Me .•..... JJ ..... .. .. . 1 8 16 4 4 .... .... . . 22 ti 
Md .. ..... 83 3 .... I 5 11 4 1 14 8 17 . . .. I 19 4~ 
Mass ... . .. 203 3 2 2 s 40 82 47 22 9 .... ... 8~ 103 
Mich ... . . . 398 ~ ... . 4 18 72 140 81 So 95 8 2 91 202 
Minn . .... ll4 2 ... . 2 7 28 42 26 7 .... 18 I 2~ 69 
Miss ..... . 27 .... . .. .. . ... I 2 14 9 1 . ... .... [() 17 
Mo ....... 232 8 1 .... Jl 42 104 44 22 37 28 q ss o3 
Mont . .. . . 33 .... .... I 8 17 4 3 .. 3 I 11 13 
Nebr . .. ... 157 6 .. .. 3 17 69 37 25 l1 9 I • 52 75 
Nev . ..•.. IJ ..... .... .... I 5 5 . . . . . 2 .... .... ... . () 7 N.H., .... 24 .. . .. I I 2 7 11 2 . .... ... ... ... . 14 10 
N. { .. .. .. 202 3 3 I 4 27 84 58 22 3 1 ... . ... . 68 103. 
N. 1 . . . . . 2l . ... .... .. . . ] 14 4 2 .... .. .. . ... 1 2 9 
N. Y .... .. ·~57 t6 2 ~ 29 170 447 21I So 75 I 4 2 t 1 23 7 489 
N.C ... .. . 6~ ..... .... 4 7 14 23 8 6 ... . .... .. .. 27 35 
N.D ..... . . J8 .... I .. . ,. 2 9 17 9 1 . ... . . .. .... r6 .. 
Ohio . . .. • . 437 8 3 ,4 13 83 I7I 99 56 49 47 2 I J 1 208 
Okla .. . . • . 256 I .. .. .. .. 4 1~ 

13 1 58 t 8 27 10 ll 55 tSZ 
Ore ... . .. . 8s ( .. .. 7 33 20 8 . . , . 9 9 23 44 
P4 ........ 460 IO 3 8 21 100 163 116 39 37 25 5 [24 259 
R. ! .... .. 28 T .. .. ... . . . . . 6 12 6 3 .. . . .... .. .. 13 TS 
s . c ...... x.8 ... .. . .. . ... .... 8 7 I 2 . ... .... .... 7 II 

s. D ...... 53 1 ... . .. .. 1 17 18 12 4 ... 2 .... 15 33. 
Tenn ... . . . 7~ 2 .... .... 2 8 37 I8 6 .... 3 . . .. 2!) 41 
T ex . .... .. 33 5 9 . .. . 2 16 55 174 6o 19 . ... 44 IS 116 160 
Utah ...... 3 1 I .... .... .... IT 12 7 . .... . ... 8 2 8 q 
Vt . ....... 19 I .. .. .... I s 8 3 I . .. . ... .. 6 13 
Va .. ..• . .. so .. . .. I . ... 2 !2 24 14 6 2 4 .. 21\ 27 
Wash ..... 134 .. . .. -·· · I 17 35 47 26 8 8 J6 3 .32 55 
W.Va ..... 43 1 . ... .... 2 6 12 17 5 .... 1 14 28 
Wiso . . ... . I78 2 ··-· 2 12 51 67 29 I S .... I .. 70 107 
Wyo .. .. .. 55 2 . .... .... 14 8 14 10 7 .. .. Jt . . 9 IS 
Alaska. etc. 32 2 .... .... .. . . 3 16 9 2 .... 17 . . 5 10 

-- - - - - -- ------- - - - -- ---- - -
Tota l . . , 1.>79 Hn 28 66 J49 1,496 .1.•53 1,607 159 549 68 1 1.13 2.23 1 J-975 

-
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AIRPLANE LICENSES AND IDENTIFICATIONS 

- .. 
-~ ~ "' ~ " t; ~ e " ~ ";! .;; .() 

'0' '0' ~ E "' .... "" "' 0 ;:;; ~ ~ ~ :0 

~ 
.. .. .. " 

.., " 1: ~ 
:.?:; ~ 2' :?; e e e. e " g ~ " " ..., t; 
-.; !:) ::;j t.. "' "<: ~ ~ ~ ~ ~ ~ ~ ~ 

V) .. 
~ Q " " ~ " ell ~ :>.: ::Jl ::>1 "" ::Jl ::Jl ::Jl I~ <q <q 

1- - -
Ala ... .. .. 62 7 ... I 4 11 17 t2 10 . •.. .... 6 II) 37 
Ariz .... . . 49 ... . . J . .•. I 9 17 13 6 .... . .. . .. . . 19 JO 
Ark ..... .. 7J 4 2 2 9 IS 16 I3 12 • .•. . .. . .... 25 48 
Cal. ..... . [,175 71 40 13 9i 266 412 208 68 61 92 37 259 726 
Colo ... . . . 82 3 I 3 4 9 33 19 10 s .. . . ' ' .. 34 4 3 
Conn . ... . 143 6 3 3 4 I9 54 39 IS 29 . . . . 2 46 61> 
Del ...... . 69 1 • • • • . .. . 1 2 I> 32 1I II 23 26 . .. . 9 I 1 
D. of C ... 82 I ... . . ... 7 18 17 27 1 2 . . . . I6 . . .. 7 59 
Pia . ..... . I79 11 i 3 15 27 53 4J 20 2 .. . . 1 68 loS 
Georgia . .. 87 10 4 4 9 t6 23 14 7 I 4 ... 25 51 
Idaho . . .. . 33 I I .. is 2 8 6 li 4 . . .. . .. IJ 20 
Ill. ....... 743 51 17 40 IS4 ·~~ IJZ 89 52 66 7 19> 427 
Ind ...... . 2J 30 7 s 19 s8 46 ~i s 1I 3 85 184 
la .. . . . .. . 213 16 5 2 10 44 63 55 s .... ... . 74 134 
Kans .... . 3J6 34 8 J 21 53 97 77 43 72 3 I 76 t84 
Ky ... . ... 55 I 2 I 5 15 Ill II 2 . ... .... .... 21 34 w .. .. .. .. 102 7 10 . . •• 2 22 31 24 6 . ... 19 ... . 37 46 
Me .. . . . . . 53 J 2 ... • I3 22 6 s .... . . . . ... . 28 25 
Md ... . • .. ro6 9 I 2 6 ( J 42 .. 11 19 . .. . 1 28 58 
Mass . .... 244 9 4 4 () 51 90 57 23 9 . ... .... 99 136 
Mich .. ... ss2 33 11 I I 3J 86 I67 IIJ 97 127 8 2 1<9 296 
Minn ... . . 199 •9 6 2 15 48 56 31 16 .... 18 I 43 137 
Miss . .... . J8 3 .. .. .... J 4 16 II 1 .. 2.8 . . . . 12 26 
Mo . . . ... . 356 35 10 s 19 60 u8 62 47 . '6~ 20 78 tell\ 
Muu t. . . .. . '>4 7 2 I 7 IS 19 

48 
6 . •.. 3 I 23 37 

Neb . .... . 213 24 . .. . I 7 28 79 26 33 9 10 53 108 
Nev ... .. . 17 ····· I .... 1 5 5 2 3 ... . .... . ... 6 11 
N.H ..... 29 .... J I 2 7 ll 4 1 . •.. .... .... 14 IS 
N·{J- ··· · 328 24 l4 s r2 55 107 81 30 43 . . . . .. .. 89 196 
N ... .. . •s I ... . . . . . I 2 14 5 2 • •. . .... . . .. 12 13 
N.Y ... .. . 1,214 49 29 10 49 217 496 26'1 IOi 101 147 IS 290 66t 
N.C . . ... . 110 10 3 s ~~ 27 2S 14 I . .. . .. .. 30 79 
N.D . .. . .. 72 t2 4 2 4 13 21 IS I 

" 68 ... . .... 21 51 
Ohio ... . .. 6t8 42 IS 8 34 117 198 13-J 70 49 2 168 331 
Okla . . .. . . 358 31 6 • t.; s• 143 77 32 33 10 12 73 2,l0 
Ore .. ... . . 149 17 I I f1 JO 42 3• IS 6 9 IJ 34 87 
Penn .. . .. . 570 33 II u 27 tr3 176 143 ss 63 27 6 134 340 
R.I . . . . . . 34 3 I ' ' .. .. .. 6 I 4 7 3 .... .... .... I J >I 
S.C ...... . 47 9 ... . .. . . 3 II 11 10 3 .. .. . ... .. .. 12 35 
S .D ..... . . 70 2 3 I 4 23 20 I2 s . ... 2 . . .. 18 so 
Tenn ... . . 106 IO 2 1 4 13 47 2J 6 . ... 3 . • . . 33 70 
Tex ..... . . 450 47 tl 3 33 71 187 73 2S 7 44 16 lSI 238 
Utah ...... 39 I I .... .... 14 IS 7 I .... 8 2 9 20 
Vt ...... .. 22 I 1 .... I s 9 4 I ... . ... . .. .. 6 I6 
Va .... .. .. 75 3 I 2 2 16 26 t8 7 • 3~ . . . 3 28 41 
Wash .. . .. 193 8 3 3 24 46 54 41 14 ll 56 87 
W.Va . ... 60 7 3 .. .. 3 10 I3 19 5 ... . I . ... 16 43 
Wise .. .. . . 278 21 ll 7 22 6s 78 48 26 5 1 .. .. 91 175 
Wyo ... ... 67 2 .. . . .... 16 IS 15 I2 7 ... . 31 . . .. 9 27 ---- - - - - - - ----
Total U.S. 10,528 728 271 148 6JS 2,007 J.ss6 2,160 1,023 841 675 161 2,811 6,040 ----------- - - - - - --------- -
Alaska. etc: 41 s 2 I 1 3 17 10 2 . .•• I7 .... 7 17 - - ---- - ---- - - - - - - - --------Gr. Total.. 1(;,5691 733 nJ 149 636 2,0.10 3.573 2,170 1,025 841 692* 161 2,818 6.051 

• Airplanes licensed in name of Transport Companies, but used for non·sClheduled work. 
listed under Aerial Service. 
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AIRPLANE IDENTIFICATIONS 
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t1 ~ .!? >0 ... .., 

"' 0 ~ 
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,., 
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~ 
.. .. e e e e e ~ <; P.. " " "" ti -:: 

~ <; (:) 
;:;?, ;:;?, ::!, ;:;?, ~ ~ ;:;?, 

~ ~ ~ -.: 0 

" 0 Q h " ~ " .;; Vi "' :<: ~ ~ .... ~ ::.; ::;: <:I <Q <11 ~ "" -------- --- - ---- - - -- -- ---
Ala . . .. ... .10 6 .... 1 2 4 6 7 4 .... ·-·· .... 12 18 

Ariz .. .... 10 . .... 2 .... 1 2 2 1 2 .... ... . ... . 2 8 
Ark . ..... . 22 4 2 I 5 5 I .> I . ... .... . .. 3 I 

Cal. ... ... 212 49 38 3 2J 29 22 3S 1.; 10 2 4 54 142 
Colo .. .... 33 3 l 3 l (J 6 7 4 J .. .. ... . 12 18 
Conn ..... 27 s 2 2 1 4 4 ~ I i .... . .. . 4 I6 

Del. ... . .. 14 ..... .. . . .... I .... . . .... 6 7 I 2 . ... . ... . ... . 2 
D.ofC .... 4 .... . .. . . ... . I 2 . . . .. . . . .. 1 . . ... ' . ... 3 I 

P ia ..... .. 62 10 7 I ~ 9 9 14 4 .... .... I I I'> 45 
Ga .. .. .. . . 46 10 4 3 S> 9 5 4 2 .... .. .. .... 6 4 0 
Idaho , . ... II I 1 .. .. I 2 I 4 1 .. . . . . .. .... 3 s 
Ill .. .. .... 23 6 so 17 4 22 47 32 40 24 35 .... ... , 37 164 
Ind . ..... . 110 n 7 4 II 19 II 20 II J .... ... . 18 89 
I own . . . ... 78 16 s 2 4 12 8 24 7 3 ... . .... 2 1 54 
Kans ...... 153 3 3 ~ 2 10 25 27 31 II Jl ' ... .... 17 105 
Ky ..... . . 20 I 2 1 I 8 3 4 ~ .. -- .. .. .... .... 5 15 
La .... .. .. t8 3 3 .... 2 s 2 ~ · · ·· · .. . . .... . .. . 3 IS 
Me ... . ... 20 3 2 ... . I 5 6 2 1 . ... .... .... 6 I4 
Md . . .. . . . 23 6 I 1 I 2 I 8 3 2 .... .... 9 12 

Mass ...... 4 1 6 2 2 I II 8 IC I .... .... . . .. 13 28 
Mich ..... . 154 30 I2 7 I S I4 27 32 17 32 .. .. .. .. 28 94 
Minn .. . .. 85 li 6 .. ~ 20 I4 II 9 .... .. . . .. . 17 68 
MiS$ .. . ... Il 3 .... .... • 2 2 2 .... . . . . . .. 2 9 
Mv . .. ... . 124 -n 9 s 8 18 '" I8 ·~ 

., ... 6 2.} 68 
Mont ..... 3 1 7 2 t 6 7 2 J 3 .... .. . . . .. . 12 I!) 

Ncb . . .. .. 56 18 .... I 4 II 10 II I .. .. .. .... I 3 3 
Nev ... . . . 4 .. .. I . ... ... . ... . . . ... 2 I . . . . . . .. . .. . ..... 4 
N.H ...... 5 . . . . 2 ... . '" 8 .... 2 I ... . .... ... . ..... s 
N·{· ..... 126 21 It 4 28 23 23 8 .. ... . .... 2I 93 
N. L .... 4 I ... . .. 8 I I . .. .. I ..... .... . .. . .... 4 
N.Y .. ... . 257 33 27 20 4 7 49 so 23 26 5 1 53 02 
N.C .... ,. 48 I O 3 I !I I J 2 6 2 I .. . . . ... 3 44 
N.D ...... 34 I2 3 2 2 5 4 6 . .. . ... . ... .... 5 29 
Ohio ... . . . I S ! 3 4 l2 4 21 34 27 35 C4 19 2 .... 3 7 123 
Okla .. .... 10 ·2 30 6 2 1 1 8 12 19 14 6 . .. . .... t 8 78 
Ore .... ... 6 4 r6 I 1 a 14 9 I ~ 7 6 ... 4 II 43 
Penn ...... 110 23 8 4 I3 13 27 r6 26 2 1 10 71 
R. I. .. .. . 6 2 I .. . ... . . .. . 2 1 ... .. .. .. . ... . ... 6 
s. c ...... >9 9 ... . .. . 3 3 4 9 I ... . ... . .. s 2 4 
s. D ...... I 7 I 3 I 3 6 2 . . . . I ... .... . ... . ... 17 
Tenn ...... 3·3 8 2 I 2 s 10 5 ""(, . .. . . . . .. .. 4 29 
Texas . . ... 1 15 38 II I 17 I6 I J 13 I .... I 35 78 
Utah ... ... 8 ... .. I ... . .... 3 3 ·· ·· - I . ... ... . ... 1 7 
Vt . ..... . . 3 ·· ·· - I .... .... . ... . 1 I .. . . . ... .. . . .... . . . . . J 
Va . .. .. . .. t6 3 .... 2 ... 4 2 4 J .. . . .. . .. . 2 14 
Wash . .... 59 8 3 2 7 II 7 15 6 3 ... . .... 24 32 
W.Va ..... 17 6 3 .... I 4 1 2 . . . . . ... . .. . . . . . 2 IS 
Wise ... . .. tOO 19 1 1 s tO I4 II I !) [I 5 .. .. .... 27 68 

9 

Wyo ...... 12 . . . . . .... .. .. 2 7 I 2 .... . .... .... . ... ····· 12 
Alaska, etc. 9 3 2 I I .... . 1 I .. ... . ... .... .. .. 2 7 

- ------------- - ---- - - ------- -
Total ... 2 ,')()0 6 1'2 245 8.• 287 S i d 4 20 s63 266 292 1 1 r8 5 8 7 2,082 



5JO AIRCRAFT YEAR ROOK 

AIRCRAFT APPROPRIATIONS, UNITED STATES 

1922-23 Army .... •. 
Navy . . .. .. . 
Air Mail . . . 
N.A.C.A .. . . 

1923- 24 Army ... •.. 
Navy ......• 
Air Mail. . . 
N.A.C.A . • .. 

1924- 25 Army . ... . . . 
Navy .. ... . 
Air Mail. .. . 
N.A.C.A ... • 

1925- 26 Army ... .. . . 
Navy .. . .. . . 
Air Mail. ... . 
~.A.C.A .. ..• 

1926- 27 Army . . . .. . . 
Navy .. • . .. . 
Air Mqil. . . . 
N.A.C.A . •. . . 

1927- 28 Army . . .. . . 
Navy .. ... . 
Air Mail. .. .. 
N.A.C.A . .. , 
Commerce .. 

1928- 29 Army. . . . . 

~i~v~·;ii :." ." 
N.A.C. A ... . 
Commer¢o .. 

1929- 30 Army . .. . . . 

~i~vki'a'ii.'. ·. ·. 
N .A.C.A ... . 
Commerce . . 

193<>-31 Army .. . . . . . 

~i~vkiaii.·. · .. . 
N.A.C.A .. . . . 
Commerce . . . 

1931- 32 Army ... ... . 
Navy .. ... . 
Air Mail ... .. 
N.A.C.A .. . . . 
Commerce .. . 

1932- 33HArmy ..... . . 

~i~v~·a:;i ·.·. :. 
N.A.C.A .. .. 
Commerce. , 

S12,895.ooo 
1·~.683.590 

!,900,000 
210,000 

12,426,ooo 
14,647.174 
1,500,000 

283,000 
14,1 <3 .043 . 80 
15,150,000 
>.?so.ooo 

470,000 
f4,700,000( 1) 
14,790,000(2) 
2,810,000(3) 

534.000 
15,050,000 
r8,sos.•88 
a.6so.ooo(J) 

513,000 
20,.J96,JOO 
20,100.000 
4.•5o,ooo 

5f3,000 
3.791.500 

24,848.562(4) 
32,189,s6o(s l 

6,4JO,OOO 
600,000 

4•J6<,8so 
34.690.785 

J 1,4JO,OOO(S} 
IJ,JOO,OOO 
1.~92.200 
6,416,620 

JS.823,473 
32,033.21 (_ 
2 r .6oo,ooo(6l 

I,J2J.000(7 
9,207 .430(8 

31.47!).635(9) 
.ll,145,000 
27 ,000,000( tO) 

I,0$1.070(1 l ) 
ro.362,JOO( 12) 
25.482.900 
26,660.000 
26,000,000(13) 

1,012,3 10 
8,929,660(14) 

1'otnl 

32,624,000 

48.!)50,800 

87 ,12Q,6os 

/n"ea~·e or 
Decrease 

- S6,305 .ooo 
+T,270,159 

+ 650,000 
+to,ooo 

-469,000 
-36,416 

-400,000 
+73.000 

+ 1,681,043 . So 
+so•.826 

+1.250,000 
+187,000 
+s86,956. 20 
- J60,000 
-1so.ooo 

+64,000 
+JSO,OOO 

+3.715.288 
- t'6o,ooo 

- 21,000 
+5.346.300 
+ 1.594.112 
+r.soo,ooo 

+J.7!)J,S00 
+4.452,262 + 12,o8g,s6o 
+2.280,000 

+87.000 
i'S70,3SO 

+9.842,223 
-?59.$60 

+6,870,000 
+692.~00 

+>,054.110 
+ t.l32,688 

+6oJ,21I 
+8.300,000 

+z9,000 
+2,790,8IO 
-4.343.838 
-888.~11 

+5.400,000 
- 269,930 

+ •.154.870 
-s.996.7JS 
- 4.48$,000 
- 1,000,000 

-38,71$0 
- '·432.640 

Net 

+3.6•6.869. 80 

+350,956. 20 

- !2,9$J,I35 

( 1) Plus h.1so.ooo "contract .authorizations" for additional purchases of aircraft. 
(2) Plus S4,1oo,ooo "contract authorizations" lor additional purcha.ses of a ircraft. 
(.l) For the contract Air Mail Service Ssoo,ooo was appropriated fo r 1926 and $2,ooo,ooo 

was allowed for 1927. 
(4) And contract authorization of Ss.ooo,ooo. 
(s) And contract authorization of Sto.ooo.ooo. 
(6) Includes $6,6oo,ooo for Foreign Air Mail. 
(?l Includes Srs .ooo for printing. 
(8) I ncludes $7 ,944.000 for new and improved air navigation facilities. 
(9) Not less than S15,296.23t to be spent for the purchase of new airplanes, equipment, 

s_pa.re parts, and acces~ries. 
(xo) Inclu(ies $7,00o.ooo for Foreign Air Mail. 
(rr) Includes S>J,OOO for printing. 
(u) Includes Sg,ooo.ooo for new and improved air navigation facilities. 

iiJ) Includes S,,ooo,ooo for Foreign Air Mail. 
14) Includes St,JOI,t6o for" Aircraft in Commerce." 
Plus $6,2so,ooo "contract authorizations" for additional purchases of aircrnH. + Shows amount of increase. -Shows amount of decrease. H Proposed expendi tures. 
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AIR. .MAIL OPERATIONS BY ROUTES DURING 
CALENDAR YEAR 1931 

Length ""files Pound~ 
o{; Route Miles Actuall:y of Mail Amount Paid 

A M Numb~r and Termini Miles) S<heduled FI()1J)n D.spatched to Carrier 
1 . Boston -New York . .. •.• ..... 200 282,567 <>42,263 137.112 S16J,267.3S 
2. Chicago-Memphis .... ...... • 523 472.928 437.549 66.424 262,130. 28 
J. Chicago-Dallas .•..... . ..... I ,048 r,Bs6.326 1,673,011 Sflo452 1.193.209-40 
4· Salt Lake Cit y-San Diego . ... 782 1.042,679 1,028,007 638,616. I)J0,4S6.!)7 
5· Salt La ke City-Seattle . • . .. ,. 1,017 1,28;},230 t,2t7 ,22 7 347,082 951 ,54t.50 
8. Seatt le-Sa n Diego .. . . . . . .... 1,238 1,386,172 1,340,1 03 400,71·5 8!)1 '102.09 
9 · C h icago-Pembina ..... , . . ,. , . 1,620 1,478.431 1,422,330 276 ,09 1 9 12,557-5.0 

11. Washington-Cleveland . . .•... J26 466,044 388, 04 ot;n ( 171,15!.36 ... Cheyenne-Albuquerque-
Ama rillo ... ... ...... . .... 771 353.174 339.507 107,209 201,62$.17 

16. Cleveland-Louisville* ..... . .. 35 1 126,364 111,874 JO,t6o 8J,074•I6 
17. New York-C hicago ..... . , ... 736 2,087,185 1,8 I 3,590 I, 709,864 I ,482, 7 29.!)8 
t8 . Chicago-San F rancisco ....... 2,027 4.~04 .365 4,0.88,665 1 ,S07 .535 3 .747.952.83 
'9· New 'Vork-Miami ..... ... . . . 2,254 3•204,685 2,986,I 6I 84!),817 t,8 r6,5 13.45 
20. New York -Por t Worth ... . ... 1.7!)3 I, 1>5,088 1,009,469 175.931 6 15,750.90 
21. Da lias-Galveston . ... . ... .. .. 333 244.945 2JJ ,233 37,26,3 139.799-03 
22. Dallas· Brownsville ...•...... 541 4o6.301 395.092 84,012 248,585.91 
2J. Atlanta-New Orleans . .. • .. .• 488 356.370 342.!)57 I00,87{> 215.80<).76 
24 · Chicago-Cincinnati. .... . • .. . 274 403.386 375.654 83,222 24J,9SS· 77 
25. Atlant a- M ia mit ....•. . .... . 777 28$.163 258,838 88,786 157,8!)1.44 
26. Great F alls-Salt Lake City . .. 509 648,147 634.90!) 62 ,747 365.668.25 
2.7· Bay City-Chicago ... ... ... . . 1.384 I ,141 ,32·2 1.I$I .72I 181.352 6t2,71r.6s 
28. St. Lou is-Omaha f .. . . . . .. ... 404 116,706 L9!),847 60,5 34 ss.oB?.• S 
•9· New Orlea ns-Houston .. . .... 325 2J6,I 70 2JO,o8s 51,198 I 1 1,825.38 
30. Omaha-Atla nta (part) ..• . .. . 1,208 1,: 3g.s21 !,039,203 2$!),380 688.3H>.83 
30. Kansas City-Denver (part)f .. 544 l2 .480 216,856 15,463 86.742-40 
33· Atlanta-Los Angeles (part) .•. J.0$2 2,019.786 !,888,829 240,380 1.645 ,928. 71 
33 · Albu~erque-El Paso (part) fl , 222 67,200 66,096 3.123 52.269-09 
34· New ork-L os Angeles . ... . . 3.339 3.425,191 3,073,553 587,624 1,81 t. t !)t .46 

Total. .... .. . . . . . . . ... . 26 ,560 30,283,932 28,205 ,533 9,oos ,o;9 S•9.8S8,86g.8; 
• A M r6 Consolidated wit h A M 20 effccti\'e June 1, I93I . 

i AM 25 Consolidated .,;th AM 19 effective April r, I!)31· 
A M 28 Consolidated with AM JO (Omaha-At lanta Part) effective June I, 1931. 
Operations started June I , 1931 

II Operations started Aug. r, 19JI. 

M ONTHLY AIR TRANSPORT OPERATIONS 
AME RIC AN AIR LINES 

M iles Miles P assen&er Air 
1930 Seheduled Flown P•ssengerJ MiLes Mail 

J anuary ... , ... . ... !,977.240 1,607,336 11,214 4,o8o.665 559.044 
Februar y .... . •.• . 1.792 , ! 00 r,ur.m 28,675 4 .861,636 593.862 
March . • . ... . . . . . 2,0J 4,!)6I r , 5,826 J4.I53 5,'216,62 t 667.705 
April , ...•... . . . .. 2,304,177 :2,'2JJ,034 37.950 9.9$7 .403 714,!)14 
May ..... ..•....• 2 .444-995 2,412,80 ! 40,t 40 I0,75J,9S2 743.955 
j une .. .. . .•.....• 2,602,053 2,5JJ,847 40.847 Ir,!)09,J6t 7'16,849 
July .. . •.... ..... 3,I22,J49 J,098.S70 44.115 u.6ro,5t~ 72 4,631 
August ... .... .... 3,027,370 3.oo6,o69 46,299 !(,813,04 728,326 
September ....•... 3.046,808 2,993.261 43.818 11,14!,631 737-350 
Oct ober . .... . ... . 2.88!).928 2,690,890 21 ,789 4.903.425 773.784 
November .. . . . . • • 2,7!)8,750 2,505, 5I3 19,215 4 ,246,075 67,0,0J9 
December •... · .. .• 2,662,388 2,315.343 17,6!.!5 4.051.455 197.659 

T otal. . .. . . . . J0,703,II9 28,833.967 33$.SliO 94.545.784 8,428,118• 

1931 
january . .. .. . . . .. 2,7$3.550 2,475,3o6 17.549 4.064.86!) 723.096 
February . .. . . .... 2,632 ,848 2,288,395 >0,978 4.903,387 678,37 I 
:March ...... .. ... 2,!)88,916 2,663,!)40 27,87(l 6.724.101 i 51 .4S l 
Af.ril ., .... . .. . .. . 3,6sr ,618 3 ·412.594 . J2,0 79 8.320.518 778.164 
}.; ay •... . · • · . . . .. 3.717,970 J -491 ,30!) 34.737 9,213,02!) 776,663 
~unc .. ........... 4.066,!)55 J,!)T0,!)31 42.928 12,263,006 803,935 

uly ....... ... . .. 4,325,875 4,213.403 ss.182 14,681,694 807.$08 
August . .• ........ 4 -716,697 4.528,!)08 54,163 13.978.567 832.!)19 
September .. . . .. .• 4.S78.488 4.381 .597 62,4T9 15.778,643 825,174 
October ... . . .. . .. 4,808,494 4.43 7.306 $0,958 12,575.584 863 .039 
November, . .. .... 4,715,720 .).86 1,073 JI,4IS 7.442.473 747.666 
Deeember .. . . • ... 4,5o6.s4• J ,7J0,6t6 26,873 6 ,• 83 .282 7$7. 209 

A;,. 
ExpreJJ 
u,846 
I $ •. 038 
27,349 
26,8 14 
•5.448 
30,569 
2J,670 
28,790 
28,$6 2 
24,566 
2 2,J t 0 
2 ! ,0J 6 

286,798 

61,063 
62,455 
8$.486 
59. I6S 
5 7,631 
61,!)40 
76,8so 

101,!)92 
117,263 
88,071 
45.122 
68,126 

Total. .. . . ... 47,463,673 43.395,478 457,753 n6,232,IS3 9.3'S I,ros 885,164 
• Does not include an annual total of 85,557 po'lnds carried on small lines for which m onth!}· 

figures are not available. 



AIRWAY MARKING AND LIGHTING IN 1931 

LIGHTING WEATFIER 

ROUTES 
ln S trt1iCC Lighled 

Bound· Obslruc. 4irwn:v Lighled I Httr-
lion Rola(e Flash Air·wa.ys u.s.w.B. Miles Mil<S mediate ary Lighls l.ights Tel~l-ype Telet;vpe 

Fi elds Lights Ll,hl.l 

-------- - - ------ ------------Albuquerque- Amarillo . .. . . . .. 295 195 2 76 18 Ill !7 3 0 Amar~llo--Kansas Crty .. .... . • . 4~4 48 , 6 1$4 64 39 2! 7 4 A tlanta-Chica~o . . .. . .. ...... 649 649 '4 41J ss 5 1 2 12 5 Atlanta-New ork .... . . . . .. . . 7~6 788 1J 42 7 172 8o 6 17 5 Brownsville-Fort Worth .. ..... 522 $22 7 209 26 32 I 0 7 Brownsville--Houston . . . . ..... 345 J4S 10 124 4 32 0 0 3 Chicago--New York . . . ....... 728 72& ·~ 4 91 147 76 2 24 I Chicago--Twin Cities . . .. . ... •. 381 381 10 2 2J so 4 2 7 0 6 Cincinnati-Chicago . .. . . . . ... . 276 276 6 16 J 12 26 0 4 2 Cleveland-Albany. . . . . . . . . .. 451 457 JO 22J 72 39 ~ 0 10 Cleveland-Detroit .. . . . .... . . • I J2 IJ2 I JO 3 8 1 4 0 Columbus-Philadelphia .. ..... 42~ 426 6 190 I !) J8 14 IO 0 El Paso--Fort Worth . . . . . . .. .. m 544 '-' 60J .. ~ 40 2 0 6 Port Worth- Atlanta .. . . ... . . • 172 0 0 0 2 0 2 10 Fort Worth- Wichita .. ...... . . 350 350 6 160 26 24 16 0 2 [ndianapolis-Oayton .. . . . ..... I J4 IJ4 2 7J II) IO 0 4 0 Kansas City-Chicago . . ...... , 407 407 6 2[1 29 47 I J 4 Kansas City-Omaha . . . .. .. . . . 170 170 3 76 26 lo () 4 0 Kansas City-St. Louis . . . . , . • 223 2 28 6 154 :\I 21 0 s 0 Los Angel,es-Anrar111o .,., .. .. 9 76 326 0 0 0 25 0 9 5 Los Angeles-Salt Lake . .. . . ... 6~4 63 4 21 SSJ 18 51 66 0 17 Los Angeles-San Francisco . ... 3 0 380 i 172 29 .14 3 lo 3 Louisville-Cleveland .......... 31 I Jil 7 1$1 so 31 I 6 0 Millmi-At!aota . . . . . .. . .. C\31 6J I " 27 1 40 46 2 0 7 Michigan Airways ... .. .. .. ::: : 364 364 I 33 II 17 0 9 8 Milwaukee-Green Bay . . . . , ... 123 123 I 27 s s 0 0 t New Orleans-Atlanta ........ . 484 226 6 t J6 48 22 5 0 4 New York-Boston . .. ... ...... 201 201 3 95 26 19 10 6 I New York:-Montreal. ... ..... 342 141 2 60 28 12 2 0 7 Norfolk-Washington. ...... . . 1.14 144 3 So r8 II 0 3 I Omaha-Chicago . . ....... ..... 419 420 10 226 ~7 37 I 9 2 Portland- Spokane. . . . . . . . . .. JJO 330 " 282 2() 31 23 8 5 Pueblo--Cheyenne .. .... . . . . •. 200 200 5 117 14 17 7 0 4 Salt Lake--Great Falls . . ... .. . . 507 I SO 4 

I 
110 8 IS J J 15 S3lt Lake-Omaha . . ... . . ... .. 803 893 •6 621 36 79 25 19 3 Snlt Lake-Pasco .. . . . ... .. ... . SJ8 538 13 302 62 so !4 0 9 

R .4DIO 

Commu-
11ic-aJions Radio 

Bt.a~on Stns. 

- - --
2 0 
4 2 
3 6 
6 6 
I 1 
0 0 
4 s 
2 I 
2 3 
3 5 
I 1 

' 1 
l 1 
J 2 
J 2 
0 I 
2 3 
2 2 
2 3 
~ I 
2 2 

3 3 
2 3 
I I 
I 0 
0 0 
I I 
2 2 
2 2 
I 1 

3 4 
2 I 
I I 

3 I 
5 8 
4 4 

MfJrker 
Beacon 

- ---
0 
0 
4 
4 
0 
0 
9 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
I 
0 
0 
0 
0 
0 
I 
0 
0 
2 
0 
0 
0 
6 
0 

"' ...... ... 

~ 
~ 
5: 
~ 

~ 
:;d 

lXI 
0 
0 
~ 



AIRWAY MARKING AND LIGHTING I.N 1931 - ContinueJ 

LIGHTING WEATH IZR 

ROUTES 
Ill SeNJice Lighted Bound- l)bstruc-AiMD<lY T.il{hted I nter-

ar~: lion R otn le Pln.sh .4 irtta)'S u.s. w.B. 
M ilos MiltS mediate L ights Lights Ttletype Ttl<iy pe 

Field.• Lighls L ight .< 

---- - ---- - - -- - - - ---- - - -- - - -
San Diego-Los Angeles ... . .. -. lf,l II J I 36 5 8 0 4 2 
San Francisco-Salt Lake .. .. . . 642 6 4 2 1 9 s6o 75 54 75 IS 15 
San Francisco--Seattle .... . . .. . 735 735 l7 396 125 13 t; IQ 10 
St. Louis- Chicago . . ..... . ... 286 286 5 96 0 tS 2 4 I 
St. Louis-Evansville ... ... • . . . 161 t 6 t 4 II8 I J IS 0 J 2 
St. Louis- fndianapolis .. . ..... 23J 233 3 83 •• 20 0 4 '0 
T11lsa-Ponca City . . . . . .. . . . . . 75 15 2 47 s 2 20 0 I 
Washington- Cleveland . . ... . . . J2!) 3 29 s 136 40 25 4 6 5 ---- --- -

Total . . .. . . . .......... t 8 , 16 0 11,082 337 8 ,720 '·5' ' 1,355 370 178 f l J 

Under construction : 
Dallas- Louisville ...... . . . . . 646 157 3 0 0 IS I 0 0 
Fort Worth-Atlanta ... .. . .. 477 146 I 0 0 I I 0 0 0 
Jackson ville--Richmond .. . . . . $ 81 557 8 0 0 4 1 l 0 0 
Los Angeles-Amarillo .. . . . .. 71~ 663 15 0 0 6s I 0 0 
New Orleans-Atlanta Cut 0 6 45 458 7 0 0 JS 0 0 0 
San Diego--EI Paso . . ...... . 727 72 7 II 0 0 45 IJ Q 0 - --- ----- --- ------- - - - -- - ---

T otal under eonstructioo 
as of June JO, 193 1. . . . 3.6 04 2,70!\ 45 0 () ·Zr -2 t6 0 0 - ------- --------- - --- --- - - --

Grand Total. . . . . . . . . . .. 21,76 4 !8,790 382 8,7 20 I .~7I •.567 386 I78 llJ 

R .H .>/0 

Co mmu-
niul ior.-t Radio 

Be<! ron S tru. 

- - - -
I 0 

5 s 
4 r 
2 2 
I 2 
I 3 
1 I 
3 2 - ---

51 53 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 - ---
0 0 - - - -

51 53 

.\1Gr}ur 
Beacon 

- ---
0 
2 
0 
0 
0 
0 
0 
0 - ---

24 

0 
6 
0 
0 
Q 

0 - - - -
0 - - - -

24 

fl 
::5 z 
C) 
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() 
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> 
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COMPARATIVE TABULATIONS OF ACCIDENTs-CIVIL AERONAUTICS FOR TH.E YEARS, 
1928, 1929, 1930 AND THE FIRST SIX MONTHS OF 1931 

(Co mpiled by Aeronautics Branch , Depa.rtment of Commerce} 

Mileage Flown Per Accident 

Ja"uar,- July- Jo.,Mory- July-
Jun.e December June December 
t pz8* 1928 1p2p* I9~P 

Miles flown in schedu led tra nsport operation . . . .. . 4,484;6r2 (>,188,838 9.20t,J38 rs,940,r6 r 
Miles flown in miscellaneous operations, including 

stude.nt instruction and experimental tl ying .. . . . 12,000,000 48,000,000 47.000,000 63.000.000 

Total .•...•.•....... ... . ... ...... ...... • . 16.484.612 54. t 88,838 s6,201,338 78.940,161 

Accidents, all services ...... .. . . . . . . . . ..... . ... . 430· 692 774 924 
Miles flown per accide•\t, all services . ...•. . • ... .. 38.337 78.30~ 72,6!2 8$.433 
.Accident$, scheduled transport operations , . . .. . . . 3·5 s r 6r 76 
Miles flown per accident, scheduled transport oper-

ations .... . . . . . . . . . .. • . .. .. . . . .. ............ 128,132 l21,JSO 1$0.842 20!).739 
Accidents. miscellaneous operations .... .... .... .. 395 6sr 713 848 
Miles flown per accident, miscellaneous opera~ions . 30,380 74.883 6$.919 74,29% 

Fatal accidents, a ll services§ . . .. . . . . , .... .... . . 9? IJO I27 183 
Miles flown per fatal accident all services .... . . . . . •69.944 416,837 442 ,$30 4J I,367 
Fatal accidents, scheduled transport operations§ . . 5 7 9 IS 
Miles down per fatal accident, scheduled transporl 

8!)6,!)22 884,[20 1,06%,617 operations .... . . . . .. ....... . . . . . . . . ..... . . . . I,0%2,37[ 
F a tal accidents, miscellaneous operations§ .. .... . 92 123 uS t68 
Miles down per fatal a.ccident. miscellaneous ope.r-

398.305 a tions .... .. . .......... .. ... . .. . . . ...... ... . 1J0,435 390.244 37$.000 

Pilot fatalities; a ll services .................. ... . 69 92 87 140 
Miles down per pilot fatality, all -services . . .... . . . 2J8,!)07 589,009 645.992 563,858 
Pilot fataJities, scheduled transport operations . . .. 4 s 9 14 
Miles llown per pilot fatality, scheduled transport 

!,237.768 I, IJ8,$83 operations ... . ... . ........ . . ........•.•.... . 1,121,1 53 !,022,371 
Pilot fatalities, miscellaneous operations ... ... • . . . 6s 87 78 126 
Miles flown per pilot fatality, miscellaneous oper-

184,615 602,$64 atioils ........ . . . ...... • ·. · . · · · · · · · · · · · · · · · · 551,724 soo,ooo 

Jan wory-
JNnt 

Jldy-
December 

II)Jo• 1930 

t6,!)02, 728 20,042,475 

5<.767,200 s6,S02,S60 

68,669.928 76.545,035 

930 [,163 
73.839 477,066 

44 47 

384.152 426,436 
886 t,Jt6 

$8,427 so,630 

ISO 163 
451.800 7,QJ3,!)66 

6 3 

• .817,121 6,680,82$ 
144 160 

359.4.94 353.141 

123 I33 
ss8,292 7,115,460 

5 3 

6,680,825 3,380,545 
uS 130 

438.705 434.635 

JanauJr)'-
June 
1931* 

20,'304,430 

43,282.$95 

63.587,025 

1,052 
316,356 

61 

3.12,860 
!)91 

4J,676 

114 
4.457.974 

s 
4,060,886 

10!) 

397.088 

95 
4-S4t.804 

5 

4.o6o,886 
!)0 

480,!)18 

• It should be borna in mind that weather ·conditions during the last 6 mo.nths of t he calendar year are 'more favorable for flying than during 
the first 6 months, henoe. in makin~r comparisons, figures for corresponding periods should be used in each case. 

§ A fatal aircraft accident is one m wh1ch I or more persons (passengers, pilot, or crew} were killed or fata lly injured. · 

OJ\ .... .... 

~ 
::0 
(") 

s 
~ 
::0 

'" 0 
0 
~ 



FLYING FACTS AND. FIGURES 

Causes of Accidents 

Scheduled Air Tn\nsp'Ort Opcmtiqns 

Percentages 

Num.ber of accidents invol ved . 

P.eR.SONNEL : 
Pilot: 

Error of. judgm<m~.- . ... .. . . . 
Poor technique . ... .. .... , . . 
Disobedience of orders . . ... . 
Carelessl)ess ·9r neglige.nce . . . 
M.iscel.laneous .. . ... .. . . .. . . 

Tol4l pilot .err.or.s . .. . .. . .. . 
Other persol)nel: 

Supeovisory . . . . .... . . . . . . . . 
M'1scellaneous ..... . . . .. . . . . 

Janu-
.ar.y-
JuneJ 
11)28-* 

35 
= 

9·. q 
6 . I4 
3 . 14. 

A.OO 
0 

- --
22..42 

1.43 
L43 

Jal')•-
D.etem~ 

ber, 
J9.21J* 

- - -
·51 - - -

5 . 8.8 
1 . r6 

0 

5 · 3.2 
.98 

- - -
19 . 4I 

1.96 
2 .. 94 

Jatru- July- Janu-
ar:r- Dt~tm- dr':r-

June, ber, J 1Hie, 
tf).;?{J 1929 1930 --- - --- --

61 76 44 
------- - -

12-. 62 Il . I2 I" . 27 
7 . 2.1 6.51 8 . . 18 
2 . 05 0 0 
8.6. 4 . 74 7 .. 84 

0 3.95 I , 14 - - - - - - - --
3.6 · 49 .26 . 32 29 . 43 

I . 14· 6 . 25 ·2 . ·27 
. 82 1.32 0 

535 

July- Janu-
l)'ec.em- ary-

ber·, Jurte. 
l930 1931 

--- - --
47 6r 

= = 
J, I!) 8.85 
5 -21 u~ 0 
2.13 6 . IS 
2 . 13 0 

---- --
12 .,66 20.73 

- 53 L14 
2'.I·J ;J.28 

Total p~rso.n.nel errors .. .. . 25.28 2.4 .. JI 32.45 3.3 ·.89 31 .. 70 1.5 . 3'2 25 . 15 
= = ==== = 

MATE Rll£:1 .. : 
Power Plant: 

Fuel system . . .. . . . : . . ... , . 2 . 00 1.47 2·. 05 1.64. 0 r.6o a.ss 
Cooling system . . . .. . . ... ... 0 0 0 0 0 0 0 
lgl.liti'on system . . . .. .. .. .. . .86 1.4.7 0 2 .. 89 I. 70 0 I.64 
Lubrication system . .... . . .. • 7 I 0 0 0 0 1.06 0 
Engine structure ... ....... .. 3.29 1.57 4-!13 5 -26 II , 37 11 , 17 3.28 
Propellers and· accessories . . . 0 0 0 0 0 '2, 13 4 -9• 
Erigln.~-eontrol system . ... . . 0 .!)8 0 0 0 0 0 
Miscelhtneou:s . . . ... . ... .. . . 0 0 0 0 0 0 r ,.64 
Unde.termin!'d- . .. . .. . . . . . . . T . OO 6 '. 37 6 . 56 -59 2 . 27 6 , J8 1 .64 

- --------- --- - - ---- --
Total .power-pla nt i ailures . . 7.86 11.86 13.54 15 . 38 15 . 34 2~ . 34 r6.97 

---= --------- = 
Structural : 

Flight-control system . ... .. . 0 0 0 0 0 0 0 
Movable surfaces .. · ........ . 0 0 0 1.32 0 0 0 

Stabilizing s~rfaees .. .. . , . . . , 0 0 · o 0 0 0 0 
Willgs, struts, and bradngs . . 0 . 49 3 28 . o. 0 0 - 57 
U ndercar.riage . . . . . .. . . . . .. 7,14 5 . 88 I 64 1.32 •-n 7 -45 8.20 
Wheels. tires, aq_d brakes . ... 2 . 14 I . (i7 2.46 3 - 94 I. 70 4 . 79 3.69 
Pontoons oi"t)oats . ; ... , . ... 0 0 0. 0 0 0 0 
Fuselage, engine motmtings 

and fittings . . . . ..... . . . . . 0 0 0 0 0 0 0 
Tail-skid assembly . . . .. , . . .. 2.14 1.96 0 !l 0 0 0 
Miscellaneous . . . .. . .. • .... . 0 () · 0 o. 0 0 0 
Undetermined .. , . .. .. .. . .. . .0 0 0 0 0 0 0 

- ----- - --- - - ---- --- - -
Tot~l strutlural f4r1ures . . . . II .·42 10.0.0 7 . 38 6 . 58 3 -97 12 • .24 12 . 46 

Handling qualities . . . ... . .. . .. 0 0 1.64 0 2 . 05 2.66 10 . 65 
Instruments· ... . ... . .. . .. . . . . 0 0 .82 0 0 0 0 --- - - - ------ - - - - - - ---

T otal airpll>nt. failures . rr. 42 10,'00 9', 84 6.ss 6 . 02 14.90 23 . 11 
= --- --- = = ------

M1Sj:F;LL-~N£0US: 
28. II 20.86 27 . r6 W'eather ..... . . . .... . . . . .... . 23 . 29 31 . 45 32 . 02 21.73 

Darkness . .. . . .. . .. ... • .. . , . . 6 , 58 j.6s 2 . ·13 1·. 32· . 68 -53 0 

Airport and terrain . ... ... . . . . 13. 00 6.07 8.77 s.ss 13 . 98 1!-70 10.33 
Other .-. ... .. . . . . . .. . . . . .. - . . 6.00 . 78 I. 23 5.91 o· 3 . !9 -2-.5 --- - --------------- --

Total mistellaneousta1!Ses .. 4 8 ; 8.7 47-95 40 . 24 36 . 6-s 41. S2 ·47- 4 4 3 2 .-31 

Un determined and doubtful . . . . . . 6. 5 7 s. 88. 3-93' 7.50 5- 12 0 

= ====== 
!00 roo roo roo 1 0 0 100 r·oo 

*Fi~rres for t928 include n ·small P.ercentage of minor mishaps. 



AIRCRAFT YEAR BOOK 

Causes of Accidents 

Non-Scheduled Air. Tr.a,nsport Operations 

Per<entages 

Causes Ja·nu- July- Janu- July- Janli· 
ary- Dece.m- ar.~ Decem- ary-

June, ber, Ju.nt .. bef. June. 
! 928* 1<)i8* 1029 1929 1930 

------------
Number of accidents 'iuvolved .. .. 395 64l 7I3 ·873 !H7 - - - = 

8 . 87 13 . 32 u . 80 12. r.s 11 .. I7 
2$ . 80 '3L75 34- 66 29 . 78 36.8s 

4 -75 2.78 1.90 4-03 2 , li 
6 . 60 I0.57 9.66 6 .73 6.07 

. 61 -53 . s8 L87 .s• 

PERSONN&L: 
P ilot : 

Error of judgment . . . ...... . 
Poor technique .• .. . . . . . ... . 
Disobedience of ord.ers .. ... . 
Carelessness or negligence .. . 
Miscellaneous; ... . . ...... . . ------ ------ - --

46.63 s8.9s 59.60 54-56 s6.n 
.2J .36 < 18 -74 .36 

3 . 06 I ,53 LSS 2.11 .ss 

Total .pilot -errors . ... .. ... . 
Other personnel: 

Sttpcrviso.ry .... .. ... ...... . 
Miscellaneous ... . . .... . ... . - - - - -----------

Jul:y- Janu-
Dt(·tm, ory-

bet, June, 
1-930 1931 - -----
I ,II6 991 
------

7.17 
38.75 

9 - ~3 
3• -98 

I. 77 J , SJ. 
s_.n ()_ 26 
.• o -55 

- -----
53 .00 s•-ss 

0 .os 
-33 .86 

---- - -
Total personnel errors .... . . 49-92· ·6o .. 84 61 . 33 57-41 57-93 53-. 33 53.46 

======= 
MATERI&L: 

Power Plant: 
Fuel system . ... .. . .. ...... 5 -05 3-84 6.5I 5 .-67 • ·.88 3 . 87 4.20 
Cooling system . . .•.... .. . .. -74 . 77 .90 1 :or -54 . 23 . 84 
Ignition system ... . .. . .... . 4 -38 2 . 49 2 .. 96 I. 7'4 1.24 I. 70 I:~~ Lubrication system . ...... . . ,06 .;i2 J . 8 , II < I3 -43 
Engine structure .... .. . . . . . I , II 1.69 1. 40 2 < 14 8.49 9;-42 3 -15 
P ropellers and accessories . ... .68 . 58 .84 .. 78' . 2'3 .07 .60 
Engin~control system . . . . . . 0 . -53 .96 -45 .28 -40 . ra· 
Miscellaneous· . ... . . . . . ... . . - 45 0 ,28 ,17 .41 .67 3 , 18 
Undetermined .. .... ....... . 4 -87 5 . 48 5 .09 .6 .93 .84 1.1.9 4 . 81 

- -- - - - --- --- --- ------
Total power-plant jail-u~ts . . 17.34 I S . 70 r8 . ~2 19.00 l5 . 04 r8 . 58 19 . 37· - - - - ----- - -- - -- - --

Structural: 
Flight-control system .. .. ; . . .85 -35 .29 r.o8 -53 . . 72 1.01 
Uovable SJ.trfates . ... . . . . . .. . 35 .08 . 14 -43 .u .02 .25 
Stabilizing suifaces .. . .. . . . . 0 0 ·'4 ,09 .22 , 0!) . 25 
Wings, struts, and bracings . . 1.08 1.89 1.06 I. 74 1.11 . 85 r.65 
Undercarriage .. . .... . .. . . .. 1.24 1.66 3 . 06 3 < 71 2,8J 4-38 4.06 
Wheels, tires, and brakes .. .. . 20 ,09 .!)8 1. 55 I .31 2.76 1,38 
Pontoons and_boat.s ... .... .. ,OJ 0 0 0 . 05 .09 0 
Fuselage, engme mounts and 

fittings . .. . ..... ..... . .. . .76 ,08 , J6 -48' -35 , I8 .so 
Tail-skid assembly ........ . . 0 0 0 0 .16 .04 .10 
Miscellaneous ...... . . ... . . . .,23 0 ,28 -49 . 33 0 .JO 
Undetermined ... , . .. . . .. . .. 0 .o4 0 . Il , 27 .13 .23 

- --- ----- - - - - - -.---- ---
Total structural failures . . . . 4 -74 4-W 6 . 31 9.68 7 . 27 9-26 9-73 

Han.dting qualities . . . . .. . .. . . . . s6 . 26 2 . 42 2:. 02 1.99 1.96 2 , 02 
Instruments ...... . . ... .. . .. . 0 0 0 . 06 0 . 07 0 - - - --- ---------------

'Total airt>lone}ailures . . . . . . . 5-30 !lAS 8.7.J ll. 76 9 . 26 II,29 11 . 75 
---------------------

MISCELL•NEOUS: 

Wn!~k~~s;:: ::::: : :: :: : : : ::: 
·8 . 22 2 . I9 3 -04 2 . 70 s . J8 3 -90 3.81 

. 73 . 21 -37 ,J<) . o6 . 65 . •5 
Airport or terrain . .... . . . . . 7-74 3-49 2 . 28 2.04 . 9.63 9 . 01 9 . 96 

Other . . .... . · .... .. . . ... . . . . . 3 . 74 3-4' 1.02 1.35 1.46 1. 72 -75 --- ------------------
Totolmisiellaneouscau-s.es .. 20.4-' 9 -.30 6.71 6 .. 39 16.53 15 . 28 I4-77 

Undetermined and ilo!'btful . ... ... 7 .oi 9 -71 4.8·1 5-- 44 1.24 1-. s• .65 

•Figures for 1928 include a- sm'all percentage of minor mishaps. 
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Injuries Classified 

January t o June, I93 t , Inclusive 

Total 
P ilots Co-Pilots or $/udents 

Ki11d of Flyi11g Perso11s 
l11oolPed No No Fal<ll Satre Mi11or Injury Total Fatal Ser:ere Mi11or Inj ury Total 

--- - - -t--- - -------- - -----
Schedule . ..... 186 5 4 7 47 63 l l I 4 7 
Student instruc-

tion .. . .. . . .. 234 13 17 18 13 4 182 5 6 9 29 49 
Experimental . . 7 I 12 4 9 27 52 I 0 0 0 I 
CommerciaL . . . 476 I9 IJ 26 I8o 238 I 0 0 4 5 
Pleasure .. . .. . . 913 46 29 71 ass 531 1 0 0 4 s ---1- -------- --- -------

Total. .. . . Il)40 95 67 13 1 773 1066 9 7 10 41 67 

T otal 
Passe><gtrs A ireraft Cr r:w 

Kind of Fly i11g Pe,so~ts 
l11volved Fatal S e1Jtrt ,\(i Kor N o Total Fatal Severe Minor N o Total Tnjury Injury --- - - ------ -------- -----

Schedule .. . .. . 
Student instruc-

r86 9 2 24 73 108 0 r 5 2 8 

tion .... .. . .. 234 0 I 0 • 3 0 0 0 0 0 
Experimental .. 71 2 1 0 9 12 3 0 0 3 6 
Commercial . .. . 476 I3 IS 32 166 026 0 I 0 6 7 
P leasure ... ... . 973 46 3 5 51 302 ~ 1 0 0 z J -

Total. ... . 1940 70 54 107 ss2 783 4 2 5 13 2 4 

STATE AERONAUTICAL LEGISLATION IN 1931 

The followhg is a list of states which considered aeronautical legislatio:1 during 1931, 
sho wing t he number of bills introduced, laws enacted and bills defet<ted in each st.ate. The 
list was prepared by the Legal and Legislative Research Service of the Aeronautical Chamber 
of Commerce. 

Ch<Jracter of Letislalio11 
L ICENSING B ILLS 

1 . Alabama . . ... . .... • .... . . . ... ..... .......... . .. . 
2 . Florida . . ..... ... .. .... . . ... . . ............ . .. • .. 

~: m~!~:: : : :::::::: ::: : : : : : :::::::::::::: : :::: : : 
6. Kansas .. ... ..... . . . . • .. . . .. .. . • .... . ... ..... , .. 

:: aE~~~~~t~: : : ::: : : : : : : ::::: :: : : ::: : : ::: : :::: : 
10. Montana ...... . ... . .. . . . ... .... . . . ............. . 
u. Nevada ............. • ..... .. . ... .. ..... . ...... . . 
12. New H anpsbire .... ....... . . . .. . . . ....... . ... . . . 

H: ~~E~?~e~~~~:: ::: ::::: ::::::::::::::::::::::::: 
t6. Oklahoma . . ... . .... • .. . . .... .• .. ..• .... -- . -.--- -

a: ~!~~~ivan"ia: : : : : : :: : : : : : : : : : : : : : : : : : ; : : : : :: : ::: 
19. Tennessee .... .. .. , . ...• . . ... . . . .. • . ... , . ... ... . . 
20, Texas . .. . . . ..... ... . ... • . . . -• - ...• -.-- ------ - .-
:n. Utah . ... . .... . . . . . . .. . .. . .. ......... .. .. ..... - . 
u. Vermont .. .. ..... . .. , . . .. • ...... . . • . . .. , ...•. ... 

~l !;!'!~~~~-:·:::::::::: :: ::::::::::::::: : :::: :: 
26. Wyoming . . .. ...... .• . .. ........................ 

A aio,; 

I 
0 
2 
1 
1 
0 
0 
0 
0 
0 

I 
0 

1 
0 
1 
0 
1- 18 

Actio11 

I 
0 
3 
0 

2 
1 
I 
2 
0 
0 
0 

2 
0 
2 
I 
1 
0 
2 
I 
1 
C>- 25 43 
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AIRPORT ENABLING AcTS 

1. Alabama ................ • ... . .... .. . .. . . . .. . . ... 
2. Colorado ........ . .. . .. • ...... ... . •... . . .... • . . . . 
3· Connecticut . .... . , . . . ........... ... . . . . ...•.. . . . 
4· Delaware .. . . ..... . . .. •....... . . 0 • •••••••• •• 0 • • • 

s. Florida ..... , ...... . . .. .... 0 ••••• 0 •••• • ••••••• 0 . 

6. Georgia ... ...... . ....•.. . . ....... 0 0 • • • 0 •••• 0 •••• 

7. Idaho . ... 0 ••• o • • ••••••• • •• 0 • •••••• •• •• •• • ••• •• • • 

8. Illinois . ... . . , .. . 0 •••• • •• ••• 0 • ••• 0 •• •••• • • • •• •• •• 

~ g: I~!~~~:::: ::::::: : :::: :: ::::::::: : :::: :::: :::: : 
n. Maine ... . ... ...... . 0 . .. . o .. . ... .. . .... . ... . ... . 

12. Massachusetts ... . o •• • • •• • • ••• ••• • 0 ••••••• • •••• 0 • 

i!: ~t~~~~: : : :::::::: ::::::: :: :: ::::: ::::: : :::: : 
15. Montana .. ... . . . .. .. .. ...... ... ... •. . .•..... .. 0 • 

16. Nebraska .. ..... .. . . . 0 . .... . . , ... . .... .. .. ..... . 

17. New Hampshire ...... .. . 0 .. .... . .. , . ..... . .. , ... 

18. North Carolina .... .. . .. , • .... • ... . • .... •... . • .. . 
19. North Dakota . ... o • •• •• • ••••• •••• •••••• • • 0 •• •• • • 

20. Pennsylvania .. 0 •• • •• •• • •••• • •• • •• • • • •••••• • ••••• 

21. Rhode Island ... . . 0 . 0 • •• • • •• ••• ••• 0 ••••• • • •••• • 0. 

u. South Dakota .... 0 ••••• 0 0 0 • • 0 • • • 0 • 0 • •• 0 •••••••• 0 

23. Tennessee ... . 0 • •••• •• •••• • • ••••••••• • ••••••• • • 0 • 

Ui l~tf~~:~!.:..::! f; ; < f;; :if;<<: 0

::; i ~ · ~! ~ : 
REGULATION O!f AERONAUTICS; AIR T RAFFIC RULBS; REGu-

LATORY B OI>l ES; AtOS TO All~ NAVIGATION 

I. Alabama ... 0 •••••• ••• • •• •••••••• ••••••••• • o ••• •• 

2. Arkansas . .... . ...... • . . 0 •••• •• •• o •• • •• •••• • • •••• 

3· California ... .... 0 •••• ••• • 0 ••• • •••• • • • •• • • •••• ••• 

4. Colorado .... ....... . . .. . .. o 0 ••• 0 ••••••• • •••• 

s. Connecticut . . ...........•....... .. o o • o • o •••• o ••• 

~: ~~~~:::: :::: :::: : : :: :: : :::::: :: : : : ::: :::: : : : : 
8. Illinois . .... . . 0 • • • • • •• • , • • ••••••• •• •• ••• • , 0 •• • •• • 

9· Indiana . ... ... , . . . . .. . .. . • .. . .. . .. . . ... . • • .. ... 0 

10, Iowa ..... ..... ... . •• ... o • • ••• , . o •• o •••• ••• • o • •• 

u. Kansas. 0 . ..... ...... ... . .... . .... . .. . ..... .... . 

12, Maine . . .. . . ... ...... . .......... . . . ....... ..... . 
13. Maryland . . . . ... o •••••••• o o ••••• o • •• 0 o ••• o • o •• o • 

14. Massachusetts ..... 0 ••• • ••••••• •• • • •• •••••• • 0 ••• • 

IS· Michigan ... ... . ... o • •• ••• • , •••• , •• • o ••••• • • •• •• 

!~: ~~~~~~~~0 • • : ::::::: : ::: :: ::: :::: :: : : : :::: : : ::: : : 

18. Montana ... .... .. .. 0 • •• • •••• ••••• • ••• ••••• o •• • •• 

I!). Nebras.ka ... ..... 0 • • 0 •• • • ••••• • 0. 0 •• ••••• o •••• 0 . 

20. Nevada .... .. . .... .. . . ...... 0 • • ••• • ••• 0 ••• • 0 0 • •• 

21. New HamPShire .... •.. . . 0 • • ••••••••• 0 • ••• • ••• ••• 

:;: ~:: ~~xi~.; :::: : ::: : ::: : :: : : : : :: :: ::: : : : : 0 : : : : : : 

24. New York ..... . .. .... .... . . .. .....•..........• .. 
25, Ohio .. ... , , .. , , , , , , .. , , , , , o ., ... , , • , o, ... , .. , , • , 

26. Oklahoma, . . , ...... ... , , • , . , .. , .. , . . . , , .. . .. 0 • • • 

27. Oregon· .... . 0 •••••• • • • • • • • , •••• •• 0 • • 0. 0 •••• • • ••• 

~~: ~~~~~~:~i~: :: : : : :: : : ::: : : : : : : : : : : : : : : : : : : : : : :: 
30. Texas . .•.. . .. ..... , ...•. . , . , . . •. o •• •• • • ••••••••• 

31. Utah . .... .... . ... .... . . ..... , . ...... ......... . . 

g~ !¥;~~~~~~<:: ~ : ~ : ~ ~ ~ ~ ~ : : ~ ~ ~ : ~ ~ ~ : ~ ~ : ~ ~ ~ ; : ~ ~ ~ : 

I 

0 

I 
0 
2 
0 
0 
0 
I 
0 
0 
2 
I 
0 
1 
I 
2 
2 
0 
1 
4 
I 

I 
0 
0 
I- 24 

I 
0 
l 

3 
0 
3 
I 
I 
0 

I 

6 
2 
0 
0 
0 
0 
I 
I 
0 
4 
I 
0 
2 
0 

I 
1 
0 

I 
t - 39 

2 
0 
4 
I 
0 

I 
2 
s 
0 
I 
0 
0 
I 

3 
I 
0 
2 
0 
0 
I 
I 
o- 31 55 

2 
I 
9 
l 

3 
3 
0 
6 
I 
4 
6 
3 
0 

10 
0 
8 
I 
4 
I 

" 0 
0 
I 

10 

4 
I 
3 
4 
2 
I 
0 
4 
I 

3 
o- 00 138 
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TAXATION 

x. Alabama ... ... ... , .. . . • . . . . . .. . . ..... •. . .. • ..... 
2. Arizona .. ....... . .. .. . . . . . 4 • •••••••••• , • , • • • • ••• 

7 
0 

J. Arkansas . .. ........•.. .. • . . ..•.... . ....... .•• .. . 

1: ~l::~'d~~:: ::: :::::::::::::::::::::::::::::::: :: 
6. Connecticut ... .. ............... ...... . ....... . .. 

I 11 
0 7 
0 10 , ! 

7. Florida ... ............. . . ........•.... , .. ...... . 
8. Georgia,., . .... , .. . . .... . ... .. .. . . , ...... , . . . . . . 
9· Illinois . .. ... .......•.. ...... • ....•............ . . 

1 o. Indiana .... .. • . , .. • ... • ... • . . . .•....•. ... . • . ... • 
1 J, Iowa . , ....... ...... . . . . . . .... . ... ... . - .. - - . . - - · 
12 .. Kansas ..... ..... . .... . - ~ - . . . . .. . , . . . · l · ••• , • • • • 

~~: ~:~~Ta~ci: : : : :: : : ::: : : :: :: :: : : : :: : : : :: : : : : : : : : :: 
xs. Massachusetts .. , .. • ... . . . .. . . . . .. .... , ... ..... . . 

g~ gE;~~< ~:::: ~: :::::: ~~:: ::~~::: :: ::: ~: : ;; :: 
20. Montana .... ................................... . 

0 20 
0 5 

3 
I 5 
0 4 
0 ') 
3 3 
I 2 
2 6 
0 5 

5 
l 0 
0 I 
I 2 

2I . Nebraska ... ..... . ...... . ... . .............. .... . 0 6 
22. Nevada,, .. , ..... . , . .....• . ........... , .. , ... . . . 0 I 
23. New Hampshire .... .. . ...... , . ........... . .. . .. . 

!t ~:: t~s:;~;.: :::: : :: :: ::: :: :::: :: : : :: : : : : : : : :: : : : 
26. New York . . . , . . , ...... , . . . . . . . . ,, ........ .... .. . 

0 l 
I 3 
I 6 
0 8 

2 7. North Carolina ... , . . .. .. • . . . , . . . , .... , . . , . • .... . 
28. North Dakota .... , .......... . . .. , . . .......•.. ... 

! 0 
2 I 

29. Ohio . .. ... .. . . , .. , . , ...•. . . . , ... , . , . .. ... . . .... . 
JO. Oklahoma ....... .. . , ... •. . .. .. .. • ..... , , . . . .. . . . 
Jr. Oregon ...... , ... ...... . . ... .. ,., ....... • . . ... .. 

~;: ~~y6:~~if.;a:::: : :: : : : : :: :: :: :: : : : :: : : : : : :: : : : : 
34· Sout h Dakota ... , ., ... ... .. ... .................. . 
35· Tennessee ... . ... . . ........ .. . , ............ ..... . 
36. Texas ..... .. . ... , , . . . . .. . . • , ...... , ... , , .... • .. . 
37. Utah . .... ..... . ...... . ... .. . .... . , ............ . 
38. Vermont ...... ... , ...... .. • , . ......... .. .. .. • . . . 

~!~ ~~~~~~~~~~·;· ;-: ~ ~ ~: ~ : :.: ~ ~ ~:; :;;; ~; ; ;;;;:; ~ :;:: 

0 5 
4 
0 

1 7 
0 2 
0 4 
I 10 
2 2 
0 2 
I 2 
0 2 
0 3 
I 3 
I - 32 1-170 211 

APP ROPRIATIONS FOR AERONAUTICS 

x. Alabama ......... . ...... . ....... . , .......... .. . . 0 2 
2. California .. . . .. , ...... ........ ................. . 0 2 

3· Connect icut .... . . , ............ ........... ... . .. . 

t ~e,:>~:~:::: ::::::::: : : : :: : :::::::::::: ::::: : :: : : 
6. · Indiana . .... . . . .. ... . .... . . . . , ... .. .. , . . . . . . ... . 
1 . Maine .......... . . ... . . ...... , ... . .. , . . , . .. ... . . 
8. Maryla.nd ... ,.,. ,,.,., .... . ,, . . . , . , . , ... , • . , . • , , 
9· Massachusetts . . .... . . , .... ......... . ... . .. . . . .. . 

i ~: tl~~~i~~~a: : ~ ~ : ~ · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

0 
0 
3 
l 
2 
() 

I 
() 

2 

0 
I 
2 
l 

I 
2 
2 

x:>. New York ............. ... . ...... , ......... .. .. .. 0 3 
13. Pennsylvania .. .. .... . .... ... .... , . , ..... , . . . ... . 
14. Rhode Island ........•.......................... . 
15. South Dakota ......... ...... ...... . . ... . . . . . ... . 
16. Tennessee ... . ........ . . .. ...... .......... ...... . 

I 
0 
0 
o- 0 

3 
2 
l 

· - 26 35 

L I ABILITY 

t. Illinois ... ... ..... , . . .. • . . .. .. . . , . .. , ... . , . .. • . . . 

;: ~:~~~~ic'o'.: : :: :: : :: : : ::: : : :: : : : : : : : :: :: :: :: :: : 
4· New York .... ... , . . .. • . ,. , . . .. ... . , .... ..• . . . .. . 

0 
1 
0 
o- ·- 5 6 

INSURANCE 

1. Idaho . .. . . .......... • . . . . .. ... ... . •.. . .. .. • ..... I 0 
a. Massachusetts ...............•......... , ...... .. . 2 
J . Montana .... . ...... . ........... . . ......... ..... . 
4· New Hampshire ... . ..•......... . . . . . .. •. ........ 
s. New Jersey .. , .. ..... , ........ ... ,.,.,., ... . . .• . . 
6. New York ..... . . ...... ........ . , ... , .•...... • ... 

1 
0 
0 
() 

0 

7. Pennsylvania, ...... . . , . . .. . . . . . • ... . .... , . , . • . . . 1- s r- 6 II 
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MISCELLANEOUS 

J:. Alabama . .... . . . . .. . . ,, .... , . ..... . .... . .. ... . • . 0 

i: ~l~fi!C: : : :: :::::.::::::::::::::::: :::::::::::: 
s. New Mexico ... . . . . . . . .... . .. . . . , . . .. " .. . .... . . . 
6. Pennsylvania ...... . . . . . . ... . . .. · .. . .. . • . • .... . .. . 

0 3 
0 I 
~ 0 
0 I 
I- 3 ()- 5 8 

Grand Totals ... .. . . . . . .... • . . . . • .•• . .. . , . • . I31 376 507 

AVIATION GASOLilJE TAX SUMMARY 

The following is a summary (\f .gasoline tax l11ws as they -apply to aviat ion in the several 
states.· 'fhe list was prepared by the Legal .and Legislativ~ Research Service of the Aero'nl!utical 
Chamber of Commerce. 

Sial~ Tax· DisposiHoil of A Pt>Ucable- to E:templion or 
Reeeipls A ircrajt Fuel Refund 

I. Ala:batna ...... . .. . 4~ Highways Yes No 
2. Arizona . . ... . ... . . St ·Highways Yes Refund 
J, Arkansas ... . ... .. . 5t Highways, Airports Yes No 
4· California . .. .. . . , .. at Highways Yes Refund 
s. Colorado . ..... .. .. 4¢ Highways Yes Refund 
6. Connecticut . ..... . 2¢ Highways No Exemption 
7. Delaw:are ..... . .. . . 3¢ Highwa:ys Yes R~fund 
8. Dist. of Columbia . . 2/. Highways Yes Refund 
9· Florida . · ...... . . . . 6¢, Roads-Schools Yes No 

10. Georgia . •.. . ...... 6¢ Roads:-Schools Yes No 
H. Idaho .. .. . .. .... . . sr Airfuel Ta.x to Aeronaut. Yes No 

Fund 
I 2, Illinois ........ • .. . 3t Highways· Yes Refund 
13· Indiana ... .. .. , . . . 4¢ Highways Yes Refund 
14. Iowa ... . .. . .... .. 3¢ Highways Yes Refund 
15. Kansas . . .. . .. . .. . Jt HigbJVays Yes Refund 
i6. Ken~ucky ..... . . . . sf. H_igbways Yes No 
17. LouiSiana . . ... ... . si Highways Yes Fed. Gov't only 
r~. Maine, .. . . . ... .. . 5t Highways ~~~ l of tax 
19· Maryland . ... . . .. . 4¢ Highways Refund 
21h Massachusetts . ... . 3~ Highways Yes Relund 
2!. Michigan . . . . . . .. . 3¢ Highways-Aeronautics Yes No 
22. 1\Hnnesota .. .. .. . . :it Highways Yes. Refund 
23. M!.-sissippi . . .. . ... sH Highw.ays Yes No 
24. M·lssoun .. . ... . ... 2¢ Highways Ye.s Refund 
2$. Montana . . .. .. . . .. 5¢ Highways Yes Refund 
.26. Nebraska ........ . 4¢ Highways Yes N'o 
27. Nevada . .. . . ...... 4¢ Highways Yes Ref11nd 
28. New Ham·pshire ... 4t Highways Yes Refund 
29. New Jersey ... . ... 3¢ Traffic--Waterways Y'e's: ~·n·le~; irlie'r· EXemption 
JO. New Mexico . . . . , .. st Highways Refund 

ir. 
-state flying 

New York-.. . ..... •t Highways Yes. Refun·d 
32. North Carolina .... sl Highways Yes Refund 
33. North Dakota . . . . . 4¢ Highways Yes Refund 
34· Ohio . . ... . . . , . . .. # Highways Yes Refund 
35· Oklahoma . .. . . . ... st Highways Yes, unless·i.ntet· No 

36• High ways-Aeronautics 
state flying 

Oregon ... . . . . . .. . 4·¢ Yes All but I¢ 
37· Pennsylvania . . ... . Jt Highways-Aer~nau.tics Yes No· 
38. Rhode Isliln~ ...... 2f Highways Yes Refund 
39· South Catolti>a . . .. 6¢ Highways. Yes No 
40- South Dakota . .... 4¢ Highways Yes Refund 
41; Tennessee . . . . . .... 6¢ Highways, -except $so,ooo Yes No 

b~~h~ ·. ·.:::::: :: :: 
to Airways 

42. 4¢ Highways-Schools Yes Refund 
43· 31¢ Highways Yes, unless inter- No 

state flying 
No 44'· Vermont . . .. . .... . 4¢ Highways Yes 

45. Virginia .. . . . . . . . . . ~: Highways a~d Bridges Yes Refund 
46· Washington .. . .. . . Highways Yes Refund and ex-

emption 
47· "-;~t Virginia .. . .. 4f. Highways Yes Refund 
48: 'l'itscpns1n . .. . . . . .. 2¢ Highways Yes. Refund 
4~· Wy<tining . . .. . . . . . 4¢ HighwaY;s-Airports Yes· No 
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STATE LAWS RELATING TO LICENSING 
OF 

AIRCRAFT AND AIRMEN 
As Of 

January I, 1932 

54 I 

The following summary of the status of stat e licensing laws classifying t hem into nine 
different groups, indicating t he character of the laws in each state, and t he year in which the 
acts were passed waa prepared by t he Legal and Legisla ti v.e R esearch Service of the Aeronautical 
Chamber of Commerce espec;ially for The Aircraft Year Book for t!)J ~. 

I. STATES R !!QVIRING FEDERAL LICENSE I'OR ALL AIRCRAFT AND AIRMES: .. Alabama (1931) (See footnote a) 
2. Ari%ooa il!)29) 
J. California 1929) 
4- Delaware 

r9·9! s. Florida I!)JI (See footnote a, b) 
61 Idaho 1931 ~State regi,tra tioo also required) 
7. Illinois 1!)31 se·e footnotes a arid b) 
8. Indiana (1929 
9 · Iowa 

t29l 
(See footnote e) 

10. Kansas 1931 
II. Kent ucky 1930) (State registration also required) 
12. Michigan (I93Il (Stat e registra tion also required) (d) 
IJ. Missisai{>Pi 

!:::: ! 
1'1· Missoun (Except solo pleasure) (Footnote e) 
•5· Montana 1929 
16. Nebraska 1929 (Does not apply to non-commerci31 airmen) 
17· New {ersey 1931 (See footnote a) 
18. New t exico 1929 
I!). New York (1928) (Except airmen in private or pleasure ll~ing) (f) 
zo. North Dakota (1930l (Covers only civil a ircraft flown for hire 
21. Ohio (1931 ~See footnote a) 
22. Oklahoma r 931) See footnot e a) 
23· Rhode Is land 1929) 
24. South Carolina 1930~ 
25. South Dakota 1929 
26. Texas r9a9) (Bxo;evL public aircraft o£ U. S. or T cxao) 
21· Utah 193 1~ (a- ut paragraph only) 
28. WMhi ngton 1929 . 
28. Wisconsin 1!)2!)l 
JO. Wyoming 1931 

II. SUTES R 8Qli1R11'1G FEDEI\AL L tCENSE POR ALL CoMM ERCIAL A1RCRA.I•T AND ALL All\• 
MEN IN CoMMERCIAL FLYISC: 

I . Colorado (1929~ (See entry under Vll, post) 
2. Dist . of Columb ia (1!)26 
J. Nebraska p929) (Applies to airmen of ci vii aircraft, passenger carrying) 
4· Nevada 1929~ s. North Carolina (1929 
6 . Oregon (1931) (Does not o.pply to airmen-see entry under II!, post) 

II I. STATES RI~QUIRING STATE Ol\ F EDERAL LIC!!NSE FOR ALL AIRCRAFT, AIRMEN: 
1. Maine ~ 1929~ (E xcept public aircraft and pilots thereof) .. M ar yland 1930 
J. Massachuse tts !1922) 
4· Minnesot a l$)2!)l 
5· New Hampshire 1929 
6. Oregon i1929 (Does not apply to aircraft--see entry under II. supra) 
1· Tennessee 1931) 

IV. STATES REQUIRlNG STATI!: 01\ F EDERAL LICENSE FOR AIRCRAFT, AIRMEN IN COMMERCIAL 
FLYING 0Nt.Y: 

None. 
V. STATES R !!QVIRINC. STAT!! LICENSE FOR Al-t. AIRCRAFT, AII\MeN: 

z. Arkansas ~1927) 
2. Connecticu t 1927) 
J. West Virginia 1931) 

VI. STATES REQUIRING STAT& LICP.NSE FoR AIRCRAFT, AIRMEN IN CoMM &RCIAL PLVINC 
ONt.Y: 

None. 
VII . STATES R EQvniiNC STATI! LtcllNSE FOR AI RCRAFT, Al RMEN IN No N-CoMMERCIA L 

FLYING: 
z. Colora.do (1929) (Applies to airmen and not aircraft} 



542 AIRCRAFT YEAR BOOK 

Vl ll. STATES R EQUIRING Bonr STATE ANO FrooR.RAt. L rc ENsEs FOR ALL A I RCRAFT AND ArRM!lN : 

1. Pennsylvania (1931) (Federal license prerequisite to State license) 
2. Ver mont (I9'<~9) 
J. Virginia (19.30) 

rx. S TATEs H AvrNc No L icENsE REcurREMeNTs: 

I. Georgia 
2. Louisiana 

FOOTNOTB:S 

(a) "Provided, however, that this restriction shall not apply to military aircrnft of the United 
States, or of a State, Territory, or possession thereof, or to aircraft licensed by a foreign 
country wit h which the United Stat-es has a reciprocal agreement covering t he operation 
of.such licensed aircraft." 
" P rovided, however, t hat this restriction shall not apply to pilots operating aircraft of the 
United Sta tes. or of a. State, Territo ry, or possession thereof." 

(b) " • • • or to persons operating aircraft licen&ed by a foreign country with which t he United 
States has a. reciprocal agreement coverin& the operation of licensed aircraft." 

(<) Aircraft, and pilots thereof, used exclu&ively in the governmental service of t he United 
States or of any of the States are excepted, as are pilots without passenl{er. 

(tl) Law covers only airmen operating civil aircra.ft, and exempts from provis1ons military air­
craft of the Unrted States and aircraft licensed by country having reciprocal relations with 
United s ·tates, provided such aircraft is not engaged commercially within the State. 

(~) Law does not apply to public aircraft owned by, or t o · pilots in tbe service of, the U. S. 
or State of Missouri. 

(f) Law does not apply to aircraft used exclusively in the governmental service of the U. S., 
or of the Na tional Guard or of one o.r more of the civil departments of the State. Certain 
test Jlights also excepted. 

AERONAUTICAL PURCHASES BY MILITARY SERVICES IN 1931 
The following is a compilation of major purchases and deliveries of aircraft and engines by 

the United States Army and Navy aviation services during the fiscal year 1931, prepared with 
t he aid of the Army Aar Corps and the Bureau of Aeronautics of the Navy Department. 

ARMY AIR CORPS AERONAUTICAL CONTRACTS 
Conf1'at f No. 

W 535 ac-31 1.3 
W 535 ac-31 23 
\V 53S·aC·3274 
W 535 ac·3397 
W 5J 5.ac·J465 
W 535 ac-349> 

W 535 ac·JSJ3 
W 535 ac-3623 
W 535 ac·J768 

w 535 ac-3715 

W 535 ac-3780 
W 535 ac-3791 
W 535 ac·3825 
w 535 aC-3848 
W 535 ac-3894 
W 535 ac-3895 

W 535 QC·3928 
W 535 ac-.3978 
W 535 ac-4035 

W 535 8C•407 5 
W 535 ac-415.3 
W 535 ac-4326 
W 535 ac-4153 

Contracfur 
Douglas Aircraft Co., Inc .... .. .. . . . . . . .. . . .. . 
Boeing Airplane Company .... . ....... .... . .. . 
Thomas-Morse Aircraft Corp .......... . ... . . . 
Consolidat ed Aircraft Corp ....... . • . . .. ... . .. 
Fokker Aircraft .Co~p. of America .. ... .... ... . 
For~ ~1?tor Co. {Stout Metal Airplane Company 

D•vrs1on) . . ........ .............. ..... . .. . 
Detroit Aircraft Corp ....................... . 
Detroit Aircraft Corp ...........•.... ... ..... 
Douglas Aircraft Co., Inc .................... . 

The Stearman Aircraft Co ............. . ..... . 

Fairchild Airplane Mfg. Corp .......... . . . .... . 
Consolidated Aircraft Corp ............. . . • .. . . 
Curtiss Aero. & · Mot.or Co., Inc ... . ........... . 
B/J Aircraft Corporat ion .. . ..... . .. • ... . • . ... 
Verville Aircraft Company ........... .. .... . . . 
Northrup Aircraft Corporation ..• ...... . ...... 

Thomas-Morse Aircraft Corp .............. . .. . 
Boeing Airplane Co ...... . . .... .......... ... . 
Fokker Aircraft Corp. of America ............. . 

Consolidated Aircraft Corp .. ....•.... . . . .....• 
Pokker Aircraft Corp. of America ..... . .. . .... . 
Douglas Aircraft Company, Inc ......... • . .... 
Fokker Aircraft Corp. of America ............. . 

Engines and Spares 

Artide 
146 B'f-28 Airplanes 
I31 P-I>C Airplanes 
71 0 -19C Airplanes 

I F lectster Y I c. II Plane 
20 YrC-14 Airplanes 

4 C-4A Car~o Airplanes 
t YrC-12 Arrp!ane 
r YrC-17 Airplane 

.30 0-38B Airplanes 
20 BT-•C Airplanes 

I Model 6·A Airplane 
.3 YPT-9 Airplanes 
6 F-tA Airplanes 
.3 Y1C-u Airplanes 

30 0- rG Airplanes 
I S YrP-16 Airplanes 
4 YPT-10 Airplanes 
r YC-19 Airplane 
2 Y1C.19 Airplanes 

.30 0-rpE Airplanes 

.34 P-12E Airplanes 
.3 Y0-27 Airplanes 
.3 YB-8 Airplanes 
4 YIPT-n Airplanes 
2 Yl0·27 Airplanes 
s YO·JtA Airplanes 
4 YrB-8 Airplanes 

* 88 Curtiss V-1570 
• 6o Curtiss V-1150 

*r6 Wright R-540 
90 Liberty engines reconditioned 
32 Pratt-Whitney SR-1340E * 6o Pratt-Whitney R-1690 

*892 Pratt-Whitney R-1340 
• r Pratt-Whitney R-r86o 
• 8 Continental YR-540 
* 40 Wriaht R-1750 * 7 Wright R-1820 

34 Wright R-I820·E 
9 Curtiss V-t S?O-C 
4 Continental YR-540 
I Wright R-975 

• lnitia.l equipment for new airplanes. 
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AIRPLANES DELIVERED TO ARMY AIR CORPS 
Qi<anlil" Type Contractor 

146 BT-2B· .......... , ... . • . .... Douglas Aircraft Co. , Inc., Sal)ta Monica, Calif. 
IJI P"12C ..... . .......... , ... .. B.o~g Airpli!ne yQ .. Seattle_, Wash, . 
:71 O-t9C ......... . .. . . . .. . ... . Thomas-Morse Aucraft Corp., Buffalo,_ N.Y. 
33 0 ,38 . ...... . ..... . ... .... .. D_ouglas Aircr;lft ·c .o., The., Santa Monica, Calif. 

r Fleetster YxC-11 .. . .. . . .. ... Con.solidated Aircraft Corp. , Buffal?J N.Y. 
r6 YiC·14- .. . . ... . .... . ... . . : Fokker Aircraft Corp. of'Americ.a, .New York, N.Y. 
4 G-4A Cargo . ..... . . . ... . .. . . Ford Motor 'Co. (Stout Metal Airplane Co·. Division), 

D~artiorn, Mieh. · · 
YrC- r2 . ••......•. . ..• • •••• Dct.roit Aircra'ft Corp., Detroit, Mich. 

I Y:tC-17 ...... . . .. .... ...... Detroit' Aircraft Corp., Detroit, Mich. 
~~ ~'f.82~ } •• • •• • •. • .•.• • •••• . Douglas Aircraft co., Inc., Santa MO'nica. Calif. 

I Model 6A t 'fh St Ai ftC W"h't K 
3 

YPT-g J . . . . . . . . . . . . . . . . . e e~rman . rcr~ o.. 1c 1 .a~ ansas. 
6 F-1A .... . .. ... . ..... .... . .. Fairchi.ld Airpl'!ne Mfg.Corp., Farmin·gdale, N.Y. 
3 YrC· •• .. . ... ....... . . ..... Consohdated A1rc~aft Corp., Buffalo. N. Y . 
2 0-IG ... ... ........ .. . . .. .. Curtiss Aero. & Motor Co:, Inc .. Garden City, L. I. 
4 YPT-ro . ... . . .- .••. . . ... ... . Verville Aircraft G:o., Detroit, Mich. 
2 YIC·I9 . .. .... . . . .. . . ...... Northrop Aircraft CorJ2., Burbank, Calif. 
4 YrPT-11 ................. . . Consolidated Aircraft ·corp., Buffalo, N.Y. 

479 
NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 

Aircraft 
'Quantit, r,pe 

1 G'rumman tight.er with Wright .Cyclone engine. 
30 Boeing·hbter.s 'with P & W Wasp engines. 

·I 

3 
51 
14 
·r 

Boeing fighter with Curtjss R-1535 engine. 
D/J fighter with Wright Cyclone engirie. 
NavY, tighte• (en!Pne n~t known -at thi~ !ime). 
Curirss tighter With Wng.bt Cyclone engtne. 
Curtiss observations with Wright Cyclone engines. 
Vought observations with ·P & W Wasp engines. 
:V:ought observations, with P & W Hornet engines. 
Pitcairn Autogiro with' Wri11ht 97s~E eugine. 

2 . Pitcairn· AutogirO's with Wnght 97s·E engines. 
l;oening amphibian observation with P & W R-985 ·engine. 
Sikorsky amphibian observation with P & W R-985 engine. 
Great Lakes amphibian observation with Wright R-97S engine. 
DeHavilland Pu,ss-Moth observation with Gypsy-III engine. 

I 
32 
12 

I 
I 

r 
2 

165 

Grumman<~cout . with P & W Hornet engine. 
Consolidated patrol boat with 2 Wright Cyclone engines. 
Detroit Aircraft torpedoes with Wright Cyclone engines. 
Martin bom'bers'·with P & W Hornet engines. 
C'oi>solidated bomber. 'l'(ith Wright Cyclone. engine. 
Stout all·metal 'transport with J· P & W Wasp engines. 
Fol<ker transport with 3 P & W Wa.sp engines. 
Sikorsky am:J.>hibion transport with 2 P & W Hornet en·gines. 
Curtiss· Wright transport with ~ R-975-E Hornet engines. 
·Douglas transport with 2 R-97 5-E engi·nes. 
Bellanca transport 'jrith P & W Wasp engine. . 
Sikorsky ampli.ibion transport with 2 P & W Wasp engines. 

Total Cost of Airplan~s .. .. o •••••• o •••• ••• ••• $3,221,398. 04 
Total Cost of Spare Parts ........ . ... . . o.... 486,i65 . so 

Engines 
QuantiJ.y T')!Pt Qllantit'JI Type 

1 Armstrong "Jaguar." 
3 Rolls R!)yc.e. 
1 V-rs7o-Curtiss. 

12 R-r86o---P & W Hornets. 
86 R·l34o·D- P-&. W Wasps. 
to R·I340·C-P & W Wasps. 
s R·~t7s-Wright Whirlwiud:s. 

73 R-1li2o-E Wright CyClones. 
4 R-985-P & W Wa~p Jr. 
4 R-975-E~Wright Whirlwinds. 

4 VL-2-Maybachs. 
r Gypsy III. . 

zo R-t690·A·2-P & W Hornets. 
R·IJ40·E-P & W :Wasps. 
Steel Prod. (1 2 cyl.-in-lioe). 

2 R-680-Lycomings. 
2 R•1535-P & W. 
8 GV~1570-~Wright Conqueror. 
r Fairchild t2·CY!inder Vee. 
2 Wright 12-cyl., liqnid cooled. 

I4 R-760-D-Wright Whirlwinds. 
T.otal Engines PIU'ehased ... ........... .. , . •. 
Total Cost of Engines .. .. . .. .. . • . .. .. . . . . . •. 
Total Cost of Spare Parts .. . . .. • o ••••••• • •• • 

256 
SI,740;888. 6r 

J28,273. 19 
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Aircraft Delivered to U.S. Navy 

Model 
F8C-4 . .... .. ... . . . .... . . . . . 
F8C-s . . .... . . .. . .. . . , . . . .. . 
XFSC-1 ... . . . . . . . . - • . . . . . . . 

~~:~·. ·.·. ::: : : ::: : :: : :: : : : :: 
03U-1. .. .. . . . . .. ... . . . .. . . . 
02'0-t .. ...... . . .... • . . . .. . . 
OaC-2 . . .. .. . . . . . . . . . . . ... .. 
XSL-~ .... . . . .• . . . . . .. . . . . . 
OL-9 ........ . . .• .. . . . . . . . ... 
XOP.-I . •.. . . . .. . . . . • . . .... . 

S~!t:: ::::: :: : : : : : : : : :: : : 
RS-r •.. . . ... . . . . . .. . . . . . . . • 
RS-3 .. . .... . . . .. . . . . . . . . . . . 
XPaM-r .... . • . . . . • . . . . . . . . . 
PM-I ..•. . .. . . . . .. . . . . ..... 
P3M-r. .... . . . . . . . . ., , ., .. . 
PK-1. .... .. .. . .. . . . . . .. . . . . 

~g~r~~:: : : :: : : : :: : : :: : :::: 
XT6M-I .. . . . . . .. . ...... .. . 
XT2.N-r. ... . . . . . . . . . .• .. . . . 
N2Y-I . . ... .. . . . . ... . . . .. . . 
N2C,2 .... . . . . . . . . . . . • . .... 

Free Balloons . ... .. . .. . , .. . . 
Kite Balloons ... . . . . . .. . . . . . 

Quantity 
Delivered 

26 
9 
( 

46 
I 

73 
52 

3 
[ 

2 
I 

27 
3 
1 
I 
8 

I 
5 

20 

Miscellaneous 

Contraclar 
(;urtiss Aeroplane & Motor Co. 
Curtiss Aeroplane & Motor Co. 
Cttrtiss Aeroplane & Motor Co. 
Boeing Aircraft Co. 
Berliner-Joyce Aircraft Corp. 
Chance Vought Corp. 
Curtiss Aerqpla.ne & Motor Co. 
Curtiss Aeroplane & Motor Co. 
Loening Aeronautical Eng. Corp. 
Keystone Aircraft Corp., Inc. 
Pitcairn Autogiro. · 
Berli.uer-Joyce Aircraft Corp. 
Stout Metal Airplane Co. 
Curtiss Aeroplane & Motor Co. 
Si~or~ky A.vtation Corp. 
Sikorsky Aviation.Corp. 
Glenn !~. Martin Co. 
Glenn L. Martin Co. 
Glenn L. Martin Co. 
Keystone Aircraft Corp .• Inc. 
Naval Aircraft Factory. 
Great La.kes Aircraft Corp. 
Glenn L. Martin Co. 
Naval Air.cra.ft Factory. 
Consolidated Aircraft Corp. 
Curtiss Aer.oplane ·& Motor Co. 

Goodyear Zeppelin Corp. 
Goodyear Zeppelin Corp. 

Aircraft Engines Dc:Uvered to U. S. Navy 
Quantity 

Model De/ive'td 
R-1340-C.... . . . . ... . . . . . . .. 10 

~~Hi~}:':'~ ~ : : ~ : ~ ; ; ~ ; ~ ~ ; ~ ; ; IIi ; ; ; ; ; ; ; ; : : ; ~ : ~ : ; : ~ 
R-186o. ........ . . . .. . .. .. . . 11 
R-I690A-:t . .. .. ..... . . . . . . - . I 
R-975. ....... . . ... . .... .. . . IQ 
R--76o•D.. .. .... . . . ......... '14 
R-97S·E... ... .. . . . .. . . . . . . • 2 
R-·1820-E DD............ . . . 116 
R-I82o-E G. .. .. . . .. . . ... . . . 77 
R-370. .. . ... . .. . . .. . .. .. ... II 
V-1570 ...... . .. .. . .. . . . .. .. I 
Wame.r.... . . . . . . . . . .. . .. . . . I 
Bliss Jupiter.. . ...... .. . .... 2 

Contra etC»' 
Pratt &. W-hitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Pratt & Vi'hitney Aircxaft Co. 
Pratt & Whitney Aircraft ·c .o. 
Pratt & Whitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Wright Aeronau.tical Corp. 
Wright Aeronautical Corp. 
Wright Aeronautical Corp. 
Wright Ae-ronaU:tic(ll Corp. 
Wright Aeron,utical Corp. 
Kinner Airplane & Motor Corp. 
Curtiss Aeroplane & 'Motor Co. 
Warne.r Aircraft Corp. 
E . W. Bliss Co. 

AERONAUTICAL EDUCATION IN AMERICAN UNIVERSITIES 
AND COLLEGE'S 

The following table of st.atistics on aeronautial education in Amei:ican univ.ers.ities and 
colleges was compiled from three annua·l surveys made by the Aeronautical Chamber of Com­
merce of America, I nc., in 19.21), I93!> and t9.JI for "The. Aircraft Year Book'." Those 
starred (•) offer full courses leading to a degree in aeronautical engineering. Years given are 
f:or the twelve-month period beginning with .the opening of t he spring quarter or semester of 
one year and lap.ping over into the next calendar year. · 

Full T ime P.arl Time Students Stutl.ents StudtHis 
Name of lnstilutio!l Instructors Instructors Enrolltd Enrolled EnJolltd 

T!HI-32 Io.H-32 1()21)-JO 1()30-31 1()31-32 

-Alabama Polytechnic Institute . . ... . .. 3 0 118 192 
U_nive<Sity of Ala-bama • ...... . .. ... .. J 0 40 I32 264 
University of Ari:rona : .... . . . .. .. . . .. 0 I 20 IS 18 
Armour Institute o( Techno!Qgy ... . ... 1 4 so 38 '44 
Boston U ni\~ersity . . .. : . . .... . .. .. ... 0 1 30 
Bradley. Polytechnic Institute .... • . . . . . 0 I 3 l 30 l O 
University of Buffalo ... .. . . .. . .. . . ... 0 0 80 $0 0 
California I nst.itute of Technology * . ... 3 4 I·4 IS IS 
University of California . .•. . . . . . ..... 0 4 59 8o 40 
Car-n·ete Institute of Tech.nology * ... .. ·o 2 13.6 I30 151 
Case chool of Apphed Sctence, .. : . .. . 0 2 7 
Catholtc UniverJtty of America ... . .... 2 0 4 4 IS 
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Full Time Perl T>me Students Stude•ls Students 
Name oj lnslilulton In#ru<lors I nstru<lors Enrolled E.nrolJtd E.ICTolled 

l{)Jl-32 I()3I- 32 1() 2()-30 /()JO- Jl I()Jl-32 

University of Cir.einnati * ............ 2 s po IIO a24 
University of Colorado .. . ............ 0 3 65 
Connecticut Agricultural College ...... 0 1 1f IS 
Cornell University ... .. ...... ........ 0 I 22 2$ 
College of the Cioy of Detroit . . ....... 0 I 40 40 p6 
University of Detroit*· .. .... ........ 3 3 640 $88 
Universitfc of Florida ................. 0 2 ::IJ It 35 
Georgia Chool of Technology * ....... 2 0 17 41> 
Harvard University ......... . ...... .. 0 J 26 
Hiram College (Ohio) . . .............. 0 1 so 
University of Idaho ...... . . .......... 0 3 IS IS 23 
Univenity of Illinois ..............•.. 1 0 35 37 2!) 
Iowa State College . ..... ... . .... . . .•. l 2 4a 7J 
University of Iowa .. . ......... . .... . . 0 I 10 10 
{fhns Hopkins University .... . .... . .. 0 3 

niversity of Kansas . .. .............. 0 a tO 23 1!) 
Kansas State Co:lege .......... • .....• 0 3 8 IO a o 
La.lce Forest Coll;,ge .. . ............... 0 2 36 48 
Lehigh University .............. . .... 0 2 13 13 
Marquette University .... . . ..... .... . 0 j 20 54 43 
MassaChusetts Institute of Technology • 20 3 247 272 286 
Un!vers!ty of Mjall!i. .. ,j. ...... . ...... t 1 46 76 41 
UniVetstty of Mtchtgan . . ..... . ....• 4 I 4Pl 433 
University of Minnesota* . ... . .... .... a 3 220 237 408 
Montana State College . . ... .......... 0 1 '8 20 11 
Morni~side Col:ege . .. .. ... . ........ 0 2 12 2S 
Universtty of Nebraska ...... ......... 0 4 10 3 
University of Nevada . ........ . ...... 0 I 6 tO 3 
University of New Hampshire ......... 0 2 40 37 
New Mexico College of A. & M. A ..... 0 J 8 
Universit' of New Mexico . ..... . ..... 0 I 

::~46 New Yor Univ.nity *· ... .... ..... .. 15 II 1!>4 23S 
North Carolina State College .. ....... . 0 2 so 61 135 
University of North Carolina .......... 1 0 H 32 so 
North Dakota Agricultural College .... 0 10 
Ohio Stcte Univc.r:ll~ ..... .. ...... ... • 0 20 I$ IS 
Oklahoma A. & :\i. oltege ......... . . 0 2 16 15 
University of Oklahoma .. . • ...... .... 0 3 3 20 a4 
Olivet College ................. . .... • 0 2 

Oregon University ... ... .. . • .. .• ....• 0 2 JS 1>7 103 
Orer,on State Colle1e .. . .............. I 2 51 53 41 
Col ege of the Paei c ................. 0 3 12 
Penn. State College .. .. . . ... ........ , 0 I 12 

xi~ University of Pittsburgh+ . . ... . . . .... 1 2 100 175 
Polytechnic Institute of Brooklyn .. ... • 0 1 6 
Princeton Unive.-sity . ............. . .. 1 0 48 t6 
Purdue University . ......... . . . . . . .. . I 48 74 
Rensselaer Polytechnic Inst . .... . . .... 0 40 35 
Rose Poltrtecllnic Institute .... .. ...... 0 14 20 
Rutgera niversity .. ..... . . .. . ... . .. 0 I is 6 
University of So·tth Dakota ... .... ... . I 3 30 42 
U niversitfJ of Southern California • .. . . I 2 20 170 180 
Stanford niversity * ................ 3 0 14 14 14 
Swarthmore College ............ ...... 0 13 6 
~racuse University ..... ....... . .... . I 20 40 40 
niversi~f Tennessee .......... . .. . 0 " A. & M. liege of Texas ... . ..... ... . 0 32 

Tulane Universitr. ... ................ 0 1 7 :l' 
United States MtlitarA Academy . .. . . . 0 12 JOO JOO 
United States Naval eademy .. ... . .. 4 52 447 1.4S0 
University o! Utah . . .. . . ... ... ...... 0 1 t8 15 u 
Utah State Agricultural College . .. . . .. 0 1 2!) 41 
Vt~lparaiso University ............ .... 0 7 7 
Vanderbilt University ........ . .. ..... 0 3 22 29 
Virginia. Polyte~:,~c. Institute . ........ 0 2 45 30 30 
UntverStty of Vegxma . . ... . . ......... 0 10 t8 
Washinllton University (St. Louis) . .. .. 0 20 32 48 
Univers1ty of Washi~ton (Seattle)• ... 3 73 95 360 
Stat.e CollefJe of Washington .... .. .... 0 • IS 30 JO 
Municipal niversity of Wichita • . .... 1 10 27 
College of William and Mary . ..... .... 2 0 48 
University of w :sconsin . . ... ....... .. 0 5 80 lSI 18 
Worcester Polytechnic Institute*· ..... 0 s IS 6 10 
University of Wyoming ........... ... . 0 1 10 6 
Yale University . . . ....... ........... 0 2 16 4 30 

Totals .•.. . . .................... 86 247 2 ,24J 5.179 7,020 

"Courses introduced in 1032. :l' Courses not given IS>J r-32. 
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UNITED STATES CONTRACT AIR MAIL OPERATORS 
011t Way 

Route No. Contractor Distance 

A.M. 

A.M. 

A.M. 

A.M. 

A.M. 

Colonial Air Tra.nsport, Inc. 

Newark Airport, Newark, N. J, 

Boston .• Mass., via Hartford, Conn .. to New York, N.Y., and return. 200 Miles 

America.ll Airways, Inc. 

122 East 42nd Street, New York, N.Y. 

2 Chicago, Ill .. via Sprina6eld, Dl., and St. Louis. Mo., to Memp~is, 

3 

Tenn., and return ........................ . ... . .... ....... . 

National Air Transport, Inc. 

5936 So. Cicero Avenue, Chicago, Ill. 

Chicago, Ill., via Moline, Ill., Kansas City, Mo., WichitA, Kans .. 
Ponca City, Tulsa, o.nd Oklahoma City, Okla., to Fort Worth 
and Dallas, Tex., and return ........... . .. . . .... ........ . . . . 

Western Air Express, Inc. 

United Airport, Burbank, Calif. 

4 Salt Lake City, Utah, via Las Vegas, Nev., and Los Angeles, Calif. 
to San Diego, Calif., and return ............. ..... . ......... . 

Varney Air Lines, Inc. 

38th Floor, LaSalle-Wacker Bldg., Chicago, Ill. 

523 Miles 

782 Miles 

5 Salt Lake City, Uta!>, via Bcise, Idaho, Pasco, Wash., Portland, 
Ore., and Tacoma, Wash. , to Seattle, Wash., ond return; and 
(rom Pasco to Spokane, Wash., and return.............. .. . . T,O I7 Miles 

C. A. M. 6 
Diaconti,nued 

Discontinued 
C. A.M. 7 

A.M. 

A.M. 

PaeUic Air Transport, Inc. 

38th Floor, LaSalle-Wacker Bldg., Chicago, Ill. 

8 Seattle. Wash .. via Tacoma, Wash .. Portland and Medford. Ore., 
San Francisco. Oakland, San Jose., F.resno and Bakersfield, and 
Los Angeles, Calif .. to San Diego, Calif., and return. . . • . . . . . . 1,238 Miles 

Northwest Airways, Inc. 

Municipal Airport, St. Paul, Minn. 

!) Chicago, Ill., via Milwaukee and La Crosse, Wis .. and Roch6!ter and 
M_innea,polis, Minn., to St. Paul, Minn.; St. Paul v!a Mi nneapo­
ohs, Mmn., and Fargo and. Grand For~s t<l Pembma, N. Dak., 
and return; with spur lines from Milwl!-ukee via Fond du Lac, 
Oshkosh and Appleton to Green Bay, Wis., and return; from 
St. Pa:ul via M1nneapolis to Duluth, Minn .. and return· from 
Chicago via Elgin and Rockford, Ill., and Janesville and Beloit, 
Wis .. to Madison, Wia. , and return, and from Fargo ,.;a Valley 
City, Jamestown and Bismarck-to Mandan, N. Dale., and return 1,620 Milea 

Diseo~tinued 
C. A.M. to 



A.M. 

A.M. 
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Pennaylnni& Air Lines, Ine. 

724 Oliver Bldg., Pittsburgh, Pa. 

1 r Cleveland. Ohio, via Aleron, Obio, and McKeesport and Pitts­
burgh, Pa., to Washington, D. C., and return . . ..•. .. ........ 

Western Air Expreu, Inc. 
United Airport, Burbank, Calif. 

Cheyenne, Wyo .. via Denver, Colorado Springs, Pueblo <Hid Trini­
dad, Colo., and Santa Fe, to Albuquerque, N.Mex .. and return ; 
and from Pueblo, Colo., t o Amarillo, Tex., and return . ... . ... . 

Dlscontlnued 
C. A.M. 13 

Cancelled 
C. A.M. 14 

Discontinued 
C. A. M. IS 

Conaolid&ted with Route A. M.-20 
A. M. 16 

A.M. 

A.M. 

National Air Tranaport, Inc. 

5936 So. Cicero Avenue, Chicago, 111. 

17 New York, N. Y., vill Cl~v•h•nd and Toledo, Ohio. to Chic ago, Ill., 
a.nd retur-n . ............ ... .... .... ...•. .• . ... .. ..... . . . . . 

Boeing Air Transport, Inc. 

38th Ploor, LaSalle-Wacker Bldg. , Chiea&"o. Ill. 

r8 Chicago, lll., via l ow" City and Des Moines. Iowa; Omaha, Lincoln 
and North Platte, Nebr.; Cheyenne and R ock Springs, Wyo.; 
Salt Lake City, Utah; Elko and Reno, Nev.; and Sacramento, 

S47 

111 Miles 

736 Miles 

to San F rancisco and Oakland, Calif., and return . . . . . . . . . . . . . 2,027 Miles 

A.M. 

A.M. 

Eaatern Air Transport, Inc. 

SJ)el'ry Buildine, Manhattan Bridee Piau, Broolclyn, N.Y. 

19 New Yor! 1 N.,Y .. vi~>o Camden, N; ].; Philadelphla, Pa.; Baltimore, 
Md.; we.shlneton, D. C.; R1chmond, ·va.; Greensboro and 
Charlotte, N. C.; a.nd Spartanbu!J ~>ond Greenville, S. C., to 
Atlanta, Ga., and return ; Atlanta VI& Macon, Ga.; Jacksonville, 
Daytona. Beach and West Palm Beach to Miami, Pia., and return; 
with spur linea from Ric;hmond, Va., via Ralelsh. N.C .. Florence 
and Charleston, S.C., and Savannah, Ge. .. to -Jacksonville, Fla .• 
and return; from Daytona Beach v1a Orlando and Tampa to 
St. Petersburg, Pia., and return, and from New Yoik, N. Y., to 
Atlantic City, N . ]., and return. . .... ... . .... . ......... . . . . 2,254 Milea 

American Airwaya, Ine. 

122 East 42nd Street, New York. N. Y. 

zo New York, N.Y., via Albany, Schenectady, Utica. Rome, Sr,racuse, 
Rochester and Buffalo. N. Y.; Cleveland, Akron, Co umbus, 
Dayton, and CincinJ!ati, Ohio; Louisville, Ky.; Nashville and 
Memphis, Tellll.; L1ttle Rock, Ark.; Texarkana, Ark., Tex., 
and Dallas, Tex., to Fort Worth, Tex., and return .. .... . . .. .. 1,7!)3 M!les 
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Te:raa Air Transport, Inc. 

Love Field, Dallas, Texas 

A.M. 21 Dallas, via Fort Worth, Waco, Houston, to Galveston, Texas, a nd 
return .... . ....... ... .. . ..... . ...... . . ..... .. .. . .. . . .. ..• 333 Miles 

Te1:as Air Transport, Inc. 

Love Field. Dallas, Texas 

A. M. 22 Dallas, via Fort Worth, Waco. Austin, and San Antonia, Te>tas, to 
Brownsville, Texas, and return •. . • ......... . . . . . . . ......... 547 Miles 

GuH Coast Airways, Inc. 

P. 0. Box 2400, Dallas, Texas 

A. M. 23 Atlanta, Ga., via Birmingham and Mobile, Ala., to New Orleans, 
La., and return ...... . .... . .... . .......... ..... .. . ... . .. . . 488 Miles 

Embry-Riddle Company 

Lunken Airport, Cincinnati, Ohio 

A.M. 24 Chicago, Ill. , via Indianapolis, Ind., to Cincinnati, Ohio, and return 274 Miles 

Consolidated with Route A. M. 19 
A.?>{. 25 

Nationd Parka Airways, Inc. 

Salt Lake City, Utah 

A.M. 26 Great Falls, via Helena and Butte. Mont., Pocatello. Idaho, and 
Ogden, Utah, to Salt Lake City, Utah, and return ...... ... ... SOP Miles 

Transamerican Airlines Corp. 

20ti Union Trust Bldg .. Cleveland, Ohio 

A.M. 27 Bay City, via Saginaw, Flint, and Lansing, to Kalamuoo, Mich.; 
Pontiac, via Detroit, Ann Arbor, 3ackson, Battle Creek. to Kala-
mazoo, Mich.; Muskegon via rand Rapids. to Kalamazoo, 
Mich.; and from Kalamazoo, Mich .. via South Bend and Misha-
waka, Ind .. to Chicago, Ill., and return, with a 

1
spur line from 

Bay City via Saginaw, Pontiac. Detroit and To edo, to Cleve-
land, Ohio, and returnk a spur line from Pontiac via Lansing and 
Grand Ra~ids to Mus egon, Mich., and return, and a spur line 
from Sout Bend {Mishawaka) to Fort Wayne, Ind., and return. 
Direet service is maintained bet.,..een Chicago and Detroit and 

1 ,331 Miles between Cleveland and Detroit ...... ..... . . . ..•. ........... 

Consolidated with Route A. M. 80 
A.M. 28 

GuU Coast Airways, Inc. 

P. 0. Bolt 2400, Dallas, Texas 

A.M. 29 New Orleans, La., via Beaumont, Telt., to Houston, Te,.., and return 32S Miles 
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American Alr"trayo, Inc. 
122 East 42nd St reet, New York, N. Y. 

A.M. 30 Omaha, Nebr .• via St. Joseph, Kansas City and St. Louis. Mo., to 
Evansville, Ind .. and return ; Chicago. Ill., via Terre Haute and 
Evansville , Ind., and Nashville and Chattanooga, Tenn., to 
Atlanta, Ga .. and return . .. . . ... , .... . . . ..... ,... . . ...... .. 1,208 Miles 

United States Airways, Inc. 

207 Midland Bldg., Kansas City, Mo. 

A.M. 30 (P~~rt) Denver, Colo. , via Salinn, Kansas, to Kansas City, Mo .. and 
return ........ .... .. . .. . . . , ........... .... .......... .. . . . 

Dis«»ntinued 
C. A.M. 31 

Consolidated 
C. A.M. 32 

A.M. 

American Alr"traye, Inc. 

122 East 42nd Street, New York, N.Y. 

33 Atlanta, Ga., via Birmingham, Ala.; Jackson, Mis.~.; Monroe and 
Shreveport, La.; Dallas, Fort Worth, Abilene, Big Spring and El 
Pa.so, Tex.; Douglas. Tucson and Phoenilt, Ariz., to Los Angeles, 
Calif .. and return: with a spur line from Jackson, Miss., to Mem· 
phi.s, ·renn., and from Jackson, Miss., to New Orleans, La., and 
return: from Bi.z Sprina via San Angelo to S.an Antonio, Tex., and 
return: and from Dallas and Fort Worth via Wichita f"alls, to 

544 Miles 

Amari'llo, Tex., and return.. . . .. . . . . .. ... . ................. 3,052 Miles 

A.M. 

A. M. 

Western Air Ezpreu, Inc. 
United Airport, Burbank, Calif. 

33 (Part) El Paso, Tex., to AlbuquerQue, N . Mex., and re turn ..... . 

Transcontinental and Western Air, Inc, 
Graybar Building, Ne .. York, N.Y. 

219 Miles 

34 New York, N . Y., via Philadelphia. Harrisburg, and Pittsburgh, 
Pa.; Columbus, Ohio; Indianapolis, Ind.; St. Louis and Kansas 
City, Mo.; Wichita, Kll,ns.; Amarillo, Tex. ; Albuquerque, 
N. Mex.; Winslow, Ariz., to Los Angeles, Calif,, and return, and 
from St. Louis, Mo., via Springfield, Mo .. and Tulsa and Okla-
homa City, Okla., to Amarillo, Teltas, and return..... .... . ... 3,339 Miles 

Route No. 

F. A.M. 

FOREIGN AIR MAIL ROUTES 
U. S. Post Oll!ce Department 

Contractor 

Colonial Diriaion 

American Air"trays 
1 22 East 42n.d Street, New York, N.Y. 

New York, N.Y., via Albany, N.Y., t o Montreal, Canada . . ... . 

One Way 
DlstB .. ce 

JJ4 Miles 
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P an American Ainraya, Inc. 

122 East 42nd Street, New York. N.Y. 

F . A. M. 4 Miami, Florida. t o Havana, Cuba , one way. (Cuban mall carried 
on return trip) . .. . . , ... ..... . . , .. , .... , . ... .. , . . .. . , .... . 251 Miles 

Pan American Airways, Inc. 

122 East 42nd Street. New York, N.Y. 

F. A.M. S Miami, Florida, to Cristobal. Canal Zone, via Central America ... 2,220. s Miles 
Miami, Florida. to Barranquilla, Colombia ....... . ............. 1,211 Miles 
Miami, Florida, ·to Barranquilla, Colombia, to Cristobal , Ca.nal 

Zone . .... .... . ........ , .... . ............ . ... . ... .... ... . 1,667. s Miles 
Miami, Florida, to BarranQuilla, Colombia, to Port-of-Spain, 

Trinidad., .... . . .... . ............. .. .......•.... . ..... . .. 2,380 . s Miles 

Pan American Airways, Inc. 

122 East 42nd Street, New York, N.Y. 

F. A. M . . 6 Miami, Florid8, to Paramaribo, Dutch Guiana . . .. , . .. .. . , .. . . . 2,546 Mile& 

Pan American Airways, Inc. 

122 East 42nd Street, New York, N.Y. 

F. A.M. 7 Miami, Florida, to Nassau. Bahama Islands (Bahamas mail carried 
on return trip) . ... . . . . ..... .. .. , . . . . . . . . . . . . . . . . . . . . . . . . . 193. s Miles 

(Ser vice suspended July 1- December 31) 

Pt.o American Airways, lne. 

122 East 42nd Street , New York, N.Y. 

F. A. M. 8 Brownsville, Texas, via Tampico, Mexico, to Mexico City, Mexico 501 Miles 
BrownsviUe, Texas, via Tampieo, Veru Cruz, San Geronimo and 

P'. A. 1\f. 9 

Tapachula, Mexico; and Guatemala City, Guatemala, to San 
Salvador, El Salvador; and return ... . ........... , .... ,...... 1,256 Miles 

Pan American-Grace Airways, Inc. 

122 East 42nd Street, New York, N. Y. 

Cristobal, Canal Zone, to M ontevideo'-Uruguay .. .............. 4,545. 5 Miles 
(Connects at Cristobal with Koute F. A. M. s) 

Pan American Airways, Inc. 

t2 2 Ea.st 42nd Street. Now York, N.Y. 

P'. A . M. ro Paramnribo, Dutch Guiana, to Buenos Aires. Argentina . . . . . . ... 4,840. s Miles 
(Connects at Paramaribo with Route F. A. M. 6) , 

Pan American Airways, Inc. 

122 East 4~nd Street, New York, N. Y. 

F. A.M. 12 Bangor. Maine, to Halifa,, Nova Scotia .... ... ... . . .. . • ..... . ... 281 Miles 

(Discontinued for the winter) 
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POSTAGE RATES 

U. S. Air M all to Foreip Countrlu 
RATilS (postage plus fcc for air-mail service) for eacb half ounce or fr~ction for air dispatch 

to North, Central and South America a nd t he West Indies. are as follows: 
Each Half 
o .. ..u:c.,.u 

t:~~~i~~-: ':::::::::::::::::: :::::::::::: ::: :::::::::::: ::::::::::::: :::: $ :~~ 
Bolivia (by ordinary means from Arequipa, Peru) . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 40 

~~~~1-zone: : :::: : : ::::: ::::: : : : ::: : : :::: :: :::::: : ::::::::::::: : : :: :: : ::: : ~~ 

8~~~~-:: : : ::::::::::::::::::::::::: :::: :::::::::::::::::: :::: ::: :::: :~~ 
Cuba . .. ... . .. . ..... .. .. . . . .. . .. .. . . . . .. ......... • .... . , ....... .. .... . . . .os 
Dominican Republic .... .. . . . ......... . , .... • . . .. ..... . . . .. .. . . • ... , ... ... . ro 
Dutch West Indies: 

Curacao, Bonaire, Aruba .. . . . . . ... ..... . . ...... .. ....... . ... . .. ...... . 
St. Martins, St. E ustatius, Saba .... ............ .. ... ... ..... ... .... . .. . 

Ecuador .... •... . . . ...•.. .. ... ...... .. .. . . ..... . .. . . . .... . . . .. ··· ·· · · ·· · · 
Guadeloupe (includin-~t. Desirade, Les Sainte!>, Marie Galante, Petite Terre, 

St. Bartholomew (l:larthelemy) a nd the French part of St. Marti ns) . .. . . ... . 
Guatemala .....•. . .. . . , .. .. .. . . ... .. ..... ..... ...... .... ... .... .. . .... . . . 
Gu!a.nas (British, Dutch, French) . . ... .............. ........... . ... . ...... . . 
Ha1tt. .. •• .... ..•.. .... . ..... . .. . .......... . . . ... .. ·· · · · · · · . . ·· · · · · ·· · ·· · 
Honduras, British .. . . .... .... ..... . ...... . .. , . . .... . . . . ... .... . , .. ... . . . . . 
Honduras, Republic of .. . ... ..... . .... . . . . , . ... • . .. . • .... • • ... . ..•. , . . . • .. 
Jamaica . . ..... . ........ . ......... . ....•.. . . . · . . . .. · ···· ... ·. · · · · ··· ·· · ·· 
Leeward I slands : 

Anguilla, Antigua, Bnrbuda, Dominica, Montserrat, Nevis, Redonda, St. 
Cbristo\Jher or St. Kitts ...... . ..•...... . ..... . .. . ....... : . . .. .. . . . ... . 

M~#.~~~~: : ~rn: It7 ~ : ~ ~ ~ ~ : : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : ~ ~ ; ~ ~ ~ ~ : ~ ~ : : ~ : 
Paraguay (by ordinary means from Buenos Aires) .... . . . . . .... . . . , .... . . . .. . . 
Peru ........... .. .... . ... . ....... . . ...... . .. .... . . · .. · • • . · . ·. · · • · • · · · · • · 
Porto Rico . . .. . . .............................. . ........... . .. . . .... . . .. . 

~~~~r:~J. (~1~ : : : : : : : : : : : : :. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

l!!~~~:.rta.: : : : : : : ::: :: ::: : : ::: : : :: : : : : : : : :: :: :: : : : ::: : : : : : : : : :: : : : :: : :: :: 
Virgin Islands, U. S . ..... .... .... ..... . . . ... . .......... . .. . .... .. . . .. . ... . 

Windward Islands: 
Grenada, Grenadines, St. Lucia, S~. Vincent . ..... ... ...... . .... . . ... . . . . 
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The rate (postage plus fee for Air service) to CA~ADA is 6 cents for the first ounce or fraction 
and 10 cents for each additional ounce or fract ion. and to Max teo it is s cents for the fi rst 
ounce or fraction, and t o cents for each additional ounce or fraction. 

The above rates include dispatch by the Uni~ed Stntes domestic-air routes. where avail~ble, 
as well as by the international routes. and in the case of articles for delivery in Canada, Colombia 
and Mexico, dispatch by t he domestic air routes of Canada, Colombia and Mexico respectively 
where available. 

Strength of the Army Air Corps 
Dec. 31, 1931 

Commissioned Officers . ........................... . . . . . ....... . . . . . 
Student Officers ... . . . . .. ... .. . .. . . ... .. .. . . . . ... . ...... . . .... . 
Pilots .. ... .. . . . . .. . . ... . . . . . . ... .• .... ... .. • . . . . .. . .. . . . . . ... 

.Enlist~d. ':"en (includes flyin.g cadets) . .. . .... . . ................. .. . .. . 
C•v•hans . ..... . .. . . . . .... . .. .... . .. . . . ... .. . . . .. .. , ... ... .. . . 

Strength of Air Corps Orr anizei Reserns 
Officers .. ... .. . . . ... . . . . .. . ... .. . .. .. . .. . . . . . . . .. . ... ..... . . ,. 
Pilot s and Observers .. .. .. ... . . . ... .. .. . ... ... . .. .. . . . .. .. . . . . . 
Number of Civilian Employees, Dec. 31, 193t ... . ..... . .. . . . .. . . . . 

Army Flying Time and Distances 
I !)JI 

Heavier-than-air . .. .. .... . . . . . .. . . . . . . . . ... . .. . ... . • ... , .... . .. . , .. . 
Lighter-than air ....... . ...... . ... . ....... ..... ........ . . ... .. .. ... . 

l't1t:~ ~~:~~- ~i".'~: : : : : : : : : : : ; : : : : : : : : : ; : : : : : : : : : : : : : ; : : : : : : : : : : : 

!)8 
t ,37J 

I ,243 
IJ,$2 4 
3,515 

5.!)72 
3.894 
J,s •s 

396.961 hours 
2,572 hours 

399.533 hours 
44.000,000 miles 



Fis'al Ytars . ... . . . . . .... . 

Trend of Aircraft Accident Rates 
In the U.S. Army Air Corp• 

IOZT 
1---1--- - 1- --- -1----1-----1- ---1-l----1- -- - -1-----1~ 1922 1027 1929 1930 1().13 roz.; 192J U}Z6 l()Z$ 

24 33 23 29 27 28 25 42 

Ajrocaft hours . . - . . ... . . .. .... . . - . . . . . . . -~~~ 65-214 I 65,750 I 97.834 I~ I 158.402 1~1 182,903 1•63.381 1325,224 I~ 

Fatal accidents... . ..... . . . ... . .... . . . . . . 45 
-------------------~----·----·----·----·----·----·----·----·----·----
Rate per 1000 hours . . .. . . . . . . . • . . . . . . . . . . 582 

37 

. J68 .so• . 235 . !OJ . 17 1 . 199 . 137 . 230 . tt --l 

2 1 

.0$3 
---1-1--- 1---1-1-1--- !-- - ·- --

H ours per fat al accident .. . . . . . . .. .... .. - ~ !.itS I 2,7'41 1.9921 4,250 I s, r8o I s.86s I s.oJOI 7,3201 4.3551 8,785 ltS,QOo 
All acc1dents..... . . .... .. .. .... . ..... .. . 361 330 283 275 3tr 334 227 249 390 468 456 

4 . 31 2 :81 2, 07 

474 734 675 

.4 .67 s . o6 t.6I I.J6 1.48 Rate per 1 ooo hours . .. . ... . .. . . . . . . 

I_ ,_,_ ,_,_ J_ J_··- ·- ·-·-
Hours per accident .. . ... .. ....... . . .. .. 214 198 232 356 483 

2.11 

620 

1.44 

695 

1. IS 

870 

Ratio-accidents to fat:ll accidents .. . .... . r to 8 II to 13. 8l1 to 8 . 6 1! to 12.011 to 10.7h to 12.41 1 to8.tl l to to .olt to9.JI• to 12.6lt to 21.7 
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Strength of Naval Aviation 

Fiscal Years 1922-1931 

Officers Attached to Aviation 

June· .10, June .30, June 30, June 30, June jo, Jun~ :..10, June 30, Jurie jo, Junt .10 . J •une 30., 
f1 

1922 '192:3 1924 1025 1926' ·192J. 1928 192/J 1930 If)JI ~ z 
Nava l aviators . .. . . . . • . • . .. . 3g~ 3 26 328 382 426 47, 2 '166 52() 614 737· C) 
Student naval aviators . . . . . . . 33 47 35 7I 28. 73 I'I6 184· 1•49 
Lihe, ground . . . .. . ... . ·-..... 105 9r 42 17 14 I2 24 54'" 69 25;4 '"r1 
Staff, ground . . . . . . .. ... . .. ... . 115 134 101 99 129 ra8 128 101* 98. 120 ~ Naval o.bse.rvers . .. . .. . . . . .. • .. ·~ .... 6 s 5 II 12 II II 9 5 (") 
Student naval obser vers . . .... .... . . ······ . . . . .. · · · · · · 2 ······ . ... .. .. '48' >-i Offic.ers h,aving. llight orders . . . .... .. '·1.0 13 16 19 IS 33 41 45. Vl 

Total . .. . .•... ... .. ... 595 '6oo $36 554 670 6.77 737 843 1,019 I ;JJJ' > z 
• Approximate figures. \:1 

"r1 
Enlisted t,ien. o.r Duty 

..... 
<;') 
c::: 

h~r.· 3.0 . Ju't<e JO, J,u,.e· 30, Ju,ile·.J.o • June 30, June Jo, Jtf~e do, June 3.0.. J u t<e :30, .f'"'!e ,Jo, ,Fg 
1(122 r·pzj . l1J24 19~5 I/l26. 1.927 19::8 11)29 1!):3,0 19Ji• Vi 

Avi11tio~ rat~ngs, . ., . . , , , , , , . , I 2,209 r:612 r,788 r.in 1.722 2,092 2,785 J,Q67 2,89$, J , I36 
General serv1ce ratmgs .. , ., . . 2,4-22 2, I.04 1,8r4 I.$97 2,155 2;333 8.636 8,575 7.,874' 9,503 

Tot~!. .. . . • ... , . , . . . , 4,631 3,716 3,602 3.308 3',877 4.425 11,421 11,642 10,769 12,639 

...,. 
;:;:! 



Pilots .............. . .. ..... . .... . 
Student pilots ............ ... . . ... . . 
Observers . .............. . .... . ... . . 
Student ohservers .............. ... . 

Officers 

98 
IO 

0 
0 

Enlisted 
it-len 

33 
0 
0 
0 

Marine Corps Aviation 

Total 

131 
tO 

0 
0 

Officas l!. nli.rted 
Men 

:rota/ 

Flight orders .....•.... ... . .. .. .... , 7 I t$7 I r64 
NonHyers.... . . . . . . . . . . . . . . . . . . . . . 8 842 Sso 

Total...................... 123 z.o32 t,rss 

Navy Flying Time and Distances 

Rea vier-than-air ....... .. . . . ............ .. .. ...... . . . ... . , . .. . ..... . . ......... . 272-455 hours 
3,134 hours 

275,589 hours 
28,889,835 miles Ligh~~!!tfi5:: ~~~::: :::: :: :: : : :: :: : : : : : : : : : :: ::: : ::::: :: :: :::: :: :: :: : :: : : : : 

...... ...... 
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~ 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

10 Eut Fortieth Street, New York 

Officers 1981 
President . ... . . .... . ... . . . ......... . , .. . . . •........... , . .. . . . . .... Charles L. Lawrance 
Vice President, Northeast Division ..... ... .. . ... ..•. .. . •. .. , .... . . .... Geoffrey S. Childs 
Vice President, Southeast Division ..... . ... . .. . . , , , .... ... ... ... . . . . ..... Thomas B. Doe 
Vice President, East Central Division .. , .. . .... , . , ....... .. ........ , .. Clnyton 1, Brulmer 
Vice President, North Central Division . ..... , . ,. , ... ,., .. ,., .. , . • . , .... , . , . , .~. L. Cord 
Vice President, Northwest Division ...•.. , • . , .. • . , . , • . , . , • . , . , ... .. . , , . , .. P. G. Johnson 
Vice Pre•ident, Southwest Division . . ... , . . .. • . . , .....•........ . . . . . , . , . . H. M. Ranshue 

~~~.t::lr: : .'.'.'. ·:. ·:. ·. '.'.'. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·:. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. )~~:~~~~~ J~n~t!'~ 
General Manager and Assistant Secretary ... , ..... ....... . . .. • . , , . .. , . , . , .. Luther K. Bell 

Governors 1931 

C. H . Colvin C. L. Lawrance 
Grover L<>ening 
L. H. Merrill 

E. E. Aldrin 
R. B. Barnitz 
P.R. Beasley 
L. H. Brittin 
C. J, Brulmcr 
J. R. Cautley 

E. L. Cord 
Thomas B. Doe 
Carl F. Egge 
J , R. Fitzpatrick 
G. B. Grosvenor 

R. B. C. Noorduyn 
J . M. Schoonmaker, Jr. 
J. A. B. Smith 

Reed M. Chambers 
G. S. Childs 
F. G. Coburn 

H. M. Hanshue 
J. C. Hunsaker 
P. G. Johnson 

J. T. Trippe 
G. W. Vaughan 
George S. Wheat 

The Council 

(Past Presidents-) 
S. S. Bradley 
L. D. Gardner 
Paul Hendenon 
C. L. Lawrance 

Grover Loening 
F. B. Rentschler 
F. H. Russell 
I. M. Uppercu 

Committees 1931 
Executive 

Charles L. Lawrance, Chairman; C. H. 
Colvin, G. B. Grosvenor. H . .M. Han'shue, 
]. C . Hunsaker, J. A. B. Smith. G. S. Wheat. 

Airplane Manufacturers Se<:tioo 
Ralph $. Damon, Chairman· J, D. Alex­
ander, E . T. Asplundh, C. J, Brukner, C. H. 
Chatfield , R. H. Depew. Jr., L. V. Kerber, 
W. B. Mayo, R. B. C. Noorduyn. 

Airplane Engine Manufacture.rs Section 
Do11 L. Brown. Chairman· W. H. Beals, 
J.ouis Chevrolet, Robe.rt instey, Edward 
Maeaul_ey. Robert Porter, Guy W. Vaughan, 
W. A. Warner. 

Airship Manufacturer~; Section 
]. C. Hunsaker, Chairman; C. B. Fritsche. 

Air Transport Section 
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Capt . Thomas B. Doe. Chairman; Temple 
Bowen, Col. L. H. Brittin, Alfred Frank, 
Walter F . Hatley, Hainer Hinshaw, G. B. 
Grosvenor_, H. M. Hanshue, P . G. Johnson. 
Nicholas Ludjngton, Jack Maddux, L. B. 
Manning, H. S. Martm, Richa.rd W. Rob­
bins. L. D. Seymour, E. G. Thompson, 
J, T. Trippe. 

Air Tra.ffi< Commi.ttte 
T. B. Clement. Chairman; W. ) . Austin. 
A. R. Bone, C. C. Chadwick. Virgil 
Chenca, Roy H. Compton, William G. 
Ferguson, M. R . Oarneit, 0. A. Gott· 
schalk. Stanley E . Knauss. Charles A. 
Rbcinstrom, J. V. Sheehan, L. G. Simon, 
Robert]. Smith. 
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Business Practice.s Commill.ee 
F.]. Ca.rr, Chairman; W.]. Barry.~. D. M. 
Halley, J. H. Johnston.]. . . F. Mc~.;attl\Y. 
C. Bedell Monro. N. B. Sangree, F. W. 
Whitmore. 

Maintenance Committee 
L. S·. Harris, Chairman; W. F . Bliss·, 
C. M. Bradley, C . H. Dolan. Jr .• E. P. 
Lott; Carl Lund, Joseph F. 1.-f'artin. A. A. 
Priester,]. L. Ruden. P. D. Seloy, Harry 
A. Sutton. 

Opaatl'ons Commillt'e 
H. A. Elliott, Chairman; Clifford Ball, 
T . H. B.ane, W. F. Bliss, Paul Colli.ns. 
Jack Frye, R. C. Marshall, A. ·A. Priest.er, 
Paul D . Selby, L. D. 'Seymour, Felix 

·Steinle. 

Accessory-Material Section 
David J;leecroft, Chairma.n; L. W. Creve, 
T. A. Morgan, G. B. Post. G. ]. Stanley, 
Raycraft W,alsh, W. C. Young. 

Airport Section 
R. B. Barnit2, Chairman; John Berry, 
R. C. Farrel!, W. Sanger Green, T. F. 
Hamilton, · A. H . Heermaoce, Duncan 
:Hodges, David C. Logg, C. W. Loos, 
H. H. !\fills, F. W . . Morrow, G. W. Orr, 
R. U. ·st. Johns, C. W. Sliort, Jr., W. ]. 
Wallace, ]. 8: Wyon·e. 

Fuels and Lubricants Section 
R. A. Wotowitch, Chairman; Major E. E. 
.Aldrin, }1.. C . Ep .. in, Fred J •. Foster, G. 
French, H .. W. Lak~. R. H. McLaren, F.]. 
Shipman, 

Aerial Service Se·ction 
0. B. Jones, Chairmani· E. H. Brainard', 
R. F. ·o~rl!lnd, T. Lee., r., ·H. C. Lipl?iatt, 
]. H. Ltvtngstoo, C. , Mentley, C. B. 
Monro, G. W. Orr, 0. L. Parks, T~>t 
Rankin, P. E. Richter, Jr., J, B. Taylor, 
C. A. Vaughn, Jr. 

A·eronaut!cal Education Committe& 
R. H. Spaulding, Chairman; A. D. Alt­
l:>ouse, J. M. Foster, E. W. Hill, Alexander 
Klemin, B . G. Shackleford, Mic.hael Steflin, 
C:F. Taylor. 

Ar.bitration Committee 
Alfred Frank, Chairman; C. F. Egge, E. B. 
~~issuer, Milt <m Tibbe~~s. C. A. Vaughn., 

Entertainment Committee 
Major L. D. Gardner, ·Chairman; Major 
E. E. Aldrin, S. S. Bradley, Grover'Loeriing, 
Edw.ard P. Warner. 

Export Committee 
John Schlegel, Chairman; J. S. Allard, 
C. H. Colvin, F. H. Love, I.]. Miranda. 

General Insurance Committee 
W. H. Darry, Chairman; C . . S. C~ild.s. 
Alex. Cushny, } . F. McCar~hy, J. F. Prmce, 
John Sanderson. 

Insurance Committee 
Reed M. Chambers, Chairman; F. N:. 
Davey, R. ]. Sullivan. 

Legal and Legislative Committee 
C. W. Ctrthell, Chairman; F~ede.rick W. 
Jackson, George D. Loga.n, W. P. Mac­
Crac'ken, Jr., H. Stewart McD.onald. Jr., 
Raymond S. Pruitt, l?rof. Alison R,eppy. 
J. DWight Sullivan, Mrs. M'abel Walke.r 
Willebra!ldt. 

Membership CQmmittee 
·G. V. Verville, Cnairman; ClY.de V. 
Cessna, R. H. Depew, Jr., J. R. l>itzpatrick, 
P. G. Johnsotl, Ro.be.rt Porter, R. S. Saltus. 

Merchandising Committee 
R. E. l;ees, Chairman; J. D<5n Ale:<ander, 
E·. E. Hughes; W. A. llb(a. R. B, ·C. 
.Noorduyo, H. R . Perry, J. E .. Schaefer, 
G. B.'·Grosvenor. · 

Show Ct>mmitte& 
John ·R. Cau.tley, Chairman; C. }. Bruk· 
ner. R. H. Depew, Jr., J. C. Hunsaker, 
C. S. J ones, 0. B; J o.nes, Major P . G. ~emp, 
J;,. B. Manning, W. B. Mayo, R. B. C: 
Noorduyn Robert Porter, james lvL 
Schoonmaker, Jr., ]. F. Victory, G. S. 
Wheat; 

Organization Members 

Aircraft and Engine Manufaeturert 

Aeronauticai Corporation of America, Cincin· 
nati. Ohio . 

Aircraft· Development Corporat ion, Dettoit, 
Mieh. 

Alexander Aircraft Company, ·Cplorado· 
~pring_s, C:olo. . · ·. · ·. . · . 

Alhson Engmeenng Company, Indtanapohs, 
lod. 

American Aeronautical Corporation, Port 
· Washli•&ton, N. Y. 

American Airplane & Engine Corporation, 
Farmingdale, N. Y. 

AmpbilliotlS, Inc., Garden City, L. I., N. Y. 
Au.togiro Company ~of America, Philadelphia, 

Pa'. . . . . . 
B/J Aircra(t Corporation, Baltimore, Md. 
B-e11an'ca Aircraft Corporation, N·ew CIIStle, 

Del. 

Bird Airc.ra!t. Corporation, Brooklyn, N.Y. 
E. W. Bliss Company, BrooklY.n·, N. Y. 
Bo~n·g .Airplal)e Compg.ny, Sea~tle, ~ash. 
Bub! Atrcraft Company, Detrott, M tch . 
Cessna Aircraft Corporation, Wichita, Kans. 
Continental Aircraft Engine Compiury, De· 

troit, Mich. ' 
Curtiss Aeroplane & Moto.r Company, Buf· 

falo, N.Y. 
Curtiss-Wright Airplane Company, Robert­

son, Mo. 
Oetrc;it Airtra(t Corporation. Detro.it , Mich. 
Fair.child Aviation Corpor<~tion, New York, 

N.Y. 
Ford Motor Company, Dearborn, .Mich. 
Gen~ral Aviation Manufacturing C.o,poration. 

Dundalk, Md. 
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Goodyear-Zeppelin Corporation, New York, 
N~. Y. 

Oreat Lakes Aircraft Corporation, Cl~veland, 
Ohio 

Grover Iillening Aircraft Company, Inc;, 
Garden City, L. I., N.Y. 

Hall-Aluminum Aircraft ·Corporation, Buffalo, 
N.Y. 

Inland Aviation Company, Kansas City, 
Kans. 

Kellett Aircraft Corporation, Philadelphia, 
Pa. 

Keystone Aircraft Corporation, Bristol, ·Pa. 
Kinner Airr.l.ane /$: Motor Corporation, Glen­

dale, Gahf. 
Lawrance Engineering & Research Corpora­

tion, New York. N.Y. 
Lig~h't Manufactu-ring & Foundry Company, 

Pot.tstown, Pa. 
Lycoming Manufacturing Company, Wil­

liamsport, Pa. 
Mollocoupe Corporation, Robertson, M·o. 
Nicholas-Beazley Airplane Cotnpany, Inc., 

Marshall. Mp. 

Nortcirop .Air<;:raft C.orporation, Buroank, 
Calif. · 

Packard Motor Car Company., Detr.oit, Mich. 
Pitcairn Aircraft', Inc .. Willow Grove, Pa. 
The Pratt,& Whitney Aircraft Company, East 

Hartford , Conn, 
Rearwin Airplanes, Inc., Kansas City, Kans. 
S·\r~~uis Aircraft Corpor(\ti<>n, St. I,.ouis, 

Sikorsky ·Aviatio.n Corporll,tion, Bridgeport , 
Cpiln. . 

Solar Aircraft Oompa.ny, San Diego, Calif. 
Spartan Aircraft Company, Tulsa, Okla. 
Stearman Aircraft Company, Wicliita; Kans. 
S'inson Aircraft Corporation, Wayne, M~ch. 
Stout Engineering I;aboratori~s. Inc., Dear-

born. Mich. 
Szekely Ai,reraft & Engine Company., Holland, 

Mich. · 
Verville Aircraft Co.inpaiw, Detroit, Mich. 
Chance Vought Corporation, Hartford, Conn. 
Waco :Aircraft .Cornpany, 'f(oy, Ohio. 
Warner Aircraft C.orporation, Detroit , Mich. 
Wright Aeronautical Corporation, Paterson, 

N.J. 

Air- TriUlsport Operators 

American Airways, lnc., New York, N.Y. 
~Boei'ng· Air Transport, Inc., Chicago, IlL 
Bowe.n Air Lines, Inc .. Ft. Wort!\, Texas. 
Century Air Lines, lnc., Chicago, Ill. , . 
Eastern Air Transp.ort, Inc., Brooklyn', N. Y. 
Ludington Airline~. Inc., Soutli Washington, 

va.. 
Natio.nal Air Transport, Ip.c. , Cliicjlgo, Ill. 
National Parks Airways, Inc .• Salt Lake City, 

Ut'ah. 
Northwest Airways, Inc., St. Paul, Minn. 

Pacifie Air Transport, Chicag0, Ill. 
Pan· American Airways, I11c., Ne.w York, 

N.Y. 
Pennsylvani!l, Airlines, Pittsburgh, Pa. 
Rapid Air Lines Co<{).oration, ·omaha, "!ebr: 
Thompson Aeronautlcal Corporation, Cleve­

land, Ohio 
Transcontinental & West~n Air, Inc .• New 

York, N ·. Y. 
Varney Airfines, Ciiicago, I ll. 
Western Air Express. lnc .. Burbank, Calif. 

Aeronautical Exporters 

Curtiss-Wright Export Corporation, New 
Yqrk. N. Y. 

United Aircraft Expor.ts, Inc .. New York, 
N.Y. 

Manufacturers of Ac~essotiea, Materials· and Supplies 

A. C. Spark Plug Comp~n.y, Flint. Mich. 
Aero Supply Manufacturing Co., Inc., Corry, 

Pa. 
Aircraft Radio Corporation, Boonton. N. ], 
Air Reduction $ales Co., New York, N. Y:. 
Aircr'a(t Prodt.~cts Corpo.ration of America, 

Detroit, Mich. · 
Airpfane Wheel & Rim Corporation, Bing-

hampton,'N. Y , · 
Aluminum Company of America, Pittsburgh, 

Pa. 
American Askania Corporation, Ho•tston, 

Texas. 
Am·erican Gas Accumulator Company, Eliza­

beth, N. ] . 
American Telephone & Telegraph-Company, 

New York. N.Y. 
Aqua Systems~ Inc., New York, N.Y. 
Austi'n Company, The, Cleveland, Ohio. 
"Automatic" Sprinkler .Corporation o.f Amer-

ica, Cleveland, Ohio. 
B. G. Corporation, Tbc. New York, N. Y. 
Balsa Wood Company, Inc .. Brooklyn, N.Y. 
Seymour J. Bautn, Inc .. Elmhurst, I •. I., N.Y. 
Be.ifdix Brake Compa•w. South Bend, Ind. 
Bendix Str.omberg Carburetor Company·. 

South Bend, Ind. 
Berry ·Brotli:ers, Inc., D·etroit, Mich . 
Black & Decker Manufacturing Company, 

Towson, Md. 

Bolin Aluminum & Brass Corporation, De-
troit, Mich. ~ 

Breeze Corpl:lrations. Inc .• Newark, N . ]. . 
Bre\vster& Company, Long Island City. N.Y. 
Canton Drop Forging ,& Manufacturing Co., 

Canton, Ohio. 
Ca.rpenter Steel Company, T he, Reading, Pa. 
Champion Spark Plug Co .. Toledo. Ohio, 
Cfe'velanil Pneumatic Tool Company, Cleve-

land, Ohio. 
Detroit Steel Products Gompany, Detroit, 

MiCh. 
Eastman Kodak Company, Rochester, N. Y. 
Eclipse Aviation· Corporation. E. Orange, N.J. 
E'do Aircraft Coinpany, Coll~ge Poin t, L. I., 

N.Y. 
Egyptian Lacquer Manufacturing Cqmpany, 
. I nc .. New York, N.Y. 
l£Iectric Slorage- Battery Company, Pbila­

delpliia, Pa. 
Elgin· National Watch Company. Elgin. lll. 
Ex-Cell-O Aircraft & Tool 'Corporation, 

Detroit Mich. · 
l~e.deral Aviation Corporation, New York, 

N.Y. . 
Firestone Ti~e & Rubber C.ompany, 'l'he, 

Akron, Ohio. 
F le·xhune Corporat-ion, Buffalo, N.Y. 
Follmer, Clogg & Co., Lancaster, Pa. 
General Electric Company. Schenectady, N.Y. 
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General Tire & Rubl>er Company, Akron, 
Ohio. . 

Gilbert & Barker Manufacturing Company, 
Springfield. Ollio. 

B. F. Goodrich Company, The, Akron , Ohio. 
Goodyear Tire & Rubber Co., I nc .. Akron, 

Ohio. 
Gruss Air Spring Company of America, Los 

Angeles, Cam. 
Hamilton St andard Propeller Corporation, 

Homestead, Po.. 
Stewart Har tshorn Company, New York, 

N.Y. 
Haskelite Manufacturing Corporation, Chi­

cago, III. 
Hill Afrcraft Streamliners Company, Cincin· 

nati, Ohio. 
Hurley-Townsend Corporation, New York. 

N. Y . 
I mperial Brass Manufacturing Company, 

Cllicago, Ill. 
International F lare-Signal Company, Tippe­
~anoe City , Ohio. 

I r~~\-.Air Cllute Company, Inc., Buffalo. 

Johnson Airplane & Supply Company. Day­
ton , Ohio. 

Walter Kidde & Co., Inc., New York. N. Y. 
Leece-Neville Company, T he, Cleveland. 

Ohio. · 
Linde Air Products, Thet..New York, N. Y. 
McKay Company, The, t'ittsburgh, Pa. 
Macwhyte Compa'!}'. Kenosha, Wise. 
Main Aeronauti~s Company, Pi ttsburgh. Pa. 
Meisel Press Manufacturing Company, Bos-

ton, Mass. 
E . B. Meyrowitz, Inc., New York. N.Y. 
Moto Meter Gauge & EQuipment Corporation, 

Toledo, Ohio. 
Norma-Hoffman Bearings Corp., Stamforc:l, 

Conn. 
Ohio Seamless Tube Coml)!lny, The. Shelby, 

Ohio. 
Parker Appliance Company, Cleveland, Ohio. 

P ioneer Instrument Company, Brooklyn, N.Y. 
Pyle- National Company, T he, Chicago, Ill. 
Radio marine Corporation of America, New 

York, N.Y. 
John A. Roebling's Sons Company, Trenton. 

N. J . 
Russell Manufacturi ng Company, Middle-

ton, Conn. 
SKP Industries, Inc .. ~cw York, N. Y. 
Scintilla Magneto Company, Sidney, N.Y. 
Sky Specialties Corporation, Detroit, Mich. 
A. G. Spalding & Bros., New York. N.Y. 
Sp~.rV.Gyroscope Company, Inc., Brooklyn, 

S teel & Tubes, I nc., Cleveland , Ohio. 
Surnmeriii .Tubing Company . Bridgeport, Pa. 
Switlik Parachuto & EQ uipment Company, 

Trenton. N. j. 
ThomPSon Products, Inc .. Cleveland, Ohio. 
Thurston Cutting Corporation, New York, 

N.Y. 
Timken Roller Bearing Company, Canton, 

Ohio. 
Titanine, Inc., Union, N. ] . 
Triangle Parachute Company, Cincinnati, 

Ohio. 
Tubu!ar Rivet & Stud Company, Boston. 

Mass. 
United Aircraft P r.oducts, Inc., Dayton, Ohio. 
United Stat.es Ru bber Company, Detroit, 

Mich. 
Vellumoid Company, T he, Worcester. Mus. 
Viki ng Corpora tion, The, Hastings, Mich. 
Wellington Sears &Company, New York, 

N.Y. 
Western Electric Company, Inc .. New York, 

N.Y. 
Westinghouse Electric & Manufacturing Com­

pany, Cleveland, Ohio. 
Westinghouse Lamp Company, Bloomfield. 

N. J. 
Wood & Spencer Company, The, C)eveland, 

Ohio. 
Wyman-Cordo n Company, Wo rcester. Mass. 

Aircraft Fuels and Lubricants 
Cit ies Service Company, New York, N.Y. Standard Oil Com pan>· of Indiana, Chicago. 
Gulf Refining Company, Pittsburgh, Pa. Ill. 
Kendall Refining Company, Bradford. Pa. Standard Oil Company of Louisiana. New 
Richfie!d Oil Company of California, Los Orleans, La. 

Angeles. Calif. Standard Oil Company of ~ew Jersey, New 
Richfield Oil Corporation of N. Y .. New York, York, N.Y. 

N. Y. Standard Oil Company of N.Y., New York. 
Shell Petroleum Corporation, St. Louis. Mo. N.Y. 
Sinclair Refining Company, New York N. Y . Texas Company, T he, New York . N.Y. 
Standard Oil Company ot Calif .• San Fran- Vacuum Oil CompMy, New York, N. Y. 

c isco, Calif. 
Airports 

Aga wam Airport, Springfield , Mass. 
Boeing F ield , Seattle, Wash . 
Central Airport. Inc .. Camden, N. j. 
Cleveland Municipal Airport, Cleveland, 

Ohio. 
Concordia Municipal Airport Company, Con­

cord.i a, K a.ns. 
Detroit City Airport, Detroit, Mich. 
Pt. Wayne Board of Aviation Commissioners, 

Ft. Wayne, Ind. 
Grand Centra l Air Terminal, Los Angeles. 

Calif. 
Hartford Municipal Airport, Hartford, Conn. 
I ndianapolis Municipal Airport, India napolis, 

I nd. 
Kansas City Municipal Airport. Kansas 

City, Mo. 
Kellogg Airport Association, Battle Creek. 

Mich. 
Los Angeles Airport, I nglewood , Calif. 
Los Angeles Metropolitan Airport, Van Nuys, 

Calif. 

Mercer County Air port, T renton, N. ]. 
Miami. City oi. Miami, Fla. 
Municipal Airport, Birmingham, Ala. 
Newark, N. ]., Depart ment of Public Affairs, 

Newark, N. ). 
New York City Airport. Flushing, NY. 
Orlando. City of, Orlando. F la. 
Roosevelt Field. Inc .. Mineola, L. I., N.Y. 
Sacramento Municipl<l Airport, Sacramento, 

Calif. 
St. Paul Municit>al Airport, St. Paul , Minn. 
San Francisco Bay Airdome, Inc., Alameda , 

Calif. 
San Francisco Municipal Airpor t, San Bruno, 

Calif. 
Tacoma Field, Tacoma. Wash. 
Tulsa Municipal Airport, Tulsa, Okla. 
United Airports Company of California, Ltd., 

llurhank, Calif. 
Utica, City of, Utica, N.Y. 
Wayne County Airport, Detroit. Mich. 
Westchester Airport Corp., Armonk, N.Y. 
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Aerial Service 

Abrams Aerial Survey CorJ?. .. Lansing, Mich. 
Airtech F lying Service. Ltd., Sari Diego, 

Calif. 
American School of Welding, Inc., St. Louis, 

Mo. 
Associated Aircraft, I nc., Chicago. 111. 
Bredouw·Hilliard Acromotive Corp., Kansas 

City, Mo. 
California Aerial Transport, Inglewood, Calif. 
California Panel & Veneer Company, Los 

Angeles, Calif. 
Central Air Terminal Company, Chicago, Ill. 
Eastern Aeronautical Corp .. Newark, N . ] . 
l~ogg, R. S.J Concord. N. H. 
Giro Sales«< Service, Inc. , Garden City, L. f., 

N.Y. 
Daniel Guggenheim School of Aeronautics. 

Atlanta, Ga. 
Inter· Island Airways, Lt<l. , Honolulu, T . H. 
Jefferson Airways, Inc., Jefferson City, Mo. 
l?. Myrteo Johnson, Alameda. Calif. 
Knickerbocker Aviation, Inc., Flushing, N.Y. 
Ward$. Lent, Poughkeepsie. N.Y. 
Floyd J. Logan Aviation Company, Cleveland, 

Ohio. 
Edward Lowe Motors Company, Sa n Fran­

cisco, Calif. 
Macbeth Brothers, Dallas, Texas. 
Michi(!an Aeronautical Corporation, Ypsi­

lanti,, Mich. 

Mid West Airw•ays Corp .. Aurora. Ill . 
Midwest Airways, Inc., Cudahy, Wisp. 
Nepco Tri-City Plying Service, Inc., Wiscon· 

sm Rapids, Wise. 
Newark Air Service, Inc., Newark, N. ]. 
Northwest Air Service, Inc .. Seattle, Wash. 
Allen Nutter, Redlands. Calif. 
Pacific Aeromotive Corp., lnt~lewood, Calif. 
Pal· Waukee Airports, Inc., Chtcago, Ill. 
Parks Air College, Inc., E. St. Louis, Ill. 
George M. Pynchon, Jr., Inc., New York, 

N.Y. 
Rankin School of Flying, Portland, Ore. 
Rogers Aircraft Company, Inc., Burbank 

Calif. 
Skyways, I nc., Boston, Mass. 
Skyways, Inc., Cleveland, Ohio. 
Starlighters, Inc., Philadelphia, Pa. 
Stewart Technical Trade School. New York, 

N.Y. 
Utah Pacific Airways, Inc., Ogden, Utah. 
Von Hoffmann Aircraft Company, Robertson, 

Mo. 
George A. Wies, Inc., Garden City, L. I., 

N.Y. 
Wings Corporation of Philadelphia, Blue 

Bell, Pa. 
Wright & Esscnwein, Inc., Buffalo, N. Y. 
Yellow Cab Airways, Inc., Des Moines, Ia. 

Aeronautical Engineers 

A. A. Bigelow & Compnny , Inc .• New York, 
N.Y. 

Day & Zimmerman, Philadelphia, Pa. 
B. Russell Shaw Company, The, St. Louis, Mo. 

Special Service to Aviation 

Air Associates, Inc., Garden City, L. I .. N.Y. 
Air Transpor.t E qu ipment, Inc., Garden City, 

L. l ., N . Y. 
Airport Advertising, Inc., New York, N. Y. 
Barr Shipping Corporation, New York, N.Y. 
Beech·Nut Packing Company, Canajoharie, 

N.Y. 
Bigham, Englar, Jones & Houston, New York, 

N.Y. 
Brenack. Inc .. Brooklyn. N.Y. 
Champion Model Atrcra!t Supply, Chilli­

cothe, Ohio. 
Cram·s Automotive Reports, Inc., Detroit, 

Mich. 
Cutajar & Provost, lnc. , New York, N. Y . 
Fishier, Farn·sworth & Company, I nc., New 

York , N.Y. 
Thayer P . Gates, New York. N. Y . 
Globe Mail Service, Inc .. New York, N.Y. 
Harwen Products Corporation, New York, 

N.Y. 
International Seed Service Company, Inc., 

New Yo rlc, N.Y. 

Johnson Company, New York, N.Y. 
Junior Air Servi~e of America, I nc. , Chicago , 

Ill. 
Loomis, Suffern &' Fernald, New York, 

N.Y. 
Luke, Banks & Weeks, New York, N.Y. 
Marketing Associates, Inc., Cleveland, Ohio. 
McCann-Eri.kson, Inc., New York. N. Y. 
National Credit Office, Inc., CleveLand, 

Ohio. 
Nott Plant Company Meriden. Conn. 
Pedlar & Ryan, Inc., New York, N. Y. 
Poirier Aircraft .Model Company, East Hart-

ford, Conn. 
Queens Boxing Corporation, Long Island 

City, N.Y. 
Rand McNally & Company, Chicago, HI. 
Robbins Company, The, New York, N.Y. 
Ronald Press, The, New York, N.Y. 
Universal Accounting Systems, Inc., Wash· 

ington. D. C. 
Willson Flying Corporation, New York, N.Y. 

Aero Insurers and Financial Institutions 

Aero Underwriters Corporation .. New York, 
N.Y. 

Aetna Casualty & Surety Co., Hart ford , Conn. 
Air Investors, Inc. , New York, N.Y. 
Associated Avia tion Underwriters, New York, 

N.Y. 
Automobile Insurance Co.. T he, Hartford, 

Conn. 
Crum & Forster, New York. N.Y. 
Hartford Accident & Indemnity Co., Hart­

ford. Conn. 
Maryland Casualty Company, Baltimore, 

Md. 

Nntional Aviation Corporation, New York, 
N.Y. 

New Amsterdam Casualty Company, Balti· 
more. Md. 

Pacific !~ire Insurance Company, New York, 
N.Y. 

Phoenix Insurance Company, The, Hartford, 
Conn. 

St. Paul Fire & Marine Insurance Co., St. 
Paul Minn. 

Travelers Insurance Company. Hartford,Conn. 
United States Avi3tion Underwriters, Inc., 

New York, N. Y, 
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Aeronautical Periodicals and T rade Papers 

Aero Digest, New York, N.Y. Nation4l Glider&- Airplane Netvs, New York' 
Airports, Flushing, L. I ., N.Y. N.Y. 
llirport Directory, New York, N.Y. Pacific Flyer, San Francisco, Calif. 
Aviation, New York, N.Y. PopuliJT Science Monthly, New York, N.Y. 
Aviation Engineering, New York, N.Y. Southern Aviation, Atlantn, Oa. 
Model Airplane News, N~w York, N.Y. U.S. A·ir Services, Washington, D. C. 

Western Flying, Los Angeles, Calif. 

Associate Members 
American Road Builder's Association, Wash­

ington, D. C. 
Aviation Commissioner, Charles L. Morris, 

Hartford, Conn. 
Baltimore Association of Commerce, Balti­

more, Md. 
Beaumont Chamber of Commerce, Beaumont, 

Texas. 
Buffalo Municipal Airport, East Buffalo, N.Y. 
Chamber of Commerce of Kansas City, Mo., 

Kansas City, Mo. 
Chicago Association of Commerce, Chicago.lll. 
Chicago Trwune, New York City. 
Cincinnati Chamber of Commerce, Cincin-

nati, Ohio. 
City of Denv.er, Colorado, Denver, Colo. 
City of Oakland, California, Oakland, Calif. 
Cleveland Chamber of Commerce, Cleveland, 

Ohio. 
College of Engineering, University of Okla­

homa, Norman, Okla. 
College of Engineering & Architecture, Uni· 

versity of Minnesota, Minneapolis, Minn. 
Detroit Board of Commerce, Detroit, Mich. 
Hamilton Chamber of Commerce, Hamilton , 

Ohio. 
liartford (.;hambet of Commerce, Hartford, 

Conn. 
H otel Hussmann, E l Paso, Texas. 
Houston Chamber of Commerce, Houston, 

Texa.s. 
Indianapolis Chamber of Commerce, India­

napolis, Ind. · 
Industrial Bureau of Columbus, Columbus, 

Ohio. 

Industrial Bureau of the Industrial Club, St . 
Louis, Mo. 

Los Angeles Chamber of Commerce, Los 
Angeles, Calif. 

Los Angeles Public Library, Los Angeles, 
Calif. 

Manufacturers Aircraft Association, New 
York City. 

Milwaukee Association of Commerce, Mil­
waukee. Wise. 

National Air Pilot& Association, Cleveland, 
Ohio. 

National Glider Associntion, Inc., Detroit, 
Mich. 

National Lumber Manufacturers Association , 
Washington, D. C. 

New Bedford Board of Commerce, New Bed­
ford, Mass. 

Ohio Bureau of Aeronautics, Columbu~. Ohio. 
Oklahoma City Chamber of Commerce, Okla· 

homa City, Okla. 
Philadelphia Chamber o£ Commerce, Phila-

delphia, Pa. 
Pio11eer (The), Tucson, Ariz. 
Rochester Munici.Jlal Airport, Rochester, ::-l.Y. 
State Aviation Commission o£ New Jersey. 

Trenton, N.J. 
Springfield Chamber of Commerce, Spring­

field, Mass. 
T ranscontinental Airport of Toledo, Inc., 

Toled.o. Ohio. 
Tri-State College of Engineering. Angola, 

I nd. 
Wichita Chamber o£ Commerce, Wichita, 

Kansas. 

Atruiate Members 
Adams. Porter H. 
Allderdice, Norman 
Allison, James H . 
Allwine, E. Ernest 
Althouse, Andrew D. 
Anduson, J, Roscoe 
Arend, A. Drew 
Armstrong, E. R. 
Arthur, W. E. 
/Uplundh, Edwin T. 
Atkinson, L. M . 
Barber. H. 
Barna, Frederick B. 
Bates, N. S. 
Beard, C. 
BeckeN, William G. 
Beebe, David C. 
Beecroft, David 
Belknap, Mrs. Willlam 
Bell, A. T . 
Bell, Luther K. 
Bellanca, G. M. 
Bennett, Charles H., Jr. 
Benter, Charles Edward, J r. 
Bernard, Pierre Arnold 
Berry, Major John 
Berry, R. H . 

Bertschler, Frank L. 
Biche, Jean 
Bigelow, Anson A. 
Blandin, Sherman W. 
Blee, Harry H. 
Dlodiett1 R . C. 
Blumentnal, H. W. 
Boess. Murray 
Bradley. S. S. 
Bratt111n. Paul H. 
Braun, Charles B. 
Brecldnridge, Henry 
Brewer, E. S. 
Bright, W. F. 
Brinckerhoff, Wm. W. 
Briner, E. R. 
Brinsmade. C. L. 
Brittin, Col. L. H. 
Brock. J.D. 
Brotz, Anton, F., Sr. 
Brown, C. Gordon 
Brown, D. L. 
Bro..-n, Fred L. 
Brownell, Dr. E. Garnsey 
Bruno, H. A. 
Brush, Mrs. Geo. DeForest 
Bunch, Clair W. 

Burden, William A. M. 
Bush, Charles T. 
Cabot, Godfrey L. 
Calendar, Sue-Louise 
Callahan, T. A. 
Callan, J. Lansing 
Cardiff, Don 
Castle, B. F. 
Cautley, John R. 
Chace, Mason S. 
Chase, Philip B. 
Chamberl9in,Colone1Ciareoce 
Chambers, Reed M. 
Chandler, Col. De.F. 
Charlesworth, H. P. 
Chatfield, Chnrles H. 
Chevalier, John B. 
Clark, Col. V. ll:. 
Coffman, A. B. 
Colby, C. B. 
Colman, Walter A. 
Colvin, C. H. 
Conner, George B. 
Cowdin. J. Cheever 
Cram, Ralph W . 
Crane, Henry M. 
Cuthell, Chester, W. 
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Damon, R. S. 
Dana, H'omer J. 
Davey, F. N. 
Davidsoii, Ray 
Davidson, W. F. 
Davies, Charles E. 
D~vi~; Bessie (Miss) 
Davis, Donil:JQ Dwight 
Davis, Wayne Lambert 
De Arce, L. Ponton 
Denton, Edward A. 
Depew, Richard H .• Jr. 
Derek, I. H. 
Dey, William H. 
Dodge, Ma.rtin 
Delan, D. J. 
Donahue, Ray W. 
Douglas. H. A. 
Dunn; Herbert F. 
Dunning, W. H. 
Earhart, Amelia 
Eaton, Perley R. 
Egger.t, H. F. 
Ericson, F. G. 
Eubank, J. A. 
Evans. Edward s. 
Evans, Martha. C. (Miss) 
Ewing, Hampton 
F.a~an, J. Edward 
Fairchild, She.rman M. 
Fales, Herbert G. 
Farnham, James P. 
Feigel. John H. 
Fineh, Rarry L. 
Findley, Earl N. 
Eokker, Anthony H. G. 
Forbes, William A. 
Foster, John M. 
Frank, Alfred 
.Frii.n1dand, F. H. 
Franzheim. Kenneth 
.Gale. Charles H. 
Gardner, L. D. 
Gassaway, Gerrish 
Gobb, Chas. F. 
Gordon, M. A. 
Gosling, J. G. 
Gott, E. N. 
Greenbaum, F. J, 
GroSvenor, Graham B. 
Grummann, Herbert R. 
'Gund, Henry, Jr. 
Gurit.her-Mohr, J. J. 
Hall , Charles R. 
Ha11, Major Melvin 
Hall, RO:nd,olph F. 
Hall, Seely V. 
Hammond .• Lawrence D. 
Hanks; Stedman 
Hanscom, Clarence D. 
Hansbue, Harris M. 
Hardy.; A. C. 
Ha.rne.y, Laura (Miss) 
Hart, H. R. . 
Haskins, G;eorge W. 
Haverstock. A· D., M.D. 
Heckman, John L. 
Hedberg, Stanley A. , 
Heerm'ance; Andrew H. 
Henderson, P;tul 
Herron, W. G·. . 
'Hertzog, Francis C., M.D. 
Hewlett, Arthur T., 2nd 
Hicks, John E. 
Hilgendorf. J. Edg;1r 
Hiii,J.A. 
Hinshaw. Hainer 
Hobbie. A. D. 
Hoekaday, F. Woody 
Hoc:lges, Duncan 

Hodkinson, W. 
Hoey, Robert F. 
Holcombe, 'f. G. 
Holderman, Rusiiell 
Hoof, Addison C: 
Hoover, Herbert, Jr. 
floichler, Bennett H. 
Homer, Leonard S. 
Hotchkiss, Henry· G: 
Hotz, William J. 
Hourwich, Iskander 
Houston, George H . 
Howson, Charles T. 
Hoyt, Richard F . 
James, Oliver B. 
Johnson, P •. G. 
Jones, Bradley 
J orda:n. Fra;riklin 
learp, Victoria M. (Miss) 
Keller, 0. B. 
Kellett, W. W. 
Kellogg, Fred J. 
Kemp, Robert 
K'etcbum, George 
Kettering, C. E. 
Klemin, Prof. Alexander 
KnaCok, Frederick 
Kriaus, Vincent, L. 
Kneen, .orville· H. 
Knerr, Horace C. 
Koerner, Grace E. (Miss) 
Kobler, John B. 
Kollock, 0. H. 
Kuns: Ray F. 
Lannon,Jobn D. 
Larsen, L. K. 
Lawrance, Charles L. 
Laws.on, I. N., Jr. 
Lee, Norman, C. 
Leeds, Wi.lliam B. 
Leh,John H. 
LePage, W. Lawrance 
Lewis; C. Clifton 
Lewis, Frederick W. 
L.ewis, Orme 
Lieberman, Jerome S., Jr. 
Light. Dr. Richard U. 
Litchfieta., P. W. 
Logan, George B. 
L9enlng, Albert P. 
Loening, G..:ovet 
Love, ·Francis Ft. 
Love, Pl:iilip R. 
Ludwin, Leonard 
MacCracken, Wm. P., Jr. 
Manning, L. B. 
Marshall. R. D. 
1\fartin, Georg.e E. 
Matthews, C. H., Jr. 
McCarthy, J. F, 
!')f'cD.on!lld, H . . St.e.wart, Jr. 
McCormac, Edward 
McDonnell. J. S .. Jr. 
McGrath, Marie T. 
McKnight; Robert w. 
M,cLean, Pliilip,S. 
McNear Cyril 
Meade, Geotge J, 
Meikle, G. Stanly· 
M·errill, Harwood F. 
Metzger. William E. 
Miller, Elam 
Miller, Wendell P. 
Miller, William T. 
1\:l'ills, Herber.t H., Lieu~. 
Miranda, ·r. J. 
Mitchell. Helen M. C. (Miss} 
Mock. Richard M. 
Morrissey, .Rev. John R. 
Mors~. F. L. 

Mulhearn, Lawrence]. 
Murdock, Marcellus M. 
NiiSh, Charles A. 
N'elson, Clifford H. 
Newbold, George 
Ni>ton, Larry A-· 
Newborg; Sidney 
Newberry, Andrew W. 
Newell. JosephS. 
Newton, Millar.d H. 
Noorduyn, R. B. 'C. 
Norman, Bradford, Jr. 
Norton, Elijah H. 
Oppenheimer, Harold R. 
O'Ryan, Maj. G.en. John F. 
Ottinger, Henri 
Page, Haven B. 
Pa:rk, Tom D. 
Parker, J, Brooks B. 
Parlin, Charles C. 
Patchin, Philip H. 
Pat9hin, R. H. 
Peck, Maj. Allan 
Pennock, Paul W. 
Peters.on, C. G •. 
Pferiniriger, Rerman T. 
Philbin, Stephen H. 
Pitcairn. Harold l". 
Porter, Charles T. 
Potter, Charles W. 
Powanda, 'Peter 
Prest, Clarence 0. 
Prince,_]. F. , 
Oueeme, ]. A. 
Reed, Albert S. 
Reed, E. f{ ., Jr. 
Reeve, Ralph T. 
Regan, L. E. 
Reimers, cart 
Reininger, Gustavus 
Reppy, Prof."A-lison 
Reno, ]<!Sse W. 
Rentschler, F. B. 
Richardson, Ca·pt. H. 0. 
Richard, Victor A. 
Rlddle, Roy·.A. 
Ripley, J. P. 
Robertson, G. H. 
RobinS'on, Ernest 
Robinson, J, K. 
Roebf.ord, l;laniel 
Roden, Hul!'h V. 
Rodey, Pearce C. 
R:ogers, D. W. 
Ronan, John A. 
R1>ot, W. Russell 
Rosenbaum, Richard 
Rothholz, Meta·(Miss) 
R)1ssell, Frank H. · 
Russell, Roy E . 
Saltus, R. Sanford 
Sampter, He't'be'rt C. 
Sanford, .H. B. 
Saunders, W. L., 2nd 
Schildbauer, Edward 
Schlegel, J. 
Schnepfe, Fred E. 
Scholle, Howard A. 
Schonhardt, J. ·c . 
. Scott, William Keith 
Sears, William A. 
Seidell, L. R. 
Seversky, Alexander P. de 
Sheaffer, D. M. 
Short, G. W ., Jr. 
Shrader, Ray C. 
Sickinger, W. H. 
Sidles, Harry 
Siko'rskr. I'. 
Smith, J. Story 
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Smith, Maj. Sumpter 
Sowd.en, A. W. 
Spaulding, Roland H. 
Spencer. Lorillard 
Spencer, Robert L. 
Steffen, Michael P. 
Stevens, S. P. 
Stewart, S. S. 
Stinson. Karl W. 
Stone, Fowler. P., Jr. 
Stout, W. B. 
Stroba~h. Paull. 
Strong. Harold F. 
Stu;>rt, Clinton W. 
Sullivan, j ohn Dwight 
Sundmark, Eugene 
Tait, Harry T. 
Talbot, James A. 
Tarbox. J. P . 
Taylor, James B. 
Taylor, W. H arold 
Teeter, Ralph R. 
Thach, Robert G. 
Thomas, Paul 
Thomas, R. K. 
Thoma.s, W. P. 

Tibbetts. Milton 
Tidmarsb, G. P. 
Timmerman, Lynn B. 
Timpson, L. G. Morris 
T rippe, J. T. 
Turnure. La 1Vfence 
Tuttle, H ora:e Burt 
U pperc~ I. M. 
Upson, .t<alpb 
Urband, Maj. Edward M. 
Valentine, Stephen, Jr. 
Van Alstyne, W. B., Jr. 
Van Deventer, James 
Vaughan, G. W . 
Vincent, J , G. 
Vissering, Harry 
Waddin gton, Wm. H. 
Wall , William Gu~ 
Wallace, William J. 
Walsh, Capt. J as. A. 
Walz. Edwar:f J. 
Ward, Roswdl H. 
Waters, Everett 0. 
Weadock, Arthur 
Webb, J, Griswold 
Webster, James McK. 

Welch, Raymond W. 
Weooeman, J oseph H. 
Wertenson, F. 
Wheat, George S. 
Wes.. H oward J .. Jr. 
Whitbeck, John E. 
White, Ernest M. 
Whitman, Roscoe, M.D. 
Wicks, John D. 
Willcbrandt, Mabel Walker 
Williams. H . L. 
Willsoniames C. 
Witter, . D . 
Wood, cnjamin F. 
Wood. EdwardS., Jr. 
Wood, J .D. 
Woodman, Duncan A. 
Worthington, John C. 
Wright, Orville 
Wright, Theodore P. 
Wyatt, Benjamin F. 
Wynne, John 
Young, Poster V. 
Young, W. C. 
Zimmermann, Paul G. 

AERONAUTICAL EXPOSITIONS CORPORATION 

10 East Fortieth Street, New York 

Officers 
Charles L . Lawrance .... . .... . . . . . .. . .... . . .... . .. . . , . ... . , . , ....... , ... . . .. . President 
John R . Cautley .. . ...... • . ... , . .. ... .. . , ... . . .. . . . ... .. . . , . . , ... . , .... . Vice-President 
William B. Mayo ...... . ... ...... . ... . . ..... .. . ......... .. . .. .. ........ ... . . . . Secretary 
Je.rome C. H unsaker .... . . .. . . • .. . . ...... • . , .. ... .. .... . , . ..... .. . , .. . ... . . . . Treasurer 
Luther K. Bell .. . .... .. • ... . • . . . . • . , . ..... . .. . . . .. . . . ... ............ . General Manager 
Frank J . Walsh .. , . . , .... . .. . . . . . . . . . .. . , . . , ..... Assistant Treasurer, Assistant Secretary 

Directors 
E. T . Asplundh C. S. Jones 
Clayton J. Brukner Charles L. Lawrance 
John R. Caut!ey Edwa.rd Macauley 
Charles H. Colvin R . B. C. Noorduyn 
E. L. Cord James.M. Schoonmaker 
Graham B. Grosvenor Guy W . Vaughan 
Phil G. johnson George S. Wheat 

William C. Young 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 

Aero Digest, ~•o West ~nd Street. New York, N.Y. 
AuonaNiital EnRi11eering. American Society ~f Mechanical Engineers, 29 West 39th Street, 

New York, N.Y. 
Air Law Review, WMhington Square East. New York, N.Y. 
Airoraft Age, 113 East JISt Street, Kansas City . Mo. 
Airports and Airlines, Bank of Manhattan .Buildi•w. Flushing. L. T .. N. Y. 
Aviation , 330 West 42nd Street. New York. N.Y. 
Aviation E~tginur<ng, Bank of ·Manhattan Bu:!dinq, F lushing, L. I., N. Y. 
Journal of Air La••· 357 East Chicago Avenue, Chtcago, Ill. 
Model A·irpla~te News, 570 Seventh Avenue, New York. N.Y. 
National Aeronautic Maga zine, N ational Aeronautic Association, Du Pont Circle. Washing-

ton. D. C. 
Natio11al Glider a11d Airp/a11e Nt'llls, 370 Seventh Avenue. New York, N. Y. 
Official A11iotion Guide of the Airways, 105 West Adams Street, Chicago, Ill. 
PtUific Flyer, $26 Financial Center Buildi01[. San Francisco, Calif. 
Popv.lar A •iatio11, 6o8 S. Dearborn Street. Chicato, Ill. 
Southern APiatiolf, Grant Building, Atlanta, Ga. 
Sportsman Pilot, 220 West .42nd Street. New York, N.Y. 
U.S. Air Su•ices. Transportation Building, Washington, D. C. 
Wesler• F~ying, 145 S. Spring Street, Los Angeles, Calif. 
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FOREIGN AERONAUTICAL MAGAZINES 

APRICA 
Aviation in Aftiia, Fischer's Buildings. 

Main Street, Port Elizabeth, South Africa. 

ARGENTINA 
Avia~ion, Calle Jose Pedro Vayela, 3762, 

Duenas Aires. 
Boletin del A: ero-Club A r gentin<J, A venida de. 

Mayo, 646, Buenos Aires. 

AUSTRALIA 
Aircraft, 62 Flinders Street, Melbourne, 

c.r. 
Flying, Box -2597 NN, G.P.'O., ~ydney, 

N.S.W. 

AUSTRIA 
Flug, Traungasse. II, Vienna I1L 
Oesterreiclu's.che Touring Ztitung, Peregrin· 

gass.e .2, Vienna IX. 

BEL.GitrM 
Bulletin Mensuel d'In/ormaUons d.u :Service. 

de Propagande· A eronaujjque, 90 Rue de la 
Loi, Brussels. · 

Bulletin du Service T~clmigue d·e ·r A~f<J'tlau­
tiqu.e, 34 Chaussee de Waterloo, Rhode 
St. Genese, Brus.sels. 

Conqutte d.e I'Air, 16 Rue de Namur, Brus­
sels. 

BRAZIL 
A--eronaulita. r sr A·venida Rio Br·anco. R·io 

de Janeiro. 
Atiacao, Escola de Avi11-cao Militar, Rio de 

Janeiro. · 

CANADA 
Canadian Air Review, Grosvenor at Bay 

Street, Toronto. 
CanadiCtn At•iation-, 143 University Avenue. 

Toronto 2 . · 

CHILE 
Auto y Tu•ismo, Casilla 3319.• Santiago. 
Chile Aereo, Casil.la ·9•3 . Santiago. 

CZECHOSLOVAKIA 
Flugwesen, Konviktska 22, Prague I. 
Letec, Dei"ice, Pal<ic Bi\'j!cal, Prague XIX. 
Letictvi, Celetna IJ, Prague li.. ' 
Le M·ois Atronautique Tc/;ecosjovaque, 

Celet n li 1.3. Prague I. 

DENMARK 
Flyv, Vcsterht:ogad~ (io, Copenhagen. 

FINLAND 
Aero, Ilmavoimie.n Esikunta, Helsing(ors·. 

FRANCE 
L'A<roauto., 139 Quai d'Orsay, Paris. 
L' ~~ronautfg'ue, .55 !Juai des• Grands-Augus­

;- ttns, Parrs. 
L'lt&ophile, :6 Rue GaliMe, Paris. 
Les Ailes, 65 Faubourg Poissonnicre, Paris 

9~-
J.'Ai~. 2 Rue Blanche, Paris_. 
Bullefin de ln. .Chambre Syndicate- des Indus­

tries A.ii'onautique, 4 Rue Galilee. Paris. 
Bulletin de la Ftderalion Aironautique' lnter­

national.e, 6 Rue Galilee, Paris. 

B!!l{e(i.ir de ·Ia Navig-ali<J:H A~fi.emtt, 7 Rue 
St. Lazare, Paris 9e. 

Bulletin T tth>ti(Jue du Bureau V erilas, ;i t Rue 
d'Offi-ernont, ,Paris . · 

Le Document A~ronauliq!l·e, 65 Rue Fau­
bo•m~ Poi·ssonniere, Paris 9e. 

Droit At.,.ien, 4 bis Rue· des Ecoles; Paris. se. 
L'Jndica.teur Aerien, 2 Rue Blanche, Paris 

9e. . . 
Revue de l'Atronautiqu.e Mil\taire, 55 Quai 

des Grands-August1ns. Pa'ns. 
Revue des Forc.es AHien·nes, 55 Quai des 

Grauds-Augustins .• Paris. 
Revue J uridique lnternationale de Ia Locomo­

tion Aiiriemie, 4 Rue Ttonchet, Paris. 
La Vie•Aerienne et Sportive, 8o Rue Tait­

bout, Paris. 
La Vie. M·n.ritime et Aerienne, 24 Rue des 

Ardenl).e~. Paris. 

GERMANY 
Der Adler, Seyfferstrasse 66, Stuttgart. 
Deutsche Luftfaltrt, Augustastrasse r 8, Ber-

lin-Lichtedelde. _ 
Deutsthe Motor Zeitschrijt, Muller-Ber­

setstr. n. Dresden A. 19. 
Fl-ugsport, Bahnhofsplatz 8, Frankfurt. 
Lujt Un.il Kraftfii!trt. Michaelkirchplatz I, 

Berlin SO. 16. 
LuflfCh(1u, Blu:mes Hof 17, Berlin W . . 15· 
Luft1!)acht, Blurnes Hof 17, Berlin W. 35. 
M itteldeutsche Luftfahrt, Laasenerstrasse .29, 

Gera. 
Nachrichten fur Luftfahrer, Wilhelrnstr. 86, 

Berlin W. 8. 
Rtovtt.e der Lrtftfahrt1 Belle-Alliancestrasse 

IOO, Berlin S. W. 01 . 
Verkehr.liec-hn'ische Woche, Stallschreiberstr •. 

35, Berlin S . 14. · · · 
Zeitschrift fur 'das Ge-sammte Luflrecht, Gen­

thinerstr. · 38, Berlin W. 18. 
Zeits.chrifl fiir Fluglechnif!. und M otorl·uft­

schi.ffahrl, Gluckstr. 8, Munich. 

GREAT BRITAIN 
Aerial A. B. C., 4 Duke Street, Adelphi, 

London W. C. z. · 
Aeropltpie, 175 Piccadilly~ London W. r. 
Air O:tsll A inli<l)'S, 6 N orlolk St., London 

w. c. 2 . 
Aircraft Engineering, '6 Norfolk St., London w. c. 2. . 
Flight, 36' Great Queen Street, Kingsway, 

London W. C. 2. 
Journ.al· of the· :l~.oyal Aeronautical S ociety, 

7 Alberna.rle Street, London W. L 
Roya! Air Fo.rce Quarterly, 2 Amen Gorner, 

Lo.ndon E. C, 4· 
Sailplane and Glider, Cannon House, Pil­

grim St., L.udgate Circus, L·oodon E: C. 4, 

HUNGARY 
Aviati_ka., L6nyay-utca 17, Budapest IX. 

INDIA 
Indian. A Piot1on, Stephen House, 5 Dal­

h9usie Square. Ea.s t , Calcutta. 

ITALY 
Aeronautica, Via Gesu 6. Milam. 
L ' Aefoiemictt, Via delle Coppelle 35, Ro rne .. 
L'Al11 d'ltalio. Via Settala,n , Milan. -
L"--:tt•i·azione, G9rso Umberto t 12 . Rome: 
Bolltttino dtll' Aviazio'tle Civile e' del Tra.ffico­

Aereo, Via dell Mcrcede 9 , Rome. · 
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II. Dirillo Aeronautico, Piazza Foro Tra.iano 
r. Ro.me. . 

Nolisiario Tecnico di Aeronautica, Via Agos­
tina De Pretis 45-.A, Rome. 

Rassegna Mar.itiima Aerona·uista, Via Ulisse 
Seni ·s •. Rome. . 

R'ivista Aeron~>ul~ea , Via Agostino De 
PretiS·4S-A; Rome. 

La Via Anura. 28 Via Cuma, Naples. 
L~ Vie' dell' il ria, Via Piaceil'Za 6; Rome. 

JAPAN 
Hiko. 'l'eikol<u-Hiko-Kyokwai, 7 Sakurada-

hongo-cho, Shiba-Ku, Tokio. · 
Koku-Jidai, 1 Ch'ome,, Ginza,. K:Yobashi, 

•roldo·. 

MEXICO 
Aviation, San· Juan de· Lotran "'6, Mexico 

'BoTJe;~· ile Ia Ass'oUacion Me~icl)na de Aero­
nautitlh Av. Madero 32, Mexico City. 

El Piioto, Tiajuana B. C . 
Revisla A·erea; Departmento Aerooautica, 

Mexico City. 

NETHERLANDS 
Htl Vl-iegveld, Singe! 464, Amsterdam. 

PERU 
El· Motor, 694 Lampa, Lima. 

POLAND 
Loi Polski, Dluga so, Warsaw. 
Lotnik, Fr. Ratajciaka 2~g. Posen. 
Prz~glad.Lotnic:r.~, Warsaw. 

PORTUGAL 
RePisea Aero.naulita, Traversa de Gloria ·H 

A 2° D, Lisbon'. 

ROUMANIA 
Arii>a, S.tr. Clemenceau ro, Bucharest. 
Aeri>naut·icq, 128 Calea Grivitei, Bucharest. 

RUSSIA 
A.oiat#a i Chimia, llinka, l<hrustaltiy per. 

Moscow. 
Chro.nika Wosdusl!nogo Dela, Union of Osoa­

viakhim Societies, Moscow.. 
Samol~t. Union of Osoavia:khim Societies, 

Moscow. 

SPAIN 
Atrea, Glorieta de Atocba 8, Madrid. 
Alas, Calle. Recoletas, 2 Dtip. Madrid. 
Boleiin OJiiial de la Dirtction Ctn.eral de 

Navagacion :v Transportes Aereos, Madrid. 
BOietin OfieW.I del R.ial Aero-Club de 

Esi>agni, Madrid. · · 
Es.Pa.'lla. Au,tomovil :v Aeronantiea, Pla.za de 

Isabel II, s. Madrid. 
lcaro, Calle de Alberto Bosch, 3, Madrid. 

SWEDEN 
'Fl;vgnif!g, Birgerjarlsgatan 6, Stockholtn. 

SWITZERLAND 
Aero Revue, Bergstra'sse '2·2, Oerlikon. 

URUG~AY 
Revista del C'tnlro Mililar :v Naval, Ctmven­

cion I33•. Montevideo. 

AIRPORTS AND AIRPORT MANAGERS IN THE UNITED STATES 

January I, 1932 

The following is a selected list of leading American airports and their managers compiled 
by the Airport Section of the Aerpnautical. Chambe.r of Commerce of America, Inc., especially. 
for The Aircraft Y~ar Book for t'93i. All'a1rporh listed have~ufficiet:{t l.anding area for normal 
landings and ta~e-o'ffs. No in.terinediat e or auxiliary fields are included. M.unicipally owocd 
fields are indic!lted by (m) .precediilg the name of t he airport. 

Loeatio11' Name of Po,. I J! anagtr 
ALABAMA: 

AAtumbuo'rn~·. ·.· . .. ·. ·. ·. ·. ·. •. •. ·. ·. ·. .. Peri do Hills Airpott .. .... ..... .. J. M. Barrington 
Pace Field . . . . . . . .. . . .. . . .. ... .. . .... . ..... . . .. ... _ • . . . . 

Birmingham, . . . . .. .. . (1») M umcipal Airport . . , , . . . ... , . Steadham Acker. . : . • . . . . 
Birmingham .. ... • , .. . Roberts Field .... . .. . . .... . . , ... . , ...•.•... . . .. . , . . , , , . . . 
Citronelle . .. , . . . . . . . . . Citronelle Airpor~ . . . . . . . ........ _ ... ... . . . 
Gad'sden.... . .. . ... ... Gulf State Steel Co. Airport. . .... .. ..... ......... .. _ • . . , . . 
Mobile ... , .. . ... ... .. (m) Bates F ield ... ...... ......... , .0'. N. Barney 
Montgomery .... , .... , (m) Montgomery Airport . . . .. .. . ... . Lion G. Mason 

AIUZONA 
AjG) .. .. . .. . .. . .. .. . ... (m) Aio Airp!)rt ....... . . . . . .. . ..... W. R. Devison 
CasaGrande . .... ,, ... (m) CasaGrande Mun. Airport., .. • . S. J. Norman, C.E. 
Charldl~r ... . . .. .. . . . . (m) Chandler Municipl!l Airport .. , .. Marg. K. Stewart 
Douglas .... . . .... ... . (m) :Oouglas Int, A1rport . ...... . .... B. R. Russell, Supt. 
Flagsta.ff . ..... . -...... (m) Koc4. ~ield: .... ..... . . ....... . Ross Saii)pson. Crtkr. 
Fredoma ....... . ..... (m) l':redoma Aup.ort . ... . .. .. ..... . Jense'Il & Brooks by 
Gila Bend ... , .. ...... (m) Gila Bend Airport ... ... , . .. .. ..... . ..... : .... _ . .. . .. .. . .. 
G.rario Ca·nyon. . . . . . . . Grand Canyon Airport . ........ . . , ........... . . . . .... ... . 
ltolbrook ......... .. . . (m) Hofbrook M·J:nicipal. . .......... .... . .... ..... . .. . ... .... .. 
Kingman ......... . ,.. Kln!{man .Field . ... .. ....... . ...... , . ... . ....... .. . ..... • . 
Maric<>Qa .... . , ....... (m) Mancopa Airport . . , , . . . .... . ..... . , . . .... .. . . . .. . .. . . . ... . , 
Phoenix: ..... ... .. . . . (m) Municipal Airport ........... . . . George Todd, C. M. 

Sky Harbor .... ,. .............. , . . .. , . . , . .. .. . .... .. .. ... . 
Prescott ....... ....... (m) Ernest.A. l:-ove Airport .. . .. . .. . . S. A. _Spear 
pu;!rtzite........... ... Conner Flelc .. ,., ... .... . .. , . , . G.eo. W. Cooner 
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Location N ame. of Port Manager 
Saffprd . . . . . . . . . . . . . . . Wickersham Airport . ... . . . . . . .. P . . C. Merrill 
Springer.ville. .... . .... . Springerville ·Airport .. . . .. ... . .. Melvin Brown 
Tucso1i... .. . ..... . . . .. (m) Uavis-Montban Airport .. . . . . . . . R . L. Andrick, S.S. 

Mayse Field ..• . •• . . : . . ......•.... . . •.. . .. . . . ....... . . . . . 
Vail ... .... ... ... .... . (m) VailAirpor.t . ..... .... .. ... .. . ...... . ..... . .. . . .... .. . . .. 
W!lliams . . .. . . . .... ... (m) Web!!r Fiel5l . .. ... • ... ......... J . C. Butler, T .C. 
Wmslow .... . , ..... . .. (m) Barngan F1eld ..•... ... . . . . . . ... C. W. Helm. C. A. C. 
Yuma .. . .. ..... .. .... (m) Fly Field .. ................. . .. Yuma .C. of C. 

ARKAN!;AS: 

~~-nsr::fti;.·. :::: ::: :::: x~~~~~~iY~t!rt : : ::: :: ::::::::::::::::: ::: ::::::::: ::: : 
Hot Springs, .. . ...•... (m) Chnmber of Commerce Airport . .. John R. Tate 
Little Rock . . . . . . . . . . . Little Rock Airport .. . . .... . ..... . . .. . .. .... . . .. .... . . . . .. . 
Monticello.: . . . ...... . (m) Monticello Mun. Air-port . . . . .. . . Frank Horsfa!J 
P ine Bluff R No. 4 B 94 . Toney Field .. . . .... .. .. . . ... . . Kenneth G.arrett 
Texarkana . ... . .... . . . (m) Municipal Airport .... . .. .. ..... J. B. Newbauer, Op. 

CAt1FORNtA: 

Alamed~ . .. .... . ..... . San Francisco Bay· Airdrome . . ... R . U. St. John 
Curtiss· Wright Alameda :Airport .. Capt. Chadwick Thompson 

Ambo.y .. . . . . . . . . . . . . . Amboy Airport . .. .... . .... . . .. . . . . . ..... . . . . .. ... . .. .. . . . 
Bakersfieltl . ........ . .. (m) Kern County Airport . ... ...... . H . B. Griffis, Supt. 
Banning • . . . :. . . ... . .. Banning Airport .. • •..•.. . . . .. . . H . F. Wiefels 
Ba.rst.O:w... . . .. . ...... Barstow.Airport •. . . .... . . ..... . Rl!sscll E. Riley 
Brawley . . ..... . . . .... (m) Bra.wley Airport .•.. ....... . ..... 0: E. Carroll 
BurQilnk. . . . . . . . . . . . . . United Airport: ... . .... . . . .. . .. F.r.ed D·enslow 
Calexico .. . . . ......... ~m) Calexico· Mun. Air,port .. . •.. . . . . Roy E. Saddler 
.Calipat~ia ... . ; . .. . . .. . m) Calipat~ia A1~port . . •..•..•... · ..... ... . .•. .. ... . .... . .. ... 
. Chowchil la . . . . . . . . . . . . m) Cbpwchlll.a Airport .... . . . .. . .. . ... . . ... . . . ........ • . . .. . . 
. Chul.a Vista . . .. . ...... (m) Chula Vista Airport ... . . . , .... . . . R . Tyee, Mgr. 
Cpab.nga . . . . ... . . .... (m) Chamber of Co.mmerce Auport ... F. E . Butler 
Culver City... . . . . . . . . · Culver~eit)r Air.port . . .. . .. · . . . . .. . .. . . .. . ... . .... . .. .. . . • . 
E lsinore . . . ... . .... . .. (m) Lake Elsinore /Lirp.ort .. .. .... . . . 0. W. Gcaharn: 
Escondido ... . .... . ... (m) Howell Airport .. •.. .. . . ..... . .. Gordol! Prentice 
Fresno . . ' .. . . . .... .. .. (m) Fresna .Chan,dfer Airport ..... ... Geo. T: Johnson·, Supt. 
Fuller tori ... ..... .. .. . (m) Fullerton Mi.m. Airport ... .. .......... .............. . . .. . . 
Galt. .. .. . .. . .. .. . . . .. . MacCracken Field ... ...... . ......... .. . ... . . .... . . .... . . . . 
. Glendale. . . . . . . • . . . . . . G(and Central Air TerminaL .. . . Maj. C. C. Moseley 
Hanford ... . .. .. . . ... . (.m) Hanfor.d Airport .... . . . .. . .... .. A. C. Hanford 
Hollister. . . . . . . . . . . . . . Hollister Airport .. ........ . . . . ... . .. . . ... . . ... . . . . . .... . . 
_Imperial. . . .. .. , ... .. . (m) Imperial County Airport . .. . . .. . Chas. M. Sproule 
Indio.... . . . . . . . . . . . . . Indio Airport . .. . ... .... . . . .. .. . .. . .. . . . . . . . . . ... .. ... . . . 
lngle.wood . . .. . ...... . (m) Los Angele.s M11n. Airport . . ... .. R. B . Barnitz, Dir. 
Lakeport . .. .... ... . .. (m) Lakeport Muh. Airport .. .. . . .. . . T.V. Ferron 
Lancaster . . .. ... .. .... (m) Lancaster Airrort • . , . . . ... . .... . . . ... .. . .. ... . .. ... . . ... . 
Long Beach .. . .... .•.. (m) Long Beach Mun . .~:'urport ... • . .. W. J. Putman. Sttpt. 
Los Angeles... ...... . . 'Aero Corporation Field· .. ...... .. . Pall! E. Richter, Jr. 

Dyc_er Field .. .. . . . . . . . ...... ... Ed'Y. A. Dycer 
M-etropolitan Airport ..... . . . . . . N . R. Wells; Mgr. 

Maricotw . . . . .. . .... .. (m) Maricopa Airport . . . . ................ . . .. ... .. .. . .. . 
Marysville . ..... •. . •. . (m) .Cheim Airport .... . . . . .. .... .. . W. ·A. Kynoch, C.C. 
Merced. ..... . . . .... . . Merced Airport . .. .. .. ... ..... . . . . . . . . . . . . . . . . .. .. . . . . . . . 
Mineral. . . . . ... . . ... . (m) Mineral Airport .. ........ • ..... Arth11r G, Holmes 
Montague . . . . . .. • . ... (m) .Montague Ai~port ... . . . .. . ..... Charles E .. Sc.hock 
.Modesto . ..... . . . . . . . . (m~ .Bud Coffee Fielq .. .... . . . . . . ... F. J , Rosst, C. E. 
Needles .. .. ... .•. ... . (m Needles Mun. A<rport .... . .... . . George Morde·n 
Oakland . . . . ......... . (m- Oakland Mun. A~rport .... . .. . .. G. B. Hega.rdt 
Ontario ..... .. ........ (m). Ontario Mti~. Airport .. ..... ... .. .. . .... . ....... . : .. • . .... 
Palmdale .. . .. . ....... (m) Palmdale Airport . . . . . ..... . . .. . Fred A. Alley 
Palo Alto. . . .. . . . . . . .. Palo Alto Airport .... ... . . . • .... . ... . ...... •. ........... . • 
Petaluma.. .......... . Petaluma Airport .. ....... . .. .. .. . . .. ....... .. . .. . . . . . .. .. 
Pomona. . . . ... . . .... . Burnley Airport . . . .. . .. . .. . . ... E. H. Rathb11n. Mgr. 
Porterville.. . . .. . . . .. . Porterville Ai-rport .. .. .• . . • . . .. . Mai. Leighroy Millec 
Q.uincy . . .. .. . .. . . . ... (m) O.uiney Mun. Airport . . . ... . . . .. H . H. Bar 
R<ld.Bluff . . .. ... .. . ... (m) Bidwell Field . ... .. ... ... .. .... Raines F. Griffin 
Reddiog . . . ... . . .. . . . . (m) Ben.t9n Field ....... . .. . . .. . . . .. L. D. Sarv.is, C.A.C. 
Redwooil . . . . . • . . . . . . . Redwood: Airport ... .. . ... .... .. ........... . . .. . . . .. . . .. .. . . 
Riverside. . . . • . . . . . . . . Riverside Airport . .. . ... .. .. . . . . 1'hotnton Rhodes 
San B.runo . . . . . . . ... . . (m) San francisco M un. Airport .. ... Capt. Roy N. Francis 
Sacrame-nto .. .. . .. . . . . (>n) ·Saer~lncnto Mun. Airport . . .. . Donald B . Smith 
San Diego .. . . . . .... . . (m ) Lindbergh Field . . . . . .. . . . . . . . .. John Van Horn, Supt. 
San Bernardino . . . . .. . _. Big Bear Aitpprt ... .. . .. . . . . . . . ca.gf~bPe'ter Pan Woodlancf 

San J:i.cinto . . . . . . . . .. . (m) Harmon Field . . . . . .. . . . . .. . . . . . C. N. Pa.r~er. Mayor 
Sa·n Mateo: ... . . . . . . . . Cti~tiss-Wright San Mateo Airport. Capt. F. M. Bartlett 
San· Pedro ... . . . • . .. . . (m) Allen Field .. . . ... . .. . . .. . ... . . 'l'raf. Mgr. ~.\!, of Harbor 

Comm, 



AIRCRAFT YEAR BOOK 

Loeation Name of Port Manager 
Sat) Pedro .. . .. . .. . ... (m) S.~n Pedro Airport ... ...... . . .... . . .. .. , ............ .. .. . . 
Santa An,a.. . . . . . . . • . . Edi:lie . .Martiils Airport . . .. . .. . . . E!idi.e Martin 
.Santa Darba·ra. . . . . . . . Ovington Airp?rt . . . .. .. . . . . . . .. Earle Ovington 
Santa Clara.. . . . . . . . . . Santa Clara Atrport . .. .. . , .... . . . .. . . .... . . .. . . . .. . .. .. , .. 
Santa .Monica . . .... . . . {til) Clover field . . . . .... .. . . . . . . • . . Rufus J. Pilcher 
Santa Rosa ......... .. (m) Santa Rosa Mun. Airport . .. .. ... L: E. Newton 
Seal Beach.... ..... ... Seal BC~~ch Airport . . . ... . . . .. .. W. P. Crawford 
Sebastapol. .. . .. . . . ... (:m) Sebasto~l Mun. Airport .. . .... . L. C. Cnoplus 
Selma ... .. . . . ...... . . (m) Eagle Fteld .. . . . .. . ....... . .. .. E. J. Neilsen 
Spadra .. . . ... . . • ..... (m) W. K. Kellogg Airport .......... E. H. Rathbun 
Stockton .... . . .. . ... . (in) Stockton Mun. Airport ... . • . . . . . He.nry Nordwick 
Strathmore ... . . . .. . .. (m} Strathmore Airport . . . . . .. , ...... C. W. Bo.uldin 
Tracy . . .. . ... . • . . . .. . (m) Tracy Airpo:t . .. . .. ... .... . . . .. W. H. DeVries, Supt. 
Tulare . ...... .. . . .... (m) T ulare Mun. Airport . .. .. . . . . .. . R. M. Perry hill, C.M. 
Visalia ... ....... . . . .. (lri} Visalia Mun. Airport . . .. .. ...... L. E'. Crowder . . .. . .. . . . .. . 
Weed.. .. . . . .. ....... . Weed Air.port . . . .... ... . ..... . . W. H. King 
Westwooa . . . . . .. . .. .. (m) Westwooa Airport . . ..... • ..... . . .. . ........... ... .. ...... 
Woodland ... . .. . .. . . . (m) Woodla'nd Airport . .. . .. . . . ...... ... . . . . . . .. . . . . .. .. . . .. .. . 
Yreb .. ...... .... . ... (m! Yreka Nrpo:t .... . ... .. .. ... .. . Irving L. Eddy 

CoLORADO: 
Colorado Springs...... Alexand.er .A:rport ... ...... ... . . Pikes P~ak Air Com. Inc. 

Rl·Bx. 7 .. ... ...... (m) Colorado Springs Mun. Airport ... Max Piele 
Denver......... . ..... Colorado Airways l<'ield ......... A. ·F . Joseph· 
D.enver. . . . . . . . . . . . . . . Curtiss Field .. . . .... .. . . ... ... .... ....... . . . .. . .... . .. .•• 
Denver-32nd & Ulster 

St ..... .... , ........ (m} De.nver Mun. Airport' .. ...... . . . W. F. ·Wunderlich 
Fort Collins .... .. ..... (m} Fort Collins Airport . .... . . .... . . . .. . .. ... . ......... . . . .•• 
Grand Junct ion .. ... . . (m) Grand Junction Airport .... .. .. . 1. H. Sackett 
Monte Vista . ..... ... . (m) · Monte Vista Airport .. . .. ... . . . . W. F. Bowers, C.M. 
Otis ........ .... .... . . (m) Otis Muri. Airport ..... .... . . .. . Dee Unger 
Pueblo ..... . . ...... . . (m) Pueblo Airport-.... ... . . . . .. .. . .... . .. . ... . . .... . ... .. .. . . 
Trinidad. . . . . . . . . . . . . . Holloway Field . ........ . . . ..... Midcontinent ·Air Express 

CONNECTICUT: 
Bridgeport..... . .. . . . . Bridgeport Airport , . .... . ....... T. D .. Moller 
Danbury ........... . . (m) Danbury· Airport . .... . .. .. ..... Henry Taylor 
Groton... .......... . . Turnbull F ield . ... ..... . . . . . ... .... ..... .. . . .. . . . ....... . . 
Har.tford .. ..... .... . . (m) Brainard Field . . .. . ... . ... ... ... Herbert f{. Mills 
Hartford. . . . . . . . . . . . . Rentschler Field . . . . .... . .. . ..... Bernard Whalen 
Me.riden . .. ... ... . . ... (m) Meriden Air;>ort .......... .. ... . E. L. M<~rkham 
Wallingford ......... . . (m) Wallingford Airport .... . . ....... . . . ...... ... . . . . ..... . . .. . 

DELAWARE: 

New Castle .. .. .. . ... . Bellanca Ficld ........ •..... .... Del. Flying. Service 

DISTRICT OF COLUMBIA: 

S. Wash. Va. Bx. 101. .• Washington Hoover Airport .. ... JohnS. Wynne 

FLORIDA: 
Bradenton ..... . ...... {m) Wallace Field . . ............ . . .. Harry L . Land, Mgr. 
Cl~rwater .. ... . . .. . .. (m) Clearwater !4un .. Airport .. . . .. .. Tropical Airways, Inc. Mgr.. 
Daytona Beaeh .. .. . .. . (m) Bethune Pomt Airport .......... A. C. ·Banks 
DeLand . . .. : ... .. ...... (m} Municipal Airport . .. .. ..... .. . . Av.iation.Co.mm. of C. of C. 
Fort Meyers . . . . . . . .. . (m) Fort Meyers Airport ... .. . . . . . ........ . .... ... ... .. ... .. . . 
Inverness.. . . . . . . . . . . . . Inverness: i\irporf ..... . . . .. • .. .. A. Noble 
Jacksonville ......... .. (m} Municip!'l.(Urpcirt . .. ...... ... .. ]. R. 9riffis, Mgr. 

Pa:>ton Ftdd .. ......... . . .. . .. . . . . . . .. . ...... . . . .. . . . . ... . 
Key West.... ........ Key West Airport . . . ..... ... . . .. .. . . . .. .... . ...... . ..... . 
Lakelani:l ... .... ...... (m) Lakelahd Airport .. ... .. .. ... ... .... .. ... . . .... .. .. .. . . . . . . 
Lake Wales . .......... (m) Lake Wales Mun. Airport .. ...... .. ......... ....... ... ... . 
Leesburg. . . . . . . . . . . . . Leesburg AirJ?ort .. ...... .. .. . . . .. . .. . .. .. .. . .. ... . .. .... . 
Melbourne ... . .... . ... (tn) Melbourne Atrport . . ....... . .... Clair A. Inskeep, C.M. 
Mianii . . . .. .. . . , . . ... (m) Miami Municipal Airport . . _ . . .. . . A. H. Heermair'ce 

Pan. American Airport .... . .. .. .... . ....• .. ... ... .......... 
Ocala ... .. . .. . .... ... Ocala Airport . ........ . ........ . . . . ......... . . . .. . . . .. . . . 
Orla.ndo . . ... . . . . . .. . . (m) Orlando Airport .... . . ..... ... .. . . .. . ... . .... .. . ... .. ... .. . 
St. Petersburg .. . .. .... (m) Albert Whit•ed Mrport .... . .. ... J. 'B. M.eares 
Sa·· '". sota ... . .. ... ... .. (m) Sarasota.Mt:n. Airport .... .. .... Dr. J . R. Scully, G.P.W. 
Stuart ....... . .... . ... (m) Stuart Airp(lrt . . ... . ....... . . . . A. P. Krueger, Mgr. 
Tallahassee .... .. . .... (m} Dale .Mabry Airport . .......... Wm .. R. Gault. C .. M. 
Titusvill~ .• . .... . .. ... (m) Titusville Airport .. .. . .. . ... . ... N. T. Ftoscb.er, Mgr. 
T~mpa ... . . .... . ..... (m} Drew Field .. . . . . ....... .... . .. I. G. Hedrick 
W; Palm Beach.... . .. W. l'alm Beach Airport. ........ . .... ......... .. .... . . . . . . 
W,, Palm Bch., Drawer 

;!-10 ... .. . ... •. .. . , Roosevelt Marine Base .... . .. .. . C. S. Collar 
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Albany ... ...... . . .... (m) Albany Airport . . ............ ... . .. . . . . .. .............. .. . 
Athens ..... . .. . . .. ... (m) Epps Field . .. . . • .... . . . ... ..... Benn Epps, Mgr. 
Atlanta .. . .. .... . .. . . . (m') Muiiici~al Airport .... .. .... ... . ]. H. Gray, Mgr. 
Augustn ... . ... . . . . ... ~m)· Daniel Field .. •.. . . ............ J. B. Lee, Mgr. 
Bruns~ck .. ....... . .. m) Redfern Fie:ld ... .. .. . .... . ...... , .. .... , . . . · ..... ...... .. 
Cedartown . . .. .. . . .. .. m) Adamson Fi~ld ......... . ... ... C. Adamson, Jr., .!vfgr. 
Columbus .... .. ... . . . m) Columbus Atrport . , ..... . .. . . .. H. B. Crawford, C. M. 
Douglas .. ....... ..... (m) State College Airport .. ....... . . ] . M. Thrash, Pres., S. G. S. C. 
Macon ... ... . . . .. . .. . (m) Miller Field ........ . ........... R. J. Litteen 
Rome ...... . . .. . · .. ... (m) Rome Airport . .. . ......... . . ... Rome Airport Assn. 
Savannah ..... ........ (m) ·Savanna:h Airport ..... . . . ........ . ... . . . ....... .... . ... . . 
Th.omasville ..... . . ..... (:m) Thomasville Airport .. . .. .... . . . H . Wimpy 
Valdosta .. ... ......... (mj Valdosta Airpor,t' .. . .. . ..... . ... P. W. Robertson, Ohrni. 

Name of Porl 

IDAHO: 
Boise ..... •.... . . .... . (m) Boise Mun. Airport . .. ......... . Ivan Nelson, Mgr. 
Caldwell . ... . . .. . . ... . (m) Walker Field ..... . ... . ... .. . . ... . .... . . . . . . . .. ... . ..... . . 
Coeur D'Alene ....... . (m) Coeur D'Alene Airport . .... .... . George Natwick, Mayor 
Pocatello . .... .... . . . . (m) Pocatello Mun. Airport .... . . .... E. L. Anderson. Mgr. · 
Twin Falls ., .. .. . .. ... (m) Twin Falls Airport .. . .... . . ..... Twin Falls C. of C. 

l.LLINOIS: 
Au~ora . ... . . .... . .... !'vii~ west Ai_rport.- ...... .. . .. .. . Jobn H. Livingston, Mgr. 
Ca~ro .. , . ... .. . . .. . . . (m) Ga.rro Land1ng Field ... . . . . . . . .. .... . . ....... . . . ..... . ... . 
Champa.gn . . . . . . . . . . . Chamber of Commerce Airport . ................. . . . . ...... . 
Chicago... ........... Aero Club Field ... . ... .. ......... .. ....... ... . ..... .... .. 

S932 S. Cicero Ave ... (m) Chicago Mun. Airport . .. . ....... J ohn Allen Casey 
Danville . . . . .. ... . .... (m) Chamb·er of ·commerce Airport . . .. ... .. . .. ....... •... · · · · · · 
East St. Lo.uis. .. . . . . . . Curtiss·Steinber:g Airport ... . . . .. David Vfsel 
East St. Louis. ........ Parks· Airport . . .. . ... . . ... . . .. Oliver L. Parks 
Elgin ..... , . , ... : . . .. . ( m) Elgin Airport . ...... . ..... .. . .. Jake Lubber:s 
Elmhurst . . . . . . . . . . . . . Elmhurst AirP.ort .. .... . . . . .. . . . .. . . . ......... . . . . .. . .... . 
Galena.'.... .. . . . . . . . . Galena Airport ... . .. ..... • . . . .... . ... . ... .... . . . ....... • . 
Glenview. . . . . . . . . . . . . Curtiss Reynolds Airport ..... ... Karl S. Day 
Harrisburg. . . . . . . . . . . . Harrisburg Airport ...... .... . . . Harvey Scouton 
Hillside.. . .. . .. . ..... . Westch'!'ster Airport ........ . ... ]ac.k Oates 
Hinckley.. . . . . . . . . . . . Ea~le Airport .......... ... . . . . . Dr. Neubauer, Owner 
Joliet, . . . . . . . . . . . . . . . ]ohet A.irport .. . .. . .... . ... .. . . . . .. . . ... .... ... . . : . ..... . 
.Joliet .. , .. .... .. . . . .. (m) Joliet Mun. AirP.ort . . ..... • ..... Harry B. Ohlhauer 
Lansing. . . . . . . . . • . . . . Ford Airport ..... ·· . ............... . ............. . ..... . . . . 
Marion .. .. ......... . . (m) Marion Airport .. . .. . . ... ..... . .. .. . ...... . . . ... ......... . 
Moline ... . ... . . . ..... · Maline Airpqrt .. ... . .... ... .. .. Bernard Sewer.krup 
Monmouth. . . ... ..... Monmouth Air·port . . . . , ........ G. Craig 
Mt. Prospect..... . . .. . Pa,l-Wauk~e .Airport . . . ... . • . .. . Duncan Hodges, Mgr. 
Oakl_awn.. . . . . . . . . . . . . H~rlem A1rp~rt . . : .... .. .. ... .. C. s, Strong 
Peona..... ... .. ...... LUfberry Flytng Field .. ..... . . ... .. . ....... .... ........ . .. 
Peoria ....... .. . ... .. . (m) Peoria Airport . . . . : . . . .. ... , ....................... . .... .. 
Quincy . . ... . :.. . . .... Monroe Airp0rt ... . . .. . ........ ')'leiL.Monroe, . . . .. ...... .. . 
Rockford. .. ... . ..... . Rockford Airport . . . .. .. . .... ... F. E. Machesney 
'St.' E lmo.. .. .. .. ..... Smit h Field· . ... .......... . .. . . . Regina] P.;i.ttinson 
Springfield . . .... . .... . Commercial Airport ..... . .. . . . .. Craig 1sabel, Mgr. 
Sterling . .. . ... . . ..... (m) Sterling Ailyqrt . . . . . . ....... . .. E. I!. Ja:coO:y, Mgr. 
S.tockton . . . . . . . . . . . . . Stockton Airport . . ....... ... , . . R. L . Hanson 

INDIANA: 

~';1r~:J~: :: :: : : : :: : : : <.n> ::~~~r~rr~;~~t: : :: : : :: : : : : : : : :: : : : :: : :: :: : : : : : :: : :: ::: :: 
Crawfordsville . . . . .. . . . (m) Crawfordsvill~ Airport .. . . . . . . . . Herbert Morrison 
Evansville . . ........ . . (m) Evansville Airport .. ...... ...... W. R. Genot 
Fort Wayne, . .... . .... (m) Baer Field . . . . . . . . . ..... . .. . .. . Robert R . Bartel, Mgr. 
Fort Wayne.... .. .. .. . Guy Means Airport .... . .. . . . . . . Capt. C. F. Corrish 
Frankfort .. .......... . (m) Frankfort Airport .... .... .. . ... . . . . .. ... . .. . . ... . . . . ... . . 
Gacy. . . ...... . . . .. . . . Gaq• Airport . . . ......... • ... . . .... . . ...... . ..... .... . . .. 
Indianapolis... . ...... Cap1tal Airways Field . . . ..... ... ... . ... . .. . . . ........... . 
Indianapolis, R.R, 18, 

Bx. aooR. . . . . .... . . Hoosier Airport, Inc ..... .... . . . . Bob Shank, Mgr. 
Indianapolis . .. ....... (m) Munici~?al Airport ... ... . , .. . . . . Maj. C. E . Cox, Jr. 
Knox. . . . . . . . . . . . . . . . Knox Atrport .. .. . ........ ... ... .. .. ... .... . ...... ... . . •. 
Kokom'O... . . . . . . . . . . . Shockley Field ... . . . . ....... . .. Clyde Shockley 
Lafayette.. . . . . . . . . . . . Shambaugh Airport .. . . . .. . . . . .. . . . . . ...... . ..... . . ...... . 
Petu . . . . . . . . . . . . . . . . . Peru Ai'rport . . .. . ..... . . . . . . . . . ..... . . ... .. ...... .•. . .... 
Richmond. . . . . . . . . . . . Richmond Airport, . ....... . . . . . Claud Berry 
Seymour. . . . . . . . . . . . . . . Scyll\O)lr Airpor.t . . ... . . . ... ... . Lai'ne Coy 
South Bend . . ... . ... . . (m) Muntctpal Airport .•..... . • ..... George E. Davies 
Terre Haute .. . ...... , (m) Dresser Fiel4 . . .. . ...... .. ..... ] . H. Haxton 
Valparaiso .. , . . . . . . . . . Valparaiso Airport: . . .. . ... .. . .. .. .. . · . . . . . . . . ...... . ... . . . 
Vincennes .. . ...... . . . (m) Vincennes Aif.port .... . . . .... ... . . .. ... . ........... , . . . . . . 
Wr;b'ash,4~s W.CanalSt. Rettig Airport • ... . .. . . • ...•. .. Geo. 0 . Rettig. 
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Ames................. Americ:!.n Legi):ln Airport .. .. . .... Wilkin N. Harper 
BMtle Creek. . . . . . . . . . Battle Creek Airport ... . . . .... .. .... . . .. ... .. . : ........ . 
Belle l'faine. .......... Belle Plaine Airport . . .• . ....... D. A. Newlat:d 
Burlington ............ (m) Burli~ton Mun. Airport ..•.... . A.]. Hartman 
Centreville .. ... . ... . .• {m) Centreville Air:port . . .. . .... . . . . V. C. Price 
Glarinda .. : . . . . . . . .. .. Clarinda. Airport ..... .......... E·. L. Downing 
Council Blulrs......... Council Bluffs Airport .............................. .... .. . 
D.a.venp<)r't............ Cram Field .................... L. M. Pedigo. Mgr. 
Des Moines .. .... .. · ... (m) Municipal Airport ...•.•... . . . .. E. R . Ahlberg, Mgr. 
Dubuque ......... .. .. (m) Dubuque Airport ...... . .......... .. . , ..................... . 
Fort Dodge.. . . . . . • . . . Fort Dodlre Airport ............. C. I. Sherwoca · 
I0 wa City· ............ (m) Smith Field· .................... Jack Curtis 
Muscatine . . . ....... •. (m) Muscatine Airport, Inc . . •.. •.•. . S. G. Stein, Mgr. 
Ottumwa. . . . . • • • . • • . . Ottumwa Airport . ....... . ..•... C. P. Kysor 
Rockwell City ......... (m) St!)w~ A.i~ort . . •. .. . . . •. . •••. A. ~- En0 , Mgr. 
Shenandoah ...... · • .- . . . (m) Ktwams Atrport ...........•.... Lputs Xoenecke, Mgr. 
Sioux City............ Rieken backer Airp<)rt • . • ........ A. S. Hanford. Jr. 
Waterloo· .. . . ....•..•. (m) Chapman Field . ••. . .•.• . •.•••.. A. B. Livingston·, Mgr. 
Wesley............... Wesley Airp0rt . ...... . ....... . . ]. A. Hauptman 

KANSAS.: 
Arkansas City.... . . . . . Arkansas City Airport • . .• ...... L. H. Lawson 
Chanute, Bilx $I4 .•.. :(m) Chanute Mun .. Airport . •.... . . .. Vern Carstens, Mgr. 
Coffeyville . ........... (:m) Municipal Airport .............. LY.11n Berentz 
Concordia ...... .' . .. .. Municipal Airport ... ............................. ....... . 
Dodge City..... . ..... McCoy Airport .......................................... . 
Garden City .......... .(m) Garden City Mun. Airport ....... Charles B. Eggen 
Goodland ... ..... . ... . ~m) Goodland Mun. Airport ... ·•· ..... W. F. Kelley 
Gr'eat Bend. . . • . . • . . . . m) Great Ben:d M un. Airport ...... . Bd. of Comm[ssioriers 
Hays.,. .......... .... m) Hays Airport ....... . .......... E. ]. Haffamier, C.M. 
Hosington ............ (m) Ho~ington Airp,ort .. ............. . .. . .. .... ..... . ..... . . .. . 
Hutchinson.. ......... Albrjght Field., .......................................... . 
Kansu City. . . • . . . . . . Fairfa:t Airport ............•.... R. F. Craig 
Lamed ............... (m) L,arne'd Airport ...•....•..• · ..• :. Sec., C. of C. 
Lawrence. .... . . . . . . • . Allison Field . ... •.... . .. •........ ; ..................... : . 
Manhattan ...•• •.• .•. ('m) ¥anhattan Mun. Airport ........ C. of P • . and Mayor 
Newton .............. (m) Newton'Airport .• : ... · . ... ................... ..... ...... .. 
P!'rsons .......•.. . ... (m) Ryan Field .... .... . . .. ... ..•.. . ... . . . •... , • .... . .. : .. . . . . . 
Ptttsb).lrg. ............ Ptttsburg Atrport,lnc .......... . L. M. Atkmsl>n. Pres. 
Plainville, .......•.... (m) Gilbert Field ...... . ... ...... ... . V. A. Perkin, Mgr. 
Pratt.... .. ....... .... Pratt Ai'rport . ............... . . . F. F. Swinson 
Salina .. ... .... .• • .•.. (m) Salina Airport . .. . .. . . ............ ..... , ...... • ...... •... . 
Sedan . .... ... . .... ... (nl)' Sedan Airport ................ .. W. -T. Collier 
Wuhington .......... . (m) Washington Airport : ........... . Edgar Bennett 
Wichita. . ............ Swallow Field ... . ... ........... Geo. R. Bassett 
Wjchjta .......... • .•. (m) Ml!lllciJ?al Airport .H. L. Mellor, Supt. !'arks 
Wtchita. . .. . . .. .. . .. . Swtft Atrport ................. .. ... .. . .. ..... · ........... .. 
Winfi~ld .............. {m). Winfield Airport .............. ..... ............... . .... .. . . 

KENTUCKY: 
Hopkinsville .....•.•.. 
Lexington . . . ... .. , ... (m) 
Louisville .. .. ......... (m) 
Middlesboro .......... (m) 
Newport .............• 
Owensboro ........... . 

Hopkinsville Air:Port .. .... ...... C. M. Baker 
Lexington Airport .............. Woodford N. Baxter 
Bowman Field . .. .. ..•.... ... .. Lt.·Col. H. W. Rogers. S.upt. 
Middlesboro Airport ..................................... . 

~~~:~!nA~fe?ci~::: ::: ::: ::::: :: ::: ::::: :: :: ::: : : : :::: : :: :: 
LoUISIANA: 

Baton Rouge .. . .. • .... (m) Baton Rouge Airport .... . .................... . .......... . 
Chalmett. . . . . . • . . . . . . Chalmett Airp(>rt ....... . . . .. . . . .. . . . ....... . . ...... . .. ..• 
Crowley .. .. . ......... (m) Crowley Airport ................ Geo. C. Merkel, Sec. C. of C. 
Lafayette .. •. . . ....... (m) Lafayette ~iiport ............... R. E. Chaplin. C. A. Cmnm. 
Mansfield .... ......... (m) Herndon Field .. . .. ..... .... .. . T. B. Herndon 
Monroe , ............ . (m) Selman Field ................... Trav.is Oliver 
Nat:cbitoche.s..... .. .. . · Natchitoches Airport ..... , ................................ . 
t<ew Orleans ........•. (m) New Orleans Mu.n. Airport .... . . Geo. A. Hero. Jr. 
New: Orleans, P. 0. Box 
. 7S3 .. .•.• ..•••• ••. • 
Patterson ............ . 
Shreveport .... . ...... . 

MAINE: 

Menefee Airport . . .. . . . ...... • .. Harry B. Austin 
Patterson A.rpo.rt .........•.•.........•................... 
Texaco Airport . .. ..... •.... . •. . ...... ....•... •.. •. .... . . . 

Bangor...... ...... . .. Bangor Airport ........... . .... . E. Godfrey 
Caribou .............. (m) Caribou Airport ................ . G. W. Shaw 
Portland....... . . . . . . . · Stroud water Field ... ....... . . .... . . . . .... ...... . . .. .. . . . . 
Presque Isle....... ... . Presque I.sle .Airport ..... . .... . . M.S. W. Dingwall 
W. sear-boro.......... Portland Airport ............... $. B. Chandler 
Rockland; B.z. 280.. . .. Curtiss-Wright Airport •• . . ....•. W. ·H. Winca.pa.w 
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MARYLAND: 

Baltimore . ..... , ... .. . 
Baltimore (Dundalk) .. . (m) 
Haaerstown .... ... . . . . 
Pikeville . .. .. . . .. .... . 
Rockville . ....... .. . . . 

Curtiss-Wright Airport .. .... .. . . Maj._ W. D. Tipton, Mgr. 
I,ogan l~ield .. ... ... , ........... L. M. Rawlins, Jr. 
Kreider-Reisner .Airport . ..... .. . . . . ....... .. . . ... ..... . . . . 
Park Hei_ghts Flying Field .. ... .. Lt. Otto Melamet 
CongressJonal Airport . . .......... . . . . . ...• ...... .•.• ...•.. 

MASSACHUSI'.TTS: 

Beverly .. ....• , ...•..• (m) 13everly Airport ... ........ ..... Elton S. MacNeal, Pres. 
D. A. C. 

Boston (N. Quincy)... . Dentlison Airport ....... . ... ... ...... ... ......... ... . . .. . . 
Boston . . .•......... .. ( m) Boston Mun. Airport ....... . .. . Albert L. Edson 
Brockton. . . . . . . . . . . . . Brockton Airport ................ • .............. . .... , ... . 
Edgarstown....... . ... Martba's Vineyard Airport . ... . . . . ..... . . .... ........ .... . 
Fal1 River. . . . . . . . . • . . Brockton Airport . ......... .. ....................... .... .• 
Hyannis.. . . . . . . . . • . • . H yannis Airport .•......... ... . . Alton B. Sherman 

t~:~ir~~·.: ·.: ·. ·.::: ·.: ·.: t~:~!rrir~~~'::: :: ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·.: ·.: ·. :: ·.:::::::: ::: 
Mendon . .... ,.. . ..... Mendon Airpor:t ...... ..... .... ..... . ... .. .. . . .. .. .. .. . . . . 
Norwood. . ........ .... Met. Air Terminal. ..... . . ... . .. L. M. Clark, Mgr. 
Revere. . . . . .. . .. . . . . . Revere Airport, .......... .. .... At. Z.ewink 
Seekonk.... .......... ·seekonk Atrport .. .. ....... ......... .... ...... ....... . . .. . 
Springfield............ Bowles Agawam Airport ... ...... Capt. Harry J. Hermann 
Springfield, n11 Liberty 

St .. ... ............ . 
Taunton .. . . ... ...... . 
Westfield ..... ..... . . . (m) 

~~i;IJJi~i.~~~~~- .. :::::::::::: ~d.~~~.~ ~i~:~~~ '.' ....... . 
Barnes Airport ... . ... . .••.. .... .. Chas. O'Connor 

M!CIIIGAN: 
Ann Arbor . ... ..... ... (m) Ann Arbor Mun. Airport ........ L. S. Flo, Pres. P.F.S. 
B:>lwdin .............. (m) Baldwin Airport ......... .. ..... H. W. Davis, Mgr. 
Battle Creek . . . . . . . . . . Kellogg Airport .. ...... ........ Randolph Russell 
Bay City .. ...... ..... (m) James Clements Airport .. . . .. . .. H enry Dora 
Benton Hnrbor. . . . . . . . Benton Harbor Airport .•...... . ... ...... ..... .. .... . ... . . . 
Caro .. , . . . .. .. ... . .. . (m) Caro Airport .....•. . ..... .... .. Glenn W. Owen 
Dearborn.. . . . . . . . . . . . Ford Airport ... .• .... . ..... ... . W. W. Mounts 
Detroit. 400 City Hall . . (m) Detroit City Airport ..•.. ....... Peryy A. Fellows 
Detroit... . . . . . . . . . . . . Grosse nle Airport ........ ..... . 0. Y. Fetterman 
East Lansing.......... East Lansing Airport .. ... ..... . A.]. Davis 
Flint. . . . . . . . . . . . . . . • . Flint Ajr:port . ...... .... . .. ..... F . M. Davy 
Grand Hav~n .... . , ... (m) Grand Hav~n Ai,rport .. . . . ..... . W. E. Baumgardner, C.M. 
Grand RapJds .. . .. . ... (m) Grancl RapJds ·Airport .. ......... Thomas Walsh 
Iron Mountain (Besse-

mer) .. ....... . , . . . . Iron Mountain Airport .• . .•.. ..... ... , ..... .. ... . , .. . .... . 
Ironwood ..... . .. ..... (m) Gogebio County Airport .•. ...... Geo. Kionski 
Jackson ... ....... .... ( m) Reynolds Field ..... , ......... . , Ross Beckner 
Kalamazoo ...• .. , .. . . ~m) Lindbergh Field . .... ...... ..... Waldo S. Goodyear 
Lansin~r .. . . . . . ..... , . m) Capital City Airport ....... ... .. Fostor Airways 
Manisttque . . . . .... .. , m) Schoolcraft Airport . . . . ........ . . .... ..... .. .... ....... . . . 
Marysville ... .. , .. . , .. ( "1) Marysville Airport .. ....... .. .. . Marysville lmprov. Co. 
Menominee . .. . . .. . , .. (m) Menominee Airport ....... . . .. , . S. Justema. Supt. 
Midland... . . ...... . . . Midland Airport ................ Merle Newkirk 
Muskegon .. ...... .... (m) Muskegon County Airport •..... . James Kukla 
Newberry ...... . ..... . ( m) Luce County Airport ............ S.C. Sleeper 
Niles ..... . ........... (m) Nile$ Airport .......... . ........ Willis E. Ky11or, Mgr. 
Northville . . . . . . . . . . . . Stinson-Northville Airport . ...... ........ . . .... .......... . . 
Petoskey ...•.. . . .. . .. (m) Emmet County Airport . . ....... Robert D. Trippe 
Pontiac ...... .... ... .. (m) Pontiac Mun. Airport ... ....•. ,. G. D. Kennedy, Oir. 
Rorpulus ...•. . ....... (m) Wal(ne County Airport ... ·.· . . .. H. E. Baker, Eng. 
Sagtnaw ........ . , . ,, . (m) JuntorBoardofCommerceAtrport.Jos. E. Behse 
Sault Ste. Marie ... .... (m) Sault Ste Marie Airport . .. .. ... . H. A. Sherman 
Traverse City .. ....... (m) Ranson Field ......... .... .... . Don Clothier 
Wa~no. .. . . . . . . . . . . . . . Det~oit ~ayne Industrial Airport. E. J. Smi~b 
Ypstlanh R.R. No. 4.,. (m) Ypsrlantt Atrport . ... . •. .•...... M. E . Oliphant, Mgr. 

MINNESOTA: 
Alexandria .. . .. ....... (m) Alexandria Airport .. . ...... ... ........ ...... .... , . , . ... . . . 
Brainerd. ....... .... . . Rosko's Airport . •.... .. ... .. .. . Henry Rosko 
Coleraine ... . ..... ,., . (m) Coleraine Airport . .. •... . .. .... . C. 1\f. Murphy 
Duluth . . .. .... .. ..... (m) Williamson-Johnson Airport . . . .. Harry T. Peterson 
Fergu8 Palls .... ...... (m) Fergus Falls Airport . ... . •...... Gustav 0. Imm 
Mankato .. . ...•..... , Mankato Airport . ........ . .... . L. j . Sohle.r 
Maynard . .. . .. .... .. . Maynard Airport .... . . , .... .. . ......... . . . ... .... , .. 
Minneapolis ... ........ (m.) Wold-Chamberlain Field . ... . .. . L. D. Hammond, Oir. 
St. Cloud .. .. , . ..... .. (m) Albert G. Whitney Mem. Airport . . .......... . ... . , ... . . . .. . 
St. Paul. ....... . . .... (m) St. Paul Airport ... , ....•.. .•.. . P. J . Geng, Master 
Virginia .... . , .. .... .. Virginia Airport ............ ... . Clinton H. Sigel 
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MISSISSIP PI: 

Greenville. ... ........ Greenville Airport ........ . .... . T. White 
Greenwood . .... . ..... ( m) Wore County Airport .. ....... ......... . . .. ......... . ... . 
Grenada. .......... . .. Borden Field . ........ . .. ..... .. . ......... . . .. . .... ...... . 
Gulfport.. . . ...... . . . . GulfJ?ort A in> . rt .... ... . ..... ...... . . ...... .... . • . ....... 
Hattiesburg .. .. . ... .. . (m) Mumcipal Aarport ...... .. . . . .. ......... . .. . .... . . ....... . 
J ackson ....... . . .... . (m) J ackson Airport . .......... . .... Lt. R . H. Ranney, Mgr. 
Meridian . . . . . . . • . . . . . Meridi·a·n Airport .... ... . ...... ....... .. . . . ...... ...... . . . 
Pascagoula .. ... . .. . . . . (m) Raby Field . . ......... ......... J ohn R. Watt s, Mayor 

MISSOURI: 

~i:::::::::::: ::: <m> ¢~~1o'!'d:~:~~-·. ·.:::: ::::::::::::::::: :::::::::::::::::: 
Carthage. . . . . . . . . . . . • Carthage Airport . . .... . ................. . . .. ...... . .. ... . 
Joplin . .. .... ......... (m) J oplin Airport ....... . . .. . . • .... Ralph L. Nolan, Mgr. 
Kansas City .... . .. . .. (m) Municipal Airport ...... . . ...... R oy C. Farrell 
Kansas City. . . . . . . . . . Richards Field .......... .. ..... . .... . ... . . . .. .. ......... . 
Kirk& ville.. . . ....... . . Dodson Airport ....... .... . ... ... . .. . . . . .. ......... . .. .. . 
Marshall ... ..... .. . .. Nicholas-Beazley Airport ....... . R. A. Faust, Mgr. 
St. Joseph...... . ... .. Rose~rans Field ......... ....... ]. C. Shelton, J r. 
St. Louas .. . ... ..... .. (m) Lambert-St. Louis Airport . ... . . . 0. R. Parks 
Springfield .... .. ..... . (m) Springfield Mun. Airport . .. . ... . Carl McClure 

MONTA NA: 
BelfSrade ... .. .. ... . . .. (m~ Bel11rade Airport ... . • .. . . • .... . E. A. Stiefel, C. A. Comm. 
Billmgs .. .... . . • . .. . .. (m Bilhngs Airport . .... .. ... . • . . . . Dick Logan 
Butte . ........ . . . ... . (,, Butte Airport ..... ...... . .. . .. . J . K. Heslet 

~~i~~- .. ::::::::::: :: : fe~~~~;~;W;~~d·:::::: ::: : ::::::: :::: : : ::::::: ::::::::: : : : 
Great Falls .... . .. .. . . (m) Great Falls Airport ....... . . ........ . ...... .. . .. .. . .. • . .. . 
Great Falls . . . . . . . . . . . Vance Airport . ..... . .... .. ..... ... . .. .......... ... . . ... . . 
Helena . .... .. . . ... . . . (m~ Helena Mun. Airport .. ..... . ... Fred. B. Sheriff. Chrm. 
Kalispell .... . . . ....... (m Kalispell Aviation Parle ...•.... . C. E. T rekell. Clerk 
r.ivingston ........ . ... (m Tollman Field ... . ...... . .. . ... T. A. Ross, C. C. 
Miles Cit y • . .... .. . .. . (m Municipal Airport ...... ...... ........... .... ......... . .. • 
Missoula .. . . ..... .... (m Missoula Airport ... ... . ... • .... .... . .... . . ... . . ... • . . . .. . 
Sidney ..... .. . ..... .. Sidney Airport ..... . . .. . . . . . .. . W. M . Combes 
Terrr .......... ...... (m) Terr7 Airport ........ .. . . . . . ... F. L. Patterson 
Wol Point . .. ......... (m) Wol Point Airport .. . . . .. .. • . .. James F . Cook 

ZEBRASKA: 
Alliance. . . . . . . . . . . . . . Alliance Airport .. . .. .. . .... ..... . .... . ........ .. ... .. ... . 
Falls City ...... . .... . (m) Municipal Airport . .... . ..... . .. Airport Com. of Council 
Grand bland.: ........ ( m) Municipal Airport . ..... . . . . . . .. Stober Deats, Mgr. 
Hastings ....... . . .. ... (m) Hastings Mun. Airport .. . ... . . . . H.]. Dunn, Chrm. 
Havelock.... . . . ... ... Arrow Airport .. .... . . .... . . ... . James Fishe r 
Kearney ... . .. .. . . . ... (m) Municipal Airport . . . . . . . .... ... ). D. Wolf, Mgr. 
Li.ncoln ... ............ (m) Municipal Airport ........ . . .... b. L. Erickson, C. E. 
Lincoln... . . . . . . . . . . . . Page Airport . .... ..... . . . . .. . .. . ...... ... . .. . . . . ...... • .. 
McCook ....... .. .. .. . (m) American Legion Airport ..... . . ..... ..... .. ... . ..... ... .. . 
North Platte . .. ....... (m) North Platte Airport .. ... .. . . ... C. H. Sluder 
Ogallala . . . . . . . . . . . . . . Ogallala Airport .. ....... . .... . . . . . ... . . . . .... . .. .. . . . ... . 
Omaha .. .. . . ... . ..... (m) Omaha Mun. Airport . .. ... . . ... Jay Dudley, Mgr. 

NEVADA: 

Caliente . ... . . . .. . .. .. (m~ Caliente Municipal Airport ..... . Willa rd W . Smith 
Elko . ...... ... . ... .. . ~m Keddie Field ........... .... . .. . M. 0. Wignall 
Ely . ............ ..... m Ely Airpor t .. . ...... .. . . . ..... . Harold Deeyle , Mgr. 
Las Vegas. . . . . . . . • . . . m Las Vega~ Airport . . .. .. .. .. . . ... . . . .. . . .. . ... . . . . . . . .. • .. 
Reno . ... . . . .... .. .... m Blanch Fteld . . . ....... . . .... ... Robert E. Overman 
Reno. ... . ............ H ubbard Field . . . ...... . ....... . . . . . .. • . . .. . . . . ... . ..... . 
Yerington ...... . ... . . ( m) Kelly Field .. ...... . . . .• ....... L . B. Maller, C. P. 

NEW HAMPSHIRE: 

Claremont . • . . . . ... . .. ( m~ 
Concord .... ...... .. . . (m 
Manchester . .... . ..... (m 
Newport . . . ........ .. . (m 

Claremont Airport . . .. .. . ... . ... Clnremont Aero. Service 
Conoord Airport . .... . ... . .... .. Horton Chandler, Mgr. 
Manchester Airport .. . . . . . . ......... ... . . . ... ........ . . . . . 
Albert N . P arlin Field . . ......... ] . M. Barton, Pres. 

New ]sRsev: 
Arcola . .. . ............ Arcola Aia><>rt . ... . ......... . .. A. Eugene Davies 
Atlantic Cit y ....... . .. (m) Atlantic Ctty Airport. . . .. •• .... H. B. Baldwin. Supt. 
Caldwell.. . . . . . . . . . . . . Curtiss-Essex Airport .. . . .. ... . . R obert Christie 
Camden.... . . .... .... Central Airport ... .. . .... . .. .. . J. W. Markeim 
Dover. .... . . .. . .... . . Dover Airport .. ........... ... ....... ...... . . . . ...... . . .. . 
Freehold. . . . . . . . . . . . . . Patten Field ... ... . . . . ... .... . ..... ... .. ... . .. .. . .. .. . ... . 
H asbrouck Heights... . Teterboro Airport ..... .... .. ... G. D. Dardis 
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Keyport .. . . ......... . 
Lakehurst ....... .... . 
New Brunswick ...... . 
Newark ....... .. . .... (m) 
Red Bank .......... . . 
Trenton . ........... . . (m) 

Keyport Air~ort .... . .. ... . ..... Everitt Fisher 
Lakehurst Aarport ......... • .. .. . ................ . . .. • .... 
Hadley Field . .. ... . ... . . . . . .. . . C. W. Oeo. Chegen 
Newark Met. AirJX?rt . .... . ..... R. Aldwortb 
Airview Flying Field . .... . .... .. ]. F. Casey, Pres. 
Mercer Airport ... .... . . ........ William S. Borden, Dir . 

New MExtco: 
Albuquerque ....... . . . 
Albuquerque .. . ...... . 
C~rlsbad . .. . . . ....... ( m) 
Clayton ... ........... (m) 
Clovis . . .. ..... • .... .. 
Deming ..... ... . ..... (m) 
Gallup . ..... .. . ...... (m) 
Roswell .... ......... . 
Silver City ....... . .. .. ( m) 
Socorro ......... ...... (m) 

T. & W. A. Airport ... . .... , ..... ...... .. . ....... .. ...... . 
Albuquerque Aarport ........ ... . D. E. Dalby 
Carlsbad Airport ..... . .......... . . . ..... ... ...... .... . .. . 
Clayton Mun. Airport ... . . ...... W. H. Hollingsworth. C. M . 
T. A. T. Airport . . .. .... .......... ........... . . . . ... . .. .. . 
Deming Airport ...... . . . ....... G. D. Robinson, Sec. C. of C. 
Gallup Airport ........ , . .. . ... .... . ..... . ...... .... ... .. . 
Roswell Airport ... . ........ . ... . ... .. . . ................. . 
Silver City Airport . .. . ...•.. . .. Sam W. Agee 
Socorro Airport ............. .. . W. B. West, Sec. S. B. M. C. 

NswYORK: 
Albany .. . . . . .. ...... . (m) Albany Mun. Airport ...... ... . . ]. P. Fitzgerald, Jr. 
Angola. . . . . . . . . . . . . . . Angola Airport ................. Harold Clobes 
Ar~onk . . .. . ... ,. . . . . Westchester Ait1>ort ..... . . . .. .. D. ] . Barrett, Jr. 
Binghamton . . . . . . . . . . Bennett Field ...... . . . ..... ... . R. Bennett 
Brooklyn ... .......... (m) Floyd Bennett Field .. .......... ]. N. Kelly 
Buffalo . .. . . .. .. , . . . . . Becker's Airport . .. ... ... . . . .. . . B.]. Decker 
Buffalo . . ...... . , ..... (m) BuJialo Mun. Airport . ... ....... N. E . Duffy, Dir. 
Cortland .. . .. . . . ..... (m) Cortland County Airport . . . .. . . . H. R . Moll 
Dansville ...... . • ..... (m) Dansville Airport . .. . . . . ...... . . L . E. Pickard 
Elmira . . . . . . . . . . . . . . . Elmit:a Ai~ort ....... .... .... .. Gardner Nagle 
Endicott...... . . . . . . . . Endicott Airport .... ..... . . . .. .... . ..... . . . ... .......... . 
F armingdale..... . . . .. American Airport .... .. ......... M. Gauld Beard 
Flushing. ............. New York City Airport . .. . . . ... W. W. Lewis 
Garden City.. ...... . . Roosevelt Field ....... . ... . .... George W. Orr, Pres. 
Geneva..... . ........ . Finger Lakes Airport .. ............ . . . .................. • .. 
Glen Falls ..... ....... (m) Glen Falls Airport ........... . ..... ......... .. . . . . ....... . 
Olo ver.svilte.. ......... Clove.rE:vilte Airport . . ... . .. ... . ... .. . ... , . , . . . . . .... . . 
Hammot)'dsport... . . . . . Mercury Field ....... . .. . .. . . . . H. M ummeth 
Hemlock . . . . . .. ...... Hemlock J\.irport . . . .. ... • . . .... Dr. Harold Nott 
Islip, L. I.. . . . . . . . . . . . Islip Airport ... ... .... .. . . . . . .. A. I. Theis 
Jackson Hgts., Queens. Holmes Airport ...... . .... • . .. . E . H. Holmes 
Jamestown . . ..... .... , Jamestown Airport ... . , ... . .. . . .. . ........ , .. . . . ..... ... . 
LeRoy . . .. .. . , . . . . . . . :0. W. Plying Field . . .. . . . .. .. .. Capt. Russell Holderman 
Massapequa, L. I.. . . . . Fit"maunce Field .....•..... . . . M. L. Brady 
Niagara Palls ......... (m) Niagara Falls Mun. Airport ... . ........................... . 
North Beach, Queens. .. Glenn Curtiss Airport . . ... ...... Capt. Harry Rodgers 
Norwich..... . . .... . .. Norwich Airport .... .. . . ....... Warren Eaton, Pres. 
Pittsford. . . . . . . . . . . . . Pittsford Airport .. . . . . ... .. . . . ... .... . . ... .... . . ........ . 
Poug""keepsie . . . . . . . . . Poughkeepsie Airport ...... . . . .. Ward S. Lent 
Riverhead, L. I.... .... Suffold Airport ...... ........ ... H. N. Beers ....... . .... . . .. 
Rochester ..... . ....... (m) Rochester Airport .......... ~ ... Howard M . Shaffer 
Rochester. . . . . . . . . . . . Rouse Partridge Airport . . ...... . . .......... . . ..... . . .. ... . 
Saratoga Springs. . . . . . Saratoga Springs Airport . . . . ... . . 

1 
.......... .... .. ... . ... . 

Schnectady . . . . . . . . . . . Schnectady Airport ...... . .... .. C arence B. Coombs 
Silver Creek. .. . ... ... Silver Creek Airport ...... ..... . Chas. T. Howson 
Syracuse ..... ........ (m) Syracuse Mun. Airport ......... . R. L. Kincaid 
Tonawanda. . . . . . . . . . . Conso1idated Aircraft Airport . ......... .... . ...... ...... .. . 
Utica .. . ............ . (m) Uti~ AiJ:P<?rt ... : .. ... .... . .... Reginald. J. Heath 
Valley Stream.. . ...... Curtrss· Wright Airport ... . .... :. Kester Lmdsay 
Watertown .... . . . .. . . (m) Watertown Mun. Airport ...... . . F. H. Taylor 
Wellsville . .... . ....... (m) Wellsville Airport ....... .. . ...... ........... .. . .... . .... . 

NORTH CAROLINA: 
Asheville .... , ........ (m) Asheville Airport ..... . ...• .. .. ..... .. ....... . ...... . . .. .. 
Charlqtte.. . . . . . . . . . . . Charlotte Airr;>ort .... . ... . .. ... .. ... ....... ..... ..... ... . . 
Greensboro .... .... ... (m) Greensboro Atrport . ....... , . . . . Henry W. Rafus 
Goldsboro .......... . . (m) Municipal Airport . .. ...... . .... Z. G. Hellowell, C. M. 
Marion .. .. ... .. ... ... (m) Francis Marion Field ...... ... .. W. F. Shiflett 
Monroe . . . . . . . . . . . . . . Monroe Airport ... . .... . .. . .. .. . ....... ... .... .. . ... . . .. . 
Pinehurst . .. ..• .. ..... (m) Knoll wood Airport .. .. ... • . .. .. . Lloyd 0. Yost 
Raleigh . .. .. . ..... .... Raleigh Airport . ........... . .. . Elmer A. Myers 
ReidsVIlle.... . . . . . . . . . Reidsville Airport ...... .... ...... . ..... . ................ . 
Rockingham. . . . . . . . . . Rockingham Airport . .......... . V. Ratliff 
Rocky Mount.. ..... .. Eagle Airport . ... . ......... . ... ]. D. Winstead, Owner 
Shelby . .. . . ........ .. (m) Shelby Airport ........... ..... ... .. .......... . . .. . . ..... . 
Tarboro .. .... ....... . ~m) Tarboro Airport ...... ..... • ................. . .. . ... . . . . .. 
W!lmington ........... m) Wilmington Ai_rport ... ............... . .. . . ........ .•. . .. .. 
Wanston-Salem ........ m) Mt11er Mun. Atrport ...•.•.••... Herman B. Leeth 
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Bismarck . . .... , ....• . ( m) Bismarck Mun. Airport ..... , . .. H . T. Perry 
Fargo . . . . . . . . ... ,, . , . (m) H ector Airport ........ . .. ... , . . T itus Richards 
Grand Forks . .... . .... Grand Forks Mun. Airport E . L. Lium, Act. Mgr. 
Jamestown .... ,....... Jamestown Airport ....... .. . . .. C. A. Henderson, Sec. 
Linton ......... , . . . . . Seeman Park Airport ... . .. . . . ......... . ........ , .... , . , , . 
Minot.. .............. (m) Port of Minot .. , ....... ........ C. 0. Shupe 
Pembina ........ . .... , (m) A.sh!ey Airport . .. . . ... . ........ Mun. Airport Comm. 
Towner ......... ,..... Jake's Airport .. .... , ...... ... .... . , . , . , . .. ............ , . . 
Valley City .. , . . .... ,. (m) Valley Cit y. M~:n. Airport .. . . ..... ... .. .. . ... .. . . ..... . .. . 
Williston . .......... . . (m) Williston Airport • . . . ..... . ..... E. M. Canfield 

OH IO 
Akron ....... . . .. . , , .. (m) Municipal Alrp~rt . . , .. . ... ... . . B. E . Fulton .. . ,.,, .... , . ,. 
Akron ...... .. ....... , Stow Field .. ...... . .. . . . . . .. .. . N.C. Robbins 
Alliance . . . . . . . . . . . . . . Alliance Airpott. , ... . . .. .. .......... . . .. . . ..... , . . . . . .. . . 
Bryan ... ,. ............ Bryan Air Park ........ . . . . ... . ............. . . . ...... . .. . 
Bucyrus . . ... . ..... , ., Port Bucyrus Field ... . . • ..... .. Lauretta M. Schimmoler, Mgr. 
Canton..... . ......... Canton Airport .. . .. . .......... ,J, Curtis 
Cincinnati... . .. .. . . .. Frank ~rt . . . ........ . ....... .. . ........... ..... . .... . 
Cincinnati ... , ........ (m) Lunken F1eld., ......... . . ... .. Albert B. Wunder , Supt. 
Cleveland .. . .. , ..... . . (m) Cleveland Mun. Airport . ........ John Berry, Mgr. 
Cleveland . .. •. . .. , . , , , Great Lakes AJ:-port .. ...... ... . ..... . . . ... ... . .... . . . ... . 
Columbus .. ,.,,,, . , .. (m) Port of Columbus Airpor t . .. . . . . Maj. Wm. F. Cent ner, Supt. 
Cosho.cton. . . . . . . . . . . . Coshocton Airport .... . . . . ... . .... ....... . ... . ..... . . .. • . . . 
Defiance . ... . . ... , , , , . Defiance-Simp lex Airport . . , . . . . . . . . , .. ... , . , . , . ... .. . . .. . . 
Findlay . . .. ... , , . . . . . Rummell Av1a tion Park .. . .. . . . ...... , , .. .. . . . .. . ... .. . . . . 
Gallipolis . .. . . .. . .. . , . (m) Twin City Airport . . . , . ,, . .. . . . . St anley B. Huntington, Mgr. 
Green,;Ue . . ...... . , . , Lansdowne Airport .... • ... . . . . .... ...... . .. . .. . . . . .. . . . . . 
Hamilton ... , .,, . . . . . . Hamilton Airport. , .... ..... .... C . R . Muhlberger 
Hudson. . . . . .. . . . . . . . Mid City Airport ........ . .. . ... D. B. Peat 
Lima . ... . . • . . . . . . . . . . T hompson Airport . ............ . Rollie Thompson 
Lorain .... ,.. .... . ... Port Mills Airport .. . ........... W. W. Doty 
Mansfield . ... .... ..... (m) Munici~al Airport .............. P. D. Wolff, S. S. D. 
Martins Ferry.. .. . . . .. Scott Field . ..... . ............. J. R . Adams 
Marietta .. . . . ... .. • . . (m) Ohio Valley Airport ... . ......... Chris. Matthews 
Marion . ... ... , ...... , (m) Marion Airport . . ....... . . . .. . .... . , .. ..... .. . . .. . . .. ... . 
Middletown ... , . . ,,, .. (m) Middletown Airport Pork ........ Ceo. J . Wedekind 
Sandusky. . . . . . . . . . . . . Parker Field .. . . . .... ..... .. . .............. . .. . . . .. . . . .. . 
Springfield .. ... . ... . . . (m.) Springfield M un. Airport . . . .. . . . W. B. Little 
Steubem; lle ... .• . . . . , S teubenville Airport . .. . . . . . . . . .. . . . .. . .... . . .. .. . . , . , ...• 
Toledo .... ,.,,,,. ... . Transcontinental Airpor.t . . .. . . . . C.J. Fenton 
Vandalia . . .. . ........ Dayton Airport ......... ... .. . . E. A. Johnspn, Pres. 
Van Wert . ... ....... .. (m) Municipal Airport . . .. . .. ....... ] . H. Weaver 
Willoughby ... ,,...... Lake County Airport .. . .. . . . . . . Harry R. Playford 
Youngstown. . . .. . .. .. Bernard Airport ................................ . ..... : .. . 
Y OtJngstown . . ........ (m) Youngstown Airport . ..... . .............................. . 

OIO.AHOM.~ : 
Ada ... .. . .. ........ , . (m) Ada Mun. Airport ....... . .. .. . . Lt. Paul Hinds 
Altus . ....•. , .. ..... . . (m) Altus Airport, ...... •. .. . . .. . . . . ... . .......... . . .. . . • .. .. 
Ardmore . . .. , . . , , . . . . . Ardmore Airport .......... . , . .. A. Oakley 
Bartlesville . ,., . ,,,,.. Bart lesville Ai rport . . . .. , ... .... Wm. Parker 
Black,well . .. . ... , .. . . . (in) Municipal Airport . ....... . . . .. . C. A. Bradfield 
Bristow ... . , , , , , .. , . . Bristow Airport ..... . . . .. . .. . .. G. C. Kitt elsen 
Chickasha . . . . . ....... (m) Municipal Airport .. . . . . .. . . .... Paul Rider 
CHnton .. .. .......... . (m) Clinton Airport .. . ... . . . .... ... Tim T . Warren, Sec. C. of C. 
Coalgate ..... . ,., .... , Coalgate Airport ......... . . . .. . C. Carson 
Duncan. .... . . ........ (m) Ha!Hburton F ield .......•....•.. J . H. Bender, C. M. 
Elk City . .. . .... ...... (m) Municipal Airpc;rt .. . .. . . . .. . ... Walter D. Mauk 
E tReno . ........ , . ... ~m) Reno Airport., .. , ....... . ..... H. M. Woods, C. A. C. 
Enid ..... ... . ........ m) Enid Air J>ark ... , . . ......... . .. Capt. ~ugh Askew 
Mangum ............ . m) Ponder Field ... ... ...... . .... . . Ray Sh1ffett 
McAlester . . , . . . . . . . . . Legion Field ................ . . . .. .. ..... . . . • . ... . ..... .. . 
Miami. . . . .. .. .. . . .. . Miami Airport . .. ..... . ........ H. G. Freehauf 
Muskogee .. .... , ..... (m) Muskogee M unicipal Airport .... . L . L. Rupert 
Oklahoma City Rs ... . . (m) Oklahoma City A~rport .. ... . .. . . Wm. E . F let cher 
Oklahoma City., , .. . . . Curtiss Airport .. .. .. . . . . .. .. . . . J . H. Burke 
Pauls Vf>:lley .. . . ... . , . ~m) Pauls Valley Airpprt .... . . . . . . . . Enrl Witter;t 
Ponca C•ty ... ... ... . , m} Everett Taylor !\lrport ... . . . . . .. T . D. Hams 
Stillwater . . ,., .. ,.,.,, m) Stillwater Airport .... . .. . . .. ... . L. M. McGoodwin 
Tulsa . . . . . . . . . . . . . . . . Mcintyre Airport .. ...... . ...... D. A. Mcintyre 
Tul.sa, Box 3156 .. ..... (m) l'ulsa Mun. Airport ..•....... , ... C. W. Short, Jr. 

OREGON: 
Albany ... .. ......... . (m) 
Arlington ... . . • . ... . .. 
Baker . •. . . .......... . 

Albany Mun. Airport ........... F. E. Bloom, C. A. Corum. 
Arlington Airport ............... H. Weatherford 
Baker Airpor t ...•... . . .. . . . . . .. H . & C. Wendt 
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Bums . . ..... . ••. . •.. , (m) Burns Air~.ort .• : . . ........... .. . Wm. HanleY. 
Canyon .... . ......•.. (m) Canyon CttY Airport ............ I. B. Hazeltme, C. A. Com. 
Corvall.is. . . • . • . . . . . . . Corvallis Ai-rport . . . .. . ........... .. , . . , ..... ..... .. ..... , 
Eugene ...... , .... , . . .. !"'~ Eugene Mun. Airport ..... . .. .. . T. C. DeVaney, .Su.pt. 
Gr'an·t s Pass. ·: ... . .... · m J_ ose_ phfne. Count:y ,Airport . .. .. .. ]OS(>phine County A. C. 
Ktama.th Palls ..... , .. . m Klamath Falls Atrport . .. ...... . C. Golden 
La~kev.iew., .. .... ... ' .. m) Lakeview Airport .... .... .. ..... Hairy Ballard 
Lebanon ............ .. m) Lebanon Airport . ... ........... R. B. Miller 
Me<;lfci~d. Bx·. ror6 ..... (m) Medford Muh. Airport . .. . ...... Phll Sbar11 
Portland .... .... ..... . (m) Portl~nd ~irport ......... .. . . .. !,ames H . . ?olhemus 
Portland.. . ... . . . . . . . . . Rankin Atrport ..... . . . ... . ... . . tex Rankm 
Roseburg ... ... ... .. .. (m) Rosebu_rg ~fun. Airport ........ . A. J. Geddes, Sec. A. C. 
S:tlem, . . .. . .. . .... . .. (m) S~lem Mun. Airport . ..... ... .. :. Lee Eyerly 
Silverton ... ... .. . .. .. (m) Silverton Amencan Leg1on Atr- . 

port ... .. . . .. . . . .. . . .... . . . . C. A. Reynolds, C. A. C. 
Springfield ......... .. . (m) Springfield Mun. Airport .. .. . . . . .. . . .. .. ......... . .... . .. . 
North Bend .... .. . ... . (m) Municipal Airport .... · .. · . ....... Prank L. Black 

PeNNSYLVANIA : 
Allentown. . ....... .. . Allentown Airport .... . .... ..... Sidney A. Riley, J r. 
Altoona-Tyrone. . ... .. Stultz Field ....... ..... ... . . ....... .. ... ......... . . .... . . 
Bethleherti, Box 93 ..... (m) Bethlehem· Mun. ~rport ...... . . . ..... . ..... . . . . . .. . ... : . . 
Bradford. ......... . . . Harri Emery Airport .... ... .... . John J. Moore 
Bridgeville..... . ..... . Mayer Pield ............. . .... ...... . ... .. . . , ... .. . . .... . 
Connellsville ...... . .. . . (m) American Legion Airport ... , . . .. H. C. Haddock 
Conway.............. Conway Airport: . . . ....... .... . A.]. Moore 
Erie . . . . . . . . . . . . . . . . . Griswold Field . .. . .. ... . . . . ..... . . ... . .. .... ..... ... . . . . • . 
Fairview......... . . . .. Erie County A.irport . ... . . , .... . R.N. McCraY 
Gettysburg. • • . . . . . . . . Gettysburg Airport . ... . . ..... . . .M. S. Kleinfelter 
Gr~en.sburg. . . . . . . . . . . Pittsburgh•.Greensburg Ail'pOrt . ..... ... . ........ .... . .... . . 
Harrisburg. . . . . . . . . . . . • Penn-Harris Airport .....•... .. . Pat "Br.ooks, Mgr. 
Honesdale . .. , . ...... . Matter Airpor~ . . ............... Paul C. Matt.er 
Johnstown . .. ........ . (m). J ohnstown Mun. Airport .. ..... . ] . H. Ritter 
Jones Mills . ...... . . . . Pike Run Airport .... ....... ........................... .. .. 
Lancaster. . . . . . . . . . . . . Lancaster Airport .. . ... .. . ...... . ... .... . .......... . . . . . . . 
Latrobe ... . ......... , J , D. Hill A1rport .,, .. .... . .. . . ......... ..... • . . . . . . . . , . . 
Leighton ..... . . . , . . .. (m) Martin Jensen Airport. . .... ... , J e.nsen Aviation Corp. 
Marchand . . . . . . . . . . . . Pun~sutawney Brae-Breeze Air- · 

port ..... . . . ..•... , . . .. ..... H. W. Smeaton' 

~~~~~P.~~~·. ·. ::::::: : · ~;:~~!i~~i)dri:::: ::: ::::::::::::::: ::::: :::::::::::: ::: 
Mount Unioh ...... . . . . (m) Mount Union Aieport· ... ..... . . ... .. . ....... . ..... . . . , ... . 
New Castle,. : .... . ... ' Jackson'Field .•... ... . . ........ . ...... ... . . ... .... . ...... 
Ne.)V Castle. . . ... . .... .New Castle Airpo.rt ... . . . . ... ... . .......... .. . ... . . . ..... . 
Nonistown . .. . .. . . ... P.atco Fietil ..... . ...... .... . .. .. .. .. . . .... . ... . ... . . . .. . . . 
Parkesburg. , . . . . . . . . . :aobb Field . .. , . . . •. ... . . .. . . .. ....... ... ...... . ... , .... . 
Philadelphia, Island Rd.. (m) Philadelphia Airport ... . ....... . R. P. Hewitt 
Philadelphia, Willow 

Grove. . .. . . ...... . . Pitcairn Field .• ..... ... . ..• . ... George E. Chambliss 
Pittsburgh ...... . .... . (m ) Allegheny C.oun'ty Airpor.t . ... . .. C. W. Forcier 
Pottstown .. , .... . .... Pottstown Airport· . . ..... . ... ... . .. . ... . . . . .... . ......... . 
Reading..... . . ..... . . Whan<Ier Field . ......... . . . .. .. .. ...... ... . . ...... . . , ... . 
Selingsgrove .. . . ... ... (m) Selingsgrove Airport ... , ... . .... . ... : . . . .... .. .. . . . . . . . ... . 
Sharpsburg, R. D. N 2 • • (m) Ro(iger'<i Field .. ... ..•... . ....... ~st Lt. S . . C. Eaton. Jr. 
Somerset ... ·..... . ... .. Rhoades Field .. . ........ .. . .... A1f.red K . .Young (operator) 
Sunb~trY... ... . .. . . . . . WesleY L. Smith Fietd ... .. . . ... .. . .. . . ... . .. . ... ..... . . . . 
Towanda .......... .. . (m) Towanda Legion Airport .. . ... . ........... . . . ....... . . .. . . 
Waynesburg. . . . . . . . . . Worley F'i~ld . ... ... . .. .. , . . .... Wayne.sbu'rg C. o(. C. 
W~ynesboro.......... Wayne;Sb<;>ro. Airpor.t .... . ........ . ... . . ...... . ......... . .. 
·wilkes-Barre. ... . . . . . . Wyomtng Valley Atrport .. , . . ... Geo. ·S. Eckman 
Williamsport. . . . . . . . . . Williamsport Airport . .... ... . . .. T. H. Kinkade 

RHODE IsLAND: 
Pawtucket . . . . .... . . . . 
Providence ....... . .. . . 
Providence .. .. . . .. . . . . 
Westerly ..... . . . ... . . 

Pawtucket Airport . ...... . ........... . ... . .. . .. .. .. ... .. . . 
Providence Airport .. ...... . . ..... . ..... . . .... . ...... . .. . . 
Rhode Island State Airport . . . .. ........ ........ . ..... . .. . . 
Westerly Airport · .. ..... . . · ........... . ...... . . . . .. . • . ... • . 

SouTH CAROLINA: 
Camden . ............. (m )Woodward Air.port ........ , . . ..... ......... . ... . ..... . .. . . 
Charlestown . •..•..... (m) Charlestown Auport . . . . .. . .................. . . ... . , ... .• . 
Cheraw............. . . Excelsior Airport . . . . .. .. .. , .. . . ... . .. . . . .. .. . ... ... . .. . . . 
Florence .. .... . . ...... (m) Fl.orence Airport .. .. .... . . . . . . . . D. L. Husband 
Fort Niills............ Spring Fi·eld ................... E. W. Springs 
Greenville ...... . . .... (m) Greenville Mun. Airport ...... . ... . ...... " ........ . . . .. .. . 
Mrytle Beach.... . . . . . Myrtle Beach Airport . .. ... . .•.. C. G. Brown ...... .. . ... . . . 
Seneca.. . . . . . .. . . . .. . . Seneca. Ai_IY.ort. , ......... . ..... R. M. Tribble 
Spa_rtenburg . .•. .. . .. . (m) Municipal Airport . . . . . .. . .... .•. .. •. •..• •.•.. .......•. . .. 
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Aberdeen . .. . , . . . .... . (m) Aberdeen Airport ....... . . . .. . . , D. ]. Coom bs 
Belle Fourche .... . . ,, . Belle Fourche Airport .. . . .. . . . . . Clyde leo 
Lemmon .. . . , ....... . . ( m) Lemmon Airp<rt ... ... . ... . . . .. C. o f C. 
M itchell., , , , .,, .• . , .. (m) Mitchell Airport . . . . . .. .. , . . . .. . H. Bowring 
Mobridge. , , . , . .. . .. . , Mobrid~e _Airport . . ... ... . . ... .. I. L. H :tgen 
.Pierro . ... . . . . ....... , (m) W alter . Sm1th Airport Pk . . . .. . City of Pie rre 
Rapid City . , . . , .. , . . . R apid ity Airport .. . . .... .. .. . Rapid Air Lines 
Tyndal. . ... ... . . . . . . , Tyndal Airport ....... ... , . . .... . . , . . . , .. . , . ...... , ... , . , . 
Vermillion . .... . . . . . .. (m) Municipal Airport . ,, .. ,., . . , .. . R. V. Newcomb. C. E. 
Volga ... . ,., ,., . , .,, . Volga Airport., . .. .. .... .. ..... L. W . Lieb 
Wagner, . , , . , .. , ... . , ( m) Wagner Mun. Airport ... , . . .. ... C. W. Knight, Secy. 
Watertown .. .. . .. .. .. (m) Watertown Airport .. .. .. . . ... . . R. C. Hubbard 

TENNSSSEE': 
Chattanooga . .. . , . . , . . (m) 
Coving ton ... , .. •. .. .. ( m) 
Kingsport . , .. .. . . . . .. ~m) 
Knoxville . .. ... . . . . ... m) 
Memphis ..... •. .. . ... m) 
Nashville . . ,, ..•. , , ., . (m) 
Nashville . ... , ... .... . 

T &XAS: 

Lovell Field. , ...... . . .. , . . .. , . , W. Deland Dyke 
Covinl{tOn Airport . . .. , . , . , , , . . , Rov Boyd 
Munic1pal Airport . .. , . .... .... . S. A. Dorsett 
McGhee-Tyson AirPort . . ...... . .. . . ... ..... . ........ .. ... . 
Memphis Mun. Airport .. . . , ... . B . B. Holmes 
McConnell F ield., ........ , . , . . W. L. Hcthcote 
SkyhMbor ...• , .. . . . . . , , . , .. . , , .. . , . ... . , . , . , , . , . , .. , . , .. 

Albany ... ... . ,., ... , , ( m) P lane Haven .... . , , ., ........ . . ]. P. Alexander 
Abilene .. , .. , .... . , , , , Kins!llvin~: Field . .. , .. , , . . . , . . .. T . E . Derryberry 
Amarillo .... . . ,... . .. . Eng hsh Fteld ,, .... . ... , . .... .. Harold W. Enghsh 
Austin .. , .. , ., , . . . . .. Ro~ert !'f uel!er Airport ... ........... . .. .. .... ...... . ... . . 
Austin . . , . . ..... . . . .. Un1vers1ty Au-port .. .. . , .................. .... ..... .. . , .. . 
Beaumont . . ,, .....•.. (m) Beaumont Airp~rt . ... ... . ... . . . FrankL. Bertschler 
Big Springs ... , . . . . . . . Big Springs Airport . .. . .. .. ..... ..... ... . . . . . . . ...... . . 
Bonham .. , . .. ... . , ... (m) Jones Field. , .. . , . . , ... ... ... . . L. K . . Crawfor(! 
Breckenridge. , . .. . , .. , (m) Breckenridge A!rport. ., . .. .. , , . . C. H. Cla rk 
Brownsville . ..... .. . .. ~m) Municipal Airport . . . , . . , .... , . . T. E. Gil more 
C1sco, . ... .. , . . . ... . .. m) Cisco Airport .... ... ... , .. .. . . , . . . .. . . .. . . . ..... , ... . ... . 
Corpus Christi. . . . . , . , m) Corpus Christi Airport . , . ... , .. . W. C. Maus 
Dallas . .. , ... ,. , . . . , . . ( m) .Love Field .... . . , , , , . , . , . . , . , . , Preston Sneed, Dir. 
Del Rio, .... .... , .... (m) Warner Airport . .. . ... , .. . .... , John Y. Lo ng, Mayo r 
Denison .. . . , , . • ... . .. ~m) Gray Airport ......... . , .. .. ... . R.. Gray 
Denton . .... , .. . , , ... . m) Den ton Mun. Airport ........... Smoot & Hundley 
El Paso . . .. . .. , . ... , . m) Municipal Airport . . . . , ., . ... . . . A. E. Johnson 
El Paso .. . . . . , . . . . . . . Standard Airport ... .. .. . , . , . , . .. , . .... , .. . ... , .. , . , . , .•. . 
Fort Worth .. ,, , . . , . , , (m) Meachem Field .... .. .. , . .. . , ... William G. Fuller 
Harlingen . . , .. , . . . . ... Harlingen Airp<rt . .. ... , , . . .. .. ,., .. ...... . . .. .... ,., ... , 
Houston .. , . .. .. ... . .. Houston Airpor. . .... ....... . ... C. P. Neuhaus 
Jasper., . . , ... . . • , . , .. !m) Jasper Mun. Airport ... . , . . , .. . , Goldman S. Drury 
Kerrville . . , , , . , . . . .. , m) Louis Schreiner Airport , . .. . . . . . C. L. Mason, C. A. Com. 
Lubbock . ... .. . .. . . . , . m) Municipal Airport., , . . , , , . . , . , , H. P . Bradley, City Mgr. 
Midl11nd . .... , . . .... . . m) Midland Airpor~ .. .... ....... . .. H. M . Becherer 
Pecos . ... ............ m) Pecos Airport . ....... .. , .. ..... Ralph Sparke 
Port Arthur, P. 0. Box 

712 . . .. . ... . . . . .. . , Texaco Airport .... .. ... . ... , , . . F. P. Dodge 
Ranger . . .. . .. . . . . .. .. (m) Ran~er-Hau~h. land Airport , . . . , .C. J. Moore, Mgr. 
San Angelo . . , . . . . , ... (m) Mumcipal A~rport . .. ... , .. . . . .. Autrey Monsey 
San Antonio .......... (m) Winburn Field ... .... . . ........ ]. Wayne Parks 
Sherman . . , . . , . . . . .. .. (m) Sherman Airport , .. . . , . . • ... , , ... . .. . . . . . . . .. ..... . . .. .. . 
~tamford , ., . . .. , . . . . , (m) Swen,s<?n Airport ... , , .. . ... • ... , D. T. Perkins & J. C. Watson 
Sweetwater . . . , . ... . , . ( m) Mumc1pal Airport., . , .. , . ,., , . , . , ... . , .. . , . , , ...... .. . , . , 
Texarkana . . , ..•. , . . , . (m) Texarkana Airport .. . . ..... .. . , ... ... . . .... . ........ . . . . . . 
Vernon .. . ... , .. .. , . . , ( m) Vernon Airport .. ... ... .. . ...... M. K. Berry, C. A. Co m. 
Waco . , . .. . . , ...•. . . , (m) R ich Field ... .. , . ... . ... . • ... . . C. E. Coder 
Wichita Falls . . . . .. , . . (m) Municipa.l Airport. .. . . . . . . . . : . . C. P. Logan 

UTAH: 
Ogden .... ... ... ... , .. (m) Ogden Airport . . .. . ... .. .. . ... . Harold R . Tripp 
Salt Lake City .. ... . .. (m) Salt Lake Mun. Airport ... . . . .. , Gilbert R. Rich 

V&RMONT: 
Burlingt on . . . . ,,. , .,., (m) Burlington Airport. , .. . . . .. ... , . S. E. AsUcs 
Manchester.. . . . . . .... Eq uinox Airport ... .. , , ... . . . . , P. W. Orvis 
Newport . .. .. , .. . . . . . . Newport Airport ... . . , ... , , , . , ... . . . ... .... . . , . .... . .... . 
§prtng1ie!d .. . . .. . : . ... (on) Har:tncss Mu'1ici,al Airport , ., .. . R. Jl.!· Wilcomb 
Wh1te R1ver Junct1or>. , Twill State Arrport. .. . . . .... .. . A. W. Stone, Pres. 

VIRGINrA: 
Alexandria .. . , , . . . . . . . Alexandria Airport . . . . .. ......... . . .. . . . .... .. . . ..... . ... . 
Bristol. .... ...... ... , Bristol Airport . .... .. . , ..... , . , Wm. P. Mitchell 
Clifton Forge . . . .. . ... Clifton Forge Airport .. . .. . . ...... , , . . ...... ,., .. , .... ,, . , 
Danville ... ,., . . , . . . . , (m) Danville Mun. Airport . .. . . .. . .. M.G. R obinson 
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Lqcalion Name of Port Manager 
Fredericksburg. • . . . . . . Shannon Field . ........ . . . ... . ...... . ....... . . . .... . ....• 
Hopewell.. . . ..... . ... Hopewell Airport ... . . .... .. .. . ..... . . . ............. . .... . 
L~ncbburg, Box 78-z . .. (m) Preston 'Glenn Airport ..... . .... R. D. Apperson 
N orfol.k. , . . . . . . . . . .. . . G. rand Central Air Terminal. .. . . . .. . . . .. .. . , .. .. . . . ... . . . . 
Port Richmond . ... . . .. (m) Thompson Field. , . .... . . ; . . . . . . Grosby Thompson, Mayor 
J?.ichmond ... . ........ (m) Richard E. Byrd Field . .. ... .. . . C. H. Schutte 
Ricilmond . . . • . . . . . . . . Charles Field . .. . .. ... . .. . . . . . .. .. .. .. .......... .. ...... . 
Richmond.. .. . . ... .. .. Ri<ihmond . .<\ii- Junction . . . . .. .. ... .. ........ .... . .. . .. .. . . 
Roanoke ... . . ... . . . ... (m) Roanoke .1\iqjort. ...... . . ...... Clayton Lemon 
Waynesboro..... .. . . . Valley Airport' ..... .. . .. . . . .. . . C. C. Loth 
Winchester . .. . . • . .. .. (m) Bowler Field . . . .......... ...... Roy W . Richards 

WASHil~GrON: 
Aberdeen . .. . .. ....... ('m) 
Bellingham .. ...... .. . 
Bellingham . .. . . . .. . . , 
Centralia . .. . . . .... . . . (m) 
Che.halis ... . ... .... .. . ~m) 
Eflensberg ...... .• ... . 
Everett . . , ... .. ... .. . . . (m) 
Kennewick .. , . . . . , ... . (m) 
Olympia ... . ... . . . .... (m) Olympia Airport ..... . . .. .. ..... E . N. Steele 
Pasco . . . .. .. . . .... . .. (m) Franklin County Airport . ... . . .. A. E. Wehe 
Pt. Anlteles . . . ........ Pt. Angeles Airport .... . . . .. . . .. John Blum 
Renton . ...... .. ...... Renton Airport ..... .. . .. . . .. .. . A. Blum 
Seattle . .. . ... .. ....... (m) Boeing Field ..... . . .• . ... • . . . .. .Maj. David G. Logg 
Spokane . . ... . . ..... . . (m} Eelts Field ...... .. . . . . . .. .. ... . Andrew J, Fabian. C. P. U. 
Tacoma. P. 0. Box n83 (m) T'acorila FiC!d ........ . ..... . . . . . F. W. Morrow 
Tacoma . . .... . . . .. , .. . Miller-H;~rkins' • .<\irport .. . . . . . .. .. . . . ..................... . 
Walla Walla . . . .. ... .. (m) Walla Walla Airport .. . . . .. . . . . .. ..... .. .. ... ... . ..... . . .. 
Wenatchee .... .. . . . : .. Wenatchee Airport ......... . ......... . . . . . .. .. . . . .. . . . .. . 
Yakima .. ..... .. ..... (m) Yakima County Airport .. .... . .. County Commissioners 

Gray's Harbor Airport.. . ... . .... F. D. Hobi. H6bi Air-ways, Inc. 
Graham Field .... . . ... . . . • ..... R. C. Graham 
Tulip Field . .. . ... . . .. . . . . . ...... . .. .. . . . . .. . . . . .. . ... . .. . 
Centralil!- Airport . . . . .. ..... . .. . T. R. P.atton 
Chehalis Mun. Airport , . .. . . ... , A. C. St. ]ohn,.Pres. 
Ellensberg 4irport ........ • .... . .... . ... . .... . ... ... ...... 

~~~~:!~~~~~~;,rt: : : : : :: : : : : :: : :: : : : : : : : : : : :: :: :: : :: :·: : : 

W~sr VIRCINIA: 

Bluc:field ...... .. . . .. .. 
M oun<!sville . . .. . . .. . . 
M6rgantown .. . . . . . .. . (•~) 
Wbite ·Stilphur Springs. 

~~f: :t:l~: .-:: : : : : : :: :: : : : : :: :: : :: : : : :: :: : : : : : : :: : : : : : : 
Morgan Field .. .. ... ... .... . . . . W. E. Brooks. C. M. 
Greenbrier Airport . . .... ... . ... . R. H . Patterson 

WISCONSIN: 

Appleton . . . .. .. .. . . . . Appleton .4,irport . ... .... . . ..... E. West 
Appleton . . . . . . .. . .... (m) Geo: A. Whiting Airport ... . .. . ... Eluryn West 
Atlrelstane. .. . . . . • . . . . Athelstane Air~;>ort . . . . ..... . . . .. R. H. Schaf 
Delav.an . .. . .. . . . . . .. , Dei,. van • .<\irport .. .... . . ....... . ]. D. Campb.ell 

~~~~: ~~~~~: : : : :: : :::: ~:i~;t~~ept;~~~i~~;;t, ·. ·.: :: : : ::::::::::::::::::::: : : : : :: : : : 
Fond du Lac. ... . . . . . . Fond du Lac Airport . .. . , .. . .. . T. W. Meikeljohn 
Green Ba:y .. . . , .. , . . .. Green Bay Airport. . .. . ... .... .......... .. . ... . 
Tanesville . .. . .. .. , . .. . Janesville Airport . . . .. . . . ... .. . . ... ...... . . .. . ..... ... . . . 
'kilbourn . . . . . . . . • . . . . Kilbourn Airport .. .... . ... , .. .. . C. Berry 
Kohler ... . . . .. . . • . . . . (>n) Kohler Airport ...... . . . .. .. . . . . Anton F . Brotz 
LaCr. 0sse .... . . . . . .. . . (m) LaCrosse Mun. Airport .. . . . .. . .. Board Pub. Works 
Land O'Lakes . . . . . . . .. (m) Land O'Lakes Airport . . .. ... ... . T. F. Handhos 
Madison. . . . . . . . . . . . . . Madison· Airport . .. .. . . .. . . . ... L. F. Schoe1kopf 
Madison...... . .. . . . .. Royal Airport ... . ... . .. . .. ... .. Howard A. Marey .. . .. .. .. . 
Manitowoc . .. . .... .. . (m) Manitowoc Airport .. .... . ... . . . F. Sboblaska. 
M:irshfi.eld.. . . .. . . . . . . . Miners Airport .. . .. , . ... . . . , ... W. Miner 
Milwaukee.... . . ..... . Curtiss-'W'ngllt Airport . . . .. .. .. . P. W. Trier 
Milwaukee .. . .. . . .. . . .. (m) Milwaukee C~mnty Airport . . .. .. . Ma}. Stanley E .. Piasecki 
Milwaukee (City Hall, 

R. 711).. . . . .... . . . . Ai.r ~farine Airport . .. ... . . . .... G. W. Le_wis 
Mosinee. . . . . . . . . . . . . . Mosinee Airpor~ . . .... .. . .. . . ...... .. . . . ... . . .. . . . . .. .... . 
Oshkosh.. . .. . . . . . . . .. Oshkosh Airport . . .. ... . . .. . .. . . R. A. Mensing, Jr. 
Portage. 130 E. Cook St. Miller & Winkler Airpoit . . . . . . .. E. L. Zastrow 
Princeton . . . . . . . . . .. .. <mt Princeton Airport . ... : .... .. .... G. V. Kelly 
}?.hinelan'der . . . . ... . . .. (n1l Rhinelander Airport . . . . . ... .... . Steve Sb.adbreck 
Sheboygan ...... . . . . . . (m)' Sheboygan Airport . ... . . .. . .. . . . Kohlcr .. Sheboygan 
Stevens P.oint . . .. . . . .. Stevens Point Airport . . . . . .. . .. .. . . . .. . .. . ... . . ..... • . ... . 
Three Lakes . . . . . . . . . . (m.) Three Lakes Airport ... . , ....... H. L. Grandy 
Washington Island . .. . . · Washington Jsland Airport .. . . . . Wm.Jess . 
Wausau . . .. . ... . ... . . (m.) Alexander Au port . . .. . . . . . . . .. . H . D. Putnam 
Wisconsin Rapids., . .. . Tri City Airport ................ Maj . L. G. Mulzer 

WYOMING: 
CasJ)e.r . . .... . . . . . . . . . (m) 
Clicxenne ...... . . .... . (m) 
Gillett . . . ........ · .... . 

Warde11 Field . . . ...... . . . .. . ... R. Lcferink 
Cheyenn~> Airport . ... . ...... . .. Boeing Air. Tr.ansport 
Gillett Airport . .. . .. . .. . .. .. . .. . . .... . ......... . .....•... 
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lAxation Name of Pori Manager 
Lander . • ... .. .. . . .... (m) Lander Airport .. .... . .•... ... .. Hugh D. Spangler, C. A 

Comm. 
New Castle .. .. .. . .... ~m) New Castle Airport . .. .. . . .. ... .. •........ ... ........ .. .. . 
Parco ... : .. . .. . . . . . .. "'f Parco Airp~rt .... ... : . . ... ................ .. .... • .. . . ... . 
Rock Spnngs .......... m Rock Spr.ngs Mun. A1rport .. .... E. S . Maroney 
Sheridan ...... . .. . .... m Sheridan Airport ....... . .. .. ... Bob Garrett 
Wheatland . .. .. .. .. .. . (m Wheatland Airport .... ... . . ... . .......... .. . .. ......... .. 

ALASKAN FLYING FIELDS 

List Supplied by Aeronautics Branch, Department of Commerce 

Anchorage, Anchorage Municipal .Airport ~nd 
Seaplane Base 

Fairbanks, Weeks Field, commercial 
Port Yukon, Port Yukon Aviation Field, com· 

mercia! 
AQlerican Creek, American Creek Field, 

auxiliary 
Bettles R1ver, Bettles River Field, auxiliary 
Bluff, Bluff Field, auxiliary 
Cache Creek, Cache Creek Field, auxiliary 
Candle, Candle Field. auxiliarx 
Cantwell, Cantwell Field, aunliary 
Chandalar, Chandalar Field, auxiliary 
Chena Hot Springs, Cbeoa Hot Springs Fie:d, 

auxitiarx 
Chicken. Chicken Field, auxiliary 
Chisana., Chisana Field, auxil\ary 
Circle Hot Springs. Circle Hot Springs Field, 

auxiliary 
Copper Center, Copper Center Field, auxiliary 
Cordova, Cordova Municipal Airport and Sea· 

plane Base 
Curry, Curry Field, auxiliary 
Council, Council Field, auxiliary 
Deering. Deering Field, ausiliary 
Eaglet.. E agle Field, adiliary 
Flat, l'lat Field, auxiliary 
Golovin, Golo.nn Field, auxiliary 
Healy, Healy Field, auxiliary 
Hot Springs, Manley Hot Springs Field, 

auxihary 
Kasilof, Kasilof Field, auxiliary 
Kenai, Kenai Field, auxiliarr. 
Kiwalik, Kiwalik Field, aUXlliary 
Kobuk, Kobuk Field, auxiliary (formerly 

Khumgnak) 
Kotzebue. Kotzbue Field, auxiliary 
Koyuk, Koyuk Field. auxiliary 
Lake Minchumina, Lake Minchumina Field, 

auxiliary 

Livengood, Livengood Field, auxiliary 
Lost River , Lost River Field, auxiliary 
Lower Tonsina, Lower Tonsina Field, 

auxiliary 
McCarthy, McCarthy Field, auxiliary 
McGrath. McGrath Field. auxiliary 
Medfra, Medfra Field, auxiliary 
Moose Creek, Moose Creek Field, auxiliary 
Moses. Moses Field, auxiliary 
Nabesna, Nabesna Field, auxiliary 
Nenana. Nenana Field, auxiliary 
NinilcWk, Ninilchik Field, auxiliary 
Nome, Nome Field, auxiliary 
Nulato, Nulato Field, au.xibary 
Palmer Creek, Palmer Creek Field, auxiliary 
Pilgrim Springs, Pilgrim Hot Springs Field, 

auxiliary 
Ruby, Ruby Field, auxiliary 
Seward, Seward Airport 
Skagway, Skagway Municipal Landing Field 
Solomon, Solomon Field, auxiliary 
Susltna Station, Sust ina Station Field. 

auxiliary 
Takotna , Takotna Field, auxiliary 
Tanana, Tanana Field, auxiliary 
Telida, Telida· Field, auxiliary 
Teller, Teller Field, auxiliary 
Unalakleet, Unalakleet F ield, auxlliary 
Upper Tonsina, Upper Tonsina. Field, 

auxiliary 
Valdez , Valdez Field, auxiliary 
Valdex Creek, Valdex Creek Field, auxiliary 
Cape Prince of Wales, Cape Prince of Wales 

Field, auxiliary 
Wasilla, Wa~illa :r'ield, auxiliary . . 
Willow Creek, W1Uow Creek Field, au>uhary 
Wiseman, Wiseman Field, auxiliary 
Wrangell, Wrangell Municipal Hydro-airport 

SEAPLANE ANCHORAGES IN THE UNITED STATES 

List Supplied by B:ydrocraphic Oal.ee, Nuy Department, Wuhincton, D. C • . 

CLASS I. ANCIIORAGBS WITII RAMP, ETC. 

Atlantic Coast 

Halne 
Bar Harbor (Hadley Point) 
Rockland 

Maryland 
Baltimore (Middle River; Martin Airport) 

Rhode Island 
Newport (Gould Island Naval Torpedo Sta· 

tion) 
Connecticut 

Bridgeport 
New Haven 

New York 
Croton-on-Hudson 
Lake George 
Port WasWngton, Long b land 
North Beach, Long Island 
Amityville, Long ISland 
New Dorp. Staten Island 

District of Columbia 

Waahington -(Naval Air Sta.tipn, Anaeostia) 
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Musaehuaetta 
Gloucester (Coast Guard Air Station) 
Boston (Municipal Airport) 
Squantum (Naval Reserve Air Station) 
SOuth Dartmouth (Round Hill Airport) 

New Jersey 
Atlantic City 
Cape May (Coast Guard Air Station) 

Bristol 
Pennsylvania 

Philadelphla (Naval Aircraft .Factory) 
Essington 

Plorlda 
St. Petersburg 
Pensacola (Naval Air Station) 

Callfont.ia 

~~~::f'6'nf~aval Air Station) 
Oaldand (Oakland Municipal Airport) 

Virsjnla 
Hampton (Langley Field) 
Hampton Roads (Naval Air Station) 
Hopewell (Municipal Airport) 
Quantico (Marine Barracks) 
Dahlgren (Naval Provinll Station) 

Beaufort 
North Carolina 

Florida 
Wellt Palm Beach 
Miami (4) 
Key West (Naval Station) 

Gulf Coast 
Louisiana 

New Orleans 

Pacific Coast 
W uhlncton 

Seattle (sl . (Sand Point Naval Reserve Air 
Station); (Benton Airport); (Elliott Bay); 
(Lake union> (2). 

Port Townsend (Floating Hangar) 

CLASS U . ANCHORAGES WITH ORDINARY HARBOR FACILITIES 

Atlantic Coast 

Calais 
*Eastport 
*Boothbay 
Bath 

*Portland 

Maine 

*Portsmouth 
New Hampshire 

Maapehuaetta 
Salem 
Provincetown 
West Barnstable 

*New Bedford 
Fall River 
Nantucket 
Edgartown 

Providence 

*New London 

Rhode Island 

Co=ecticut 

New York 
*Port Jefferson, Long Island 
Amityville, Long Island 
Great Pond (Lake Montauk) , L. I. 
Brooklyn 

*Keyport 

•Port Myers 
*Sarasota 
*Tampa 
*Cedar Keys 
Panama City 

Mobile 

New Jersey 

Florida 

Alabama 

*Aberdeen 
Annapolis 
Baltimore 

)/[&ryland 

North Carolina 
Elizabeth City 

*Edenton 
Morehead City 
New Bern 
Wilmington 

South Carolina 
*Georgetown 
*Charleston 
*Beaufort 

Sava.nnah 
Bush wick 

*Fernandina 
*Jacbonville 
*St. Augustine 
*Daytona Beach 
*Titusville 
*Fort Pierce 

Gulf Coast 

Pascagoula 
Biloxi 
Gulf~ort 
Bay St. Louis 

Weeks 

Te:ua 
Port Arthur 
Houston 
Corpus Christi 
Rockport 
Point Isabel 

Georcia 

Florida 

Miaaiulppl 

Louisiana 

• Description of anchorage published in The Naval Air Pilot-East and Gulf Coasts of 
the United States. H. 0. Publication 190. 
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I..os Angeles 
Port San Lui> 
Monterey 
Santa Cruz 
Sao Francisco 
Sausalito 
Alameda 
Eureka 
Crescent City 

California 

AIRCRAFT YEAR BOOK 

Pacific Coast 

Port Oxford 
Marshfield 
Reedsport 
Astoria 

WashiAgton 
Grays Harbor 
Port Angeles 
Blaine 
Bellingham 
Anacortes 
New Dungeness 
Everett 
Bremerton (Navy Yard) 

Oregon 

U.S. AIR CORPS, WAR DEPARTMENT 

Officers on Duty in Washington 
F. Trubee Davison ......................... ... .............. Assistant Secretary of Wa·r 
Maj. Gen. Benjamin D. Foulois .. ..... .......... . ... . ........... Chief of the Air Corps 
Brig. Gen. Oscar Westover ..... .. .... .... ........... . . . . .. Assistant Chief of the Air Corps 

Lieut. Colontls-P. M. Andrews;]. E. Fickel· G. I.Jones(MC)· Ira Longanecker. 
Majors-<?. L. Beaven( MC)j· J .• E. Chaney; W. H. Prank; W. ~- Hale;_A. H. Hob!ey; R . V. 

Hopkins: B. 0. Jones; . W. Jones; J. C. McDonnell; Lesbe MacD•Il; J. R. Pme; J. H. 
Rudolph; W. P. Volandt· Walter Weaver. 

Captains-]. H. Bevcridge,J.r.; A. W. Brock, Jr.; Tsaiah Davies; A. N. Duncl\n; I. H. Edwards; 
H. M. Elmenqor.ff,;_ W .. Flo<?~; E. E. Ht,ldreth; Ed. House; D. L. Hutchmgs; L. B. Jacobs; 
A. B. MeDamel, 1:'. ]. MathiS·, C. P. Pmne. 

Liout•nnntc-EvcrG Abbey; C. E. Archer; R. Dirnn; II. BrCjnd; D. H. Duut~n; J. B. Haddon; 
W. D. Hough; F. Kimble; N. Longfellow; T. M. Lowe; R. L. Owens: 0. K. Robbins; 
C. W. Sullivan; L. P. Whitten; M._R. Wood. 

Air Corps Posts 
AKRON, Our<r-(Chief of the Air Corps) :Balloon Production and Inspection, Procurement 

Section. District Office, P. 0 . c/o Goodyear Tire & Rubber Co, Akron. Ohio. 
BAI\KSDALE Fun.o (Fourth Corps Area} P. 0. llarksdnle, La. 
BENNING, FT., G11.-Fiighe B, r6th Observation Sq_uadron. 
BIGGS FH!Lo-(Eight Corps Area} P. 0. Ft. Bliss. Texas. Intermediate Landing Field. 
BoLI.tr<G FtELo-(Chief of the Air Corps) P. 0. Anacostia, D. C. Air C~rps Detachment 

Flying Field. 
BOSTON AIRPORT- {First Corps Area) P. 0. Boston, Mass. Air Corps Detachment. Inter­

mediate Landin11. Field. Reserve Flyinl!.· Reserve Airdrome. 
BowMAN FleLo-(Fifth Corps Area) P. 0. Jeffersontown, Ky. Intermediate Landing Field. 

Reserve Airdrome. 
BP.AGG, Fr.-(Fourth Corps Area) P. 0. Ft. Bragg, N. C. 2nd Balloon Co. Flight C, 16th 

Ohs. Sqdn. 
BRISTOL, PA.-(Chiei of the Air Corps) P. 0. Bristol, Pa. Air Corps Representative Keystone 

Aircraft Corp. 
BROOKS FmLo-(Eighth Corps Area') P. 0. San Antonio, Texas. nth Obs. Gp. HQ.. uth, 

22nd. 88~h Obs. Sqdns. rst Photo Section. s8th, 62nd Service Sqdns. Border Patrol 
Station. Airdrome. Intermediate Landing Field. 

BUFFALO, N. Y.-(Chief of the Air Corps) P. 0. 3.98 Ellicott Sq., Buffalo, N.Y. Procurement 
Planning Representative. Air Corps Rep. Curtiss Aeroplane & Motor Corp. Air Corps 
Procurement District. 

BURGKSS Fmto-(Chief of the Air Corps) P. 0. Uniontown, Pa. Intermedia;e Landing Field. 
CANDLER FIELD-(Fourth Corps Area) P. 0. Atlanta, Ga. Reserve Airdrome. 
CIIANUT& FtnLn-(Chief of the· Air Corps) P. 0. Ra.ntoul, Ill. Technical School. School 

Troops. Air Corps Banrl. 
CHAPMAN FnLo-(Fourth Corps Area) P. 0. Miami, Fla. Temporary Machine Gun & 

Bombing Range. 
CHICAr:O, h .t-- (Chief of the Air Corps) P. 0. r8t9 W. Pershina Rd.. Municipal Airport. 

Reserve Airdrome. Procurement Planning Rep. Air Corps, Procurement District at 
59 Bast Van Buren. 

CLARK PrEL.I)-(P. Dept.) P. 0. Camp Statscnburg. P. I. 3d Pursuit Sqdn. 
CLARK, Fr.-(Eighth Corps Area) P. 0. Bracketville, Texas. Airdrome. Intermediate 

Landing F1eld. 
CRISSY FJBLI)-(Ninth Corps Area) P. 0. Presidio of San Francisco, Calif. !)Ist Obs. Sqdn. 

rsth Photo Section. 
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CROCKETT, Fr.-(Eightb Corps Area) P. 0. Galveston, Te-xas. Hq. 3d Attack Group, 8th. 
13th. 90th Attack Sqdns. 6oth Service Sqdn .. Air Corps Band. 

CROOK, Fr.-(Seventh Corps Arett.) P. 0. Ft. Crook, Nebr. Corps ArM Hq. Flight. Inter­
mediate Landing Field. Reserve Flying. 

DETROIT, MICU.-(Chief of the Air Corps) P. 0. 802 Farwell Bldg., Detroit, Mich. Procure­
ment P lanning Representative. Air Corps Procurement Dist. 

Dono Pmw-(Eighth Corps Area) P. 0. Ft. Sam Houston, Texas. Airdrome. 
DOUGLAS, AouzoNA-(Eighth Corps Area) P. 0. Douglas, Arizona. Airdrome. Intermediate 

Landing Field. 
DJtYIH!N, T~;XAS-(Eighth Corps Area) P. 0. Drydett, Texas. 13orcler Patrol Station. Air­

drome. Inte-rmediate Landing Fiela. 
DuNCAN FJELD-(Chief of t he Air Corps) P. 0. San Antonio, Texas. Air Corps Training 

Center. Supply and Repair Depot. 
EI>Cewoon ARSENAL-P. 0. Edgewood. Md. Air Corps Detachment. 
FAIRFIELD AIR DEPOT- ( Chief of the Air Corps) P. 0. Patterson Field. Fairfield, Ohio. Supply 

and Repair Depot. 
F RANCE FIRLD-(P . C. Dept.) P. 0. France Field, Canal Zone. 6th Composite Gp. Hg. 7th, 

44th Obs. Sqdns. 12th Photo Section. 63d Service Sqdn. 24th, 78th Pursuit :>qdns. 
25th Bomb. Sqdn. Aerial Coast Defense. Air Corps Band. Panama Air Depot. 

CARDEN Cnv-(Chief of the Air Corps) P. 0. Long Island, N. Y. Air CorPS Rep. Curtiss 
Aerof2lane & Motor Corp. 

HATBOX .F'JELD-(Eighth Corps Area) P. 0. Muskogee, Okla. Intermediate Landing Field. 
Reserve Airdrome. 

HeNSLilY FIELD-(Ejghth Corps Area) P. 0. Dallas, Texas. Intermediate Landing Field. 
Reserve Airdrome. 

HouSTON, FT. SAM- (Eightb Corps Area) P. 0. Ft. Sam Houston, Texas. Airway Control 
Officer. 

KBLLY l'JELD-(Chief of the Air Corps) P. 0. Kelly Field, Texas. Advanced Flying School. 
40th, 41st, 42nd, 43d School Sqdns. 68th Service Sqdn. :i2nd Photo Sec. 30th School 
Sqdn. Flying Cadet Detachment. Air Corps Bnnd . 

..lANCLIIY Fuu.o--(Third Corps Area) P . 0. Hampton..._Va. Hq. 2nd Bomb. Wing. 19th Airship 
Co. Hq. 2nd Bomb. Group. 2oth, 40th, 96th J:>omb. Sqdns. A. C. Band. 59th Service 
Sqdn. znd Photo Section. Flying l~ietcl, Flight A, 16th Obs. Sqdn. 8th Pursuit Group Hq. 

LBAVENWORnt, FT.-P. 0. Ft. Leavenworth, Kansas. Air CorPS Detachment. Intermediate 
Landing Field. 

LITTLE RocK Aut D liP<>T- (Chief of the Air Corps) P. 0. Little Rock, Ark. Supply Depot. 
Flying Field. 

LoNe BEACH, CAt..-(Formerly Clover Field) Municipal AirPort. Reserve Airdrome. 
LOCAN FnrLo--(Tbird CorJ"S Are~) P. 0 . Ountll\.11<. Mtl . Intermediate Landin11 Field. Flying 

Field for 104th Obs. Sqdn. Md. National Guard. 
LORDSDURG-(Eighth Corps Area) P. 0. Lordsburg, N. M. Airdrome. Intermedia.te Landing 

Field. 
LuKe FIELo-(Hawaiian Dept.) P. 0. Honolulu, T. H. Hq. sth Composite Group. 4th Obs. 

Sqdn. soth Obs. Sqdn. 23d, 72nd Bomb. Sqdns. 6sth Serv•ce Sqdn. uth Photo 
Section. Aerial Coast Defense. Air Depot. 

LUNKRN AIRPORT-(Fifth Corps Area) P. 0. Cincinnati, Ohio. (Station (C)). Airdrome. 
Intermediate Landing Field. Reserve Airdrome. 

McfNTOSH, FT.-(E.ighth Corps Area) P. 0. Ft. Mcintosh, Texas. Intermediate Landing 
Field. 

MARCil FUl LO-(Ninth Corps Area) P. 0. Riverside. Calif. 1st Bomb. Wing Hq. 7th Bomb. 
Croup. Hq. uth Bomb. Sq. oth, 31st Bomb. Sqdns. 17th Pursuit Gp. Hq. 34th, 
ZJd, 95th Pursuit Sqdns. 64th, 70th Service Sqdns. 23d Photo Section. Air Corps 
Band. 

MARSHALL FLELo-(Seventh Corps Area) P. 0. Ft. Riley, Kans. Flight D, 16th Obs. Sq. 
MATHER P'l~LO-(Ninth Corps Area) P. 0. Mills, Calif. 2oth Pursuit Gp. Hq. SSth, 77th, 

Pursuit Sqdns. 8oth Service Sqdn. 
MAXWELL FIELD-(Chief of the Air Corps) P. 0. Montgomery, Ala. 4th Photo Sec. Hq. 

Tactical School. 51st, Hth Sehool Sqdns. 
MIDDLETOWN AIR DEPOT-(Chief of the Air Corps) P. 0. Middletown, Pa. Repair & Supply 

Depot. Flying Field. 
MITCHE L Fu!Lo-(Second Corps Area) P. 0. Mitchel Field, L. I .. N. Y .. Hq. 9th Obs. Gp. 

ut, sth, 99th, Obs. Sqdns. 8th, 14th Photo Sections. 6zst Service Sqdn. A. C. Band. 
IQth Composite Wing Hq. · 

Nsw YoRK-(Chief of the Air Corps) P. 0. 39 Whitehall Street, New York, N. Y. District 
Office Procurement Section (Materiel Division) Procurement Planning Rep. Air Corps 
Procurement District. 

NICHOLS FJELO-(Philippine Del,)t.) P. 0. Maricaban, Ri~al, P. I. Hq. 4th Composite GJ?-
66th Service Sq. 6th Photo Section. 28th Bomb. Sq. 2nd Ohs. Sq. Philippine Au 
Depot. 

NoRTO~ FutLn-(Fifth Corps Area) P. 0. Columbus, Ohio. Corps Area. Hq. Fliiht. Inter­
mediate Landing Field. Reserve Aird~ome. 

0PFU1'T Pu>Lo-(Seven-th Corps Area) P. 0. Ft. Crook, Nebr. Corps Area HQ. Flight. Inter­
mediate Landing Field. Reserve Flying. 

PATTI!RSON FIBLD-(Chief of the Alr Corps) P . 0. Fairfield, Ohio. Fairfield Air Depot. 
Supply and Repair. 

PEARSON FIBLD-(Ninth Corps Area) P. 0. Vancouver. Wash. Intermediate Landing Field. 
Reserve Airdrome. 

PrnJ.LIPS PIELo-P. 0. Aberdeen Proving Ground, Md. Air Corps Detachment. 
P1nSBVRCH AIRPORT-(Thlrd Corp$ Area) R. D . #2, Sharvsburg, Pa. Airport. Inter­

mediate Landing Field. Reserve Airdrome. 
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PoPK Fn:LD-{Fourth Corps Area) P. 0. Ft. Bragg, N. C. Flying Field. See Ft. Bragg, 
for troops. 

PosT FrEr.o-P. 0. Ft. Sill, Okla. Flight E, x6th Obs. Sqdn. 1St Balloon Co. Flying 
Field. 

RANOO~PH Fu; r.o-{Chief of tho Air Corps) P. O.Raniiolph Field, Texas. Primary Flying 
School. Hq. A. C. Tra.ining Center. Hq. & Hq. Sqdn. 46th, 4.7th, 52nd & SJd School 
Sqdns. 67th· Service Sqdn. 2oth Photo Sec. Flying Cadet Detachment. SchooJ. of 
Aviation M.cdicine. 

RICHARDS FIJ!'LO-(Seventh Corps Area) P. 0. Kansas City, Mo. Intermediate Landing Field; 
Reserve Airdrome. (Part of Kansas City Municipal Airp.ort.) 

ROCKWELL Frll~o-(Chie! of the Air Corps) P. 0. Rollkwell Field, Coronado, Calif. Supply & 
Repair Depot. Flying Field. 76th Service Sgdn. 

Ross FtELr>-(Ninth Corps Area) P. 0. Arcadia, Calif. Det. 91st Obs. Sqdn. Intermediate 
Landing Field. · 

RussK~L. FT. D . A.-(Bighth Corps Area) P. 0. Marfa, Texas. Airdrome. Intermediate 
Landing Field. · 

SALT LAKE CITY-Municipal Airport. P. 0. Salt Lake City, Utah. {Formerly Woodward 
Field.) Reserve Airdrome. 

SAN ANTONIO Aut DEPOl'-{Chief of tbe Air Corps) P. 0. Duncan Field, San Antonio, Texas. 
Supply & Repa.ir Depot. 

SAN FRANCISCo-(Chief of the Air Corps) P. 0. Room 624, Exchange Block, 369 Pine St., 
San Francisco, Calif. Procurement .l>tanning Rep. Air Corps Pr<>eurement District. 

S~TA MONICA-(Chief of the Air Corps) P. 0. 2435 Wilshire Blvd., Santa Monica, Calif. 
District Procurement Office. Production Manager, .Air Corps Rep. Douglas Aircraft Co. 

ScHOEN FIELD-(Fifth Corps Area) P. 0. Ft. Benjamin Harrison, Ind. Intermediate Landing 
Field. Reserve Airdrome. 

ScoTT FtELD-(Chief of the Air Corl).s) P. 0. Scot.t Field, Belleville, lll. 9th Airship Co. 
21st Airship Gp. ;Hq. Sth. 21st Photo Sections. xsth Obs. Sqd. 24th Airship Service 
Co. Balloon ~ Airship School. Air Depot. Flyirig·Field. 

SttATTLE-(Chief of the Air Corps) P. 0. c/o Boeing Airplane Co., Georgetown Sta:tion, Seattle, 
Wash. District Procurement Office. .\ir Corps Representative, Boeing Airplane Co. 
Municipal Airport. Reserve Airdrome. 

SrtLP'RIDGE FIKU>-(Sixth Corps Area) P. 0. Mt. Clemens, Mich. H9. 1St Pursuit Gp. I'7th 
nth, 36th, 9~th Pursuit Sqdns. S7th Service Sqdn. Flying Fteld . 

SHAFTER, FT.-(Hawaiian Dept.) P. 0. Ft. Shafter, T. H. 18th Composite Wing Hq. 
SHERIDAN, FT.-(Sixth Corps Area) P. 0. Ft. Sheridan, Ill. Corps Area Hq. Plight. Inter­

mediate Landiilg Field. 
TucsoN-(Eighth Corps Area) P. 0. Tucson, Arizona. Airdrome. Intermediate Landing 

Field. 
WHI!tELI!:R Flew-(Hawaiian Dept.) P. 0. Schofield Barracks, Honolulu, T. H. Hq. 18th 

Pursuit Gp. 6th, 19th Pursutt Sqdns. 26th Attack Sqdn. 7sth Service Sqdn. Flying 
Field. 

WRIGHT FIELD-(Chief of the Air Corps) P. 0. Dayton. Ohio. Materiel Division. Engineering 
School. Experimental Engineering_ Section. Procurement Planning Rep. Repair & 
Ma.intenance Section. Indust rial War Plans. Field Service Sec. Procurement Sec. 
A. C. Procurement District. 

Or&anlzed Rese.rve Airdromea and Stations for Reserve Flring.-Boaton Airport, Bow­
man Field, Candler Field, Hatbox Field . Hensley Fi~ld, Kansas City Airport. Lunken Airport, 
Norton F ield, Pearson Field, Pittsburgh AirJ)ort, Schoen Field . Also municipal airports­
Chicago, Ill.: Long Beach, Calif.; Salt Lake City, Utah; Seattle, Wash. 

Air Depots.-Fairfield, Little Rock, Middletown, Rockwell, San Antonio, Scott F ield. 
Special Service Schools.-Advanced Plying 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, Ill. 

Air Corps National Guard Units 
Organi:oliol< P. 0. Address 

tOrst Obs. Sq,. & Photo Sec., Mass. Nat. Guard, Boston Airport. Boston, Mass. 
102nd Obs. Sq. & Photo Sec., N.Y. Nat. Guard, Miller Field, Staten Island. N.Y. 
103nd Obs. Sq .............. Penn. Nat. Gcard, Municipal Airport, Philadelphia, Pa. 
104th Obs. Sq. & Photo Sec., Md. Nat. Guard, Logan Field, Baltimore, Md. 
tosth Obs. Sq. & Photo Sec., Tenn. Nat. Guard, Sky HaTbor Airport, Nashville, Tenn. 
I06th Obs. Sq. & Photo Sec., Ala. Nat. Gt:ard, Roberts Field, P. 0. Box 570, Birmingham, 

Ala. 
107th Ob~. Sq. & Photo Sec., Mich. Nat. Guard, Wayne Co. Airport, Route Mt, Romulus, 

Mich. 
108th Obs. Sq . . .... . .. .... Ill. Nat. Guard, Municipal Airport, Chicago, 111. 
IOQth Obs. Sq. & Photo Sec., Minn. Nat. Guard, Municipal Airport, St. Paul, Minn. 
uoth Obs. Sq. & Photo Sec., Mo. Nat. Guard, 208 S. nth St., St. Louis, Mo. 
tllth Obs. Sq. & Photo Sea., Tex. Nat. Gcard, Route Mt, Box 6ss. Houston, Texas 
ruth Obs. Sq .. . ........... Ohio Nat. Guard, Cleveland Airport. Cleveland, Ohio 
ItJth Obs. Sq. & Photo Sec .. Ind. Nat. Guard, RR 63. Box 28, Indianapolis, Ind. 
IISth Obs. Sq. & Photo Seo., Cal. Nat. Gcard, Los Angeles Airport. Griffith Parle, Cal. 
u6th Obs. S<J.. & Pboto Sec., Wu.sh. Nat. Guard, Felts Field, Parlrwater, Wash . 
rt8th Obs. Sq. & Photo Sec .. Conn. Nat. Guard, P. 0. Box 931. Hartford, Conn. 
II9th Obs. Sq. & Photo Sec., N. ]. Nat. Guard, Newark Airport, Newark, N. ]. 
uoth Obs. S<J.. & Photo Sec., Colo. Nat. Guard, Lowry Field, Denver, Colo. 
154th Obs. sq ............. Ark. Nat. Guard, Room 428, State Capitol, Little Rock, Ark_ 
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District Procurement and Planning Representatives 

Buffalo 
Ch.ica1,1o 
Detro1t 

Wright Field 
New Yo.rk 
$an Francisco 

Air Corps Procurement Districts 
. Buffalo, N.Y. 
Chicago, Ill. 

Cleveland, Ohio 
Det'roit, Mi·cb. 
New Y<>rk, N.Y. 
San··Francisco, Calif. 

65 Franklin St . 
In~ .& 1213 Buckingham Bldg., 
SJ:> Eest Van Buren 
Wright Field, Dayton, Ohio 
8o2. Fa.rl":ell 'Bldg. 
JP Whitehall St. 
36g Pine St. 

Corps Are~t and Department Air Officers 
First Corps Area 
Second· Corps Area 
Third Corps Area 
Fourth Corps Area 

Army· Base, Boston g, Mass. 
Governors Island, N.Y. 
J.U ·st. Paul Place, Baltimore, Mel. 
Hq. Ft. McPher-son, Ga. .Mail Address: 
Oakland City St.ation, Atlanta, Ga. 
Ft. Hayes, Columbus, Ohio 
1819 W. 'Pershing ·Road, Chicago, 111. 
Baird Bldg., Omaha_, Nebr. 

Fifth Corps Area 
Sixth Corps Area 
Se:Venih Cl)rps Area 
Eight~ corps Area 
Ninth ·corps Area 
The Philippine Department 
The Hawaiian Department 
T he Panl,linl,\ Department 

l't-. Sam 'Houston, San' Antonio. Texas 
Presidio o£ San Francisco, Calif. 
Man;ila, P. I. 
Ft. Shafter, T .H. 
Quarry Heights, C. Z. 

Materiel Division 
Wright .Field, Dayton, Ohio 

Brig. Gen. Henry C. Pratt, Chief of the Division 

A~s.t. E'!'eCI!t1ve . . . , . . . , .. . .. ,., . . ,., . , ,., .. .. . , . . . ..... , .... Major Robert Walsh 
Ass~. Exec,utjve, .. , .. . . ... .. ... ... . .. . , . , . .. . ..... .... , . . . .. .. CaP.tain A. E. Jones. 
comm~andmg Officer . , . , . . . . .. . • . .. . • • . , . , ... . . .. , . . • . . . .. . . . MaJor Robert Goolnck 
Chief, Engineering S~.ction ... , . . .. , .. . ... . , . . , .... , . •. . , .. , ... Major Glin~on W. Howard 
Chief of Pr,ocurement .. · . . . ... . . . . ... . ... . ... , . . • . . .. , . . , . , . . , Maio.r Roy M. Jones 
Cbtef ·of F.iel'd S<!tYi~e Secti·on . . .. . . .. . . . .. .. . . . · ...... . ... . , . . . M''!·joi'_Hus,li J. Knerr 
Ch•ef of I.ndustruil War Plans.,,., .. , .. . ,, .. ,. , , . , , ., . . ,,., ... . Ca.ptam R . .B. Hough, Jr: 
Finance Officer .... . . , . . . . . .. ... , . . . . , . . , ..... , . ... , .. , . . . . . . . . Captain Lott(s H. Ptic.e 
Asst. Commandant Air Corps Engineering· School. . . . . .. . . . . • . . . .'Captain G . . Gardner 
Adjut ,.nt ; .... . .. : • . · ... , . .. . , . . , . , . .. · . . : . , . . , , , .. , . " . . . , , . , Capta,!n J. G. Whitesides 
Qttartermaster .. .. ... ... . .. . . . . . .. . .. . . .. . . . . . . .. . , . . . . , . .. . Capta.m .Eilme.r Hostetter 
Constructing Quar,termaster . . . .. , .. . . . .. , . . • . , . ..... . • . . . . . . . -Captain R. c: Bower 
Signa~ Officer . .. , . . . . . . . . . . · . . . . . . , . . • . . .. . . , .. , . . , . , . , , .. .. , Lieut. Kenn·eth S. Stice 
Station Supply Officer .. .. , . , . . • .. · . ... . .... . . . . .... . . . . . .. . . . . Dieiit. Har<>ld R .. Wells 
Engin(er Corps Representat ive. , . . , •. , . • .. , . • . . , . • .. .. ... , , . , .Captain H. C. Hill 
Ordnance Corps Representative, .. . . . , . . • .. , .. . , ~- .. . .. . . ,, . ,. Major J . L . Hatcher 
Navy Representa~ive ...... , . . .. ... . . . , . . . · . . . ....... .. . . . . . . .. Lieut. W. D. Sample 

AVIATION EDITORS OF PRINCIPAL AMERICAN NEWSPAPERS AND 
PRESS ASSOCIATIONS 

The foliowing directory of aviation editors of principal newspapers and press associations 
listed by _states and supplying additional information lj.S to whether the paper has ·a dai\y, 
weekly ' or Sund.ay aviation coh1mn or page and has charterea airplanes to speed the getting of 
news ?t ph_o.t0 graphs durin,g 1931 was preQared O,Y the Aeronautical Clu~mber of C.omm~rce of 
Amenca wtth the·cooperat1on of the newspapers 111 a survey made espe<:1ally -for "The Au~raft 
Year Book." 

Name of Ntwspaper 
Birmingham Ne-~us and Age-Herald 
Mobile Press 

Alabama 

NIJme of 
Aviation Editor 

Ifalph E. Hu!'St 
-C. D, Newlin 

Arizona 
H. G. Wil.son 

~viatio11 
Col14-mn 
or Page 

Sundays 

Chartered 
Planes 

;n· I ()3 I 

No 
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Arltansas 
Aviation Chartered 

Name of Column Planes 
NM;.e.of Newspaper A v·iation Editor or Page in I()~t 

Arka11sas ((.illle Rock) Gaz~lle John O'Brien Daily No 
Pine Bluff Graphic Edgar B. Chesnutt 

California 
Los Angles Evening Express Charles B. Dawson Semi-weekly Yes 
Los A n'gele; Times AI Parmenter Sundays Y·es 
Oakland Tribi:me Shcrm·an C.arash _Daily Yes 
Sacrainento Bee Hamilton· Hint:. 
Sacramento l.Tni<>n Leonard J. Hintz 

'lfes San Diego Sun . Max Miller Weekly 
Sqn. Ftanciscq Chrl>ll·icle Harry Hall Sundays Yes 
Stiti Franc.isco E"liminer Frank Lyman 

Yes San Jose M~rcury Herald Robert E . Ryan Sundays 

Colorado 
Dtnv~r Rock~ J_\lountain l.Vetus C . E. Lounsbury 
Denver. P!)sl t.ames Irwin 
Pueblo ~far J O!)tnal erbert A. Foster 

Connecticut 
Hatijor.'d Times Burton E. Moore, Jr. Weekly Yes 

District of Columbia 
Washing to• Daily N e1os Ernie Pyle Daily Yes 
Washingto• Eoen·ing St[l-r JosephS. Edgerton Sundays Yes 

Illinois 
Bloomjngton Pa·ntagraPh Maxwell E . H. Pyle. Own Plane 
Chi.cugo Hera/(/ and Examiner William Westlake Semi-weekly No 
Chicago Ttib~ne Hugh Sexton Dailk Yes 
Cliic.ago Et-ening Post G.~rge Robbins Wee ly No 
Rockford. Regi.<·ter R~public Allen 0. Brophy Irregular Yes 
Ill inois State Register James Graham S.undays No 

Indiana 
Fpr.l Wayne Journal Gazelle H. IC .Mill<s 
Fort Wa:V.m News Sentinel Robert S~hott Saturd'\Y• O.wn Plane 
lnaianal>olis Star Walter Morris 
l ntl'ianapolis Times Lowell Nussbaum 

Iowa 
D.es M !)ines Register a11d Tribune.. Charles W. Gatschet Own Planes. 
Mason City Globe Gaz.etle W. Earl Hall Yes 

Kansas 
Topeka .Capital Harry Elliott 
T 0J)eka State Journal Walter M. Markley 
W ithita Beacon James Woods 
Wichita Ecglt Will Cunningh_am Daily Own Plane 

Kentucky 
Lexington Leader F-rederick Jackson r-;o No 

Louisiana 
Ne.v Orlea•s Times PiciJyune George Healy, Jr. Yes 

Maine • 
P.or#and bess Her,ald· Cliarles Cutter Weekly Ne 

Massachusetts 
Boston Christia·n Sc,ience Monitor Volney D . Hurd 
Boston IU•ening TranscxiPt Franklin Jordan W~ekly No 
Pillsfield Berkshire Eagle Ted Giddings None No 
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Michigan 
Cliartered Av-i.(ltion 

Name of Column Plants 
Name of N ewsPaPer Aviation Eilitor or Pag~ in 1931 

Detroit News James·. V. Piersol Sundays Own Planes 
Detroit Free Press Royce HQ.wes Weekly 
D~frott T..i:mes' Rober't Ross Weekly 
·cr.and Rapids Press H. Wendell Spencer Weekly Yes 
Pontiac Dail~ Press None Weekly No 

Minnesota 
St. Paul DisPatch-Pioneer Press .Sundays Yes 
Minneapolis Star james Suth~rland Daily N9 

M;issouri 
Kansas City Star R. S. Knowlson Weekly Yes 
St .. Louis Times Frank Sullivan Yes-

Nebraska 
Nebraska Slate Jo.urnal (Lincoln) Rielrard 0. Bennett Yes 

New Jersey 
Newark Evening New,s Roger Garis .Saturdays Ye$· 

New Mexico 
N. M. Stale Tribtine (Albuquerque) George Fitzpatrick Irregular No 

New York 
Brooklyn. Eagle Fred Lang Sundays 
Brooklyn Tim-es jack Riordan Sundays 
Buffalo News Charles A. Midiie Daily Yes 
Buffalo Tim.es Gordon Davis ·S.undays Yes 
New York Herald Tribune FFancis D. Walton Sundays 
N ew York .S~n Sherman B. Altick Semi-weekly 
New York· IVO!'ld-Teltgram Carl Allen 
New York Times L. D. Lyman SundaYS Yes 

R. M. Cleveland 
N<1o Y.or,k Wall Street Journa,(· Walter H. Neff 
Utica 011sener Dispatch· Sundays. No 

North Carolina 
Charlotte Observer' Irregular Yes 

Ohio 
Akro·n Be.a~on· Journal H-arold J . Taylor Daily Yes 
A ;\:ron. Times-Press William SJ;enkel Daily Yes 
Cin,dnnati Enquirer James T . GoJ.den, Jr. Weekly No 
Cleveland Plain Dialer Jam es 0. Hart.shorne 
Clevdqnd Press Julian Griffin 

Own Plane Clt1teland Ne'!'s 
Columl>us Citizen Francis Lauffer 
Columbus Dispatch Charles Williams Daily 
Ohio Slate Jou:rnat (Columbus) Har.old W. Carlisle 
Toledo BlaiJe R . E. Roberts Yes 

Oklahoma 
Oklahoma City Oklahoman Y.es 
Tulsa Tribune Virgil Curry 

Oregon 
Portland Oregonian 
P'orlland Oregon Journal 

Web.b Jones 
Richard M. Rummel 

• Pennsylvania 
B·rie Times Earl Harvey Daily No 
Erie Dispatch H eratd Barbara Hawley· Daily 

Yes Philadelphia Public Ledger 
Philadelphia R .etord Patrick]. O'Brien Daily fn· Summer Yes 

Tennessee 
Nashville Banner Brainard Cheney 
Nll'$l!Pille Tennessean Jack Munroe 



586 AIRCRAFT YEAR BOOK 

Name of·Newspaptr 
·Dalla.s Times Hirald 
El Paso HeriJ./4 and Times 
l"iJrt Wor.th SIQ.r Telegram 
San >t litonio Light 

Richmond News Leader 

Seattle Post-Intdligencer 
Spolta.ne Press 

Madison State Journal 
Milwauku Jour:lial 
Milwaukee Leader 

The Associated Press, Washington, 
D.C. . 

National Enterprise Association, 
Cleveland, Ohto 

Texas 
Name of 

A 11iat{on Editor· 
Ger~ld Forbes 
Hal Rush 
James .cat vert· 
R. G. Fraim 

Virginia 
w. L. oliver 

Washington 
A.lj:. Norton 
Waffo.ri:l Conrad 

Wisconsin 
Don Ander-Son 
C . F. Butcher 
B!lrdette Kirkham 

Press As·sociations 

Oscar Leiding 

Israel ~lein 

AVIATION COUNTRY CLUBS 
11111 Fifth Avenue, N·ew Yock City 

National Officers 

Aviation 
Column 
or Pap: 

Ghartue,d 
Planes 
i n I{JJ I 

Yes 

Yes 

Yes 

C!>arles· Lanier Lawrance .... ...... .................... . . .. .... ... . .. ; ~ationa:l Chairman 
George B. Post .. . .. . ..... . . .. .... • . ..... ... . • . . . . ... . . . . . ... • ... ... ... . Vice-Ch.airman 
Geor~ M. Pynchon, Jr . . .. .. . . . .... . ... .. . . . . . .. . . . .. . .. ... . . . . . ... . .... Vice-Chairman 

r:~e~ i3?¥:YTo~: ]~:::: ::::::::::::::::::::::.:::::::::::::::::::::: :.' ::::::: I:~::f::: 
JohnS. Reaves .. . .. . , ........ .. ... .. . . . . . . .. Chairman, National Organi~ation Committee 

Sherman M. }>aircl)'ild 
Reuben H. Fleet 
Richard F . Hoy.t 
Clement M. Keys 
Robert Law 

National Advisory Board 

Charles L. Li!wrancc 
C .. Townsend Ludin!!'ton 
R obert R. McCormick 
Earl ·D. Osborn' 

George M . . P;rnchon, Jr·. 
F r.ederic!C B. Rent$chler 
William A. R~ckefeller 
James B. Taylor, Jr. 
Jo.hn T. de Blois Wack George B. Po,st 

AVIATION COUNTRY CLUB OF LQNG ISLA.ND 
Charles Lanier Lawrance . . ....... . .. .. ... ... ..•.... .. .... . ... , ...... . • • ..... . President· 
EdwaJ"d Q. McDonnell .... .. . . .. ..... ..... . ............. .. . . .. . .... . .. .. Vice-Pres.id.ent 
Roland Palmedo . . . ....... . .... . . .. . . .. . ......... . . .. . . .... . .... • ....•.•.. ; . Treasurer 

Reginald L. Brooks 
Wi!Uam ·Hale. Harkness 
Charles L. I,;awra.n·ce 

Boar.d of Managed· 

William B. Leeds, III 
Edward 0. McD.o~mell 
C. OU:ver O'Donnell 

Ro!an.d Pa!medo 
James B. Taylor. Jr. 
Cornelius V. Whitney 

AVIATION COUNTRY CLUB OF NEW JERSEY • 
WalterS. Marvin . .... . .... . . .. . .... ... . . .. . . . .. ... . .. .... . . .. . ... . ......... . President 
Dor;Jiild D . . Cooke .. . . .. . .. . . ... .. ... .. . . . . ...... ..... . . ... . ..... . ....... Vice-President 
E. H. Klipstein .... . .. ............ . . ...... , ....... . ...... . .... . . .. . . . . . . . . .. Treasurer 

Board of Managers 
Donald D. Gooke 
E. H·. Klipstein 

Wesley Trimpi 

J ohn W. GiUie.s, Jr. 
Walter S. Marvin 
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AVIATION COUNTRY CLUB OF WESTCHESTER 
Robert Law, .... . . .......... ... . . .. . . . .. ......... . . . . ... • . . . .. ••. . .. ....... Presi.dent 
George .¥. Pyn'cbon, Jr .... . ... . . .... . ......... .... . . ....... .. ... . ... .. . . Vic~ President 
Elliot ·s. Phillips . . ... · .. . . ....... . ; .. ... ...... : .. . : .... .. . . . .. . . ... Secretary and Treasurer 

Richard G .. Ctoft 
WilliamS. Cray, Jr. 
R . Stewart Kilborne, Jr. 

B.oar,d of Managers 
Robert •Law, Jr. 
Earl.D .. Osborn 
Elliot s. Paillips 

Geor.ge M. Pynchon, Jr. 
Grant Simmons 
George H. Townsend 

AVIATION COUNTRY CLUB OF PHILADELPHIA 

Donald D. Darby .... ................. . ........... .... . ...... .. .......... . .. President 
Marshall E. Reid , . ... . . . ... . .... . .... . .... . .... . . ... . . .. ... ........ . ... VicecPreside.nt 
Kern Db'dge .. . . . .. . .... . ......... ... ..•.. .. .. •. ........ . .. . . . .... . ...... . .. Treasurer 
Hazelton Mirkil.. .... . ... .......... ...... . ...... . ...... ... . .• ....... · . . . ..... Secretary 

F •. W. Cortright 
William· Day 
A. F. du Pont, Jr. 
R. Glendinning, Jr; 

Board of Managers 

W. W. Kellett 
C. T. Ludington 
Dr. T. MciCea;n D owns 

R. S. Saltu.s, Jr. 
]. Story Smith 
E. B. Wilford 

AVIATIOli COUNTRY CLuB OF LAKE CHAMPLAIN 
Jo.hn. T . de Blois Wack . . . . . . ....... . . . .. .. ..... . .. . . ..•. . .. . . ...... . .. . ..... . President 
W. M. Wier .. . .... . .... • .... • . . .. . . . .. ... ........ . ..•.................. Vice-Presidep.t 
Har~y P. Smith . . . . . .. ........... .. . .. . . ..... . . . . .. . ..... ..... . Seeretary and Treasurer 

Board of Governors 
Garret A. Hobart 
Samuel P. Hopkins 
Gibson P.aine 

· John T. de Blois· Wack 

Harry P. Smith 
James C. Stephens 
Major w. M. Wier 

DEPARTMENT OF COMMERCE 

Aeronautics Branch 

Wasbingtoa,J?, C. 

Clarence M. Young, Assist11ont Secr'etary of Commerce. for Aeronautics 
S. W. Crosthwaitll, Chief, Administ'rative Division 

Di re·ctor of Air Regulations ................... Gilbert G. Budwig . 
W~<lter F . Pa.rkin ... . .. ... . . ... .• . .. ... Chief, Inspection Section 
J. S. Marriott ... . ..... ... . . . . ......... Asst. C;hief, I!'Sl':"ction Sec~i~m 
George E . Gardner ................... . . Supervtsor, Atr Ltne Inspectton 
W. Fiske Marshall .......... .. ... . ..... Chief, Licensing Division 
R;. R .'Reining: .. ..... . . ..•..... . ...... Chief, Registration Section 
Dr. Harold J. Coop,er . .. . .... . . . ... . .. . Chief, Medical Section 
RiChard C. GaZ!ey . .. . . .... .... .. .... . . Chief, Engineering Sectio~ 
J"sse K. Lankford .. .. . ........ . . .... . . Ch~irman , Accident Board 
Rtchard S. Paule.tt .. , .... . . . .... . . . .... Ch.tef, .Enforcement·Sectt0n 

Director of Aetonautic De·velopment ..... . ... .. :Ratcy H. Blee 
A. Pendletoll Taliaferro, Jr ........ . ..... Chief, Airport- Section 
Earle ·R. Strong .•... . .•. ...• ... . .. . ... Chief, Statistics .and Distribution Section 
Ge0rge Qaraner ... . ...... . .... . . . . ... ·. Cnief, Editorial Section 

Chief Engineer, .A,!rways Division ... . . .... • . . ... F. C. Hingsburg 
C. J, Stanton ........... . ... . . .. .. .... Airways EJ1?'ineer 
L. w. Lawrence .....•.. .. . . ........... Adlriinistra.twe Officer 
H.]. Walls .. ... , ................ . .... Radio Enliineer 
Eugene Sibley .. . ........ ..... . ........ Chief, Weather and C.ommunications Se.ction 
A. J. LaBaie . •......•.. , ... .......... .. Chief, Construction Section 
W. T. Miller •.•......•........... . . .. . Supt. Aii-.ways Extension 

Air Mapping Section (Coast and Geodetic Survey) 
RaymoncfL. RoSS' ..... · ... . ... . . . .•. ... Chief, Air Mapping Section 

Aeronautical Research Division (Bu.reau of .Standards) 
Dr. L. ]. Briggs . ... . .... . . . . . . . . ... ... Cbie(, Ae-ronautical RllSejlrch 
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DIPLOMATIC SERVICE TO THE UNITED STATES 

Mexico ........ ........... Ser,or Coronel Don Francisco J. Aguilar, Military Attache. · 
Italy ... . ,, . • .. . . , ... . . .. . Commander Paolo Sbernadori. Air At tache. 
~am ....... .. ... . . . .. . .. Majqr.Joaqu,in Planell .Ricra, Spanish Army, Military Attache. 
Cuba .. ... ... ........ .. ... Captam Ennque A. Prteto, Mrhtary Attache\. 
France . .. , ....... •. . .. .. . MAjor Georges Thenault, Air Attache. 
Chile .. .... . .... •. ..... . .. Senor Don Carlos H. Lee, Commercial ·Attach~. 
Japan . . ....... . . . . . . . .. .. Colonel Shohei >yashizu, I.]. Jl,., Military Attache. 
Poland ... ... • ... •. ... . .. . Mr. Andrew Sapreta, Commercra l Counselor. 
Great Britain .... .. .. . ... . Group Capta.in The Honorable I, . J . Fie.nnes, R. A. P .. Air Attache. 
Argentina ............. . .. . Lieutenant Colonel Don Ricardo Miro, Military Attache. 
Hungary .... .. .... . .. . . .. Major Count Marcel Stomm, Military Attache. 
Colombia ..... ........ . .. . Colonel Don Jorge Mercado, Military Attache. 

DIPLOMATIC SERVICE OF THE UNITED STATES 

Army 
.Berlin, Germany ....... . . . . Lt. Col. J acob W. S. Wuest, U.S. A .. Assistant Military Attache 

· for Ai r ; Germany. Austria. Czechoslovakia, and Denmark. 
Pnri$, France, .. , . ... . . .... Lt. Col. Frank P. "'ahm, U.S. A., Assistant Military Attache for 

Air· France and Spain. 
London, England .. . . . .. ... Maj. M artin F. Sc&nlon, U.S. A., Assistant Military Attache Cor 

Air; Great Britain. 
Rome, Italy ....... . .. ... .. Capt. F. M . Brady. U.S. A . • Assistant Military Attache for Air; 

Italy and Greece. 

Navy 
London .. . .. ........ . ... .. Comdr. R. T . Hanson. Assistant Naval Attache for Aviation. 

(Also acc redited to Paris. The Hague, Berlin. Madrid, and 
Lisbon.) 

Rome . . . . ... ........... .. Lt. Comdr. F. W. Pennoyer, Jr .. Assistant Naval Attache for 
Aviation. 

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS 

COMPILED l!Y B UREAU 011 F OR&JCN AND DOMESTIC COMMI;:RCII: 
DEPARt.MENT OP COMMIIIlCll , W o\SLnNCJON, D. C. 

Tbe following list is p repared for the convenience of American exporters and manufac­
turers of aircraft. parts. accessories, and supt:lics who wish to place information regarding 
their products before aeronautical officials and bureaus abr0ad. 

ARGE NTINA 
Lieutenant Colonel Angel Maria Zuloal{a. 

Director General of Aeronautics, Mints· 
try of War, Calle Charcas 628, Buenos 
Aires. Argentina. 

Captain Marcos Zar. Director General 
of Aeronautics, Ministry of Marine, 
Ca lle Cordoba 2257, Buenos Aires, 
Argentina. 

Mr. Juan Jose Mundin Schasster, Director 
General of Civil Aeronautics, Calle 
Ascuenaga 9$7 . Buenos Aires, Araentina. 

Lieut·enant Colo nel Jorge A. Mani, Direc­
tor General of the Army Air Service, 
Argentine Army Air Base, El Palomar, 
Argentina. 

Mr. Dme. de Ia Colina .• Aeronautic Engineer. 
Director of The Military Aircraft Fac­
t!'rY "Aero Te.cnica," Cordoba, Argen· 
trna. 

AUSTRALIA 
Wing Commander W. H. Anderson. Third 

Air Member, Air Board (Supplies), 
Department of Defense, Melbour ne, 
Australia. 

Hon. Albert E. Green. Minister of Defense, 
Melbourne, Australia. 

Colonel H . C. Brinsmea.d , Controller of 
Civil Aviation, Department of Defense, 
St. IG!da R oad, Melbourne, Australia. 

Air Commodore Richard Williams. Chief 
of Staff, Royal Australian Air Force. Vic­
toria Barracks, Melbourne, Australia. 

AUSTRIA 
.Ministerial Councillor Dr. Victor von 

Krauss, Ministry of Commerce and 
Transportation, Section 49, Aviation 
Department, I, Stubenring I, Vienna, 
Austria. 

Ing. Karl Tindl. T echnical Chief, Aviation 
Department. Ministry of Commerce and 
Transportation, t, Stubenring r, Vienna, 
Austna. 

BELGIUM 
Mr. Maurice Lippens, Minister of Trans· 

ports, Brussels, Belgium. 
Captain Kervyn de Lettenhove. Minister 

of National Defense, Purchasing Bureau 
of Aeronautic Equipment, t t Rue Leon­
ard de Vinci. Brussels, Belaium. 

Professor Emile Allard, Director of Techni­
cal Service, Chausee de Waterloo, Rhode 
St. Genese, Belgium. 
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General Van Crombugghe (R. P. A. J.), 
Director General of Aeronautics, 90 ltue 
de Ia Loi, Brussels, Belgium. 

Lieutenant General Pierret, Inspector Gen­
eral of Aeronautics, ii3 Place Dailly, 
Brussels, Belgium. 

Captain-Commandant Crabbe, Director of 
Air Navigation Service, 90 Rue do Ia 
Loi, Brussels , Belgium. 

BOLIVA 
Minister of War. La Paz. Bolivia. 
Lieutenant Colonel Bernardino Bilbao R., 

Di:ector, School of Aviation, La Paz, 
Bolivia. 

BRA.ZIL 
General Victoriano Aranha, Director de 

Aviacao Militar, Ministerio de Guerra, 
Rio de Janeiro, Brazil. 

Major P lulio, Commandante da Escola de 
Aviacao Milit.ar, Campo dos Affonsos, 
Rio de Janeiro, Brazil. 

Almirante Protogenes Guimaraes, Director 
General de Avia.cao Naval, Ministcrio 
da Marinha, Rio de Janeiro, Brazil. 

Capitao de Corveta Augusto Short, Direc­
tor de Aeronautica Nav.al, Ilha do Gov­
ernador, Rio de Janeiro, Brazil. 

Dr. Cesar Grillo, birector de Aeronautlca 
Civil, Ministerio de Viacao e Obras Pub­
licas. Rio de Janeiro. 'Brazil. 

Dr. Luciano Koeler, Chief of Traffic Divi­
sion, Departamento de Aeronautica 
Civil. Mmisterio da Viacao e Obras 
Publicas, Rio de Janeiro, Bruil. 

Dr. Furtado Reis, Chief of Administrative 
Division, Departamento de Aeronautic& 
Civil, Ministerio da Viacao e Obras 
Publicas, R io de Janeiro, Brazil. 

Commandante do Servico Aereo, Porca 
Publica, Sao Paulo, Brazil. 

BRITISH EAST AFRICA (RHODESIA) 
Lieutenant Colonel George Parsons, Direc­

tor Civil Aviation Department, Bula­
wayo, Rhodesia. 

BRITISH WEST INDIES 
Trinidad Air Board: 

Hon. S. M. Grier, B.A., C. M.G. 
Hon. Cecil G. Gcrahty 
Hon. E. A. V. Bart on 
Mr. H. ]. Nankivel, Secretary (All at) 

Trinidad, British West Indies. 

BULGAIUA 
Director P. D. Popkristeff, Bureau of 

Aeronautics, Sofia. Bulgaria. 

CANADA 
Colonel The Honorable D. M. Sutherland, 

Minister of National Defence, Depart­
mept of National Defence, Otta\Va, 
Ontario, Canada. 

Mr. G. ]. Desbarats, Deputy Minister of 
National Defence, Department of No­
tional Defence, Ottawa, Ontario, Canada. 

Wing Commander L. S. Brcadner, Director 
Royal Canadian Air Force, Department 
of National Defence, Ottawa, OntCiriO, 
Canada. 

Wintr Commander G. 0. Johnson, Acting 
D~rector of Civil Government Air Opera­
tions. Department of National Defence, 
Ottawa, Ontario. Canada. 

Mr.]. A. Wilson, Controller of Civil Avia-

t ion. Department of National Defence, 
Ottawa, Ontario, Canada. 

Group Captain E. W. Stedman. Chief 
Aeronautical Engineering Division. De­
partment of National Defence, Ottawa, 
Ontario, Canada. 

CHILE 
Sr. Fra.ncisco Garcia K., Director Adminis· 

trative Services, Ministry of Interior. 
Santiago, Chile. 

Commartder Ramon Vergara M., Under­
Secretary for Aviation, Ministry of In­
terior, Santiago, Chile. 

Sr. Frederico Baraona W.. Director of 
Aeronautics, Ministry of Interior, San­
tiago, Chile. 

Major Manuel Francke M .. Ministry of 
Interior, Santiago, Chile. 

CHINA 
Mr. T. V. Soong, Minister of Finance. 

Nanking, China. 
Mr. Wang Pei Chun, Minister of Communi­

cations, Nanking, China. 
General Chang Hwei Chang. Director of 

Aviation, War Department, Nanking. 
China:. 

Mr. Nieh' Kai Ih. Director Air Mail Bureau. 
Ministry of Communications. Nanking, 
China. 

General Chang Hwang Hsiang, Aviation 
Headquarters. MulCden Government, 
Mukden, Manchuria, China. 

Colonel Heu Shih Ying, Aviation H ead­
quarters, Mukden Government, Muk­
den. Manchuria, China. 

Mr. Fung Yung, c/ o Fung Yung Univer­
sity, Mukden. Manchuria, China. 

Naval Air Establishment, Mamoi. Poo· 
chow. China. 

Chow Pohang, Commander, Canton Avia­
tion Bu_reau, Canton, China. 

COLOMBIA 
General Gregorio Vic tori&, J efe de Ia Sec· 

cion de Aviacion, Ministro de Guerra. 
Bogota, Colombia. 

Dr. Albert.o Pumarejo, Ministro de Cor­
teos y Telegrapho&, Bogota, Colombia. 

Dr. Francisco J . Chaux, Ministro de Indus­
trias, Seccion de Aviacion Civil, Bogota, 
Colombia. 

COSTA RICA 
Secretary, Department of State and Public 

Security. San Jose, Costa Rica. 

CUBA 
Brig. Jose Semiday Suarez y Diaria. Secre­

taria de Ia Guerra y Marina, Habana, 
Cuba. 

General Alberto Herrera. Chief of Staff, 
Ministry of War and Marine. Habana, 
Cuba. 

Colonel Julio Saaguily. Chief of Air Corps, 
Secretari.a de Ia Guerra y Marina, Ha­
bana, Cuba. 

Commandante,Ovisio Ortega, Secretaria de 
Ia Guerra y Marina, Habtlna, Cuba. 

Commandante F. Fernandez de Lara, Chie! 
of Military and Commerical Aviation. 
Secretaria de Guerra y Marina, Cuba, 
s/ r Habana, Cuba. 

Captain Manuel Aro>-arena y Reye!: Secre· 
taria de Ia Guerra y Marina. l1abana. 
Cuba. 

Dr. Jose Antonio Mantalvo, Chief of Com­
munications. Habana, Cuba. 
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Lieut. J ack Nodgson, Chief of Air Mission, 
Camp Columbia, Mariana, Habana, 
Cuba. 

CZECHOSLOVAKIA 
Dr. Karel Vyskovsky, Minister of National 

Defence, Gene.ral Paj(r (In cha.rge mili­
ta ry aviation). 

Lieutenant Colonel K. J anousek, Chief, 
Administrative Section. 

Colonel log. J. Kejla, Chief, Technical 
Section. 

Lieutenant Colonel 0. Svitak, Chief Super­
visory and Purchasing Sections, Minis­
try of National Defence, Ulioe Narodni 
Obrany, Prague-Bubenec, Czechoslo-
vakia. . 

lng. Jan Dostalek, Minister of Pubbc 
Works. _ • _ 

Chief, Ing. V. Roubilc, Chief of Av1ation 
Dzartment. 

lng. . Najbrt, Administrative Section. 
Dr. ng. Gustav Sticha, Technical Section, 

Ministry of Public Works, Prague­
Smichov, Czechoslovakia. 

DENMARK 
Qberstiljtnnnt C. C . .J. Fo~s!ev, Chief of 

Army Aviation Corps1 Muustry of War, 
Copenhagen, DenmarK. 

Orlo!lskaptajn, A. E. V. Grandjean, Chief 
of The Naval Aviation Corpsk Ministry 
of War, Copenhagen, Denmar • 

Ekspeditionssekreto.er, Mr. Knud Greger­
sen, Ministry of Public Works, Copen­
hagen, Denmark. 

DOMINICAN REPUBLIC 
:Sr. Alfredo Ginebra, Director General of 

Public Works, Santo Domingo, Domini­
can Republic. 

Sr. Alfred Ricart Olives, Secretary_ of State 
for National Defence, Santo Domingo, 
Dominican Republic. 

ECUADOR 
Colonel Carloa A. Guerrero. Minist.oro( War 

and Aviation, MinistryofWar,Guayaquil, 
Ecuador . 

Major Guillermo Freile Crus, Chief of 
Aviation Section, Ministry of War, 
Guayaquil, Ecuador. 

Senor Sixto Duran Sellen R ., Minister of 
State and Public Credit, Ouito, Ecuador. 

Messers. Mona and Meta, (Ecuadorean 
Government Purchasing Agents), 1905 
North American Building, Philadelphia, 
Pennsylvania. 

EGYPT 
Minister of War and Marine, Cairo, Egypt. 
Under-Secretary of State, Cairo, Egypt. 
Major D. D. Long, A!r. Consultant. Ayia-

tion D'!J)artmont, MIO!Stry of Commulca­
tions, Cairo, Egypt. 

EL SALVADOR 
General Antonio Claromunt, Chief of Avia­

tion. San Salvador, El Salvador, 
Pio Romero Bosque, Minister of War, 

Marine ond Aviation, San Salvador, El 
Salvador. 

ESTONIA 
Colonel Richard Tomberg. Chief of A;r 

Defense, Ohukaitse Staap, Miini Sadam 
2, Tamnn, Eston.ia. 

ETHIOPIA 
Belatin Gheta Wolde Mariam (In charge of 

aeronautics) Addis Ababa, Ethiopia. 

FINLAND 
Poulustusministerion I nsinooriosasto, Tek­

nillison Toimiston Paallikko. Kor Kea­
vuorenkatu 21, Helsingfors, Finland. 

Colonel W. Vuori, Commander-in-Chief 
Air Force, Fohjeisranta 20, B, Helsing­
fors, Finland. 

(Purchases of flying equipment are made 
by): . T h - I D" . Colonel L. Starck, Chief, ec ruca ! VI-
sion, Ministry of Defense; Major R. Hal­
lamaa, Chief of Aeronautical Section, 
Technical Division, General Staff, Min­
istry of Defense. 

FRANCE 
M. Jacques-Louis Dumesnil, Minister of 

Air. 
M. Louis Couhe, Secretary General and 

Chief ·of ·the Cabinet. 
M. Etieane Riche, Under-Secretary for Air, 

Air Ministry. Paris, France. 
General Bares, Inspector of l;'lational 

Aeronautics. 
M. Caquot, Director. 
General Pujo, Chief of National Aero-

nautics. . . 
Iogenieur General du Genla Maritime 

Fortant, Directeur du Service Technique 
de I'Aeronautique Militaire. 

Captain de Vaisseau J. J. }. N. Laborde , 
Directeur de l"Aeronautique Maritime. 
(All at) Paris, Prance. 

FRENCH I NDO-CHINA 
High Commander General o( the Troups of 

Indo-China, Hanoi, and Fr. Indo-China. 
Saigon, French Indo-China. 

Commander of the Navy, Saigon, French 
Indo-China. 

GERMANY 
(Ministerialdirigent) Dr. log. E. H. 

Ernst Brandenburg, Reichsverlcehrsmin­
isterium, Wilbelmstrasse 80, B.orlin, 
Germany. 

Ministerlalrat Dr. jur. Alfred Wegerdt. 
Reicbsverkehrsministerium, Wilhelm-
strasse So, Berlin, Germany. 

Gebeimer Ober Regierulll!srat Willy Fisch, 
Reichsverkehrsministenum, Wilhelm-
strasse So, Berlin, Germany. 

Ministerialrat Mueblig-Hofman, Reicbsver­
kebrsministerium, Wilhelmstrasso 80, 
Berlin, Germany. 

Oberregierungsrat Baeumkcr, Reichsver­
kehrsministerium,Wilbelmstrassc So, Ber· 
lin, Germany. 

Oberregicrutigsrat Geyer, Reichsverkehrs· 
ministerium, Wilhelmstrasse So, Berlin. 
Germany. 

Obe~:r~giel"]lPgsrat . Koch, Reichsverkohrs· 
m•mstenum, W•lhelmstrasse So, Berbn, 
Germany. · 

Oberregierungsrat Herath. Zentralstelle fuer, 
Flugsicherung, Berlin, Germany. 

GREECE 
Mr. A. Zannas, Minister of Air, Ministry of 

Air, Rigillia Square Athens, Greece. 
General Mereditia, birector of Military 

Aviation, Ministry of Air, Rigillis Sqware, 
Athens, Greece. 
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Mr. A. Levidis, Director of Civil Aviation, 
Ministry of Air, Rigillis Square, Athens, 
Greece. 

General Adamichis, Chief, Military Avia· 
tion, Salonild, Greece. 

General G. Lascarakis, President, Central 
Aeronautical Committee of Greece, 
Athens. Greece. 

GUATEMALA 
Colonel Miguel Garda Granados, Chief of 

Military Aviation, La Aurora, Guate­
mala City, Guatemala. 

General Jose Victor Mejia, Director of 
Aeronautics, Guatemala City, Guatemala. 

HONDURAS 
Ministro de Guerra y Marina, Tegucigalpa, 

Honduras. 
Ministro de Fomento, Obras Publicas, 

Agricultura y Trabajo, Tegucigalpa, 
Honduras. 

HUNGARY 
Dr. George de Rakosy, Colonel, Director 

of Aeronautics, Fo. Utca 6, Budapest II, 
Hungary. 

INDIA 
Air Vice-Marshall Sir E. L. Ellington! 

K. C. B., Royal Air Force, Imperia 
Secretariat, Ra1sina, Delhi, India. 

Mr. F. Tymma, Director of Civil Aviation, 
Department of Industries and Labor, 
Government of India, Delh.i, India. 

Mr. H. A. S..mtJ, Director-General o{ P<»ta 
& Telegraphs, Delhi, India. 

IRAQ 
Mr. D. W. Gumbley, Director of Civil 

Aviation, Ministry of Economics and 
CommunieatioD!I, Bagdad, Iraq. 

ITALY 
General Italo Balbo, Secretary of State for 

Air, Air Ministry, Rome, Italy. 
Mr. Raffaello Riccardi, Under-Secretary of 

State for Air, Air Ministry, Rome, Italy. 
General Giuseppe Valle, Acting Chief of 

Staff, Air Ministry, Rome, Italy. 
General Cristofaro Ferrari, Chief, Direc· 

torate of Studies and Research, Air Min· 
istry, Rome, Italy. -

General Arturo Crocco. Director of Con· 
struction and Supplies. Air Ministry, 
Rome, Italy. 

General Emesto Pellegrjno, Director of 
Services and Airport Material, Air Min­
istry, Rome, Italy. 

Commander Manlio Molfese, Chief of 
Bureau of Civil Aviation and Air Traffic, 
Air Ministry, Rome, Italy. 

JAPAN 
Director, Aeronautics Bureau, Department 

of Communications, Otemach.i 2-chome, 
Kojimachiku, Tokyo, Japan. 

Director, Navy Aeronautics Headquar. 
ters, Navy Department, Kasumigaseki 
•·chome, Kojimacbilro, Tokyo, Japan. 

Army Aeronautics Headquarters~. Army 
Department, Nayabusacho, Aojima­
chiku, Tokyo, Japan. 

Captain I. Sunaga, Inspector for Aviation, 
1775 Broadway, New York, N.Y. 

LATVIA. 
Colonel Skurbe, Chief of Aviation, Riga, 

Latvia. 
Colonel Jakubov, Chief of Naval Aviation, 

,Libau, Latvia. 
Colonel Argals, Chief of the Technical De· 

partment of the General Staff, Riga, 
Latvia. 

General Rukevics, Chief of Armament, War 
Office, Riga, Latvia. 

Colonel Zephts, Asst. Chief of Armament, 
War Office, Riga, Latvia. 

Mr. Auzins, Director. Post and Telegraph 
Department, Ministry of Communica­
tions, Riga, Latvia. 

LITliUAN14 
Colonel S. Pundzevicius, Chief of Aviation. 

Ministry of Defense, Kovno, Lithuania. 
Captain Gusta.itio. Assistant Chief of 

Aviation, Ministry of Defense, Kovno, 
Lithuania. 

MEXICO 
General Pedro Caloca, Jefe del Departa· 

mento de Aviacion Mifitar, Seoretaria de 
Guerra y Marina, Mexico D. F., Mexico. 

Colonel samuel c. RQ,ias, Assistant Chief, 
Aviation Bureau, Department of War 
and Marine, Mexico, D. F .. Mexico, 

Ing. Gustavo P. Serrano, Communica­
ciones y Obras Publicas, Mexico City, 
Mexico. 

Colonel Roberto Fierro, Jefe del Departa­
mento de Aeronautics Civil, Secretaria 
de Communicaciones y Ohru Puhtioas. 
Mexico, D. P., Mexico. 

NETHERLANDS 
Lieutenant Colonel W. P. Sillevis, Director. 

Bureau of Air Defence, General Staff of 
Army, The Hague, The Netherlands. 

Lieutenant Colonel J, ]. van Santon. Com­
manding Officer, General Staff, Air Divi­
sion, Soesterberg, The Hague, The 
Neth·erlands. 

Colonel J. G. Bimbergen, Commanding 
OfficerYAnti Aircraft Artillery, Utrecht. 
The Netherlands. 

Captain J.P. Remignse, Commanding Offi· 
cer, Royal Naval Air Service, De Kooij, 
The Netherlands. 

Dr. E. B. Wolff, Engineer and Director, 
Government Institute for the Study of 
Aeronautics, Amsterdam, The Nether· 
lands. 

Mr. E. Th. de Veer, Director of Civil 
Aviation Section, Ministry of Public 
Works, The Hague, The Netherlands. 

NETHERLANDS EAST INDIES 
Lieutenant Colonel Hoeksema de Groot, 

Chief, Army Aviation Department, 
Batavia, Java. 

Group-Commander E. A. Brunner, Naval 
Flying Station, Batavia, Java. 

Captain W. Lee~tderts, Department Vnn 
Oorlog, Bandoeng, Java. 

Lieutenant tst Cl. ] . Olivier, Department 
of Marine, Weltevreden, Batavil\, Java. 

Mr. H. A. Vreeburg, Chief En_gineer, Tech· 
nical Division, Army Air Service, Ban­
doeng, Java. 

Dr. W. L. Groeneveldt, Meijer, Director of 
Civil Aviation. Department of Interior, 
Bandoeng, Java. 
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NEW ZEALAND 
Major General Sinclair Burgess, Command­

ing Officer or t he New Zealand Defence 
F orce, Wellington, New Zealand. 

Squadron-Leader Thomas H. Wilkes. Di­
rector or Air Services. Defence Depart­
ment, Wellington, ~ew Zealand. 

NORWAY 
Lieutenant Colonel T. Klingenberg, Chief 

of Army Air Corps, Chairman of Air 
Service Council, Pestningen, Oslo, Nor­
way. 

Commander H. E. Bruusgaard, Chief of 
Naval Aviation. Karljohansvern, Horten , 
Norway. 

PARAGUAY 
General Manlio Schenoni , Ministry of War 

and Marine, Asuncion, Paraguay. 

PERSIA 
Colonel Ahmed Khan Nakhitohovan, Ch ief 

of Aviation Bureau, Ministry of War, 
Teheran, Persia. 

PERU 
Capitan de Fragata Federico Diaz Dulanto, 

Minis ter of Marino and Aviation, Min­
istry of Marine and Aviation, Avenida 
Pierola. Lima , Peru. 

Colonel/uan E. O'Connor , Inspector Ge-n­
eral o Aviation. Ministry of Marine and 
Aviation, Avenida , Avenida Pierola, 
Lima, Peru. 

Commander Carlos A. Gilardi. Director of 
Military Aviation School, Las Palmas, 
Chorrillos. Lima, Peru. 

Commander A. Zamudio, Director, Naval 
Air Base, Ancon, Peru. 

Commander Federico Reeavarren, Director 
Genera l de los Servicios de Aviacion, 
Ministry of Marine and Aviation, Ave­
nida Pierola, Lima, Peru. 

Lieutenan~Commander Jose R. Raguz, 
Chief of the Aviation Staff, Ministry of 
Marine and Aviation, Avenida Pierola, 
Lima. Peru. 

Lieutenant-Commander Carlos Zegarra, 
Director of Civil and Commercial Avia­
tion, Ministry of Marine and Aviation, 
Avenida Pierola. Lima, Pent. 

Commander Jose Alva Saldana, Chief of the 
Aereal Forces in the" Montan~." Iquitos, 
Peru. 

Captain Carlos Alvarino Herr, Chief of the 
Aerial Base of San Ramon, San Ramon, 
Peru. 

Lieutenant-Commander J ose Estremay­
oyro, Chief of the National Aviation 
Service, Ministry of Marine and Avia­
tion, Lima, Peru. 

POLAND 
Hon. Julian Everhardt, Department of 

Civil Aviation, Ministry o f Communica­
tion. Warsaw, Poland. 

Lieutenant Colonel Gluchowski Military 
Institute for Development of Aeron,.utic 
Equipment, ·warsaw, P·!lnnd. 

Mr. Wttold Cznpski, Department Director, 
Ministcrstwo Kolei. Warsaw, Po land. 

Colonel Ludomil Royski, Chief, Aviation 
Department . Ministry of Military Af­
fairs, Wars11w, Po land. 

Lieutenant Colonel Adoznslci, 2nd Assistant 
Chief, Aviation Department, Ministry 
of Mili tary Affairs, Warsaw, Poland. 

PORTUGAL 
Secretary, National Air Council, Presi­

dencia do Ministerio, Lisbon, Portugal. 
Director da Arma de Acronautic:a, Travessa 

deS. Antonioda Se, 21, Lisbon, Portugal. 
Commandante da Escola Militar de Avi­

acao, Granja do Marquez. Cintra, Portu­
gal. 

Commandante da Escola Militar de Aero­
nautica, Alverca, Portugal. 

Director do Parque do Material Aeronau­
tieo, Alverca, Portugal. 

Commandante do Grupo de Esquadrilhas 
de Aviacao, "Republica," Amadora, 
Portugal. 

Director da Aeronautica Naval, Ministerio 
da Marinha, Lisbon, Portugal. 

Commandante do Centro de Aviaeao Naval, 
Born Suocesso, Lisbon, Portugal. 

RUMANIA 
General Alexandru Gorski, Inspector Gen­

eral of Aeronautics, Ministry of War, 
Bucharest, Rumania. 

General Oh. Rujinschi, Director of Civil 
Aviation, Civil Aviation Department, 
Ministry of Industry and Commerce, 
Buchlire~t. Rumania. 

Colonel Andre Popovki, Director of Ruma­
il.ian Aircraft Industry, Strada Sf. 
Voevozi 57, Bucharest It l 1 Rumania. 

SIAM 
Major General Phya Chalvein Akas , 

Director General of Aeronautics. Minis­
try of War, Bangkok, Siam. 

Colonel Phya Vehasyan Silp siddhi, Assist­
ant to Director General of Aeronautics, 
Ministry of War, Bang kok, Siam. 

Some Uruted States materials purchased 
through: The International Engineering 
Company, 250 Park Avenue, New York 
City. 

SPAIN 
D. Manuel Azana Diaz, Minister of Wnr, 

Madrid, Spain. 
D. Jose Giral Pereira. Minister of ~brine, 

Madrid, Spain. 
D. Diego Martinez Barrios, Minister of Com­

munication. Madrid. Spain. 
Ilmo. Sr. D. Arturo Alvarez BttyiiA, Direc­

tor General de Navegacion y Trans­
portes Aereos. Ministe;io de Comunica­
ciones, Alcala, s6, Madrid, Sl'ain. 

Sr. D .. Angel Pastor Velasco, Comandante 
de ArtiUeria, Jefe de Aviacion, Militar, 
Jefatura de Aviacion Militar, Minlstorio 
de Ia Gilerra, Madrid, Spain. 

Sr. D. Pablo Hermida. Capitan de Fragnta. 
J efe de Ia Seccion de Aeronautica Naval 
del Ministerio de Marina, Ministerio do 
Marina. Madrid , Spain. 

SWEDEN 
Gelleral K. A. B. Amundson, Commo.ndcr­

in-C!tief of the Air Force, Stockholm, 
Swedcti. 

Ron . C. G. Ekman, Minister of Defence, 
Stockbohn, Sweden. 

Ing. T. Angstrom, Chief of AeronQutics 
Hrancb, Department of Communications, 
Stockholm, Sweden. 

Mr. C. J . Carlberg, Chief of Air Traffic 
Board, Department of Communications, 
Myottorget 2, Stockholm, Sweden. 
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SWITZERLAND 
Colonel Pierz, Chief of Purchasing Division, 

Wa.r Department, Berne, Switzerland. 
Director of Civil Aviation (Office Aorien 

Federal), Major al'E. M. G. A. Isler, 
Department des Chemins de ;Fer, Bnti· 
ment Nord No. 52, Berne, Switzerland. 

Mr. Robert G~ell, Engineer, Department 
des Chemins de Fer, Batimcnt Nord No. 
52, Berne, Switzerland. 

TURKEY 
Zekai Bey, Minister of National Defence, 

Ankara, Turkey. 
Mecid Bey, Under-Secretary in char~te of 

Aviation. Minister of National Defence. 
Ankara, Turkey. 

A. Fuat Bey. President, T urkish Avation 
Leag_ue, Ankara, Turkey. 

l"cvzi Pasha, Chief of Staff, Ministry of 
Defence, Ankara, Turkey. 

Asim Pasha, Asst. Chief of Staff, Ankara, 
Turkey. 

UNION OF SOUTH AFRICA 
Hon. H. W. Sampson, Ministry of Posts 

and 'l'clegraphs, Union Building, Pre· 
torin, Union of South Africa. 

Colonel Sir H. A. Van Rynevcld, Director 
of Air Service, Department of Defence, 
Pretoria, Union of South Africa. 

Mr. P. L. Litidup, Secretary, Civil Air 
Board, Pretoria, Union of South Africa. 

UNITED KINGDOM 
The Right Honourable Lord Amulree. 

P.C .. G.B.E., K.C .• Secretary of State 
lor J\Jr. London. England. 

The Right Honourable Sir P hilip A. C. 0. 
Sassoon, G.B.E .. C.M.G .. M.P., Under­
Secretary of State for Air, London, 
En_glnnd. 

Air Chief Marshall Sir John M. Salmond, 
G.G.ll., C.M.G., C.V.O., D.S.O., LL.D., 
Chief of Air Staff. Royal Air Force, 
London. England. 

Air Vice M.arshall P.r. Webb· Rowen, C.B., 
C. M.G .. London, Memher for Personnel, 
Air Council, Royal Air Force. 

Air Vice Marshall H. C. F. Dowding, C.B., 
C.M.G., Member for Supply and Rc· 

search, Air Council, Royal Air Foree, 
London, England. 

C. Llewellyn Bullock, Es~uire, C.B .. 
C.B.E. , Secretary of Air Mmistry, Lon­
don, England. 

Lieutenant Colonel F. C. Shelmerdine, 
C.I.E., O.D.E., Director of Civil Avia­
tion. London, England. 

F. G. L. Bertram, Esquil•e, C.B.E .• Deputy 
Director of Civil Aviation, London, Eng­
land. 

URUGUAY 
Colonel Tydeo J..-arre Borges. Director School 

of Milita.ry Aviation , Camino Mendoza. 
Montevideo, Urugnay. 

Major Rogelio Otero, Chief, Division of 
Instruction, Military School of Aviatioo. 
Camino Mendoza. Montevideo. Uruguay. 

Captain Atilio H. Frigerio, Director of the 
Air Fleet, Military School of Aviation, 
Camino Mendota, Montevideo, Uruguay. 

VENEZUELA 
General Juan Vicente Gomez, President of 

Venezuela and Commander in Chief, of 
Army·and Navy, Caracas. Vcnc.:uela. 

Dr. Rafael Requena, Secretary to General 
Gomez. Caracas, Venezuela. 

Colonel Abigail Olivarez, Director of Avia­
tion. Maracay, Vcner.uela. 

Colonel Carlos Sanches. Director of Marine. 
Ministry of War and Navy, Caracas. 
Venezuela. 

Colonel A. Ch. Cardona. Director of Wa.r, 
Ministry of War and Navy, Caracas, 
Venezuela. 

YUGOSLAVIA 
General Milutin G. Neditch. Chief of Mili· 

tary Aviation, Hd. Aviation Command. 
Novi Sad, Yugoslavia . 

General Vojislav M. Petrovitch. Assistant 
Chief of Military Aviation, Hd. Aviation 
Command. Nov1 Sad, Yugoslavia. 

Captain of Corvette M. Met1litchka. Chief 
of Naval Aviation, Hd. Naval Command, 
Zemutt, Yu11oslavin. 

Captain Tadija Sondcrmaycr. Chief of 
Civil Aviation, l Njegoseva, Belgrade, 
Yugoslavia. 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

Nome and Location 

Roli>og.r 
for whith 

At>f>roved 

Approved 
Certif"ale 

l ssutd 
Airtech T raining School Ground { Trans8ort 7-1s-•9 
Airtech Field and Lim. ommercial 
San Diego, Calif. Flying Private 

Parks Air College, Inc. Ground { ·rra nssort 7- tS-29 
Parks Airport and Lim. ommercial 
E. St. Louis, Ill. Flying Private 

D. W. Fll'ing Service, Inc. Grotutd { Lim. Commercial 7- 15-29 
LeRoy A1rport and 
LeRoy, N.Y. Flying Private 

T . C. R yan Flying Service Ground { Trans~rt 7-19-29 
Ryan A~rport and Lim. ommercial 
~300 Barnet Ave. Plying Private 
an Diego . Calif. 
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Name a.nd Local(on 

Ratings 
/<~r' wliieh 
A.PPr.ooe(l 

Appr(Jflt/l 
Cer.tifieate 

Issued 
Curtiss-Wright Flyit>g Ser.v.ice. 
Valley Stream Air¥ort 

{ Trans8ort \Talley St_ream, L .. , N.Y. Ground 2- 6-30 
In, combination )Vith and Lim. otnmerdal 8-14-20 

New York University. Flying Private 
New York City 

Curtiss· Wright Flyin~r Service Ground { Transcort to- 9-29 
Grosse J1e. Airport and · Lim. ommercial 8-zo-29 
Grosse Ile, Mich. Flying Private 

Curtiss-Wright Flying Serv.ice of the Middle West Ground { Trans8ort 9-24-29 
Fairfax Airport and Lim. · _ommercial 
Kansas City, Kan$. · Flyi~g Private 

Von Hoffman .Aircra:£t Sclio.ol 6romid {Trans~r:t ro- 3- 2·9 
r.ambert Field . a'tld Lilli. Commercial 
Anglum, M'o. Flying Private 

Curti$$-Wright Flying Service 
13-38 s: M~c~an Ave. Ground { Transcort to- 9-29 
Chicago, Ill. (. . round) and Li'?l• " ommercial 
Citrtiss-R~fi:>otds Alr~ort Flying Pnvate 
Glenview, 1!. {Flying 

Boeing School ·of-Aeronautics Ground { Transcort tG-1'7- 29 
Oakl_and Municipal Airport and Lim • . ·ommercial 
Oakl'!nd, C.aU.f. Fly_ing Privafe 

Spartan School of Aeronautics Ground { 'rrans8ort r o-18-20 
Apache :Bivit '& Chamberlain Dr. ·arid · : Lim. ommercial 
Tulsa, 'Okla. Flying Private 

C~trtiss-Wright Flying Service Ground {Transport to-2t- 29 
Gt!!nd Central Air Terminal and Lim. Commercial 
Glendale; Calif. · Flying Private 

Roosevelt Aviation School, Inc. 
119 West s 7th· Street Ground { Transgort IG-25-20 
New· York, N. Y. '(G'round) and Lim. Q'mmercial 
·Roosevelt-Fjela No. x· Flying Private 
l:1ineola, L. I., N. Y. {Flying). 

.Cttrtiss-Wrjg!lt-Flying Service oti South Memphis Grou11d {Transport 6-26-30 
Municipal -Airport · · and Lim. Commercial II-:r6-29 
Memphis, Tenn. Flying Private · 

Pe.nn School of A"iation Grou11d { Transco~t 12-12-29 
P,itU?butgh-Butler Airport and Lim. onimercial 
Butler, Pa. Flying Private 

Curtiss•Wright Flying Service Ground { 'Franscort t-t8- 30 
55 Allyn Street (Ground) and .tim. ommercial 
Brai.nard -~eld {FI}.'ing) Flying .l:'rivate 
Hartford, Conn, 

Curtiss-Wright Flying Service Ground {Lim. Commercial ·3- s-3o 
~th..and Col.orado Blva. a,nd 

Private' enver, Colo. Flying 
Liticoln .Airplane.& Flying School 
24.tS 0 Street' Ground { Transgort 3-,1.1-30 
Lm'coln, Nebr. (Ground) and Lim; otnmercial 
MuniCipal Airport Flying Private 
l:.incoln, Nebr. '(FI~ng) 

Yellow Cab School of Aviation -Ground { Transgort. 4-- 3-30. 
M uniclpal .Airport· and Lim. orimrercial 
Des Moines, lowa· Flying Private · 

Curtiss-Wrlgli.t . .Fiyin~ Se.rvice Groun,d { Lim. Commer.cial 4-28-30 
N. ({. State College ( round) arid 
l!.aleigh Airport {F)yitlg) Flying Privat_e 
Raleigh, N. C. 
H _ancock Foundation College o£ Aero. Ground {Transport 4-3G-30 
Santa Maria Airport and 
Santa Maria, Calif: Flying Private 
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Ratings Approoed 

Name afl<l L«atiott 
jQr which Certific!Jie 
Approted Issued 

Curtin· Wright Plying Service Ground { Trans&:rt 6- o- 30 
Curtiss-Wright Airport and Lim. ommercial 
~Logan Pield-Auxihary) Plying Private 

altimore, Md. • 

Nepc:o Tri-City Flying Service <hound { Trans8ort 6-r6- 30 
Nepc:o Tri-City ~rt and Um. ommercial 
Wisconsin Rapids, is. Flying Private 

Curtiss-Wright Flying Service Ground { Trans~rt 6-26-30 
Curtiss· Wright Airport Lim. mmercial and 
San Mateo, Calif. Flying Private 

California Aerial Transport Flying School Ground { Trans~rt 7-23-30 
Municipal Ai~rt and Lim. mmercial 
Los Angeles, aUf. Flying Private 

Furniture Capital Air Sewice Ground { Trans~ort 8-21-30 
Grand Rapids Ai!J>ort and Lim. ommercial 
Grand Rapids, Mtch. Plying Private 

Dallas Aviation School and Air College Ground ~ Trans~rt I- 2-31 
Love Field and Lim. ommercial 
Dallas, Texas Flying Private 

Penn School of Aviation 
Curtiss-Bettis AirPort 
McKeesport, Pa. <hound { Lim. Commercial 9-28-31 

In combination with and 
Pittsburgh Auto & Aviation School Flying Private 
~OS Penn Ave. 

lttsburgh, Pa. 

Birmingham Air Service, Inc. Ground 
{Private Municipal ~rt and II-Io-Jl 

Birmingh~m. Ja. Plying 

MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

100 Madison Avenue, New York, N.Y. 

Officers 
President ......... • .............. . ... . ... • .•... .. ..... Prank H. Russell 

Vi P "d {1· Don Alexander 
ce- reSt ents · · · · · · • · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · li:ugene E. Wilson 

Treasurer ............................................. Claytqn J. Brukner 
Secretary ....... . . .. ...... . . .. .... ... . .... . .••.• ...... Walter C. Davis 
General Manager ...................................... S. S. Bradley 
Comptroller . .......................................... W. Ru11ell Root 
Directqr of Patent Research .• ...... . . . ..... .. .. . ..•...• John A. Sanborn 

] . Don Alexander 
E. T. Asplundh 
Peter R. Beasley 
Clayton]. Brukner 

Directors 
Benj. F. Castle 
E. L. Cord 
Walter C. Davis 
Reuben H. Fleet 

Harris M. Hanshue 
Glenn L. Martin 
Frank H. Russell 
Eugene E. Wilson 

The MANUI'ACTURilllS AIRCRA!f'T ASSOCIATION, INC., organized in July, 1PI7, had for it • 
primary purpose the administration of a cross-licensing &JP.'eement between manufacturers of 
&irplanes owning a poup of several hundred patents, inclu~ those covering the basic Wright 
and Curtiss inventions. The Cross-Ucense Agreement of July 24, 1011, was superseded by 
"The Amended Cross-License Agreement of December 31, 1928," which is now in force. The 
latter agreement which is. printed in full in the Aircraft Year Book for 1029 (page 363), bas 
been adopted by nearly all airplane manufacturers in the United States. The War and Navy 
Departments have also contracted with the As!IOCiation for licenses under patents of all melD· 
ben. The Amended Agreement further provides for the cross-licensing of all new patents 
acquired by members, with provision for award of royalties, determined by arbitration, on 
meritorious inventions. The Association maintains a Patent ,Research DiviSion and publishes 
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semi-monthly for distrib)>~ion to mei)lbers a curr~nt Digest of Q". S. airp.lane patents, showing. 
official drawings. The Association also has an extensive library comprised of United States 
and foreign patents, books, other publications and documents, -and renders a general patent 
serv-ic~ ~o me.mb~rs. 

~ 

Members, Applicants for Membership, and Licensees 
Aeromarine Plane & Motor 'Co., Inc. 
Aeronautical eorJ?.. of America 
Alexander Industries, Inc. 
Mtiance Airc.raft .Corp. 
Ameri.can Aeronautical Corp. 
Ameri~.a.n E;tgle Aircraft eorp. 
Amphrbums. Inc. 
Bach Aircraft Company, Inc: 
Bird Aircraft Corp. 
B /J Aircr:i.ft Corp. 
B.oeiilg Airplarte Company 
Breese Aircraft Corp. 
B .. ubl Aircraft Company 
Butler Aircraft Corn. 
Cessn;1 Aircraft Company 
Chance Vought Corporation 
Command-Aire, Inc: · 
Consolidat.e.d ,:Ajr·craf.t Corp. 
Curtiss Aeroplane & ·Motor Co., Inc. 
Curtiss-Ca.p,roni Corp. 
Curti8s-Wright Airplane Co. 
Davis· Aircraft'·Corp. · 
Dayton-Wright Co.rripany 
Douglas-Aircraft Co., Inc. 
G. Elias & Bro ..• Inc. 
Fleet Aircraft, Inc. 
General Aviation Corporation 

Great Lakes Aircra(t Corp. 
Hall-Alu,m,inun Aircraft Corp. 
Hamilton Me'talplane Company 
Keyst'i>•re Aircraft Corp. 
Leneit. Aircraft Company 
Lockhead Aircr.if.t Corp. 
Loening ·Aeronautical Enllineering Corp·. 
Glenn·L. M.a.r;tin Company 
Mercur.y Air~raft, Inc. 
Monocoupe -.Corporation 
Navy Department of the 11. S. 
New Standard ·Aircraft Corp. 
Nicholas-Beazl~y Airplane. Co., Inc. 
Packard Motor Car Company 
Pitcairn Aircraft, Inc. 
Rr.an Aircraft Corporation 
Sikorsky Aviation Corp,. 
Spartim Aircraft Company 
Ste-arman· Aircraft Company 
Stinson Aircr.aft Corp. 
St:urtevant Aeroplane. Co-mpany 
Szekely Aircraft &! Engine Co. 
'fhomas:Morse Aircraft Corp 
Viking Flying Boat Company 
Wac.o Aircraft Comp'!nY 
War Department of the· u·. S. 
Wright Aeronautical Corporation 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

38U Navy Buiiding, Washington, D. C. 

Joseph S. 'Ames. Ph.D., Chairman, President, 
Johris Hopkins University, Baltimore, Md. 

David w·. Taylor, D.Eng., Vice Chairman, 
Washington, D. C. . 

Charles G. · Abbot, Sc.D., Secretary, Smith­
.sonian Institution, Washin·gton, D. -C. 

George K. Burgess. Sc.D., Director, Bure"u of 
·Standards, Was)lingt.on, D. C. 

Wi)liam F. Durand. Ph.D., Professor Emeritus 
of Mechariical Engineering, Sta.nford Uni: 
v0;rsity, Qa:liL . . . 

B'ell)alntn D. Foulois, MaJor Gene.ral, Umted 
St.ates Army, Chief of .Air Corps, War 
Depa~ment, Washington, D.- C. 

Har.ry F. Guggenheim, M.A, The American 
Amb;issador, Havana, Cuba. 

William P. MacCracken, Jr., Ph.B., Washing­
ton, D. C. 

Chadcs F. Marvin, M.E., Chief, United St!ltes 
Weather Bureau, Washingt~.>n, D. C. 

William A. Moffett. Rear Admiral United· 
State's Navy, C1iief, Bureau of Aeronaut.ic,s, 
No,vy DeP-artment, Washington, D. C . . 

Henry C. Pratt, Brigadier General, United 
State$ Army, Chief, Materiel Division, Air 
Corps, Wright Field, Day.ton •. Ohio. 

Arthitr J:! . Cook. Captain, U.nited States 
N avy, Asst. Chief, Bureau of Aeronautics. 
N!LVY Dep.artment, Was-hilrgton. D. C. 

Colonel Charles A. Lindbergh, New York 
City. 

Edwa:rd P. Warner, M.S., Editor " Aviation," 
N.ew York City. 

On.flle Wright, §c.,D., Dayton. Ohio. 

George W. Le.wis. D·i.rector of Aeronautical Henry]. E. Reid, Engineer in Charge, Lang-
Research. . le.y Memorial Aeronautical Lab()ratory, 

John F. Victory, Secretary. La1lgley Field. Va. · 
John J. Ide, Technical Assist,ant in Eu~opc, Paris, France. 

Executive Committee 
Joseph S. Ames . .... . .. _ ......... . . .............. . . . . . . . Chairman 
David W .. Taylor . .. ... . ... . .. , ..... . .. ... .......... . Vice Chairman 
John F. Victory ........... .. .... .... ... ......... . .. ... . . Secretary 

Charles G. A:bbot 
George:((. BurjleSs 
Arth.ur B. Cook 
Benjamin D'. Foulois 
Col. Gharle'l /1,, Lindbergh 

Orville. Wright 

William P. MacCracken, Jr. 
Charles F. Marvin 
William A. Moffett 
Henry C. Pratt 
Edward P. Warner 
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NATIONAL AERONAUTIC ASSOCIATION OF U.S. A., INC. 

Nationstl He3dqtUrt : rs; Dupont Circle, Washington, D. C. 

Representative in U.S. A. of F&leration Aeronautique lnterna tionale 

Hiram Bingham . .. ... . . ... ... ... ... .. .. .. . . .... . . . .. .... . ... , . .. . . ... . . . , . .. President 
Robert J . Pritchard . . . . . .. .. • .... .... . • . ... .. .......... . .. . . . . . .. . . , . .. . Vice President 

Y.;h~"?.'\r~~!:.r: .' .' .' .' : .': .' .' :: :: .': .' .' .' .' .' .' .' .' : .' .' .' .' .' .' .' .' .' .' .' : .' :: .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' : .' .' .' .' f;~~~ar'!r 

Joseph S. Ames 
Harry H. Blee 
Richard E. Byrd 
F. Trubee Davison 
J ames H. Doolittle 
Amelia Earhart 
Benjamin D. Fo~tlois 
W. Irvinll' Glover 

1. W. Beretta. 
Ray Cooper 
Charles L . Lawrance 
George W. Lewis 

Advisory Board 

E:recutive Co01mittee 

Porter Adall;ls, Chairman 

Harry F. Gu1urenheim 
Prank Hawks 
David S. Ingalls 
Reed Landis 
Charles A. Lindbergh 
Charles F. Marvin 
William A. Moffett 
Clarence M. Young 

C. F. Lienesch 
Winship Nunnally 
F. G. Smart, Jr. 
R. F. Taylor 

NAVAL AVIATION OFFICIALS 

Bureau of Aeronautics 

Chief of Bureau . . . , . . . . . .. , . Roar Admiral William A. Moffett. 
Assistant Chief of Bureau . . .. Capt. Arthur B. Cook. 
Aide to t he Chief. . . ... .. ... . Lieut. S. C. Ring. 
Administration Division .. , .. , Comdr. A. C. Re'!d. Comdr. R . K. Turner, Lieut. Comdr. W. M. 

Lockhart, Lieut. F. T . Ward, J r. 
Plans Division ....... , . ... , .Comdr. M.A. Mitscher, Lieut. Comdr. ]. H. Campman, Lieut. 

Comdr. H. ,B. Sallada, Lieut. M. T. Seligman, Lieu t. F . C. 
Fake, Capt. W. G. Farrell (USMC). 

Financial Division ... .. ... . .. Comdr. B. A. Cobey (SC). 
F light Division . .. .. . . . . . ... . Comdr. H . B. Cecil, Lieut. Comdr. 0 . B. Hardison, Lieut. 

Comdr. W. M. Dillon, Lieut. Comdr. F. D. Wagner, Lieut. 
r. M. Mc0uiston (USNR). 

Materiel Division . .. , . . . . , ... Comdr. R. D . Weyerbacher (CC), Comdr. W. W. Webster (CC). 
Comdr. Garland Fulton (CC), Comdr. H. R. Bogusch. Lieut. 
Comdr. L. B. Richardson (CC), Lieut. Comdr. G. R . Fairlamb. 
Jr .. Lieut. Comdr. R. E. Thomas (CEC), Lieut. Wm. L. 
Richards (CE O), I,ieut. R . E . Farnsworth , Lieut . W. S. Dieh 
(CC), Lieut. Comdr. Gordon R owe, Lieut. Comdr. L. D. 
Webb, Lieut. J. D. Barner, Lieut. 1.\1. B. Browder, Lieut. 
H. H . Goodwm, Lieut. Comdr. G. R . Henderson, Lieut. 
C. R. Drown. Lieut. R. D. MacCart (CO), Lieut . Comdr. 
R. S. Barnaby (CC), Comdr. C. A. Pownal, Lieut. Comdr. 
R. W. Fleming, Lieut. Comdr. H . S. Kendalli.Lieut. G. 0. 
Townsend, Lieut. Comdr. M. R . Browning, ieut. Comdr. 
C. A. Nicholson (CC). Lieut. L. J . Maxson (CC) . Lieut. Paul 
E. Pihl (CC). Liout. N. A. Draim (CC), Capt. J, A. Nelson 
(USMC), tst Lieut. F. H. Lamson-Scribner (USMC) , u t 
Lieut. C. E. Archer (U. S. A. Liaison Officer). 

General I nformation , .. . .. , .. Major W. H. Sitz (USMC). 
Marine Corps Aviation .. . .... Major Roy S. Geiger, Capt. L. E. Woods. Capt . T . R. Shearer. 

Naval Air Stations 
NtJ me Commanding O.ffi<er 

Haml'ton Roads, Va , .. . ... . . . , , , . .. , ... . , . , . .. , , . . . , . Capt. Kenneth Whiting 
San Diego, Calif . .. .. . .... • .. .. ... . , ... • . ... . .. . . . .. . . Comdr. Robert R. Paunack 
Pensacola, Fla. , . . ....... .. .. . . . . .. . . , .......... .. ... . Capt. R. F. Zogbaum 
Anacostia. D . C .. . , .. , . . • . , . . .... • .. . , .. .. , . . . , • . . .. .. Capt. Warren G. Child 
Seattle, Wash . . . . .. .. . . . , . .. . . . . .... .. •... . • . .. . • .... Lt. Comdr. Alfred E. Montgomery 
Lakehurst, N. J, . . , . .. . . . . ........ .. , .. . . .. .. . ... .. ... Capt. Harry E. Shoemaker 
Coco Solo, C.Z .. . . , . , . .. , , .. ... .. .. ... .. .. ... . . .. .. . . Comdr. Alva D. Bernhard 
Pearl Harbor, T. H .. .. . . , ... . •. , .• .. . , . . .. • . . . .. ...... Comdr. E. W. Tod 
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Marine Flying Fields 
Quantico, Va. .......... . . . ........ ... .............. . . . Ma1· Ralph J. Mitchell 
San Diq o, Calif. .•... . •. ... ....... . . ..... ..•.. .. • . . .. MaJ. Ro.., E. Rowell 
Port au Prince, Haiti . .• • . ... . : . ....... ... . . . . ... ... . .. Ma j. J ames E. Davis 
Managua, Nicaragua . ... .. . . ......... ... ....... . . . .... Capt. F . P. Mulcahy 

Carrier Divisions 
Commander . ... ........ • .........•..• . . . .......... . .. Rear Admiral H . E. Yarnell 

(Additional duty as Commander Carrier Division 'I:wo) 
Chief of Staff .•. .•• . • ....... ..• .. • ...... . . ... . ...... . Captain Joh<~ H . Towers 
Commander, Carrier Divisio.n,One . .. . • .. . .... .. . .. . . . . .. Captain G. W. Steele 

U.S.S. Lexinston-Com manding Officer . ...... . ... Captain Ernest J. King 
U.S.S. Saratoga-commanding Officer ............ Captain Frank R. McCrary 
U.S.S. Lanaley-Commanding Officer ........... . . Captain A. W. Fitch 

Airships 
U.S.S. Akron- Commanding Officer .. ... . .... .. . • Lt . Comdr. Charles E. Rosendahl 
U.S.S •. Loa Angeles-Commanding Officer .... . . .•. • Capt. H. E. Shoemaker 

Naval Aircraft Factory 
Philadelphia. Penna.- Manager ....••.•. • . . •..•.•...•. . .......•... Comdr. S. M. Kraus 

Special Aviation Duty 
Aide to Asst. Secretary of the Nn.vy (Air) .. ... . .... ........ ... Lt. Comdr. R. P. Molten 
Aide to Commander-in-Chief, U.S. Fleet . . . ........... ... .. . . Lt. Comdr. D . B. Duncan 
Aide to Commander-in-Chief, Battle Fleet ..... . . .....•• ...... Lt. Comdr. Gn.il Morgan 
Aide to Commander, Scouting Fleet ..........•......... . ..... Lt. Comdr. Wm. D. Thomas 
Office of Naval Operations . . .• •. .... .. •.... . ................ Lt. Comdr. C. T. Durgin 
Office of Fleet Training .............. . . . ...... .. ....... . ... . Lt. Comdr. S. P. Ginder 
Board of Inspection & Survey . ...... . . .. . . ....... ..... ...... Lt. Comdr. T. P. Jeter 
Bureau of Nayigation ... . • ....... ... .. . • .. . .. ..... . . . . .. . .. Comdr. Wadleigh Capehart 
Bureau of Ordnance ...•.. •.•. ........ . . . ..... . .. . . • .. . .. . .. Comdr. E. R . McClung 
Hydrographic Office .... .... . . ..... . . . . .. . .. ....... . . . ...... Lt. John P . W. Vest 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 

Washinrton, D. C. 

Postmaster General ............................ . .......... . •.... . .. ... Walter F . B rown 
Second Assistant Postmaster General . ..... . .....•.... . .. ...... . ..... ... W. Irving Glover 
Deputy Second Assistant Postmaster General ................•............. Chase C. Gova 
Superintendent ............•....... . ...... . ............... ....... . . ... E. B. Wadsworth 
Assistant Superintendent . .. ......•... . ! . . ..... . ... .. ............. . ... . .. J. W. Suth erio 

B. F. Myers, Assistant Superintendent . . .. .. . . ........ .. ...•..... . .. . ....... Chicago, Itt. 
Joseph Mentb, Assistant Superintendent. ...... ... .... .. ........... .. ... New York, N.Y. 
A. 0. Willoughby. Assistant Superintendent ... .... . ..... .. . . ......... San Francisco. Calif. 
Fred M. Hirons, Assistant Superintendent .. ..... . . ..... . ............... . .... Atlanta, Ga . 
Stephen A. Cisler, Assistant Superintendent . ... . . . ...... . • ......• . .. . . . Fort Worth, Texas 

E . R. White. Director . .. . . ......... . .. . ......... . . Division of I ntemational Postal Service 

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

Aeronautic Officials 

29 West S9th St., New York, N. Y. 

A .]. Scaife . .... .... ... . .......................... .. ........................ President 
Wm. B. Stout ... .. ...... . ............................................... Vice-President 

(Representing Aircraft Engineering) 
Cbas. L. Lawrance .. .... . . .. . . .... . .. . . . .. . ...... ..... ..•..... . .. . ...... Vice-President 

(Representing Aircraft-Engine Engineering) 
A. J . Poole ... .. . ..... ... . .... ... .. . .... . .. .... . . . . ..... ........ .... . .. . . Vice-President 

(Representing Diesel-E ngine Engineering) 
J ohn A. C . Warner .. ... ..... ........ ....... .... . . .... . . . Secretary and General Manaaer 
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The Council 
A. J . Scaife, Pres. 
Wm. B. Stout, Vice-Pres. 
Cbas. L. Lawrance, Vice-Pres. 
A. J . Poole, Vice-Pres. 
B. B. Bachman, Vice-Pres. 
D. G. Roos, Vice--Pres. 
A . .T. Neerkim, Vice-Pres. 
J. E. Padgett, Vice-Pres. 

Past Presidents: Vincent Bendix (t!)31) 

A. S. 1\{cl\tthur, Vice-Pres. 
C. W. Spicer. Treasurer 
R. E. Wilson, Councilor 
H. T. Woolson, Councilor 
S. 0. White. Councilor 
F. S. Duesenberg, Councilor 
Norman G. Sh1d.le, Councilor 
C. E. Tilston, Councilor 

E. P. Warner (1930) 

Aeronautic Committees 

Aircraft Activities . ... . .............. .. .... . .. . .. . .. . ...... Wm. B. Stout. Chairman 
Aircraft . . . ....... .. .. ..... .. .. .... . .. . . . . ....... . . .... . .. Cbas. L. Lawrance, Chairman 
Standards Committee 

Aircraft Division . . . . ............ . ... ... . . .. .. . ...... ] . F. Hardecker, Chairman 
Aircraft-Engine Division .. ..... . ............ •• .. •. . . . . Robert Insley, Chairman 

U. S. WEATHER BUREAU 

Central Office, llfoth and M Sts., N. W., Washington, D. C. 

Charles 11'. Marvin .. . ............ .... . . . ..... . . ... .... .. . . ................. . . . . . Chief 
Charles C. Clark . .... . . ... . .. . .. .. . ... •...... . . . .. . ... . .. .. ..... . • ... .. Assistant Chief 
William Weber ......... . ... ... .. .. ................... .. . .... . .. . . ......... Chief Clerk 

Aerological Division 

~~~; ~: ~~:e,~: :: .· .·:::::::::::::::::::::::::::::::::::::::::::::::::::::: :;.;si~i!~! 
Paul A. Miller . .. . .. . . .... .. . . •. . .•.. . .. .. . . .. ... ..... .. . . .. . ... .. ..... Field Organizer 
WilliAm C. H:1inee . .... .... ........•... . . ... .... • . . .. ln Charge oC H vvver Airport Station 

Forecast Division 

Edanr B. Calvert .......... . .. . ....................... ..... .. . .. .. . .. ... . ... .... Chief 

District Forecasting 

Charles L. Mitchell. . . .. ... ...... .... . . . . ...... . ... ... . . . . . . . . . . .. . .. . District Forecaster 
R. Hnnson 'Ncightman .. . . . . ... . ... ... . . .. . .. , ..... . . . . . .• . ... . ..... District Forecaster 

Instrument Division 

Benjamin C. Kadel . . . .. .. . ... ..... . . •.... . . .. ......... . .. ...... ...•...•........ Chief 

Field Organization- District Forecasting 

Chica"o . .. . . . . . ............. . . . .. .. .. . . . .. ... .... .... . .. .. ....... . Charles A. Donnell 

~~~v&';teans::: ·.:: ·.:::: ::::::: ·.: ·.:::::::: ::::: ·. ::::: ·. :::::: ::::::::: :~~~~~·.~{M~~r~~ 
San Francisco ...... . . . . .. . ' ..... . .................... .... . . . . . .. ... ... Edgar H. Bowie 

Central Airport Stations 

(Formerly Major Control Airport Stations) 

§r!~~~::·;·.:·.:·.: ·.·::·.: ::~_·.: :: ~:·._·.:·.::_·.:·._ ·.: :_·.:·.: ·._ ·.· :_·.: :: ·.· ·.: ·.:·.·:: ·.·~·-· ·.:·.::::::_ ·~ ·:·:·.: ·.: :··._~-. :·:_:: ·.: :· .·::·.:·~~~f!?~!~~ 
~=~:!s city : : ·. ·. ·. ·. ·. ·. ·. · ...... ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·::. ·:_ ·:: . ·:: :::::. ·. ·. ·. ·. ·:. iest~hx_A-w::::~ 
Los Anaeles . ........... ....... ..... .. •....•.... . .....•... . . . • . .... .. George M. French 
New York (Newark Airport) . . . . . . . . . . . . . . . . . . . . . . . . .. .. ...... . . . .. . . .. Homer W. Balf 
Omaha ..... . .... . .............. . . ............. . ..... .. ..•.... ........ Vincent E. Jaki 
Portland, Ore....... ... . . . . . . . . . . . • . . . .. . ................ .. ...•.. . . ... Juli us C. Smith 
Salt Lake City .................. ...•....•................. . . . .... . Harry M. Hight mao 
San Pran.cisco (Oakland Airport) .. ... ... . . . . .. . ..... . .. . . . .. .... ...... . Delbert M. Littl~;: 
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AIRCRAFT AND ENGINE MANUFACT:tJRERS 

AIRPLANE 

MANUFACTURERS 

AMERIC~otf:Ck!_~fo: ENGINE 

Farmingdale, N.Y. 
Pilgrim AirPlanes and Ranger Engines 
F. G. Coburn, Pres. 
V. E . Clark, Vice-l'res. and Gen. Mgr. 
Har.old Kondolf, Secretary 
A. 0. Gushny, Treasurer 

AMPHIBIONS,Inc.,G.ardenCity,N.Y. 
Pri:va teer.lii3-Piace Cabin amphibion, 

165 H.P. Radial. 
N-2-B 4-place Wri~ht J -6 

Cabin an'!Pbibton 
N-2-C 5~place Wa~P 425 H.P. 

Cabin ampbibion 
Bertram Work, Pres. ; J . E. Campbell, 
Secy.-Treas .. ; P. H. Spencer, ·Gen. Sales 
Manager. T. P. Leaman, Chief Engineer 

AUTOGffi.O COMPANY OF AMER­
ICA, Land Title Building, Philadelphia. 

Owners of American right.s to 
Auto~iro. aircraft ma!lufactur<; 

H. F. Pttcatrn, Pres.-; G. S. Cbtlds, 
Executive Vjce-Pres. and Treas.; E . T. 
Asplundh, Vice-Pres.; J. G. Ray, Vice­
Pres.; K. C. Acton, Sec.; A. E. Larsen, 
Chief Engineer. 

BELLANCA AIRCRAFT CORPORA­
TION, New Castle, Delaware 
Bellanca Cabin Monoplanes 
Pacemaker, Skyrocket, Airbus 

G. M. Bellanca, Pres.; L. Sherman 
Adams, Vice-Pres.; Andt:ew Bella,nca, 
Sec. ; .A. D. Chandler, Treas.; W. B. 
Hurlburt, Vil;e-Pres. & Director of Sales. 

B/J AIRCRAFT CORPORATION 
Baltimore, Md. Manufacturers and 
designers of aircraft. Thomas A. 
Morgan, Pres.; Thomas B . . Doe, Vice­
Pres.; Temple N. Joyce, Vic~-Pres. & . 
Gen. Mgr.; John Sanderson, Sec. & 
Treas.; W. H. Bowne, Ass't Sec.; G. B. 
Arnold, Ass't Sec. & Fcty. Mgt.; F. S. 
Hubbard, Ch. Engr .. ; W. H. Miller, 
Ass't Chief Engineer. 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

Subsidi;uy of United Aitcraft '& 
Transport Corp. 

·Designers and manufacturers of 
military and commercial aircraft 

P. G. Johnson, President 
C. L. Egtvedt, Vice-President 
D . R. Drew, Secretary 
H. E. Bowman, Treasurer 

CURTISS AEROPLANE AND MOTOR 
CO., Inc., 29 West 57th St., N. Y. City 
A division of Curtiss- Wright Corpora:­
tion. Factory: Buffalo, N. Y. Mili­
tary airc.niJt, multi-motor tta.nsports. 
J. A. B. Smith, Pres.; T. P. Wright, 
Vice-Pres.; Burdette S. Wright, Vice­
Pres.; B. G. Leighton, Vice-Pres.; 
Wm. E. Valk, Vice-Pres. ·Cable Ad­
dre·ss "Aeroexco." 

CURTISS-WRIGHT AIRPLANE 
. CQMPANY 

29 ·West 57th St., N.Y. 'City 
A division of 

Curt iss- Wright ·Corporation 
Factories: .St. Louis, Mo., and 

Wichita, Kansas 
Builders of Commercial planes, parts 

,and accessories. Walter Beech, Pres. 
Cable Address "Aeroexco " 

FAIRCHILD AVIATIOl'i CORPORA­
TION. Subsidiaries : Fairchild Aerial 
Surveys, Inc., and Fairchild Aerial 
Camera . Corp., 270 West 38th St., 
N. Y.; Kreider- Reisner Aircraft Co. 
Inc., Hager!)town, lVld . :. Fairchild 
Aircraft, Ltd., Longueml, P. Q ., 
Canada. 

6oo 
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FORD ALL METAL PLANES 
Tri-motored land and sea planes of 
from 900 H.P. to rz6o H.P. for pas­
senger and private u!;e and a single 
motor (7JS Hispano Suiza) express for 
freight and mail. Details from 
Ford Motor Company, Dearborn, Mich. 

GENERAL AVIATION 
MANUFACTURING CORPORATION 

Dundalk, Maryland 
Subsidiary of 

General Aviation Corporation 
Affiliated with 

General Motors Corporation 

GREAT LAKES AIRCRAFT COR­
PORATION, Cleveland, Ohio 

Contractors to the 
U. S. Army and Navy 

Builders of the 
Great Lakes Sport-Trainer 

Charles F. Barndt, 
Vice-President and General Manager 

Edward Rembert, Sales Manager 

HALL-ALUMINUM AIRCRAFT 
CORPORATION 

2050 Elmwood Ave., Buffalo, N.Y. 
Metal Aircraft and Aircraft Parts 

Drawn Sections for Aircraft 
Charles Ward Hall, Pres. 
Archibald M. Hall, Vice-Pres. 
Charles F. Pape, Secy. and Treas. 

KEYSTONE AIRCRAFT CORPORA­
TION. 29 West 57th St., N . Y. City 

A division of 
Curtiss-Wright Corporation 

Factory: Bristol, Pa. 
Military Planes, Flying Boats, 

Amphibians, Multi-motor Transports 
Edgar N. Gott, Pres.; W. S. Lcaycraft, 
Vice-Pres.; Ralph S. Damon, Vice­
Pres.; Bruce G. Leilf.hton, Vice-Pres. 

Cable Address 'Aeroexco" 

GROVER LOENING AIRCRAFT 
COMPANY, Inc. 

Roosevelt Field, Garden City, N.Y. 
Experimental Aircraft Manufacturing 
Grover Loening, Pres.; B. Allison 
Gillies, Vice-Pres. and Treas.; Alvin 
E. Moffett, Secy.; R. F . Boulton, 
Purchasing Agent. Directors: Grover 
Loening, B. A. Gillies, David Bruce, 
E. Roland Ha;riman, R. R. Loening. 

THE GLENN L. MARTIN COMPANY 
Baltimore, Maryland 

Designers and manufacturers of air­
craft. Contractors to the U. S. Army 
and Navy since 1912. · 
Glenn L. Martin, Pres.; Charles A. 
Van Dusen, 1st Vice-Pres. and Gen. 
Mgr.; Lessiter C. Milburn, 2nd Vice­
Pres. and Chief Engineer. 

ST. LOUIS AIRCRAFT 
CORPORATION 

Subsidiary 
St. Louis Car Company 

St. Louis, Mo. 
BUILDERS OF THE 

CARDINAL TWO-PLACE 
CABIN MONOPLANE 

SIKORSKY AVIATION CORPORA­
TION, Bridgeport, Conn. Designers 
and manufacturers of single and multi­
motored transport amphibians for 
private, commercia l and government 
service. E. E. Wilson, Pres.; I. I. 
Sikorsky, V.-P. inch. Engineering; F. 
W. Neilson, V.-P. & Gen. Mgr.; J . F. 
McCarthy, Secy.; E. E. Wilson, Treas. 

CHANCE VOUGHT CORP. 
East Hartford, Conn. 

(Division of Uniud Aircraft) 
Designers and Manufacturers of 

Observation, Attack and 
Sport Convertible Landplane5, 

Seaplanes and Amphibious 
E. E. Wilson, President 

THE WACO AIRCRAFT COMPANY 
Troy, Ohio 

Manufacturers of WACO Airplanes 
Clayton]. Bruckner, President 

Lee N. Brutus, Vice-Pres. and Treas. 
L. E. St. John, Secretary 

Hugh R. Perry, Sales Manager 
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AIRSHIPS 

THE GOODYEAR-ZEPPELIN COR­
PORATION, Akron, 0 . Mfrs. all types 
lighter-than-air craft; rigid, semi-rigid 
and non-rigid airships, spherical and 
kite balloons. P. W. Litchfield, Pres. ; 
F. M. Harpham, V.-Pres.: Dr. K. Arn­
stein, V.-Pres. in Ch. of En gr.; J. C. 
Hunsaker, V.-Pres.; W. C. Young, 
Sal~s Mgr. 

ENGINE 

MANUFACTURERS 

ALLISON ENGINEERING 
COMPANY 
S11bsidiary of 

General Motors Corporation 
Indianapolis, Ind. 

Aircraft Power Plant Engineering 
and Construction 

Allison Steel Back Bearings 

E. W. BLISS CO., Brooklyn, N. Y. 
Aero Division 

Radial Aero Engines 
Air Cooled 

"Bliss-Titan "-s Cyl. 
"Biiss-Neptune"-7 Cyl. 

"Biiss-Jupiter"--s> Cyl. 
Direct Drive and Geared 

KINNER AIRPLANE & MOTOR 
CORP., Ltd. 

Glendale, Calif. 
Kinner Aircraft Engines 

Type K-s-roo h.p., A. T. C. No. 3 
Type B-s-r25 h.p., A. T. C. No. SI 
Type C-5--210 h.p., A. T. C. No. 62 

Robert Porter, President 

PACKARD MOTOR CAR CO. 
Detroit, Mich. 

Packard-Diesel Aircraft Engines 
Alvan Macauley, President 

G. H. Brodie, Manager, Diesel Division 
Edward Macualey, Sales Mgr., Diesel 
Division; H. C. Edwards, Chief Eng., 
Diesel Division. 

THE PRATT & WHITNEY AIR-
CRAFT CO., E. Hartford, Conn. 

(Division United Aircraft & Trans­
port Corp.) Wasp Jr., Wasp and 
Hornet Aircraft Engines. F. B. Rent­
schler, Chairman of Board; D. L. 
Brown, Pres.; G. J. Mead, Ch. Exec. 
Comm.; C. W. Deeds, Vice-Pres. and 
Secy.; A. V. D. Willgoos, Chief En~r. 

WRIGHT AERONAUTICAL CORP. 
29 W. 57th St., New York City 

A Div. of Curtiss-Wri~ht Factory, 
Paterson, N.J. Mfrs. of ' Whirlwind," 
"Cyclone/' "Wright-Gipsy," "Con­
queror," "Typhoon," "Challenger" 
engmes. G. W. Vaughan, Pres.; B. G. 
Leighton, V.-Pres.; Arthur Nutt, V.-P.; 
M. B. Gordon, Treas. Cable Address 

"AEROEXCO" 



, 
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MANUFACTURERS OF: ACCESSORIES, MATERIALS AND 
SUPPLIES 

AIRPLANE A ccEssoRIES, 

MATERIALS, pARTS AND 

SUPPLIES 

AIR REDUCTION SALES COM­
PANY. Home Office: Lincoln Bldg., 

East 42nd St., New York City 
District Offices thruout United States 
For Oxyacetylene Welding and Cut­
ting- Airco Oxygen, Airco Acetylene, 
National Carbide, Airco-Davis-Bour­
nonville Welding and Cutting Equip­
ment. 

ALUMINUM COMPANY OF AMER­
ICA., 2400 Oliver Bldg., Pittsburgh, Pa. 
Alcoa Aluminum and its aiJoys in every 
commercial form- fiat and corrugated 
sheet, castings, forgings, tubing in­
cluding streamline, bolts, screws, 
rivets, wire, rod, bar, fuel tanks, 
Lynite F'istons and Connecting Rods. 

BENDIX BRAKE COMPANY 
South Bend, Ind. 

Division of Bmdix A11iation Corporation. 
Bendix Disc Wheels and 

Brakes for Airplanes 
Vincent Bendix, President 

Walter J . Buettner, Secretary-Treas. 
Jobn R. Cautley, Airplane Division 

BERRY BROTHERS, Inc. 
Detroit, Mjch. Walkerville, On~ . 

Berryloid Pigmented Wing Dope 
Berryloid Lacquers 

Berryloid Quick Drying Enamels 
(Oil Base) 

Lionoil, the Rust Preventive 
T. B. Colby, Mgr. Aviation Division 

Tom Murphy, Ass't Mgr. 

THE CLEVELAND 
PNEUMATIC TOOL CO. 

Cleveland, Ohio 

AEROL 
OLEO-PNEUMATIC 

and 
OLEO-SPRING 

SHOCK-ABSORBING STRUTS 

HASKELITE MANUFACTURING 
CORPORATION 

120 So. La Salle St., Chicago, Ill. 
Haskelite-blood albumin glued aircraft 
plywood. Insulated Haskelite Plywood 
for cabin linings. Plymetl, plywood with 
metal faces for cabin linings and bag­
gage compartments. Ceo. R. Meyer­
cord, Pres.;]. R. Fitzpatrick, V.-Pres.; 
C. E. Scott, M~., Aircraft Division. 

HILL AIRCRAFT STREAMLINERS 
CO. 8 r6-:822 Reedy St., Cincinnati, 0 . 

N.A.C.A. Cowlings 
Wheel Fairings 
Motor Speed Rings 
Special Streamline Parts 

John A. Hill, President and Gen. Mgr. 
Joseph J. Willenbrink, Secretary 

W. A. Sundquist, Engineer 

rTT70I THE LINDE AIR PRODUCTS 
l!J.!l.!l COMPANY . 
Unit Union Carbide and Carbon Corp. 
Everything for Oxwelding and Cutting. 
Oxygen, Acetylene, Carbide, Welding 
and Cutting Apparatus and Supplies. 

Offices: 
30 E. 42nd St., New York, N.Y. 

MACWHYTE COMPANY 
Kenosha, Wisconsin 

Streamline, Roum;l and 
Square Section Tie Rods 
with Terminal Assemblies 
Geo. S. Whyte, President 

Jesse! S. Whyte, V.-P. and Gen. Mgr. 
R. G. Diehl, Sales Engineer 
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THE OWO SEAMLESS TUBE 
COMPANY 
Shelby, Ohio 

Cold Drawn Seamless Tubing in 
Carbons and AUoy Stee.ls 

Particular attention given Aircraft 
seamless tubing to U. S. Government 
Specifications. 

JOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jersey 

Aircraft Wire, Strand, Cord, Thimbles, 
Ferrules, Locking and Serving \V!re, 
Welding Wire, Control Cables, lgmtlon 
Cables, Electrical Wires and Cables. 

Horace E. Thorn 
Aeronautical Representative 

Catalog A~36 

THE RUSSELL MFG. CO. 
Middietown, Conn. 

37-43 West 65th Street, N. Y. ~ity 
Rusco Safety Belts, Rusco Shock Rmgs, 
RuscoShock Cord, Parachute Webbing, 
Rusco Aero Fabrics, Rusco Glider 
Products, Rusco Aero Brake Lining. 
W. T. Palmer, General Sales Manager 

R. F. Jones, Aero Sales Manager 
R. E. Dowd, Aero Engineer 

STEW ART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
Mfrs. of streamline and square section 
tie rods complete wit~ end fittings. for 
airplane external and mternal bracmg. 

B. E. Bushnell, Director of Sales 
J. M. Layng, Aeronautical Repre'tive 

SUMMERILL TUBING COMPANY 
Bridgeport, Montg. Co., Pa. 

Mfrs. and warehousers of Seamless 
Steel Tubing for Aircraft Industry 
made to Govt. specification. ~ound, 
Streamline and Special Shapes, tnclud­
ing Stainless Steels. S. L. Gabel, Pres.; 
N.H. Wolf, Gen. Mgr.; H. C. Knerr, 
Metallurgist. 

AIRPORT 

EQUIPMEN'J;' 

AMERICAN GAS ACCUMULATOR 
COMPANY 

Box 38 Elizabeth, New Jersey 
Exclusive Distributors of AGA, BBT, 

and SPERRY Airport and Airway 

Lighting ® Equipment 

"AUT 0 M ATIC" SPRINKLER 
CORPORATION 

~\CSPf?~,t OF AMERICA 
.§S~fA\'i?~~ 928 Standard Bank 
:q: wl!!.\11 ':<' Bldg., C leveland, 0. 
~ moc@if""•K 6 The Hangar Deluge 
~ ~ij~~ ~ Sprinkler System wi.ll 

"b-?JI "'~~ save the planes as well 
"'rtONv as the hangar. 

JULIEN P. FRIEZ & SONS, Inc. 
Baltimore St. and Central Ave. 

Baltimore, Maryland 

Division of Bendix Aviation Corp. 
Airport Weather Instruments 
Lucien L. Friez, President 
John Meagher, Vice-President 

GENERAL ELECTRIC CO. 
Schenectady, N.Y. 

Complete airport- and airway-lighting 
equ1pment including beaco.ns, 

• 

boundary and obstruction 
lights, transformers, cable, 
and control devices. Bul­
letins on request. Distributed 

by General Electric Supply Corpora­
tion. 

WESTINGHOUSE ELECTRIC AND 
MANUFACTURING CO. 

East Pittsburgh, Pa. 
Complete Airport and Airway 

Lighting Equipment 
Electric Light Plants 

Wind Direction Indicators 
Micarta Cabin Lining 

Motors Micarta Pulleys 
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ELECTRICAL 

EQUIPMENT 

THE ELECTRIC STORAGE 
BATTERY CO. 
Philadelphia, Pa. 

For Airplane Cranking, Lighting, 

i 
I gnition, Radio 

~x "6 Photography, etc. .J;, v~ John R. Williams, 
President; H. B. 

BATTERIES Gay, Vice.-Pres. 

THE LEECE-NEVILLE COMPANY 
5363 Hamilton Ave., Cleveland, Ohio 

Electrical Starting and 
Lighting Systems 

Voltage Regulators 
for Airplanes 

B. M. Leece, President 
P. H. Neville, Vice-President 
Geo. S. Cole, Secy. and General Mgr. 

ENGINE pARTS, 

CoMPONENTS AND 

AccEssoRIES 

THE B. G. CORPORATION 
136 West 52nd Street 

New York City 
B. G. Mica Aviation Spark Plugs 
B. G. Shielded Spark Plugs 
August Goldsmith, President 
George M. Paulson, Chief Engineer 

BREEZE CORPORATIONS, Inc. 
24- 46 South 6th St., Newark, N. J. 
Breeze Radio I gnition Shielding, Aero­
flex Flexible Metallic Tubing, Alumi­
num Flexible Metallic Tubing, Flexible 
Shafting and Casing, Tachometer 
Drive Assemblies. J. ]. Mascuch, 
Pres. and Gen'l Mgr.; J . T. Mascuch, 
Sec'y & Treas.; J. F. Lucas, Sales Mgr. 

ECLIPSE AVIATION CORP. 
East Orange, N. ]. 

(Division of Bendix Aviation Corp.) 
Electrical and Mechanical 
Accessories for Aviation 

Enr.RLEY-TO~SEND 
CORPORATION 

305 East 45th Street, N.Y. City 
Aircraft Accessories 

Geo. H. Townsend, President 
Roy T. Hurley, Vice-President 

WALTE R KIDDE & CO., Inc 
J 40 Cedar Street, New York 

Lux Flotation Equipments 
Lux Airplane Extinguisher for protec­

tion against engine fires 
Lux Extinguishers for Hangars and 

Airports 
Hahn Radio-Shielded Spark Plug 

NORMA- HOFFMANN BEARINGS 
CORPORATION, Stamford, Conn. 

New York Cleveland Detroit 
Chicago Pittsburgh Cincinnati 

Precision Ball 
Roller and Thrust Bearings 

W. M. Nones, Pres. and Treas.; 0. P. 
Wilson, Vice-Pres.; G. R. Bott, Eng. 
Mgr.; H. J. Ritter, Ass't Secy. 

SKF INDUSTRIES, Inc. 
40 E. 34th St., New York City 

Factories: 
Hartford, Conn., and Philadelphia, Pa. 
Mfrs. of Skayef Self-Aligning Ball and 
Roller Bearings; Hess-Bright Deep­
Groove Ball Bearings; Thrust Ball 
Bearings, etc. W. L. Batt, President; 

R. F. Runge, Vice-President 

SKY SPECIALTIES CORPORATION 
Detroit, Mich. 

Heywood Injection Starte.rs 
Sky Service Rubber Covered Tubing 

and Connections 
A. L. Cash, President 

F. B. Stover, Vice-President 
S. D. Den Uyl, Secretary-Treasurer 
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THOMPSON PRODUCTS, Inc. 
Cleveland-Detroit 

Thompson Airplane Motor Valves 
Pistons and Piston Pins 

C. E. Thompson, President 
F. C. Crawford, Ist Vice-President and 

General Manager 
W. M. Albaugh, Secretary-Treasurer 

UNITED AIRCRAFT PRODUCTS, Inc. 
Dayton, Ohio 

Mfr's of AN Standard Aircraft Parts 
and Accessories 

Specialists in Fuel System and Power 
Plant Installations and Equipment 

H. M. Hiester, General Manager 
R. G. Dykeman, Chief Engineer 

THE VELLUMOID COMPANY 
Worcester, Mass. - - - Detroit, Mich. 

Vellumoid Sheet Packing and 
Vellumoid Gaskets 

G. C. Beals, Treasurer and Gen. Mgr. 
W. W. \~ebster, Ass't Treasurer 
C. S . Livingstone, Sales Manager 

THE WOOD & S-PENCER CO. 
1930 East 6Jst St. Cleveland, Ohio 

Manufacturers of 
Connecting Rods 

Standard and Special Plain, Slotted 
and Castellated Nuts 

Standard, Special and Ground 
Thread Taps 

WYMAN-GORDON CO MPANY 
Guaranteed Forgings 

\<Vorcester, Mass. Harvey, Ill. 
Aviat ion Division: Worcester, Mass. 

Manufacturers of 
Crankshafts, Connecting Rods, 

Propeller Hubs, Cams, Gears, Pistons, 
and other vita l forgings for 

Aircraft Engines 

FLARES AND SIGNALS 

INTERNATIONAL FLARE SIGNAL 
CO., Tippecanoe City, Ohio 
Airplane.Flares and Signals 

Complete line up tosoo,ooo c.p. (3min.) 
Parachute Flares operated electrically 
by remote control, and including pistol 
operated types up to 200,000 c.p. ( r 
minute) Parachute Flares. Approved 
by Department of Commerce. 

Send for complete descriptive catalog 

INSTRUMENTS 

AIRCRAFT CONTROL CORP. 
3246 Ludlow St. Philadelphia, Pa. 
Division of Bendix Avial·ion Corporation 

Manufacturers of 
Aircraft Instruments and Devices 

V. I. Zelov, President 
W. A. Reichel, Chief Engineer 

AMERICAN ASKANIA CORP. 
Houston, Tex. Chicago, Ill. 

Tete-Compasses (remote reading) 
Automatic Steering E quipment, 
Statoscopes, A Compasses 
for observer a nd pilot, 
Altimeters, ~. Air -speed 
Indicators, ~\K ~ R at e-of 
Climb Indi- C::: _ cators, etc· 

ELGIN NATIONAL WATCH COM­
PANY. Aircraft Instrument Division 

Aircraft Instruments 
Pilot's Watches and Clocks 

De Forest Hulburd, Pres.; Taylor 
Strawn, Vice-Pres.; W. S. Campbell, 
Secy. and Ass't Treas.; Gordon C. 
Gillies, Manager Aircraft Instrument 
Division. 
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GENERAL ELECTRIC CO. 
Schenectady, N. Y. Electric instru­
ments for oil pressure, oil temperature, 

• 

and fuel pressure; electric 
tachometers; thermocouple 
engine-temperature indica­
tors; compasses; super­
chargers; control pulleys; 

wing edge landing lights. Bulletins on 
request. 

PIONEER INSTRUMENT COM­
PANY, Inc. 754 Lexington Ave. 
Brooklyn, N.Y. Washington, Chicago' 
Los Angeles, San Francisco, Paris, Ber· 
lin. Div. of Bendix Aviation Corp. 
Mfrs. aircraft instrumf:nts and ectuip­
ment. Charles H. Colvm, Pres.; H. F. 
Colvin, Vice-Pres.; S. Suckley, Secy.; 
H. F. Owen, Treas. 

SPERRY GYROSCOPE CO., Inc. 
Brooklyn, N.Y. 

Manufacturers 
Gyroscopic Aircraft 

Instruments 
Airport and Airway 

Lighting Equipment 

PARACHUTES 

IRVING AIR CHUTE CO., Inc· 
372 Pearl St., Buffalo, N.Y. 

Mfrs. of parachutes used as Standard 
Equipment by 30 different Govern­
ments. Buffalo, N.Y.; Glendale, Cal.; 
Bridgeburg, Ont.; Letchworth, Eng. 

Cable Address: 
" Irvin Buffalo, N. Y." and "Irvin 
Letchworth England." 

PROPELLERS 

HAMILTON STANDARD PROPEL­
LER COMPANY 

Division 
United Aircraft and Transport Corp. 

Airplane Propellers 
Raycroft Walsh, President 
Arvid Nelson, V.-Pres. and Works Mgr. 
S. A. Stewart, Secretary and Sales Mgr. 
]. Reed Miller, Treasurer 

RADIO 

EQUIPMENT 

AIRCRAFT RADIO CORPORATION 

Aircraft Radio Equipment 

Main Office and Airport at 

Boonton, N. J. 

AMERICAN TELEPH ONE AND 
TELEGRAPH COMPANY 
and Associated Companies 

Bell System Communication Services 
Any Bell System Business 

Office or General Commercial Manager 
Long Lines Department 

r 5 Dey Street New York City 

BREEZE CORPORATIONS, Inc. 
24-46 South 6th St., Newark, N. J. 

Breeze Radio Ignition Shielding 
Breeze Spark Plug Shielding 
Breeze Flexible Shielding Conduit 

J. J. Mascuch, President and Gen . .Mgr. 

f. T. Mascueh, Secretary-Treasurer 
. F. Lucas, Sales Manager 
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Wt!sf'ern Electric 
Radio Telephone 

Receiving and Transmittin~ 
Equipment for Aircraft and Atrports 

WESTERN ELECTRIC CO. 
Aviation Communication, 

Gen. Com. Dept., 195 Broadway, N.Y. 

Tm.ES 

FIRESTONE. Complete size range 
of balloon and high pressure a irplane 
tires, designed to meet present day 
aircraft operating conditions. Cords 
in body of tire are Gum-Dipped for 
greater strength. Quotations made on 
special parts. Write Firestone, Akron, 
Ohio, or Los Angeles, Calif. 

THE B. F. GOODRICH RUBBER CO. 
Akron, Ohio; Los Angeles, Calif. 

Mfrs. Silvertown high and low pressure 
Tires, Tail Wheels, Rubber Tubing, 
Shock Cord, Matting, Grommets, 
Gasoline and Radiator Hose, Head­
phone Cords, Engine Mounts and 
Special Molded Goods. 
Henry Wacker, Manager Aero. Sales 

THE GOODYEAR TIRE & RUBBER 
COMPANY, Inc., Akron, Ohio: Los 
Angeles, Calif. High pressure airplane 
tires and tubes of all sizes and types. 
Extra-low pressure Airwheels, including 
tire, tube, flap, bub, and brake-and 
designed and mfrd. by Goodyear espe­
cially for airplane use. Wingfoot Line 
of rubber accessories for aircraft. 
W. C. Young, Mgr., Aeronautics Dept. 
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• DIVISION III • 

AIR TRANSPORT, AERIAL SERVICE OPERATORS, AND 
DISTRIBUTOR-DEALERS 

AIR TRANSPORT 

OPERATORS 

·AMERICAN AIRWAYS me. 
rzz E. 42nd St., New York, N.Y. 

Passengers. - :- Mail - :- Ex;press 
Reservations at L.eading 'H.otels, Travel 
Burea,us or Any Postal Telegraph Office 

Member Air Traffic Conference 

PITTSBURGH AVIATION INDUS­
TRIES CORP., Divisions, . Pennsyl­
vania. Airlines Inc., Penn School of 
Aviation. Branches at 

Pittsburgh: Butler Airport 
Curti~-Bettis Airport 

Harrisburg Airport 
Aerial Services of All Kinds 

Main Office: 
724 Oliver Building Pittsburgh, Pa. 

TRANSAMERICAN AIRLINES 
CORP., Operating Division of Thomp­
son Aeronautical Corp., Union Trust 
Bldg., C:leveland, 0. Operating U. S. 
Air Mail, Passenger, and Express·sys­
tem over A.M. Route 27, servi1.1g 
Detroit, Chica,go, Cleveland, ~oledo, 

Solclth Bend and 13 other Mid­
Western cities. 

T & W A "The Lindbergh Linett 
Complete Air Transportation 

Passengers, Ma.il, Express, Freight 
New York, ~nsas City, 'Los Angele~ 
Reservations at leading hotels, travel 
bureaus, any Penna. R.R., Postal Tele7 

graph or TWA office. 
TRANSCONTINENTAL & WESTERN 
AIR, Inc. Standard Air Line of the World 

UNITED AIR LINES·, Subsidiaries: 
(Boeing Air Transport, Chicago-San 
Frandsco·; Natio11al Air Transport, 
Chicago-New York, Chicago-Dallas.; 
Pacific Air Transport , Seat tle-San 
Diego; Varney Air Lines, Salt Lake 
City-Seatde), P. G. Johnson, President, 
General offices, LaSalle-Wacker Build­
ing, Chicago. Pass. - Mail - Express. 

AERIAL SERVICE 

.AND 

Fr. YING ScHOOLS 

CURTISS-WRIGHT FLYING 
SERVICE, Inc. 

29 West 57th St., N. Y. C. 
Division of Curtis.s-Wright Corp. 30 
Bases 'from coast to coast. Charter ser­
vice, sightseeing, photography, flying 
.instruction, sales ·and complete service. 
J. S. Allard, Pres.; C. W. Loos, V.-P. 

Cable Addre$s ' 'Aeroexco. '' 

PAL-WAUKEE AIRPORT, me. 
Mid-West Distributors for 

Bellanca and Stearman School 
All Types of Charters. Transport 
Operators of Daily News Aidinel)l 

Approved Type Repair Station 
Wright Service Station, Field Office 
Mt. Prospect, Illinois, Loop Office 

II 16 Marquette Bldg., Chicago 

SKYWAYS LIMITED 
Boston 

lnstruct i·on - Charter 
Olcott S. Payson, Pres. 

Richard C. Payson, Treas. 
T. Francis Hartley, Clerk 
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DISTRIBUTOR"' D EALER 

AMES AIRCRAFT CORP., Boston, 
Albany, formerly, East Coast Aircraft 
Corp., Distr-ibutors, Wright Engines 
and parts, Official Wright Service Sta­
tion, Curtiss-Wright Airplanes, Frede­
rick L. Ames, President, Myron P. 
Lewis, Treasurer, E. S. Brewer, 

Manager, A. B. Dorr, Auditor 

SKYWAYS INCORPORATED 
Boston 

Stearman-Buhl-Viking 
Kinner-Szekely Service 

Crocj.:er Snow, President 
Olcott S. Payson, Vice-Pres. 
Richard C. Payson, Treas. 
T. Francis Hartley, Clerk 

THOMPSON AERONAUTICAL 
CORPORATION, Controlling Trans­
american Airlines Corp., Union Trust 
Bldg., Cleveland, Ohio, Authorized 
Wri~ht, Pratt & Whitney and Kinner 
service dealers; Major bases at Cleve­
land and Pontiac, Michigan; service 
hangars at Chicago, Detroit, South 
Bend, Kalamazoo, Muskegon, and Bay 
City. 
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• DIVISION IV • 

EXPORTERS, REFINERS OF FUEL-LUBRICANTS, 
PUBLISHERS AND MISCELLANEOUS 

ExPORTERs 

BARR SHIPPING CORPORATION 
'25 Be~ver St., New York City 

Specializing in 
Boxing; Shjpp.ing, Insuring Export 

Planes, Motors, etc. 
Pioneers in El'port Service to Aircraft 

Manufacturers 

CURTISS-WRIGHT EXF'ORT COR­
PORATION, 29 W. 57th St., .N. Y. C. 
Oiv. of CurtisscWright Corporation. 
Sales and distributor~ af planes, motors 
and all types of aeroria utieal equipment 
.in foreijn countries. C. W. Webster, 
Pres.; J.S. Allard, Vice~Pres.; Wm. F. 
Goulding, Vice-Pres. 

Cable Address "Aeroexco" 

UNITED AIRCRAFT EXPORTS, Inc. 
-230 Park Ave., New York, N.Y. 

Cable Address: "Unitedair" 
ExJ>Prt Representatives for: 

Boeing, Chance Vought, Sikorsky -and 
Stearman Airplanes 

Pt:att & Whitney Engines and 
Hamilton· Standard Metal Propellers 

REFINERS OF FUELS 

AND LUBRICANTS 

KOOLMOTOR CITIES 
AVIATION B!ltfti/J'~ SERVICE 

QRAD1t1 ·y 4_ AERO 

GA,SOLENE ;j /A'A.. '(~. . OIL 

~ \::J JStitift 
< ONC£ • ALWAYS .) 

CITIES SERVICE A.V.lATlON PRODUCTS ARE 
P.VR£- MAD£ FROM TH.E FINEST CRUDES 

PRODUCED. 

60 WALL STREET, HEW YORK' 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 Bush St., 51)-n Fra,ncisco, Calif. 
Aviation Petroleum Products 

Stailavo Aviation Gasoline 
Stanavo. Aviation Engine Oil 

Stanavo Ro.cker-Arm'Grease 
S. S. <:;hadderton, Manager 

Aviation Department 

STANDARD OIL COMPANY 
(Indiana) 

910 S. Michigan Ave, .Chicago, IlL 
Fuel. and Lubricants; Stanavo Aviation 
Gasolines; Stanavo Aviation Engine 

Oils and Greases 
Edward G. Seuber't, President 
Allan Jackson, Vice-President 

Amos ,Ball, General Mgr. Sales 

STANDARD OIL COMPANY 
OF,- NEW YORK, Inc. 

26 Br<~adway, 'New York, N. Y. 

SO CONY 

AVIATION PRODUCTS 

STAND,ARD OIL COMPANY 
OF NEW JERSEY 

26 Broadway New York, N.Y. 

1- STANAVO 
AVIATION 

PRODUCTS 

6u 
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THE TEXAS COMPANY 
135 East 4:2nd St., New York City 

Offices in Principal Citie~ 

Texaco Aviation Gasoline 
Texaco Airplane Oils 

Texaco Marfak Greases 

VACUUM OIL COMPANY 
~ 
•all• 

Mobil oil 
6r Broadway New York City 
AeroOils "H"-"XH"-"W" 

Mobilgre:ase for Rocker Arms 

PuBLISHERS 

AERO DIGEST 
Largest Aeronautical Publication 

in the World 
Most Authoritative 

Technical Staff 
Frank A. Tichenor, Publisher 
George F. McLaughlin, Editor 

noW. 4:2ild St. New York, N.Y • 

• VIAJION E. PPA:a;ner 

~ Estab. 1'916 
The authority on Aircraft, Engines, 
Accessories, Airports, Transport Line~, 
Fixed Base Services; and Military Op· 
erations. Met;nber Audit Bureau of C!r· 
.culation. McGraw-Hill Publishing Co. 
330 W. 4:2nd St. New York 

U.S. AIR SERVICES 
Feature Aeronautical Magazine 
Commercial and Military 
Oldest Monthly in its Fteld 

Transportation Building 
Washin~ton, D. C: 

Earl N. Fmdley, Editor 
$3.90 a .year $5.oq for two years 

·Beginning 14th Year of Publication 

PHOTOGRAPHIC 

EQUIPMENT 

EASTMAN KODAK COMPANY 

Roche$ter, N. Y. 

Aerial Photographic Materials 
and Supplies 

CREDIT SERVICE 

NATIONAL CREDIT OFFICE 
Aerl1nautic.al Divisiot~ 
nzo. Chester Avenue 

Cleveland, Ohio 

O~rating as the 
Official Credit Depart.ment for 

The Aeronautical 
Chamber of Commerce 
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A 
A70-2, see 

Co. 

Aeronautical Engineering, a publication, 
Continental Aircraft Engine 564 

Aeronautical Expositions Corp., 564 
Aeronautical industry, 1-9 Abbot, Charles G., 596 

Aberdeen, Wash., airport, 143 
Accessories, 289-299; directory of manu­

facturers, 559-s6o; 6o;r6o8 
Accidents, 191-192; Air Corps, 552; tabu-

lation, 534-537 
Acme News Pictures, 1.80 
Ad Astra, 231-264 
Adams, . Charles Francis, 94 
Adams, Porter, 597 
Aerial Communication, Ltd., 267 
Aerial mapping, 176-177 
Aerial photography, 1 76-177; directory of 

photographers, 612 
Aerial service operations, 12-13, 171-177; 

directory uf operator>, 561, 6o9; equip­
ment, 174-175; graph, 12; rates, 174; 
summary of operations, s 1 9 

Aerial survey, r 76-177 
Aerial Transport Company of Siam, 262 
Aero-Arctic, 1 oo · 
Aero Club of Chile, 67 
Aero Club of Portugal, 261 
Aero Digest, a publication, 564 
Aero Dusters, 177 
Aero Osakcyhtio, 235, 264 
Aeronaut, A. S., 235 
Aeronautical Board, 198 
Aeronautical Chamber of Commerce of 

America, Inc., 11, 26, IJ2, 132, 137, 
171, 179· 191, 193· 199· 2IJ, 302, 485, 
486; Accessory and Material Seetion, 
290, 298; Air T ransport Section, 28-31, 
192, 194, 282; Airplane Engine Manu­
facturers' S«tion, 429, 430; Airplane 
Manufacturers' Section, 195, 304, 306; 
Airport Section, 148, 153, 195; com­
mittees, 557-558; conferences, 148-150, 
153, 194-195• 209, 219, 304, 306; Edu­
cation Committee, 219; Fuels and Lu­
bricants Section, 429, 430; Legal and 
Legislative Committee, 209; members, 
ssS-564 

Aeronautical Corporation of America, 306, 
430; Aeronca C-2, C-3, 352 

Aeronautical Patents and Design Board, 
198 

Aeronautics Branch, Dept. of Commerce, 
J4, 30, 137, 150, 171, 301, 304 ; air· 
wa)•s, 139, 193-194; appropriations, 3-6, 
530; confere.nces, 194-195, 304, 306; 
miles flown, ~)19; organi7.ation, 587: 
schools, 593-595 

Aeronautics Trade Division, 193 
Aeronca, see Aeronautical Corporation of 

America 
Ae.roposta Argentina, S. A., 62 
Aeroput, see Aerial Communication, Ltd. 
Aerotopograph Corporation of America, .,6 
Air Corps, U. S. Army, 2-3, 14, 73-82, 

551; accidents, 552; appropriations, 3-6. 
78, 502; equipment, 76-78; five year 
program, 3, 76-78; maneuvers, 74-76; 
miles flown, 519; new models, 278-
282; organization, 58o-583; personnel, 
76, 551 ; procurement, 542-543 

Air defense, 3-6 
Air Defense Association (Estonia), 235 
Air Defense League of Finland, 236 
Air Ferries, Ltd., 36 
Air Law Review, a publication, 564 
Air lines, see Air Transport 
Air m~il. 26; appropriations, 530; C.A.M. 

routes, 546-549; F.A.M. routes, 549-
550; graph, 6; officials, 598; operations, 
12, 53 t; postage rates, foreign, 551 

Air Orient, 252, 262 
Air Reduction Sales Co., 299 
Air tcansport, 1-6, 23-49; directory of 

operators, 559, 609; equipment, 36; 
Europe, 221-268; graph, 1, 8, t6 , 17; 
Latin America, 51-67; personnel, 34-
36; rates, 30; statistics. 1 1-12; sum­
mary of operations, 519 

Air-Union, 238, 265 
Air Yacht, su Keystone Aircraft Corp. 
Airbus, see Bellanca Aircraft Corp. 
Aircraft Age, a publication, 564 

613 
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Aircraft Development Corp., ro:z. Airways, 26, 139, 193-194; marking and 
Aircraft Radio Corp., 296-2.97 lighting, 532-533 
Aircrafts Proprietary, Ltd., 224 Akt·otz, airship, 7, 93, 94-96, 98, roo, 131-
Airplane designs: 132, 279, 487, 488 

Aeronantical Corporation of America, Akron Beacon Journal, I 88 
352 Akron Times-Press, I 88 

Alexander Aircraft Corp., 353 Aktb. Aerotransport, 235, 2.38, :264 
American Airplane and Engine Corp., Alabama Polytechnic Institute, :uS 

332, 342, 354 Alameda, Cal., airport, I 39, r 42 
Amphibious, Inc., 355, 356 Alaska, 54- 55 
Bellanca Aircr_aft Corp., 333, 343, 344 Alaska, airports, 578 
Bird Aircraft Corp., 357 Alaska Washington Airways, Inc., 36, 52, 
B/J Aircraft Corp., 387, 388, 389 54 
Boeing Airplane Co., 3:21, 334, 335· Alaskan Airways, Inc. , 31, 54-55 

336, 345, 390, 391, 392, 393, 394 Alaskan Division of American Airways, 
Curtiss Aeroplane and Motor Co., Inc., Inc., su Alaskan Airways, Inc. 

322, 358, 395, 396, 397, 398, 399, Albrecht, Fritt, 135, 487 
400, 401 Aldrin, E. E., 557 

Curtiss-Wright Airplane Co., 346, 359, Alexander, J. Don, 595 
3601 361 Alexander Aircraft Co., 286, 306-308; 

Detroit Aircraft Corp., 347, 348, 349, Flyabput D-r , D-2, 353 
362, 363, 364 Allen, Cecil A. , 115, 488 

Ford Motor Co., 323, 324, 3371 402 All ison Engineering Co., 430 
General Aviation Manufacturing Corp., Alplza, sec Stearman Aircraft Co. 

325, 326, 403, 404, 405 Aluminum Company of America, 290 
Great Lakes Aircraft Corp., 365 American Aeronautical Corp., 308 
Keystone Aircraft Corp., 350, 367, 406, American Airplane and Engine Corp., 282, 

407, 408, 409 302, 308, 43<>'-432; Pilgrim 71, 342; 
Kreider-Reisner Aircraft Co., Inc., 368 Pilgrim rocrA, 332; Pilgrim KR2r, 
Loening, Grover, Aircraft Co., Inc., 366 KRzrB, 354; Rang~r 6-390, 441; 
Martin, Glenn L., Co., 410, 41I, 412 Ranger V-770, 440 
Nicholas-Beazley Airplane Co., Inc., 369 American Airways, Inc., 31, 36-38, 48, 
Pitcairn Aircraft, Inc., 338 282, J02, 486, 487 
Sikorsky Aviation Corp., 327, 328, 329, American Bar Associntion, 2.07 

370 American Eagle Aircraft Co., 308 
Spartan Aircraft Co., 371, 3721 373 American Eagle-Lincoln Aircraft Co., 308 
Stearman Aircraft Co., 339, 340, 374, American LaFrance and Foamite Corp., 

375· 376 2.98 
Stinson Aircraft Corp. , 330, 377, 378 American Petroleum Institute, 430 
Stout Engineering Laboratories, Inc., Ames, Joseph S., 596, 597 

379 Amphibious, Inc., 308; Privatur P-:1, 355; 
Vought, Chance, Corp., 380, 413, 414 PrioaU(r P- 3, 356 
Waco Aircraft Co., 381, 38:z, 383, 384 Appropriations, governmental, 3-6, 530 

Airpl;~nes, designs, 32.1-414; directory Army, sec Air Corps, U.S. Army 
of manufacturers, 558-559, 6ocr6o1; Arnstein. Dr. Karl, 94, 98 
graph, 13, 19; number identified, by Arrow Aircraft and Motor Corp., 308 
state, 529; number licensed, by state, Asplundh, E. T., 564, 595 
')27i number licensed and identified, by Associated Ptess, r8o 
state, 528; production, I4-1 8, 301- 320, Associate.d Press Photo Service, r8o-r82 
520-52 1; sales, 14-18, 52o-521; speci· Australia, 223-224 
fications, 3J I, 341, 35 1, 385- 386; tech- ~~ Allstralian National Airways, Ltd., 223-
nical development, :Z.7I-:z86 224 

Airports, 137-1 54; Alaska, 578; directory Allstria, 224-226 
of airports, 560, 566-578; equipment, Austrian Air Traffic Co., su Oesterreich-
2.98-299; graph, 19; managers. 566- • ische Luftvcrkchrs, A.G. 
578; seaplane anchorages. <;78-580 1 Autogiro. 18, 130, 286, 415- 424; designs, 

Airports and Airlines. a publication, 564 425- 427; specifications, 428 
Airships, 93-104; directory of manufac- Autogiro Company of America, 418, 420 

turers, 6o:z.; projected transoceanic ser- Autogiro Specialties Co., 423 
vices, f>-7, 96-98 Aviatik beider Basel, 265 



INDEX 

A "iation, a publication, 564 
Aviation Corporation, 3 I, 36, 176, 282, 

302, 308, 430 
Aviation Country Club, 158- t65, 167, 

586-587 
Avio Lince Italiana, 225, 243, 254 
A.violanda, 25'8 
A:zcarratc Aircraft Co., 67 

B 
84-A, 86-A, see Kc)'stone Aircraft Corp. 
B-5, see Kinner Airplane and Motor Corp. 
Bachman, B. B., 599 
Badger, H. Ralph, 597 
Balair, 264 
Balbo, Gen. Italo, I20- J22, 253, 485 
Balloon races, su Nation•! Balloon Race 
Balloons, 130 
Bank of France, 238 
Barnitz, R. B., 557 
Bastie, Maryse, I 30, 486 
Bayles, Lowell R., 488 
Beardmore, Lissant, 486 
Beasley, P. R., 557, 595 
Beech-Nut Packing Co., 4I8 
Belgian Aeronautic Construction Co., 2l6 
Belgium, 226-227 
Bell, Luther K., 557, 564 
Bellanca Ai rcraft Corp., 3 ro; Airh111, 333; 

Paumal(er, 343; Skyrocket, 344 
Bellonte, Maurice, t13 
Bendix, Vincent, 599 
Bendix Aviation Corp., 291, 294 
Bendix Brake Co., 295 
Bendix Stromberg Carburetor Co., 291 
Bennett, Richard 0., I 86-188 
Beretta, J. W., 597 
Berk~hire Evening Eagle, I 86 
Beta, see Stearman Aircraft Co. 
Bethlen, Stephen, 126 
B. G. Corp., 292 
Bin~tham, Hiram, 597 
Bird Aircraft Corp., 310; CK, 357 
Birmingham, Ala., airport. 143 
Birmingham News and Age-Herald, 183-

184 
B/J Aircraft Corp., 279, 280, 308; VJP-

t6, 389; XF!-2, 387; XOf-t, 388 
Blackburn Co., 249 
Blee, Harry H., 597 
Bliss, E. W ., Co., 43:2; fttpiter, 442; Nep· 

t11ne, 443 
Bloomington Pantagraph, 191 
Board of Surveys and Maps, 198 
Boardman, Russell N., II2- II4, 487 
Boeing Air Transport, Inc., JI, 46, 48 
Boeing Aircraft of Canada, Ltd., 284, 310 
Boeing Airplane Co., 46, 282, 304, 3IO; 

408-4, 335; Bo-A, 321; 95, 336; 202, 

393i 204, 345i 2IJ, 394i FJBI , 390; 
F4B2, 391; F4B3, 392; Mono mail 221, 
334; Pr2C, 39I; P12E, 392 

Boeing School of Aeronautics, 176 
Bolivia, 64-66 
Booth Newspapers, Inc., r86 
Boothman, Flight Lieut. J. H., 11 8- ug, 

'488 
Borden, Gen. Howard, 16o 
Bossoutrot, Lucien, 127, 485 
Boston and Maine Central Railroad, 52 
Boston Evening Transcript, I 86 
Boston Trade School, 2I9 
Boston University, 218 
Bowen Air Lines, Inc., 3I, 34, 38, 44, 46 
Bradley, S. S., 557, 595 
Braniff Airways, Inc., 38 
Brazil, 62-64 
Brazil-Military Aviation Corps, 64 
Breeze Corp., 291 
Breur, Carl, I 6o 
Driggs, Dr. L. J., 587 
British Gliding Association, 2'48 
Brittin, L . H., 557 ') 
Brock, William S., 168; 
Bromley, Harold, 108, us 
Brooks, R. L., I6o 
Brossy, Frederick A., 127-128, 485, 486 
Brown, AJchibald M., t6o 
Brown, Mrs. Marjorie, I 6o 
Brown, Walter F., 598 
Brown, William Thayer, t6o 
Browning, Hays R., x6o 
Brukner, Clayton J., 557, 564, 595 
Budd, Edward G., Manufacturing Co., 

276, 308 
Budwig, Gilbert G., 587 
Buffalo, N. Y., .airport, 146 
Buffalo Times, 188 
Buffelin, John, 1 I 5 
Buhl Aircraft Co., 310-311, 418 
Bulgaria, 227-228 
Bureau of Aeronautics, U . S. Navy, 2-3. 

I 4, 83-90; appropriations, 3-6, 83, 
~ 530; equipment, 83; five year program, 

3· 83; maneuvers, 88; miles Aown, 519; 
new models, 278-282; organization, 
597-598; personnel, 553; procurement, 
543-544 

Bureau of Mines, 198 
Bureau of Standards, 198 
Burgard Vocational High School, 219 
Burgess, George K., 596 
Bushnell, Wilfred, 104, 487, 503 
Butler, C. A., 129, 488 
Byrd, Richard E., 597 

c 
C2-6o, CJ, C4, Cs, m! Spartan Aircraft 

Co. 
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C .JR. st:e. Stearman Aircraft Co. 
C-4A, m: Ford Motor Co. 
C-5, see Kinner Airplane and Motor 

Corp. 
California Institute of Technology, 103, 

212, 218 
Camden, N. J., airport, 139, 140-141 
Campbell, William D., 160 
Canada, 52-54 
Canadian Airways, Ltd., 52 
Canton Aviation Bureau, 228-230 
Carnegie Institute of Technology, 212 
Carriers, aircraft, 83-84 
Castle, Benjamin F., 595 
Cautley, J. R., 557, 564 
Centro Nacional de Aviacion, 68 
Century Air Lines, Inc., 31, 32, 38-40. 

318 
Centuo• Pacific Lines, Ltd., 31, 32, 40. 

318 
Cessna Aircraft Co., 3II 
Chamberlin, Col. Clarence, II3 
Chambers, Reed M., 557 
Champion Spark Plug Co., 292, 418 
Charlotte Observer, t88 
Chicago, Ill., airport, 139, 14.1-t42 
Chicago American, 184 
Chicago Daily News, 184 
Chicago Evening Post, 184 
Chicago Herald and Examiner, 1 84 
Chicago Tribune, 184, 191 

.Childs, ·Geoffrey S., 557 
Chile, 64 
Chilean National Air Line, 64, 67 
China, 228-231 
Chinese National Aviation Co., 228 
Chinese National Bureau or Aviation, 230 
Gliristiansen, Capt. Friedrich, 123 
Chronology, 485-488 
Cidna, see Compagnie Internationale de 

Navigation Aerienne 
Cierva, Juan de Ia, 420 
Cierva Autogiro Co., Ltd., 420 
Cisler, Stephen A., 598 
CK, see Bird Aircraft Corp. 
Clark, Charles C., 599 
Classa, see Concesionaria de Lineas Aereas 

Subvencionadas, S. A. 
Cleveland, 0., airport, 139, 141 
Cleveland News, 191 
Cleveland Pneumatic Tool Co., 296 
Clouilhoy, see Stearman Aircraft Co. 
Club of Former Fliers of the Latvian Re-

public, 256 
Coast Guard, U.S., 14, 5r9 
Coburn, Frederick G., 31, 557 
Cocke, Lieut. W.· A., 488 
College of William and Ma.ry, 214 
Collier Trophy, 416, 486 
Collignpn, Robert H., 136 

Collins, Paul, 34 
Collyer, C. Il. D., 106 
Colombia, 6o 
Colonial Division of American Airways, 

Inc,, 31, 52 
Columbia, blimp, 103 
Colvin, Charles H., 557, 564 
Commerce Dept., Aeronautics Branch, su 

Aeronautics Branch, Dept. of Commerce 
Commuter, see Keystone Ai.rcraft Corp. 
Compagni~ Geueral,e Acropostale, 6o-62, 

Q4. 136, 236, 237 
Compagnie Internaiionale de Navigation 

Aerienne, 226, 228, 231-232, 238, 250, 
z6o, 261, 265, 266, 267 

Compagnie Transafricaine d'Aviation, 238 
Compagnie Transatlantique Aerienne, 238 
Companhia Portugucsa de Avia~iio, 261 
Compaiiia Aereo Hondurefio, 66 
Compaii~a Naci6nal Cubana de Ayiaci6n 

Curtiss, 32, sB-59 
Compafiia Naci6nal de Aviaci6n, 66 
Concesionaria de Lineas Aereas Subven· 

cionadas, S. A, 262 
Condor, see Curtiss Aeroplane and Motor 

Co., Inc. ~ 

Condor Syndicate, Ltd., 62, 64, 244 
Connecticut Agricultural College, 218 
Consolidated A,ircraft Corp., 3 II 
Continental Aircraft Engine Co., 432; 

A70- 2, 444 
Continental Airways, Inc., 40 
Continental Motors, 432 
Contract Air Mail , see Air mail 
Cook, Arthur B., 596 
Cooper, Edna May, 130, 485 
Cooper, Dr. Harold J., 587 
Cooper, Ray, 597 
Cord, E. L., 32, 318, 557, 564, 595 
Cord Corporation', 32, 38, 43.2 
Corn.ell University, 218 
Corpotaci6n Aeron:h1tica de Tramportes, 

S. A., 40, 58 
Coste, Maj. Dieudonne, tt 3 
Coty, Fran~ois, 128 
Coutinho, Admiral Gaga, I:ZJ 
Crain, Lieut. John C., 487 
Cramer, Parker D., 136, 487 
Crop dusting, 177 
Crosley, Powell, 160 
Cros.s-Lice(lse Agreement, see Manufac-

tmers Aircraft Association, Inc. 
CSO, see Waco Aircraft Co. 
Cuba, 58-59 
Cu.nard Steamship Co., Ltd., 247 
Curtis Lighting, Inc. , 298 
Curtiss Aeroplane and Motor Co., Inc., 96, 

276, 279, 280, 291-292, 302, JII, 436; 
Condor, 322; Fledgling, 358; Or- G, 
396;. 02C-r, 397; 02C-2, 398; 0 -39. 
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399; P6, 400; P6-E, 401 i. XF9C-r, 395 
Curtiss Chalfengcr, s .. ~ Wnght Aeronau­

tical Corp. 
Curtiss Conqueror, sec Wright Aeronau­

tical Corp. 
Curtiss D- 12, .rcc Wright Aeronautical 

Corp. 
Curtiss-Wright Airplane Co., 302, 31 1; 

Kingbird, 346; Moth, 360; Mystery S, 
359; Robin Cr, C2, 361 

Curtiss-Wright Corp., 67, 175, 228, 302, 
311, 3I4, 436 . 

Curtiss-Wright Flying Serv•ce, 43, 175-
I76, 177, _218 

Cyclone, see Wright Aeronautical Corp. 
Czechoslovak Air Traffic Co., st:t: Czecho­

slovak Luftvcrkehrsgesell schaft 
Czechoslovak Luftverkehrsgcsellschaft, 225, 

231 
Czechoslovak State Air Lines, 23 I 
Czechoslovakia, Z3I-Z32 

D 
Daily Oklahoman, 190 
Dallin Aerial Surveys, I 77 
Dani.sh Air Traffic Co., Ltd., see Danske 

Lufttartselskab, A. S., Det 
Danske Luftbrtselskab, A. S., l}(:t, 232-

234 
Dassy, 226 
Davis, Walter C., 595 
Davis Aircraft Corp,, 3 I 2 
.Davison, F . Trubee, 74, 82, 580, 597 
Davison, Ward F.; 160 
Day, Charles He<)ley, 168, 488 
Dearborn, Mich., airport, 1.43-144 
Dcfenda, blimp, 103 
De Havilland Aircraft Co., Ltd., 224 
Del Prete, Carlo, II 3 
Delta Air Service, 1 77 
Denmark, 232.-234 
Dept. of Commerce, sec A e r o n a u t i c s 

Branch, (}(:pt. of Commerce 
Deruluft, 235, 242, 256, 267 
Des Moines Register and Tribune, 191, 

418 
Detroit Aircraft Corp., 282, 302, 312; 

Lockheed Altair, 362; Lockhud DL-r, 
347i Lockheed Spe~d Vega, 348; Lock­
ltctJd Orior., 349i Lockheed Siri11s, 363; 
Ryan c:..r, 564 

Detroit Board of Commerce, 485 
Detroit Hungarian News, 126 
Detroit News, 190, 415, 418 
Deutsche Luft Hansa, 62, 135, 225, 226, 

227, 228, 231, 238, 242-245, 250, 254, 
262, 264, 265 

Deutsehe VerkehrsBug, 242 
Diesel engines, 287, 432-434 

Diplomatic Service of the U. S., 588; to 
the u. s., 588 

Dixie f lying Service, Inc., 40 
Dobrolet, 266 
Doe, 'T homas B., 557 
Doolittle, Maj. James H., 124, 134, 274, 

487, 597 
Doret, Mar~cl, r28, 486 
Dornicr Do-X, 94, 122-124, 487 
Douglas Aircraft Co., Inc., 312 
Do-X, sec Dornier Do-X 
DR- 98o, see Packard Motor Car Co. 
Duckling, sec Locning, G:over, Aircraft 

Co., Inc. 
Duell, Col. HollandS., r6o 
Duesenberg, F. S., 599 
du Pont, A. Felix, jr., t 6o, 162 
du Pont, Richard, r6o 
Durand, William F., 596 
Durant, Margery, 160, 167 

E 
Earhart, Amelia, 130, 485, 597 
Eastern Air Transport, Inc., 31, 32, 40-42, 

140, 295· 485. 486, 487 . 
Eastman, T homas, 1 6o 
Eaton, James M., 34 
Edison, Thomas A., 415 
Editor and Publisher, 192 
Editors, see Newspapers 
Edo Aircraft Corp., 295-296 
Educatio.n, aeronautical, 2II-220i tabu-

lation of courses, 544- 545 
Edwards, E. C. T ., 487 
Egge, Carl F., 557 
Egypt, 234 
8-11, -sec Ford Motor Co. 
Bo-A, sec Boeing Airplane Co. 
Electric Storage Battery Co., 290 
Elgin National Watch Co., 294 
Ellsworth, Lincoln, roo 
Embry-Riddle Division of American Air­

ways, Inc., 31 
Empreza de Viacao Aerea Rio Grandense, 

S. A., 62-64 
Endres, Capt. George, 126-127, 487 
Engineering, sec Airplanes, technical de­

velopment; Engines, te6nical develop· 
ment 

Engineers, aeronautical, directory of, 561 
Engine designs: 

American Airplane and Engine Corp., 
440, 441 

Bliss, E. W., Co., 442, 443 
Continental Aircraft Engine Co., 444 
Kinner Airp lane and Motor Corp., 445• 

446, 447 . 
Lycoming Mfg. Co., 448 
Packard Motor Car Co., 449, 450, 451, 

452, 453 

.. 
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Pratt & Whitney Aircraft Co., 454, 455, 
456. 457· 458. 459. 460, 46I, 462 

Szekely Aircraft and Engine Co., 463, 
464, 465, 466, 467. 468 

Warner Aircraft Corp., 469, 470 
Wright Aeronautical Corp., 471, 472, 

473. 474· 475.· 476, 477. 478. 479. 
480, 48I 

Engines, designs, 440-481; d irectory of 
manufacturers, 558-559, 6o:z; graph, 
15; production, 18- :zo, 429-438, 522-
523; sales, I 8-20, 522--523; technical 
development, 286-288 

England, su Great Britain 
Estonia, 235 
Eurasian Aviation Corp., 228, 245 
Evans, Edward S., Io6 
Exports, 20, 67, 222; directory o~ ~X· 

porters, 559, 6I 1; graph, 223; statistics, 
524--526 

Express, 34; graph, I6 

F 
F;Bt, F4B2, F4B3, see Boeing Airplane 

Co. 
F- to, F-32, FLB-8, su General Aviation 

Mfg. Corp. 
Fain, Mrs. Winnie May, Io8 
Fairchild, Shennan, 160 
Fairchild 22, see Kreider-Reisner Aircraft 

Co., Inc. 
Fairchild Aerial Surveys, Inc., 176 
Fairchild Airplane Mfg. Corp., 302, 308 
Fairchild Aviation ·Corp., I76, 316 
Farm F lying Service, I 77 
Farman Lines, see Societe Generate de 

Transports Aeriens 
Faucett Aviation Co., 59-6o, 66 
Fechet, Maj. Gen. James E., 74 
Federal Aircraft Works, 296 
Perarrin, Arturo, 113 
Perik Spinks, pasha, 234 
Finland, 235-136 
Finnish Air Service Co., see Aero Osake-

yhtii:i 
Eirestone Tire and Rubber Co., 296 
Fitzpatrick, J. R., 557 
5-75, 5- 90, ue Szekely Aircraft and En­

gine Co. 
s-D, see Ford Motor Co. 
Five Year Program, see Air Corps, U. S. 

Army; Bureau of Aeronautics, U. S. 
Navy 

Fledgling, su Curtiss Aeroplane and Mo-
tor Co., Inc. 

Fleet, Reuben H., 595 
Flexlume Corp., 298 
Flights, record, ue Record Sights 
Flvabout, see Alexander Aircraft Co. 

Flying clubs, 156-167 
Flying schools, approved, 593-595 
Fogg, Robert, 182 
Fokker Aircraft Corporation of America, 

304 
Ford. Motor Co., 312; 4A1'-F, 324; 5-D. 

323; 8-A, 337; C- 4A., 402 
Foreign aeronau tical c.lcvclopmcm, 51-67, 

221-268 
Foreign aeronautical officials, 588-593 
Fort Wayne News Sentinel, 191 
40 B- 4, see Boeing Airplane Co. 
Foulois, Maj. Gen. Benjamin D., 74, 82. 

488, 58o, 596, 597 
4-65, see Szekely Aircraft and Engine Co. 
4 AT -F, see Ford Motor Co. 
Four-Field Flying Show, 118 

France, 236-239 
Friez, Julian P., and Sons, 299 
Fuels, 429-430; directory of companies. 

560, 6n- 6I2 

G 
Gardner, George E., 587 
Gard~Jfr, L. D., 557 
Gatscli~ Charles, 191 
Gatty, Harold, 106-112, JJ5, 486 
Gazley, Richard C., 587 
General Aviation Corp., 32, 304, 312 
General Aviation Mfg. Corp., 304, 3t2-

3I4i F-zo, 326; F-J21 325; FLB-8, 
403; Xo-27, 404'; YtC- 14, 405 

General Electric Co., 294 
General Motors Corp., 32, 304, 312 
Georgia .School of Technology, 21 4 , 216 
German Research Institution for Aircraft, 

g8 
Germany, 239-245 
Gipsy, see Wright Aeronautical Corp. 
Glover, W. Irving, 597, 598 
Goddard, Jessamine, 1 6o 
Gonord, Lieut., 128, 486 
Goodrich, B. F., Rubber Co., 296 
Goodyear Tire and Rubber Co., 296 
Goodyear-Zeppelin Corp., 94, 98, 102-103, 

104 
Gorst Air Transport, Inc., 42 
Gove, Chase C., 598 
Graf Zeppelin, airship, 7, 64, 93, 9.8- too, 

106, 124, 130-r3r, 234, 487, 488 
Grand Rapids Press, r 86 
Granville Brothers Aircraft, Inc., 314 
Graves, George C., 160 
Gray, Capt. Hawthorne, 130 
Great Britain, 245-249 
Great Lakes Aircraft Corp., 3 r 4; 2T 1-A, 

365 
Greece, 249-250 
Green. Col. E. H. R., 163 
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Greyhound Bus Lines, 46 
Groat, Carl D., 183 
Groenhoff, Guenther, 486 
Grosvenor, G. B., 557, 564 
Guatemala, 66 
Guinea Airways, Ltd., 224 
Guggenheim, Daoiel, Fund Committee on 

Elementary and Secondary Aeronautical 
Education, 2I2, 219 

Guggenheim, Daniel , Fund for the Pro· 
motion of Aeronautics, 103 

Guggenheim, Harry F., 596, 597 
Guggenheim Foundation for Lighter-than· 

air Research, 103 
Guldentops, 226 

H 
Hack , Franz, 135, 487 
Haizlip, Mrs. Mac, 130, 486 
Hall, F. C., ro8 
Hall, Harry E. R., t6o 
Hall, }ames Goodwin, 134, 160 
Hall-Aluminum Aircraft Corp., 314 
Hamilton Standard Propeller Co., 292 
Hammer, Fritz, I23 
Hanshue, ldarris M., 32, 557, 595 
Hardecker, J. F., 599 
Harding, George F., 167 
l lart, M.u. Bnyl, 485 
Hartford, Conn., airport, 143 
Hartford Times, r84 
Haskeli te Manufacturing Co., 290 
Hawaii, 250 
Hawaiian Airways, Ltd., 250 
Hawks, Capt. Frank M., 124, 1Jl-IJ4, 

254· 597 
Heliu m Board, I g8 
Henderson, Paul, 557 
Herndon, Hugh, jr., 114, t 15- 11 8, 487, 

488 
Herrmann, 226 
Hillig, Otto, I 24-126, 486 
Hinkler, Bert, 136, 488 
Hirohito, Emperor, 256 
Hirons, Fred M., 598 
Hoiriis. Holgcr, IZ5- 126, 486 
Honduras. 66 
Hoover, Pres. Herbert, 74, 112, 221 , 416, 

485 
Hoover, Mrs. Herbert, s8, 94 
Hopfner, T heodor, 224 
Horne/. , see Pratt & Whitney Aircraft Co. 
Houston, Lady, 118 
Ho)•t, Richard F., 163 
Humphries, C. S., T29, 487 
Hungarian Air Traffic Co.. su Mag)•ar 

Lcgiforgaloti R. T. 
Hungary, 25o-252 
Hunsaker, Jerome C., 557, 564 

Huntington, Robert D., t 6o 
Hurley-Townsend Corp., 292 
Huse, N. A., 180 

karos, 249 
Iceland, 252 

I 

Icelandic Air Transport, 252 
Ide, John ]., 596 
Imperial Airways, Ltd., 227, 234, 245-

249, 252, 26o, 265 
Imperial Brass Manufacturing Co., 293 
India, 252-253 
Indianapolis, Ind., airport, I 43 
Industrial usc of aircraft, 13-14; news· 

papers, 179-192 
INF, see Waco Aircraft Co. 
Ingalls, David S., 90, 94, 100, 597 
Inland Aviation Co., 314 
Insley, Robert, 599 
Instruments, 294-295 
Insurance, 208; direc1ory of companies, 

5 61 
Inter-Island Airways, 250 
International Flare-Signal Co., 290 
International News Photos, t8o, 183 
International News Service, 180 
International Zeppelin T ransport Corp., 

96 
Interstate Division of American Airways, 

foe., 31 
lona National Airways, Ltd., 253 
Irish Aero Club, 253 
Irish Free State, 253 
Irving Air Chute Co., 298 
Isthmian Airways, foe., 6o 
Italy, 253-256 

J 
Jacobs Aircraft Engine Co., 432 
Japan, 256 
Japan Air Transport Co., see Nippon· 

Koku-Yuso-Ka.isha 
Johanssen, Christian, 488 
Johnson, Amy, 129, 487 
Johnson, P. G., 31, 557, 564 
Jones, c. s .. s64 
}ones, Harry S., 11 4 
Jorge Loring, 262 
Joseph Technical College, 252 
Journal of Air Law, a publication 564 
frmior Specdmail, sec Stearman Aircraft 

Co. 
Junkers Luftverkehr Persicn, 260 
{upiur. su Bliss, E. W., Co. 

K 
K-s, su Kinner Airplane and Motor Corp. 
Kahn, Roger, 160 
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Kansas City, Kan., airport, 144 
Karachi Aero Club, 252 
Karmen, Dr. von, 103 
Keljo Air Club, 236 
Kellett Aircraft Corp., 314, 4r6, 418; 

Atttogiro K- z, 425 
Keys, C. M., 32 
Keystone Aircraft Corp., 302, 314; Air 

Yacht K-85, 350; 84-A, 116-A, 406; 
Commt~t~r. 367; NK-1, 409; Ol.rg, 
407; PK-1, 408 

Kidde, Walter, and Co., 290 
Kidston, Lieut. Comdr. Glen, 128, 485 
Kilenyi, Julio, I 12 
Kingbird, st!~ Curti5s-Wright Airplane Co. 
Kingsford-Smith, Charles E., 114, 128 
Kinner Airplane and Motor Gorp., 432; 

8-5, 445; C- 5, 446; K-5, 447 
Kipfer, Charles, 130, 486 
K. L. M., see Koninklijke Luchtvaan 

Maatschappij 
Kohler Aviation Corp., 42 
Koninklijke Luchtvaart Maatschappij, 238, 

252, 25?-258, 262, 264 
Koninklijke Luchtvaart Maatschappij voor 

Nederland en Kolonicn, 256-257, 259, 
262-264 

Kreider-Reisner Aircraft Co., Inc., 316; 
Fairchild 22, 368 

Kronfeld, Robert, 486 
Kuala Lampur Flying Club, 264 
Kunz, Mrs. Opal Logan, 160 
Kymmene Air Defense Club, 236 

L · 
La Baie, A. J., 587 
Laird, E. M., Airplane Co., 316 
Lake Forest College, 218 
Lambert, Jordan , r6o 
Lamben Aircraft Engine Corp .• 432 
Lancaster, Dr. Frede,iick W., 486 
Landis, Reed, 597 
l.Anglt y, carrier, 83, 84, 416 
Lankford, Jesse K., 587 
Lares, 261 
Latecoere Air Lines, .6o 
Latin America, 55-71; air tran·sport, 55-

67; exports to, 67; military aviation, 68-
?0; private Rying, 67-0S 

Latvia, 25H57 
Latvian Aviation Society, 256 
Lawrance, Charles L., I 48, t6o, 557, 564, 

s86, 597· 598, 599; trophy, 158 
Lawrence, L. W., 587 
Laws, u~ Legislation, state 
Lc Brix, Joseph, 128, 486 
I.<:cs, Walter E., 127-u8, 485, 486 
Legislation, state, 199-209; appropriations, 

204-206; insurance, 208; liability, 207; 

tobulation, 537-540, 54 1-542; taxation, 
206-207 

Lehigh University, n8 
Lester, Roger, x6o 
Levine, Charles A., I 13 
Lewis, George W., 596, 597 
Lcxi11gton, carrier, 83, 84, 88, 89 
Lkncsch, C. F., 597 
Li~thtcr-than-air crafr, su Airships 
Liguc lnternationale des Aviateurs, 131 
Lincoln Aircraft Co., 308 
Lincoln Nebraska State Journal, 186 
Lindbergh, Col. Charles A., 58, 113, 114, 

132, 487, 596, 59? 
Lindbergh, Mrs. Charles A., 132, 487 
Litchfield, Paul W., 94 
Li'ule Rock Arkansas ·Gazette, 184 
Lloyd Aero Boliviano, 64-66, 67 
Lockhud Altair, su Detroit Aircraft Corp. 
Lockhud Dl.r1, see Detroit Aircraft Corp. 
Lockhud Orjon, sec Detroit Aircraft Corp. 
Lockheed SirjtiS, see Detroit Aircraf t Corp. 
Lockhud Spud Vega, su Detroit Aircraft 

Corp. 
Loening, Grover, 557 
Loening, Grover, Aircraft Co., Inc., 280, 

316; Ducklit~g, 366 
London Naval Limitation Treaty, 3, 83- 85 
Los Ange/~s. <!}{ship, 88, 93, 98, 100 
Los Angeles I! ve(ling .Express, 1 84 
Los Angeles Times, 184 
Lot, sec Polski Linje Lotnicze 
Ludington, C. T ., 34 
Ludington, N. S., 34 
Ludington Airlines, Tnc., 3 r , 34, 40, 42, 

183 
Luftschiifbau-Zeppelin, 98 
Luther, Dr. Hans, 22 1 
Lycoming Mfg. Co., 32, 432; R-08o, 448 
LZ- 129, airship, 93, 98 

M 
M- 2, 279- 280 
McAdoo, W. H ., 163 
McArthur, A. S., 599 
Macauley, Edward, 564 
McCormick, Col. R. R. , t 91 
MacCracken, William P., jr., 596 
MacDonald, Ramsay, 118, 22 1 
Mackay, T rophy, 485, 488 
McKnight, Charles, t6o 
MacLaren, Lieut. William S., 485 
McNary-Parker Merchant Airship Bill, 96 
McNary-Watres Act, 26 
Macwhytc Co. , 290 

Magazines, aeronautical , foreig n, 565-566; 
u. s .. 562, 564. 612 

Magyar, Capt. Alexander, 126-127, 487 
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Magyar Legiforgalmi R. T., 250 
Mailwing, su Pitcairn Aircraft, Inc. 
Main Flying Service, Inc., 42 
Mairs, Olney B., jr., 160 
Maloney, Edward, 71 
Mamer Air Transport, 42 
Manfred Weiss Airplane and Motor Mfg. 

Co., 252 .. 
Manufacturers Aircraft Assoctauon, Inc., 

595-596; members, 596 
Marine Corps, U. S., 3, 89-90; personnel, 

554 
Marquette University, 216, 218 
Marriott, J. S., 587 
Marshall, R. C., 34 
Marshall, W. Fiske, 587 
Martin, Glenn L., 595 
Martin, Glenn L., Co., 280, 3x6; 124, 41 9, 

4lli I ZJ, 41:1 
Martz Air Lines, 42- 43 
Marvin, Charles F., 596, 597; 599 
Massachusetts Institute of Technology, .2r 4, 

218 
Materials, 290; directory of manufacturers, 

559-560, 6o3-6o8 
Mayflower, blimp, 102 
Mayo, William B., 557, 564 
Mears, John..:Henry, 106 
Mcnth, Joseph, 598 
Mermoz, Jean) 127, 485 
Merrill, L. H., 557 
Merwin, Davis, 191 
Mesmin, Rene, 128 
Metropolitan Air Ferry Service, 43 
Mexico, 58 
Mid-Continent Air Express, Inc., 32, 48 
Military aeronautics, 2-6; Latin America, 

68-70; set: also Air Corps, U. S. Army; 
Bureau of Aeronautics, U. S. Navy 

Miller, W. T., 587 
Milwaukee Journal, 190 
Minneapolis, Minn., airport, 144 
Minneapolis Star, 186 
Model Airplane News, a publication. 564 
Moffett, Rear Admiral William A., 84, 94, 

100, 596. 597 
Mollison, J. A., 128, 487 
Mono Aircraft Corp., 316 
Monocoupc Corp .• 316, 432 
Monomail, su Boeing Airplane Co. 
Moqn, Harold, 160 
Mooring mast, 10o-toz 
Morgan, Laura, 160 
Morrow, Dwight W., 132 
Moth, see Curtiss-Wright Airplane Co. 
Moyle, Don, 115, 488 
Municipal University of Wichita, 2.14 
Murdock, M. M., 191 
Mussolini, Benito, 120-122 

Mustafa Kemal, pasha, 114 
Myers, B, F., 598 . 
Mystery S, set: Curtiss-Wright Atrplane Co. 

N 
NBJ, NB4, see Nicholas-Beazley Airplane 

Co., lnc. 
NK- t, S<'<' Keystone Aircra~t Corp. 
National Advisory Committee for Aero· 

nautics, 198, 416; appropriations, 530; 
organization, 596 

National Aeronautic Association, 487; or· 
. ganization, 597 . . 

National Aeronautic Magazme, a publtca-
tion, 564 

National Air Races, 158, 487, 505-515 
N ational Air Tour, 594 
National Air Transport, Inc., 31, 46, 48, 

140 
National Aircraft Show, 485 
National Aviation Bureau (China), 230 

National Balloon Race, 103-104. 487, 503 
National Broadcasting Co., 1 r z 
National Electric Light Association, 154, 

19-
Nati;nal Flying Services, Ltd., 246, 248 
National Glider and Airplane News, a 

publication, s64 
National Glider Association, 487 
National Parks Airways, Inc., 31, 43 
Navy, see Bureau of Aeronautics, U. S. 

Navy 
Neerken, A. J., 599 
Neptune, sec Bliss, E. W., Co. 
Netherlands, 257-259 
Netherlands East Indies, 257-259 
New Jersey National Guard, 140 
New Orleans, La., airport, 143 
New Orleans Times-Picayune, r86 
New York, N. Y., airport, 142 
New York Airways, 42 
New York Philadelphia and Washington 

Airway 'corp., see Ludington Airlines, 
Inc. 

New York Times, 188 
New York University, 212, 214 
New Zealand, 259 
Newark, N. J., airport, 139, 140 
Newark Evening Press, t88 
Newspapers, 179- 192.; directory of editors, 

583-s86 
Nich~las-Beazley Airplane CAJ., Inc .. 3 16; 

NB3. NB4. 369 
Nichol~, Ruth, 129-130, 485, 488 
o> . .ree Boeing Airplane Co. 
Nippon·Koku-Yuso-Kaisha, :228, 256 
Noorduyn, R. B. C., 557, 564 
Norske Luftruter, 259-260 
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North American Aviation, lnc., 32, 40, 58, 
294· J08 

North Carolina State College, :u 8 
Northrop Aircraft Corp., 317 
Northwest Airways, Inc., 31, 43, 52, 186, 

485, 486 
Norway, 259-260 
Norwegian Air Trapsport Co., uc No.rski 

Luftruter 
Norwood, Mass., airport, 143 
Nunnally, Winship, 597 

0 
Or-G, O:zC-r, O:zC-2, D-39, see Curtiss 

Aeroplane and Motor Co., Inc. 
02U- 4, 03U-2, see Vought, Chance, 

Corp. 
Oesterreichische Luftverkehrs, A. G., 225, 

231, 267 
Ocsterreichische Phoenix Flugzcu~>werk, 

224 
Official Aviation Guide of the Airways, a 

publication, 564 
Officials, foreign aeronautical, 588- 593 
Oils, 429; directory of companies, 56o, 

611-612 
Oklahoman City Times, 190 
Olr-<), su Keystone Aircraft Corp. 
124, 125, see Martin, Glenn L., Co. 
Oregon State College, 2t9 
Oregon University, 218 
Orlebar, Squadron Leader, A. H., 119 
Ormsbee, Frank, 71 
Orta, 226 
Osakeyhtio S~aski, 236 

p 
P6, P6-E.. see Curtiss Aeroplane and Motor 

Co., Inc. 
P12C, Pr2E, su Boeing Airplane Co. 
PAA-r, su Pitcairn Aircraft, Inc. 
Pacemak"• see Bellanca Aircraft Corp. 
Pacific Air Transport, 3 r, 32, 46, 48 
Pacific Flyer, a publication, 564 
Pacific Zeppelin Transport Co., 96 
Packard Motor Car Co., 287, 432-433; 

2A-IJOO, 450, 45r; 2A-2500, 452, 
453; D R-¢o, 449 

Padgett, J. E., 599 
Paillard, Antoine,. 127, 485 
Pa.n American Airways, Inc., 31, 34, 4l, 

43, 52> 55-5,8, 6o, 64, 70-71, 283, Jt7. 
485. 487, 488 

Pan American-Grace Airways, Inc., 55 
Panama, 6o 
Pangborn, Clyde, 114, IJ5-11 8, 487, 488 
Paquette, Louis Oliver, r36, 487 
Parachutes, 298 
Paris, Lieut. de Vaisseau, 128, 486 
Parkin, Walter F., 587 

Parks Air College, 1 76 
Pam, 289-299; directory of manufac-

turers, 559- 560, 603- 608 
Pathe News, xo8, 112 
Patoka, aircraft tender, 100 
Pattersoq, John W., I 6o 
Paulett, Richard S., 587 
f>CA-2 , PCA-3, Jt:e Pitcairn Aircraft, Inc. 
Penn School of Aviation, r76 
Pennsylvania Airlines, Inc., 31, 32, 34, 43, 

44· 46, 486 
Pennsylvania Railroad, 32 
Persia, 260 
Peru, 59-60, 66 
Peruvian Naval Air Line, 66 
Philadelphia Public Ledger, 190 
Philadelphia Record, 190 
Piccard, Auguste, 130, 486 
Piersol, James V., 415 
Pilgrim, see American Airplane and En· 

gine Corp. 
Pilgrim, blimp, 103 
Pilots, licensed, graph, 18 
Pioneer ·Instrument Co., 294, 299 
Pitcairn, Harold F., 416, 4:10, 486 
Pitcairn Aircraft, Inc., 316, 415, 418; 

Atltogiro PAA-r, 427: Autogiro 
PCA-2, PCA-3, 426; Mailwing PA-8. 
338 . 

Pittsburgh, Pa., airport, r 43 
PittSburgh Aviation--Industries Corp., 32, 

43. 1?6, 304 
Pittsburgh Metal Airplane Co., 304, 312 
PK-r, see Keystone Aircraft Corp. 
Poland, 260-261 
Polando, John, 113- 114, 487 
Polski Linje Lotnicze, 2:16, :t6o 
Poole, A. }., 598, 599 
Popular Aviation, a publication, 564 
Portland, Ore., airport, 146 
Portugal, 261 
Post, Wiley, 1ofrr 12, 486 
Post Office Dept., see Air mail 
Postal Telegraph-cable Co., 34, 44, 46 
Prague Aeroklub, :132 
Pratt, Brig. Gen. Henry C., 583, 596 
Pratt & Whitney Aircraft Co., 287, 304, 

434; Hornet A-2, 459, 460; Homet 
B-r, 461, 462; Wasp C- r, 456, 458; 
Wasp DE, 457; Wasp, /r. , 454, 455 

Press associations, see News1>apers 
Preston, Lieut., Edwin 1 •. , I 36 
Pritchard, Robert J., 597 
Private flying, 13- 14, 155-168; Latin 

America, 67- 68; summary, 519 
Privateu, see Amphibions, Inc. 
Propellers, 292 
Purdue University, 216 
Pyle National Co., 294 
Pynchon, George M., jr., 160 
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Q 
QDC, u~ Waco Aircraft Co. 
Queensland and N o r t h c r n T erritorics 

Aerial Services, Ltd., 2 2 4 

R 
R-1-oo, airsnip, 93 
R-68o, se~ Lycoming Mfg. Co. 
Radio, 194, 296-298 
Radiomarine Corp., 297 
Ramey, Roy A., jr., x6o 
Rand, George C., t6o 
Randolph Field, 78-8o 
Ranger, see American Airplane and E n-

gine Corp. 
Ranger, carrier, 83, 84 
Rapid Air Lines Corp., 44 
Rapid Air T ransport, Inc., 31, 44 
Rear win Airplanes, In c. , 3 I 6-317 
Record flights, ros-136; altitude, 130; dis­

tance, 112- 114, 1i 7-128; duration, 127-
128; speed, IIS- 120, 132-135 ; trans­
continental, 124 ; women, 129-130 

Records, world and American, 489-502 ; 
see also Record flights 

Reid, Henry J. E., 596 
Reining, R. R., 587 
Reliance,\ blimp, ro3 
Renard, t>., 226 
Renard Aircraft and Engines, 226 
Rentschler, Frederick B., 31, 557 
Resolute, blimp, 103 
Reynolds, Smith, 168 
Rhode Island State Airport, 146 
Richmond News Leader, 190 
R N F, stc Waco Aircraft Co. 
Rabbins, Reginald , n4 
Robbins, Richard W., 32 
RobertS()n Air Lines, 44 
Robin, su Curtiss-Wright Airplane Co. 
Rochester, N . Y. , airport, 146 
Rockford Register Republic, 1 84 
Rockne, Knute, 1 82 
Rody, Willy, 488 . 
Rogers, Leighton W., 193 
Roos, D. G., 599 
Roose,•elt Aviation School, Inc. , 176 
Root, W. Russell, 595 
Rosendahl, Lieut. Comdr. Charles E .. 94 
Ross, Raymond L., 587 
Rossi, Aime, u7, 485 
Rotterdam Aero Club, 259 
Rou nd-the-world Rights, 105-r 12, 115, 

TI S 
Royal Dutch Ai r Lines, sa Koninklijke 

Luchtvaart Maatschappij 
Royce, Maj. Ralph, 488 
Rumania, 261 
Rumsey, Charles ·c., 160 

Russell , F. H ., 557, 595 
Russell, Harry L., 486, 504 
Russia, 266-267 
Russian Central Air N avigation Co., 245 
Ryan C-1, see Detroit Aircraft Corp. 

s 
S, su Stinson Aircraft Corp. 
S-]8, S- 39, S- 40, S- 41, su Sikorsky Avi­

ation Corp. 
Sabena, see Societe Anonyme Beige d'Ex-

ploitation de Ia Navigation Aerienne 
St. Louis Aircraft Corp., 318 
St. Paul Dispatch and Pioneer Press, 186 
Salarnan, Peggy, uS, 488 
Samoilovitch, Prof. Rudolph, roo 
Sao Jose Mercury Herald, r84 
Sanborn, John A., 595 
Santa Barbara Airports, Ltd., 41 8 
Saratoga, carrier, 83, 84, 88 
Satakunta Air Defense Club, 236 
Scadta, see Sociedad Colombo-Aiemana de 

Transportes Aereos 
Scaife:, A. J., 598, 599 
S~:arab, su Warner Aircraft Corp. 
Schiff, Herbert, Trophy, 488 
Schildhauer, Lieut. Clarence H., 123 
Schneider Cup Race, u8-n9, 4.88 
Schoonmaker, J: M., jr., 3:1, 557, :;64 
Schwcizerische Luftverkehrs, A. G., 225, 

264- 265 
Scintilla Magneto Co., lnc., 291 
Scott, Charles W. A., 128-129, 485, 486 
Seaplane anchorages, 578-580 
Seattle, Wash., airport, 144 
Seattle: Post-Intelligencer, 190 
Sdlcch, H. Garrison, III, x6o 
Senn, E. R., 160 
Settle, Lieut. T . G. W., 104, 487, 503 
Sharples, Lawrence, t 6o 
Shaw-Kennedy, D. V., x6o 
Sheaffer, D. M., 32 
Shell Petroleum Co., 124 
Shidle, Norman G., 599 
Shippee-Johnson Expedition, 68 
Siam, 261-262 
Sibley, Eugene, 587 
Sikorsky Aviation Corp., 304, 317; S-38, 

329; S-39, 370; S- 40, 327; S- 41, 328 
Singapore Flying Club, 264 
S. K. F. Industries, Inc., 293 
Skoda Works, 231 
Sky Car, see Stout Engineering Labora-

tories, Inc. 
Sk y Specialties Corp., 293 
Skyrocket, u e Bellanca Aircraft Corp. 
Smart, F. G., jr., 597 
Smith, Allen J., 160 
Smith, Lieut. Comdr. Edward H ., t oo 
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Smith, Granville B., t6o 
Smith, J. A. B., 557 
Smithsonian Institution, 4 r6 
Socicclad Colombo-Alcmana de Trans­

pones Aercos, s6, 6o 
Sociedade Portug uesa de Estudos e Linhns 

Aercas, Ltd., 261 . 
Socicdade Portuguesa de Lcvantamentos 

Acreos, Ltd., 261 
Societa Aera Mediterranea, 255 
Societa Anon'ima Aero-Espresso ltaliana, 

249 
Societa Anonima Na,•igazione Aerea, 254-

255 
Societa ltaliana Servisi Aerei, 255 
Socictt: Anonyme Beige d'Exploitation de 

Ia Navigation Aerienne, 226-227, 238 
Societe d 'Enterprises Generales d' Aero­

nautique, 226 
Societe de Navigation Aericnnc Jugoslave, 

225 
Societe Generale de Transports Aeriens, 

226, 227, 238' 
Society of Automotive Engineers, Inc., 

598-599 
Solar Aircraft Co., 294 
Soucek, Apollo, 130 
South America, 55-71; air transport, 55-

67; exports to, 67; private Rying, 67-
68; military aviation, 68-]o 

Southern Airways, 177 
Southern Aviation, a publication, 564 
Southern Division of American Airways, 

Inc., 31 
Sov~et Civil Aviation Trust, 266 
Spam, 262 
Spartan Aircraft Co., 317; C2-60, 371; 

CJ, 372; C4, C;. 373 
Sperry Gyroscope Co., 294 
Spicer, C. W. , 599 
SportSman Pilot, a publication,' 564 
Stainforth, Lieut. George H. n8-120 

488 ' • 
Stampe and Vcrtongen, 226 
Standard Oil Company of N. Y., 418 
Standard Oil Company of Ohio, 41 8 
Stanford University, 214 
Stanton, C. J., 587 
Star, 238 
State College of Washington, 219 
Stearman Aircraft Co.,, 304, 317; A.lplla, 

339; /tmior Specdmail, 340; Beta,. 374i 
Cloudboy, 375; C3R, 376 

Steel Pier Corp., 418 
Stevens, Capt. Albert W., 485 
Stimson, Henry L., 221 
Stinson Aircraft Corp., 32, 318; S, 377; 

T, JJOj w, 378 
Stokes, W. E. D., jr., 160 

Store, Gordon, 128, 488 
Stout, William B., 598, 599 
Stout Engineering Laboratories, Inc., 318; 

Sky Car, 379 · 
Stout Metal Airplane Division, see Ford 

Motor Co. 
Straits· Sctth:ments, 262-264 
Stromberg-Carlson Manufacturing Co·., 

296 
Strong, Earle R., 587 
Submarines as aircraft carriers, 279-280 
Summerill Tubing Co., 290 
Supplies, 289-299; directory of manufac-

rurers, 559-560, 603-608 
Sutherin, J. W., 598 
Sweden, 264 
Swedish Air Transportation Co., st'e Aktb. 

Aero.transport 
Swissair, st'e Schweizerische Lu(tverkehrs, 

A. G. 
Switzerland, 264-265 
Syracuse University, 219 
Szalay, Emil, 126 ' 
Szekely Aircraft and Engine Co., 287, 

434- 436; 3-JJ, 463; J-45. 46\l; J-55. 
46;; 4--65, 466; s-7;. 467; 5-90, 468 

T 
T, "'j:"Stioson Aircraft Corp. 
Taliafer$,0, A. Pendleton, jr., 587 
T. A. T.-Maddux Air Lines, 32, 48 
Taxation, 206-207; state gasoline tax sum-

mary, 540 
Taylor, David W., 596 
Taylor, F. H., t 6o 
Taylor, R, F., 597 
Technical development, 271-288 
Texas Company, 124 
Thompson, E. G., 34 
Thompson Aeronautical Corp., 34, 44 
Thompson Products, Inc., 296 
J-3.5, J-4.5. 3-.5.5, see S7.ekcly Aircraft 

and Engine Co. 
Thurston Cutting Corp., 290 
Tilston, C. E., 599 
Times-Wide World Photos, 180 
Timkcn, Henry H., jr., t6o 
Tokyo Asahi, newspaper, 116, Jt8 
Toledo Blade, 188 
Trade indel(, 6oo-612 
Trans-Atlantic flights, 105-r 14, 120-127, 

130-131, 135-136 
Trans-Pacific flights, 114- 1 r 8, 132 
Transadriatica Societa Anonima ltaliana di 

Navigazione Aerea, 225 
Transamerican Airlines Corp., 31, 34, 44· 

136, 
Transcontinental and Western Air, Inc., 

31, 32, 34. 44-46, 48. 144 
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Travis, C. K., 71 
Trippe, J. T., 557 
Trout, Evelyn, 130, 485 
Tulsa, Okla., airport, 139, 142 
Turkey, 265-266 
2A-1500, 2A-2500, see Packard Motot 

Car Co. 
2FC see Waco Aircraft Co. 
2T 1:_A see Great Lakes Aircraft Corp. 
202, 2;4, 215, see Boeing Airplane Co. 

u 
Ukrvoskukhput, 266 
Ungarische Luftvcrkehrs, 225 
Union Aerea, 262 
Union of Soviet Socialist Republics, 266-

267 
United Air Lines, 31, 32, 46-48, 144 
United Aircraft and Transport Corp., 31, 

46, 1?6, 292, 304, 310, 317, 4-34 
United Fruit Co., 66 
United P-ress, t8o, I83 
U. S. Air Services, a publication, 564 
United States Airways, Inc., 34, 44, 46, 

48 
United States Amateur Air Pilots Associ-

ation, Inc., I 56-I 58 
United States Naval Academy, 219 
U. S. Rubber Co., 296 
Universal Division of American Airways, 

Inc., 3.1 
Universal Service, I So 
Univers-ity of Akron, 103 
UniversitY of Alabama, 212, 214, 218 
UniversitY of Cincinnati, 212 
University of Detroit, 212, 214 
University of Florida, 218 
University of Miami, ::liS 
Univer$ity of Michigan, 214, 218 

UniversitY of Minnesota, 2.14, 218 
UnivcrsJty of Pittsburgh, 214 
University of Southern California, 214, 

2£9 
University of Texas, 214 
University of Utah, 216 
Univer~ity of Washington, 2I4 
Uppercu, I. M., 557 
Uses of aircraft, rescue, 70-J 1, 80-90; see 

also Industrial usc of aircraft 

v 
VIP- I6, ·see B/J Aircraft Corp. 
Van Orman, \Vard T., 103 
Varney Air Lines, Inc., 3 1, 46, 48 
Vaughan, G. W., 557, 564 
Vellumoid Co., 299 
Venezuela, 6o 
Viborg Air Defence Club, 236 
Victory, John F., 596, 597 

Vid~l. Gene, 34 
Viega, Fernando Corsta, 488 
Vigila11t, blimp, 102 
Viking, ship, 182 
Viking Flying Boat Co., 318 
Volrmtur, blimp, 103 
Von Gronau, Capt. Wolfgang, 122, 135, 

487 
Vought, Chance, Corp., 280, 304, 318; 
0 2U-4, 3So, 413; 0 JU-2, 414 

w 
W, su Stinson Aircraft Corp. 
Wack, John T., 16o 
Waco Aircraft Co., 318; 2FC, 384; CSO, 

382; TNF, RNF, 383; QDC, 381 
Wadsworth, E. B., 598 
Walker, Mayor James J., 112, 123 
Wallop, Oliver M., t6o 
Walls, H . J., 587 
Walsh, Frank J., 564 
Warner, Edward P., 596, 599 
Warner, John A. C., 598 
Warner Aircraft Corp., 436; Sr:arab, 470; 

Scarab, Jr., 469 
Wasa Air Defense Club, 236 
Washington Daily News, 184 
Wasp, see Pratt & Whitney Aircraft Co. 
Weather Bureau, 198, 599 
Weber, William, 599 
Wedell, James, I34-135 
Wcdell-Williams Air Service, Inc., 48 
Weems, Licut Comdr. Philip V. H., lOS 
Wellington Sears Co., 290 
Wells, Linton, I06 
West Coast Air T ransport Corp., 32 
Western Air Express, 31, 32, 48-49, 487 
Western Air Service Corp., 49 
Western Australian Airways, Ltd,, 224 
Western Electric Co., 297 
Western Flying, a publication, 564 
Western Union Telegraph Co., 34 
Westinghouse Electric and Manufacturing 

Co., 299 
Westinghouse Manufacturing Corp., 298 
Westover, Brig. Gen. Oscar, 58o 
Wheat, George S., 557, 564 
Whirltuind, set: Wright Aeronautical Corp. 
White, E. R., 598 
White, S. 0., 599 
White, S. S., Dental Manufacturing Co., 

297-2.98 
White Star Li.ne, 247 
White Sulphur Springs, W. Va., airport, 

146-148 
Whitney, Paul Le B., r6o 
Whittaker, Malcolm P., I6o 
Wichita Eagle, 191 

.,. Wielemans, 226 
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Wiley, Lieu!, Comdr. Herbert V,, 94 
Willoughby, A. 0,, 598 
Wilsqn, Eugene E., 595 
Wilson, R. E,, 599 
Wood, Eric W,, t6o 
Woolson, H. T ., 599 
Worcester Polytechnic Institute, 214 
Wright, Orville, 596 
Wright Aeronautical Corp., 287, 302, 436-

438; Curtiu Challenger, 471; Curtiss 
Conqueror, 473• 474i Curtiss D-rz, 
472; Cyclone, 475• 476; Gipsy, 477i 
Whirlwind, 478, 'l19• 480, 481 

X 
KF9C-r, ue Curtiss Aeroplane and Motor 

Co., Inc. 
XFI-z. see B/ 1 Aircraft Corp. 

XO-z;, see General Aviation Mfg, Corp, 
XO/-J, sec B/1 Aircraft Corp, 

y 
Y 1C-I4, see General Aviation Mfg. Corp. 
Yale UniYersity, 214 
Y errington, Seth, 7 I 
Young, CoL Clarence M., 193, 587, 597 
Young, William C., 564 
YugoslaYia, 267- 268 

z 
Zeiss-Aerotopograph, 176 
Zelcer, F. W., 160 
Zimmer, Eduard, 135, 487 
ZMC-2, airship, 102 
ZRS-4, ue Akron. airship 
ZRS-5. 7, 94 




