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CH \PTER I 

THE OUTLOOK FOR 1932 

~ l ilir:tr ; hi. ti n Imp rtant Fa tor- ontinued G rO\ th of Air Line Traffic 
F re een- \ir. hip P rograms Move Forwa rd Steadily-President 

Re ei \·es Recom mendations of viation Industry 

T H aviation industry weathered two of the most critical years in its 
hi to ry in r .)o and 19.)1, and entered 1932 considerably stronger as 

a result of the achievements and readjustments of the preceding 
t \\ o yea r period. \ will be seen later the year 1931 measured up well to 
the fo rcca ts made fo r it in the last volume of THE I RCRAFT YEAR BooK. 

nl y lack of courage and fore ight on the part of those in whose hands the 
national av iation program is entrusted ca n keep aviation from being a leader 
among indust ries in the slow but steady march toward ge neral business re­
coveq m 1932. 

T hi s, the fourteenth successive ed ition of THE AIRCRAFT YEAR BooK, is 
a record of aeronautic de\ elopment throughout the world during 1931. 
It owes its comprehensive character to the close cooperation of hundreds of 
persons and organizations allied v, ith the American industry, the far-flung 
corps of American consular official s and trade commissioners i.o foreign 
countries, and the several departments of the federal government, all of 
whom contributed in some way to the fu nd of information at the editor's 
disposal in fin ally portraying the year's progress in word and picture. Just 
as past et1 itions provided reviews of the preceding year's activity in every 
phase of the industry and made possible 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 transported, and the amount of air 
express flown. The major transport operators plowed their receipts back 
into new development, with the result that nearly $s,ooo,ooo worth of new 
transport aircraft, faster and more luxurious than any previously in service, 

I 
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was purchased during 193 r, old lines v,;ere exte nded and ne\ · r ute added 
to bring the benefits of a ir tran sport to new se ions of the nntion s popula­
tion. This phenomenal growth of a ir tran [orr, during a pe ri od \ hen older 
forms of transportation were showin ,. sharp dec rea e in their vol ume of 
business, should continue in r932 if the a ir tran port ope rators are assured 
of the steady development of the fede ral airway pro ram by the epa rt­
meot of Commerce and a continuati.on of the Post fl1 ce Department's sup­
port through adequate a ir ma il appropriations. 

Keeping pace with the example of the dome tic air tran port pe rators 

3 .... 

z ..... 
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Million' 
Miles 

~Scheduled-not flown 

-Flown 

MILES .SCHEDULED AND FLOWN BY AMERICA N AIR LI NES 

.....2. 

..... , 

..... 0 
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, 1 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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mil whi le the a y and ~vfar.ine Corps logs totaled nearly 
Both on tituted new operating records. The _ avy 

mplcted it Five Yea r Pro ram a •ear 3h ad of schedule. \\hile the 
Arm ' Five Year Pro r3m till Ia ·ed the ne es ary approp riat i~ns to make 

ible it completion n time . The Ia k of a continuing program for 
r ur menr upon ' 'hi h 3ir ra r n tru tor cha r(J'ed wi th the dutie of 

m3in t3ining prod uction for e inta t 3od pursuin a new engmeenng re­
. r h l m ·et the demand of 3 national emeraen y, might bu ild their 

pl. n left 3 h:1rp rner t be turn d durin a 19 

PRESIDENT RECEIVES CHAJ-ffiER OFFICIALS 

Delegation £rom the Aeronautical Chamber of Commerce received by President H oover, 
photographed on the lawn of the \Vhite House. 

It was evident that if American aviation is to meet the commercial 
demands being m ade upon it as a means of high speed transportation and 
commu ication, 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 their low 1933 scale 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 construction plan which grew out of the London Naval 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, admini stered by the D epa rtment of om­
merce, through sympathetic regul arior. and the e tabli hn1cnt ar.d mainte­
nance of aids to air naviga ti on. Pri vate and ind u tri al n) ing mu t obtain 
recognition by the several sta tes of their re ponsibil it i s as w II a thei r 
privileges in developing commercial av iat ion, by ad pti n ru les a n I r ula­
tions uniform in principle with the Depa rtment of mmc r c b imposi ng 
no unnecessary burden of ta xation or fees, and by uppl ying suc h inrrasta le 

· aids to air navigation as will complement the national ::~ invay y rem unde r 
construction by the federal gove rnment. 

Just as the motor car industry- then a new fo rce in spec ling the tempo 
of transportation-led the way to busine s recove ry in an ea rlier pe riod of 
widespread depression, so the aviation indu try entered 19 2 w ith the p rod­
uct and the energy to aid modern business in stepping-up it sales and dis­
tribution organizations and to lead the \ ay to new business level . How 
great a part the aviation industry might play in this leadership during 1932 
depended in a large measure on the support afford ed it by such age ncies 
as the federal and state governments, which recog nized the value of the 
motor car as a stimulant to general business by investin g 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 encourag ing methods 
for speeding the tempo of modern 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 at 
a cost of years of effort and millions of dollars invested-were being pre­
sented as panaceas on the other hand. 

The federal aviation appropriations picture from 1922 to 1933 is pre­
sented in a carefully prepared table which will be found in Part IV, "Flying 
Facts and Figures," of this volume. It should be remembered in consider­
ipg this table that a large portion of the funds appropriated by the federal 
government for aviation is necessary for personnel salaries, the construction 
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 services. 

Leaders in the aircraft industry have maintained that the primary pur­
pose of aviation should be considered as commercial. The industry, there­
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 over a network of interstate air­
ways developed by the federal government. Because commercial airway~, 
with their auxiliary aids to air navigation, are regarded in some foreign 
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I N \ G RJ\ T IN NEW SER\ I E 

Ancient stage c ach in striking co ntra t to Boeing ( 
transport duri.ng ce remo nies opening 2 hour 

Pratt and \ ·h.itncy H ornets ) 
ast- to· oast se n ·icc.. 

NEW LOW-WING METAL TRANSPORT 

Boeing Monomail (Pratt and Whitney Hornet) monoplane in service of United Air 
Lines as a combination mail-passenger high speed plane. 
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countries as convenient lines of militar) ·ommuni c:ni on in t i;ne of P a ·e, 
and of taking their place :1 t ive ly in the milit:Hy. he r~ ~ in time of _wa r, 
the United State ca nnot w i ·el O\ erl ook the r · lat r n hq betwee n national 
security aod the vvork which rhc Po r A1 c Dep::t rtn"l ~ nr and the D pa n ­
ment of Commerce are cl oin r f r comme rcial av iation . 

Any plan for the red uction of \merica n ::~ ir defe n c in a r ~cmc nt wi th 
foreign powers, if it contempla tes a reta rding in Auen e on \ merica n om-
mercia1 aviation, must, out of ju ti e t the U nited tates rc ni ze th 
fact that the fundamental concept of a vi::ttion held in thi c untr ' i · d i · 
ferent from that held in some other cou ntr ies . Beca use of thei r proximit} 
to each other and due to their prime considerati on of nati onal security 

------ --. -----. 
--· --- 1'130 -·----- .. 

-- -- wo.oro 

- - ---- -- - -- -

DOMESTIC AIR MAIL POUNDAGE 1926-3 1 

most foreign countries look upon aircraft chiefly as instruments of war. The 
United States, because of its geographic location and great need for speeJ 
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 establishment 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 fleet of super-airships on 
regular schedule across the Atlantic and Pacific oceans. This program 
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mo,·cd ::t r p lo r w completion in r 
. . . ". kr n" ::tnd the in:w uration o 

Th lcoiJat i n b · 

r with the ommi ion iog of tbe 
i tership, the 

give tran ocea ni ai r­
, r r i er~ as urface mer­
wa rd the realization of 

CHAMBER HONORS WORLD FLIERS 

Wiley Post and Harold Gatty holding pl aques presented to them by the Aeronautical 
Chamber of Commerce during dinner in their honor. 

regular trans-oceanic transport on schedule. As will be seen in a later 
chapter, Germany made considerable progress in this field during 1931 with 
the three round trips of the "Graf Zeppelin" betv:een Germany and South 
America· on commercial schedules and is proceeding with the constructio~:t 
of a still larger airship to be launched in 1932. 
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It is easy to see how milit3ry :1 ircr3ft p roclu ti n £ rmecl the ba kbo nc 
of 3ctivity in Ame ri c:111 :1 irplan ' f3ctori es during rcp t i r m the in f n 1:1ti n 
g iven in th e nex t ch:1pte r on th \'Ol um · f ::ti rc r:-~ft pro lu tio n a nd s :~! e . 
D esp ite the 3id brained f rom m il it3 ry o ntr :J ts a nd in the on t ru ti n 
or tran spo rts fo r the . chedulcd J ir lin n' pr Ju tion in 19"1 slipp·J bel w 

the figure of 1930 w hich were lcs th an hal f ( th os · reached in the peak 
yea r 1929. 

L ike most other indu stri es, av i:nio n u ually depend " u p n [ rei •n ma r­
kets to abso rb a bout one-tenth of its tota l prod ucti on f air raft, e n 1ine :111 I 

15-

· ave. 

·min 

5-

June Jan. 
1930 1931 

June Jan. June Jan. 
1928 1929 192.9 1930 

June 
1931 

Jan. 
1932 

~ 20 

-15 

~ 10 

ave. 

~5 

min . . 

0 0 
Cen~t-s~P~e-r~----u_ ____ u _____ D _____ JL----J~----J~----~----~C~e-n~ts~Per 

PMa,.s
1
esenqer Passenqer 

Mile 

"' 
PASS ENGER RATE T RENDS ON AMER ICAN AIR Ll 'ES 

equipment. The effects of the world-wide depression and the uncertainty 
of the political situation in m a ny fo re ig n countries cut American aircraft 
exports in 1931 to nearly half the volume fo r the previous yea r. It seemed 
uncertain that this market would improve during 1932 unless there should 
be an unexpe~'ted upturn in the financial position of those nations which 
make their principal aircraft purchases in the United Sta tes. 

It is inte resting to note that history-making fli g hts of 1931 overshadowed 
those of 1930 and rivaled the series of brilliant achievements which fired 
the world with enthusiasm for aviation in 19~7- 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 1r t non- top cro 111 f the P ac i_, achieyed. Ei ohtee n pla nes caH) ­
ing pe r on s cro ed the d antic succes full y du rina 1931 in by fa r the 
rn o t bri lliant performan es of a sing le yea r histo ry . T hese histo ry-making 
Ai h ts .f the yea r wh ich brou ht the name. of m a n .new aviation heroes 
to the front pa<Te o f: the na t ion - new pa1 er ''il l be revie ,,ed at length 
m a bter hapter. 

Tbi edition of THE IRC RAFT Y EAR B O K is fa r more com prehen sive 
than an)' p revi us volu me w hich has b en p re ente I in the se ries since the 
fi r t book '' as w ri tt n in I T . It i rea ll we books in one so compiled 
that the reader ' 'i ll fi nd it eas to u e for .future refe rence on a ny subject 
co nne ted wi th a ia tion . P a rt I is devoted to a review of the yea r in the 
ai r not o nl 1 in the n ited States, bu t throug hou t the world. P a rt II em­
braces a complete work in itself on eve r phase o f: a ir raft eng ineering a nd 
ma nu f:a tur iiW. Pa rt nr is a han ly aviation chronolog y for l93 I, with com­
plete worl d a nd . merica n aviation records a nd the results of all important 
a ir con tests d u ring the year. P a rt I\ is a stati stica l handbook containing 
accurat a nd up- to- late fac ts a nd .fig ures in compar ative tables on every 
phase of a \ iation. P a rt is an ae ronautica l lirectory a n I trade index, w ith 
up-to-da te li sts of maj or aeronautica l association officials, government offi­
cers, diplomatic a nd fo reig n official s, domestic a nd foreia n publications, 
a irports and a irport ma nagers, apprO\ed fl ying schools, av iation editors of 
newspape rs a nd similar information . E \ e t )' effort has been m ad e to obta in 
the best photographs of the yea r to provide a \ ivid. picture of d evelopments 
throug hout the \· ·orld , a nd to develop su ffic ient m aps a nd draw ings to ful­
fill every requirement of the reader, w hether he is a lay.rn a n or technician. 
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MAIL TUCKED INTO WI N G 

Ford (3 Pratt and Whi tney Wasps) tra nsport on th e atio nal Air Tr:ll1 po rt d ivisio n 
of United Air Li n e.~ hcintr loa led with westbound m ail. 

AIR MAIL FROM THE SOUTH 

Postofficc employees helping to unload southern air m ail from one of the huge Curtiss 
Condors (2 Conquerors) of Eastern Air Transport, Inc. 



CH PTER II 

AVIATION'S BAROMETERS OF BUSINESS 

\.ir Transport Sho\'. s Greatest Growth-Depression ~uts Priva te Flying 
and erial Sen ice- ircraft and E ngi ne Production Drops­

Army and Navy Record Good-Other Statistics 

;\\I T10I 'S best business barometers are to be found in the industry's 
£1 statistics. ccuratel y compiled ~nd properly inte~preted _they speak 

volumes on the progress of the mdustry and provide an mdex to its 
most likely future trends. ,J t is '' ith the importance of this function in 
view that the Aeronautical Chamber of Commerce of \merica, as the na­
tional trade association of the aircraft ind ustry to which all branches of the 
business turn for ·information, maintains an acti ve depa rtment fo r the col­
lection, compilation and distribution of sta tistical information. The Cham­
ber, therefore, is in a unique position to keep its finger on the pulse of the 
industry at all times and to make f requent reports for the guidance of its 
members. The results of the efforts of its statistician are to be found in 
the detailed statistic~! tables and..ana~ytical g raphs in_ this , olume, not only 
in this chapter, but 111 Part IV, Flymg Facts and F1gures," a new feature 
of this edition to which the reader's attention is invited. 

All aircraft under the American .£1ag, including planes in civilian com­
mercial and government operation, Be:v a grand total of 21 8,890,503' miles 
in 1931, which was about 6,5oo,ooo miles less than in 1930, but 20,000,000 
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 Bew 144,978,228 miles in 1931 as compared with 164,-
79 612 miles in 1930 and 149,579>451 miles in 1929. Government planes, 
including those of the Army, Navy, Marine Corps, Coast Guard and De­
partment of Commerce, Bew 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 of miles flown during 1931 were in private and indus­
trial flying, 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 
and operations during 1931. With 720 planes in service, the major Ameri­
can lines reporting to the Aeronautical Chamber of Commerce carried 

II 

' 
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457,753 passe ngers, 9,35I , 1 9~ pound of m:-~il , ::~ ncJ ' p und s of ex-
press in I93I ::IS compa red w ith 5,9 10 P· enge rs, ;- I un ci of 
m ail , and 286,798 pou nds of exp re s in 19 o. 01111 ::~r~s n ' ith c:-~rlie r 
yea rs ca n be made ::I t a glance from the g r:.~ph s in rhi ln1tcr or the tati ­
tical tables in Pa rt IV. T he Amc ri a n line Aew 4 ,3 5·-17 mile ut of a 
total of 47,463,673 miles schedu led in .r 3 r. This ou l I be omp:tre I \Vith 
a record of 28,833,967 m il es Aow n out of a tot:.Il of 30 7 3, 11 9 mile sched­
ul ed in 1930. Passenge r-miles increa e I from 4 545,7 -+ 1n I o to r !6,-
23 2,153 in 1931. 
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Interpreted in percentages, A merican air lines increased their passenger 
traffic 18.6 per cent., their mail volume 10 per cent. , a nd their express busi­
ness 208 per cent. in 1931 over 1930 levels. Miles Aown increased 50.5 per 
cent. and passenger-miles rose 22.9 per cent. This was particularly sig ni­
ficant, as will be seen in the next c hapter, at a time when ra ilroad 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 field at the close of 1931, which 
showed a sharp drop in the number of operators carrying on this type of 
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work durin a the yea r. Stati tical e timat typical reports and 
omputed to include ., ~ 2 aerial ervi e operato r in bu iness in 1931 showed 

that ,23 1lanes in sen·ice Aew r - 2 TO mile du ring the )Ca r on mis­
ion \ h i h ran the gam ut of dive r i 1 at.ion f rom crop dusti ng and ae rial 

photo raphy to short pa enaer hops. The e operator a rried I 5 992 
pa en ers durin r93 1 on hon hop or charte r Ai ht. 

This surve hawed a harp fa lling off of activity in th is field during 
19 1 a com1 ared with r o when ::> 4- miles \ e re Aow n and 2 6 21-

76 pa sen ers we re ca rr ied. omplete tables overing the six yea rs in 

AMERICAN AIRCRAFT PRODUCTION 1925-3 r 

v.;b~ch the surveys of this fi eld were m ade a re included in Part IV and more 
detailed information on the cha racter of the year's activity w ill 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 Hying 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 
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that the 6,057 planes in the hands of individual or c rporati n for their 
private use flew approx imate ly 30 ooo, o miles durin 19"' r. This ,,. s 
xo,ooo,ooo miles below the est imate for 193 :1 nd 5,ooo ooo mile 3bO\'C the 
estimated total fo r 1929. 

The United States led the world in pri\'atc Aying and th i market prom­
ised to offer a g rowing outl t fo r commer i::tl a irpl:Jn of m rica n rn3nu­
fac ture. The development of: a social pro ram to in tere t the pri v3re Ai r 
and the increased opportun it ies fo r the emplo ment f pbne in m I rn 
business were the chief stimulants to thi mark t as ' ill b see n in a later 
chapter, "Flying For Sport and Busine s." 

Government Operations 

The total miles flo,..vn by gove rnment pbnes in r 31 incre:1 ed principal! 
because of the act ivities of the A rm y, Iavy and Ma rine Corps. T he 03 t 
Guard and D epartment of Commerce both reported declines in their 
mileage logged as compared w ith 1930. The United tates A rm y ir Corps 
flew 44,ooo,ooo miles in 193 r as compared w ith 32,50o,ooo mil es in 1930 
and 27,405,790 miles in 1929. T he Un ited States Navy, including the 
Marine Corps a nd Naval Reserve, showed a simil a r increase, w ith 28, 89 · 
835 miles flown in 1931 as compared with 26,478 700 miles in 1 "'0 a nd 
19,513,095 miles in 1929. 

The United States Co3st G uard showed a decrease in its total r.1iles 
flown, with 53.440 miles logged in 193 1 as compa red with 67,655 mil es in 
1930 and 48,254 miles in 1929. The Department of Commerce likewise 
reported a decrease in its mileage flown, with 969,000 miles in 1931 as 
compared with 1,427,000 miles in 1930 and approximately 1,ooo,ooo mil es 
in 1929. Complete statistics for the six years, 1926 to 1931, on government 
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 reports 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 produced. The 
steep decline of 1929-30, when production was cut in half within a year, 
had been 'checked and it was expected that 1932 might witness a ri se 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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t::try ::t irplane ompa r with 2 , 4 uni t in 1930 and 6 034 
uni in 19 2 1 9 ~1 cor::~led 2 469 ::~s compared with 
., ,.._ - units in 19 o rhe rst ye, r in wbi h ale stati ti we_re collected. 
Jn the commer ial 1elcl 1, _ airplane were bu ilt and I 6) were sold du r-
in 1:9 J. I n. th Jnil itary 1cld, lan \\" re manuJacrured and 811 
were delivered ro the ontra r. The:: number of military 
pl:lne p rodu ed durin an In re, or 6- over the 747 
manu :1 rur d in 19 ver the 67 produced in 
19.29. The ommer urtaiJme nt of production 

AMERICAN AIRCRAFT E G IE PROD!JCTION 1925-31 

when the 1,582 planes manufactured in 1931 were compared with 1,937 m 
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 importance of 
the military market is see n. in. the fact that the value of military aircraft 
produced was almost tveic that of commerci:Jl production. The manu­
facture of a large number of low-powered light airplanes during the year 
to sell at less than $1,8oo accounted for commercial production even reach-
ing the 1,582 unit figur~. . 

The total value of a1rcraft produced by Amencan manufacturers ·durina 
0 
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1931 was ~ 1 9,626,766 as compa red ' ith 1h r 4.69,76 in 1 and 44,457· oo 
in 1929. Sales io 1931 totaled S2o, 73 5 as cOm;Jarcd with •' 552 in 
1930, the first yea r in "vhich sales tat ist ic were compiled. rnmc r ial 
airplanes produced during 193 1 we re valued at S6,65- T' a mparcd widt 
$10,746,043 in 1930. Mili ta ry airplane manu fa tun~d in .1 1 ''e re valued 
at ~12,97I ,o28 as compa red wi th Sw 72 ,720 in r , indi cat in rr the im. 
portance of the milita ry market in f93 ' · om mer iJl ·;:de in 1 ., r were 
reported at $7,656,827 as compa red ' ith S1 r,6G6,2o9 in 19 I t wa c n­
sidered significant that sales more than kept pace with pr ducti n through-
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MILES FLOWN ANN UALLY BY AMERICAN AIR LI NES . 
out 1930 and 193 r, making it possible for manufacturers to deplete their 
stocks built up through over-production in 1929. Military sales in 1931 
totaled $rj,2r6,76r as compared with $ II,272.343 in 1930. All figures g ive n 
here for aircraft are for units without eng ines. Detailed analyses of these 
statistics on production and sales with compari sons for prev ious years are 
provided in Part IV. -

It is interesting to note fron1. an analysis of the producti on a nd sales 
figures by types that for the first tin-1e in history the open cockpit mono­
plane, and particularly the two-place open cockpit monoplane, dominated 
the field of commercial production in r 93 r. This position was previous! y 
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held by the open cockpit biplane and pa rticularl y the three-place open 
cockpit biplane. T he introd uction of t\ o-place open cockpit monopb nes to 
sell at very low prices during 193 1 accounted for the marked rr nd tO\ a rd 
this type. Almost half the yea r's producti on could I e ac ounted fo r by 
pl anes in this low-horsepowe r fie ld . 

The monopl ane also outnu mbered the biplane fo r the fi r r t ime ' ith 
r,o2 1 commercial m onoplanes prod uced 3 com par d ' ' irh 47-1 bijl3nes. 
The seaplane and amphibia n market rema ined to be developed on 3 scale 
commensurate with its importa nce. O nl y two commercial se3 plane we re 

listed by manufacturers in their reports during the year, although statistics 
';;n float production showed that 24 pairs of floats 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" m a­
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 sh"owed a slight increase over 1930 
in the number 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 fo r light airpla nes in the commercial field d ur ing 1 .) 1 a OLtntcd 
keeping the nu mber of uni ts at the 1 "0 le\ cl while the tot:J I v:1lue 
engines prod uced decli ned sharply. E ng ine ales duri ng 1 1 m re than 
kept pace with prod ucti on to ind i ·arc a hea lth ' in vc qt ry onditi n. 

Commercial and m ili ta ry eng ine m :1 nu fJ tured du ring 1 1 t t:tled 
3,776 units valued at Sq, 09, 49 as compa red \ ith 76 uni t value I 3 l 

$17,078,916 in 1930. Aircraft eng ine s:1 les in both comme r i3l ~t nd milit:.t ry 
field s for 1931 totaled 3,836 units n lued at $ 15,26 ,-- a mpa red with 
3,846 units valued at $17,268 2r9 in 1930. T he g r:.tph ind icate the month­
to-month production and sales t rend in the eng ine fie ld during .1 r 3 

compared with the prev ious yea r. 
Commercial and milita ry prod uction wa fa irl y e enl y d ivided in 193 1 

i£ units alone were considered, but the m ili ta ry m:.t rket repre ented m ore 
than twice the value of the commercial ma rket. ommercial 1 rod ucti n 
totaled 1,976 units va lued at ~4 , 1 9 2 ,231 as compared ' ' ith commerci:.ll sales 
of 2,009 units va lued at ~4, 576,o r2 . fili t:u y product ion totaled 1 oo en­
gines with a value of $ro,4 17,718 as com pa red with mi li ta ry sa les of I 27 
units valued at $T0,687,541. T he deta iled analysis of: en rine prod uction and 
sales broken down accord ing to horsepowe r is worthy of further stud y by 
sales engineers. It w ill be found in Pa rt IV. 

American Aeronautic Exports 

In common with other countries, the U ni ted States experienced a sharp 
reduction in the volume of its aeronaut ic exports d uring 1931. T he total 
value of airplanes, eng ines and pa rts exported from the U nited States in 
1931 declined 45 per cent. below the 1930 level, wh ich had show n a fi ve 
per cent. decrease from the peak yea r 1929. E xports of ai rcraft eng ines 
held fairly close to the 1929 and 1930 levels, but pa rts dropped more than 
25 per cent. and exports of airplanes fell off more than so per cent. 

Aeronautic exports in 1931 had a total value of $4,8 ro,531 as compared 
with $8,8o6,396 in 1930 and $9,202,385 in 1929. O nl y 140 a irplanes va lued 
at $1 ,812,827 were exported in 1931 as compared with 321 planes valued at 
$4,819,669 in 1930 and 354 units w ith a value of $5,574.480 in 1929. En­
gines held fairly steady with 317 valued at $1,474,489 exported in 1931 as 
compa~ed;~vith 377 valued at $1,635,076 in 1930 and 321 valued at $ 1,375,-
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 foreig n m arkets for American air­
craft in 1931, while Soviet Ru ssia, China, Mexico, and the N etherlands 
were the chief outlets for aircraft eng ines exported. D eta iled analyses of 
the export market in 1931 as compar ed with 1930 will be found in P art IV. 

The Aeronautics Branch of the D epartment of Commerce maintains an 
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One of the handling cars devised to aid in walking the U.S.S. "Akron" out of theo 
Goodyear-Zeppelin dock near Akron, 0. 
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el abora te o rg ani za ti on fo r the com pil:Hi n a n I in tc q rcr. t i n o£ a ir raft 
acc ide nt sta ti . ti c . n fo rt un :nd y, ~ idcnt s t ati~ ti f r the b t h :~l f f the 
yea r arc neve r c m plct d in rim e to I c in lud · I in thi \'Olu mc. H wcv r 

cta il cd tab! ' a nalyz in g a ircra ft :1 c idcnt in a ir tr .. n p rt :1nd mi cl lanc­
us flyin g arc I rov i I, I in P a rr l\ t pr viJc om pa ri on of p rcv i u 

by six month peri d . om plctc t:Hi ti or the 1r t ·ix monrh r r 
are includ ed. A tte nti o n i a l di rec ted to th ' inte r sting :.tn :~ly i f air-
craft accide nt rare · in the U nited ta te \rmy \ir o rp · fr m 1 _r to 
193 r. It shows that the hours fl own per fata l accide nt ha increased stead ily 
in the A rmy A ir orp from r,71 hours in 19- I t 1 900 hours in 1931. 

Analyses of License Lists 

Licenses issued by the Depa rtme nt of omm erce for aircra ft, pilots and 
mecha nics continued to be a n im portant source of sta ti ti cal in formation .for 
the manufacturers a nd di stributor-dea le r alike. onsequentl) the Ae ronau­
tical Chamber of Comm erce di t ributed these li sts to its m embers at fre­
quent intervals a nd kept up-to-date a naly es of the trends in the industry 
as shown by the lists. 

D etailed a nalyses of a irpl a ne lice nses a nd ide ntifica tion by states to 
show the number in each state, the d ate o f m a nu facture of the pla ne, and 
in whose name the plane has bee n li ce nsed , wh ethe r manufac turer, trans­
port operator, school , aerial se r ·ice operato r or other, arc provided in Pa rt 
IV of this volume. They have bee n prepared especially for THE ArRc HAI'T 
YEAR BooK by the Aeronautical Chamber of Commerce. 

With this rather weig hty stati stical backg round, the following chapters 
are designed to provide the reader with a running story of the year's devel­
opments in every phase of aviation. Statistics will be used sparingly and 
only when they seem necessary to the discussion . 
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AM E RICA'S GROWING AIR LINE NETWORK 

C :..RR I 
qucnt 

i\fore Frequent and Faster 
nits in Major Systems 

ervi es 

ro ram ad ling more fre­
omf ortable planes, and 

rnployin more men in per ion and tra.ffi depa rtments during 
a period ''hen mo t indu tries wer markin <T time or were making drastic 
cut in their O[ eration · the \ me ri an air tran port network presented one 
of the few bri ht spot in the nation s indu trial pi ture for 1931. 

was een from the tati ti a\ studies resented in the foregoing 
chapter, the ai r lines sbO\ved an increa e .in milea rre flown passenger-miles, 
passengers ca rried, maiJ tr:1o ported and ex pre s flo,, n over any preceding 
year in their hi story. This was particu]ar\y sionifi ant \· hen it 'Iivas con­
sidered that the older systems of tran portation-al o mail ca rriers--experi­
enced d rastic cuts in their business \ Oiume. Inter-city passenger traffic on 
Class I railroads showed a decrease of 20.5 per c nt. Eastbound trans­
Atlantic steamship passenge r tra ffic in ships of ail nationalities operating 
from American ports was off r .8 per cent ., while westbound trans-Atlantic 
passenger volume sho\\ ed 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 r ,ooo,ooo pounds. 

The 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. The 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 
1931. They got value received for every cent spent. The general depres-

23 



AlllCl~AYf YEAR B OK 

sion placed an added burden on all businesses and indu trie to in vestigate, 
select and utilize every in stru ment which would speed up the tempo o 
their activity, and the ai r ma il , a ir express a nd a ir passe nge r line p rovi led 
an indi spensable a id in inj ect ing fo rce a nd power behind a natu rally 1::1 a rd 
buyer's market. 

It would have been easy fo r the a ir tra nsport lines to h::~ve lu ltcd n w 
expenditures for planes a nd eq uipment, a irports, communicat ion b ilitic 
and other operating improvements d uring a period when pe imi m held 
the center of the industrial stage. New ente rp rises contemplated mig ht 
have been abandoned or postponed un til business condit ions im proved. 
A policy of watchful wa iting m ight have been pu rsued, w ith more au en­
tion concentrated on showing a n im med iate p rofi t to stock holders without 
regard for service to the public, operating co ndi tions, or the poss ibi.l it ies of 
future business. Had this policy been inj ected in to a ir t ra nsport in 193 1, 
the development of the g rowing a ir li ne network would ha\ e bee n st ifled . 
Another decade or more might have been necessary to reconstruct the 
structure that had been erected a nd to restore public confi dence in a ir 
transport. 

New Development Encouraged 

Instead, the m ajor a ir lines encouraged the desig n of fa ster a nd better 
adapted planes throug h purchases of nearly Ss,ooo,ooo worth of new a ircraft 
during the year, ca rried out carefully planned development p rograms, and 
expanded their services throug h extensions of exist ing lines, the crea tion of 
new routes, or the adding of additional schedules provid ing m ore f requent 
service between principal centers. It was sig nificant, too, that new enter­
prises, backed by the kind of initiative that has characterized the p rog ress 
of the aviation industry, m ade their appearance in the passenger a ir line 
field during this period w hen most purse strings were drawn a little tig hte r 
and programs of expansion stored away to become yellowed on dusty 
shelves. 

Strict economy was the order of the day in every a ir line operating 
organization to m ake 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 expend itures to m ake 
certain that value was received for every cent spent. 

The opening of 1932 found passengers, mail and express being flown 
q8,509 miles daily within the continental limits of the United States. An 
additional 12,37! miles daily were being flown by American lines into 
nearly two ·score countries of the Western H emisphere. 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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Eig hteen-passen ger Curtiss Condor (2 Co.nquerors) trans ort flying over Atlanta, Ga., 
carrying Easte rn .ir T ransport passengers from New York. 

LUXURY TRAVEL BY AlR 

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 lighted airways, \ hich beca me incre::~ ingl ) popubr fo r pa en cr 
travel as welt as for the 0\ er-night di patch of mail and ex pre s. 

Continual Federal Support Necessary 

Air mail lines under contract w ith the Post flice epa rtmen t, ca rry ing 
passengers and express in addition to mail loads on pr::~ tically all of their 
schedules, were flying ro8,o1 r miles daily in the nited tares and on 
foreign air mail routes. The development of thi · sy rem v. a a re ult of 
the foresighted p.olicy of the Post ffice Department in m eeti ng the de­
mands of the public for adequate se rvice, a demand which dominated the 
administration of the postal system since the days of the pony express. The 
McNary-Watres Act, passed by Cong ress in 1930, was the major facto r in 
the stimulation of the growth of the air m ail lines and their development 
of passenger business. They looked to continued support of the fede ral 
government in the form of air m ail contracts and airvvays construct ion and 
maintenance to insure their development unti.l passenger and f reight olume 
could reach a point which would make possible a fair profit to the lines 
and reduced rates to the gove rnment for the transportat ion of mail. · 

An analysis of federal expenditures in ass i ting the development of 
railroad and highway transportation as compared w ith those fo r a ir 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's history 
with that expended by the Department of Commerce on its civil airway 
development 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 of motor road constructed under provisions of 
the Highway Act of 1921, and only 2.94 per cent. .of the investment repre­
sented in a single mile of railway. Furthermore, the capacity of the air­
ways was unlimited, required no periodic rebuilding program, and only 
low-cost maintenance. 

Traffic Interchange Facilitated 

The;_ year 1931 witnessed a successful movement toward the coordination 
of the activitid "bf both mail and non-mail lines to facilitate interchange of 
~raffic betwee~ all lines, to permit an exchange of operating experiences look­
mg toward tne reduction ~f maintenance expenses, and to standardize the 
busi?e~s practice_s of the various lines on such matters as accounting, ·de­
prectatwn, and msurance. The Aeronautical Chamber of Commerce of 
America, embracing_ with_in its -membership lines flying more than 90 per 
cent. of the total dat~y mtleage, provided the facilities for carrying on this 
work through committees on traffic, operations, maintenance, business prac-
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I I LI NKS SOUTHWEST BY . lR 
1\rncri ::tn i.n\ ays pa enge rs spec liog al n n Southern Transco ntinental airway over 

the Arizona mountain i.11 a \\ asp-J ow red F kker. 

NEAR INTERNATIONAL BORDER 
I 

Fokker (3 Pratt. and . Whitney Wasps) transport of American Airways, Inc., approaching 
Douglas, Ariz., near the United States-Mexican border. 
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rices and insurance. The pri.ncipal executive of each membe r t ra n port 
line concerned with the problem before each of the committees erve I a hi 
company's representative on that committee . T he Exec utive omm ittce _of 
the Air Transport Section headed up the whole :1cti vit y, kcq in a definne 
check on the work of each g roup but permi tt ing a co n ide rable deg ree of 
latitude in the authority of each committee. 

The problen1 of coordination of traffic practices to pe rmit fac ile inter­
change of passengers and goods from one li_ne to another, thereby trength­
ening the connecting links in the nation's a ir line net\ ork, wa one of 
the most important facing the Transport ection at the opening of 193 1. 
With the approval of the Executive Committee, the A ir Tra ffi c Confe ren e 
of the Aeronautical Chamber of Comrnerce was formed with the ge neral 
traffic managers of all member lines authori zed to represe nt their con1panies 
in deliberations of the Conference on tra ffic matters. feetings at Chicago 
in February and at Detroit in Apri.l 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 corn.missions, elimination of free or 
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 engine manufacturers from the operator's viewpoint and in the 
promulgation of a Code of Safety Practices 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 
prac.tices of. the lines and made possible adoption of the best methods and 
~ervrce eqmpment developed. The committee adopted a system for the 
mterchan~e of information "between meetings through reports, photographs 
and drawmgs sent to the Section Manager for 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 
s~udy of dep.reciation and obsolescence rates used by the various lines for 
aircraft, engmes, and equipment, the discussion of which brought about 
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HOURLY SER\ ICE ATTRACTS CROWDS 

Lud ing to n Air L ines· freq uent service bcrwec n ew Yo rk and \Vashing ton m Stinson 
Airliners a tt rac ts crowds to \· ·ashington-Hoove.r A irport. 

NATIONAL CAPITAL'S AIR LINE CENTER 

Passenger wmtmg room of the Washing ton-Hoover Airport through which pass the 
great and near-great of the nation to travel by air. 
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a standardization of the rates used by all lines. A sub- ommittce, on­
cerned with air mail accounting problem s, coope rated closely with rei re­
sentatives of the Post Office D er artment in wo rk ing ou t deta il o( the 
uniform accounting system which aU air mail ope rator were r quir d t 
follow in their reports to the gove rnment. 

New Regulations Approved 

The Air Transport Section Committee, com pose I E the p re i I nts of 
member lines, m et in Vlashin !!'ton late in Jul y and d re" up a p ro ram of 
recommendations and suggestions for considerat ion of the epa rtmcnt o 
Commerce at its joint me ting with the operators n the o e rnrncnt rc u­
lation·s affecting interstate air passenger lines. T he [ ro rra m aided in c r -
tallizing the opinions of all operators at the con fe re nce a nd m ade pos ibl e 
the adoption of all salient points which '' e re mutually agreeable to the 
operators and officials of the D epartrnent of Commerce. \1\ ith the approval 
of the Section Executive Committee, the Chamber undertook a campaig n to 
lay the facts and problems of air transport before editors and publishers of 
newspapers throughout the country in an effort to obta in 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 " Av iation 
and the Press," was an immediate response from newspapers throughout 
the country commending the campaign and expressing their willing ness to 
cooperate. 

Through its statistical department, the Aeronautical Chamber of Com­
merce kept the traffic and operating departments constantly 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 minim.um was 3·94 cents. 
The average passenger rate per mile was 6.53 cents. This was lower than 
the June, 1931, rates of 10 cents per ·mile maximum, 4·53 cents minimum, 
and 7.01 cents as the average. It was a marked cut under the figures for 
J~nuary, I·93I, when 12.5 cents was the n~aximum, 5.2 cents the minimum, 
and 7·4 cents the average. It seemed an unbelievable reduction below the 
prevailing rates of June, 1928, when the first study was made. The 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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\ s a res ttlt of the ag reement betw een the lines on baggage weights and 
rat · ba o:~ e carried free \ as standardized at 3 0 pounds as contrasted with 
wcioht whi h Ya ried f rom 15 to 35 in previous }ea.rs. Cha rges on baggage 
in ex ess of 30 pounds were standa.rdized in 1931 at one-half of one per 
cent. of the rotal fa re per pound, although one line charged a fla t ro cents 
pe r pound ex s baggage rate. I n prev ious )Ca rs, excess baggage charges 
ra n ed (rom r cents per pound to $1..0 0 per pound, making the easy ex-
ha n e o interli ne baggage almost impossible. 

\ JI major air transport operators \ ere members of the ir Transport 
ection and of the . ir Traffic Conference the roster at the end of 193 1 

indud in : merican in, ays, Inc. with its Colonial , Universal, Interstate, 
E mbry-R iddle Southern and Jaskan d ivisions; Bo\\ en Air · Lines, Inc.; 
Century ir Lines, Inc., with its subsidiary, Centu ry Pacific Lines, Ltd .; 
Eastern \ ir T ransport, Inc.· Lud ington Air Lines, Inc.; Nat ional Parks 

irways, Inc.; N orthwest, A irways Inc.; Pan Am erican Airways System ; 
Pennsylva nia Airlines, Inc.; Rapid Air Transport, Inc. ; Transamerican Ai r­
lines Corp.; T ransconti nental and Western Air Inc.· United Air Lines, Inc., 
wi th its N ational Air Transport, Boeing Air Transport, Pacific Ai r Trans­
port, and Varney Air Lines divisions; and Western Air E xpress, Inc. 

Trend Toward Consolidation 

T here \\as a defi nite trend during 1931 in the major fi nancial g roups 
which ma intained control of the principal mail , passenger and express lines 
to consolidate the activities of their subsidiaries and eliminate duplication of 
effort by coordinating aU holdings into a single system . One of the out­
standing e-xamples of this trend was the formation of United A ir Lines, 
Inc., as the operating company of the United Aircraft and Transport Corp. 
group, consolidating its four air line subsidia.ries: N ational Air Transport 
( N ew Y ark-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. 
Johns~n, 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 Airways, Inc., its operating company, tying 
into one vast system the Colonial, Universal, Interstate, Southern, Embry­
Riddle 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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Transcont inental and Western Air, Inc., formed b T T -l\'iaddux \ir 
Lines, Inc., and W estern Air Express, Inc., to operate the tr. n continental 
mail and passenge r route between New York and L s \.n 
a branch line to Chicago d uring 193 1 and concc ntr:ned 
tion of the western and eastern sections of its 2, 26 mile t-t · 
with operating headquarters at K ansas C ity. enera l l\ I t r orp., 
through its aviation subsidiary , eneral \.\ iat ion k­
holder in Transcontinental and We tern in •Ma rch ' hen it purcha ed ~o,ooo 
shares of stock in W estern Air Expres, Inc. I n July Ha rri 1\ f. I-bn hue 
who had been ill for some month s, resig ned as Ire ident of Tran cont inental 
and W estern Air and Richard vV. Robbin ' a la ter elected t ucceed him . 
C. M. Keys continued as cbainTtan of the board with D. l\,f. heaffe r, who 
represented the Pennsylva nia Railroad, one f the la r:re ·t tockh olde rs in 
TAT-Maddux Air Lines, as chairman of the execut ive ommi ttce . J. J\lf. 
Schoonmaker, jr., president of eneral A\i ation Corp., wa · elected vice­
chairman of the board and of the executive com mi ttee . 

Transcontinental and W estern A ir cl osely coord inated its a ti\ itic w ith 
those of financially affilated Jines, including Pennsylva ni a irlines, Inc., the 
operating company of Pittsburgh Aviation Industries Corp. which held a 
stock interest in TWA; and Eastern Air T ranspo rt, Inc., a subsid iary of 
North American Aviation Corp. with Mr. Keys as its preside nt . orth 
American Aviation, as an investor, held a substantial interest in TAT ­
Maddux Air Lines, and completely controlled Eastern A ir Transpo rt, Inc. 
(New York-Atlanta-Miami), and Compania Nacional C uban a de Av iacion 
Curtiss, operating domestic mail and passenger lines in C uba. 

Western Air Express, Inc., continuing unde r the leade rship of M r. 
Hanshue as president, operated its San Diego-Los A ngeles-Salt L ake C ity 
and Cheyenne-Denver-Pueblo mail lines-not included in the consolida tion 
with TAT-Maddux-and leased equipment in Aug ust from Midcontinent 
Air Express to operate new mail extensions from Pueblo to A marillo and 

1 
'' Pueblo-Albuquerque-£\ Paso. W estern 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 p.eronautical field through its own­
ership of Stinson Aircraft Corp. and Lycom.ing Manufacturing Company, 
entered the operating field in 1931 with the organization of Century Air 
Lines, Inc., which 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 boa rding United Air Lines' Ford (3 Pratt and \\ l~i tney \¥asps) transport at 
Cbjcago fo r six and one-hal£ hour flight to New York. 

BAGGAGE WORRIES 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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al so president of the \uburn and C rd m tor car companie , became pr i­
dent of Centu ry Air L ines, Inc. and ha irma n ( the I f ent ury 
Pacifi c L ines, Ltd. 

W ith the exte n ion of its line to r( lk ::111 cl Atla nt i it the ! cw 
York, P hil adelphia a nd Washi n ton \i rw::~ys orp . fi nan cd pr in ip311 b 
C . T . Lud ington and N . . Lud in ton, brothers, be amc Ludin wn \ ir­
lines, Inc. James M. · aton, erstw hi le general t rafEi m ana r f P3n \ mcri­
c3n A irways, Inc., became president and ge neral m3n3 ·e r the :n la te in 
the yea r; Ge ne Vidal a nd Paul Coll in , orig inator of the every our-on-the­
hour service, continui ng as execuri e vice-pre ident and i e-p rcsident in 
charge of operat ions respectively. 

T hompson Ae ron3utical Corp. also establ i hed 3n ope ra ting eli i ion 
during 1931, named Transame rica n A irlines Corp . to ord inate the mail, 
passe nger and exp ress line of the compa ny with R . fa r hall a p resident: 
and E . G . Thompson as chairma n of the boa rd . Mr. M :H hall , a \C teran 
in aviation, had bee n vice-pre ident and general manager of the company 
before becom ing pres ident. 

Telegraph Companies Sell Tickets 

The entrance of the two g reat telegraph systems into the fie ld of 
m arketing air transportation through their thousa nds of teleg raph offices 
throughout the country was a n impo rta nt step taken d uring 1931. T he end 
of the year found pract ically every A merica n a ir t ransport line in the U ni ted 
States under contract with the Postal Telegraph Cable Com pa ny or West­
ern Union fo r the sale of a ir line t ickets. N egotiations leading to the 
development of this merchandising pl an were ca rried on through the Air 
Traffic Conference of the Aeronautical Chamber of Commerce. The lines 
also entered into cooperative arrangements, where their interests were in 
common, for _the operation of Consolidated A ir Ticket O ffice s in principal 
traffic centers. 

The development of a ir express, also aided by door-to-door delivery 
arrangements with the telegraph companies, was the object of concentrated 
attention by practically all lines du ring 193 r. In Aug ust, Transcontinental 
and Western Air inaugurated the first overnight air freight service between 
New York and Kansas City. In November, the compa ny entered into an 
interline air express arrangem ent with Pennsylvania Airlines, Bowen 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 resulted in an increase of more than 200 per cent. 
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 were 
men with thousands of hours of experience; co-pilots or assistant-pilots were 

------------------------=----------------~ 
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SCHEDU LED AIRWAY 

R oute 
No. Operato r Routes Operated 

P.oute 
l\.Jl lengc 

CD National A ir 
T rans. Co. Inc. 
(United Air 
Lines) 
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- port, Inc. 
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{.;\ Seattle-VIctoria 
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lina Air Line 0 New Orleans Air 
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well trained men; and stewards, hostesses or courier , employed on the 
Ienger lines, were college rnen or ''omen with spec ial qualification . Re­
ports to the Aeronautical Chamber of Commerce fo r 1 1 indi ated th at 
the air transport lines' employees ro ters ' ' ere the la rge t in the hi to ry f 
the lines, despite the ge neral depression. T here were , 7 cmpl yed b) 
the lines in 1931 as compared \ ith 6 350 in 1 o. n he r r pay r II 
were 782 pilots, 3,091 mechanics and .r round 1 ers nn I. The rem, ind ·r 
were traffic solicitors or admini trat ive exec uti, es . 

A fleet -of 720 planes was employed by Am er ican air line in r "' r as 
compared with 685 planes in 1930. The 1931 equi pment li t in ·luded )) 
land planes, 27 seaplanes and Aying boats and 3 amphibians. in ole­
engined planes outnumbered all other cl asses w ith 463, principa lly be au e 
of the large number of efficient mail and expres or m:~il - pas enge r pl anes 
so equipped. Tri-motors numbered 173, and twin -eng ine I pl ane accounted 
for 19. Of the seaplanes, 20 vvere single-eng ined an I 7 \ ere t \\ in-eng ined. 
Seventeen of the amphibians were twin-eng ined, 2 ' ·e re four-eng ined, and 
19 were single-engined. Air-cooled eng ines predominated by types \ ith 
832, as compared with 38 water-cooled , totaling 870 eng ines in use . Three 
air-cooled Diesel engines were reported in use during 193 I. 

New Lines Opened; Others Extended Or Improved 

The stories of the development of each air transport line composed a 
picture unprecedented in the history of transportation. While 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 Ferries, Ltd., the "world's shortest a ir line" operating ove r the 
seven-mile route across San Francisco Bay ,from San Francisco to Alameda, 
carried 2o,ooo passengers during 1931 on its unique fe rry service . Traffic 
volume was steadier throughout 1931 than in 1930, when the line's novelty 
attracted 6o,ooo passengers. · · 

Alaska Washington Airways, ·Inc., linked Alaska with the Ameri­
can air transport network with bi-weekly service from Seattle to Juneau, 
Alaska, carrying more than r,3oo passengers during 1931 over the 1_;03o 
mile route. The operations of this line, together with other American li'nes 
radiating outside the continental limits of the United States, are discu~sed 
in the next chapter, ' ~Alaska to Argentina by Air". 

American Airways, Inc., as the operating company of the Aviation 
Corporation of Delaware, coordinated a vast system of air lines extentding 
from New England, through the middle-west and south, to California, 
inaugurating 1,821 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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Fokke.r (3 Pratt and Whitney Wasps) transport of \ es tern Air Express, Inc., fl ying 
directly ove r Hoover Dam s.ite on Los Angeles-Salt Lake route. 

NEW YORK BOUND pASSENGERS 

Boarding Western Air Express plane at Los Angeles for six hour flight to Salt Lake 
City where direct connections are made for New York. 
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and Boston, ma.ki.og a total of six round trips a day. ew daily round trip 
services were opened between ew York and levclan I r. Lou i and ew 
Orleans, Louisville and Fort Worth, Dallas- an \n toni and D lla ­
Amarillo. Additional round trip sched ules cbily ' ere inau ' urated to u1 -
plement service between Chi ago and incinnati, levebnd and a hvill· , 
and Chicago-St. Louis. Sixty cities \ ere ser ed d::~ il y on \m crica n \irwa ' 
great network of lines with scheduled mail, passenger ::~nd cxpre crvi e 
over Air Mail routes r, 2, 20, 21, 22, 23, 24 , 30, 33 and Foreign '\ir M::ti l 
route I, which linked New York with Montreal. The company operated 
one of the three main transcontinental routes, linking Atla nt:l with Los 
Angeles, as well as a network of lines in Alaska, which will be descri bed in 
the next chapter. Nearly 100 planes were required by America n Airways to 
maintain its service during 193 r, flyin g more than 7,soo,ooo mi.les wi th 
nearly 6o,ooo passengers, rs,ooo pounds of express and r,soo,ooo pou_nds of 
mail. The company carried out an exte nsive development program during 
1931, surveying, establishing and operating 6 r.o 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 install ed O\ er 6,ooo miles 
of airways; 13 radio telegraph stations, 44 teletype 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 r, 1930, witl1 one 
round trip daily between Fort Worth, Dallas and Houston, expanded its 
services during 1931 to operate r6 passenger and express schedules over four 
divisions with 4,114 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 closely 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, 
r8o 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 

.. - - - -
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qo-B-4 (Pr:~n :1 nd v\ hitncy H orner) biph nes of 
:Jrc sttn in the tri -st:J tc service. 

OVER "RICHEST ·HILLS IN THE WORLD" 

N ational Parks Airways' Fokker Super-Universal (Pratt and Whitney Wasp) monoplane 
in fl ight over the rich mines at ~utte, Mon"t. 
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organized early in 193r, bega n ope rations Ma rch 23 between Chi ago, De­
troit, Toledo, Cleveland and St. Loui s, fea turi ng fre 1ucnt schedules and 
low rates over the 886 miles of routes. Excl usive pa cngc r crvicc was 
maintained, with a special express department crea ted eparate from the 
traffic department late in the yea r to develop new bu inc s. outh Bend, 
Ind., was added during the fi r t month of operati n and Bl om ington Ill. 
became a stop late in September. Operating a fl ee t of r4 tinson (Ly m­
ing) Airliners, supplemented by 16 \.u burn limou ines fo r g round trans­
portation, Century ·Air L ines ca rried 40,213 revenue pa sc ngers over 
r,223,828 miles without injury to passengers or pil ots du ring the fi r t six 
months of operation. In mid-September, ma inte nance and operations head ­
quarters and general offices were located in a g iga ntic nc \ hanga r on the 
Chicago Municip~l Airport. 

Century Pacific Lines, Ltd., a subsidiary of Century A ir Li nes, Inc., 
started passenger operations July 3 between Sa n D iego, Los ngeles, Bakers­
field, Fresno, Oakland and San F rancisco, but extended the route to approxi­
mately 900 miles of routes with Sacramento the nort hern terminus and 
Phoenix, Ariz., the southern terminal. New stops we re added at San Jose, 
Salinas, Santa Maria, Long Beach, Yuma and E l Centro. W ith fare s below 
those of the railroads, it operated a flee t of Stinson (Lycoming ) A irliners 
on 26 daily schedules radiating from Los Angeles on its routes, ca rrying 
r6,ooo passengers, rs,ooo pounds of newspapers and r r ,s oo pounds of ex­
press during the first four months of operation. 

Continental Airways, Inc., inaugurated a hig h 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 fi fteen 
minutes. It Whs exclusively a passenger service. 

Corporaci6n Aeronautica de Transportes, S.A., an American­
owned line in Mexico connecting with the Am.erican domestic system at 
El Paso and Brownsville in T exas, 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 193 r, 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,ror miles of 
routes extending from N ew 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 r. Other services inaugurated during the year were those to Atlantic 
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"THREE M1LE A r-..fiNUTE" SERVICE 

Vlith h.igh speeds above 200 m i.l cs an hour, Wasp -powered Lockheed Orions with 
retrac tabl e lan ding gears arc used by Bowen Air Lines. 

BOWEN SERVES SOUTHWEST 

Fast Lockheed Vega (Pratt 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, Baltirnore and 'A ashing ton ; to orfo lk 
from Richmond; and to Augusta, Charleston and Savannah &om \.tl anta. 
The company purchased the rights of New York im ays, a sub idia ry of 
Pan American Airways operating between ew York a nd tl antic Ci ty, 
and merged it with the Eastern Air Transport orga ni za tion. 1 e\ ter­
minal facilities were completed at I ewa rk A irport, 14 new radio station 
established at strategic points along the route, a nd twO-\ ·ay radio appa ratus 
installed on all planes. Reduced round trip rates and a reduction of one­
way fares to all points, amounting to 14 per cent,. were inaug ura ted. The 
company experienced an increase of a quarter million pounds of a ir mail 
on its Air Mail contract 19. Plans for an elaborate express se rvice were 
under consideration at the close of the year. 

Gorst Air Transport, Inc., operated an hourly passenge r-expre fer ry 
service ,between Seattle and Bremerton, Vifash., tra nsporting 12 ooo pas en­
gers and 30,000 pounds of express during th~ yea r o er the short 15 mile 
route. 

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

Ludington Airlines, Inc., which inaugurated hourly passenger and 
express service in September, 1930, between New York, Philadelphia and 
Washington under the name of the New York, Philadelphia and Washing­
ton Airways Corp., extended its service in I93I 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 vvere made 
with 66,ooo passengers. New tri-motored Stinson (Lycoming) Airliners 
were added i:o 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 fare, air transport between important population cen­
ters. Air express service was provided with door-to-door delivery through 
an arrangement with Western Union. 

Main Flying Service, Inc., discontinued operations October 1, 1931, 
after operating I I 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 Tacori!.a in April, 1931, operating round 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. 

Martz Air Lines, Inc., a subsidiary of Frank Martz Coach Company, 
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Inc., o rated laily 1 a en r sc n •t e wi th two round trips between e 
): ork :tnd uffalo 3 ~3 miles, \ ·ith tops at troudsburg, 'Wilkes-Bane, 
·!mira and D:1n ville. 

M e t ro polita n Ai r F erry Service, inau •ru.rated b) the Curtiss-W right 
·!yin erv ice · 'I rem bcr 4 1931 Linked the three pri n ipal airports in the 

New Y rk mctr politan area with hourly ferry r.ice in t.ri-motored planes 
ar I \ · rate , makina top at Ne\\':trk \irport Flo •d Bennett F ield, and 

I nn I . urti \irport. The servi \va di ontinued in December for 
the winter month . It was to be re ned in the spring with amphibian 

·rvice d irect to Manhattan . 
National Parks Airw ay s, Inc., op rating mai l passenger and ex­

pre s se rvice on ir 1vfail co nt ra t 26, expe rien ed a steady growth of its 
mail and passe nge r busi ne s durin r931 over r9,;0 fig ures for tl1e route 
between alt Lake ity 0 rden P atello Butte Helena and Great Falls. 
T he number of m ile flO\\ n da il y by the com pa n \\as increased to 718 on 
1vfay 15 \\hen a round trip f:l ight between Po atel lo and Great Falls was 
added to 1 rovide two round trips da ily over the entire system. T he lighted 
po rt io n of the line was extended as fa r nortl1 as Spencer, Idaho, from Salt 
Lake C ity increasing the efficiency of the mai.l service. T\ o-way radio was 
insta lled on three planes u eel for ni ht fl) ina with plans for extending the 
twO-\· ay service to all planes. 

Northwest Airways, Inc., inaugurated three new daily mail, passen­
ger and express services in 193 1: St. Paul to Pembina, N .D.; St. Paul to 
D uluth ; and F argo to Mandan, N .D. supplementing its older services from 
the T win Cities to Chicago via M ilwaukee, to Chicago via Rochester, to 
O maha, and from Milvvaukee to Green Bay, \ 1-., is., and Chicago to Madison, 
W is. All schedules carried mail , passengers and express daily with the 
exception of the T win Cities-Omaha service which was weekly with passen­
gers exclusively and the Chi~ago-Twin Cities route via Milwaukee which 
ca rried passengers, mail and express on two round trips daily. Ford and 
H amilton planes \Vere used on Air Mail route 9· 

Pan American Airways Company inaugurated, August 1 , 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 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 Brqwnsville, Tex. These extensive operations are discussed fully 
in the next chapter, "Alaska to Argentina By Air." ' ' 

Pennsylvania Airlines, Inc., a division of Pittsburgh Aviation In­
dustries Corp., operated Air Mail contract II 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 authori zed June 8 over the 
Pittsburgh-Washington division, previously operated as an cxdus i e passen­
ger service. Stinson (Lycoming) A irliners were add ed to replace Fa irchilds 
in service to care for the new ser ices. Late in 193 r, passe nger rates were 
reduced approximately 25 per cent. and a new in terl ine express a rrangement 
with Transcontinental and Western Air, Inc., BO\\ en ir L ine, I n ., and 
United States Airways, Inc., was announced, with the cooperation of Po tal 
Telegraph for door-to-door delive ry at rates ranging from II cents per 
pound. Radio was installed on all passenger planes, an elaborate private 
teletype system established, and ew weather stat ions added along the route. 

Rapid Air Transport, Inc., a wholly owned subsid iary of Rapid Ai r 
Lines Corp., continued the operation of a passenger and express line from 
Omaha to Kansas City and St. Louis with flag stops at St. Joseph and 
Columbia. Two Bellanca (Wright Whirlwind) Pacemakers and a Ryan 
(Wright Whirlwind) Brougham were used in the senice. The line was 
completing its second year of operation over the 406 mile airway at the end 
of 1931. The route was lighted for night flying, but the late afternoon 
schedule was advanced during the wiuter 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, 
l\1iss. 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 I9JI, maintained its service over Air 
Mail route 27 serving r8 cities in Ohio, Michigan, Indiana and Illinois. Its 
mileage was increased during 1931 from approximately 6o,ooo to more than 
I50,000 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 1 and November 8, flying 
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 conce-rned 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 1931." 

Transcontinental and Western Air, Inc., continued operation of 
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EW YORK'S AIR FERRY 

Ford transport with three 'Wright Whirlwinds seen on triangular course flown hourly 
by Curtiss-Wright between mctropoUta.n airports . 

DIRECT CONNECTIONS FOR NEW ARK 

Passengers boarding Curtiss-Wright Air Ferry at North Beach in Queens to make 
connections with regular air lines at Newark Airport; 
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its coast-to-coast New York-Los Angeles all -air sen ice in 36 hour and ai r­
rail service in 48 hours, in addition to two round trip Rig hts bctw en L o 
Angeles and San Francisco daily with ma iJ, p:1ssenge rs and expre . L o al 
service between Tulsa and Oklahom a Ci ty wa d iscont inued in \.pril , and 
a new direct all-air service was inaugurated May 1 bet\\ ee n e\ York and 
Chicago on an eight-hour schedule with stops at Phi ladelph i:1 , H a rrisbu rg 
Pittsburgh and Fort ·wayne. In August, two add iti nal round tr ip fo r 
passengers and express were inaugurated betwee n ew York and P itt . 
burgh, which in combibation witb the t ranscontinenta l and hicago servi e 
provided four round trips daily b,etweeJ} ew York and P itt bur •h on a 
schedule of little more than two hours fo r ~he Aight. In ugu t th e fi rst 
overnight air freight service in the country was opened between ew York 
and Kansas City; and in N ovembe r, an interline a ir express arrangement 
was put into effect which assured fas t ser i e to any point on the lines of 
TWA, Pennsylvania Airlines, Bowen Air L ines, or U nited rates A irwa ys, 
with door-to-door delivery pro~ided by Postal T eleg raph. In October, co­
ordinated service was offe red through an arrangement w ith G reyhound 
Bus Lines for through ticketing of passengers and express. The compa.!,1y 
carried mail under provisions of Air Ma il contract 34· In A pril , TvV A 
inaugurated the first "24-hour" coast-to-coast service for m ail and express 
only with two round trips daily between New York and Los A ngeles. 
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 K ansas City Municipal A irport 
were completed in 1931 to house the central operating base of the company. 

United Air Lines, Inc., formed during 1931 as the transport operat­
ing subsidiary of United Aircraft and Transport Corp., maintained four 
closely coordinated divisions: National Air Transport, Boeing A ir 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 ra il 
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 fleet 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 piJots and a g round 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 1931, carrying 7,ooo passengers 
in peak months. It flew a total of 10,8II>428 miles during 1931-the largest 
single air line operation in the world-and carried 2,292 tons of mail, 
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CO \ ST-TO-COAST SERVJCE 

Transconti nental and \ :0.1estc.rn Air, Inc ., serves cities from coast-to-coast with Ford 
(3 Pratt and W hitnC}' W:~sps) 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, U nited was fly ing r8 ooo 
miles every night and I7,000 miles each day. During 193 r, it inaug urated 
28-hour service from San Francisco to New York and 3 r-hour westbound 
schedules, providing the only day and night transcontinental pas enger mail 
and express service. The Pacific Air Transport div ision extended its e:ntl e­
Los Angeles route from Los Angeles to San Diego, and, in May, inau u­
rated daylight tri-motored passenger service along the coast, doubl ing its 
mileage record during 1931. The Boeing Air Transport di vision added a 
third schedule daily on its San Francisco-Chicago route. The ational A ir 
Transport division added a fourth daily round trip betwee n C hicago and 
New York, providing a twilight service, and inaug urated a tri -motored 
passenger service between Chicago and D all as. The Va rney . ir Lines di vi­
sion changed one of its two daylight round trips between Seattle and Salt 
Lake City to a night schedule in both directions, when the lig hted airway 
through the Columbia River gorge was completed. United A ir Lines 
through its divisions operated Air Mail contracts 5, 8, r8 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-contractor 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 the year. 

Western 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 TA T-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. Two 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 operating 
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, \\ c tern Air Expr s was 8 ing ) ,Io6 miles daily and 
opcratin Air fa il routes 4, 1 _ and part o ., . 

W estern Air Service Corp. whi h had perated an exclusive passen­
cr sen·i e between Omaha and Oklahoma it)' in 1930 changed its routes 

in 19 .)1 to p roYide a rou_nd trip dail) betwee n ioux Ci ty Omaha Lincoln, -
alina, \ i hita Ponca City and Tul n and a n additional round trip be­

tween \ i !Uta and Tulsa. 
There were eve ral other small air line operations inaugurated in 1931, 

but their traffic volume and dail milea e had not increased sufficiently to 
ind ude thern here. n e..-.;amination o the · nited rates ai r transport fold­
ing map in e rted in this chapter w ill reveal the nation-\ ide character of 
this fast g rowing air line network ' hi h wa serving more tliao roo,ooo,ooo 
persons in the United States alone. 
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LINKS CUBAN CITIES 

Ford (3 Pratt and Whitney Wasps ) transport ot the Com pa iii a Nacional C ubana de 
Aviacion Curtiss, an America n-controll ed line, read y to leave Hava n ::~ . 

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. 
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ALASKA TO ARGENTINA BY AIR 

a t I nte rn::~tional Network Under Many Flags Links All Nations of 
v\ e tern Hemisphere-Pan American E xtends Routes-American 

ir\vays in Iaska- .nuual Latin \..merican .Revie\·vs 

;\MERI N ente rpri se on :1 dozen f rontiers continued to lead the •..vay 
£"l. durin o- 1931 in the development of a vast network of international 

air lines in the v. e tern Hemisphere from northernmost Alaska to 
the fa r southern capitals of Chile ::~nd \.rgentina. Lines extending across 
the Canadian boundary linked th~ s stem of ai r lines in the United States 
witJ1 that of Canada at Halifax for the maritime pro inces, at Montreal 
fo r the rich eastern centers in Ontario and Quebec, at vVionepeg for the 
g reat western prairie provinces, and at \ ictoria, \ ancouver, and Manaimo 
for British Columbia points, extending nortlm ard to Ketchikan and Juneau 
in Alaska. Planes of an American-owned line in Alaska were supplanting 
the dog teams of former days v. ith a far northern air system. 

From air line termini along the southern border radiated another 
system of Americ~n-owned lines which extended from Miami to islands 
in the Caribbean 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 \Vest coast of South America to Santiago in 
Chile, where a line spanned the Ande~ to Buenos Aires--completing a 
circle of air lines around South America. But even more, passengers 
and mail carried from the United States to centers in 32 countries of 
Central and South America under the American flag found a dozen other 
air networks, under the national flags of Latin American republics or those 
of enterprising Eumpean nations, ready to serve in extending 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 on 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 
outpost of the civilized world, was linked by a direct air line frqm Buenos 

)I 
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Aires, the Argentine terminus of the American line, to Rio Gallegos. 
American holdings in air lines of Cuba, Peru, Colombia, Mex ico, and the 
Canal Zone were a further tribute to the initiative and enterpri se of the 
United States in aiding to develop this international network. V.. hat was 
even more, German, French, Dutch and British interests we re do ely 
allied with those of America in building a g rea t system of lines linking 
all parts of the Western H emisphere. The courage and initiati\ e of Lati n 
American republics in backing national air lines under their own flags we re 
also to be commended. 

Lines Extending into Canada 

On August r, the Pan American Airways Com pa ny inaug urated 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 future routes across the. North Atl antic from Canada to 
Europe, the first few months of operation set a record for pioneer air 
line operation with passenger traffic averaging So per cent. of the capacity 
of the planes. 

The Colonial Division of American 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 Airways, Inc., flying northward from 
Chicago, St. Paul and Minneapolis, carried passengers to Winnepeg, where 
lines of the 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 connect with the domestic 
air network. Alaska Washington Airways linked Seattle with Victoria, 

'" Vancouver and Manaimo in British Columbia with a passenger and 
express service. 

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 airways" connecting the centers of population in Canada and 
meeting the American lines at border points. 

Daily service was maintained during 1931 between Detroit and Toronto, 
200 miles; weekly service was afforded points along the North Shore of 
the St. Lawrence River; and a bi-monthly serV"ice was operated to Anticosti 
Islan.9s and Magdalen Islands in the maritime provinces. This service was 
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'• CJ il cd the " m ost u nu su;:t l cit y in the world," Port au Prince is reached by Wasp­
powered Fokkcrs of Pan . m e.rica n Ai rways S) Ste.m . 

FLYING BOATS TO JAMAICA 

Giant Consolidated Commodore (2 Pratt and Whitney Hornets) flying boat of Pan 
American Airways preparing to take-off from Miami for Kingston. 
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operated during the winter when other means of transportation \ ere s b­
ject to tie-up due to snow and ice . 

Passenger and freight service was main ta ined on a da il y s hcd ule be­
tween Montreal, Quebec, Moncton and Charlottetow n. F rom Pembina 
N.D., at the United States border, passenger, mail and express service wa 
operated northwa rd to Winnepeg, Regina, Moosejaw, Lethbridge, alga ry 
and Edmonton. Occasional service was offe red from Edmonton to kla ik 
on the Arctic Ocean, weU within the Arctic Circle. 

American Lines in Alaska 

Alaska Washington Airways, an America n line, maintained a serv1cc 
with fast planes for passengers and express from Seattle through British 
Columbia to Juneau, Alaska, 1,o6o miles, on a tw ice weekly se rvice du.ring 
the summer months. 

The Alaskan Division of American A irways operated on an extensi ve 
system of lines farther north in the territory of Alaska, supplanting the 
dog team with the airplane in the life of the inhabitants. 

Its system covered a territory about I,ooo squ are mile . T he 
planes flew to Siberia on the west, to White Horse, Ca nada, on the 
east; as far south as Skagway and north to Point Barrow, in the A rctic 
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 ord'ihary 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, and to 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; Ancho!:_age to Bristol Bay, 
~onthly; Fairbanks to Nome, weekly; Fairbanks to Fort Yukon, weekly; 



AL · KA T O A RGE. -TINA .BY AIR 55 

F< irb:tnks to ·a le e e.r other week; Fa i.rbaoks to W iseman, monthly. 
Jl of these r ut in luded t p at town and village-S al ong the cours.es. 

P a_n Am erican A in\ ays Vast System 

The p "nin "' of 1 . _ marked the end of a pio.oee.ri.ng era for the Pan 
meri an \i rwa)' · tern and pia e I the company in a position to ca.rry 

ut the prio ipal ta k '' hi h on£ront the oited State-S in international 
air tr~tn port. The y ar \\ a a p r·iod of readj u tmeut in which routes and 
scbed ule were hanged new exteo ions inauuurated, and revisions made 
in the mpan)' s O[ crati ng poli to ed up international a.ir mail and 
pa en r er ices and in ure thei r dll i nt operation without interruptieo. 

The mo t si nifi ca nt ch:w ae came with the announcement Dece.mbet 
r that the company w::t .Ia) i.n the g rou nd'' ork .for the largest marine 
air t ransport operati on in the world. T his called for giant flying boats 
to make sched uled runs out of i\IIiam i 0\ er the 7,-oo n~ile eastern trunk line 
to R io de Janeiro and Bueno i res by wa of t.he \~ es t Indies; across the 
di.rect trar1s-Ca rribea n route to Ba rranquill a, Colombia, and the Canal Zone; 
and o er the shuttle routes b} '' ay of Cuba Mexico and Salvador and 
along the north oast o.f South America . 

Install 'ng thi s Ayirig boat operation '' as one of the most sweeping 
readjustments ever instituted by an air transport company. It called for 
the construction of a g iga.nt.ic seaplane base, which was designed to be 
Lhe largest in the world. The Pan Am erica n International Airport at 

liami, one of the fin est landing fields in the country and formerly used 
by the compa ny 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 
equip~:nent, which for four yea rs had operated from this port, was trans­
fe rred to Brownsv ille T exas, the western terminus of the company, to be 
used on the Mexican and Central Am erican 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 aKd over the Andes to Argentina and Uruguay. Ten 
p~tssenger 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 Sikorsky 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 \Vest Indies. Twin-motored 24 
passenger Commodore Bying boats were used on this run. Direct Bights: 
were made to Nassau and Havana from Miami, and the shuttle formerly 
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operated across the Caribbean to Cozu.mel was rerouted to Me rida, . fexico, 
and on to Belize, British Honduras, Puerto Barrios, Gua temala a nd al­
vador, where the eastern and 'vvestern trunk lines met. 

Flying boats making the run across the Caribbea n to Col m bia and 
Venezuela also were to be based at Miami. A rri ving at Ba rra nq uilb, 
Colombia, these planes connected wi th shuttle se rvices we t to the Ca nal 
Zone, meeting the western trunk line, and east to T rinidad , w here the 
air passenger coul cJ transfer to the eastern trunk line operated from i'vfi ami 
to Rio de Janeiro and Buenos Aires. T hese various changes removed the 
slightest possibility of hav ing maiJ and passenger service del ayed clue to 
any local interference which might occur from time to t ime. 

Throughout 1931, important extensions were inaug urated which led 
to the feasibility of the program of reorga ni za tion laun ched late in the 
year. The gap between Santos, Brazil, and Buenos A ires, A rgentina, w hich 
stood as the only break in the system around the South America n conti­
nent, was closed October 26 when the United States Post O ffi ce D epartment 
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 America n A irways 
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 directors. 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 ove r water 
hop in the world was shifted from the Canal Zone to Barranquilla, Colom­
bia, cutting off more than 170 miles and offering better connections to the 
eastern and western trade routes. 

During the spring of 1931, 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 launched on an experimental basis and three 
months later was approved and instituted througryout the remainder of the 
system. Drastic fare reductions were made in March, passenger rates being 
slashed from eight to 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 devel-opment of the company's equipment during 
the year came with the introduction of two giant 50 place Sikorsky S-40 
( 4 Pratt and Whitney Hornets) a!nphibions, the "American Clipper" and 
her sister-ship the "Caribbean Clipper." These mammoth planes were 
constructed as the first of a fleet 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 
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Po rt au Prince, l-bit i pa sc bc neatb a Fokker (3 Pratt and ' ' h_itney ·wasps) transport 
of Pa n Arncrican Airways link ing t.be \\ est Ind ies. 

NICARAGUA PROVIDES CONTRAST 

Old and 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 ca pturin 1111 ortant 
world trade routes by air. Unlike the development of the mc rican equ ip­
ment which was financed by private capital, the E uropea n flyin boat 
were built with the aid of generous cash subsidies from the g vernmcnt. 
Mrs. Herbert Hoover acted as sponsor of the fi r t sh ip clui ten ing i 
"American Clipper." Col. Charles . Lindbergh flew it on the inaug ura l 
two-day trip from Miami to Colombia and forecast eve n fa ter se rvice wi th 
his record return flight of 12 hours in one day from !ambia to flori da. 

American-Owned Line in Mexico 

Next to the vast Pan American system in the number of miles chcdul d 
to be flown weekly by the various Jines .in Latin \merica stood an thcr 
American-owned line, the Corporaci6n Aerona.utica de Tran partes ., 
in Mexico. C.A.T., as as the line was popularly known, operated three 
routes all within the borders of Mexico but making connections with the 
United States domestic system at points along the border. U sing merica n­
built planes, it operated daily service on a Mexican transcontinental route 
from Mazatlan on the Pacific coast to Matamoras-Brownsville on the 
Atlantic, 638 miles and a central route from J uarez-El Paso to Mexico City, 
r,ro4 miles, carrying passengers and Mexican mail. In 1930, 4,ooo,531 
kilometers were flown in Mexico with 20,920 passengers, 74,930 kilograms 
of mail, 72,930 kilograms of express, and 196,583 kilog rams of baggage 
according to official reports of the Mexican government. The line experi­
enced a 100 per cent. increase in passenger traffic and 1,ooo per cent. in­
crease in freight volume during 1931. 

Cuban Curtiss Line Expands 

Compaiiia Nacional Cubana de Aviacion Curtiss, controlled by North 
American Aviation Corporation, extended its service April r from Santiago 
to Baracoa, using Sikorsky amphibians, with stops at Antilla and Cayo 
Mambi on a daily service. On July r, a stop at Cienfuegos was added to 
the trunk route operated daily with tri-motored Fords from Havana to 
Santiago, by way of Santa Clara;·Mor6n, Camaguey, Victoria de las Tunas 
and Holguin. 

The company, operating under an exclusive contract with the Cuban 
government for transportation of domestic 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 flew 103,500 miles, carrying 1,214 
passengers and 3,229 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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m ile in Lhc 1r t . ix monrh oE I 9 jT - New t:atioos were under construc-
ti n at :Jilt.. l:u:t i\ 1 ro n :ll1d l1 1 .. • uln . 

American Line in Peru Loses Contracts 

The \ merica n- wned and ope r. te.d f au err \'iation Compa ny, one o£ 
d1t: pi nce r in Latin \ meri an air tran port continued operation oE its 
lo . I ci rie de pite th fa t that the Peruvian govern-

mail nt.ra t, June 1 and i n stiru t~d a mail se rvice 

MOORIN G IN PANAMA H ARBOR 

Sikorsky S-38 (2 Pratt and Whitney H ornets) amphibion of Pan American Airways 
about to moor at Pan ama 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 II6,oo6 miles 
in the first six months of 1931, carrying 2.306 passengers, 3,II3 pot,~nds 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 ea r, operating r,264 miles of 
routes between Arequipa and Talara in Peru. 

Thirty-Minute Transcontinental F lights 

Isthmian Airways, Inc., using Hamilton metal seaplanes, con tinued its 
unique 30-minute service three times a day between the tlantic and 
Pacific and return over the 47-mile route from ristobal to Balboa in the 
Canal Zone. The company reported an increased vol ume of busi ness 
during 1931 as the p~pula rity 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 fo r foreign countries or rece ived mail for 
the United States £rom foreign countries it was cl assed by th e Post O ffice 
Department as a foreign air mail route. T he Seattle-Victoria shuttle se rv ice 
in the northwest was in a similar category. 

Scadta Expands in Colombia 

The Scadta line of Colombia, in which Pan American A irways obtained 
a stock interest in 1931, operated the Magdalena River Line from Bar­
ranquilla to Bogota, 630 miles; the Transandien Line from Bogota to 
!hague, 125 miles; the Interocean Line from Barranquilla to Buenaventura 
and Tumaco, 840 miles; and lines from Barranqui.lla to Cienaga, 40 miles; 
and to Cartagena, 75 miles. Service to Guayaquil, Ecuador, was sus­
pended, the last Bight being made northward D ecember 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 w ith 
Colombia, Panama, Ecuador and most European countries. In F ebruary, 
the company was commissioned by Presidential decree with the administra­
tration of Colombian air mail. 

Twenty-one seaplanes, land planes and amphibians were used on the 
routes over which 743>702 miles were flown in 1930 with s,o83 passengers, . 

9o,6o7 pounds of mail and 144,236 pounds of express. In the first six 
months of 1931, 332,0~0 miles were flown with 3,109 passengers, 41,915 
pounds of mail and 67,990 pounds of express. Through the operating 
agreement with Pan American Airways, Scadta provided two-day service 
from Colombia to the United States for its passengers. 

French Lines Exp~rience Difficulties 

The Compagnie Generale Aeropostale, one of the earliest air transport 
pioneers in South AJllerica under the name of Latecoere Air Lines, ex-
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Am id a pi turcsq uc selLing, a Junker scapl:tne of Llo>·d Aereo Boliviano m akes a landin g 
at Ri bcralto after fl ying fr m Todos Santos. 

IN TRANS-ISTHMIAN SERVICE 

Hornet-powered Hamilton metal planes of Isthmian Airways, Inc., an -American enter­
prise, seen at Balboa in service across Canal Zone. 
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perienced serious financial diffic ul ties in 193 1 "'hen the French ham bc r 
of Deputies, which had supported the ope rati on for ears, refused to gra n 
the annual S3,ooo,ooo cash subsid y ro the line. Im pre cd howe er w ith 
the importance of this com pany a a link betwee n F ran e a n I outh 
America as an aid to F rench trade, the bamber la ter alte red it vic' Lo 
permit the French government to take an intere t in the om pa ny. 

On January 9, 1931, Aeroposrale inaug urated weekly pa -en c r a nd m ail 
service between Venezuela and T rinidad, but this line was u pended in 
May ~hen the company ran into .fi nanc ial d ifficulties. ir m :.t il and pa -
senger service betwee n A rica, C hil e, and La Paz, Boli via sta rted in Sep­
tember, 1930, was discontinued in pr.il, 1931. 

The route from Santiago, Chile, to Buenos A ires, rgentina, \\aS con­
ti.nued in operation, along w ith the ma in route up the east coast of outh 
America through Montevideo, Uruguay, and Rio de Jan eiro to atal Braz il 
where connections were made with fast French warsh ips to bea r the mail to 
Africa and on to Paris by air. The weekly services between fa racay 
Coro and Maracaibo, Maracay and Ciud ad Boliva r, and Boli a r, G uas ipat i 
and Tumeremo-all in Venezuela-v.ere continued during .193L 

Paraguay was without air service of any kind as a result of Aeropostalc 
discontinuing its route from Asuncion to Buenos Ai res Ap ril 17, 193 r. T he 
company announced its pl ans to serve Lima, Peru, and adverti sed throug h 
mail service from Europe by way of Dakar, Africa, and Natal, Brazil, early 
in 1931, but after a short period of operation, the se rvice was discontinued. 

A subsidiary o£ Aeropostale, Aeroposta Argentina, S. A., discontinued 
its services from Buenos Aires through many Argentine cities to Rio Gal­
legos, x,65o miles, in Patagonia. The Argentine govern ment, however, 
indicated that it valued the importance of thi s se rvice sufficient! y to orga nize 
a line under the direct supervision of the Argentine civil air ministry and 
reopened the line to Patagonia October 2, 193 r , on a bi-weekly sched ule. 
Service to this "far corner of the Western H emisphere" was thus prese rved, 
making possible a complete chain of international air lines from Alaska to 
the southernmost part of Argentina. Pilots of the Aeroposta Company 
were 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 Lu£t Hansa, on the east coast of South America and in Brazil. 
The syndicate operatee 2,301 miles of air routes in its own name between 
Rio de Janeiro and Rio Grande do Sul 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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Kcys t nc-L oe n ing ( \Vri ·rhr rei nc) :tmphibian E Pn n Arnc.ri an Airways a t 1oote· 
\'i deo, rug u :~y , h wing new u t rn h u e Ill b:1ckgrouod . 

HAITIAN AIRPORT FOR LEATHERNECKS 

United States Marine Corps airport at Port :JU Prince, Haiti, also used for a base by 
Pan American Airways System. 
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mail and express from Rio Grande do Su.l to Porto Alegre and from Port 
Alegre to Santa Maria over 320 miles of routes. 

Mail was flown to 1 ata l, where fast steamers ca rried it a ro the 
Atlantic to the Cana ry Islands to con nect with plane of the Ge rman Lu ft 
Hansa for the trip northwa rd to Berlin and other E uro1 ean p int . It was 
planned to use planes for the Atla ntic hop ::~ s soon :1 pra tica ll e. The 
"Graf Zeppelin" on its six trips d uring 1931 to South \ meri a made u e 
of these connecting air lines to peed mail it had ca rried :1cro the \tl anti 
to its destination. 

New Brazilian Military Line 

The Military Aviation Corps of BraziJ , under the dire tion of the 
M_inistry of Communication and Public 'Norks, inaug urate I a commerc ial 
air li pe June 24, I93I, between Rio de Janeiro and ao Pau lo on a th rice 
weekly basis. The Minist ry planned the extension of thi s 225·mil e line 
to other sections of the country, using milit::~ry plane and pil ots. 

Seven air lines operating in Brazil, including Pan America n, the Condor 
lines, and the Aeropostale lines, operated over 13,218 miles of routes w ith 
47 planes and 22 pilots during the first three months of 1931, making 509 
flights over 440,033 kilometers with 903 passe ngers, ro,504,09 I kilog rams 
of mail, 5,582 kilograms of baggage, and 4,185 kilograms of freight. In 
1930, five routes stretching 13,643 miles and using 62 planes and 39 pilots 
made 1,767 flights over 1,617,977 kilometers with 4,667 passengers, 
31,956,271 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 Chilea n government in 
the purchase of equipment and holders of a monopoly on m ail contracts 
in Chile, discontinued its service south of Santiago August r, arrd 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 flights lasting 6,r56 
hours and covering 621,785 kilometers with 5,106 passengers, 3·386 kilo­
grams of mail and 80,328 kilograms of baggage. 

Bolivian Line Continues Operations 

Lloyd Aereo Boliviano, operating air lines wholly within Bolivia, dis­
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, 150 miles; 



AL SKA T O ARGE TINA BY AIR 

f lorcs, Pe t en, Guatem ala, now only tw hours by phoc from Guatcrnab Cit}, fo rmerl y 
req uiring 15 d:.~;•s of r.ra\'cl, rno tly on mulcba k. 

MAIL FOR GUATEMALAN INTERIOR 

Mail stacked in front of Kreutzer (3 Kinners) transport of Guatemalan Aviation 
Company to be flown into interior of country. 
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Cochabamba to Todos Sa ntos, 1 5 mi les; Ri ueralta t T odos antos, 6-5 
m iles; and ochabamba to La 1 az, 2 m iles. 

From Augus t I 1925 when the comp< n I ~, ,a n pcration cp-
tembe r 30, X93I, the B livia n line ne\ ' r,.H kil rn nlcr a rr ing 1), 51 
passengers, 20,535 ki log ram s of mail and r .) - 2 1 kil ogram cxprc . 
In 1931, 13,640 kilometers ' e re bein r Aow n monthly. The com pa n w ncd 
two Junkers W -34 (P ratt and \, hitn y fornet , ur Jun kc.: r F -1 
(B.M.V.), one Jun kers \ -50 cnet) and one \ cro port Junker It 
;vas a ided by a subsidy fr m the Bolivian g vcrnm ent. 

Peruvia n and Hondu ran Lines 

T he Peru vian Naval · ir L ine continued opcrar i n o.f it li nes bet\\ een 
Sa n Ramon and Iq uitos, oo mile , a nd . obamba a nd Iqu itos, 360 miles, 
into the in terior of P eru; an I took O\er the added re [ on ibi.li ty of arryi ng 
the Peruvian domestic m ail fo rmerl y car ried by the Faucett iation Com­
pany. The m ail line served Talara, P< ita , P iura , h iclayo, Paca mayo 
Trujillo, Chi mbote, L ima, \ req uipa and Tacna tw ice weekly. M ili ta r 
planes and pilots were used . 

The Com pai'i ia Aereo Hond ureno, a line operated fo r the p ublic by 
the United F ruit Compa ny in Hondu ras, d iscontinued all p ublic se rvi::e 
in 1931. Pa rt of the com pa ny's eq ui pme nt was sold to Gordon and Scholes, 
a transportation com pa ny in Teguciga lpa, w hich pla nned to replace it in 
public service. 

Two Hours Instead of 13 Days 

The Compafiia N acional de Aviaci6n of G uatem ala operated a dom estic 
mail , passenger and express service into the interior of Guatemala . In 
the year ending June 30, 193 1, the line Aew I ) 7,315 miles w ith 2,989 
passengers, 59,742 pounds of m ail and 17,707 pounds of express. 

An example of the time saved throug h use of the service was seen in 
the two-hour Bight from Guatemala City to F lores, the island capital of 
the Department of Peten, which formerly required a day's ra ilroad journey 
to Puerto Barrios, a day's ocean travel to Belize, British Honduras, and 
about II days on mule-back over a tortuous tra il to F lores. The company's 
equipment consisted of a Fleet (Kinner) biplane; Kreutzer (3 Kinners) 
monoplane; Ogden Osprey (3 Menascos); and one Hodkinson (3 Curtiss 
Challengers) . Two pilots Bew the line. · 

No attempt has been made here to give detailed information on the 
time-saving value of the various lines radiating from the United States 
to 32 countries and colonies of Latin America. It should be sufficient to say 
that New York business houses may send their m ail or their executives to 
Buenos Aires in eight clays, a journey requiring r8 clays by the fastest 
steamships, and to Santiago, Chile, in seven clays, a r6-day steamship 
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jou rne B ueno \_ires i farth er from iew ork than Moscm yet little 
anhc r way Ln int f tr.w I t ime than Lo n les ' a by ra il. Euro-

pe. n nntion realized the importa nce o tbi time ad antage in reaching 
L. tin \m ri an t ra le ente r a nd now London s mail i in Buenos Aires 
i.> •. ir . nd a t team hi p in n ine d:~y . It Ia ed ::to added burden on the 
in "nu il) of the m r1 an nl rp rise to rc rve a time ad vantage for 

_mcri , n bu inc 

Aircraft Exports a nd Production 

\ m ri a p r v d an i.m rta nt market for al.l American 
it wa a ri h field fo r \ meri an air raft and ng incs. major 

plane a nd cnoine in the v'. e t ro H emisphere out ide the 
me ri c::m m a.nu fa ur ,. n in C 111ada where British 

m · ti t ioo was g reat. 
In only cluee countrie of the \ estern H emi 1 here out ide the United 

ta t were air lane o r en rrinc produ ed: a nada Chile a nd 'fex.ico. In 
anada b ranch f:.t torie f m ri an and Briti h fi rm predominated. In 
hile . the Curti -\'.right rp ration op rated a factory fo r airplanes 

und · r o nce io n of the hilea n o-o,·e rnment, ma nu facturio o- eJe,·en planes 
durin the first six months valued at S3"0 ooo. Ma nu.facturing " as con­
ce ntrated o n C urti s Hawks and Falcon for tho Chilea n aovernment. In 

tfex ico, the z ar rate \ircra ft Compa n ontinued the m anufacture of 
a training plane by that name. C u rti -V ria ht obtained a contract during 
1 31 "' ith the rgent ine gO\e rnment for the m:mufacture of the ·whirl­
wind and Cyclone series of enaines in a factory at Cordoba rgentina. 
E ng ines of Fren ch design ' e re previously manufactured in Argentina. 

Private Flying and Commercial Schools 

The year saw some increase in pri\ ate Aying and student instruction 
outside the United States and Canada in the \ iVestern Hemisphere. In 
Bolivia, Lloyd Aereo Bolivia no operated an aviation school w ith a four­
yea r course and had 18 students under instruction during 1931. Chile 
had ten privately owned airplanes and 20 lice~sed pri> ate 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 students during the yea r and having as many 
under instruction. Cuba entertained m any private fliers from the United 
States; and the Curtiss Flying School at General Machedo Airport at 
Havana offered cmi1plete courses to students. 

In Santo Domingo, the one privately owned plane in the country was 
pressed into servic~ during 1931 on a tri-weekly ~chedule between Santo 
Domingo and Santiago, 8o miles, carrying 275 passengers in four months 
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on the 40-minute trip. In H aiti , a U nited Sta tes M a rine Co rps office r had 
the only privately owned plane in the country . In Mex ico, there we re 
40 privately owned pla nes a nd a n avia tion school a t 1exjco C it a - well 
as four other schools in the count ry . In ] ri n idad , a p riva tely o w ned 
plane was bought during the year. Peru entertained the hi ppcc-John o n 
Expedition, a priva tely fin anced A m erica n g roup, fly ing t \ ·o Bel la nca p lanes 
on photog raphic and expl oratio n missio ns. T here was a privatcl y ow ned 
Heath P arasol in Peru, a nd in E l Salvador the a via tio n cl ub owned a 
plane. 

Uruguay had seven privately ow ned pla nes. A club, know n as the 
Centro Nacional de A viaci6n and operating unde r gove rnme nt subsid y 
maintained an airport at Melill a , a suburb of Montevideo, a nd tra ined 
seven pilots in 1930 and fi ve in the fir st six m onth s of r 93 r o n one p la ne. 
None of the other countries of L atin Ame rica \\ e re kno\\ n to h ave p ri\ a tely 
owned planes or commercial schools. 

Military Aviation Advances 

Military air forces, corps or departments were m a inta ined in A rge ntina, 
Brazil, Bolivia, Canada, Chile, Colombia, Cuba, E cuador, Guatem ala, 
Panama, Paraguay, Peru, Uruguay, and El Sal vador, during 193 r. 

The Chilean air force, equipped with 100 planes includ ing tra ining 
ships and manned by 150 pilots and 50 g round officers, was consolida ted 
during the year under one department headed by the Sub-Secreta ry for 
Aviation. The military and naval services obj ected to the air force con­
solidation when it was effected, but subsequent eve nts, including the mutiny 
of the Chilean Navy which was broken by a bombing attack m ade by the 
aviation force, greatly improved the position of the av iation service as a 
separate force. The attack of the aviation forces on the mutinous Chilea n 
naval vessels, September 6, w as one of the first actions since the World W a r 
in which aviation was u sed against 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 under concession granted the Curtiss-Wright 
Corporation. A military school at El Bosque airdrome was maintained, 
graduating 20 students during the year. 

Three Curtiss Hawk pursuit planes with Pratt and Whitney Wasp 
engines 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-Wright Falcon, Fledgling and 
Air Yacht among its equipment. , Military aviation in the Dominican 



L SKA TO ARGEl:~TINA BY AIR 

Bucnaventur:t Colombi:t, base of the Socicdad Colombo \.lem e.o:I de Trao portes Acreos 
in whi h Pan Amcric::~ n Airways holds a stock inrcrcs r. 

FLYING TO MEXICO CITY 

Lockheed Vega (Pratt and Whitney Wasp) monoplane of the Corporaci6n Aeronautica 
de Transportes, an American line in Mexico. 
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Republic was completely wiped out with the cy I ne f r9.)0 and \ ·as 
not restored in 1931. 

The Ecuadorian Aviation orps had eve n offi e r and 25 enJi -ted men, 
but only one serviceable obser at ion plane, a ·Travel - ir. · · cuador \ as 
negotiating with an American con ern for new quipment at the dose of 
the year. Eight planes were io the uat malan ir rp and two new 
Waco biplanes were on order. T he Republ ic of I anama pu r hased a Key-

' stone Commuter and two T ravel- ir Spe dw ing port ma n pla ne from the 
Curtiss-Wright Export Corporat ion d uri ng 193 t ro be u ed fo r tra n port 
of mail, freight, government offic ials and eme rgency ambu.l an e \ ork . 

Argentina and Braz il both ma inta ined a iation un it. in their a rm ies. 
Paraguay had 33 planes used fo r m il'ta ry pu rposes, eig ht of \\ hich \ ere 
for training. El Salvador had three Waco biplane in its air corps. U ru­
guay had 30 planes in its m ilitary a iation se rvice none of w hich \ ere 
of recent models, used chieBy to t rain pil ots. T he U ni ted St:ncs Ma rine 
Corps in H aiti; under the treaty of 1915, maintained six or m ore pl anes 
in that country and provided a field at Port a u P rince w hich was used 
by Pan American Airways as well as fo r the Ma rines ba e. T he H aitian 
treaty was t0 expire in 1936. 

Planes on Errands of Mercy 

Aviation's far-Bung system of air lines in the Western H emisphere 
carried out many errands of mercy duri ng the yea r, fro m ca rrying serum 
and supplies into remote corners of Alaska to aiding the victims of disaster 
in Central America and the Carribea n. 

In March, Managua, Nicaragua, was stricken w ith a devastating earth­
quake. When news of the disaster was received in the New York offices 
of Pan American Airways, a rad io was sent to one of its planes bound 
for San Salvador, instructing the pilots to drop his passengers a nd proceed 
to Nicaragua to turn over communication facilities to the government. 
Two hours later the plane landed oil' Lake M anagua and the radio started 
broadcasts for aid. In the mea ntime, 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 th~ squadrons from the 
Navy aircraft carrier in the Carribean is described in the chapter, "Wings 
for the Fleet." 

Seven months later a Pan American Airways radio again tapped out 
news of an impending disaster:· This time it was from Belize, British 
Honduras. For the first time in the memory of the inhabitants, the city 
was struck by a hurricane and destwyed. 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 wa busy transmitting i.o.formation to his base station at Miami 
when the wind ::nried away his apparatus . 

.\II night I ng t.he operator and the stations crew worked in rigging 
up c.mergcn y equipment. The liSt news of the havoc wrought reached 
a waiLing wor1d the next morning by radio. Again, a Pan American Air­
\ \ ' :1 plane \ \a the 1r r to reach the scene and, although unable to land, 
dropped food and medi a.l supplies . 

l o July, a Pan· •\merican Ain ays pilot on his regular run from Tampico, 
Mexico, to Brownsville, Tex., discovered the American good-will Biers, 
' tth erri.ngton and Edwa.rd Maloney, forced down on an isolated Mexican 
bea h on a non-stop attempt to reach iexico Ci ty. C. K. Tra is and his 
fam il y \ ere picked up by a Pan merican Ainuys plane afte r being 
f6 rced do n in an isol ated se tioo of fexico. 

T he roost spectacular rescue event of the year found Pilot Frank 
rmsbee of Pan American Airways flying a giant 22-passenger "Coro­

m.odore ' Byi_ng boat from Cristobal to Barranquilla across the Caribbean 
\ hen he sighted ten men i.n a llfeboat and one on a ra.ft about 40 .miles .. 
at sea. Radio messages were sent from the plane to shore, calling for aid 
and g iving the position of the helpless shipv.•recked band. On the second 
day, afte.r bad ~;veather held up an immediate rescue by steamships, the 
United States Navy minesweeper "Swan" picked up the survivors. The 
old 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 193 r, Pan American Air­
ways main tained 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 assured of a firmly entrenched place in the international sky. 

1-• 
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© Boston Transcript 

RAKING FIRE ON BOMBERS 

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 

ARMY AIR CORPS FLIES ON 

Fir t ir DiYi ion Jn lv{a nemers-Speed of Tactical Planes Jncreased­
Fi\·e-Year Program till Incomplete-General Foulois Becomes Chief­

"\.Yest Point of the ir" Opened 

;\R! IY aYiation reached new high watermarks in tactical and technical 
f'l_ perfection during 193 r, but lacked the fulfillment of its procurement 

plan under the five-yea.r program authorized by Congress in 1926. 
The . rmy \ir Corps manem ers in May invoh ing 4 ooo ooo miles of fly­
ing by the world's first air di ision and the progress made in developing 
new types of tactical planes \\ ith g reater speed and efficiency attested to 
A rmy Air Corps' advances during the yea r. Failure of Congress to ap­
propriate the necessary funds caused the Army Air Corps to fall behind its 
five-year prog ram schedule for new aircraft and additional personnel. 

From a technical standpoint, the year's greatest progress \\as made 
quieti y in the research and engineering sections of the Iateriel Di' ision 
at 'Al right Field with the aid of prominent aircraft manufacturers who built 
new pursuit, attack, bombardment and obsen ation planes for test. As a 
result of tests made in 1931, it was indicated that pursuit planes with tactical 
squadrons would soon have speeds in excess of 225 miles an hour; attack 
a nd observation planes, speeds of 200 miles an hour; while bombardment, 
the slowest member of the military air family, would push forward to 
speeds of more than 180 miles an hour. 

Initial procurements were made of pursuit types having a high speed 
of 214 miles an hour, as compared with 175 miles an hour for standard 
types in service. New observation planes were developed with speeds as 
high as r82 miles an hour, an increase of about 40 miles an hour over 
types generally in service. The most marked improvement was made in 
the performance of bombardment and attack types. A new bombardment I 
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 great~r than that made during the entire period from 
the close of the World War to 1932. A new attack airplane, which passed 
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its experirnental tests and was being procured in sufficient num be rs to 
equip one attack squadron attaiJ1ed a high speed of 196 mil es an hour, an 
increase of 55 miles an hour over types operated by the attack g rou1 . 

In obtaining these improved performances, none of the other essential 
characteristics required of military planes by the United States was sac ri­
ficed. In aircraft engine development, the attainment of more horsepO\\ er 
per pound of engine weight, by means of higher operating spec Is and com­
pression ratios, supercharging, improved fuel s, and fuel metering was 
achieved. These engineering advances in aircraft and eng ine desig n a re 
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 Di ision \ as organized 
near Dayton, 0., under the command of Major Ge neral Benj amin D. 
Foulois, who on January r, 1932 succeeded Major General James E . Fecher 
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 flyin g cadets, 
643 enlisted men, 14 civilian mechanics, and 663 airpl anes. All Reg ular 
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 
unit 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-

} ion· 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 conflict; yet without a single perso~ 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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PREP \Rl G TO "BO~<CB" NEW YORK 

Twen ty Keystone (2 Pratt and \ hitoey Wasps) bombers of the Arm y Air Corps flying 
down H udso n River duri.ng ma.neuvers. 

"'' TESTING AIRPORT FACILITIES 

Bowles-Agawan1 Airport at Springfield, Mass., showing largest concentration of Army 
planes on a single field during maneuvers. 
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fighting types that could be used aga in t an enemy," 1fr. D av i on \\rote. 
"Of these first-line planes there were 133 pursuit, 39 bombard ment 51 
attack, and 2j 8 obse rvation craft, including 97 planes from ati onal uard 
observation units. The 449 tactical planes represe nted the max imum com­
bat strength of Army Aviation in the continental limits of the · nited 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 am2 unr of confusion rega rding air strengths here 
and abroad because such fi g ures 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 th at the nited 
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 beg in­
ning of hostilities. This includes both the Army Air Corps and the N a\ al 
Air Service. As a matter of fact, in an emergency the Na\ aJ 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 not 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 al~o 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 to facilitate the rapid movement and 
proper servicing of large numbers of military aircraft under simulated 
emergency conditions. Owing to the manne~," 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 187 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 183 aircraft at the close of the fourth increment 
in the five-year program. The end of the 1931 fiscal year found the Army 
with 1,476 serviceable airplanes. The end of the fourth increment called 
for 1,659 planes. Because of the quality of the serviceable planes on hand, 
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T KI 'G P ITS \\ HEELS 

cncr:ll \ viation's Y0-27 (2 Curtiss Conq uero rs) observation pla.nc for the Arm y Air 
Corps in flight with landing gear retrac ted . 

NEW ANTI-DRAG RING 

Curtiss anti-drag ring instai led 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. or the total num­
ber of planes were at repair bases for major overh aul , and m ight just as 
well be in museums so far as their tact ical va lue d uring that period ' ' a 
concerned, it was evident that 2,058 airplanes m u t be on hand at the end 
of the five-year program in 1932, if r,Soo se rvicea ble airplanes we re to be 
maintained in readiness at all times. To keep up this strength, pa t ex­
perience showed that annual replacernents of 25 per cent. or 515 airplanes 
would be required. Since the Air Corps Act of 1926 limited the nu mbe r 
of replacements annually to 400, the Assistant Secretary of Vl ar for Aero­
nautics recommended that legislation be prepared and submitted to Con­
gress to remove this lim itation and permit the required increased annual 
replacement at the end of the .five-year prog ram. 

It was evident from military and commercial production and sales 
statistics for 1931 that the aircraft industry was not yet in a posit ion to pro­
duce equipment of the type required and in sufficient numbers to meet the 
demands which would be made in case of war. It was necessary, there­
fore, that the legislation recommended by the ·w ar Departme nt 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 prod uction 
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 $rr,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,ooo; administration, photos, radio and operations, $75,ooo; airdrome 
improvement including night lighting, paved aprons and gas tanks, 
$1,757,ooo; officers' and non-commissioned officers' quarters and mess, 
$3,034,ooo; enlisted men's barracks, $4,o88,ooo; service and recreational 
units~ $ros,ooo; quartermaster activities, $uo,ooo; and miscdlaneous items 
such as hospitals, sanitation, fire and police, $441,000. 

The most outstanding building project of the year was the completion 
of the "West Point of the Air," Randoloh Field, which received its first 
training class November 1, after several -years of. construction at a cost of 
$1o,ooo,ooo. Randolph Field, near San Antonio, Tex., was not only the 
largest airdrome in the world, covering more than 2,ooo acres of landing 
area -surrounding a self-sustaining city with a population of more than 
3,5oo, but also the first "air city" ever built. It was constructed with an 
eye to beauty as well as utility. 
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"B TILE OF ATLANTIC CITY" 

Curti Co ndor (.2 Conq uerors) bombc.rs being attacked by Wasp·powered Boeing 
pursuits during Army maneuvers over resort city. 

CONCENTRATE AT WRIGHT FIELD 

Squadrons parked row on row ne!}:i Army Air Corps research plant at Wrigh~ Fie\9 
during 1931 maneuvers' concentration near Dayton. 
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Aside from the ha nga rs a nd hops, the 400 buil d ings in the 'ciry" 
which were placed in the cente r of the huge ai rd rome, we re in m 1s 1on 
style and dominated by an ad mini stration buil d ing, topped by a mag ni ficent 
tower. The spire was the onl y tall objec t built on Ra ndolph F ield . All 
light and tel ephone cables we re buried unde rg round . T here were no r:1d io 
m asts, as radio communica ti on was main ta ined throug h remote control 
with the wireless station a t Fort S:1 m H ouston, 20 m il es ::tw::ty. The lielcl 

WATCHING ARMY AIR MANEUVE RS 

Maj. Gen. B. D. Foulois, new chief of Air Corps, Secretary D avison , Maj. Gen. Jam es E. 
Fecher, retiring chief, and Brig . Gen. H. C. Pratt at D ayton. 

was_ equipped with the latest in landing, hangar and shop facilities, capable 
of giving instruction to sao 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 Marin County tract near San Francisco, the 
construction · of the new Hamilton Field as the station for Pacific Coast 
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Fo rm:Hi n of Boeing (Pratt ~ od W hi tney \\ asp) pursuit pl anes over Selfridge Field, 
. lich. , in tes ts of cquipme.nt for winter fl ying. 

PRESENTING MACKAY TROPHY 

Assistant 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. Con truction of new quarters and buiJdi ngs at 
Duncan Field, T ex .; ~'faxwell F ield , Ia.; tfitchcl Field, ·. Y. · elfrid e 
Field, Mich.; and the Ai r orps rations in P::111ama and Ha'' ai i were 
under way at the close of the year. 

The Army Air Corps established ;1 new re ord fo r mile no\ n d urin 
1931, with 44,ooo,ooo miles logged during the fisca l year- an increase of 
nearly ro,ooo,ooo miles over 19jo. M uch of this flying acti\ ity wa contri b­
uted by movements incidental to the May Maneuvers. It wa safe to say 
that Bight operations for the last half of 1931 \vould in no way compare 
with those for the first six months. The Air Corps safety record sho\ eel a 
tnarked decrease in the number of fatal accidents. In 1930, there wa one 

. death for every 900,000 miles flown and in r 931, one death fo r every 
2,079,ooo miles flown-a total death roster of 21 in 1931 and 37 in 1930. 
Complete operations statistics of 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 clue in no small 
degre"e to the high quality of personnel and the inspiration afforded the 
Corps through the activities of its flying chiefs, Assi stant 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 o!dest pilot in point of service, having learned 
to fly 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 resporisibility 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, 2,01.3. 
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WINGS FOR THE FLEET 

Fi\e-Ye.'li Aircrah Program Completed-New Carriers and Flight Deck 
Cruisers Urged-Excellent Operations Record Maintained-Aid 

N icaraguans in Earthquake Relief 

C \RRY fNG out, a year ahead of schedule, its five-year program of 
building r,ooo se.rviceable airplanes, the Navy experienced a crowded 
yea r of activity in pro .iding wings for the Beet. Future plans 

pointed to the necessity of constructing new aircraft carriers and Bight 
deck cruisers, \\ ith their appropriate complements of planes, if the United 
States was to be pro ided with an adequate naval air arm. Construction 
' 'as begun on the new 13,8oo ton aircraft carrier "Ranger" scheduled for 
completion i.o 1934, but authorization of three additional aircraft carriers 
o[ 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 its five-year building program, 
authorized by an Act of Congress in 1926, with a saving of Sz3,307,I50 
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 $61 ,7JI,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 five-year program made possible the com­
plete equipment of the present fleet, but did not provide 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 r, 1931, the Navy had 958 useful, 
serviceable airplanes on hand and 2r6 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 r 15,350 tons, and the United 
States had three with a total t99nage considerably under that of Great 
Britain. This 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, '' hiJe only the "La ngley '' as con­
sidered "experimental" among tl1e three America n carriers. Therefore, 
Great Britain had used but 45,000 of the I3),000 ton all otted he r under 
the treaties, while the United rates had used 66,oo ton . in the "Lexing­
ton" and "Saratoga" which, despite their h:lV ing g reate r striking power 
than any other ships aAoat, were considered too la rge and too vul nerable 
to be employed on scouting missions, an important fu nct ion. 

Experience witl1 the "Lexington," "Sa ratoga" and "La n rlcy convi nced 
the chiefs of naval aviation that the mo t efficient :.t rrie r houiJ be one 

GIVING WINGS TO THE FLEET 

An unusual view from the bow of th e U.S.S. "Lexington" at the water line, showing 
the wings of W asp -powered Boeing lighters 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 that the United 
States immediately undertake-to fill the remaining 55,200 tons of its carrier 
allottment with ships of the "Ranger" class. 

In the cruiser class, the London treaty permitted the United States to 
build 18o,ooo tons of 8-inch and 143,000 tons of 6-inch gun cruisers. N aval 
experts agreed that the 6-inch gun cruiser was not adaptable to the United 
States' 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-



GS FOR THE FLEET 

mit the pe ration o 2 0 to 30 plane , ea h capable of carrying a 500 pound 
bomb. Rea r dmi ra l. Moff tt contended tbat such a platform cruiser 

uJd dcf ' at an ·• -inch gun crui er a.8oat. 
The nited ta te had 10 Jjght cruisers i.n the Beet of 7,050 tons each, 

makino- it pos ible to ut ilize 70 ooo addjt.ional tonnage for Bight deck 
rui ··r whi h would on forrn to the spe iJi cations of the category io which 

th nited tate wa allowed a total of 143 ooo tons. The Assistant See­
r rary of the Navy f r \.erona uric and tbe Chief of th e Bureau of Aero­
nauti both adv ated the build ing of 70 ooo tons of platform cruisers to 

\Vasp-powercd Vought Co rsair being catapulted from the deck of a battleship as the 
President notes tl1c airpl ane's versa tilit)'· 

p rovide the N avy with additional bases from '..vhich to operate aircraft 
at sea. 

Consistent with the American military policy of utilizing limited appro­
priations to build a nucleus for defense, concentrating on the development 
of 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 N avy experienced the most active period of aero­
nautical experimentation in its history during 1931. The Bight test sectioJ!lil 
at Anacostia carried out extensive performance trials of 42 different types 
of planes built under ,~.;ontract for the Navy to determine the types best 
suited to naval aviation. The aircraft ranged from giant flying boats to a 
tiny submarine plane arid from an autogiro to high performance fighting 
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planes, including nine fi ghters, ten ob ervat ion pla nes, six t ransports, stx 
patrol boats, two torpedo or bom bing planes, fou r t rain ing h ip , an auto­
g iro and three special types . Some of the most interes t ing types int roduced 
a re discussed in Part II of thi s volume, w here a c.l i cuss ion of eng ineering 
and manufacturing adva nces and a secti on devoted to dr;Jw ings of m i l i t ~lfY 

planes will be found.-
The splendid perfo rmance of the ! a\'y 's planes was evident from the 

records m ade by naval av iation d uring the mancll\-crs off Pa nama and in 
the Caribbea n as wel l as in the yca r-:uou nd ope rat ion of ·330 plane on 

Acme Ncwsphotos 

WAR BIR D BACKS UP COLORS 

W asp-powered Vought Corsair poised on the catapult of the U.S.S. "Cali fo rnia," with 
the colors and Adm ira l"s fl ag in background . 

the backs of the fleet. There was an increase of approximately so 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 so per cent. spare 
engines for future planes. This was m ade 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. 



\Vll~ GS FOR THE FLEET 

A VY'S HELLDIVE.R 

Curti ss f C-4 (Pratt and \\ hitney Wasp) observation plane known as the Curtiss 
"1-lelldi ve r" being flow n by Lieut. J. R. T ate with fl ee t. • 

,'• 
~;, 

BIRD-EYE VIEW OF FLEET 

Ele"vcn battleships caught in a single shot · with a large formation of bombing planes 
seen on attacking mission. 
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The extended operations of aircraft during unusually poor isibility 
and weather conditions at the annual United States Fleet concentration off 
Panama, the employment of patrol planes in long-range operation ae ro s 
the Caribbean, the increasing service g iven by ai rc r::~ft abo::~ rd battleships, 
::~nd the successful operations of the na a! airship "Los Angeles" were 
among the highlights of the yea r. T he 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 ::~irship, which was commissioned during the 
year, will be discussed in the next chapter. 

Two squadrons of patrol planes flew from Hampton Road s, a., to 

AUTOGIRO ON CARRIER 

Pitcairn autogiro delivered to United States N av y 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 fleet concentration, the Scouting Force, reinforced by the 
"Saratoga" and "Lexington," conducted specialized operations in the Carib­
bean. To participate, the patrol planes of the Scouting Force flew directly 
from_ Colon to Kingston, then to Guantanamo, accompanied by six patrol 
planes from the Fleet Air Base at Coco Solo, C. Z. It inaugurated actual 
operations with the fleet 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 act.i\ e throughout the year, culminating their training by making 
a non-srop 8.ight in formation arou,nd the H awaiian Islands, a distance 
of 856 miles. 

T he _ avy, with many successful ai r survey projects to its credit, under­
t ok early i_n 1931 a Porto Rican-Nicaraguan Aerial Survey, flying from 
Hampton Roads to Porto Rico, the Gulf of Paria, Co.lombia, Venezuela, 
::~nd Nica ragua making map and taki11g thousands of photographs. The 
pbnes returned from their m ission th rough Centra.! merica, fexico and 

uba to the nited tates. 
The br ines and the aviation units of the "Lexington" undertook ex-

A cm e Ne wsphotos 

NAVY'S THREE AUTOGIROS 

Three Pitca irn autogiros built fo r the N avy seen fl ying in formation over the national 
Capitol during show to honor French general. 

tensive relief operations immediately after word was received of the earth­
quake in Nicaragua in March. Within an hour after the quake hit 
Managua, marines stationed in Nicaragua succeeded in sending a message 
to the N avy Department informing it that Managua had been destroyed 
and that thousands were dead or suffering. The far-flung naval organiza­
tion sprang into action. Two planes were dispatched with naval medical 
oflicers and hospital corpsmen from the Naval Air Station at Coco Solo, 
C. Z. The aircraft carrier "Lexington," on maneuvers in the Caribbean, 
proceeded at 30 knots-th}!, fastest vessel afloat- to Bluefields, Nicaragua, 
sending five planes from her flight deck as she neared the coast. The 

f/ 
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planes, bearing naval med ical officers and hospital corpsmen \ ith u rgently 
needed medical supplies, landed at Managua within 24 hours a tc r the 
''Lexington" had left Guantaoamo Bay, Cuba, 715 miles f. rom ica rag ua . 
The planes were launched 150 miles from the shore and 370 mi les from 
Managua. The following day, the "Lexi ng ton' launched anothe r rel ief 
Hight of six planes with all rema ining medical suppli c and pe rsonnel, 
100 cots and 200 blankets. A Marine Corps tran port pl ane, loaded w ith 
Red Cross medical supplies, arr ived in ?vfan ag ua a fe w day late r afte r 
completing a 2,100 mile Bight from H ampton Road s, \a. 

The rapid improvement 111 the desig n and construction of ai rcraft and 

CALLED TO PRESIDENT'S CAMP 
Assistant Secretary of . N av y 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 193 r. 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 fliers 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 flights 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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R \ ·· Y EA.'l>EDJTION 

Keystone LocoiJ1g (\ right Cyclone) amphibian of tlJe avy's Porro Rican-N icaraguan 
Aerial Sur vey een over Porto Rico making maps. 

LAND-WATER-AIR 

\Vhether on the aircraft carrier "Lexington," on ilie sea or in ilie air, this Keystone­
Loening (Wright Cyclone) amphibian is at home. 
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SKY QUEEN VISITS NEW YORK 

U.S.S. "Akron," world 's largest airship, pays its ini tial visit to New Yo rk, fly ing ove r 
the Battery, afte r acceptance tri als. 

NOSING INTO GIANT DOCK 

Ground crew beneath the U.S.S. "Akron" is dwarfed by giant rudder and fin of the 
airship as she noses into Akron dock. 
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AMERICA TAKES LEAD IN AIRSHIPS 

N aY) ommi sian v arid 's Largest Airship-Frames Laid for "ZRS-s"-
, Los ngcles ' cores in Panama ifa neuvers-"Gra£ Zeppelin" 

ontinues Imr ressive Record-British Drop Airship Program 

;\t-.11ER1C \ entered ~932 the :ecog1~ize~ w~rld le~der in lighter-than-air 
.r-l_ de\ elopment, \ 1th two g1ant a1rsh1ps m sen 1ce and the frames for 

the third nearing completion in the world's largest airship dock at 
\kron , designed to house even larger commercial airships of the near 

future for trans- tlantic and trans-Pacific sen ice on regular schedule. 
Germany continued to operate the "Graf Zeppelin" '~ ith marked success, 
six South Atlantic crossings and flights to Egypt Iceland, England and the 
Arctic being completed during 193r. Great Britain, still suffering from the 
shock of the loss of her sky queen, the "R-ror," 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-roo," scuttled. 

The year 1932 promised to be an important one in the realm of lighter­
than-a ir acti\ ities. 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 the Atlantic and Pacific and into hitherto 
unexplored sections of South America in its contemplated program, part 
of which was to be carried out in 1932. The U.S.S. "Los Angeles," having 
proved its value in maneuvers witl1 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 flights 
to her credit, was to continue trans-Atlantic voyages to South America on 
schedule. In the meantime, two new giant airships were under construe~ 
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 11 

airship. The German ship, known as the "LZ-129" and considerably larger 
than the "Gr<J.f/' w;:~s scheduled for completion in 19.:P· The Americ<J.n 
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ship, known as the "ZRS-5" and almost identical to the " kron," wa to 
be ready early in 1933. 

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

It was a gala day in Akmn 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 n<?t as form al as 
those which had attended the christening of the great s!.ip 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 to their stations w.ith.i.n the ship's envelope. Then, with 
the ship moored in midfield, the first Eight guests climbed up the stairway 
into the control cabin: Charles Francis Adams, Secretary o£ the avy · 
David S. Ingalls, Assistant Secretary of the Navy, Rear Admiral William 
A. Moffett; Paul W. Litchfield, president of Goodyear-Zeppelin Corpora­
tion; Dr. Karl Arnstein, designer of the ship; and many another until I I 3 
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
doah" 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 mighty cheer 
went up from the ground crew. Automobile horns on the surrounding 
hillsides tooted in a noisy chorus. And the giant airship rose gracefully 
into the air, the blue flag 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 pr?ceed with construction of a sistership to the "Akron" at a 
cost of $2,45o,ooo. The "Akron" had cost the Navy Department $5,375,ooo. 
The new sky queen was commissioned a ship of the Navy October 27, 
Navy Day, with appropriate ceremonies 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 record to its long list of 
"biggests" and "greatests" when it took 207 persons aloft on a 10 hour 
flight, wresting an honor from the Dornier DO-X which had carried 169 
persons on an hour's flight in Switzerland. Seventy-six of the "Akron's" 
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CON STRUCTING GI T SHIP 

U.S.S. "Akron" looking af t Js it neared completion in the Goo l ye :~r-Zcppelin dock at 
Akron, showing special construct:ion 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 fi ghting sh ip. 
She carried 16 heavy calibre machine g un s, mounted at strategic points 
throughout the ship, and five high-speed fighting airplanes, housed in a 
hangar concealed within the hull and launched by a spec ial 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 Curtiss 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 ne_cessary 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 ai.rship 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, 
and 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 American airships and Americ;~n terminals, Weather rec;;-
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ON BOARD THE "AKRON" 

Ofliccr studies wea ther chart aboard the giant ajr&hip to determine her course on flights 
during tl1e acccpta.nce tri als. 

COMMANDER OF THE "AKRON" 

Commander Charles E. Rosendal~l, assigned to command the new airship, seen m the 
control cabin during one of the early flights. 
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ords for 20 yea rs were analyzed for a num be r of places along the Atla ntic 
seaboard from New York to Georg ia, and it was understood that se.lection 
of a site fo r the American termin al was narro' eel do\\ n to points near 
Baltimore, Richmond, \.Vashington :ln cl \lcxaodria. E ng ineers tudyiog 
the problem fo und that the region we t of Che ape:1ke B:1y and ea t of 
the mountains escaped the full fo r e of ocean gales and wa prote ted by 
the mountains from north and north we t torms. 

The general plan for commerc ial operation of . tbntic ai rship line 
embraced a service using fo ur ships, t\\ o merica n and two erman, g iv­
ing schedules tw ice a week, but at the start on ly two a irships wou ld be in 
service, one from each side of the tl antic in week ly sailings. It was 
believed that airships of the "Akron" type-6,s oo,ooo cubic feet-or some­
what larger would be admirably adapted for such a ser ·ice, if necessary 
modifications from the military ship we re made for commercial u e . Re­
vised for commercial purposes, a sim ilar ship could ca rry 1 oo passenge rs 
and 25,000 pounds of maiJ and express ac ross the Atl ant ic. 

Studies Developed in Europe 

Dr. Karl Arnstein, vice-president and chief engineer of the Goodyea r­
Zeppelin Corporation and designer of the U.S.S. "Akron," the U.S.S. "Los 
Angeles," and 70 war-time Zeppelins, sa iled for E urope in D ecember to 
discuss airship problems at Friedrichshafen and to lea rn 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 helium 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 
~urope, to England ~nd 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 



..._ 

A~lERICA TAKES LEAD IN AIRSHlPS 99 

ETER \N OF THE. K[ES 

C ntinuing ne of the longest c rccrs ever enjoyed by :10 ::~i rship, the U.S.S. "Los 
\ .ngclcs" is see n on a Aight o,·er the Staruc of Li erry. 

"LOS ANGELES" ON MANEUVERS 

Aircraft Carriers "Lexington" and "Saratoga," and U.S.S. "Patoka" seen from "Los 
Angeles'" control car during 1931 fleet maneuvers . 
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Franz Josef .Land, where philatelists' mail was exchanged with the Soviet 
ice-breaker "Malygin" when the "Gra£" 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 Ell sworth and L ieut. Comd r. 
Edward H. Smith of the United States. The scientists reported collec tion 
of more data than could have been obtained from two years of Arctic ex­
ploration with ordinary ~ethods, 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 te rms 
of the post-war agreement, to become a "cruiser of the air" during the I 93 r 
fleet maneuvers of the Navy off Panama. Its success in maintaining con­
tact with theoretically friendly vessels -and discovering the main bod y of 
the hostile fleet in the 193 I maneuvers, before it was sighted for surface 
vessels, brought a commendatory "\Veil done" from Assistant Secretary of 
the Navy Ingalls and Rear Admiral Moffett who were with the airship on 
maneuvers. It operated more than 2,ooo 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 flights 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 sl,litable stub mooring mast for the new giant airship "Akron." 
A decided improvement over former methods of taking large airships in 
and out of their docks by reducing the personnel of the handling crew, the 
new "motorized hitching post" for airships was 76 feet in height, weighed 
130 tons and was powered with a 240 horsepower gasoline engine. Struc­
turally, it was an open pyramid or tripod with the corners of its triangular 
base equally spaced on a circle 100 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 higb ranking naval officers ::tbo:Jrd , t.he U.S.S. "Los Angeles' ' moors to t.be stub 
m::~ s t of t.hc U.S.S . "Patok::t" during maneuvers. 

NATIONAL BALLOON RACE ENTRIES 

Six teams in 1931 National Balloon Race prepare to take-off from Akron in contest 
won by Lieuts. Settle and Bushnell of the Navy. 

, 
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the mast fo rward, while the forwa rd tractor was used fo r tce ring the huge 
"hitching post" as it maneuvered about the airport. 

Mooring devices, consisting of a cone on the nose of the ai rship, and 
a cup on the mast, into which the cone fitted and was locked, be ame 
standardized on all airships and masts, thus enabling any airship to m or 
to any mast. The n"'iobile mast, while more than sufiicie ntl y table to pro­
vide an all-night mooring for a Zeppelin, found its chief uti.li ty in pulling 
the ship in and out of the dock. Aiding in the operation of tak ing the 
ship in or out of the dock, were dock ing rail s, built out from the dock, and 
to which handling lines of the ship were attached. Previous practice 
necessitated use of many men on each handling line. Looking towa rd the 
future, the mast was constructed to make possible an increase in its height 
to accommodate ships of increased size. 

Metalclad Airship Research 

The Aircraft Development Corporation of D etroit continued a research 
and development program giving out of the lessons learned in the building of 
the metalclad airship ZMC-2 for the United States Navy. The ZMC-2 was 
operated throughout the year by the Navy from the Lakehurst Naval Air 
Station as a training ship. The unique features of the metalclad ship, a 
distinctly American development, were watched closely 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 of machinery and tools for handling the thin 
sheets of alclad metal which were used in making the ZMC-2 and were 
said to offer possibilities for use in future airplane design as well as air­
ships. 

Blimps Show Good Record 

The Goodyear fleet of small non-rigid airships, generally known as 
blimps, continued to attract tremendous interest and attention wherever 
they appeared throughout the_ country. The fleet was built by Goodyear 
primarily to demonstrate lighter-than-air and to train personnel in the fun­
damentals of ship handling. With prospects bright for commercial air­
ships soon to be flying between continents with passengers and tons of mail 
and express, it was obvious that men must be ready to fly and land them. 

Goodyear had 26 qualified airship pilots at the end of 1931 who de­
voted full time to flying. In addition to its main hangar at Akron, the 
war-time home of many airships, Goodyear had hangars at Gadsden, Ala., 
and Los Angeles, Cal. In the year 1931, Goodyear rebuilt and enlarged 
two of its airships-the "Vigilant" and "Mayflower"-renaming· them the· 



A~1ERICA TAKES LEAD Il'\i AIRSIDPS 103 

olun1bia' ' and "Reliance.' The "Columbia" operated during 1931 from 
Holmes irport in New York Ciry, and plans caHed for keeping it there 
du ring I93-· The " \ ol untee r ' another of the fleet, ope rated from the 
Los nge.les base, while the other fou r sh ips operated from Akron in the 
spring summer and fa ll , 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 Aeet of six Goodyear airships without injury to a 
passenger. 

The ' D efender ' was the largest of the fleet, with a gas capacity of 
1 5,ooo cubic fee t. The sma11est was the ' Pilgrim," with 56,ooo cubic feet. 
The other four ships each have a capacity of 112,000 cubic feet. A seventh 
ship, the " Resolute," '' as scheduled to be built in 1932 and to be launched 
in the spring. Helium was used in all ships of the Goodyear fleet. 

The yea r 1931 saw the adoption of gelatine-latex bags for the airships. 
This treatment of cotton fab ric evolved for the gas cells of Zeppelin type 
ships as a substitute fo r goldbeater ski.n, was recognized quickly as appli­
cable to non-rig ids, hav ing much g reater diffusion some saving in weight 
and better weathering qualities. 

New Lighter-Than-Air School 

The year 1932 was to see the completion and operation of a new lighter­
than-air school in Akron, the result of a bequest by the Guggenheim 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 $r7s,ooo for lighter-than-air research 
work, was to use $ 12o,ooo of this amount to cover costs of operation for 
five years, while the remaining Sss,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 Karmen 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 I;und, 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 
m 1931, due to vari.:>us 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-



AIRCRAFf YEAR BOOK 

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., 110 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 VIII 

HISTORY -MAKING 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 I93I failed to block the achievement of 
£1 the most crowded year of spectacular flights in the history of avia-

tion . In fact, the 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 Bight. 

The world's records for distance, speed, duration and altitude were 
broken; I8 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 I I hours and I6 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 s,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 fasc~ 
nating story of the year's progress. ' 

'Round-the-World In Eight 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. N ellie Bly se t the world agog 
with her 72 day record for the journey by railroad and stea mship in I 889; 
and John Henry Mears cut that mark in halt with hi s speedy trip of 35 
clays in 1913. 

The United States Army 'round-the-world fli ers could hardl y hope to 
break Mears' record, but their_circumnavigation of the globe-the fir st by 
airplane-was an achievement of the first order, although it required I 75 
days in 1924. The combination of plane, steamship, railroad and automobile 
then appealed to the would-be record breakers. In 1926, Edward S. 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 time 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 observcd 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' Bares and the stabbing finger of a revolv­
ing beacon picked out the "Winnie_Mae" for a moment at the head of 
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" 
f~om the North at 4:56 A. M. Before noon, less than seven hours later, the 
white monoplahe sat down on the airport at Harbor Grace, N. F., 1,153 
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 30-mile breeze. 
For the first part of his ocean trip, Post "had little to do." He ·lounged in 
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'ROU ID-THE-WOR.LD IN 8 DAYS 

\ ilcy Post and Harold Catty fl ying the.i r Lockheed Vega (Pratt and Whitney Wasp) 
monoplane "Winnie Mae" shortl y afte.r take-off. 

"-' BERLIN LIONIZES THEM 

Post and Catty receiVIng a hearty welcome at the hands of German admirers after 
landing the "Winnie Mae" at Tempelhof 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 Aicrs' ca reers. 
How Post, after an excellent record as test pilot for the Lockheed fac tory, 
got a job as aerial chauffeur to F. C. Hall, one time drug clerk who struck 
a fortune 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 Gatty, 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 hole through 
a bank of clouds, 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 had 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 flight; 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 
exclus~ve 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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LINDBERGHS ON ORIENT FLIGHT 

Col. Charles A. Lindbe rgh tes ts his Lockheed Sirius (Wright Cyclone) monoplane over 
H ell Gate Bridge, showing plane's Edo automatic water rudders. 

FAREWELL 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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fresh and vigorous to the Ossoviakhim (Sov iet · Society fo r \ iation and 
Chemical Defense) who greeted them late that afte rnoon. Gatty was of­
fe red a Russian cigarette, but he was still protecting his throat f rom a pack 
bought in N P.w York "day before yeste rday." There v. as a nine-course 
dinner at the Grand Hotel that night, although the fliers had orig inally 
planned to push on. They had but two hours' rest when they returned to 
the airport soon after midnight. Ru ssian mechanics, confusing gallons with 
liters, had overloaded the plane and the excess fuel had to be siphoned out. 
It was 5 A.M. (Moscow w me) , when the plane roared into the East. It 
followed the Trans-Siberian Rail way over the Ural Mountains, landed afte r 
I I hours at Novo-Sibirsk. 

Another respite of eight hours, then on to Irkutsk, r ,050 miles fa rther. 
Besieged by an excited group of Russian officials, the Aiers turned immed i­
ately to the task of refueling and checking a course ac ross the desolate 
Yablonio Mountains to Blagovyeschensk. There was no time to celebrate 
the fact that they had come just half way round the world from New York 
(8,oso 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, 8so miles farther, the A.iers encountered their first 
trouble-not with the plane or engine-but with mud. The "Winnie Mae" 
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 14 hours' work, a _Detachment of soldiers and an 
American-built tractor pulled the plane 6ut. 

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 hazar:dous 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 reach<:;d· Alaska after completing their Pacific 
jump, chose to land at Solom8n 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 fliers were on their way after little more 
than two hours at Solomon Beach, but with ·a lighter fuel load which neces­
sitated their dropping down on the 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 F IRST PACIFIC FLT l-IT 

Hugh H erndon and Clyde Pangborn taki ng-off from B ci.ng F ield , Seattle, for New 
York to complete world flight in ¥\asp-powered Bellanca. 

END OF NON-STOP PACIFIC HOP 

Wasp-powered Bellanca monoplane of Hugh Herndon and Clyde Pangborn about to 
land without \anding gear at Wenatchee, Wash., on Pacific flight. 
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for 24 hours and drenched the huge crowd that waited their a rrival, Post 
and Gatty made their only land'ng in Canada. E nterpri sing Nat iona.l 
Broadcasting Co. officials had arranged with Pathe films, through a sub­
contract, to carry the Biers' voices to the America n radio public. Prodded 
by the questions of announcers, they told little snatches of their expe riences, 
said they "weren' t so tired" and that "we expect to be in ew l: ork to­
morrow night." _ 

And in New York they were on the following evening, afte r an ail-day 
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 sta rting 
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 v, as 
screamed by excited newsboys in Times Square, waited at Roose\ elt Field. 

The swift-flying "Winnie Mae" came out of the West as the sinking 
sun turned the cloud-fleeced sky into a brilliant pink back drop. 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 field 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 fliers. 

Their time for the epoch-making world flight: 8 days, 15- hours and 
51 minutes. It was without doubt the outstanding flight of the year, if.not 
in the history of flight. It was a real tribute to the 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 feted, received by New York's Mayor Walker, then 
by President Hoover, and their reception climaxed with a dinner in their 
honor given by the Aeronautical Chamber of Commerce of America in 
Hotel Astor. Their names were placed beside those of Lindbergh and 
Byrd, and their flight commemorated by the presentation of twin bronze 
plaques designed by Julio Kilenyi, New York sculptor, and struck by the 
Aeronautical Chamber of Commerce. Later they flew to Oklahoma, Post's ~ 
home, to be lionized by the people of Chickasha who had built an airport 
to I'eceive 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 records-that for long distance 
without refueling-was brought back to the United States for the third 
time in recent years when Russell N. Boardman, one~time cowboy, motor~ 
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cy list and wingwalker, and John Polando, forme r garage mechanic, flew 
their Bellanca ( \\right \ hirlwind ) monoplane "Cape Cod" from Tew 
) ork to I tanbu1, Turkey in 49 hours and 20 minutes. 

\\ ith a heavy load of 71 gallons of gasoline and 21 gallons of oil, they 
pulle I the ' ape Cod' up from the 4,200 foot concrete runway of New 
Yorks new !~loyd Bennett Field in the ea rl v hou.rs of Jul) 2 , headed up 
the ew E ngland coast and out over the well-tra\eled Great Circle course 
on a meticulou ly planned flight that was to place them in the Turkish 
capi tal and in 1 ossession of the re ord held by fajor Dieudonne Coste and 

NEW YORK HONORS GLOBE GIRDLERS 

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

M'aurice Bellonte of France. Coste and Bellonte flew 4,912 miles in 1930 
on their non-stop flight from Paris across Europe and Asia. Italy had 
previously held the record when its brilliant fliers, Ferarrin and Del Prete, 
flew from Rome to Brazil, 4,456 miles without stop. Italy took tl?,e record 
from Colonel Clarence Chamberlin, who with Charles A. Levine, flew 3,91 I 
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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Fly?ng high above a solid bl anket of cl oud s on most of their ocea n fli ght, 
they kept a perfect course by instrument, hit Pari s "on the nose," took a 
new bearing to cross the Alps, then sped through the Balkans to complete 
the crossing of not on! y an ocean, but a continent. The glasses of the 
American ambassador to Turkey and a g roup of Turkish officials with 
him picked out the yellow and bl ack pl ane as it circled high above the 
Yeshi1keuy Airdwme at Istanbul , the first to see it since lea ving ew York. 

Their new distance record was 5,o r r.8 statute miles, although they actu­
ally traversed .5,040 miles. For their superb piloting and na\ igation, for 
being the first eastward trans-Atlantic fli ers since Lindbergh ( 1927) to reach 
their announced destination non-stop, President Mustafa Kemal Pasha pre­
sented the pilots with the highest awards of the Turkish A viation Society, 
diamond-encrusted medals, previously awarded by twice: to Charles A. 
Lindbergh and to the Russian fli er who spanned the Black Sea. The fliers 
were royally feted, made numerous speeches in which they praised the new 
spirit of modern Turkey and shifted the credit for their flight to the Bel­
lanca monoplane, Wright engi~1e, Sperry and Pioneer instruments. 

Rumors spread fast that they would fly on around the world, that they 
would attempt a trans-Pacific flight for the rich cash awards, 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 announced that their job was done, their end ac­
complished, and that they were ready to fly to Marseilles, take a steamship 
for home. They returned to enthusiastic welcomes in New York, Boston 
and Washington after being what Boardman called "the first Americans 
to go to Europe without visiting Paris." "We must go there next," the 
fliers added. 

First Non-Stop Pacific Flight 

The North Atlantic had been spanned non-stop 14 times by airplanes; 
the Pacific not once. That was the situation in the middle of July when 
two teams of Biers set their eyes on the 5,ooo mile trans-Pacific stretch. 
Several fliers had reached Hawaii from the United States; 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 the world endurance refueling record 
in 1929, and Harry S. Jones, bachelor sportsman 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 Fairban~s, Alaska, that eve-
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nin o- and took on 200 gallons of gasoline. Both flew to orne, made a 
ontact in a brisk wind to put 43 - m ore gallons aboard the "Fort vVorth" fo r 

the flig ht to Japa n. fte r takino 300 gallon the plane became unma nage­
able in the strong wind. Thq • .finally O'ave up, la nded at Nome. Another 
attem pt wa made \\ ith imila r re ult bad weather and strong '' inds 
fo rcing th e Texa n to aba ndon the fu aht and the rich prize. 

T , o other Biers, Don Moyle and Ce il A. !len staked thei.r faith in 
the huge monoplane in wh i h Ha rold Bromley and H arold Gatty made an 
unsuccessful attem pt to spa n the Pa .ifi . Renaming the old "Cit of 

IN MUD A T EDMONTON 

\:<,'asp -powered Lockheed Vega 'round-the-world plane " \.Vinnie Mac" m the mud at 
Edmonton, Can., before last hop to United States. 

Tacoma" as the "Clasina Madge" in honor of the daughter of the backer, 
John Buffelin, Tacoma lumberman, Moyle and Allen left Samishiro Beach, 
Japan, 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, an<l rescued. 
The sixth challengers for the prize and the title of "first Pacific fliers" had 
failed. 

The eyes of Hugh Herndon, jr., New 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 pl ane, the Bell anca ( Pratt and \ hi tney 
Wasp) monoplane "Miss Veedol ," was much slower than the "vVinnie 
Mae," but it had a longer cruising range and H erndon and Pa ngborn 
could take turns at the control s while Post was required to By \\ it.hout 
relief. 

Herndon and Pangborn struck bad \ eather ove r the Atlantic, los t their 
way, and completed their trans-ocea nic hop at Moylesgrove, \N'a les, in 31 
hours and 42 minutes. They had pl anned to ma ke tfoscow the fi rst stop, 
then push on. Instead, they-stopped at C roydon, nea r London, fo r fuel; 
and made another stop at Be rlin. They were then 21 hours and 28 m inutes 
behind Post and G atty'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. They 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 Chlta, their next stop, they had lost a m argin of SL'I: more hours. 
Fighting what they described as "the worst weather they had experienced," 
they finally reached Khabarovsk, damaging a wing in land ing on the 
muddy airport there. They were then 27 hours and 22 minutes behind 
the record, although they had taken only J 4 I 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 $25,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 honors. 
They became the seventh challengers. They telegraphed the American 
Embassy in Tokyo for permission to fly 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, headed by a highly indignant chief of foreign police. They ;.vere 

questioned for their permits, asked to trace their route on the map, asked 
if they had taken photographs. Herndon and Pangborn answered all 
questions unhesitatingly. They had flown over Tsugaru Strait, which is 
fortified; the naval post at Ominato; the concealed fortifications near 

/j 
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Tok •o Bay. They had landed fo r a few minutes at a new airport at 
H anedo not yet opened to traffic. II were forbidden areas, and they had 
taken motion pictures of them! 

D::~ ' and days of questionin followed, during which the flie rs were 
trc::~ted courteou ly but held vi rtual pri oners. In ain the flie rs protested 
that they had not intended to photogr:Jph forbidden areas. The judge 
fi ned e:.tch $ I,02)-$I ,ooo for violating Japans ci ·it laws by flying over 
the ountq without a pe rmit and _25 fo r photographing forts. Permis-
ion fo r them to lea\ e the cou ntry by ai r was held up. T he} watched 

a 

SPAN ATLA T IC IN FORMATION 

N ine of the Italian squad ron of Savoia Marchetti S-55 (Fiat) flying boats seen in 
fo rmation on their fli ght across tl1c 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 H erndon 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· Socin 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 C ity, they \\ ould ·ct a new d ista nce record , 
bettering the N ew York-fstanbul flig ht of Boa rdm:m and Polando. T hey 
did fly as fa r as Spokane, but turned back :111d landed at Vv'e natchee, Wash ., 
completing the fi rst non-stop Pacific fl ight and one of the longest trips in 
history, 4,558 miles in 4 1 hours. 1 he shi p landed on its iron belly, slid 
along in a cloud of du st, tipped up on its nose. The propeller snapped, 
but the plane settled back with a thud. T he fli ers \\ ere not scratched. As 
they crawled out of the_ pl ane, they were met by a representative of the 
Tokyo Asahi , waving the cove ted $25 ,ooo prize check. 

With a new landing gear and propeller on their pl ane, Herndon and 
Pangborn started a leisurely trip across the country, timing themselves to 
arrive at their starting point, Floyd Bennett Field, Sunday, October 18, 
during the Four-Field Flying Show staged by the aviation industry for 
the benefit of N ew York's unemployed. They 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 fir st to span the Pacific non-stop. 
Japan hailed the flight as a great achievement, but Japanese officials fa iled 
to lift the ban forever prohibiting H erndon 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 
of hazardous preparation for the great race only to have their competitors, 
France and Italy, drop out at the last minute due " to bad weather, ill 
luck and the loss of pilots and machines." The 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 $485,000 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 Solent would 
never have known it from the gayety of her flag-bedecked yacht on the 
day of the race. 

That brown-eyed, boyish-faced Flight 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 of the race, September 12, 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 Calshot in a wall of 
spray. In another few seconds he was darting over Ryde pier on the first 
Jap of the triangular course. To those on the ground directly beneath the 
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the plane, its pas ing was marked by a rumbling that -seemed to 
I :.~ k the earth and se t the spe rator ' nen ·es to tingling. To those who 
::~w it from a d istance, the sharp ouo I wa tnljji.og the machine by more 

Lh:ln a mile, so fast was it flying. The Jrst two laps were fastest, averag­
ing 42.9 miles an hour. When he rossed the finish line and shot his 
plane skywa rd to lose speed for a landing b.is average time for the Schne.ider 
cour e was 34o.o8 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. 
B Othma n brought his ship in at Calshot making the haza rdous landing at 

ITALI AN AJR MINISTER LEADS 

Gene ral Italo Balbo commanded the trans-Atlantic flight by radio from his place m 
the leading plane of the formation. 

about r 10 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 notchllor 
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 art. 
hour and reach 38·S.6 miles an hour on his fastest lap, a new achievement 
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for man in the air. But another opportunity awaited him later in the >vee k 
when a specially built Rolls Royce engi ne, burning a m ixture of refi ned 
gasoline, wood alcohol and ethyl, and developing m ore than 2,6oo horse-
power, was to be installed. . 

Into a gusty sky, Lieut. Stain forth took off on cptem bc r 29 for hts 
attempt to break his own world record a nd raise the Bri tish speed to a 
height which would hallenge the ge niu s of other nation s for several ) ea rs, 
at least. He dived across the starting line at about seve n miles a minute, 
100 feet above the surface of the water. E lectric timing cameras ca ug ht 
the shadow of the plane as it flashed back and forth. Spectators watched 
nervously as he made a landing at more than roo miles a n 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 
n~xt 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 sai6 un­
demonstratively, then turned back to his game. Later official announce­
ments placed his record at 406.997 miles an hour, with his fastest lap at 
409.5 miles an hour. 

It was doubtful whether another British flier 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 another 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 flight 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 flying with military precision-the flight 
was headed not by an over-enthusiastic flight 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 flight to the United 
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Sta tes." The first of the year found them off the coast of Africa, ready 
for the ocea n bop. 

Up f rom 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 i.m·isible, the squadron took off in groups of three. The first group of 
three black-\\ inged hi ps led by General Balbo himself, '>anished into the 
ni ht followed by a green-\ ·inaed triad. N ext came the red wings, but the 
third plane of that g roup faltered under its ro,ooo pound load, nosed down 
into the ea, killed its mechanic. The last triad, white-winged, was in the 

VlKINGS OF THE AIR 

Parker D. Cramer (right) and Oliver Paquette who were lost after proving the 
feasibility of the Transamcrican AirlLnes' Atlantic route. 

air ten minutes when its second plane crashed, burst into Bame, sank with 
its crew of four. General Balbo learned their fate by radio, but led on. Be­
fore leaving Orbetello, near 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 
after the crashes, two spare planes left Bolama, had taken off in1tPursuit 
of the squadron to replace their fallen brothers. 

Through floating clouds, dimly illuminated by the full moon which 
General Balbo had awaited, the planes flew south and west-never losing 
their positions' in the close 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 mil es apart. Radio kept Ge neral Balbo 
informed at all times. In mid-morning one of the replace ment pl anes 
buckled under the strain, reported itself down with a lea ky radiator near St. 
Paul's Rocks, 500 miles from its destination , where a cruise r 1 romptly 
picked it up. The other replacement, too, fl ew with a leaky radiator for 
seven hours, finally came down 1 00 yards from a com oy cruiser. One of 
the planes forced down was sunk later in collision with the cruiser towing 
it. Balbo's prediction was fuLfilled: although four planes 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 N atal, 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 
flight. 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 Y ark 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 
~o 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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T he hi • bli ght f lhe I) :x· hi l ry-makiog journey was its cro ~ ng 
{ Lhc . outh \. tlan tic to . ·aLai Brazil & m the west coast of A&1ca 

fi nally ju tifyi ng the pre en c f the h r e h e which h ung io the naviga­
tio n room of the g reat hip . ter a hort Bight from Bolama, Portuguese 
G uinea, \ i\ est frica, to ape \ erde Ishnds, where it remained a ~\ eek 
the Do-X made it Ionge t S_igbt of 1 ,400 miles to Fernando 1 oronha 
I land, made a boding there in the dead of night 200 miles off the 
Braz ilia n m ainland . It then made a short hop to Natal on the ma inland. 
B • i lc apt. F ried rich Ch ri tian en the Do-X carried 1 2 persons on the 

T wo T ransamerican Airl ine pilots, E. L. Preston (!eft) and R. H. Collignon, continue 
work of P:ukcr and Cramer in Packard Diesel Stinson. 

Atlantic lap, including the Portuguese 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. T file 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 6f the breaking of an aluminum crankcase casting on one of 
the motors after the South Atlantic flight, 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 

\Vhen 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 hi s Travel Ai r (Wright Wh irlv ind) 
"Mystery Ship," he turned his attent ion 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. 
~.'orking in secret throughout the winter months, Doolittle planned his 
flight to cut Hawks' time and win the rich Bendix prize for the premier 
derby of the National Air Races. 

· 'fhe starter's flag 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 st ill 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 II 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 to 
challengers. 

Hoiriis and Hillig Fly North Atlantic 

Thirteen hours after Post and Gatty left Harbor Grace on thdr 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 t9 visit their homelands and indulge in 
"some pigs knuckles, sauerkraut and beer." 

In 1929, Otto Billig, 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 of 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 H.illig as left out. He 
sought a writ to pre\·ent the "Gra£' from sajJing, sued for $roo,ooo damages 
and obtained an out-of-court sertlement, depositing the money in a Liberty 
bank. 

Holger Hoi.ri · s a youthful barnstormer who had been in America seven 
yea rs and had a se ret lon in to f.ly back to hjs home in Denma rk, dropped 
into the fidd at Libe rty ! . Y. months later and suggested that Hillig 
finance a trip ,,·ith Copenhagen a the fi rst stop. \• ith the aid of friends, 
he scraped enough mone} together to buy a \1\ right-powered BeUanca 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 distaJ~cc record holder. 

Unheralded, except in a joking way, the pleasure-bound pair set out 
from t~e 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 fly 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. Oste~d was picked out clearly and a short time later Hillig be:~:d 
his Danish pilot to land on an airport they spotted beneath them. Honus 
fighting off sleep after 32 hours in the air, insisted they continue to Copen­
hagen, but Hillig hnally persuaded him to la nd on the fi eld, ' hich they 
found to be Krefeld, Germany. The pilot fell asleep, w hile Hillig told 
a mechanic to "put in s o." Fi fty lite rs of fuel '' ere poured into the tanks, 
and Hoiriis took off for Copenhagen thinking he had <:;o gallons. The 
engine sputtered and an emergency ca n was used to repl eni sh the tanks 
sufficiently to make a landing on the airport at Bremen. Too tired to con­
tinue, they agreed to make their grand entra nce into Copenhage n tl1e next 
day. Knighted by the king and \veil fllled with tl1e objects of their visit, 
they left Copenhagen for Hillig's home at G era, Germany. 

Returning to an enthusiastic reception in Liberty, N. Y., Hillig 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 fly 
across the Atlantic and then go back home and go to work." 

First New York to Hungary Flight 

Capt. George Endres, wartime flier 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 office of 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 ha·d mortgaged his salami factory for $2o,ooo, 
had taken a steamship for Hungary to await the fliers' 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 
trifle 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 hrst trans-Atlantic 
fliers since Lindbergh to reach their announced goal non-stop, an honor 
which fell to Boardman and Polanclo 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, 



ffiSTORY-.MAKING FLIGHTS OF 1931 127 

sa usage-maker Szalay, End res wife and son, and Capt. Magyar 's aged 
mother who had not seen her son for five years. 

\~ hiJe less spectacula r than Jon di ta oce flights across oceans and con­
tinent , world re o rcls fo r du ration and distance over a closed course hold 
an equaJl) important place in the li t of coveted honors f rom the sta nd­
point of the er)CJ ineer. The yea r witnessed ma ny successful attempts to 
brea k reco rd s in these categories. 

America Recaptures World' s Duration Record 
F l .i ng a Bleriot 110 pO\\ creel "' ith a Hispano-Su.iza engine, Lucian 

Bossoutrot a nd \.ime Ross i of France established a DC\,, world 's record o'>er 

HEADED FOR HUNGARY 
Captain Magya r crawls into the rear cockpit of his Lockheed Sirius (Pratt and Whitney 

\.Yasp) monoplane for non-stop flight to Hungary. 

a closed circuit for distance at 5>468 miles and for duration at 75 hours 
and 23 minutes near Oran, Algeria, February 26 to March 1. Before the 
end of March, Jean Mermoz, South Atlantic flier, and Antoine Paillard 
were in the air with a new Bernard So (Hispano-Suiza) monoplane. On 
April 2, they landed after raising the world's distance record for the closed 
circuit to s,679 miles. m 

Then two American pilots, Walter E. Lees and Frederick A. Brassy, 
stepped into the competition with a Bellanca Pacemaker, powered with a 
Packard.Diesel engine, flying a monotonous course over Jacksonville, Fla., 
April 12 to 15, to establish a new Americ_an duration record of 74 hours 
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and r2 minutes, but falling short of the world mark by little more th :Hl an 
hour. Going up again with the same plane May 25, they stayed aloft -1 
hours and 32 minutes without refueling, fa r surpa ss ing the French fliers' 
record and bring ing the duration honors back to \me ri c::~ agai n. 

On June 4 and 5, new world duration and di stan ce reco rds fo r sea­
planes over a closed course were es tabli shed by L ieut. le \ ai e:lll Pari s 
and Lieut. Gonord of F rance, when they fl ev ·their Latecoerc 28-3 (H i pano 
Suiza) seaplane 3,113.8 miles in 36 hou rs and 57 minute ve r \rachon 
France. Two days later, Joseph Le Bri x ::~nd Marcel Doret, fl ying a special! -
built Dewoitine (Hispano-Sui za) "Trait d 'Union," failed to break the 
duration record captured by the Ame ricans, but established a new world 
record over a closed circuit for distance at 6,44 r.88 r miles, nea r Istres, 
France. In July, they attempted a flight in the sa me plane from Pari s to 
Tokyo, but were forced to jump when their engine failed during the 
night over Siberia. Successful in their efforts to have Fran<rois Coty, per­
fume manufacturer, finance an identica lly constructed ship, Le Bri x, Doret 
and a mechanic, Rene Mesmin, headed East from Pari in eptember. 
Rain and fog forced them to fly low East of MoscO\·V. After 20 hours, Doret 
bailed out, landed safely. Le Brix and Mesmin died in the crash, fa il ed 
to complete their flight to break the record of Boardman and Polando fo r 
straight-line distance. 

England to Australia and Africa Flights 

British fliers, paying little attention to the possibilities for fame on lon a 
trans-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 of the flights were made with speedy, light planes. 

Early in April, Lieut. Comdr. Glen Kidston of England, flying an 
American-built Lockheed Vega (Pratt and Whitney Wasp) monoplane, 
broke the record from London to the Cape in 6 days and ro hours. In 
November, a 19-year-old London debutante, Peggy Salaman, with Gordon 
Store as co-pilot, reached Cape Town from London in her little Puss Moth 
(Gipsy III) monoplane in five and one-half days. The distance is 7,ooo 
miles. 

The London to Australia 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 II,ooo mile flight. 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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ott, provided \ ith another ship at the expense of Lord vVakefield, 
made the return journey in June from \.ustralia to London in 10 days, 13 

hours and 25 minutes about 48 hou.rs faste r than Kingsford-Smith made 
the trip in r.he Fokker ( \ "right-Y birlwind) "Southern Cross." 

cons ea tbound reco rd was broken N ovember 9 when C. A. Butler, 
fl )' ing a diminuti,·e Comper Swif t with a 75 horsepowe.r engine, arrived 
in \ u tralia from London in 9 days, 2 hours and 29 minutes, cutting an 
h ur a nd 42 minutes from the old record. Butler said his fuel bill was 
le s than $I - o ince the little ship Ai.es 24 miles to the gallon and has a 

BREAKS TR A SCONTINE. 1TAL RECORD 

Maj. James H. D oolittle in the Laird Solut.ion 400 (Pratt and Whitney Wasp, Jr.) 
biplane in which he crossed the continent in record time. 

speed of 120 miles an hour. Butler '<Vore 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 flying to escape the· humdrum of office 
routine and became the "Empire's flying heroine," left London for Tokyo 
in a De Havilland Puss Moth (Gipsy III) 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 undertaken 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 era heel before she was abl~ 
to start the Atlantic lap of her journey. She had pre iou ly se t a new 
women's altitude record of 28,743 fee t over the Jersey City, . J. Ai rport, 
March 6, and a new women's speed record of 210.636 m iles an hour near 
Detroit, Mich. 

Early in January, Evelyn Trout and Edna May ooper e tablished a 
women's refueling duration record of 123 hours at Los Angeles, Cal., in a 
Curtiss Robin (Curtiss Challenger). Amel ia Earhart claimed an altitude 
record for autogiros at 18>415 fee t made at \Villow Grove, Pa., with a 
Pitcairn ("Wright Whirlwind) autogiro. Mrs. Mae Haizlip estabtished a 
women's altitude record fo r light airplanes of 18,097 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 1,849.763 miles on a flight 
from Paris to Urino, Russia, in a Klemm (Salmson) monoplane. 

Ruth Nichols lowered the 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 computed as 1,966 miles, a new \vorld record 
to be added to the laurels of her Lockheed Vega (Pratt and Whitney Wasp) 
mono~a~. · 

Balloon Betters Airplane Altitude Record 

With the 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 nation to better that 
mark for airplanes during 1931. However, Auguste Piccard, 47-year-old 
Swiss professor of physics in the University of Brussels, and Charles 
Kipfer, 20 years his junior, successfully undertook a trip into the strato­
sphere in a hydrogen-filled seven-foot sphere "CH-113," which carried the 
Swiss flag to a new height of 51,775 feet above Germany and Austria. 

Their record exceeded that of Capt. Hawthorne Gray of the United 
States who reached 42,000 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 the 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 lines in American news­
papers during 1931 as compared with columns in former years. 
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The 'G raf" comple ted its eighth, ni.nth tenth, eleventh, t\ elfth and 
thi rteenth crossin s of the \ tl antic durin rr r93 1 making three round trips 
horn F ried ricbshafe n Germa ny to Pernambuco, Brazil, \vith mail, pas­
sen ers and expres on a comme.rcial schedule. T he eighth crossing of the · 
Atla nt i -the 216th f:l i ht in it lo - was the fi rst non-stop trip from Ger­
many to Brazil , \ugu t 29 to eptemb r r , made in 71 hours. The return 
to ermany, September 4 to 7 was made in 8r hours. 

T he se ond round t rip to Brazil was ach ieved in a 69 hours westwa rd 
Aight September 1 to 20 and a 7 hour ea tward flight through rai ns, 

WINS BENDIX TROPHY RACE 

Major Doolittle, certain of tl1e Bendix trophy prize, refuels at Cleveland to continue 
flight to N ew York to break coast-to-coast record. 

September 25 to 28. The third round trip was made with the westward 
journey, October 17 to 19, a two-day cruise to Rio de Jatteiro, October 21 
and 22, a'nd the eastward flight, 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. It 

The new American sky queen, the U.S.S. "Akron," captur.~d the honor 
of carrying the largest number of persons into the air when 207 persons 
were taken aloft on a 10 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 flight over Lake Constance, the largest ever carried by any hea vier­
than-air or lighter-than-air craft. 

Lindberghs Fly to Tokyo 

Early in June, Col. Charles \. Lindbergh telephoned the State D epart­
ment in Washington and said that Under-secretary Castle might announce 
that Colonel Lindbergh and his wife \\ ould fly to the Orient-" if the press 
was interested." The press was interested. In fact , clippings coll ected in 
the Aeronautical Chamber -of Commerce library on important fli o- hts of 
the year showed that the Lindberghs' flight to the Orient recei\ ed more 
columns of publicity in New York newspapers than any other Bight of the 
year including the remarkable world flight of Post and Gatty, the trans­
Pacific Bight 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 finish, no diplom atic 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- V\T ashington, 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 well 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). 

~awks Leads Inter-City Speed Fliers 

Ca?tain Hawks' speed dashes in his Travel Air (Wright-Whirlwind) 
low-wmg_ed monoplane "Texaco 13~' brought him recognition during 1931 
by ~he Lrgue Internationale des A viateurs, world-wide pilots' organization, 
whrch, selected him as the world's outstanding airman for 1930. The 
league. s. medal was presented to him in Paris during the French Colonial 

·Exposrtron after Hawks had set Europe to buzzing about his achieve­
~en~s as a flying epicure-arising in Paris, breakfasting in London, lunch­
mg 111 Berlin, and back to Paris for dinner. The Old World had justly 
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1 rided it elf on the achieve ments of its Schneider fliers-breaking world 
record o\·e r relat ivel y short courses-but it had not a single machine that 
could sta nd l01w Aights day a fter day with the same engine at speeds above 
200 mi.les a n hour. 

H awks Hights between 01 I v\ orld capitals at record speeds, therefore, 
were all the more spectacula.r. His best record times during a 2o,ooo mile 
tou.r of E urope ' hich included u countries \\ere: Paris to London, 218 
mile in 59 minute pril 23; Lon Ion to Be.rlin, 620 miles, in 2 hours and 
57 minutes, May 12; Stockholm to 1\i[a.l.mo, 320 miles, in r hour and 30 

SHIP, ENGINE AND FUEL 

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

minutes, May 21; 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 I; Paris to Rome, 700 miles, in 3 hours and 30 minutes, June 10; 
Budapest to Rome, 650 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 
London, 950 miles, in 5 hours, June 17. He broke his own records on the 
latter two flights 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 flight 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 afte r hi s retu rn were: New Yo rk to Bing ham­
ton, N. Y., x6o miles, in 35 minutes, August 1 ; \Vhecl ing to 1 ew York, 
390 miles, in I hour and 45 m in utes, Aug ust 4; N ew York to C hi ago, 
750 miles, in 4 hours and 4 minu tes, \ug ust 12 ; Chicarro to N ew York 
3 hours and 20 minutes, Octobe r 5; and femphi s to ew Yo rk , 975 m il es, 
in 4 hours and 50 m inutes. 

With two major fl ights to hi s credit d uring r93 r-one of them Cap tain 
H awks' favorite transcontinenta l speed course-Major oolinle also made 
some fas t inter-city flights in his li ttle La ird ( Pratt and W hitney Wasp) 

FLY ATLANTIC FOR SAUERKRAUT 

Otto 1-lillig , photographer, and B olge r H oiriis, pi lot, over New York in the Bell anca 
(Wright W h irlwind ) m onoplane "Libe rty" ' on Atl antic hop . 

speed plane. Among them: Mexico City to St. Louis, 1,500 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 N ew 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 
honor's, taking several of Hawks' 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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ro ancouver, B. C ., D ecember 1, in 6 hours and 40 mi nutes, clipping an 
h ur ~111 d eight mi nutes from H all record. apt. Hawks also had his 
eye on this re ord nea r the do e oE the yea r. 

Expeditions Seek ing Northeastern Passage 

\ i\ he n Capt. \ olfga ng on G ronau and h is three com panions at their 
h\"e-yea r-old D ornier \ al (2-B.M. ·.) Ay ing boat on the " aters of Ne\\ 
York Ba just off the Battery in 1930, serious attention was focused on the 
possibilities of a northeastern passage to Eu rope from the U nited States 

•• Fl ight" 
BRIT ISH CAPTURE SCHNEIDER TROPHY 

Vicker Supe rmar ine S-6B (Rolls Royce R ) seaplane being towed back to Calshot after 
win ning troph y at 340.08 miles per hour speed. 

through the sub-Arctic. Von Gronau had made the Bight 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 Bight. 

Flying with the cooperation and financial support of the Deutsche Luft 
H ansa, Von Gronau and his same crew repeated their Bight from Germany 
to the United States between August 8 and September r, 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 first 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 possibiJ ities of thi s same route 
for trans-Atlantic mail and passenge r se rvice on regul ar schedule, T rans­
american Airlines Corporation ea rly in 193 r quietly inaug urated pl ans fo r 
an overland route between the United States and E urope . \¥ ith a worl d­
noted advisory staff, it mapped out the 4,369 mile Transam erica n route ex­
tending from Detroit to Copenhage n by way of Ca.nad a, Ballin Island, 
Greenland, Iceland and the Faroe Islands. 

Parker D. Cramer, noted Arctic flier, and Louis Oliver Paquette of the 
Canadian Government Radio Service, were chosen to make the initial 
flight survey. All aetails of the pl an were kept secret to pre\ ent conf"Us ion 
of this working survey with the spectacular. Cram er and Paquette left 
Detroit in July, visited Canada, Baffin Land and flew over the hitherto un­
crossed Greenland ice caps before the newspapers learned of their Bight. 
They went on, investigated conditions in Iceland and the F aroe Islands. 
Then, on the last and easiest lap of their survey, after having demonstrated 
the feasibility of the Transamerican air route 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 
!tJ 

'-'Just as the United States and Germany hoped to develop a satisfactory 
sub-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 New York to the Island of Jamaica, a British possession in the 
Caribbean, on a non-stop ·journey in his diminutive Canadian-built Puss 
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 successful 
West-to-East flight acr.oss the South Atlantic. He flew the r,6oo miles 
between Natal, Brazil, and Bathurst, near St. Louis, Senegal, Africa, in 25 
hours and 5 minutes. · Aeropostale ~fficials, who aided Hinkler in final 
preparations for the take-off, hailed the flight as another milestone toward 
regular South Atlantic airplane · service. 
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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 

STHviUL · TED by the rapid growth of air transport lines during 1931, 
municipalities and pri\ate initiative sought to supply the needs of 
this g rowing system with adequate terminals and to pro\ ide a com­

prehen i' e system of airports for the pri' ate and industrial flier as well. 
\o\ hile 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 rapidly expanding transport lines. 

Nea rly $2o,ooo,ooo was spent for the operation, construction, expansion 
and impro\ement of airports in all sections of the country during the 
year, nearly $r4,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 importan~ 
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 close of 1931. The 
total investment in these widely scattered ports, many of them owned by 
states, municipalities or counties, some of them federally maintained, and 
scores of them the products of private initiative, was estimated to be well 
over $225,ooo,ooo. This list of more than 2,ooo 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 p1~jects 
reported to it for 1932 that at least $6,76o,ooo would be spent in further 
construction and expansion. 

137 
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The survey showed that 5.469,862 landings we re made on the 760 
major ports during 1931, an increase of about 5oo,ooo ove r the 4,961 950 
landings reported in 1930. The report on total number of scheduled a1r 
transport passengers handled at these ports jumped from 1>475,348 persons 
in 1930 to 1,643,708 passengers in 193r. T he tota l number of passe ngers 
carried from these ports in charte red planes ,private planes and in student 
instruction, however, fell from the 1930 figu re of 3.799,099 pe rso ns to 
2,785,436 passengers in 1931. 

Strict economies were effected in the ma intenance of m ost ports, as 
will be seen from the 1931 total maintenance cost of Ss,35o,8s5 as compa red 

BIRMINGH AM'S NEW AIRPORT 

Southern colonial style terminal bu ilding on Birmingham 's new m unicipa l 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 thai: they estimated 1932 maintenance costs at $3.454,076. 
It was interesting to note that the actual maintenance expenditures for 1931 
were about $675,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 was $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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g ram fo r 1932 contemplated an average expen liture of S25,208 per airport. 
The pa t year 3 \ \ 20 8 o a res made available in new landing area, 

eithe r a addit i n · to cx i t ing fields or io new ports completed during 1931. 
This \\'a almo t Jo,ooo a re less than the amount added during the ex­
ten iYe expa n ion period in 1930. The Department of Commerce, under 
irs prog ra1T1 of air\\"ay development maintai.ned 31,683 mlle.s of domestic 
a irways, o whi h 1 500 miles were lighted. Approximately 3,000 miles 
of li :rlned air' ays '' ere added to the system for night Hying during 1931. 

the r acti vities of the in ays Division of the Department of Commerce 
in providing ne'' beacons, nav igational aids and new intermediate fields 

LOBBY OF NEW ALABA1\1A PORT 

Interior of the terminal building on the new Birmingham, Ala., municipal airport 
showing the furnishings of the 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 rriost 
important air traffic centers in the United States during 1931 were N~!Nark 
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 Municipa:l 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 1931 tl1an that on a ny of the m:.1jor comme rcial 
airports of Europe, includ ing London 's Croydon, Be rlin s Tempcihof, or 
Paris' Le Bourget. 

The Newark Airport was handling 1 r8 regul a r transport sc hed ul es :.1 

day at the close of the year, with as many as 134 daily du rin the heig ht 
of the season. More than 25,000 landings were m ade with 106,ooo trans­
port passengers, 3>400 non-sched uled passengers, r,527,547 pounds of mail , 
15,872 pounds of express, and 25 students soloed. The ewark port \\a 
handling 400 passengers daily at the opemng of 191 2. Extensi\·e con-

TRAFFIC CONTROL TOWER 

Operations officer's voice can be heard more than three miles through address system 
in control tower of Wayne County Airport, Detroit. 

struction work was completed during 193 r, including the addition of 30 
acres in area, lengthening the runways r,ooo feet, and the building of 
passenger terminals and hanga rs for National Air Transport, Inc., Eastern 
Air Transport, Inc., and the New Jersey National Guard, as well as a new 
restaurant seating roo 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 137,000 
scheduled transport passengers passing through the fi.elq, 3o,ooo of which 
were handled through the station. An additional 27,ooo non-scheduled 
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passe ngers and 78 stude nts unde r instruction were reported. Extensive 
improvements, incl uding the adding of go acres of laud, the iostallatioo of 
a new s,ooo,ooo ca ndlepo\ve r auxilia ry floodlight and a '>' iod tee showing 
automatically wind velocity, were under construction at the dose of the 
year. 

T he Cle eland Iu nicipa.l Airport repo.rted 54,750 landings during the 
yea r, excl usive of stude nt activities wi th 72,780 air transport passengers on 
sched uled air lines 2,9_,o,6oo pounds of mail , and 547,500 pou nds of ex­
l ress . SeYe nty-e ight students were soloed on the port during the year. 

24-HOUR DAY OPERATIONS 

Nig ht view of the W ayne County Airport at Detroit, showing flood Lighting of the 
main hangar, revolving beacon and illu minated wind tee. 

The National Air Races' administration building and permanent grand­
stand were constructed on the port at a cost of $10o,ooo, but no other im­
provements were necessary on the r,ooo-acre field, which was the largest 
in the world in size. Ill 

The 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 26,145 pounds of express. No students were in­
structed on the port; devoted exclusively to transport and charter operations. 
Chicago was 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 adm inistration bui.lding and pas­
senger termina.l constructed and three new hanga rs buil t . 

The San Francisco Bay A ird rome at Alameda, Cal. , one of the principa l 
gateways by air to 'Frisco, reco rded 3-h96o land ings dur ing 1931 w ith 
46,534 passengers on schedu led a ir lines and 22,862 non-sched uled pas­
sengers. No student instruction was permi tted at the field, devoted prin­
cipally to the 64 daily arri va.ls anJ depa rtures of h \ e major a ir transport 
lines operating fron1 San l~ ra n c i sco. Two new rolled ea rth ru nways were 
completed and an addition buiJt to prese nt hangar bc ili t ies, which we re 
due for considerable expansion in 1932. 

NEW STATION AT NEWARK 

Eastern Air Transport's terminal 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 of 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, 
27o,ooo persons were cleared from it without a scratch to a passenger. Its 
manager reported an operating profit of more than $1o,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 the longest runways in the world; Birmingham's new $r,ooo,ooo 
terminal; Indianapolis' fine new municipal airport; the Metropolitan Air-
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port :It 1 or-wood, Mass., ser. i.og Boston; Rentschler Field at H artford, 
an n. and the berdeen Muo i ipal irport at , berdeen, ·wash. The 
leo-he n County irport at Pitt burgh Pa., designed to have the large.st 

urfaced a rea of any port in the ~arid ''as nearing completion for formal 
ded ication in 1932. The hu han jrport at New Orleans, being con­
stru cted at a cost of 2 ooo ooo aJ o was to be completed in I932. 

The Birmingham M uojcipal i.rport built at a cost of more than 
r ooo,ooo covered 319 acres of land, with asphal t runways in the prevail­

in r:r \\ ind complete ni ht l iohtina equipment, a terminal building in 
uthe rn Coloni al style, and the most modern hangar facilities. The port 

\~'ORK ON 1:\TEW PITTSBURGH PORT 

Air view of the new Allegheny County Airpo rt at Pittsburgh, scheduled for completion 
in 1932, with enormous su.rfaced areas for landing. 

was formally dedicated and opened to traffic June I, becoming a regular 
stop on the southern transcontinental mail and passenger route. 

The Indianapolis Municipal Airport, built at a cost of $74o,ooo, began 
operations February r6 and obtained the ninth A-I-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 $I35,ooo. 

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 equ ipment, lengthe ned two 
of its runways during the year, added ten ac res of additional a rea and 
constructed one of the finest a irport hotels in the country, the Dea rborn 
Inn, directly across from the passe nge r terminal and ad jace nt to t.he field . 

Wold-Chamberlain F ield , the M inneapolis m uni cir al a irport, reported 
an increase in nea rly every department of its act ivities d uring 1931, necessi­
tating the addition of roo acrees of area and the in sta ll at ion of add it ional 
lighting facilities. Records showed 16,295 passenge rs handled dur ing the 
year. 

-

INDIANAPOLIS PORT DEDICATED 

Modern ad ministration-terminal building on the new Indi anapolis Municipal Airport 
completed and dedicated during 193 r. 

The Kansas City Municipal Airport carried on one of the most extensive 
expansion programs 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 and Western 
Air, Inc.,. a 497 by 174 foot structure; a new United States Post Ofli~e ; 
and a Weather Bureau building. \'. 

Boeing Field, the King Cmrnty Airport at Seattle, Wash ., added 14 
acres of area, installed additional lighting facilities, and built two 100 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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FLYING INTO IN DIA :\.POLIS 

Passengers get a good view of the concrete ru.nways and new terminal building of the 
India.napolis Municipal Airport from the a]r. 

ON CLEVELAND'S LAKEFRONT 

Marine terminal of Transamerican Airlines Corp. on Cleveland's lakefront, only a few 
minutes , from the heart of the downtown district. 
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put the en t ire a irport on a proper grade . T he Portland irport on Swa n 
I sland at P ortl and , O re., one of the fi nest ports in the northwest, pro,·cd 
adequate for 1931 t raffic without mak ing alte rat ion or add ing fa il ities. 

Buffalo, N . Y., cornplcted its scaplan ba e at the mouth of the N iaga ra 
River in Buffalo Ha rbor nea r the close of the y ar a nd opened it to traffic. 
It included a concrete ran1p 75 by 140 fee t and an ap ron 20 by 342 fee t. 
Complete service fac ilities were to be avai lall e aft r the 19.)2 ice brea ku p in 
A pril. \ Vith the openin r of a new ai r tran port li ne throug h cent ral New 
York points, Rochest~r, N . Y., extended t\ o of its run ways, in tailed a new 

CLEVELAND'S GREAT LAND PORT 

Transamerican Airlines' Fokker (Wright Whirl wi nd) transport loading passenge rs at the 
terminal of Cleveland's municipal airport. 

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

The Rhode Island State Airport, 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. Tv(o hangars with com­
plete service facilities were completed on the 411 acre port built at a cost 
of $350,ooo. It was a busy center of passenger flying and student activity 
from the time of its formal dedication until the close of the year. De­
velopment of the Greenbrier Airport at White Sulphur Springs, W. Va., 
was another interesting enterprise because it indicated the possibilities of 
providing airports in conjunction with hotels and re~orts ordinarily inac-
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HARRISBURG'S PORT BUSY 

Penn School of Aviation base and reguJar stop on coast-to-coast route; crowds gather 
at the Pennsylvania state capit::~l ::~irport.. 

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 100 foo t steel 
hangar was constructed during the ) Ca r on the g rass all -way f1cld, and 
a waiting room. was built in a road fi lling station ad jacent to the hanga r. 
The airport was only one mile from the hotel and resort ce nter. 

While the principal transport te rminals in major cities, buiJt at a cost 
of from ~5oo,ooo to ~s,ooo,ooo each, were fou nd to receive the major 
share of attention in the discussion of a ir port progress, the \ ero nautical 
Chamber of Commerce tl'lrough its Airport Section made ::1 once rted effort 
to devote special attention to the re<"juirements of the s m::~ll airport, so neces-

NIGHT LANDINGS IN 'FRISCO 

Stinson (3 Lycomings) Airliner of Century Pacific Lines, Ltd ., being loaded at San 
Francisco Municipal Airport for Los Angeles. 

sary to the proper development 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 Indianapolj.s Municipal Airport, ~.p.d the meeting of 
Long Island Airport Officials called by Charles L. Lawrance, president of 
the Chamber, were particularly 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-
"' 

/.f 
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Ford (3 Pratt and W hitney \ .I, asps) tra nsport of United Air L ines being loaded with 
Chi c::~go passengcrs :1 t the new tcrminal in Te wa rk. 

RENTSCHLER FIELD DEDICATED 
.n 

Army Air Corps planes on maneuvers stop at Rentschl er Field · to aid In dedication 
exercises for new United field at East Hartford, Conn. 

, 



150 
AIRCRAFT YEAR BOOK 

eral states through their respective Directors of Aeronautics to ~lo every­
thing possible to encourage and aid _in the constru tion ?f _land1ng fields 
in small towns and cities, thus extendwg the benefit f 3\ 1at.1o n to a larger 
section of the public. 1 he ex perience or the Ae ronautics_ Branch of the 
D epartment of: Commerce in const ructing suitalle intermed iate fields ~.lo ng 
the airways was suggested as a guide fo r thi s type of: small town a!fport 

development. . , . 
The Department of: Commerce lea rned through 1ts se \eral yea rs expe n -

ence in constructing such field s that the ave rage area nee led to ca re for 

NEW DENVER PORT HANGAR 

Ford tri-motored tran sport taking off over the new hangar of the Denver Municipal 
Airport, which holds an A-I-A airport rating. 

present transport planes and private ships was 100 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 illuminated wind indicator. 

Through experience the Department of Commerce learned that such 
a field could be installed for approximately $7,500, t•£ which $1,058 was for 
lighting and marker equipment; $2,675 for the installation contract; $134 
for freight; $420 for power line extensions; and $3,160 for field prepara­
tion. The conditioning costs on such a field were divided as follows: $836 
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IN FAR NORTH\\EST 

Bu y ci:J y on Tacoma Field at T acoma , \¥ash. , showing the long run way and hanga r 
surrounded by hu,ndreds of parked motor cars. 

FORD OPENS AIRPORT INN 

Ford tri-motored transport flying over the new Dearborn Inn, a beautifully appointed 
hotel opened in 1931, adjacent to Ford airport. 

lit 
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NEW YORK'S NEW PORT OPENS 

Floyd Bennett Field , constructed by the City of Ne w York at a cost of several million 
doll ars, was fo rm all y dedica ted d uring I 93 I . 

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 grad ing · S977 for clearing, grubbing, and surfacing; $299 for seeding; 
$ q fo r removing ob tructions and dearing approaches; $310 for drainage; 
S., 4 fo r fe ncing · and 130 fo r the g round marker. The annual mainte­
nan e co t of such ali hted field was about I 500 per year, oE which $1,ooo 
was fo r lighting upkeep. These figures i.ndicated the small cost attached 
to the con tructioo of a small town or c.it; airport. 

The ational A irport Conference at Tul sa provided an important forum 
fo r d i cussion of the nation 's principal a irport problems by managers, eo­

incers constructors and equipment manufacturers. The conference 

... 

AKRON GETS DIRECT SERV1CE 

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 the Aeronautical 
Chamber of Commerce for the specific use of airport operators, and ap­
proved a standard scale of charges for airplane storage at ports throughout 
the country, ranging from $2 to $10 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 Department of Commerce. The 
Section also participated in a conference with the Department of Commerce 
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on the marking of obstruction s nea r a irports growing out of a p rotest 
of the National Electric Light Associat ion and other trade :1 ociation 
representing public utilities. The conference resulted in a modification 
of existing regulations to clarify portions which were at va riance ' ith 
the practice and intent of the D epa rtment, and at the sa me t ime insured 
the safety of air traffic through proper obstruction marking. 

\', 



CHAPTER X 

FLYING FOR SPORT AND BUSINESS 

Priva te Fliers Log 3o,ooo,ooo ~!fil es-First Seaplane Cruise Staged-Two 
New Aviation Country Club Units Opened-American Fliers 

Take Planes to Europe For Tours 

PRIVATE ownership of aircraft by indi\iduals 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 D epartment of Commerce first took over the 
task of registration. 

While sport and business flying combined did not reach the in1pressive 
total of 4o,ooo,ooo miles which were flown in 1930, it was estimated that 
planes in this category flew more than 3o,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, department stores, publishing houses, auto­
mobile, accessory and tire manufacturers and dozens of other industrial 
concerns operated planes for their own use. 

There were 8,757 private fliers 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 Biers than any · other 
country in the world. California had the greatest number of private fliers; 
New York was second; Illinois, third; Pennsylvania, fourth; and Michigan, 
fifth. 

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

,.. 155 
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mounted rapidly during 193r. The Department of Commerce reported 
39 women holding t(ansport licenses, 53 with limited commercial licenses, 
and 402 with private pilot's licenses on N ovember 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 Umted 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 Regi ster, 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 bright 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 aircraft accessories. This rule did not 
apply, however, to any professor or teacher of aeronautics or aerodynamics 
in a recognized college or university. 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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• Pri,·~nc Ford ( " Pratt and \· hitncy v a ps) club plane of Frederick B. Rentschler takes 
o fT from W hite Sulphu r Spri ngs, W . \ :1 . , reso rt fie ld. 

FAST LOW-WING SHIP 

Northrop (Pratt and Whitney Wasp) Alpha, all-metal, seven-place monoplane now 
being manufactured by Stearman Aircraft Company in Wichita. 

/.> 
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than 10 hours annually; or by being g uilty of unsportsmanlike co nduct. 
Only individuals whose am ateur ranking was appro ed by the a oc1at1on 
and who held pilot's lice nses g ranted by the D epa rtment of Commerce or 
a licensing department of a fo rci n nation , recog nized by the as o iation 
were eligible to enter any contest held under the au spices of the assoc iation. 

Race for Lawrance Trophy 

The new organ ization staged its fir st contest during the ational Ai r 
Races when 12 amateur pilots left the A \ iat ioo Country Cl ub at Hicks. 
ville, L. I., N. Y., for Cleve and in a race for the Charles L anier Law rance 
Trophy, a 36 inch bronze fi g ure of Victory . Stops were made at control 
points in Albany, Syracuse, Buffalo and Akron; Allan Eustis being de­
clared the winner at Cleveland with a 98 per cent. efficiency m ark . 

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 1932 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 Amateur Air Pilots' Association was to promote and supervise 
special races for amateur fliers in 1932 at the All-American Air Races at 
Miami in January and the National Air Races in Cleveland. 

Two New Aviation Country Clubs 

Combining an excellent r8-hole golf 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 formally 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 $75,000 annual operating expenses. 
Members of one club had privileges of all other clubs organized in the -
~~. ~ 

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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LU}..'U.RIOUS PRNAT£ TRAN SPORT 

Stinson Airli11er (3 Lycom iJJgs) club plane sho11 ing interior lu xuriously furnished for 
• • private owner, with table set for party of four. 

AIR CRUISER DELUXE 

Salon and club compartments of the new Bellanca Aircruiser, ~hawing luxurious 
furnishings of ship designed for private fliers. 

0 
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of $I,955·795· In I929, members of the club bought planes cost ing S 07,8oo; 
in 1930, $589,795; and in 193 I, $s58,2oo. T hese figu res incl uded the total 
cost of planes bought by club members, although some of the members ' ere 
associated with the aircraft industry and might have purchased the planes 
without being influenced by the fac ili t ies of the A iation Country Club. 

Eliminating the purchases of all members in any way ide ntified with the 
aircraft industry, the "strictly amateurs" purchased a total of 1 "60, 75 
worth of new planes in the three yea rs. The \alue of pla ne bou ht by thi 
group in 1929 was $494,68o; in 1930, $377,995; and in 193 r, S4 ,200. Th is 
showed an increase in ne w airplane purchases during 193 r over 1930. 

Members of the Aviation Country Club of Long Island ow ned I o ai r­
planes and autogiros. Members who bought new planes during 193 1 and 
the names of the ships they bought were : Carl Breur, Ken-Royce; rchi bald 
M. Brown, Waco; Mrs. Marjorie Brown, Curti ss Robin; W illiam Thayer 
Brown, New Standard; Hays R. Browning, Stinson; General Howard Bor­
den, Stinson; R. L. Brooks, Monocoupe; William D. Campbell , Bellanca; 
Powell Crosley, Lockheed and Douglas; Ward F. Davison, Fa irchild; Miss 
Margery Durant, Sikorsky; Col. :Holl and S. 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; H arry E. R. H all , Gee-Bee; 
Robert D. Huntington, Privateer; Mrs. Opal Logan Kunz, T ravel Air; 
Roger Kahn, Bellanca and Puss Moth; Roge r 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., Pitcai rn 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 III, Stinson; Allen 
J. Smith, Curtiss-Wright Junior; Granville B. Smith, Avian; Lawrence 
Sharples, Travel Air; F. H . Taylor, 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 Beet of 18 seaplanes and amphibians took off 
from Oyster Bay on the north shore of Long Island upon1t he 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 atr 
cruise with seaplanes and other marine aircraft. 

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

FLEETSTER TOURS EUROPE 

Hornet-powered Consolidated Fleetster of George F. Harding being unloaded in France 
for air tour of Harding party through Europe. 

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

The second clay found the fleet flying along tHe coast of Rhode Island, 
around 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 his 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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T he Beet followed the orig inal course of the Pilg rims on the third day 
lire tly across _ lassachusetts Bay, circLing Plymouth Rock, then along the 

west shore of Cape Cod Bay to -ineya_rd H aven, whe_re cruise members 
were guests of Mr. and frs. v\ . H . fc.Adoo for luncheon and a game of 
baseball. Late in the afternoon, the ships pushed on to Marion, where the 
parry were the guests of Richard F . Har t at his estate, for tenni s, a swim, 
d inner and 0\ eroight. 

The fi nal day 's route led ac ross Ne\\ Bedford Ha rbor, landing at Col. 

VliLL ROGERS A VETERAN 

Using pl anes almost exclusively, Vh LI Roge rs is sec.n with Capt. Frank M. H awks in 
front of Curtiss H ell diver (Wright Whirl wind) . 

E. H. R. Green's airport on his estate at Round Hill, South Dartmouth, 
Mass., for a visit to an old whaler, then 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 horne airports and planned an extensive program of feature races and 
contests for 1932. m 

Flying Clubs and Subsidies 

Unlike flying clubs in other parts of the world, the Aviation Country 
Clubs and othe~ .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 vVJsp, Jr ., eng ine rounding 
Bendix home pylon to win Thompson trop hy speed contes t. 

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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sidies, grants or financial encouragement £rom the government, federal or 
sta te. In fact, members of the \.merican clubs under government taxation 
laws had to pay a 10 per cent. tax on their membership fees. In contrast 
to th is, fl)i.ng dubs in England, Canada, Australia and other foreign coun­
tries recei,ed £20 fo r each student soloed by the club plus a bonus for flyi.ng 
hours. In add ition, the d ubs received £ ro annually for each pilot who 
maintained his license . 

The foreign fl) ing 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 

N ew 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 $12,000 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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FISTIC HERO LIKES FLYING 

Jack Dempsey, fo rm er heavyweight champion of the wo rld , being served refreshments 
aboa rd an Atl::tnra-boun d plane of Eastern Air Transport, Inc. 

A FLYING ROOSEVELT 

Governor Roosevelt of Porto Rico receiving farewells from Mayor J. T . Alsop, jr., of 
Jacksonville, Fla., enroute to Washington. 
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in 1930, obtai ned s o commerc ial licenses and 178 private licenses and Hew 
14 6 6 hours. surYey made by American aviat ion enthusiasts disclosed 
the fact that the members of the \. viation Country Club of Long Isla.nd 
aJone .Ae\ a g reater number of hou rs tha n all of the gove rnment-subsidized 
fl ying d ubs of the world put togethe r. 

T here were more tha n s oo members in the Long Island, _ ew Jersey, 
L ake hamplain and P hib.delphia \ iation Country Clubs and other clubs 
in the ha io were to be opened in I932 in Bo ton, Philadelphia, vVestchester, 
Ch icago Clevela nd L os A ngeles and San Francisco . 

FLYIN G OIL EXECUTIVES 

F lying high above Cali fornia's mountains, a H ornet-powered Boeing tri-motored 
transport used by executives of Standard Oil of Califo rnia. 

Americans Take Planes To Europe 

American private fliers looked upon air tours of Europe in their own 
planes with increasing popularity during 1931. 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 m ade a three months' air tour of the principal centers of the continent, 
in northern Africa and western Asia, aggregating 12,000 miles. The trip 
through 19 countries cost less than seven cents a mile. 

Illinois' State Senator G c;:orge 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, with V. illiam S. Brock, trans-Atl antic fli er, 
as pilot. Their itinerary included London, Pari s, Berlin, Amsterd am, 
Prague, Brussels, Lisbon, Madrid, \ ienna and Bud apest before shi pp ing the 
plane home on the liner which ca rried them to ew York. 

Smith Reynolds, one of the heirs to the Rey nolds tobacco fo rtune, 
dropped alongside the Berenga ria in a mall amphibian shortl y before sa il ­
ing time late in Aug ust and asked to be hoisted aboa rd. He had booked 

COUNTRY CLUB SEAPLANE CRUISE 

Seven of the I 8 seaplanes in the first annual Aviation Country Clubs' invitation ai r 
cruise ready to take-off from Oys ter Bay, L. I. 

passage, but hadn't mentioned the plane. On reaching Southampton, he 
flew across France and Spain to North Africa and planned to fly on to 
India, the Dutch East Indies and Japan. 

Mr. and Mrs. Charles Healey Day in an airplane of Day's design left 
New York early in the spring to fly around the world on a pleasure jaunt, 
shipping the plane across the Atlantic and Pacific, a~,? flying 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 flight. 

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



FL Th~G FOR SPORT AND BUSINESS 

BEARS PRIVATE FLIER'S IN SIGt--.TJA 

DeLuxe Stearm an Business Speedster (\>\ right \ . hirl wind) biplan e, decorated m gold 
and white, fo r A. Felix du Pon t of \· ilmiogtoo, DeL 

FOR SPORT OR TRAINING 

Great Lakes Trainer (American Cirrus) biplane designed for sport flying or training 
purposes with features to attract private fliers. 
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PENN SCH OOL Ml~CI-IA 1ICS CLASS 

Students of Penn School of Aviati on shown fa bricating wings in the foreg roun d and 
stud ying engine mechanics in the background. 

ANALYZE ENGINE CONSTRUCTION 

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



CHAPTER :Xl 

AIRPLANES: VERSATILE MACHINES OF WORK 

e enry . !iHion Miles Flown By Ae rial Service Operators-Aerial 
Photog raphy and 1fapping Increase--student Training Declines­

N ea rly T wo fillion Persons Carried-Rates Lowered 

T HE versatiJity of the airplane in the hands of the aerial service opera­
to r continued to increase its 'alue as a "machine-of-all-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 ae rial sen ice 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 sene the needs of business and industry than in previous years. 

More than 7o,ooo,ooo miles were flown, nearly 2,ooo,ooo passengers 
\·Vere 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 flights, 
student instruction, student solo Bights, aerial advertising, demonstration 
and exhibition flying, aerial photography, mapping, crop dusting, seeding 
and aerial surveys. 

The Aeronautical Chamber of Comm~rce analysis of the Department 
of Commerce directory of aerial service operators revealed that, during 
193 1, 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 takillg aerial photographs and making 
maps, and II2 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 8oo listed as active in the peak year of 1929, and little more than hal£11 
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 depressc:,g period, those companies iemaining 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 wa rrant it . 

The following survey of ae rial service operations for 1931 made fo r 
The Aircraft Year Book by the Ae ronautical Chamber of Commerce 
provides an interesting picture of the airplane's versatiJiry in this field. T he 
final survey, based on replies from 76 rypical 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 ae rial service bases 
equipped for night operations showed a ro per cent. increase in 1931, indi­
cating the growing importance of 24 hour flying 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 2,8r8 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 ainphibians. 

More Than 70,000,000 Miles Flown 

The decline in the number of miles and hours flown 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 at 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 s6 per cent., indicating that the well-established concerns 
were taking advantage of the sl'ackened 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 flights 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 <ll,uring 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 104,336,56o miles in 1929. 

_ The number of hours devoted to short hops and charter flights 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 tc>_ crop dusting from the air showed a somewhat similar increase. 
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Curtiss-\1/right Fl ying Service's ae.rial su.rvc} di vision gets a.n unusual view of the new 
George Washington Bridge with Ma.nhattan in background. 

NEW YORK GROWS SKYWARD 

Curtiss-Wright Flying Service ~btains spectacular view of lower Manhattan, showing 
financial district, Battery and bridges. 
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Students' solo accounted fo r 27 1,59I hours in the air; student instruc­
tion, 298,121 hours; short hops, 98, !12 hours; charter fl ights, 79,426 hou rs· 
photography, 13,474 hours; mapping, 15,159 hours; dusting, 6,774 hours and 
miscellaneous activi ties, 55,582 hours. 

The num ber o£ passe ngers carried by aerial service operators on short 
hops and charter trips in 1931 totaled r,875,992 persons, as compared with 
2,621,769 persons in 1930. Illustrati ve of the inc rease in effic iency of aerial 
service operators was the fac t that they Hew 75 per cent. of the mi.le.age 
flown in 1930 ~w ith less than half the nu mber of pilots emplo) ed du ring 
that yea r. The total num ber of employees of aU ki.nds engaged in the 
aerial service bus iness during 1931 was 9,141 as compa red with 12,283 
in 1930 and nearly 21,000 in 1929. Of this total r,o r9 men were employed 
as pilots in 1931, as compared with 2,114 in 1930 and 3,658 in 1929. T he 
number of hours flown by each pilot increased progressively from 293 
hours annuall y in 1929 to 826 in 1931. 

Lowest Rates In History 

With lower prices for m aterial and supplies and increased ope rating 
efficiency, practically all ope.rators 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 $r.22 in 1930 and $r.35 in 1929. 
The charter rates for seaplanes and amphibians remained practically un­
changed. Seaplanes remained at 50 cents per mile and single-engined am­
phibians averaged $1.00 per mile, while the rate for twin-engined amphi­
bians was reduced slightly from $2.00 per mile in 1930 to $r.9o per mile 
in 1931. 

Rates for short hops continued to decline, the ten-minute ride during 
1931 averaging $r.75 as compared to $2.46 for a ro.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 service 
ranged from ro to 14 persons capacity; seaplanes averaged three persons; 
single-engined amphibians, six places; and tw\'·n-engined amphibians, eight 
places. · 

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 4,115 air-cooled engines in the hands of aerial service 
operators, which \\ as t\\ ice the number of water-cooled engines-2,089. 
The number of air-cooled engines below roo horsepower increased to 837 
in 1931 from 457 in 1930. The largest number of air-cooled engines was 
rated between roo and 200 horsepower with I >322 in this class during 
193 r 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
pO\\ er. In the water-cooled class, 535 engines were rated at 100 horse­
power or less in 1931, as compared '' ith 1,729 i.n 1930; while 43 engines 
'' ere listed in the 100 to 200 horsepowe_r class in 1931 as compa.red 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, showi.ng much more effic ient use of pO\-\ er equipment during the 
year. Air-cooled engines of bem een roo and 200 horsepower averaged 
205 hours during the year, while d1ose of more than 300 horsepo\cve r aver­
aged 333 hours annually. \ iVater-cooled engines of less than 100 horse­
power averaged 200 hours during the year. 

Decrease in Student Training 

Training toward pilots' licenses du.ri.ng 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 li.rnited commercial 
licenses; and 4,594 toward private licenses. The total number receiving 
i.nstruction, whi.le considerably under the 6,85r students in 1930 and 6,968 
students in 1929, was la.rge enough to indicate the continued interest of 
the younger generation to learn 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 volume 
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 operato~s during 1931, exclusive of 
airplane and engine sales, was estimated at from $18,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 .lerial 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~Wriz;ht carried 147,656 passengers during 1931 as compared with 
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214,559 in 1930 and 86,589 in I929. Hours flown by the division during 
the year totaled 28.428 divided as folio\ ·s: short hops, 4,24 0 hours; charter 
Bights, 3,950 hours; ae rial photog raph y and mapping, 558 hours; crop 
dusting, 450 hours; student instruction, II ,3 I o; student solo, 6,670 hours; 
and miscellaneous, r,250 hours. CurtiS's-W right continued to maintain the 
largest organi za tion for the training of students, hav ing graduated 470 
pilots during 1931 and having m ore 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 I 8 private pilots in 193 r. Penn 
School of Aviation at Pittsburgh, a division of Pittsburgh Aviation Indus­
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 representati ve 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 
I 

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, Inc., a division of Fairchild Aviation Corpora­
tion, flew r,soo hours in this type of work during 193 r. 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, Germar.y. 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 flew 
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ss8 hours during the yea.r on aerial photographic a.nd mapping surveys. 
The availability or the Curtiss-\ right organization with its 30 strategically 
located bases aided the development of its su.rvey work. It maintained 
one of the largest and most up-to-date laboratories in the country in New 
York City. 

The Da.llin Aerial Surveys of Philadelphia completed a map covering 
400 square miles in and around the Quaker City. The work, completed in 
seven months, requi.red 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 3,000 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 Se.rvice at Oakland, Cal., operated by a graduate of 
the University of California College or Agriculture, devoted all of its atten­
tion to crop dusting and seeding, flying 500 hours during the year to dis­
tribute 3os,ooo pounds of seed or poison at the rate of three acres per 
minute. Seven planes were employed to plant 17,ooo acres of rice, and 
later 8oo acres of cattle range land were planted with clover seed for feed. 
Beans, melons, cauliJ:lower, peas, grapes, walnuts, prunes a.nd citrus crops 
were included in the dusting operations with good results. 

Curtiss-Wright Flying Service flew 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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FLYI NG NEWS PHOTOG RAPHER 

William A. Kuenzel, chief photog rapher of the Detroi t News, taking news photos wi th 
a special Fairchild cam era from N ews' speed plane. 

DETROIT: FOUR MILES HIGH 

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



CHAPTER XII 

AVIATION AND THE PRESS 

Unsung Sagas of Flyi ng Reporters-Eighty-seven Aviation Editors-Press 
ssociations Use Planes Extensively-_ ewspapers Buy New 

Planes-Industry Lays Problems Before Editors 

;\ V1 \. TION and the press experienced a growing bond of common in-
1\.. terest; first, because both industries had their fortunes inextricably 

tied up in their need for speed and more speed to properly sene the 
public; and, second, because a\iation \\as an important news source and 
the constructi\ e 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" 

_. which presaged a wider use as the speed and reliability of aircraft increased. 
The yea r 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 15,000, 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 a.rrangements with air transport lines to speed news pictures to 
them, making it possible to keep pace with larger metropolitan dailies in 
serving readers. Thirty-one newspapers chartered special airplane~ during 
1931 to carry reporters to the scenes of the "biggest story of the day" or to 
rush good news pictures to make waiting editions. Eleve~ other news­
papers employed specially chartered planes to build circulation in rural 
sections or pl;lce their editions at summer resorts or in important centers 
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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 trained to develop by-line news stories on aviation. A 
score of others had one or more reporters qua.IiJied 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 reg ular feature columns or pages to aviation, either 
daily, semi-weekly or weekly. Twenty-eight were weekly pages or columns, 
fifteen of which app~ared on Sunday. Fourteen were daily and three were 
semi-weeki y. 

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 or 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 Press, United Press, International News Service and Uni­
versal Service, and the principal news picture agencies, -Acme News Pictures, 
Associated Press Photo Service, Time-s-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 soo,ooo miles. This included chartered flights and 
other flights 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-



., 

AVIATIO !D THE PRESS 181 

"GOOD NE\\ S lll " AUTOG IRO 

Charl es G:nschet, chief pil ot of the Des Moines, Ia., Register and Tribune lands the 
newsp:~pc r· s autogiro at the Des Moi nes airport. 

REGISTER AND TRIBUNE "SCOOP" 

Two million dollar Spencer, Ia., fire photograph taken from Stinson newsplane "Good 
News II" and published in Des Moines paper on same day. 
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modity and once 1t 1s outdated its value is nil. The airpl ane used in con­
nection with the sP.nding of photog raphs by w ire a nd wireless ha speeded 
the tempo of gathering and distributing news pictures to its highest pitch. 

"Speed being the fir st requi site of the news pi cture oraa ni za ti on it is 
only logical that the airplane is call ed into usc to ga in precious minutes to 
beat newspaper deadlines. As a result, fast pl anes, skiJied pilots and knowl­
edge of flying conditions must be m erged to get the news pictures to Asso­
ciated Press members in the fastest poss ible 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 
equalled 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 to11Miami 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 Sown to San Francisco and 
telepbotoed throughout the country. Photographs of the devastation 
wrought by the hurricane which struck Belize, Honduras, were obtained by 
a chartered Hight 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 flights 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 telephoto 
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
national News Photos scooped all other services on the Preakness by char­
tering a plane to carry its photographer from a field near the Baltimore 
race track 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 director, 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 of 
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 police escorts, it was in the Chicago hospital. 
Administration of the remedy was successful and the mother was reported 
recovering at the close of the year. United Press men had long become 
accustomed to Hying when they had to reach a story in a hurry, and many 
of them were reported to use the regular air lines by preference wheOt 
circumstances of the trip permitted. 

The Birmingham (Ala.) News and Age-Herald sent its alert flying-I 

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 



AIRCRAFT YEAR BOOK 

the institution. Again, its aviation editor Aew to Los Angeles for the story 
of the opening of the southern transcontinental air n1:1i.l route. T he Little 
Rock A rkansas Gazette sent its avi:lt ion ed itor on the annual Ark ansas 
Air Tour. 

Pl<;1nes 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, 200 miles 
away, and secured coverage and art which appea red in late editions of the 
same day. The St. Francis dam disaster in San F racisquito ca nyon was 
covered by the Express by airplanes. Planes were brought into play aga in 
to speed reporters to Phoeni x when the Winnie Judd murder case was front 
page news. A blimp and airplane were used to score a picture scoop of 
the steamship "H arvard" on the rocks off Santa Barbara, CaL The E xpress 
kept a list of 20 planes ava ilable for charter at a moment's notice, covering 
football games, outstanding aeronautical events, murders, kidnappi ngs and 
major disasters. 

Not to be outdone by the Expr~ss, the Los Angeles Times used planes 
frequently. Four hours after the Judd murder case broke, reporters of the 
Times were in Phoenix-366 miles away. The trail of an escaped murder 
suspect, William Tallman, led a Times 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 Her_ald sent a flyit:'.g 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 so,ooo miles on out-of-town assignl}1ents 
during his four years on the job. In Illinois, the Chicago Tribune-whose 
editor owns an airplane for his personal use-chartered 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 
Tribune. 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 III" 

Stinson (Lycomi ng) monopbne "Scoop ll1" of the Bloomington Pa ntagraph landing at 
home airport after returning fro m big news story. 

© Brtffalo T imes 
DISCOVER MAROONED MEN 

J. Winton Lemen, Buffalo Times staff cameraman, got this unusual news photo of men 
marooned on ice floe in Lake Erie, crying for help. 
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aviation editor to the scene of a southern Wisconsin torn ado disaster when 
reporters working on the g round were unable to lea rn 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 N ew O rlea ns T imes-Picay w1e prin ted news pictures 
of the Tulane-Georgia football game at Athens, Ga., 30 homs ahead of its 
cont; mporaries by arranging a charter trip of a Wedell-Williams rac ing 
plane to carry photog raphs the 550 air line m iles in one hour and fi fty­
three minutes, a 229 mile an hour average . The fi nal gun ended the game 
at 4 : 15 o'clock (New Orlea ns T ime) and action photographs were in the 
first edition when presses started to roll them off at 7 : 30 o'clock. 

In Massachusetts, the Boston E ve ning Transcript sent its expert photog­
rapher in one of the bombing planes of the Army's air division during ! he 
"battle of Boston" feature of the 1931 maneuve rs. The battle's acrobatics 
were too much for the photog rapher's stomach to stand, but sick as he was, 
he rose to the occasion a nd shot what Army fliers ca ll.ed the "best picture 
of the maneuvers,' ,. pursuit pl anes 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 Massachusetts created 
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, Inc., sent their outdoor editor to Isle Royale, 14 miles .off the 
Canadian shore of Lake Superior, to obtain the first winter pictures of the 
lonely wilderness which is to become 2 national park. The party lived 11 

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 sen~ice. 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 Mexican, who barricaded himself in a shack and battled with 
police until 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 

Pitcairn ( W rig ht Whirlwind ) autogiro 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 S2,5oo,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 befor~ 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 flight, obtained air views for local consumption. The enterprising 
News also served Jersey coast resorts with "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 E~ie, 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 8harlotte 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 ¥ ork by regular mail r16 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 NEWS E:A'PEDITION 

Skis replacin g wheel s on the plane used by the Grand Rapids Press and Booth 
Newspapers, Inc., for its news expedition to Isle Royale . 

ON BANK ROBBERY NEWS STORY , 
Rain failed to stop M. A. Bell, pilot, and Richard 0. Bennett, reporter, of the Lincoln 

Nebraska State Journal in $2,5oo,ooo bank robbery case. 
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Blade had action pictures of the dedication of the Harding Memorial at 
Marion, 0., 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 hour 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 raced 
pictures back to waiting editions. The Philadelphia Record sped its papers 
to seashore by chartered planes, sep.t 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 
10 to 12 hours before their usual time of arrival at Seattle, especially on 
the occasion of the visit of Siam's King and Queen. 

In Wisconsin, 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, ~,s 
necessary as fast staff cars and circulation trucks m 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 "£.rom River Rouge 
to Lake Huron" from 2o,ooo feet, and took thousands of other pictures for 
pictorial or news purposes during 193r. The autogiro cO\ered the dedica­
tion of the Harding Memorial and other e\ ents to which its unique char­
acteristics were especially adapted. 

The Bloomington (Ill.) Pantagraph purchased its third airplane in 
I93f , 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 (2 Pratt and Whitney Wasps) amphibian invaluable for spe­
cial news events and to transport executives. Col. R. R. McCormick of 
th~ Chicago Tribune kept a Sikorsky (2 Pratt and Whitney Wasps) 
amphibinn groomed for his personal use, while the flying publisher of the 
Vvichita (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 Detroiter (Pratt and Whitney Wasp) monoplane "Good 
News II" during 1931. When a ten-cent sparkler started a fire in Spencer, 
Ia., which caused $2,5oo,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 flames at their destructive work. Gatschet visited 79 
Iowa towns in three months on good-will Bights with the autogiro, making 
2,052 flights and carrying r,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 organizetl 
industry. 

The aviation industry, as represented through the Aeronautical Cham­
ber of Commerce, had given considerable thought to this important prob-
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lem. It realized that reporting th.e every-day news events of a new in­
dustry-which brought a whole new vocabulary of technical term s with it 
-was necessarily difficult. 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 safe ty record-by play ing up accidents to 
student fliers, experimental planes and "barnyard av iators" 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 ad verti sements in the most widely read 
newspaper trade journal, Editor and Publisher. 

Folders containing copies of the adverti sements 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 of 47 newspapers in 14 prin­
cipal cities, brought further commendation of the industry's message and 
suggestions f~r 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. 

\I 



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 193 r, 

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 provide 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, 17,500 miles of airways 
had been lighted or were under construction with complete radio direction 
and communication facilities and weather reporting services. Including the 
2,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 

193 
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to ' be lighted during 1932. The system was the most extensive for night 
and day operations under a single Bag any place in the world. 

There were 48 airways radio com.munication stations in operation for 
the broadcast of weather information to planes in Hight at frequent inter­
vals, an increase of 13 stations during the year. Ten additional stations 
were under construction. With the increased importance 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 193 r saw 9,500 miles of automatic telegraph-typewriter cir­
cuits for the collection and t rea nsmission 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 midcontinental 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 Depa_rtment 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 broadcasts 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 o£ 
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 o£ 
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 line operators was called in Washington late in 
July, at which time the Air Transport Section Committee of the Aeronauti­
cal Chamber of Commerce presented a series of recomtiJiendations 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 
satisfaction of the operators and the Department of Commerce. 

The aircraft and engine manufacturers, meeting with officials of the 
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Aeronautics Branch for the third year in an annual conference of the 
D epartment of Commerce and the Aircraft Manufacturing Section of the 
Aeronautical Chamber of Commerce, recommended certain changes in the 
regulations gO\ erni.og airworthiness after an extensi e study by a group of 
engineers from the commercial industry and engineers of the Department. 
T he recommendations were adopted with mi nor changes made by mutual 
ag reement. 

The Ai rport Section of the Aeronautical Chamber of Commerce repre-

BYRD HONORED BY WRIGHT WORKMEN 

Committee of employees of Wright Aeronautical Corp. presenting a sun dial to Rear 
Admiral Richard E. Byrd commemorating his flights. 

sented the industry in another conference called by the Department of 
Commerce 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 language of the regulations and an 
assurance that the interests of safety in air navigation would be protected 111 

in the proper lighting of all important obstructions. The Chamber's Air­
port Section also was represented on committees of the Aeronautics Branch 
appointed to study aeronautic radio research, airport zoning and eminent 
domain, and airport tra~c control. 
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The inspection service of the Aeronautics Branch, one of its most 
important 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 193 r. 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 816 in 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 
o( violations of the Air 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, n~vigation 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 dissemination 
of aeronautic information. Twenty-one aeronautics bulletins and three 
other publications were written or revi sed during the fiscal year. 

The 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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:1\TEW PLANES AT NATIONAL 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 at Detroit was the occasion for the commercial debut of the 
autogiro shown directly behind Curtiss-Wright section. 

, 
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improvement in the safe operation of aircraft during the year, which was 
particularly marked in the operation of planes on the scheduled ai.r trans· 
port lines. Tables giving this information in detail will be found in Part 
IV of 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 fundamental problems 
of flight. In May, the committee held its Sixth Annual Aircraft Engineer­
ing Research Conference at Langley Field. 

Two hundred 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 15 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 Go 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 Arn1y Air Corps and Navy Bureau of 
Aeronautics came under the scrutiny 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 elimination of waste effort. 
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CHAPTER XIV 

STATE AERONAUTIC LEGISLATION 

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

Tax, Liability and Insurance Bills Considered 

W ITH the legislatures of every state in the Union in .session-with 
the exception of 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 n8 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 volwne. The information there supplements that dis­
cussed in this chapter. 

Speaking generally, the laws enacted might fairly 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, Georgia, Louisiana, Oklahoma, Ten­
nessee and Utah-had no license laws in effect. During 1931, Alabama 
passed a law requiring federaL licenses for all aircraft and airmen. Georgia 
considered, but failed to Bass, 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 a irmen serving in connection with 
civil aircraft; and Utah enacted a law requiring a federal license for 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 ag ree­
ment with the United States, and further requiring.a federal license for all 
persons operating any aircraft in the state. Accordin gly, 1932 found onl) 
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 IV of this volume. In all, 17 
states enacted new licensing laws in 1931 and there were 18 such laws put 
into effect. Nine other states considered licensing legislation but failed to 
pass it. Of tl~e 43 bills introduced on the subject, 25 failed of passage. 

New Airport Enabling Acts 

Airport enabling acts, which have as their principal object the glVIng 
of authority to governmental divisions in the state for the acquisition, 
operation, maintenance and control of airports and landing fields, \>vere 
considered by the legislatures of 28 states, and 17 states enacted 24 new 
laws of which only six were directed to 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, 3 I 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 the developing realization that such powers were a 
very important factor in aeronautical · progress. 

Regulation and Promotion of Aeronautics 

On such liubjects 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 138 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 ae ronautics in the state in a State 
Aviation Commission. Mich~gan 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, acqui sition and use of air rights. 

Illinois passed a new law setting out extensive pro isions for the regu­
lation of state aeronautics. In lvfaryland, ne\\ pro\ isi.on was made for the 
air marking of cities and towns, while Iichigan pass~d one law providing 
fo r the marking of air haza rds and the elimination of air hazards near 
airports and another providing for the registration of aircraft according to 
its u eful pound load and for the inspection of aircra_ft and parachutes. 

Tew York extended the tenure of its temporary State Aviation Com-

F IRST STATE-OWI\.T£0 A IRPORT 

Rhode Island State Airport at Providen ce, R. I. , during dedication ceremonies of fir st 
a irpor t constructed by a state. 

mission to April 1, 1932; and Oregon enacted legislation providing for a 
State Inspector of Aeronautics. A new Ohio law adopted the Federal Air 
Traffic Rules; and Tennessee provi,_ded for its ~tate 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 legislation-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 airways, and 
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another bill defining the duties of such a div~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 acquisitipn 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 in the state all_ failed. 

Kansas turned down bills regulati.ng 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 companies 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 conformity 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 St';_te 
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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HAvVKS HURDLES ALPS 

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

J 

HAWKS INVADES EUROPE 

"Texaco 13," Capt. 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 along civil airways, legaliz ing 
the operation of aircraft on Sundays, and requiring passenger aircraft to 
carry parachutes. A bill was un successful in T ennessee which would have 
provided an annual tax of $20 on each aircraft carrying passe ngers or 
freight for hire. T exas failed to pass a bill providing fo r the lice nsing and 
registration of aircra ft mechanics. 
· Unsuccessful bills vvere introduced in W ashington providing for control 

by the Department of Public W arks of commercial aircraft 0\ er a fi xed 
route, requiring certificates of public convenience and necessity; author­
irzing the Highway Police to enforce the aeronautical laws of the state; 
regulating the height of flights; and prohibiting acrobatics. In W isconsin, 
a bill providing for a Commission of Aeronautics with power to regulate 
aircraft and airmen and the licensing of both was unsuccessful. 

Few Aeronautic Appropriations 

'there was comparatively 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. 

Idaho appropriated funds for the Aeronautical Division of the Depart­
ment of Public Works. Maine passed a law providing for the allocation 
of the unrefunded aircraft fuel tax to the promotion of aeronautics. Michi­
gan made 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 fail ed were far more numer­
ous. Alabama considered a bill for an appropriation for the maintenance 
of municipal airports. California heard a similar bill and also a bill for 
an appropriation from the motor vehicle fund for the development of 
aeronautics. Connecticut considered an appropriation of $34,900 for the 
·else of the Aifport Commission and a bill giving state aid to quasi public 
airports. '1• 

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 ~uthorizing 
$34,000 for an airport at Fredericksburg. 

In Massachusetts, an unsuccessful bill called for appropriation of 
$25o,ooo for aviation units of the National Guard. Bills containing an 
appropriation for the aerial photographing of the state and appropriating 
$ro,ooo annually for the 107th Observ~tion 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 



STATE AERONAUTIC LEGISLATION 20) 

W INS RACE AT 236 :MlLE AVERAGE 

Lowell Ba yles in hi s Gee Bee (P.ra.tt and \Vhitney \ :Vasp, Jr.) racer which won the 
Thompson Trophy Race at 236 miles an hour average. 

BAYLES RECEIVES TROPHY 

Charles E. Thompson (left), donor of Thompson Trophy, congratulates Lowell Bayles, 
winner, and Z. B. Granville, designer, at presentation. 

, 
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Memorial Air Field and a bill appropriating Srso,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 
$roo,ooo for airports and parks in the city of Sevierville was unsuccessful. 

Thirty-two Tax Laws Passed 

The subject of taxation as affecting aeronautics in one way or another 
received considerable attention during 1931. In 42 states, 2rr 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 ~s 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 laws 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 provision 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 1931 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 1\ , 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 !v1aryland of air transpor­
tation companies. The law contained 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. 

The comparative dearth of legislation in 1931 on this subject of liability 
of owners of aircraft w~s 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 tha/ the 
correct rule should be that proof of injury should be· prima facie evidence 
of negligence on the part of the operator of tl1e 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 ava il­
able in such accidents as happen on land. 

Five New Insurance Laws 

On the subject of insurance, I I bills were introduced in seven states and 
five of these bills were successful. 

Idaho passed a law eliminating pilots and other persons hav ing to do 
with the actual navigation of a ircra ft from the Workmen's Compensa tion 
Act unless the employer compl ies with certain provisions of the law . In 
Massachusetts, one new law authorized insurance against loss caused by 
aircraft and another authorized insurance aga inst loss ca used 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 aircra ft. 

Examples of unsuccessful legislation: in Massachusetts, two bills con­
cerning workmen's compensation awards ; in New Hampshire, a biH pro­
viding for the writing of insurance against loss of aircraft by wind storm ; 
in New Jersey, a bill providing authority for insurance against damage by 
aircraft or, loss of damage to aircraft; in N ew York, a bill related to unem­
ployment insurance; and in Pennsylvania, a bill providing for the writing 
of insurance upon loss caused by aitcraft. 

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 I93I legislative year that most of these laws and unsuccessful bills 
may be summarized briefly. 

In Alabama, a law provided for the Air Service of the National Guard 
of the state, while in Michigan, a law provided for the inclusion of aircraft 
.in the garage-keepers lien law. Pennsylvania passed a law expressly pro­
hibiting the coun.terfeiting of commercial air v~hide tickets. 

The unsuccessful legislation was 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 Research 

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 
cl ea ring house for the collection and dissemination of information on aero­
nautical legi slation and regulation. The work of this agency "as respon­
sible for the collection and compilation of the information presented as a 
special study in this chapter. 

The special bulletim of the Ch~unber kept its members abreast of the 
trends in both national and state legislation and posted on important court 
decisions and judicial rulings, prO\ing of great value to executives in the 
i_ndustry as well as interesting studies for attorneys, educators and legis­
lators who were among the subscribers. Se\ eral 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 filed 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 appro\ ed 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 consider 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 drafting boards in a class in airplane desig n at the Alabama 
Polytechnic Institute, typical of many colleges. 

STUDYING ENGINE OVERHAUL 

Class studying problems of aircraft engine overhaul and installation m aeronautical 
laboratories of Alabama Polytechnic Institute. 



CHAPTER XV 

AERONAUTICS ON THE CAMPUS 

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

Years-Aviation Law and Other New Courses 

FROM kindergarten to graduate school aeronautics found a plac~ in the 
nation's educational institutions during the 1931-32 acadcrmc 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 thari 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 61 in 1929; 74 in 1930; and 87 in 1931. 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 
2II 



212 AIRCRAFT YEAR BOOK 

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 professo rs 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 eng ineering or 
economics subjects. 

New Courses in Aviation Law 

Law entered into the wide range of subj ects being taught in uni ve rsi­
ties and colleges 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 1931-32. 
"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 Secondary 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 Airplanes and Engines" and "Airplanes, Engines and 
Installations" were added for the Air Transport option, m aking a total of 
29 aeronautics courses offered leading to a Bachelor of Science in Mechani­
cal Engineering degree for undergraduate work -a nd 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 graduation, 
providing t~orough 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 MAPPIN G 

Students In Syracuse U niversity using speciali zed instruments developed to aid the 
scienti fic stud y of ae ri al photo m apping probkrns. 

WIND TUNNEL DEMONSTRATION 

Students 111 the Curtiss-WrighC Aeronautical University at Chicago watching a wind 
tu~nel demonstration of the principles of flight. 

, 
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Georgia School of Technology, Massachusetts Institute of Technology, 
University of Michigan, University of Minnesota, New York University, 
University of Pittsburgh, University o( Southern Cali fornia, Stanford Uni­
versity, University of Washington, Municipal University of \tVichita, and 
Worcester Polytechnic Institute. The University of T exas, also reporting 
such a curr-iculum in 1930, failed to report in 193r. 

Engineering Enrollments Increased 

The combined enrollments of these leading institutions alone, in courses 
lea·ding to aeronautical degrees was 3,278, almost half that of the registra­
tion in aeronautics courses of the 87 universities offering such work. It 
increased from 1,165 in 1929 to 2,698 in 1930 and 3,278 in 1931-32. The 
University of Detroit, offering courses leading to a degree of Bachelor of 
Aeronautical Engineering since 1921 under the institution's cooperative 
education plan which alternate four-week periods of class room study and 
pra'ctical application in Detroit aviation plants, reported the year's highest 
registration figures, 588 students. The next five leaders in enrollment for 
1931-32 in the ord<:r 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 16 offered courses leading in aeronautical degrees offered thoroughgoing 
four year courses in engineering with aeronautical engineering options in 
the· 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· of many universities awarding degrees 
.in aeronautical engineering, but gave the graduate the degree of Bachelor 
of Science in Mechanical Engineering. 

Several colleges and universities of high standing assumed the attitude 
oest exemplified by the policy of Yale University which held that aeronauti­
cal engineering is a highly specialized branch which very few men are 
qualified to enter, and, if so qualified, should enter it ·only after a rigorous 
a·nd thorough training in the fundamentals of physics, mechanics and 
matherpatics. Yale, therefore, did not offer an undergraduate course spe­
cializing in aeronautics, but encouraged such students to take fundamental 
preparatory courses and then specialize in post-graduate years in institu­
tions best fitted for such work. There was an evident trend of thought in 
thi"s direction amorig educators and executives in the aircraft industry 
throughout the country, indicating that the r6 institutions already special­
izing in this field were adequate to care for the industry's needs. 

The College of William and Mary at Williamsburg, Va., introduced an 
innovation into its curriculum for the 1931-32 academic year. which may 
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NE\V GEORGIA AlR LABORATORY 

New aeronautical engineering building co mpl eted in 193 1 for the Daniel Guggenheim 
School of Acronaut.ics at Georgia Tech. 

LOS ANGELES FLYING STUDENTS 

C?pt. Peyton Gibson giving final instructions to students at Curtiss-Wright school, 
~ housed in mission style building on Los Angeles port. 
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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 ae ro­
dynamics, theory of flight, navigation, shop work on aircraft and eng ines, 
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-ed. 

Flight Training with Academic Credit 

Universities and colleges generally appeared to be looking more fa vor­
ably ·upon flight training for students on or near the campus. This was 
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 AJRPORT 

President Edward C. Elliot of Purdue (third from left) \'lith Prof. G. A. Young 
receiving information from Prof. G. \V. Haskins about Travel Air plane. 

WI CHIT A UNIVERSITY TUNNEL 

Exit of the University of Wichita School of Aeronautics' wind tunnel, showing 
propeller and motor equipment. 
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annual survey indicated that new equipment had been added to its 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
cial aviation, airplane engine design, aerial propellers, air transportation, 
airplane structures, aircraft instruments, and placed its student flying clubs 
under faculty supervision using licensed planes and pilots for instruction. 
An aeronautical laboratory building with a modern wind tunnel and four 
engine dynamometer stands were planned. University of Alabama, offer­
ing a four-year course leading to the degree of Bachelor of Science in 
Aeronautical Engineering, added courses for a new option in commercial 
aviation. 

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 15 members. Cornell University added 
a course in aerodynamic problems, requiring the student to make drawings 
and calculations necessary for government approval of a new airplane 
design and to study progre.ss as shown at the National Aircraft Show. 

The University of Florida added a new course in aerodynamics and a 
two-hour credit course in aeronautics. Lake Forest College, offering rec­
ognized Naval and Marine reserve training, added courses in hydrody­
namics, airplane parts and airplane maintenance. 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 of Miami was preparing to set up its own steel hangar 
on a new field near the university to be prepared by the students. The 
University of Mic:higan added courses in the spinning of airplanes and 
helicopters and autogiros. The University of Minnesota added courses 
primarily for graduate students in advanced stresses, radio in aircraft use, 
and research in aeronautical engineering. Special concessions were offered 
to Minnesota seniors of aeronautical engineering who desired flight train­
ing by a commercial school. Flight training was encouraged at North 
Carolina State College where an approved Curtiss-Wright Flying School 
was near by. Oregon University established a practice of bringing in the 
outside l_~cturers on traffic, weather, construction, airport management and 
other allied problems. 
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AERONAUTICS ON THE CA1\1PUS 

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 commercial aviation, includ­
ing courses in aviation insurance, elements of aeronautical engineering, air 
transport management, and airport management. Syracuse University 
found students attracted by its new specialized 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
uautics 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 i3corporating helpful aviation courses in the elementary 
and high school grades. The J?aniel 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 
int~rested superintendents 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 500 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 important place in the Burgard VoLational 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 joi~ed hands in sponsoring the Second National Confer­
ence on Aeronautical Education coincident with the Natwnal 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 



220 AIRCRAFT YEAR BOOK 

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 field , 
can be obtained from the tabulated results of the survey printed in Part IV 
of this volume, Flying Facts and Figures for 193 I. The table li sts all 
institutions offering aeronautical courses, the number of full and part time 
instructors, and the comparative enrollments for 1929-30, 1930- 31, and 
1931-32. 



CHAPTER XVI 

WORLD AVIATION IN 1931 

World Air Routes Exceed 19o,ooo ~11iles-United States Holds Lead In 
Every Field of Aeronautic Activity- Netherlands, U.S.S.R., China 

Extend A ir Lines-Progress in Europe, Asia, Africa Reviewed 

;\ VIA TIO was playing an important role in the international economic 
~ and political affairs of the nations of the world as history ushered in 

the year 1932. \Vorld 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 
welfa re 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 Minister 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 Beet 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 between 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 tl1e exporter and importer, this meant a gen­
eral quickening of the tempo of world business, the opening of new mar-

~~l 
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kets, and a much needed stimulus to a n:1turally lagg:1 rJ pe riod in world 

trade. 
Maps of Europe a nd Asia accomp:111yi ng this chapter inJ ic ttc the exte nt 

of the regularly f:lown air transport lines in th at hemi sphe re . ju st as the 
maps of Central and South America in an ea rl ier chapte r p ro\·idc :1 picture 
of the fast growing international routes in the \\ e tern I lcmi sphe re. The 
total length of air tran sport routes regul arl y fl own throug hout th e w o rld 
at the opening of 1932 reached 19o,ooo mil es, :1 n incre::t sc of 37,ooo m iles 
over the previous year. Routes flown under the ll:1gs of all E uro1 can 
nations totaled 8),000 miles, exclusive of SO\·iet Ru ss ia . The .S.S.R., 
Japan, Siam and South Africa h:1d routes reg ubrl y flown t o t ~ding 4o,ooo 
miles. Routes flown under the America n flag alone exceed ed 5 r ,oo m ilc s 
while Latin American routes, including those under i\mer ic:1n o r E uropea n 
flags, totaled 37,000 miles. Aust ralia had an add itional ; ,ooo mil es of :1 ir 
routes, and Canada had 6,300 miles includ ing more than r ,ooo miles flown 
by ships carrying the American flag. Air routes in Au stralia , C a nada :111d 
Latin America showed a decrease in length during 193 1, w hil e those in all 
other sections of the world showed increases. More freque nt sen ·ice, h ow­
ever, provided more intensive ope ration of the route s re ta ined. Ae ro­
postale's difficulties in South A merica, described in an e:1 rlie r chapter, ac­
counted wholly for the decrease in the length of Latin A m c ri c:1 n routes . 

The leadership of the United States in every field of :1e rona utic:1 l ac tiv ity 
-air transport, aerial service, private flying, :1nd manufacturing-was main­
tained throughout 193 r by wide margins over the next nea res t na tions. 
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, G erma ny, France a nd 
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 military 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 1931. 
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 during the year with America taking a 
definite leadership in the development of super-airships. The U.S.S. 
"Akron," world 's largest ai.rship, was in service, \Vith a sistership, the 
"ZRS-5," rapidly taking form in Ohio, w hile Germany was developing a 
new air g iant as a running m ate to the veteran world traveller, "Gra£ 
Zeppelin." \ ;v orld airship routes between continents and across seas were 
certain to take a definite place in international air transport. 

The strides made in the development of av iation in the vVestern H emi­
sphere during the yea r by American and foreign capital in nea rly two score 
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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 future reference, pass before you in review. 

Australia 

Subsidized air lines in Australia continued extensive services through­
out the Commonwealth during 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 m 
Australia, while some 850 miles were discontinued, making a net gain of 
850 miles for the national network. More than 250 planes were used m 
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, 1,453 miles. Queensland and Northern Territories 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 8o 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 club 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 Biers. 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 150 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, 5 in Northern Aus­
tralia, II in Victoria, and 15 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 Woellersdorf, Lower 
Austria, and Theodor Hopfner at Vienna. Due to the small purchasing 
capacity of the Austrian population in general, the mountainous ~;haracter 



WORLD AVIATION IN 1931 

of the country and the small number of airports, there was virtually no 
priva te fl ying in Austria, not more than fi ve 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 Oesterreicbische Luftverke.brs, 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 
governme nt operated. The subsidy an1ounted to I,75o,ooo Austrian schil­
lings (S25o,ooo) in 1929; 2,25o,ooo schillings (S321,430) in 193o; and 
about 2,ooo,ooo schillings (S285,7oo) in 1931, indicating a decrease in the 
number of miles flown in 1931 as compared with 1930. In 1930, the 
Austria n company-exclusive of operations of foreign air lines cooperating 
with it-flew 452,217 miles, as compared with 421,6II 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 Anocima !tali­
ana di Navigazione Aerea, the Austrian Air Traffic Company, linked 
Vienna-Graz-Klagenfurt-Venice during the winter months and Vienna and 
Venice during the summer months. With another Italian line, the Avio­
linee Italiana, 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; whi.le 
another French company, Compagnie Internationale de Navigation 
Aerienne served Vienna on its Paris-Bucharest-Istanbul route. Polish in­
terests, tl1e 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 the summer months. In addition, Deutsche Luft Hansa main­
tanied a special freight and mail service between Breslau, Vienna, Budapest 
and Istanbul daily during the summer. 

The 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 kilm~eters, 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 the Ministry of Transportation, aviation in Belgium centered in 
the extensive air line operations of the Societe Anonyme Beige d'Exploita­
tion de la 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 1931 aviation 
budget as a subsidy for the "Sabena" company alone. 

During the first nine months of 1931, 57 planes valued at II,032,ooo 
Belgian francs were produced in the country's ten active aircraft manufac­
turing plants as compared with 102 planes valued at 34,179,ooo Belgian 
francs during the 12 months of 1930. The active manufacturers in 1931 
were: the Belgian Aeronautic Construction Company ("Sabca") at Brussels; 
the Societe d'Enterprises Generales d'Aeronautique ("Sega") at Gosselies; 
Stampe and Vertongen at Antwerp; Orta at St. Hubert; Dassy _at Brussels; 
Guldentops at Evere; Wielemans at Brussels; Herrmann 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 1,9oo,ooo Belgian francs during the first nine 
months of 1931, as compared with 123 engines valued at 1414oo,ooo Belgian 
francs during all of 1930. 

The "Sabena" company maintained the same services in 1931 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 Leopold il1e, Coqu.ilbatville and Stanleyville, and 
Leopolclville, Port Fra.nqu.i and Luluabourg. Two new services also were 
established connecting Brussels and Ant'i\ erp with London and with Rot­
terdam and Amsterdam. Night m a.il sen ice between Brussels and London, 
established in 1930, proved popula.r during 1931. 

Traffic statistics furnished by the Ministry of Transportation for 
"Sabena" showed European operations of 951,300 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 1,1)0,- -
ooo kilometers flown with 9.445 passengers, 38,750 kilograms of mail, and 
236,368 kilograms of express with a single accident in the 12 months of 
1930. African operations of the company in the Belgian Congo totaled 
183,700 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 Vl estlands, were employed in Europe 
by "Sabena," while 16 ships were used in Africa. Sixteen pilots and 12 
mechanics manned the European lines, while 6 pilots and 8 mechanics 
were employed in Africa. 

Foreign air lines operating through Belgium during 1931 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 1931, which flew 
an estimated distance of 140,ooo kilometers during the year. Two hundred 
and twen.ty private pilots were licensed. The Ministry of National Defense, 
controlling the Belgian Air 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, controlled the 
country's sole aviation school at Kaz:wlik, 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 Bojurishte and powered with imported 
engines. No planes were owned or operated for military purposes, in ac­
cordance with the Treaty of Neuilly. 
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Five planes were maintained permanently in Bulga ria by the Deutsche 
Luft Hansa in connection with its operation of the Berlin-Prague-Belgrade­
Sofia-Istanbul service, which traversed Bulgaria. The French line, Com­
pagnie Internationale 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 regi ~­
tery and the latter French. There was no private flying in the country, 
except for itinerant tourists who made occasional landings at Bojurishte. 

China 

American aircraft saw service in China during 1931 in military and 
civil pursuits, commercial air lines in the northern provinces being expa nded 
during the year while military activities halted commercial se rvices 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 difficulties, 
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 Bown to Manchuli, trained from there to Irkutsk, where Soviet planes 
carried it to Moscow for transfer to Berlin-bound ships of the Deutsche 
Luft Hansa. 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 Heijo, 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) Mys tery Ship, Capt. 
Frank M. Hawks won acclaim in the capitals of Europe. 

LONDON TO ROME RECORD 

Capt. Frank M. Hawks landing his "Texaco 13" 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 \vere pressed into military 
service. During the six months of operation, the · new line flew 22,8oo 
miles, carrying 875 passengers, roo 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 ceased. Other routes in 
Kwangtung Province were under consideration early in 193 r, including 
Canton-Chungshan Port, 70 miles; Canton-Swatow, 223 miles; and Caoton­
Hoihow, 300 miles, but political disturbances postponed fulfilment of the 
plans, as they did those calling for an air mail and passenger service be­
tween Canton and Nanking under the auspices of the Chinese National 
Bureau of Aviation. 

· The Nanking Government had between 6o 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
cipally 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 1931, but the schism 
between Canton 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 because General Chang Wei-chang, called the "Lind­
bergh of China" and formerly in charge of the National Aviation Bureau 
at Nanking, set up headquarters at Canton following the Nanking-Canton 
schism under the title of "National Aviation Bureau." Nanking authorit~es 
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, 100 having been graduated in 
1930 and 50 during the first six months of 1931. While most planes used 
in China were imported from the United States, Germany or Great Britain, 
three factories were in operation in China during 1931, 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 1931. 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 Sr,2Io,ooo from the United States during 
1930, and placed substantial orders during 1931, as will be seen from the 
table of America n 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 193 1, and through agreements with French, Austrian and German 
lines extended air service from Czechoslo\ akia 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, pro\ ided international 
service to Germany, Holland, Austria and Switzerland. Under a new 
agreement with Germany, it operated an independent service on its Prague­
Halle-Mau.lhausen-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 1930, 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 ($266,400) in 
I 93 r. Eight planes were used in the senrices. 

The Czechoslovak State Air Lines was a government undertaking under 
the jurisdiction of the Ministry of Public Works. Of the so,ooo,ooo crowns 
($r,48o,ooo) appropriated for civil aeronautics in I931, 5,5oo,ooo crowns 
($I62,8oo) were set aside for the State Air Lines or "Statni" as they 
were commonly called. It maintained service on six routes during I93 I ; 
Prague-Marienbad-Karlsbad, r 12 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 I93I 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 117 pounds of express in 1930. Twenty-eight 
planes were used in the services. 

The Compagnie Internationale de Navigation Aerienne, receiving sub-
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sidies from 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 an nual subsidy of 3,5oo,ooo crowns 
($133,200) from the Czechoslovak government. 

The first sport airplane of Czechoslovak manufacture was produced 
during 1931. It 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 equipment for the air lines under foreign 
patents. An official aviation school for pilots was operated in connection 

DENMARK'S AIR CENTER 

Singlc-cngincd Fokker 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 its commercial air lines, but increased 
the volume of its operations and traffic during 1931 and inaugurated night 
Hying for the first time. 

Det Danske Luftfartselskab, A.S., (The Danish Air Traffic Company, 
Ltd.) Hew 190,170 kilometers in its day services and 18,980 kilometers at 
night during 1931 as compared with 181,183 kilometers in 1930. Traffic 
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"Firght" 
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 kilog rams of mail , 19,738 kilog ram s 
of freight and 26,241 kilog rams of luggage as compared with 2,071 pas­
sengers, 6,722 kilog rams of mail, and 40,675 kilograms of freight and 
luggage in 1930. There were no accidents on the lines in either yea r. 

The Danish Air Traffic Company used four Fokker (Bristol Jupiter) 
monoplanes to maintain its daily round trip service bet>\ ee n Malmo, 
Copenhagen and H amburg, and, with the cooperation of the D eutsche Luft 
H ansa, between Copenhagen and Berlin. The se rvices were operated only 
during the spring and summer months, the kilometers flown daily \ arying 
from 750 in March and April to 2,300 during the peak of the season . The 
company received 25o,ooo kroner ($66,666) in subsidies from the Danish 
government and 10o,ooo kroner ($26,6oo) from 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 1,894 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 Hiers. 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 plap.es 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, IOO,o2o pounds of 
mail and 13,464 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 fliers and the flight 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 
formatio n of the Ai r D efense Association in Tallinn, similar associations 
were fo rmed in 1931 in four provincial cities. The associations were to 
de\ elop propaganda for pri\ ate 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 of 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 Tal.lin.n­
Helsingfors commercial line. A combined land and seaplane base was to 
be constructed at a total cost of about $61,000. 

Estonia had not been served by a national air line since the Estonian 
air transport 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 c_ompany, "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 fatalities during 
either year. 

Finland 

The Aero Osakeyhtio (Finnish Air Service Company) of Helsingfors 
maintained service in 1931 iiJ 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, 19,000 kilograms of mail, 10.354 kilograms of freight and 26,-
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153 kilograms of baggage. The Helsingfors-Tallinn traffic totaled 2,605 
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 av1at10n. 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 
1931-32 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 1930-31, approximately $7,68s,ooo, of which $3,371,200 was provided for 
the biggest operator, the Compagnie Generale AeroPbstale. A sum four 
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 indiviquals 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 



WORLD AVIATION IN 1931 237 

subvention could be measured by the fact that I5I private pilots' licenses 
were issued between January I and October I), I93I· Twenty-four manu­
facturers of aircraft and engines were reported to have manufactured 700 

planes in France during I930, practically all of the factories receiving cash 
subsidies. The principal manufacturers had not changed from the list 
printed in The Aircraft Year Book for r 930. 

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 CENTER 

Imperial Airways and Air Union planes seen on the loading apron of the Le Bourget 
Airport serving Paris. 

Air." Its principal routes were: Mar~~illes-Perpignan-Palma-Algier; Paris­
Bordeaux-Madrid; and Toulouse-Dakar-Natal-Buenos Aires. Between 
November I, I930, and October I, I93I, the company carried 2,603,642 
letters between France and South America, of which 990,297 were south­
bound and I,613,642 were northbound. The average southbound trip took 
eight days, with the record in six days, I9 bours. The return journey 
averaged nine days, with the record in seven days, 12 hours. Four fast 
patrol boats were added in I93I 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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ttsmg its 120 mile an hour service ·as the "world 's fastest air line" beca use 
its competitor on the route, Imperial Airways, had an adm ittedly lower 
speed. Other lines of the company were: Antibes-Tunis; Paris-Marseilles; 
and Lyons-Geneva. 

Air Orient, operating in 193 r as an independent company although 
formerly a subsidiary of Air-Union, bega n an all-F rench service Ma rch 4, 
I931, between Indo-China and France on a bi-weekly schedule. Primarily 
established for mail, although plans included passenger service later, the 
new route required from 10 to 12 days and followed a route from Ma r­
seilles to N aples, 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," maintained its service from Paris to Prague and Warsaw, with a 
branch from Prague to Belgrade and Istanbul. The company received 
subsidies from France, Czechoslovakia, Rumania, Yugoslavia and Poland. 

Societe Generate de Transports Aeriens, better known as the "Sgta" 
or Farman' lines, joined the Deutsche Luft H ansa, K.L.M., and Aktb. 
Aerotransport in operating services to Germany, the N etherlands, and the 
Scandinavian peninsula , respectively. Its principal cooperative routes were: 
Paris-Copenhagen-Malmo; Paris-Colog ne-Berlin; Paris-Saarbruecken-Frank­
furt-Berlin; and Paris-Brussels-Antwerp-Rotterdam. 

The Compagnie Transafricaine d'Aviation cooperated with the Belgian 
"Sabena" in the establishment of routes in the Belgian Congo with plans 
to extend the services 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. 

French air lines operating under government subsidies totaled 32,992 
kilometers in 1931. They flew 4,382,000 kilometers in the first six months 
of I931; 9,193,305 kilometers in I93o; and 7,2o6,ooo kilometers in 1929. 
During 1930, 27,454 passengers, 179,359 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 I931 was transported by 
atr. 

Non-subsidized French air lines flew 202,646 kilometers in 1930, with 
I,48I passengers, 20>411 kilograms of mail and 85,726 kilograms of express. 
Reports for I93I indicated an increase in every branch of traffic on these 
lines over I930. 

French air transport accident statistics for the IS-month period, January 
I, I930 to July I, I93I, showed one passenger death in every 2,330,ooo 
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passenger-kilometers Aown. There \ ere se\ eo fatal accidents in 1930 m 
which nine pilots and ten passengers were killed, while in the first six 
months of 1931, there were t\ o fatal accidents, each imolving a pilot. The 
total passenger-kiJometers Ao\vn during the r8-month period were 23,-
30o,ooo. 

While there were 440 planes and I 70 pi.lots reported in the sen ices of 
the regular air transport lines under the French flag 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 and 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 ki.lograms 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, I r passengers, 2,337 kilograms of express; and three kilograms of 
mail; Paris-Basle-Zurich, 8 passengers, 639 kilograms of express and 41 
kilograms of rnail; Paris-Hamburg-Copenhagen-Malmo, 1 passenger and 28 
kilograms of express; Paris-Saarbruecken-Cologne-Berlin, 6 passengers, 6o4 
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 1931, 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 French manufacture developed through the aid of heavy 
governrnent 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, he~vy cash s~bsidies from the government 
played an important part in stimulating the development of aviation during 
1931. The German Reich provided subsidies totaling 43,IOo,ooo marks 
($10,227,630) during 1931 as compared \>Vith 45,777,550 marks ($1o,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 military and naval orders from tht: 
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 purchaser 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 14 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 
"Graf Zeppelin" In flight h 1 over t e Junkers G-38, world's largest land pane, at the 

Tempelhof Airdrome in Berlin. 

-?rst eight months of 1931, 8o planes were exported as compared with 93 
m t?e same. pe.riod in 1930. Six firms were engaged in the manufacture of 
engmes, prm~1pally for export, which ranged from 35 to 70 per cent. of 
total product10n. In 1930, 550 engines valued at u,6oo,ooo marks 
($~,752,68o) were exported, while figures for the first eight months of 1931 
showed only 150 units valued at 2,5oo,ooo marks ($593,250 ). 

There were Io 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 flights. During that year, 332 students passed Class A 
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GERMA..NY'S GREATEST AIRPORT 

Ternpelhof Airdrome at Berlin, showing main terminal building and runways which 
serve 25 scheduled transports daily during summer. 

RECEIVING AIR TELEGRAM 

Passenger receives a private telegram while in flight aboard Deutsche Luft Hansa plane, 
broadcast from great radio towers of Tempelhof. 

If 
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examinations, 73 passed stunt Hying requirements, 195 passed Class B 
examinations, and 39 passed Class C tests. It was difl1cult to learn the 
exact number of planes Hown by pri va te fliers in 1931. However, it was 
certain that there were not more than 1,000 planes in the country, includ­
ing those owned by transport operators, ae rial service operators, flying 
schools, private firms and individuals, flying clubs and assoc iations, experi­
mental institutes and airplane factories. 

The Federal Traffic Ministry reported 902 pilots licensed in Germany 
on July I, I931, of which 160 were employed by Deutsche Luft Hansa, 
the Deutsche VerkehrsAug and "Deruluft." There were 3I first-class air­
ports in Germany, 66 second-class airports, 23 first-class emergency landing 
places, and I 10 second-class emergency landing places. 

Germany continued to hold an important place in world airship de­
velopment, continuing the construction during 1931 of a new ship larger 
than the "Graf 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 VerkebrsHug and 
"Deruluft." The lines of the Deutsche Luft Hansa linked 8o cities, 52 
within Germany and 28 outside the country in the summer of I93 r. In 
addition, I I ports were served with special newspaper air service. The 
company received 14 million marks ($3,322,200) in 1931 from the Reich 
and 4 million marks ($949,200) from the German State and City govern­
ments. 

As compared with 1930, new cities reached for the first time by the 
Deutsche Luft .Hansa were Friedrichschafen, Garlitz, 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 I93 r. Estonia, Latvia, Lithuania and 
Russia were reached by its sister company, the "Deruluft." 

The Luft Hansa's daily maximum scheduled performance reached 
4I,277 kilometers in the summer of 1931 on lines with passengers, mail 
and freight; and 9,66I kilometers on special mail and freight lines. This 
could ·be compare"d with a total maximum of 54,000 kilometers daily in the 
summer of I930. The elimination of poorly patronized lines in I93I 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 I93L Of this, 
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9,258 kilometers were mai ntained 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 61 sma Ll machines. Personnel , due to economies adopted in 
1930, \\ as red uced to 1,8oo workmen and employees, including 250 pilots, 
stewards and radio operators. Among the "flying captains" or first pilots, 
49 had completed 5oo,ooo kilometers of service. The topnotchers were due 
to reach the 1 ,ooo,ooo kilometer mark in the spring of 1932. 

The trans-Alpine route from :tvfunich to Milan, inaugurated in 1930, 

SECOND GIANT DO-X 

Do-X II starting on a test flight on Lake Constance before flying over the Alps 
for delivery in Italy. 

was extended to Rome in 193 I under a joint arrangement with an Italian 
company, Avio Linee 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, fares 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 successftil as its American counterpart, although li 
Luft Hansa officials considered exp'erimenting with the service again 10 

1932. 
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 Han sa in the Scandina\ ian 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 ... vhich 
brought great reductions in the volume of German railway and bus traffic. 
The Luft Hansa figures for 1930 were: 9,446,958 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 instruments 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 Hansa outside Germany were being pushed 
systematically. For the North Atlantic, the catapult flying service of the 
steamers "Bremen" and "Europa" was developed further. Catapult flights 
were carried out over a distance of 1,200 kilometers with an intermediate 
landing in Nova Scotia. It brought the mail 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 
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May 3r, 1931, the German-Chinese Air Transport Company "Eurasia," in 
which the Luf t Hansa had an interest, opened service between Shanghai 
and Manchurian points, where the mail was sped by train to Irkutsk and 
ca rr ied by planes of the Russian Central Air Navigation Company "\Voga" 
to Moscow. Luft 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 

Ju st as the Luft Hansa stood for Germany's major act1v1ty in civil 
a\ iation, so Imperial A irways, Ltd., represented Great Britain. Like Ger-

"Flight" 
FROM UNDER THE SEA 

_Fa rnall Peto folding-wing seaplane being catapulted from H. M. Submarine "M-2" a 
few minutes after British submarine reaches surface. 

many and France, Great Britain's government~provided cash subsidies for 
practically every branch of 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 £s2s,soo, an 
increase of nearly £ 10o,ooo over the previous year. The increase was due, 
mainly, to the inclusion of subsidy payments to Imperial Airways, Ltd., 
for the opening of its new Egypt-South Africa service. The colonies and 

, 
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dominions were to make contributions tow;u d this subsid y of approxi­
mately £2o,ooo. The votes provided £4o8,ooo fo r Im pe ri al A irways, Ltd.; 
£15,000 for light airplane clubs; a nd £ 5,ooo fo r cap itation payme nts to 
the N ational Flying Services, Ltd. 

Imperial Airways, Ltd ., the only air transport company in G reat Britain 
operating on regular schedule, continued its European services: London­
Paris, London-Pa ris-Basle-Zurich ; London-B russels-Cologne; and ex tended 
its long empire routes to India a nd Africa . As another step in the fulfill­
ment of its program for direct air service from London to Capetown, South 

WALES FLIES IN AMERICAN PLANE 

The Prince of W ales and his brother, Prince George, about to board a Wasp-powered 
Ford transport of Pan Am erican 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 5,114 miles was effected in 10 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 
plan called for opening the southern section of the route in 1932, providing 
London to Capetown service;S,ooo miles, in II days. 
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Impe rial A im ays bad a plan under consideration at the close of 1931 
fo r weekly air mail se rvice to A ustralia through the extension of its Lon­
don-India route f rom Calcutta to Port Da.rwi.n, Australia. Completion of 
the route, ' hich awa ited a subsidy to insure its being undertaken, would 
place L ondon mail in Australia ' ithin II or 1 2 days. The company also 
bad plans under consideration for the opening of trans-Atlantic service, in 
cooperation w ith foreig n lines, routed by " ay of the A zores and Bermuda. 

Express and freight service was e..xpedited considerably in 1931 through 
the sig ning of ag reem ents between Imperial Airways and the principal rail-

"Flight" 
LONDON-PARIS AIR LINER 

H andl ey Page "Hannibal" 42 of Imperial Airways, t d., showing luxurious aft cabin 
of 40-passenger line.r 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 Afr-ica. 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 r 1 days and from New York to India in 14 days. 
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Traffic statiStics for all of Imperial A irways se rvices in 1930 total ed : 
7,595 flights, 1,437,000 miles flown, 25,094 passengers ca rried, 73 r .8 tons 
of freight and II 6 tons of m ail transported . T his record compared \ ith 
6,938 flight s, 1,388,ooo miles flown, 29,327 passe nge rs ca rried, 839·7 tons of 
freight and 99.2 tons of m ail transported in 1929. It will be noted that 
1930 showed increases in all branches except passenge rs and freight, which 
fell off. While fig ures for 1931 were not complete, it was reported that 
m ail would show a decided increase over I 930, while passe nge rs would be 
under the previous yea r's figure. 

Great Britain's civil av iation experienced 53 acc idents in 1930, 38 of 
w hich were minor and 15 m ajor, 13 of them resul t ing 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 a irpl ane clubs, rr of 27 
accidents in these two classes proving fatal to those involved. 

Flying clubs, sponsored by governm ent subsidy, continued to account 
fo r a m ajor portion of civil flying outside the transport field. Thirteen light 
airplane clubs were active, with total m.emberships of about 6,ooo in 193 1. 
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 va rious 
stages of organization. 

The most significant advance of the year in priva te fl ying, judged f rom 
American standards, was the improvement of H eston Air Park, a privatel y 
operated airport near London catering to wealthy priva te fli ers in a m anner 
similar to that of the Aviation Country Club movement in America. More 
than 6o privately owned planes were stored in the hangars at H eston during 
1931. National Flying Services, Ltd., aided by government subsidy, 
carried on a program for encouraging 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 
1931, but this was an increase of four over the previous yea r. There were, 
however, 121 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 615 were certified airworthy. They were 
divided as follows: 35 in regular air transport; 148 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 1, 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 193 r. Since British 
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aircra ft manufacturers do not make public the1r production figures, it was 
imposs ible to obta in an acc urate gauge of the activities in nearly a score of 
fac tories. The list had not changed from that published in The Aircraft 
Yea r Book for 1930. 

It was needless to say that the manufacturers were kept busy with orders 
fro m transport and military sen·ices. Imperial Airways spent a considerable 
amount of its subsidy in the purchase of ne\ equ.ipment including flyillg 
boats of the Short " Kent" type fo r the Mediterranean service and super­
a irliners of the Handley Page "Hannibal " type, seating 30 to 40 passengers, 
fo r the Europea n and Indian services. The Royal Au Force was supplied 
\\ ith new squadrons of Ha\ ker "Fury" single-seater fighters, with rated 
high speeds of 223 miles an hour at 13 ooo feet, and Hawker "Hart" tv.ro­

seater planes with rated high speeds of 218 miles an hour at a s1rnilar 
alt itude. 

Greece 

T he na \a\ air se rvice cooperation divisions were furnished with their 
fir st 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 an air force as large as France, 
Great Britain was know n 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 vvas served for the first tlme in 1931 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 r84,340 m i>les in 1930 with r,o75 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 1931 to authorize the Air Ministry to spend 
$2,ooo,ooo, including $r,r7o,ooo for construction- of civil airports, purchase 
of airplanes for flying clubs, and air marking and lighting. The remainder 
would be spent for military airports and flying schools. British and 
French aircraft, 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,ooo miles of flying weekly, Inter-Island Airways flew 26o,ooo 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 Honolulu-Maui, six times 
weekly; and Honolulu-Kauai, three times weekly. The company celebrated 
its second anniversary November II, 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 Pea rl 
Harbor, 10 miles away, were continued in operation with new equipment 
added during the year. Eighteen of 50 Curtiss attack (Curtiss D-12) 
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 Budapest-Pecs-Kaposvar. 

The Royal Hungarian Central Statistical Bureau reported 887,494 kilo­
meters ~~wn in 1930, with 7,962 passengers, 127,839 kilograms of mail, 
and 259,244 kilograms of goods. There were no accidents in Hungary in 
1930 or 193.1. The Hungarian and French companies maintained five 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 Hungarian company received an annual subsidy of 2oo,ooo pengo 
($35,ooo) in 1931 and was to receive a similar sum in 19.u. It offered 
planes for taxi hire as well as its scheduled services. 
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PURSUIT PLANES IN H A WAH 

Formation of mne \l\1asp-powered Boeing pursuits flown by Army Air Corps officers 
nea r \Vaianae mountains in H awaii. 

AIR LINE IN HAW All 

Air view of the airport of Inter-Island Airways, Ltd., an American air line, on regular 
schedule in the Hawaiian Islands. 

, 
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There were 15 pr ivately ow ned pbnes in Hungary in 193 1, four of 
which were owned by individuals and I I by an assoc iation, SportAy ing 
Association of the Joseph T echnical College of Budapest, which maintained 
a flying school for its enginee ring students . There was but one fi rst class 
airport in the country, Matyasfi:i lcl , nea r Budapest. 

The Manfred W eiss Airplane and Motor Ma nu facturing Company at 
Csepel, Hungary, was the only commercial m anu facturer of airplanes 3nd 
engines in the country, turning out planes and engines under patent rights 
of Fokker, Caproni, H einkel aircraft desig ns and Gnome Jupiter and 
Siemens and Halske engines. Military av iation services were fo rbidden 
under terms of the Trianon Treaty of 1920, all civil 3ctivities being under 
the Royal Hungarian Ministry of Commerce. 

Iceland 

The Icelandic Air Transport purchased its third Junkers airplane to 
aid in maintaining winter air service in 1931-32 on a m ail and passenger 
route between Reykj avik and the Vestmanna Islands, l safjord, Siglufjord 
and Akureyri. It also provided ambul ance service and used its planes to 
scout for herring durin~ the fishing season. 

India 

Three international air lines linked India with the European continent . 
Imperial Airways, Ltd., receiving subsidies from the governments of Great 
Britain 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. Fi ve transport planes, seven pilots, 
five mechanics and four radio operators were m aintained in India for these 
services. 

The French company, Air Orient, connected Paris with Saigon, but had 
no provisions for passengers in 193 r. Farman and Fokker rnonoplanes 
were used in the service, manned by six pilots, three mechanics and four 
radio operators. 

The Royal Dutch Air Lines, K. L. M., m erely used Karachi as an a ir­
port on }ts route from Amsterdam to the Dutch East Indies. ·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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jointl y erected a mooring mast and hanga.r for dirigibles in anticipation of 
the Empire airship program, since abandoned. 

Irish Free State 

!though there were no regular air transport services in the Irish Free 
State, there was increased interest in civil aviation in 1931. The Iona 
National \im ays, Ltd., licensed its pri\ ate aerodrome near Dublin, and 
operated three foth planes in charte r work and passenger flying, "barn­
storming" se\ era! centers with considerable success during the summer 
months. A nother flying se rvice carried ne\~ spapers 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 dub staged 
an air pageant which attracted so much attention that another instructor 
was engaged. Six club members owned their own planes. The government 
g ranted the club an annual subsidy of $5,000. 

The Irish Army Air Corps continued its training program at Baldonnel 
Aerodrome, nea r Dublin, and added a number of Vickers "Vespa" planes 
and a flight of Bristol fighters during the year. The corps embraced 24 
officers, who were pilots, and 214 non-commissioned officers and enlisted 
men. 

Italy 

Italy was committed to an intensh e program for the development of 
civil and military aviation, backed by the convictions of its Premier that 
the Facists should permit no nation to excel them in this important new 
field of transportation and armament. 

Italy was conceded to have one of the largest air 'forces in the world, 
assembling more than 890 planes in the annual maneuvers during 1931-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 misswns during 1931, the most spec­
tacular of which was the crossing of the South Atlantic by an entire 
squadron of huge flying boats in formation with Italo Balbo, the Italian Air 
Minister, at the head of the flight. This feat already has been described 
in an earlier chapter, "History-Making Flights of 193r." The Italian air 
budget was in excess of $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 aircraft was not overlooked where it promised to be of greater 
value than domestic craft. The first of two giant Dornier 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. H awks, bought a Curtiss-Wright Travel Air 
Mystery plane in 1931 simila r to H awks'. T he plane had a high speed of 
220 miles an hour and cruised at r85 miles an hour at sea level, with 
remarkable performance characteristics. 

Service was inaugurated in 193 r in cooperation with the D eutsche Luft 
Hansa between Rome and Berlin on a thrice weekl y sched ule, connecting 

R.\. Ut.\BER\0 ~~IJIJ ~\..t\\~ 
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BEARS IT ALlAN COAT OF ARMS 

Closeup of the Do-X II on Lake Constance, bearing the coat of arms of the Italian 
Air Force and named the " Umberto Maddalena." 

with the regular daily service of the Societa Anonima Avio Linee 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 July r, 1939· It 
received $1.35 per mile flown with bi-engined seaplanes and $2.36 per 
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mile flown \\ ith four-engined planes. Its routes included: Rome-Genoa­
Marseilles, 446 miles, t\\ ice a \\ eek; Rome-Genoa-Ma rseilles-Barcelona, 739 
miles, t\\ ice a week; Syracuse-Tripoli, 342 miles, three times a week; Rome­
Genoa, 261 miles, Rome- aples-Palermo, 271 miles, and Rome-Naples­
Syracuse, 42 1 mi.les, daily except Sundays and holidays. 

The Societa Aera Med iterranea, \\ itb its base at Rome, extended its 
service from Rome-! aples-Brindisi to l sta.nbu.l , Turkey, by way of Athens 
i.n 1931, and inaugurated a spec ial 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-Tu.nis, Cagliari-Tunis, and Rome­
Palermo-Tunis. 

The Societa Italiana Servisi Aerei ("Sisa") with its base near Trieste, 
operated seaplane service on five routes: Trieste-Lussino-Zara-Ancona, 
Trieste-Fiume-L ussino-Zara, Trieste-Fiu.n1e-Brioni-Venice, Trieste-Venice­
Pavia-Genoa, and Turin-Pavia. 

There was a definite movement in Italian air transport to consolidate 
the activities of the several lines and insure efficie~t operation of the main 
routes. Since 1926, when the air transport program was first 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 go\'ernment through the 
development of light airplanes of the Breda type and through competmons 
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, Japa n pushed forward systematically during 
1931 in the carrying out of its ambit ious program. In the presence of 
Emperor Hirohito, an aeronautical inst itute costing nearly $2,ooo,ooo and 
designed to be one of the best resea rch establishments in the world was 
opened. 

The Japan Air Transport Company (Nippon-Koku-Yuso-Kaisha), due 
to receive subsidies totaling $ro,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. It 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 Dutch 
manufacture, and with some Japanese planes, the company continued its 
daily passt;nger, mail and express service from Tokyo to Darien in Man­
churia, and inaugurated service from Osaka to Fukuoka with plans to 
extend the line to Shanghai. Other routes operated in 1931 were: Osaka­
Matsuyama, Tokyo-Niigata, and Tokyo-Shimitzu. 

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 served 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, u,825 pounds of mail, 
29,610 pounds of express, and 122 passengers were carried into Latvia on 
the line. • 

The Latvian Aviation Society at Riga operated four privately owned 
planes and the Club of Former Fliers of the Latvian Republic maintained 
three obsolete military ships. The Latvian Army had 50 planes in service 
in 1931, and the Navy, devoted to coast defense, had 12 seaplanes in use. 

The Royal Dutch Air Lines for the Netherlands and Colonies (Konink­
lijke 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 
etherla nds and its colonies in 193 r. \~ ithout doubt, K .L.M. was one of 

the fi r t ranking air transport lines in the \·\ Oriel. 

Netherlands and Netherlands East Indies 

O n Octobe r r, 193 1, the etherlands to Ja\ a senice was increased 
from a fo rtn ightly to a '' eekly departure in each direction. The route 
t raversed on the long flig ht to the 1 etherlands East Indies was changed 
October 29, r 93 r, to follow a cou.rse from Amsterdam direct to Marseilles, 
then to Rome and Athens, instead of through Germany and central Europe. 
From Athens the route extended to Cairo, Baghdad, Bushir, Djask, Karachi, 

ROYALTY ON DUTCH LTI\TE 

The C rown Prince of Belgium and Princess Astrid und Ing rid leaving a Fokker 
transport of the Royal Dutch Air Lines. 

Jodhpur, Allahabad, Calcutta, Akyab, Rangoon, Bangkok, Sengora, Medan, 
Palembang, Bandoeng and Batavia. The passenger fare was reduced 
from $1,200 to $r,ooo, including all expenses at hotels enroute. 

In Europe, K .L.M. operated several lines during 1931: Amsterdam­
Rotterdam-London; Amsterdam-London; Amsterdam-Rotterdam-Paris; 
Amsterdam-Hamburg-Copenhagen-Malmo; and Amsterdam -Bremen-Ham­
burg. Two services operated in 1930: Brussels-Paris and Lympne-Ostende 
were discontinued in 1931. For the first time, however, internal lines in 
the N etherlands were established: Amsterdam-Eelde and Rotterdam­
H aamstede, eliminating the necessity of a tedious rail and boat journey. 

Traffic statistics of K.L.M. have grown steadily since i920, when the 
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line carried 345 passengers, 6,5I6 pounds of mail and 48,J I8 pounds of 
goods. During the first eig ht months of 1931 alone, the line ca rried r6, r63 
passengers, 203,148 pounds of mail, and I ,5:.u,oo6 pound s of goods. In the 
entire year 1930, 17,456 passengers, 208,744 pounds of mail, and 2,083,775 
pounds of goods were tran sported. The distance Aown in I930 was r ,osr ,­
soo 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 summer 
of 1931 was 4,745 miles and in the wi nter of 1931-32, I ,o78 miles. There 
were no accidents on the line during 193 I, its safety record in I I years of 
operation being 7,5oo,ooo miles flown with I I persons killed and two 
injured. 

Twenty-seven Fokker airplanes of various types, all of Dutch manufac­
ture and some with American Pratt and Whitney Wasp and Hornet en­
gines, were used on the scheduled lines. In 193 I, its operating personnel 
increased from I8 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. K.L.M. received an annual subsidy of about $4oo,ooo and 
derived money from mail contracts as well. The route from Amsterda~ 
to the German frontier, 94 miles, was lighted, and K .L.M. planned the 
lighting of two additional routes, Amsterdan~-Rotterdam-London and Rot­
terdam-Paris. · All planes in European and colonial services were equipped 
with radio, the latter having a special type transmitter and receiver designed 
especially to m~et conditions encountered. 

Four aircraft manufacturers, including the original Fokker plant, were 
active during I93L "Aviolanda" constructed six Curtiss Hawks powered 
with Curtiss Conqueror engines for the Dutch East Indies Air Force under 
licenses of the American concern during 1931. 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 Netheralnds exported most of 
the planes it manufactured, a total of 18 planes being shipped during the 
first eight months 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 50 planes were 
exported, or during the 12 months of 1930 when 54 planes valued at 
$1,679,200 were sent outside the country on order. Engines were not manu­
factured in Holland, being imported chiefly from the United States, Great 
Britain 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 increased its force 
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from 43 airplanes to 48 ships during the year. The Dutch East Indian 
branch of the na\ al air service had 70 marine aircraft in service, including 
30 armed flying boats, 18 rese rve flyi.ng boats, a bombing and torpedo 
squadron of r2 planes, and reconnaissance planes aboard Dutch cruisers in 
Dutch East Indian waters. The Army Air Service in the Dutch East Indies 
had approximately roo 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.I.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. 
T wo 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-Palernbang, Batavia-Singapore, and 
Batavia-Medan. The fare on the Bata-.,ia-Sinapore line was reduced from 
$68 to Ss6. During 1930, the K.N.I.L.M. carried 18,248 passengers, 9,372 
kilograms of mail and r 19,927 kilograms of freight. 

New Zealand 

Ten commercial companies ... vere engaged in taxi services during 1931 in 
New Zealand, rs planes being used in this work. There were 54 civil 
planes 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 Invercargill. 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 constructing a plant at Harten in 1931 for the 
production of aircraft engines. Planes for both the Army and Navy aviation 
services were imported from other countries. 

The Norske Luftruter (Norwegian Air Transport Company) in co­
operation with the Deutsche Luft Himsa continued the operation of pas­
senger and express service between Oslo and Travemunde from May until 
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December. Operating without an assured subsidy, the 1 orwegian company 
was successful in 1928, 1929 and 1930 in obtaining g rants from the govern­
ment and the city of Oslo to cover operati ve defi cits. The management of 
the company announced late in the year that se rvice would be discontinued 
in 1932 if a subsidy vvas not assured. 

The mail service operated during the summer of 1930 by Halle and 
Peterson was taken over in I93I by the government, '' hich maintained an 
experimental service with military pl anes bet\\ ee n Oslo and Goteberg, 
Sweden. Army airplanes were used from May I) to August 10 and Navy 
planes from August r I to September 2. Because of the rugged character 
of the country, all landings were made on the w:1ter. 

Persia 

Air traffic in Persia showed a decided incre:1sc in 1930 and 193 r ::~!though 
the German operating company which held a monopoly on ci vil aviation 
opened no new routes. The Junkers Lu ftverkehr Persien, as the company 
was known, flew 701.426 kilometers in 1930 with 4)\26 passengers, 27,847 
kiolgrams of mail and 85,943 kilograms of freight. Its line linked Teher:w 
with Baghdad in a six hour flight, compared with three and a half days by 
train and motor. 

Imperial Airways, Ltd., was permitted to cross 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 commerci~l planes 
valued at $1r2,ooo during 1930 and the first six months of 1931. Three 
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 inaugurated 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-Brno 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 
flew 1,518,1or kilometers with r2,5o7 passengers, 75,509 kilograms of mail, 
and 412,962 kilograms of express and baggage. There were no accidents 
during the 18 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 \~ arsa \\ -Prague-Paris service, although it no longer 
recei ·ed a subsid y from the Polish gove rnment. 

There were eight fl ying clubs in Poland with 878 members, of which 123 
held pil ots' lice nses and 144 we re in t raining for licenses. N inety-two pilots 
served the cl ubs as instructors. O nly six members owned the ir own planes. 
The cl ubs ow ned nine planes. 

T he Portug uese government aircraft factory, established at Alverca in 
October, 1930, with plans to produce planes of French design for the 

rmy and Navy, had 17 planes under construction in 1931, four of which 
were completed and flown. The Arm) av iation service had 75 airplanes 
and the 1 avy 30 planes. 

Portugal 

\n exclusi\ e concess ion was granted to the Sociedade Portuguesa de 
Estudos e Linhas Aereas, Ltd., and the Companhia Portuguesa de Avia~ao 
by the Portuguese government September 16, 1931. None of the projected 
lines \~as in operation at the close of the year. The Sociedade Portuguesa 
de L evantamentos Aereos, Ltd., purchased an airplane for aerial photo­
g raphic 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 graduated in 1931, and another course was 
planned for eight or ten more students. Three airplanes were privately 
owned near Lisbon and eight ·private pilot's licenses were issued to private 
fliers during 1931. 

Rumania 

Three air transport lines served Rwnania in 1931. The government 
line, "L ares," 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 35,814,032 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
dies annually. 

Siam 

Services into the interior of Siam formerly maintained by the Siamese 
A rmy 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 A ug ust, 1931, bi-weekly passenger and freight 
service was maintained over the route of the p roposed railway between 
Korat-Ubon-Nakorn Panom. 

Siam was linked with E urope and other parts of Asia by two interna­
tional air lines. The Royal Dutch A ir Lines increased its fortnightly service 
from Amsterdam to Batav ia, vvith a stop at Bangkok, Siam, to v\ eekly 
departures in each direct ion. The Compagnie A ir O rient, the F rench 
company, had a fortnightly service through Siam from Sa igon to Pa ri s. 

Spain 

Spain was served with air lines totaling 2,359.3 miles on October r , 
1931. The principal operating company, Concesionaria de Lineas Ae reas 
Subvencionadas, S.A., or "Classa," received 3,ooo,ooo 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 193 r included: Madrid-Barcelona and 
Madrid-Sevilla. The Madrid-Lisbon, Madrid-Barcelona, Madrid-Canary 
Islands, Sevilla-Larache, and Sevilla-Granada, operated in 1929 and 1930, 
were discontinued as unprofitable. 

During 1930, 363,719 miles were flown on these lines, carrying 5,959 
passengers, 2,500 pounds of mail and 137,113 pounds of freight. Spai n 
continued to show considerable interest in lighter-than-air development, 
although it owned no airships. The 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 "Graf 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 complete planes and 17 seaplanes were 
manufactured in Spain. Aviation schools were operated in Madrid, 
Barcelona, Alcala de Henares, Guadalajara, Cartagena and Albacete. 
Private flying was confined principally to . flights of visiting tourists from 
other countries. Spain maintained a military air force in its military estab­
lishment. 

In addition to its own national air transport line, Spain was connected 
with other parts of Europe through cooperative arrangements with the 
Deutsche Luft Hansa and an Italian line, which provided 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 American-engined 16-passenger 
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AMERICAN "WASPS" IN SIAM 

With a stra nge mingling of old and new, a golde.n pagoda in Bangkok, Siam, 1s seen 
from the ' Vasp -powcred Fokker of K l .l\L 

WHIRL WINDS IN SPAIN 

Whirlwind-powered Fokker transport plane of the Spanish "C.L.A.S.S.A." Lines IS 

seen warming up at Madrid, Spain, for flight. 
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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. From the time the line was opened, March 4, 1930, 
until the end of that year, 6r6 passengers, 6,3 r 4 kilograms of freight, and 
668 kilograms of nuiJ were carried on the Singapore-Batavia line. 

The Singapore Flying Club added a Saro Cutty Sark flying boat to its 
three D. H. seaplanes in 193 r. The Kuala Lam pur Flying Club operated 
three D. H. land planes throughout the year. Forty men qualified for 
pilot's licenses in the two clubs Juring 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 vo!'ume 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-Amsterdam, and Stockholm-Helsingfors. During 
1930, it flew 415,852 kilometers with r6,231 passengers, 27,904 kilograms 
of mail and 30,555 kilograms of freight as compared with 333,420 kilo­
meters flown in 1929 with 5.350 passengers, 56,222 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 
approved 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 government to effect a more efficient organization of international 
services for which subsidies were granted by it. The new company was 
known as Schweizerische Luftverkehrs, A.G., or "Swissair," and had a 
capital of 8oo,ooo Swiss francs. 

A net profit of 49,308 Swiss francs was declared for 1930, permitting a 
distr;bution . of a five per cent. dividend to stockholders. Receipts from 
passenger and freight traffic totaled 257,971 Swiss francs; from mail traffic, 
409,673 Swiss francs; ancl from federal subsidies, 367,910 Swiss francs. 
At the time of the merger, it was announced that the two companies had 
flown 1,988,ooo miles since they began operations without a serious acci­
dent and without loss of a package or letter. 

I I 
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The new company owned 1 r planes and employed 10 pilots, 8 
mechanics, and 7 radio operators. It operated the route from Basle to 
Zurich, M unich and Prague independently, and coope.rated with Imperial 
Airways, Ltd., on the Zurich-Basle-Paris-London route and with D eutsche 
Luft HaJ1Sa on the Ge neva-BasJe-;.,ifau nheim-Frankfurt-Berlin line. It 
joined Air Union and "Cidna ' in speed ing mails from Basle to Cherbourg 
to im prove the service bet\\ ee n the nited States and S\ itze rland. N o 

BAS LE AIRPORT AT NIGHT 

Ba thed m a flood of light, the Basle, Switze rland, Airport is ready to rece1ve planes 
safely as the Sllll sinks behind the ci ty. 

additional charge was made for mail carried on the special steamship 
planes. 

Imperial Airways routed its London-Indian service through Switzerland 
in 1931, and the Luft Hansa maintained an independent service on the 
Basle-Geneva-Marseille-Barcelona route. Sightseeing and taxi Bights were 
made by the owners of the Basle airport, A viatik beider Basel. The Basle 
airport was lighted for night flying. Six private planes were registered in 
the country, and 12 private pilots have been licensed, three of them during 
I93 I. I 

Turkey 

Civil av1at10n in Turkey during 1931 was represented by the operation 
of two air lines, one French and the other Italian. The French line, 
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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 193 r 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 XVU 

OUT OF THE ENGINEERING LABORATORY 

Design Trends Toward Higher Speed in M.ilitary and Transport Planes­
Use of Metal Increases-Retractable Landing Gear Developed­

Power Plant Efficiency Imprmed-New Models Introduced 

E NGINEERING 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 aircraft, both commercial and mili­
tary. There also was a definite trend toward sin1plification 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 programs 
looking toward fulfillment of the requirements of a future market when 
gt>neral 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 trapsport 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 horseP.ower 
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 observation planes, speeds of 200 miles an 
hour; while bombardment, the slowest member of the air family, would 
push forward to speeds of more than r8o miles an hour. 

Initial procurements were made during 1931 of pursuit types. having a 
high speed of 214 miles an hour, as compared with 175 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 
r88 miles an hour, representing an increase of 6o miles an hour over stand­
ard types and marki~g 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 180 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 formerly. 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 througb 
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 
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NEW HIGH SPEED BOMBER . 

vVith the speed of former pursuit types, the new Boeing low-wing, all-metal, Hornet­
powered bomber undergoes its tests. 

LATEST CURTISS HAWK 

New Curtiss P-6E, Army single-place pursuit, is powered with Curtiss Conqueror, 
chemically-cooled engine developing 700 horsepowe'r. 
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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 
flights. Major James H. Doolittle crossed the continent in the Laird 
Solution for a new record of II hours and I) minutes. 

The trend of design as indicated in an analysis of the Approved Type 
Certificates issued by the Department of Commerce during the first four 
years of its airworthiness inspection service, I926-3I, indicated a definite 
trend toward 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 I93I 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 I8.5 pounds to each 
horsepower. During I930, the mean averages showed that the wing load 
had been increased to I9 pounds per square foot of lift area, while the 
number of pounds carried for each horsepower had reduced to I4·5· 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 possible 
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 flattened out considerably in 
1930 and 193I, 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' I38 miles an hour, while the average landing speed was 
64.75 miles an hour. In 1928, the ratio was 125 miles an hour top speed 
to 61.25 miles an hour landing speed. 

Along with increased speeds, several designers were devoting th~ir 
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 FORMATION 

Navy torpedo plane squadron V-T-1 flying in form ation with a Douglas (2 Wright 
Cyclones) patrol boat in the foreground. 

NAVY'S LARGEST NEW PLANE 

Martin XP2M-1 (3 Wright Cyclones) on river near Anacostia Naval Air Station ready 
to undergo its patrol-bomber tests. 
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on the basis of inCJeased comfort and conveniences, and one type introduced 
during 1931 was actually wider than a Pullman car w ith plenty of room 
to move from cabin to cabin, w ith dining service and loung ing accom­
modations. 

Improvement in aerodynamic .efficiency of airpl anes, pa rtl y respon sible 
for increased speeds during 193 r, was a result of grea ter attention to the 
fairing of engine nacelles, w ing fill ets, strut intersections and landing gears. 
The retractable landing gear came into greater favor among desig ners 
during 1931, and m any employed this method of achieving a m ajor step 
in the improvement of the airplane's efficiency. A irpl anes of the cantilever 
low-wing monocoque type were cleaned up further throug h the retraction 
of their undercarriages, while other and more conventional airpl anes of the 
braced biplane type were refined by better wing cellule desig n , better 
streamline shapes and cleaner underca rriages . 

Perhaps the outstanding aerodynamic achievement of the yea r was the 
successful use of automatic "slots" and "flaps" on a high speed airplane of 
high wing loading. The Curtiss Aeroplane and Motor Compa ny incor­
porated these features into a low-wing attack airplane for the A rmy and 
received a production order for the new type. The use of automatic "slots" 
and "flaps" to improve the aerodynamic efficiency of airplanes had been 
successful previously only on airplanes of very lig ht wing loadings. It 
was apparent that there was some relation between wing loading a nd 
general cleanness so that increasing the speed range through the use 
of automatic "slots" and ' "flaps" can be effected only on machines hav ing 
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 mili tary 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 193 r 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 airplanes. 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 Savoia 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 duralufn in, 
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 

Stea rm an Junior Speed Mail (W right \ ¥ birlwind) biplane of American Ai.rways used 
on sched ules carrying air mail exclusivel y. 

NEW AMERICAN AIRWAYS TRANSPORT 

Pilgrim 100-A (Pratt and Whitney H ornet) transport introduced in 1931 to carry ~ail, 
passengers and express for American Airways, Inc. 
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it considerably. As a result, corrosion set in wherever sput welding had 
been done, causing the steel to lose its physical characteri stics and ad van­
tages. 

Research and extensive tests overcame these difficulties by applying the 
electrical current for only a fraction of a second, 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 individual 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 most expensive operations generally em­
ployed in constructing metal aircraft had been riveting. Several riveting 
devices were put on the market in 1931 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 pneumatic type were 
devised for the accomplishment of riveting speedily and efficiently. The 
operation of Banging sheet metal into structural shapes, such as tapered or 
curved channels and other members bent from Bat 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 Vought Corsair series, and was 
fooked 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 const!uction. Boeing, Curtiss, Detroit Aircraft, Douglas and General 

(/ 
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'iation 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 \\ ith 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 Army's first 
lov\ -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 
faired 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 k.nO\·Vn as the P-12£, and the latest Curtiss Hawk as 
the P-6£. 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 t\VO new Falcon models, the 0-rG 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, cruiser~ and aircraft carriers. Now, 
the Navy proposed to have planes with its cruisers of 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 XF9C-1, a high ~peed, maneuverable, single­
place fighter powered by a Wright Whirlwind engine and equipped for both 
carrier landings and hooking onto the' ~pecial 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 th~ Parnall Peto (Armstrong-Siddeley Mongoose), a light two- ~ 
place observation seaplane, for catapult work from the H.M. Submarine 
"M-2" 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 fleet, 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 concentrated on a light monoplane amphibian with folding wings, 
which could be stowed away in a small tube. The 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-r, 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-r2E pursuit described earlier, except that 

. it was equipped for carrier landings. B/ J Aircraft Corp. completed a modi­
fied 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-r and 02C-2. The Glenn L. Martin Company 
completed the largest flying boat designed for Naval aviation service in 
June, when the XP2M-r, 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 SOUTH 

Pitcairn PCA-2 (Wright Whirlwind) autogiro e.nroute to Miami Beach, Fla., during 
1931 All-American Air Races. 

DEMONSTRATING TO ROYAL VISITOR 

Pitcairn PCA-2 (Wright Whirlwind) autogiro of the Standard Oil Company of New 
York lands on estate used by King and Queen of Siam. 



AIRCRAFT YEAR BOOK 

closely with manufacturers in suggesting changes and improvements in 
design, aimed principally at lower operation and maintenance costs. While 
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. 

The American Airplane and 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 100-A, the 
monoplane was of conventional design powered with a Pratt and Whitney 
Hornet engine. Boeing Airplane Company continued development work 
on its low-wing all-metal monoplane known as the Monomail and placed 
.it in s~rvice 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 wa.~ designed for air line operation on schedules of 18o miles an 
hour, and was placed in service on four routes during the year. It was 
powered with a Pratt and 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 horsepO\~ier 
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 So-A, Curtiss Condor, Fokker F-32, 
Fokker F-wA, 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 Loen.ing amphibians, and Sikorsky S-41 and S-32 am­
phibians were used for transport services. 

Details of World'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 "veigh tof 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 r 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 exc~ss of 130 miles an hour, with a ·cruising speed of about 
I I 5 miles an hour. The interior of the cabin was built like a Pullman car. 
It was I8 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 I,ooo miles. 
The first two ships of this design were placed in service from the Miami 
marine base of Pan American Airways late in I93I to obtain full data on 
the ships' performance. The construction of. }he giant amphibian, which 
could be converted into a flying boat with an additional I,8oo 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 floats-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 
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wing load was 18.2 pounds per square foot and its power loading, q.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. The 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 Bight. 

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 Amphibians, 
Inc., a three-place cabin monoplane powered with a Continental A-70 or 
Wright Whirlwind 165 engine mounted as a pusher. Boeing Airplane 
Company, 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 rparket offered. The result of design activity 
in this field,, discussed in The Aircraft Year Book for 1931, 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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AUTOGlRO FOR SPORT AND BUSfNESS 

Kellett K-2 (Continental 165) autogiro, providing side-by-side seating arrangement, 
embodies several new features in autogiro design. 

GOLFING BY AUTOGIRO 

Kellett K-2 (Continental 165) lands on the links of the Ashbourne Country Club wi.tl.\ 
Norman Smith, J?ilot,, a.nd Ra:rmond Bnm.swick, J?la:rer, 
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most popular models in production. There \Vas 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 
Alexander 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 commercial market for the first time in 
1931. Its development during the first 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 had been perfected prior to 1931, the year witnessing only minor 
refinements. Most of the autogiros sold during the first year were placed 
in the hands of advertisers anxious to use the unusual characteristics of 
its appearance to their own advantage in attracting public attention. Opera­
tion of the autogiro by private Biers remained a field for sales effort in 
1932. 

Refinements of accessories and component parts used by aircraft manu-
- facturers 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 speeial 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 '' ithout materially increasing 
weig ht. This was achieved through continued "stepping up" or "boosting" 
of power through supercharging, operating at greater crankshaft speeds and 
using higher compression ratio~. The use of improved fuels and lubricating 
oil also played an important part in realizing the great'est efficiency in these 
engmes. 

Packard 1 [otor Car Company carried on further development of its 
Diesel Aircraft engine. The manner of throttling was changed by the in­
troduction of a barrel alve 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 10 to I where the engine operated smoothly and efficiently with an output 
of I,4oo horsepower. 'With a supercharger, the Packard 2500, using a 6)'2 
to I compression ratio, was made to deliver I,6oo horsepower. 

Pratt and Whitney Aircraft Company did considerable \>Vork with super­
chargers, offering the vVasp, Jr.-normally a 3oo 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 
I ,950 r.p.m. at 8,ooo feet. One of the most interesting developments of 
the year was a combination 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 
I93 r. 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 ,Q.ead 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, baffling systems and improved fin 
design continued to assist in reducing head 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 \ iV hirl wind, previously 
rated at 300 horsepower, passed its 50 hour test for a 400 horsepower ap­
proved rating. In a similar manner, other engines produced in the \ iV right 
factory were "stepped up" in horsepower during the year. 

The interest of the military services in a high speed prog ram, with the 
development of an engine capable of delivering between 2,ooo and 3,ooo 
horsepower as its basis, was evidenced during the yea r 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 1931. 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 1,200 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 esti­
mated that it gave close to 3,ooo 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 Floats-Test "Robot" Pilot 

;\ VIATION-the outstandin?" product of creativ~ geni.us in tJ:e twe~tieth 
.£1 century-stands at the pmnacle of a pyramid of mdustnes 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 century. Their 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 auto~otive 
industry for a score of years have turned•to aviation as a new field for the 
expansion of their activities and have established aeronautical research 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, fittings and other cor'nponent parts he needs. So, too, the manufac- JIJ 

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, propell ers and scores 
of other parts which have been standardized by specialists. Companies 
which supply metals, glass, rubber, leather, woods, f:tbrics, paints, dopes, 
lacquers, and dozens of other necessary material s have learned the necessity 
of furnishing the highest quality products for the aeronautical industry. 

It should be interesting to get a few glimpses of ad vances that have 
been made during 1931 in some of their plants, with a brief revievv 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 roo diversified 
manufacturers in its membership. 

The Aluminum Company of America at Pittsburgh carried 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 higher 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 Manufacturing 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 
Aoors. 

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 
high rates with a minimum loss in voltage. 

The International Flare-Signal Company of Tippecanoe, 0., perfected 
a three-minute, 5oo,ooo candle power landing Rare 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 di ·ision of 
Bendix Aviation Corporation, improved its small magnetos especiaUy de­
signed for use on small planes and introduced a reve rsible magneto which 

PREVENTS ICE FORMATION 

Applying Goodrich airpl ane de-icers to a Lockheed Vega plane 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 in 
production of special design for engines of from Soo 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 aircraft 
radio, perfected a suitable shielding which insured protection from moisture # 
and oil as well as acting as a proper shielding for 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 Soo 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 blades 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 by the use of the controllable features of the new Curtiss pro­
peller. The improvement in climb when compared relatively 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 as 28 per cent. The take-off characteristics of the air­
plane were improved by allowing the engine to produce its maximum 
power during the take-off. This increase was achieved by decreasing the 
pitch until the engine was running at the maximum power condition. 
The reduction in both time and distance 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 processes 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 from 
West Homestead, Pa., to East Hartford, Conn., where facilities were avail­
able for flight testing and development in close cooperation with the 
engineers of United Aircraft Research Division. 

The B. G. Corporation of New York introduced a special radio-shielded 
spark plug and rearranged its plant to permit more economic production 
of it~ 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 N ew 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 parts of the U.S.S. "Akron." 

As electric starters replaced the old dangerous practice of swinging the 

FLYING WITHOUT HUMAN PILOTS 

Guided onl y by the mechanical hand of a Sperry Automatic Pilot, a Curtiss Condor of 
Eastern Air Transport fli es over Newark. 

prop, Sky Specialties Corporation of Detroit, Mich., introduced a new 
Heywood starter operated from the cockpit or instrument 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 aircraft primer, patterned 
after the Imperial Auto Primer, was perfected for the market. 
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Solar Atrcraft Company of San Diego, Cal., while primarily manufac­
turers of aircraft, made a specialty during 193 I 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 193 r 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 
angle 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 Compa!]y of Schenectady, N. Y., suppliers of a 
wide range of equipment 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 resistance and eliminating the 
necessity of having retractable lights. 

The Sperry Gyroscope Co~pany, Inc., of Brooklyn, a division of North 
American A viatinn, 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 pla r:cs from fl ying in level position on their true courses, was suc­
cessfully demonstrated oo an 18 passenger Condor transport of Eastern Air 
Transport, Inc., the pilots leav ing the controls to join passengers in the 
cabin while in flight. 

Undercarriage Parts and Components 

Brakes, struts, wheels, tires, floats and pontoons were the subject of 
development and manufacture by specialists devoting their attention 

AIR WHEELS ON FLEET 

Fleet of Hamilton (Pratt and Whitney H ornet) metal 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-pressme 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 desi:gn, having 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 Boats 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 Boats with 
the special water rudders were installed on Col. Charles A. Lindbergh's 
Lockheed Sirius for its Bight to the Orient. 

The Cleveland Pneumatic Tool Company of Cleveland, manufacturers 
of pneumatic appliances, built the largest aero! shock-absorbing struts for 
use on American heavier-than-air craft. The struts were designed 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 aerol 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 Products, 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 Mimi.eapolis 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 develop­
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 weights. Firestone Tire and Rubber Com­
pany of Akron, manufacturers of a complete line of airplane tires, devel­
oped the Accelerometer in 193i 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 sizes 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 considerable 
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 R?-dio Equipment 

Radio, also a newcomer in the family of industries, has contributed in 
a major wa.y 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 193 I 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 \Vestern Electric Company of East Pittsburgh, Pa., carried on re­
search in 1931 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 dynamotor 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 1 
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 articles and materials produced by the com­
pany for aircraft. 

Parachutes 

The Irving Air Chute Company of Buffalo, N. Y., reported that while 
the demand for parachutes in the domestic market was lower in 193 r 
than in the previous year, their ;_Jroduction 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 parachute 
and harness for emergency landings in water and high wind. A special 
shoulder pack was developed to meet the needs of aircraft which have 
the most available space for std"wing a chute just behind the pilot's 
shoulders. 

Airport Equipment Improved 

The improvemem of equipment for airports-the real terminals for air 
transport operation-·.vas of particuiar importance and considerable ad­
vances were made through the close cooperation of the airport managers and 
engineers with the equipment manufacturers and designers. Just as the 
general accessory and material · manufacturers had a forum for discussion 
through the Accessory and Material Section of the Aeronautical Chamber 
of 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 rr, designed for the production 
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 any length, 
and was~particularly adaptable to shop work. 

The Flexlume Corporation of Buffalo, with Westinghouse 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-in 
transformer operating from 115 volt supply suitable for marking buildings, 
stacks and bridges where a low voltage supply was available, and t~e 
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"I-LT." marker which had no transformer 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 \ olts or more. 

The Vi'estinghouse Electric and Manufacturing Company of East Pitts­
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 \vind, 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 
servicing 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 magnesium 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 a Warner Scarab pusher engine introduced by Amphibians, 
Inc., to attract private flier. 

NEW FORD SEAPLANE 

Known as the Model s-S, a Wasp-powered Ford tri-qwtored transport seaplane 1s seen 
about to take off after 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 Probrams 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 $s,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 de~a~l~d s.tudy to get a complet~ 
picture of the year's production and sales activities m the commercial and 
military markets. 

It was particularly significant that the major manufacturers continued 
intensive research and engineering progr~ms 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- to the 
enterprise and initiative of the heads of the manufacturing industry. The 
Department of Commerce issued 67 Approved Type Certificates on new 
commercial models introduced during 1931, some of w-hich were to be 
placed iu'" 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 

JOI 

, 
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I930 directory. As was predicted in The Aircraft Year Book for I931, 
there was a sharp reduction in the number of manufacturers due to the fact 
that many of the companies listed in I930 obviously lacked the necessary 
engineering background and sound business management which would in­
sure their success. Although I IO manufacturers were listed in the I 93 r 
directory, 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 Chamber of Commerce 
produced 95.8 per cent. of the saleable airplanes manufactured during I93 I. 
The remainder were engaged in experimental work or in small scale 
production. 

Consolidations Effect Economies 

The trend toward attaining a higher degree of engineering and produc­
tion efficiency through the elimination of waste effort and consolidation of 
manufacturing units within the larger corporations continued during 193I, 
along the lines begun in I929 and I.9.30. 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 I93I as its manufacturing division. The new division 
took over the facilities of the. Fairchild Airplane and Engine Corp. at Farm­
ingdale, N. Y., continued the production of two former Fairchild models 
under the new trade name of Pilgrim, and developed and produced a new 
single-engined ten-place cabin transport especially adapted to the uses of 
The Aviation Corporation's operating division, American Airways, Inc. 
Engine development, as described in a later chapter, also was continued. 

The Curtiss-Wright Corporation continued its program for concentrat­
ing skilled designers and workmen in a few central plants. The Curtiss 
Aeroplane 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 Buffalo, N. Y., while engine manufacturing was 
transferred to the Wright Aeronautical 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, l\1,o., 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 o~ the. development 

(/ 
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MODERN AIRCRAFT PLANT 

New Chance Vought Corp. factor y at East Har~ford , Conn., is illustrative of the 
up-to-date plants manufacturing American planes. 

DOUGLAS PLANT BUSY 

Air view of the Douglas Aircraft Corp. plant at Clover Field, Santa Mot}ica, Cal. , 
typical of West Coast 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 closed in 1930 as an early step in the consolidation program. 

General Aviation Corporation, controlled by General Motors, absorbed 
the Pittsburgh Metal Airplane Company in 1931 after purchasing it from 
Pittsburgh Aviation Industries Corp. and set up a new manufacturing divi­
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 Has­
brouck Beights, 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 amphibion 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 without 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 Chamber of Commerce with the Department of Com­
merce. The 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. 
.. The 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 

(/ 



MANUF ACTURI.l~G A.MERICAN AIRPLANES 

LATEST BOEING PURSUIT 

\:Vasp-powerecl Boeing P-12E pursuit plane of the Army Air Corps, the latest model, 
piloted by Lieut. C. K . Robi.nson. 

AMONG BUSIEST PLANTS 

Interior of the Keystone Aircraft Corp. plant at Bristol, Pa., showing hull construction 
of PK Navy flying boats. 
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consider all fa.ctors 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 the 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 Merchandising 
and ExporJ: 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 
specification data on outstanding models, 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 convenience in future reference. 

Aeronautical Corporation a£ America in Cincinnati, 0., introduced 
three new models of light airplanes powered with engines of its own manu­
facture during 1931. While the new models-Collegian, Cadet and Scout­
did not differ greatly 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- 1 I 3 with 40 horsepower, 
was available in each of the new models. The Aeronca Collegian was a 
two-place siae-by-side monoplane powered with the 40 horsepower engine; 
the Aeronca Scout, a single-place 30 horsepower monoplane; and the 
A.eronca Cad~t, a single-place 40 horsepower monoplane with a shorter wing 
span and sufficient safety factor to permit severe stunting. All models were 
offered with float equipment, and experimental work was under way at the 
close of the year to prov~de 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 

1/ 
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SPEEDY NORTHROP BETA 

Manufactured by Stearman Aircraft Company, the new Northrop Beta is powered with 
a Pratt and Whitney 'Vasp, Jr., engine. 

CURTISS-WRIGHT JUNIOR 

Two-place open cockpit monoplane powered with a Warner Scarab, Jr., or Lambert go 
pusher engine, the new Curtiss-Wright Junior Amphibian. 
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airplane class of less than r,ooo pounds, powered with a Continental A-40 
or Szekely 3-45 engine. The Eaglerock line of three-place open cockpit 
biplanes was improved and continued in production. 

American Aeronautical Corporation of Port Washington, N. Y., 
in 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 1931 
as the manufacturing division of The Aviation Corporation, took over the 
manufacturing facilities 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-2r and KR-2rB, two-place open cockpit biplanes powered with 
Kinner Ks and Bs engines, respectively. Major engineering and production 
activity, however, was concentrated on a new ten-place cabin transport 
monoplane, the Pilgrim roo-A, powered with a Pratt and Whitney Hornet 
and designed to meet the operating requirements of passenger, 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 Aircraft Company. Produc­
tion of the new company was concentrated on the Eaglet, a light airplane 
powered with a Szekely engin_e. 

Amphibians, Inc., of Garden City, N. Y., introduced the Privateer 
P-3, a three-place cabin monoplane" amphibion powered with a Continental 
A-7b or Wright Whirlwind 165 engine mounted as a pusher, to supplement 
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 of Havelock, Nebr., con­
tinued production of its two-place side-by-side open cockpit biplanes pow­
ered with Kinner engines. 

BjJ 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 engi!_les 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 produc­
tion order of two-seater observation planes for the Navy resulting from the 
design of the experimental plane. 
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"WEST POIN T OF THE AIR" 

Looking across the world's largest fl ying field center, the Army Air Corps' training 
school at Randolph Field, from the southwest. 

AN AVIATION CITY 

Randolph Field as seen from the entrance approach, showing the new administration 
building with two of the flying fields in background. 

, 
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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 priva te 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. The 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 W'right Whirlwind 300 engine. The Skyrocket and Pacemaker 
models also were offered with Hoat 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 engine. 

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 delivered 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 1931, 12,500 feet of floor space 
was added to the factory in November, when the number of employees 
passed the I,ooo mark. Boeing Aircraft of Canada, Ltd., at Vancouver, 
B.C., affiliated with the Boeing Airplane Company, continued pro­
~u~tion 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 
~ull Pup, a single-place «;>pen 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 Vhchita, Kan., produced se>eral 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
\iVright Corp., completed removal from its Garden City, N.Y., plant to its 
Buffalo, N. Y., factory, where a well-equipped 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 -1G 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, 02C-1 and 02C-2, powered with Pratt 
and Whitney Wasp and Wright Cyclone engines, respectively. The 
XF9C-1, 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 Bight, 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 biplane 
powered with a Warner Scarab. or Wright 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 Wright 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 monoplan\!" 
with twin Wright Whirlwind 300 engines, was available along w~th tJ1e 
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 facilities 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 Pratt 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 monoplane 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 aircraft exclu­
sively, with the introduction of a twin-engined cabin monoplane amphibian 
for the commercial market. Production was continued on adaptations of 
its 02, 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 monoplanes 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 s-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 wa~ introduced for both models, which were also 
available with luxuriously fitted club interiors for the private flier. The 
s-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 singl~-motored ship of the series. 

General Aviation Manufacturing Company, organized as the man­
ufacturing di~ision 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 contract of all-purpose 
flying boats, powered with two Pratt and Whitney Wasp engines, for the 
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DWARFED BY GRAl'\fD CANYON 

Nature dwarfs man's giant bombers as three Curtiss Condors (2 Conquerors) fly m 
formation over the Grand Canyon of the Colorado. 

READY FOR DELIVERY 

Douglas observation planes on the line at the Clover Field, Cal. plant ready for 
delivery to the Army Air Corps. 

Ill 



314 AIRCRAFT YEAR BOOK 

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 and 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 Cirrus 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 
10 1932. 

Hall-Aluminum Aircraft Corporation of Buffalo, N. Y., completed 
the first of a production order of patrol-bomber flying boats for the Navy, 
designated as the PH-r. Constructio~ of an experi)Tlental Navy flying boat, 
larger than any previously built for the service, was scheduled for comple­
tion in 1932. The c-ompany 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 Whitney Wasp engine. 
Work-on Army l:iombers 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 Whitney Wasp) obser"ation plane, with engine running, 
ready to be catapulted from battleship at sea. 

TAKING-OFF FROM "LEXINGTON" 

Hornet-powered Martin bomber taking-off from the carrier deck of the U.S.S. 
"Lexington" as the ship heads into the wind. 



JI6 AIRCRAFT YEAR BOOK 

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 IS minutes, a record. 

Grover Loening Aircraft Company, Inc., of Garden City, N. Y., 
developed the XSL-I 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 I932-

The Glenn L. Martin Company of Baltimore, Md., engaged in the 
manufacture of four different types of military airplanes during I931 and 
in the development of additional models. Navy flying boats of the PM-1, 
PM-2 and P3M-1 types were produced, tested and delivered, while Navy 
diving bombers of the BM-1 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 Co-rp., 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 PA-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; an'd a series of autogiro models fully described in the next 
chapter,5 Tne Autogiro; Newcomer of the Skies." Early in 1931, the 
comp~ny moved into its plant at Willow Grove, Pa., where 8o,ooo square 
feet of production floor space was available. 

Rearwin Airplanes, Inc., of Kansas City, Kan., produced the Rear-
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win, Jr., a light open cockpit parasol type monoplane, powere<;l 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 
licensed as a 38-place cabin amphibian. Two giant ships of this series were 
delivered to Pan American Airways, Inc., for its Caribbean service. Produc­
tion was continued on three standard amphibian 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-41, a 16-place cabin sesquiplane with twin Pratt and Whitney Hornets. 
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 C4-3oo, with a Wright Whirlwind 3oo; and the C4-301, with 
a Pratt and Whitney Wasp, Jr. Early in 1931, this series was supplemented 
with the C5-300 and C5-301, 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 165, 
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 United division, 
Northrop Aircraft Corp., at Burbank, Cal. The Alpha was an all-metal low­
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 line, 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 165; the Model 6D, 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 11 
Wright Whirlwind 3oo; the 4D, with Pratt and Whitney Wasp, Jr.; and 
the 4E, 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 
I r-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 'Whitney 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, Inc., 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, Inc., 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. 

St. 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. 

Viking Flying 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 1931, the 03U-1 and 03U-2 models being in current 
production. The new 03U-2 model, perfected during the year, was of basic 
Corsair two-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 INF and RNF, both three-place open cockpit biplanes powered 
with Kinner B-5 and Warner Scarab engines respectively, and introduced 
the M~~el 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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FIGHTERS IN FORMATION 

Boeing (Pratt and 'vVhitney Wasp) fighters of the Fifth Navy Fighting Squadron in 
formation during fleet maneuvers off Panama. 

FLEET READY FOR ACTION 

United States Battle Fleet steaming into position 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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BOEING AIRPLANE COMPANY 
Seattle, Wash_ 

MonEL SO-A - ·· 20 PLACE 

ENGINE: THREE PRATT & WHITNEY HORNETS 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

CONDOR 20 PLACE 

ENGINE: Two CuRTiss GEARED CoNQUERORS 
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FORD MOTOR COMPANY 
Stout Metal Airplane Division 

Dearborn~ Mich. 
MonEL 5-D 16 PLACE. 

ENGINE: THREE PRATT & WmTNEY WAsPs 
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FORD MOTOR COMPANY 
Stout Metal Airplane Division 

Dearborn, Mich. 
MonEL 4 AT-F 13 PLACE 

ENGINE: THREE PRATT & WHITNEY WAsP, JRs. 
THREE WRIGHT WHIRLWIND, 300. 
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GENERAL AVIATION MANUF.A:CTURING CORPORATION 
Dundalk, Md. Ill 

MonEL F-32 32 PLACE 
ENGINE: FouR PRATT & WHITNEY HoRNETS 
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GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

MonEL F-10 14 PLACE 

ENGINE: THREE PRATT & WHITNEY wASPS 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, .Conn. 

AlliPHIBION S-40 38 PLACE 

ENGINE: FouR PRATT & ·wHITNEY HoRNETS 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn . 

.AMPHIBION S--41 16 PLACE 

ENGINE: Two PRATT & WHITNEY HoRNETs 

I 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AMPHIBION 8-38 10-12 PLACE 

ENGINE: Two PRATT & WHITNEY WAsPs 

329 

, 



330 MULTI-MOTORED TRANSPORTS 

l---------- -4.?.:ti---------l 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MODEL T 11 PLACE 

ENGINE: THREE LYCOMINGS 
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Na me of A.T.C. I 
Total Wi~tg Gross 

.lvlodel Make of E11gi11e Ra ted Aren, Weight, Mp11ujacturer No. H . P. Sq. Ft . Lbs. 
-------

Boeing ... . . . . . . . .. . .. Bo-A 206 3 P ratt & Whitney Hornets 1,575 1,250 17,500 
Curtiss A & M . . . . . ... Condor 193 2 Curtiss Conquerors (G) 1,200 1,510 17,900 
Ford . . ......... . . . ... s-D 409 3 Pratt & Whitney Wasps 1,260 8.15 IJ,SOO 
Ford .. . . ....... . . .... s-D 409 3 Pratt & Whitney Wasps 1,260 835 14,000 
Ford .... . ....... . .. . . 4ATF 441 3 Whirlwind 300 900 785 I 1,000 
Ford . .. . ........... . . 4ATF 441 3 Pratt & Whitney Wasp Jr. 900 785 It,OOO 
General Aviation . . ... . F -32 28I 4 Pratt & Whitney Hornets 2,300 1,150 24 ,500 
General Aviation . . . . .. F-ro 96 3 Pratt & Whitney Wasps [,260 850 14,000 
Sikorsky . .... . ..... . .. S-40 454 4 Pratt & Whitney Hornets 2,300 1,875 34,0 IO 
Sikorsky .... . ... . . .. .. S-41 418 2 Pratt & Whitney Hornets !,ISO 730 13,800 
Sikorsky . .. . . . ... . .... R-38 126 2 Pratt & Whitney Wasps 840 720 I0 ,480 
Stinson, ... . .... . .... . T 420 3 Lycomings 645 490 8,600 

~ 

Poy lligh Cruising 
Load, Speed, Speed, 
Lbs. M .P.H. M.P.H. 
------ ---
3.853 138 115 
3,6oo 139 118 
3.840 ISO 120 
3,7R0 150 120 
2,580 !38 [ 13 
2,580 138 I13 
5.905 146 123 
2,700 153 !26 
5.902 135 II3 
2,760 13.1 III 
2,000 125 I IO 
I ,925 138 I I2 

Stalli~tg Ser~ • ic t 
Speed, Ceili11g, 
M.P.H . Ft. 
- - - - --

55 16,ooo 

6~ 
!7 ,000 
18,500 

6s [ 7.500 
59 !6,JOO 
59 16,300 
63 !J,OOO 
60 1S ,ooo 
6s 12 ,000 
65 !7 ,000 
55 18,ooo 
60 !4,200 

Cruis i11 g 
Radir" 

Mi. 
---

560 
Sro 
6oo 
6oo 
s6s 
s65 
530 
755 
875 
830 
6oo 
390 
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c 
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AMERICAN AIRPLANE & ENGINE CORPORATION 
Farmingdale, L. 1., N.Y. 

PILGRIM 100-A 10 PLACE 

ENGINE: PRATT & WHITNE Y HORNET 
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

AIRBUS 12-15 PLACE 
ENGINE: CURTISS CONQUEROR 

PRATT & WHITNEY HoRNET 
WRIGHT CYCLONE 
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------..J~ 

>9 -· ··· --------

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MoNOMAIL 221 7-9 PLACE 

ENGINE: PRATT & WHITNEY HORNET 

,,. 



i\1AlL TRANSPORTS 

.0 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MODEL 40 B-4 5 PLACE 

ENGINE: PRATT & WmTNEY HoRNET 

335 



,. 

MAIL TRANSPORTS 

1----- .... ----i 

44~a" 

3J'-u'' 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MoDEL 95 1 PLACE 

ENGINE: PRATT & WHITNEY HoRNET 

0 .. 
;!_L. -.---

N 

r 



MA.ll. TRANSPORTS 

1-------- ..sc "r:._/e '"'-·---------1 

FORD MOTOR COMPANY 
Stout Metal Airplane Division 

Dearborn, Mich. 
MoDEL 8-A 2 PLACE 

ENGINE: HI SPANO SuizA, GEARED 

337 



338 MAIL TR.Al'l"SPORTS 

I 
\ I 

', I ----------- -----; 
I 
I 

I 
I , 
~----------- ______ ,.,. 
I 
I 
I 

f--a~ 
f----------'------31!'-J,i"-'------------j 

t-------- 24~.9-r--------i 

I 
PITCAIRN AIRCRAFT, IN CORPORA TED 

Philadelphia, Pa. 
MonEL PA-8 MAILWING 1-3 PLACE 

ENGINE: PRATT & WHITNEY WASP, Jn. 
WRIGHT WHIHLWIND 300 



iviAIL TRANSPORTS 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kan. 

ALPHA 5-7 PLACE 

ENGINE: PRATT & WHITNEY WASP 

339 



MAIL T RA.t"'SPORTS 

l1 
N8j:___ 
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\_ - - LI 
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( 
I ;; ,, . 

I ; J '•' 
1'---------- ------------ ,, :.: -______ ___ ________ j l "' ::._ ---,., ,,, n: ,,, 

"• I Ill '" / ., ., 

I I 
u u 

u 
~ --------------~~r .. --------, 

~-------------~·----------------------~----~ 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kan. 

JuNIOR SPEEDMAIL 1 PLACE 

ENGINE: PRATT & WHITNEY WASP 
PRATT & WHITNEY WASP, JR. 
WRIGHT WHIRLWIND 300 



MAIL TRANSPORTS 

Name of A.T.C. Total Wing Gross 
Manufacturer Model No. Make of Engine Rated Area, We ight, 

IJ.P. Sq. Ft. Lbs. 
r---

American Airplane .... . Pilg rim roo-A 443 Pratt & Whitney H ornet 575 459 7.750 
Bellanca ........... . .. Airbus I 2 Place 391 Pratt & Whitner H ornet 575 652 9.590 
Bellanca .... . ... . ..... Airbus 12 Place 39I Wright Cyclone 575 652 9.590 
Bellanca .............. A.irbus I 2 Place 39I Curtiss Conqueror 6oo 652 9 ,500 
Bellanca . . , . . . . . . ... . . Airbus Is Place 39 1 Pratt & Whitney Hornet 575 652 9.590 
Bellanca .............. Airbus 15 Place 39I Wright Cyclone 575 652 9.590 
Boeing .. .... ......... Monomail 22I 347 Pratt & Whitney Hornet 575 535 8,000 
Boeing .. ... .. .... ... . 40B-4 I8J Pratt & Whitney Hornet 525 545 6 ,oRo 
Boeing .. 1• • • • • • • • • • • • • 95 I06 Pratt & Whitney Hornet 525 490 s.B4o 
Curtiss-Wright Airplane Kingbird 348 2 Wright Whirlwind 300 6oo 405 6,360 
Ford .. .. . . . .......... 8-A Pending Hispano-Suiza 725 835 11,000 
Pitcairn. . . . . . . . . . . . . . Pa-8 Mailwing 364 Wright Whirlwind 300 JOO 278 4,000 
Stearman .... •..•..... Alpha 451 Pratt & Whitney Wasp 420 312 4.Bs6 
Stearman .. ...... , .... Jr. Speedmail 292 Pratt & Whitney Wasp 420 J07 J,!JJ6 
Stearman . .... . . . ..... Jr. Speedmail 305 Pratt & Whitney Wasp, Jr. JOO J07 3,8oo 
Stearman ........ . . . .. , Jr. Speed mail J04 Wright Whirlwind JOO JOO 307 3,8oo 

._ 

Pay lliglz Cruisi11g 
Load, Spud, Speed, 
Lbs. M .P.H. M.P.H. 

1---------
2,!40 136 118 
2,985 139 120 
2,985 139 120 
2,6! 2 147 126 
2,880 140 ! 22 
2,880 140 !22 
1,745 154 IJO 
1,1 63 132 !10 
1,600 142 !20 
1,400 135 I IS 
3.596 138 110 
1,020 145 120 

I77 150 
629 153 128 
622 143 115 
663 I45 II8 

S talling Service 
Speed , Ceilin g, 
M.P .H . Ft. 
--- -

6s IJ,600 
.... . .. 13,000 
...... . IJ,OOO 
.. . . ... r6,ooo 
..... .. I3,JOO 
. . . . . . . IJ ,300 

6o 15,200 
57 15,!00 
s6 16 ,000 
6s 16 ,200 
55 14.700 
58 
62 19.~00 

53 r8,ooo 
so 15,000 
so 15,000 

Cruising 
Radius, 

Mi. 
---

380 
750 
750 
750 
725 
725 
soo 
480 
6oo 
420 
550 

700 
(>45 
Brs 
835 

- --

'<" 

~ 
>-3 

~ 
(/) 

'i:l 
0 
::0 
>-3 
(/) 

w 
A .... 



LIGHT TRANSPORTS 

c: 

AMERICAN AIRPLANE & ENGINE CORPORATION 
Farmingdale, L. 1., N.Y . 

. PILGRIM 71 7 PLACE 

ENGINE: PRATT & WHITNEY wASP 



LIGHT TRANSPORTS 343 

0 
0 

~-------------------46~--------------------~ 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

pACEMAKER 6 PLACE 

ENGINE: PACKARD DIESEL 
PRATT & WHITNEY WASP, JR. 
WRIGHT WHIRLWIND 300 



344 LIGHT TRANSPORTS 

BELLANCA! AIRCRAFT CORPORATION 
· New Castle, Del. 

SKYROCKET 6 PLACE 

ENGINE: PRATT & WHITNEY WASP 



LIGHT TRANSPORTS 

... 7;'i------~ 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MODEL 204 6 PLACE 

ENGINE: PRATT & WHITNEY WASP 

345 

I 



LIGHT TRANSPORTS 

f---- i<;.FT-0 -~'---l 

I 
cb 

f-------------54FT-(;--------------l 

CURTISs-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

KING BIRD 8 PL'ACE 

ENGINE: Two WRIGHT WHIRLWINDS 300 



LIGHT TR.At"\iSPORTS 

1------------ .r.o ·----------~--l 

1--------17'7[--------l 

DETROIT AIRCRAFT CORPORATION 
Detroit, Mich. 

D E TROIT LOCKHEED DL-1 7 PLACE 

ENGINE: PRATT .& WHITNEY WASP 
' ' 

347 



LIGHT TRANSPORTS 

f-----------;-----""D"----------------j 

1--------"''[----------j 

DETROIT AIRCRAFT CORPORATION 
D etroit, Mich. 

DETROIT LOCKHEED SPEED VEGA 7 PLACE 

ENGINE: PRATT & WHITNEY WASP 



LIGHT TRAt'\fSPORTS 

~----------4?:10-·------------j 

\ 

.. 

DETROIT AIRCRAFT CORPORATION 
Detroit, Mich. 

DETROIT LocKHEED ORION 7 PLACE\ 

ENGINE; Pl_lAT'I; ~ WH~TNE;Y Wi\S:P 

349 



LIGHT TRANSPORTS 

"' 
r--t.J'·Jtj' 

f-------- --·· ···r·-- - - ------

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

Am YACHT K-85 8 PLACE 

ENGINE: WRIGHT CYCLONE 



LIGHT TRANSPORTS 

Name of .4. T.C. 
Total W ing 

Model Make of Engi11e Rated Area , 
A1anufacturer No . H.P. S q. Ft. 

---
American Airplane ..... Pilgrim 7I 89 Pratt & Whitney Wasp 420 332 
Bellanca . ..... .... . . . . Pacemaker I29 Packard Diesel 225 273 
Bellanca .. ... . ........ Pacemaker 328 Pratt & Whit ney Wasp Jr. 300 273 
Bellanca ..... . . . . .. ... P acemaker 328 Pratt & Whitney Wasp Jr 300 273 

Seaplane 
Bellanca ..... . . ..... . . P acemaker I2!) W right Whirlwind 300 300 273 
Bellanca .... . , .. .• .. .. Pacemaker 129 Wright Whirlwind 300 .100 273 

Bellanca .... •. . ..... . . 
Se,,plane 
P acemaker 245 Wright Whirlwind 300 300 273 

Freighter 
Bellanca ......... . .... Skyrocket 3 19 Pratt & Whitney Wasp 420 273 
Bellanca . .... . . .•.. ... Skyrocket 319 Pratt & Whitney Wasp 420 273 

Bellanca. J .... . ....... 
Seaplane 

Skyrocket 319 Pratt & Whitney Wasp 4SO 273 
DeLuxe Superch a rged 

Boeing . ... . . . •. .•.... 204 1S7 Pratt & Whitney Wasp 420 470 
Detroit .. . .. .. • ..... . . Lockheed 421 Pratt & Whitney Wasp 420 275 

Orion 
Detroit . . .. .. ...... . .. L ockheed 308 Pratt & Whitney Wasp 420 275 

Hi-Speed Vega 
Detroit ...... . ..... . . . Lockheed DL r 308 Pratt & Whitney Wasp 4 20 275 
Detroit ....... .. ...... Lockheed DL 2 378 Pratt & Whitney Wasp 420 275 
Keystone . .... . . .. . ... Air Y acht K-85 395 Wright C yclone 525 5 17 

.... 

Gross Pay F!igh Cruising 
Weight . Load, S peed, Spud , 

Lbs. Lbs. :'ef. P.H . M .P.H. 
------ --- - - -

s.soo I ,237 IJ2.S [[ 2 
4.240 900 I3 2 II I 
4.300 933 ISO 125 
4,757 933 144 I 17 

4.300 993 ISO I 2S 
4.835 993 14 [ II7 

4,6oo ! ,570 rso 124 

4.6oo I,0 2S ISS 'CJO 
4 .600 !,005 146 I 22 

4.600 I ,OOS 174 148 

s.oon 9 13 I33 1 IS 
5,200 I, 170 204 I 7 I 

4o7SO [,020 200 I 65 

4 .750 1,1 20 r8o rso 
5 ,200 1,1 36 175 I4 3 
6,300 1, 149 128 TOO 

S talli11g 
S peed , 
M .P.H. 
---

6J.8 
. . . .. . 
. . '' .. . 
..... . . 

.. ' . .. . 

. . . . . . . 

. . ' . . . . 
··· ·· .. 
.... .. . 

. . . . . . . 
59 
64 

64 

6o 
6 1 
55 

Ser uice Cruisin 
Ce ili11 g , Radiu ~ 

Ft . J\1[ i. 
- -- - - -
I,lol so 625 
I 7, 000 I, OOO 
I7,000 Bso 
I$ ,000 Soo 

17,000 Bso 
I$ ,000 Boo 

I$ ,000 6oo 

20,000 750 
18,000 700 

20,000 7SO 

14 .000 5 2 0 
1'),800 580 

!!),000 700 

19,7 50 700 
I8,ooo <),10 
I.J ,800 sso 

g 

t-' ...... 
0 
::r: 
o-J 
o-J 

~ 
(/) 

'i:1 
0 

~ 
(/) 

w ...... 



352 PRIVATE OPERATION AND AERIAL SERVICE 

~-----------------------··------------------~ 

AERONAUTICAL CORPORATION OF AMERICA 
Cincinnati, Ohio 

AERONCA C-2, C-3 1-2 PLACE 

ENGINE: AERONCA E-107A 
AERONCA E-ll3 



PRIVATE OPERATIO_- AND AERIAL SERVICE 353 

ALEXANDER AIRCRAFT CORPORATION 
Colorado Springs, Colo. 

FLYABOUT D-1, D-2 2 PLACE 

ENGINE: CONTINENTAL A-40 
SzEKELY 3-45 

Iii 



354 PRIVATE OPERATION A~ru AERIAL SERVICE 

1----~---2~'6"--------l 

1--------- 27:o_· ---------1 

f-------- z/7·--------l 

AMERICAN AIRPLANE & ENGINE CORPORATION 
·· Farmingdale, L. 1., N.Y. 

PILGRIM KR Ql, KR QIB Q PLACE 

ENGINE: KINNER K -5 
KINNER B-5 



PRIVATE OPERATION AND AERIAL SERVICE 355 

r 
l 

AMPHIBIONS, INCORPORATED 
Garden City, L. I., N. Y. 

PRIVATEER P-2 2 PLACE 

ENGINE: WARNER ScARAB 

I 



. 356 PRIVATE OPERATION AND AERIAL SERVICE 

,. 

AMPHIBIONS, INCORPORATED 
Garden City, L. I., N.Y. 

PRIVATEER P-3 3 PLACE 

ENGINE: CoNTINENTAL A-70 
WRIGHT WHIRLWIND 165 



PRIVATE OPERATI01 A-D AERIAL SERVICE 357 

r-----------:J-4'- o· ·---------~ 

BIRD AIRCRAFT CORPORATION 
Brooklyn, N. Y. . 

MonEL CK 3 PLACE 
ENGINE: KINNER B5 I 

L ----



PRIVATE OPERATION AND AERIAL SERVICE 

., 

----..----- 1 1 _;,1 
. 1 r-11 

·-------------------------, I I I 
I I I I 

:I :I 
-!------- ....1.---------------

-----·---39'-,s.:..· ---

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

FLEDGLING 2 PLACE 

ENGINE: CURTISS CHALLENGER 



PRJVATE OPERAT10 - AND AERIAL SERVlCE 359 

1------------.,----2,'-2·'---------------1 

I 

! 
.__-------:zo'-z "-------...~ 

CURTISs-WRIGHT AIRPLANE COMPANY 
Wichita, Kan. 

MoDEL MYSTERY S 1 PLACE 

ENGINE: SUPERCHARGED "WRIGHT WHIRLWIND 800 ' 



36o PRIVATE OPERATION AND AERIAL SERVICE 

~~/' 
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\-------------------------- -------- __ L -------------Li 
u '\ v u ~~ 

"> 

\ 
3oco'------------------------~ 

CURTIS&-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

~OTH ~ PLACE 

ENGINE: WRIGHT GIPSY 



PRIVATE OPERATIO_- AJ\l]) AERL!U. SERVICE 36r 

~----------------------4~0---------------------------4 

CURTISs-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

RomN C 1-C 2 3 PLACE 

ENGINE: CuRTiss CHALLENGER 

WRIGHT \VHIRLWIND 165 



362 PRIVATE OPERATION AND AERIAL SERVICE 

f-------- n:,o·--------i 

DETROIT AIRCRAFT CORPORATION 
" Detroit, Mich. 

DETROIT LocKHEED ALTAIR 2 PLACE 

ENGINE: PRATT & WHITNEY WASP 
wRIGHT CYCLONE 



PRIVATE OPERATION AND AE.RIAL SEitVICE 363 

DETROIT AIRCRAFT CORPORATION 
Detroit, Mich. -

DETROIT LocKHEED Smms ~ PLACE Jl 
ENGINE: PRATT & WHITNE Y WASP 



.. 
364 PRIVATE OPERATION AND AERIAL SERVICE 

DETROIT AIRCRAFT CORPORATION 
Detroit, Mich. 

DETROIT RYAN C-1 4 PLACE 

ENGINE: pACKARD DIESEL 

PRATT & WHITNEY wASP, J R 
WRIGHT WHIRLWIND fl40 



PRIVATE OPERA T lO_ i AND AERIAL SERVICE 365 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MoDEL 2 T 1-A 2 PLACE 

ENGINE: AMERICAN CIRRUS 

, 



366 PRIVATE OPERATION AND AERIAL SERVICE 

II 

GROVER LOENING AIRCRAFT COMPANY, INC. 
Garden City, L. I., N.Y. 

DucKLING 2 PLACE 

ENGINE: wARNER SCARAB 



PRIVATE OPERATION AND AERIAL SERVICE 367 

- - - - ....., _ .· - --·-4o'!.o~--=------- - · -- ~ · 
I 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

COMMUTER 4 PLACE 

ENGINE: WRIGHT WHIRLWZND 300 



368 -PRIVATE OPERATION AND AERIAL SERVICE 

T?------~;~!~------~~ 
~·"· 

b,_____..---.------t-----n----

_ ___ _ __ J 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIR CHILD ~~ ~ PLACE 
ENGINE: AMERICAN CIRRUS HI-DRIVE 

AMERICAN CIRRUS UPRIGHT 



.... 

PRIVATE OPERA TIO D AERIAL SERVICE 

NICHOLA8-BEAZLEY AIRPLANE COMPANY, INC. 
Marshall, Mo. 

MoDEL NB3-NB4 3 PLACE 
ENGINE: GENET 

LAMBERT 
LEBLOND 
WARNER ScARAB, JR. 



370 PRIVATE OPERATION AND AERIAL SERVICE 

t-------- ----- szco· ------------i 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AMPHIBION S-39 5 PLACE 

ENGINE: PRATT & WHITNEY WASP, JR. 



PRIVATE OPERATION At'iD AERIAL SERVICE 371 

SPARTAN AIRCRAFT- COMPANY, INC. 
Tulsa, Okla. 

MonEL C2-60 2 PLACE 

ENGINE: JACOBS L-3 



372 PRIVATE OPERATION AND AERIJU SERVICE 

Ill 

SPARTAN AIRCRAFT COMPANY, INC. 
Tulsa, Okla. 

MoDEL C 3 3 PLACE 

ENGINE: WRIGHT WHIRLWIND 165 
WRIGHT WHIRLWIND Q40 



PRIVATE OPERATION AN""D AERIAL SERVICE 373 

0 

~f----~-so·· o·-----j 

1-------Jo'·S::-- -------j 

SPARTAN AIRCRAFT COMPANY, INC. 
Tulsa, Okla. 

MODEL c 4-C 5 4-5 PLACE 

ENGINE: PRATT & WHITNEY 'VASP, Jn. 
WRIGHT 'VHIRLWIND ~40 
WRIGHT WHIRLWIND 300 

, 



374 PRIVATE OPERATION AND AERIAL SERVICE 

t------------3r---- - - -------< 

. 
STEARMAN AIRCRAFT COMPANY 

Wichita, Kan. 
BETA 1 PLACE 

ENGINE: MENA SCO 
PRATT & WHITNEY WASP, JR. 



PRIVATE OPERATION AND AERIAL SERVICE 375 

[---12~2-· --' 

~----------------------32 

r 
rl ~· -------------24:8· ----------------1 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kan. 

CLOUDBOY 2 PLACE -

ENGINE: CONTINENTAL A-70 
PRA'IT & \VHITNEY WASP, JR, 
WRIGHT WHIRLWIND 16q 

, 



376 PRIVATE OPERATION AND AERIAL SERVICE 

f------ rll' ---

STEARMAN AIRCRAFT COMPANY 
Wichita, Kan. 

MoDEL C 3R 3 PLACE 

ENGINE: WRIGHT WHIRLWIND fl40 



PRIVATE OPERATION AND AERIAL SERVICE 377 

1------------dl=,,!-·----------, 

t---------U·,•j--------, 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MonEL S 4 PLACE 

ENGINE: LYCOMING 

I 



378 PRIVATE OPERATION AND AERIAL SERVICE 

, 

f---------~---42' .. ------------j 

t---------:~o'u4;-'·---"'-----l 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MonEL W 1 PLACE 

ENGINE: PRATT & WHITNEY WASP, JR. 



PRIVATE OPERATION AND AERIAL SERVICE 379 

f------------40'o"----------; 

STOUT ENGINEERING LABORATORIES, INC. 
· Dearborn, Mich. -

SkY CAR 2 PLACE 
ENGINE: MICHIGAN RovER 



38o PRIVATE OPERATION AND AERIAL SERVICE 

CHANCE VOUGHT CORPORATION 
Hartford, Conn. ' 

MonEL 0 ~U-4 ~ PLACE 

ENGINE: PRATT & WHITNEY wASP 



PRIVATE OPERATION AND AERIAL SERVICE 

WACO AIRCRAFT COlVIP ANY 
Troy, Ohio 

IMonEL QDC 4 PLACE 

ENGINE: CONTINENTAL A-70 



~382 PRIVATE OPERATION AND AERIAL SERVICE 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL CSO 3 PLACE 

ENGINE: WRIGHT WHIRLWIND 165 
WRIGHT WHIRLWIND 240 



PRIVATE OPERATION AND AERIAL SERVICE 383 

---- - - -- - --- ---- -

r-----------------------r--e~~~~~RH-

1\ 
-v==~=~--- -------­

WACO AIRCRAFr COMPANY 
Troy, Ohio 

MonEL INF, RNF s PLACE 

ENGINE: KINNER B 5 
wARNER SCARAB 



384 PRIVATE OPERATION AND AERIAL SERVICE 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL ~FC - 3 PLACE 

ENGINE: CONTINENTAL A-70-~ 

JACOBS LA-I 



PRIVATE OPERATION AND AERIAL SERVICE 

Name of A.T.C. 0 
T otal W ing Gross Pay 

Model Make of Engi1u R~ ted A. rea, Weight , Load, 
• o/fanufar.turer No. H.P . Sq . Ft. Lbs. Lbs. 

Aeronautical Corp .... . Aeronca C-2 351 Aeronca E -107A 26 142 0 2 672 220 
Aeronautical Corp ..... Aeronca PC-2 351 Aeronca E- I 07 A 26 142. 2 756 22 0 
Aeronautical Corp ...•. Aeronca C-3 396 Aeronca E- I I 3 36 142. 2 875 360 
Aeronautical Corp .... . Aeronca PC-3 396 Aeronca E-r 13 36 142· " 963 360 
Aeronautical Corp .... . Aeronca C-2N 448 Aeronca E-x 13 36 142 .2 672 220 

Alexander Aircraft ..... D-r 439 Continental A-40 37 175 962 !70 
Alexander Aircraft .. ... D-2 449 Szekely 45 175 982 I73 
American Airplane .. . .. Pilgrim KR-21 2!5 Kinner K-s roo !92.6 !,635 2 !0 

American Airplane . ... . Pilgrim 363 Kinner B-s !25 192.6 1,730 237 
KR-2rB 

Amphibians .. , . . . ... . . P-2 370 Warner Scarab IIO !92 2,!00 2!0 
Amphibians . .... .... . . P-3 Pending Continental A-70 x6s 222 2,500 359 
Bird Aircraft . . ...... . CK 388 Kinner 3-5 !25 266 2,.335 510 
Curtiss A. & M ..... . . .. Fledgling 19! Curtiss ChalJenger xSs 365 2,825 
Curtiss-Wright Airplane Robin 143 Curtiss ChalJenger 185 22,3 2,6oo s 6o 
Curtiss-Wright Airplane Robin 309 Curtiss ChalJenger 185 243 2,8so 510 
Curtiss-Wright Airplane Moth 197 Wright Gipsy 90 ··· ·· · r,6so 516 
Curtiss-Wright Airplane Mystery S. ··· ···· Wright Whirlwind 450 ISO !,940 . . . . . . 

Supercharged 
Detroit Aircraft ....... Lockheed 386 Pratt-Whitney Wasp 420 275 5,200 !,2 ! 5 

Altair 
Detroit Aircraft .. . .... Lockheed 300 Pratt-Whitney Wasp 420 275 4,6oo 972 

Sirius 
Detroit Aircraft Ryan C-r 346 Wright Whirlwind 240 240 219 3.350 s6S 
Great Lakes ....... . . . 2T-rA 228 American Cirrus 90 !87.6 r,sso 223 
Keystone Aircraft Commuter 26! Wright Whirlwind 300 300 437 4,130 640 
Sikorsky . . . .......... . S-39 375 Pratt & Whitney Wasp Jr. 300 350 4,000 717 
Spartan Aircraft C2-6o 427 Jacobs L-3 55 !62 !,195 190 
Spartan Aircraft ...... . C4-225 3!0 WrigC!t Whirlwind 240 240 300 3,5 15 
Spartan Aircraft . ..... . C4-300 383 Wright Whirlwind 300 300 300 3.965 66o 
Spartan Aircraft ... . . .. C4-30I 394 Pratt & Whitney Wasp Jr. 300 300 4.os6 7!0 
Spartan Aircraft . .... . . Cs-301 389 Pratt & Whitney Wasp Jr. 300 300 4· 175 8os 
Stearman Aircraft . . . .. Beta Pending Menasco 165 137 !,770 255 

.... 

Fligh Cruising S talling 
Speed , Speed , SP<ld, 
M .P.H. .11.P.H. M.P. H 

76 62 36 
73 6o 40 
Bo 6s 44 
76 6 ! 46 
ss 70 36 
So 70 28 
93 75 30 

IOS 89 so . 2 
!15 . 4 98 sx.s 

95 75 52 
I 12 95 52 
! 20 !00 35 
!04 88 44 
! 20 96 45 
II8. 3 !00 47 
102 So 44 
225 190 6s 

2!0 176 64 

175 143 6r 

!28 IOS 55 
IIO 90 45 
112 87 47 
!23 roo so 
93 83 39 

!30 109 51 
143 !22 s 6 
145 124 s6.s 
I45 124 57.5 
!70 144 SI 

s~r v ic c 
Ceiling, 

. Ft. 

13,000 
9 ,000 

14.000 
!0,000 
r6,ooo 
S,soo 

13,000 
9,500 

I !,000 

.. . .. .. 

.. .. ... 
17,000 
15,500 
13,000 
12,000 
11,000 
30,000 

n,6oo 

18,000 

14,000 
13 ,000 
12,000 
!4,000 
13,000 
15,000 
15 ,400 
15 ,200 
I4 ,600 
22,700 

Cruising 
Radius, 

.11i . 

240 
230 
220 
200 
240 
!()0 
I SO 
360 
400 

300 
380 
sso 
365 
SIS 
525 

3.400 
525 

s6o 

Soo 

615 
370 
400 
40) 
350 
6rs 
642 
648 
6~8 
5 0 

"'0 

~ 
>-l 
l'I1 

0 
"'0 
l'I1 

~ 
::l 
0 z 
~ 
t:l 

[;; 

~ 
C/l 
l'I1 

~ 
(') 
l'I1 

...., 
00 



PRIVATE OPERATION AND AERIAL SERVICE 

Name of A.T.C. Total Wing Gross Pay 

Manufacturer Model No. Make of Engine Rated Area, Weight, Load, 
H .P. Sq . Ft. Lbs. Lbs. 

------ - --
Stearman Aircraft ... . . Beta Pending Pratt & .Whitney Wasp J r. 300 137 
Stearman Aircraft . . ... C3R 251 Wright Whirl wind 240 240 288 2,754 J6l 
Stearman Aircraft C 3R Seaplane 251 Wright Whirlwind 240 240 288 3,050 331 
Stearman Aircraft .... . Cloudboy 6A 365 Wright Whirlwind 165 165 272.2 2,400 256 
Stearman Aircraft . . . . . Cloudboy 6D ....... Pra tt & Whi tney Wasp Jr. 300 272.2 
Stearman Aircraft . . . .. Cloudboy 6F 371 Continental A-70 165 272.2 2,400 262 
Stinson Aircraft . . ... . . w 435 Pratt & Whit ney Wasp Jr. 300 235 3.6so 6 ro 
Stinson Aircraft . . . . .. . s 423 Lycomi ng 21 5 235 3,205 579 
Chance Vought ... . . . .. 02 U-4 . .... . . Prat t & Whitney Wasp S. C. 450 3 18 .5 4,008 1,462 

Landplane 
Pratt & Whi tney Wasp Chance Vought . . ... ... 02U-4 . .. . ... 450 318. 5 4.248 1,462 

Seaplane 
Continental A-70 Waco Aircraft .. . ... .. . QDC 412 165 245 2,652 66o 

Waco Aircraft .... . . . . . QCF 416 Continental A-70 165 241.4 2,300 518 
Waco Aircraft .. ... . . . . I NF 345 Kinner B-'5 125 241.4 1,938 355 
Waco Aircraft .•• .. .... R NF JII Warner Scarab IIO .241 ·4 1,938 372 
Waco Aircraft . .. . . . ... cso 240 Wright Whirlwind 240 240 288 2,600 364 

---

.. 
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Speed, SPc<d, Speed, 
M.P.H. M.P.H. M.P.H. 
- ----- - --

136 110 53 
131 105 55 
110 87 45 

l !O 87 45 
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135 115 59 
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112 95 38 
108 92 38 
128 IIO 44 
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B/J AIRCRAFT CORPORATION 
Baltimore, Md. 

FIGHTER XFJ-2 
ENGINE: PRATT & WHITNEY WASP 
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B/ J AIRCRAFT CORPORATION 
Baltimore, Md. 

OBSERVATION XOJ-1 

ENGINE: PRATT & WHITNEY WASP, JR. 
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B/J AIRCRAFT CORPORATION 
Baltimore, Md. 

PuRSUIT V 1 P - 16 
ENGINE: CuRTiss CONQUEROR 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

FIGHTER F-3-B-1 

ENGINE: PRATT & WHITNEY wASP 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MoDEL P 12 C-F 4 B 2 
ENGINE: PRATT & WmTNEY WAsP 
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BOEING AIRPLANE COMPANY 

Seattle, Wash. 
MonEL Pl~E F4B3 

ENGINE: PRATT & WHITNEY WASP 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 
MoDEL ~o~ 

ENGINE: PRATT & WHITNEY WASP 
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BOEING AIRPLANE COMPANY 

Seattle, Wash. 
MonEL 215 BoMBER 

ENGINE: Two PRATT & WHITNEY HoRNETS, GEARED 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N.Y. 

FIGHTER XF9C-l 

ENGINE: WRIGHT WHIRLWIND 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N.Y. 

OBSERVATION 01-G 
ENGINE: CuRTiss D-1~ 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N. Y. 

0BSERY ATION 02C-J 

ENGINE: PRATT & 'WHITNEY WASP 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N.Y. 

OBSERVATION 02C-2 
ENGINE: wRIGHT CYCLONE 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N.Y. 

OBSERVATION 0-39 
ENGINE: CuRTiss CoNQUEROR 
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" .. CURTISS AEROPLANE & MOTOR COMPANY, INc. 
Buffalo, N. Y. 
PuRSUIT P-6 

ENGINE: CuRTiss CoNQUEROR 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N.Y. 

PURSUIT p 6-E 

ENGINE: CURTISS CONQUEROR 
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FORD MOTOR COMPANY 
Stout Metal Airplane Division 

Dearborn, Mich. 
TRANSPORT C-4A 

ENGINE: THREE PRATT & WHITNEY WASPS 
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GENERAL AVIATION MANUFACTURING COMPANY 
Dundalk-; Md. 
MonEL FlJB-8 ~ 

ENGINE: 2 PRATT & WHITNEY WASPS 
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GENERAL AVIATION MANUFACTURING COMPANY 
Dundalk, Md. 

OBSERVATION X0-27 
ENGINE: 2 CuRTISS CoNQUERORS 
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GENERAL AVIATION MANUFACTURING COMPANY 
Dundalk, Md. 

TRANSPORT YIC-14 
ENGINE: "WRIGHT CYCLONE 
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· KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

MonEL B4-A B6- A 
ENGINE: Two PRATT & WHITNEY HoRNETS . 

Two WRIGHT CYCLONES 



MILITARY PLAr ES 

r----tro··- - -; 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

MODEL OL-9 
ENGINE: PRATT & \VHITNEY wASP 

I 



MILITARY PLANES 

f--- ---21'-5./"------1 

• KEYSTONE AIRCRAFT"CORPORATION 
Bristol, Pa. 

MODEL PK-1 
ENGINE: Two WRIGHT CYcLONES 
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KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

TRAINER NK-1 
ENGINE: WRIGHT WHIRLWIND 240 
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THE GLENN L. MARTIN COMPANY 
Baltimore, Md. 

MonEL 124 
ENGINE: PRATT & WHITNEY HORNET 

WRIGHT CYCLONE 
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THE GLENN L. MARTIN COMPANY 
· Baltimore, Md. 

MonEL 1~4 

ENGINE: PRATT & WHITNEY HoRNET 

' V RIGHT CYCLONE 
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THE GLENN L. MARTIN COMPANY 
Baltimore, Md. 

MoDEL IQ5, DIVING BoMBER 

ENGINE: \VRIGHT CYCLONE 
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CHANCE VOUGHT COH.PORATION 
Hartford, Conn. 

OBSERVATION 02U--4 
ENGINE : PMrr & Wanl'ffl.-r WA:"f' ' 
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CHANCE VOUGHT CORPORATION 
Hartford, Conn. 

OBSERVATION FIGHTER 03U- 2 
ENGINE: PRATT & "WHITNEY HORNET 



CHAPTER XX 

THE AUTOGIRO: NEWCOMER IN THE SKIES 

Makes Debut In Commercial Market-Navy Buys Three-Pitcairn Receives 
Collier Trophy-Kellett And Buhl Enter ~fanufacturing 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, nodded 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 By, 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 d~livered to The Detrott 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. I 

Early in 1931, the United States Navy contracted for delivery of a Pit-
cairn PCA-2 (Wright Whirlwind) autogiro and after completing a series 

415 
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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 gathered 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 1,ooo pounds without seriously 
impairing its performance. The Natio~al 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 of 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, 
bro;ught 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 
froin 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 Pl'I'CAIRN 

President Hoover congratulates Harold Pitcairn, who with his associates received the I 
Collier Trophy "for year's greatest 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 Companies 
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 thai: 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 
ligntness 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 autogirQ rotor blades. 

Pitcarrn 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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FrNAL HAPPY LAJ\TDING 

First autogiro in United States, an English Avro (Wright Whirlwind) lands at 
Smithsonian Institution to be installed in museum. 

"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-1, 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, immediately 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. Pitcair-n; and the small group of engineers and executives associated with 
the Pitcairn, 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 la 
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 effo(.ts of de Ia 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 
Bights 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 Bight 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 
o£ 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 
drive against illegal hunting methods. 

, 
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biplane deflector tail system, w hich could be utilized to deflect the slip­
stream upward into the rotor during the warm-up period . 

This system, in application to the la rger and more hig hly 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 ~otor 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 performance. 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 1930, de Ia Cierva made another visit to the United States to 
supervise the final checkover of the first commercial mop el. At this time 
it became possible to verify the conclusions 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 m6dified 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 ali. arrangement which has since held as stand­
ard. The other f~atures 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 WqS markedly different' from 
those encountered in airplane practice-fixed wings, landing gear, rotor 
pylon, control system, engine mount, etc. . 

During this period;" these unusual problems resolved themselves into 
examinatien 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 ot . a routine problem. As the design of the autogiro 
progressed, many of the manifold resources of the aircraft industry were 
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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 aircra_ft industry has been built to operate. 

By midsummer of 1930, most of 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-2 (Continental J 65) autogiro, the first cabin two-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 organizat-ion formed to produce typical autogiro com­
ponents f~r 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-1B (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.19 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 cgnstruction a number of secretly 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 closed 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 'irijury. 
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KELLETT AIRCRAFT CORPORATION 
Philadelphia, Pa. 

MonEL K-~ ~ PLACE 

ENGINE: CoNTINENTAL A-70 



~ .. 

..... 

AIRCRAFT YEAR BOOK 

f-----13'-z·--~ 

r-------30'-0'-------1 

~ I 
L ___ i=r---• -

PITCAIRN AIRCRAFT, IN CORPORA TED 
Philadelphia, Pa. 

AUTOGIRO PCA-2, PCA-3 3 PLACE 
ENGINE: PRATT & WHITNEY WASP, JR. 

WRIGHT WHIRLWIND 300 
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PITCAIRN AIRCRAFT, INCORPORATED 
Philadelphia, Pa. 

AuTOGIRO PAA-1 2 PLACE 
ENGINE: KINNER B-5 

I ll 
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AUTOGIROS 

Name of A .T.C. Total Wing Gross 
Model Make of E11gine Rated Area, Weight , Manufacturer No. H.P. Sq. Ft. Lbs. 

1-
Kellett Aircraft .. .. . .. K-2 437 Continental A-70 165 100 2,200 

Disc A 
'1328 

Pitcairn Aircraft . . ... .. PCA-2 410 Wright Whirlwind 300 88 3,000 
Disc A 
1590 

Pitcairn Aircraft .... . . . PCA-3 446 Pratt-Whitney Wasp Jr. 300 88 3,063 
t Disc A 

1590 
Pitcairn Aircraft ... . .. . PAA-1 433 Kinner B-5 125 51.6 
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CHAPTER XXI 

PRODUCING AMERICAN ENGINES 

Re.finements 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 Beets 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 jn 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 comRression 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 oil, 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 distributton o£ improv<:d £ud~ 
for the higher horsepower engines. , 
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The use of high-output engines by operators desiring to add speed or 
increase the altitude performance of their planes made necessary the actual 
distribution of specially selected fuels of a quality previously used only for 
racing and military planes. The 'round the world flight of Post and Gatty 
made necessary the laying down of a high grade fuel at stops throughout 
the world by distributors of the Stanavo Specification 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 listed 41 manufacturers of aircraft en­
gines in the United· States in 1931 as compared with 68 listed in 1930. This 
was the result of a weeding-out of experimental organizations which were 
manufacturers in name on\Y· Out of the 4 r companies listed as manufac­
turers in the 1931 director~, only 30 were manufacturing under Approved 
Type Certificates issued by the Department of Commerce. Seventy-five 
Approved Type Certificates had been issued by the Department of Com­
merce since it began the inspection of engines in 1927, and 10 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 work during the year should provide a fair picture of the 
developments in this field and the types of products offered for both the 
commercial and military markets. They are arranged in alphabetical order 
for convenience in future reference. 

Aeronautical Corporation of_ America at Cincinnati, 0., de_veloped 
and produced a new two cylinder, opposed, air-cooled engine, the Aeronca 
E-113, rated at 36 horsepower at 2,400 r.p.m. to supplement its two cylinder 
air-cooled 30 horsepower engine. The new engine, designed especially to 
meet the company's needs for a power plant in its two-place light airplane, 
was the first two cylinder model to pass the 50 hour test of the Department 
of Commerce for an Approved Type Certificate. 

Allison Engineering Company of Indianapolis, Ind., a division of 
General Motors, continued its experimental work 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 
name of Fairchild. The engine division continued production of the 
Ranger 6-390, a .six cylinder, inverted, in-line, air-cooled e:~gine, rated at 
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AERONCA, CONTINENTAL AND SZEKELY 

Szekel y, 70. horsepower (upper left); Continental A-70, 165 horsepower .Qupper right); 
Aeronca E-113, 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 ·riine cylinder, radial, air-cooled 
engine under its American rights to the patents of the Bristol Airplane 
Company of England. 

Continental Aircraft Engine Corporation of Detroit, Mich., a sub­
sidiary of Continental Motors, continued production of the A-70, a seven 
cylinder, radial, air-cooled engine rated at 165 horsepower at 2,ooo 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 two 
new models on the commercial market, the LA-1, 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 100 horsepower at 1,810 r.p.m.; the Kinner B-5, a five cylin­
der, radial, air-cooled engine rated at 125 horsepower at 1,925 .r.p.m.; and 
the Kinner C-5, a five cylinder, radial, air-cooled engine rated at ~ ro horse­
power at 1,900 r.p.m. During the year, a new engine-designated as the 
Kinner R-5-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 horsepower at 2,ooo 
r.p.m. 

Monocoupe Corporation of Robertson, Mo., took over the assets of 
the Lambert Aircraft Engine Corp. and continued the ·manufacture of the 
~ode! 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 1,950 
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 8,ooo feet. In these tests, a Diesel engined 
plane had a speed 'of u6.5 miles an hour at sea Jevel with an engine speed 
of 1,980 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 uo.6 miles an hour at 15,ooo' feet with 
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PRA TI AND WHITNEY ENGINES 
Wasp Junior, 300-400 horsepower (upper left); Wasp Direct Drive Series C-r, 500 
horsepower military rating, 420 horsepower comfuercial rating (upper right); Hornet 
Series B-r, 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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1,950 r.p.m. The absolute ceiling during the test was 2o,ooo feet, where 
forward speed was 82 miles an hour and the engine, r,750 r.p.m. Con­
siderable development work also was done on the Packard 2500 water­
cooled gasoline engines, of r,4oo and r,6oo horsepower. The r,4oo horse­
power of the Model 2500 was obtained through use of a ro to r compres­
sion ratio. During the summer, a supercharger was developed for this 
engine to boost its performance to r,6oo horsepower at 2,7oo· 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 193 r 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-2 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 
horse.power at 2,000 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 360 horsepower at 
4,ooo feet. The Series C ·wasp was offered supercharged to 450 horsepower 
at 2,roo r.p.m. at 6,ooo feet. During the summer of 1931, the Series C 
Wasp was superseded by Series C-r, 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 so~ 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 ~ith a rating of 500 horsepower at 2,200 r.p.m. at u,ooo feet. A super­
charged Hornet B for military use was built, with a rating of 575 horse­
power at 1,950 r.p.m. at 8,ooo feet. Geared engines available included the 
C and C-r Wasp with 5:4 reduction drive; the A-2 Hornet with 2:r 
reduction drive; and the Band B-r 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 ~ost 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 and in the same unit provided means of heating the fl).ixture 
from the engine exhaust in cold weather. 

1
{i 

Szekely 4-ircraft and Engine Company of Holland, Midi., con­
tinued proquction of its"three cylinder, radial, air-cooled engines of 35, 45 
and 55 horsepower. Additions made 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); 
W'hirlwind, 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 I93I with the addition of 
considerable machine tool equipment and a major increase in the capacity 
of its assembly. and testing departments. 

Warner Aircraft Corporation of Detroit, Mich., continued produc­
tion of the Warner Scarab, a seven cylinder, radial, air-cooled engine rated 
at IOO horsepower at I,85o r.p.m., and the Scarab Junior, a five cylinder, 
radial, air-cooled engine rated at 90 horsepower at 2,025 r.p.m. 

Wright Aeronautical Corporation of Paterson, N. J., a division of 
the Curtiss-Wright Corp., took over the engine diyision of the Curtiss 
Aeroplane and Motor Company of Buffalo, N. Y., early in I931. . All 
production machinery and equipment was moved from Buffalo to the main 
plant of the Wright company at Paterson, where the Curtiss engines­
Conqueror, D-I2, 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 from I,242 on November I, I930, to r,848 on November I, 1931. 
Early in 193I, an improved Whirlwind series engine, incorporating an 
adaptation of the "E" type cylinder head developed for the new and refined 
Cyclone series in I93o, was introduced. The fundamental design of the 
three radial, air-cooled engines of five, seven and nine cylinders-known 
by their horsepower as the Whirlwind 165, Whirlwind 240 and Whirlwind 
300, respectively-which comprised the series, was not altered. Refinement 
of the cylinder head design reduced operating head temperatures, increased 
performance, 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 supercharged 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 
Gipsy, a four cylinder, in-line, air-cooled engine, rated at 90 horsepower at 
I,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, Navy and commercial air lines. The Curtiss Challenger, a 
six cylinder, radial, air-cooled engine rated at 185 horsepower at 2,ooo 
r.p.m., was refin.ed during 1'931 with such improvements as: constant 
velocity cams with timing synchronized with the articulated 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, 
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AMERICAN, CURTISS, AND PACKARD -
Curtiss Geared Conqueror, 6oo horsepower (upper left); Curtiss Conqueror, 6oo horse­
power (upper right); Curtiss D-12, 435 horsepower (center le~t); American Ranger 
6-390, 120 horsepower (center right); Curtiss Challenger, 185 horsepower (lower left); 

and Packard Diesel, 225 horsepower (lower right). 

, 
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liquid-cooled, Vee type engine, was produced in three models in I93I, with 
reduction gearing of 2: I or 7:5 and as a direct drive engine. As a direct 
drive engine, the Conqueror was rated at 6oo 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-I2, a I2 cylinder, water-cooled, Vee type 
engine rated at 435 horsepower at 2,300 r.p.m., was produced for the 
Army. Development work was continued on the Wright Tornado, a I2 
cylinder, air-cooled, Vee type engine of I,5oo cubic inch displacement, for 
the Army. All models of the \Vhirlwind and Cyclone series were offered 
wi~.h reduction gearing of either 1.58 or I or 2 to I. 

Two-View Drawings 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 time that the engine designs have been presented in The Aircraft Year 
Book as an integral part of this chapter. The revised organization plan 
was effected to permit quick reference to engine designs mentioned in the 
text of the chapter. 
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KINNER, LYCOMING AND WARNER /1 

Lycoming R-68o, 215 horsepower (top); Kinner B-5 , 125 horsepower (center left);: 
Kinner C-5, 210 horsepower (center right); Warner Scarab, III? horsepower (lowe.­

left); and Warner Scarab, Jr., 90 horsepower (lower right). 
' ' 
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AMERICAN AIHPLANE & ENGINE COHPORATION 
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KINNER AIRPLANE & MOTOR CORPORATION 
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KINNER AIRPLANE & MOTOR CORPORATION 
Glendale, Calif. 

MoDEL K-5 - 100 H.P. 
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LYCOMING MANUFACTURING COMPANY 

Williamsport, Pa. 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mich. 
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PACKARD MOTOR CAR COMPANY 

Detroit, Mich. 
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Detroit, Mich. 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

WASP C-1 (GEARl!:D) - 420 1-I.P. 
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PRATT & WHITNEY AIRCRA.FT COMPANY 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HoRNET A-2 (GEARE D) - 525 I-J.P. 
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PRATT & WHITNEY AIRCRAFT COMPANY - East Hartford, Conn. 
HoRNET B-1 - 575 I-I.P. 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HORNET B-1 (GEARED) - 575 H.P. 
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SZEKELY AIRCRAFT & ENGINE COMPANY 

Holland, Mich. 
MonEL 3-35 -- 35 I-J.P. 
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SZEKELY AIRCRAFT & ENGINE COMPANY 
Holland, Mich. 

MonEL 3-45 - 45 H.P. 
3 CYLINDER RADIAL AIRCOOLED 
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SZEKELY AIRCRAFTlj& ENGINE COMPANY 
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SZEKELY AIRCRAFT & ENGINE COMPANY 
Holland, Mich. 

MoDEL 4-65 - 65 H.P. 
4 CYLINDER OPPOSED AIRCOOLED 
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SZEKELY AIRCRAFT & ENGINE COMPANY 
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MoDEL 5-75 - 75 H.P. 
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SZEKELY AIRCRAFT & ENGINE COMPANY 
Holland, Mich. 

MoDEL 5-90 - 90 H.P. 
5 CYLINDEH RADIAL AlRCOOLED 
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WARNER AIRCRAFT CORPORATION 
Detroit, Mich. 
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WRIGHT AERNAUTICAL COB.POHATION 
Paterson, N.J . 

CuRTISS CHALLENGER - 185 H.P. 
6 CYLINDER RADIAL AIRCOOLED 

~ 
;:o 
n 

~ ...., 

tTl z 
c;J 

2 
t:rJ 
(/l 

.):>. 
'-I 
~ 



'-. 2b!-' ---,.--- I r 4 

s~:t 

WRIGHT AERONAUTICAL CORPORATION 
Paterson, N.J. 

CURTISS D-12 - 435 H.P. 
12 CYLINDER v TYPE WATERCOOLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

CURTISS CONQUEUOR (GEARED) - 600 I-I.P. 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N.J. 

CYCLONE - 525 H.P. 
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WRIGHT AERONAUTICAL CORPORATION 
PATERSON, N.J. 

CYCLONE - 575 H.P. 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N.J. 

'VHIRLWIND - 165 H.P. 
5 CYLINDER RADIAL AI!IC.QO_LED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WmRLWIND - 240 H.P. 
7 CYLINDER RADIAL AIRCOOLE D 
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Jan. 4-9 

Jan. 7-Io 

Jan. 15 

Jan. 29 

Feb. 2 

Feb. II 

Feb. 20 

Feb. 26-Mar. I 

Feb. 26-Mnr. I 

Mar. 3-5 

Mar. 5 

Mar. 6 

Mar. 25-27 

Mar. 30-Apr. 2 

Mar. 3I 

Mar. 3I-Apr. 6 

Apr. I 

Apr. I-Io 

Apr. 8 

Apr. I I-19 

Apr. I2-I5 

Apr. IJ 

Apr. 14-I5 

CHRONOLOGY FOR 1931 

Evelyn Trout and Edna May Cooper establish women's refueling duration 
record of I23 hrs. a~ Los Angeles, Cal. (Curtiss-Robin, Curtiss Chal· 
Ienger motored.) 

Mrs. Beryl Hart and Lieut. \Villiam S. MacLaren are lost between Ber· 
mudn and Azores on attempted transatlantic flight. (Bellanca CH-300 
seaplane, \Vright Whirlwind motored.) ' 

Ten flying boats of Italian Air Service, commanded by Gen. ltalo Balbo, 
reach Rio de Janeiro, Brazil, having ldt Orbetello, Italy, on Dec. I7, 
1930, and flown 6,450 miles in seven hops. (Savoia-Marchetti S-55, Fiat 
A-22 motored.) 

Election of o~cers of Aeronautical Chamber of Commerce. 

Northwest Airways, Inc., extends mail service from St. Paul, Minn., to 
Pembina, N. D., where connections are made with Canadian air mail 
service. 

Pan American Airways, Inc., extends air mail service from Puerto Cabello, 
Venezuela, to Port of Spain, Trinidad . • 

U. S. Senate ratifies International Convention on Commercial Aviation. 

Luci en Bossoutrot and Aime Rossi establish closed circuit distance record 
of 5,468 miles at Oran, Algeria. (Bieriot IIO, Hispano-Suiza motored.) 

Lucien Bossoutrot and Aime Rossi establish closed circuit duration 
record of 75 hrs. 23 min. at Oran, Algeria. (Bleriot I Io, Hispano· 
Suiza motored.) · 

Thirty-second International Aeronautical Conference held in London. 

Seventeen representatives of the Aeronautical Chamber of Commerce call 
on President Hoover to present report of conditions in aeronautical in· 
dustry. 

Ruth Nichols establishes women's altitude record of 28,743 ft. at Jersey 
City Airport, N. J. (Lockheed Vega, Pratt & Whitney Wasp motored.) 

Third National Airport Conference held at Tulsa, Okla., under auspices 
of Aeronautical Chamber of Commerce. 

Jean Mt'rmoz and Anthoine Paillard establish closed circ~t dista~ce 
record of 5,679 miles at Oran, Algeria. (Bernard So, Htspano·SUiza 
motored.) 

Mackay Trophy for I929 is awarded to Capt. Albert W. Stevens in recog­
nition of his high altitude photography. 

Lt. Comdr. Glen Kidston flies from London to Cape Town, South Africa, 
in 6 days IO hrs. , establi shing new record. (Lockheed Vega, Pratt & 
Whitn ey Wasp motored.) 

Eastern Air Transport, Inc. , inangurates ai~ mail service between Rich­
mond, Va., and Jacksonville, Fla., via Charleston, S. C. 

Charles W. A. Scott flies from London to Australia in 9 days 3_ h~s . 40 
min., establishing new record. (DeHavilland Moth 6o M, DeHavtlland 
Gipsy II motored.) . 

Amelia Earhart establishes autogiro altitude record of t8.4I5 ft. at Willow 
Grove, Pa. (Pitcairn, Wright Whirlwind motored.) 

National Aircraft Show held at Detroit, Mich., under auspices of Detroit 
Board of Commerce and Aeronautical Chamber of Commerce. 

Walter E. Lees and Frederick A. Brossy establish unofficial duration 
record of 74 hrs. I2 min. at Jacksonville, Fla. (Bellanca Pacemaker, 
Packard Diesel motored.) 

Ruth Nichols establishes women's speed record of 210.636 m.p.h. at Carl­
ton, Mich. (Lockheed Vega, Pratt & Whitney Wasp motored.) 

Second National Conference on Aeronautical Education held at Detroit, I ' 
Mich. ' 



A pr. 22 

~1ay 5 

May 10 

May 15-3 1 

M ay 20-30 

May 25-28 

M ay 26-Jun e 5 

May 27 

May 30 

June 2 

Jun e 4- 5 

June 4- 5 

June 6- 14 

June 7-1 0 

June 8 

Jun e 13 

Jun e 15 

June IS 

June 19 

Jun e 20 

Jun e 2 4-25 

June 23-] u ly 1 

Jun e 28-29 

July 4- 25 

July 7 

July 15 

AIRCRAFT YEAR BOOK 

Colli e r T coph y fo r 1930 p re sent ed t o I:-h r old F. P it ca irn a nd hi s a ssoci­
a tes for wo rk in deve lopin g th e a utogiro . 

Guenthe r Groen ho ff e stabli shes di s ta nce g lid e r reco rd o f 1 Gs miles fr om 
Nl uni ch, Cc rmany, to J\. add en ! Czechoslo vakia. 

D r. F r ede ri ck 'vV. La nca s te r is aw:trdcd T hird Da ni e l Gugf!~ nh e im i\f cd:r l 
for hi s contribut io ns to ae rody nami cs . 

I nte rn ati onal At.: ro na uti ca l Ex hib iti on held in S tockhohn, Sweden. 

U. S. A rm y Ai r Cu rps ma ncu,·ers held o n Ea st Coas t. 

W a lt e r E . L ees a n d F rede ri ck A . B ra ssy es tab li sh d ura ti o n record o f S.; 
hrs. 32 mrn . a t J ac ksonvi ll e , F la . ( Be ll a nca Pacema ke r, Packa rd D iese l 
moto red. ) 

C ha rl es W . A . S cott fli es fr om Austra li a to Ly m pnc, E n gland, in to days 
13 hrs. 25 min. , e s ta bli shin g ne w r eco ra. (DeHav ill a n cl Mot h , D e­
H av ill a n d Gipsy II mo to red .) 

Aug uste P icca r d , accom pa ni ed by C ha rl es Kip fe r , es tabli shes a ltitude 
record o f 51 ,7 75 ft. in a h ydrogen ba ll oo n a bo ve Ge rm a n y and A u stri u. 

No rth west A irwa ys , I nc. , in aug ura tes a ir mail service be tween S t. Paul 
and D uluth, M inn. 

Northwest A ir ways , I nc. , inaugurates a ir ma il se rvice betwee n F argo and 
M anda n , N . D . 

Lie ut. d e Va isseau Pa ri s a nd M. Go no rd establi sh cl osed circ uit 
di sta nce record fo r seapl a nes o f 3, 1 1 3. 8 r6 mil es at Arachon , F ra n ce . 
(La tecoe re 28-3, Hi span o-Suiza m ot ored .) 

Li e ut. de Va issea u Pari s a n d M . Go n o rd estab li sh du ra ti on r eco'd 
fo r seaplanes o f 36 hrs. 57 min. a t A rac ho n , F ra nce. (Latecoe re 28-3 , 
Hi spano-Suiza m ot or ed .) 

Annual F. A. I. congress he ld a t B u cha r est, Ruma ni a . 

J oseph LeB rix ·and Ma rce l D o ret esta bli sh closed circuit di sta nce reco rd o f 
6,444 .88 r mil es at I s tres, F ra n ce. (Dewoitine, H ispano-S ui za m oto red.) 

Pennsyl va ni a A irlin es, Inc., ex tends air ma il se r vice fr om P ittsburg h , 
P a ., to Washington , D. C. 

Mrs. May H a izlip establi shes wo m en' s a lti tude r eco rd for light a irplan es 
o f 18,097 ft. a t St. C la ir, M ich. ( B uhl B ull Pup, Szekely moto red .) 

Ame rican A ir ways , I nc. , e x tends a ir mail service f rom N ashville, Tenn. , 
t o Fo rt Worth , Tex . 

A merican A ir way s, I nc. , inaugu ra tes air rnaiJ service between St. Lo ui s , 
Mo., a n d N ew O rl ean s, La . 

Li ssant Bea rd mo r e fl ies ac ross t he E ngli sh Ch a nnel in a glide r in r hr. 
30 min. 

R obert l<ronfeld ma kes round- tr ip fli g ht ac ross Engli sh Channel in a 
gl ide r , winning a prize o f $ s ,ooo o ff e red by L ondon Dail y Mail. 

H olge r l-Io irii s and Otto Hillig fly fr om Harbor Gra ce, Newfoundland, 
to Krefeld , Germa ny, in 3 2 Ius. 6 min. (Bell a n ca Pacema ker , Wri ght 
J-6 m otored .) 

Wiley Post a nd H a r old C atty, s ta rting from Roosevelt F ie ld, Ga rden City, 
L . I., N . Y., fly a round th e world in. 8 days, 15 hrs. 51 min . , covering 
15 ,474 mil es in 4 days, ro hrs. 8 min. of actual fl y ing time. (Lock-
heed Vega, Pratt & Whitney Wasp motored. ) · 

Maryse Basti e e sta bli sh es women's di s tance record of 1,849 .763 mil es 
from L e Bourget, Pari s, France, . to Urino, Russ ia . ( K lemm, S almso n 
motored. ) 

Harry S. Russell wins S eventh Nationa l Air Tour for the Ed sel B. F ord 
Trophy. (Ford tri-motor, Wright Cyclone and 2 Wright J -6 motors.) 

Aeronautical Chamber of Comme rce gives dinner in honor of Wiley P ost 
·and H a rold Gatty. · 

E aste rn Air Tra n sport, Inc., inaugurates air m ail service between New 
York and Atlantic City, N . J . . 

Eastern Air Tran sport, Inc., inaugurates ai r mail se rvice between Phila· 
delphia, Pa., and Atlantic City, N . J . 



AVTATior · CHRONOLOGY AND RECORDS 

July 15- 16 

July 19- 20 

July 20 

July 24- 31 

July 25 

July 26 

July 27-Aug. 9 

July 28-30 

July 28-29 

July 28- Aug. 6 

July 29-Aug. 6 

Capt. George Endres and Capt. Alexander Magyar fly from Harbor Grace, 
Newfoundland, to Bicske. Hungary, in 26 hrs. 12 min. (Lockheed 
Sirius, Pratt & \Vhit-ney \;>, asp motored.) 

"ational BaHoon Race won by Lieut. T . G. \V. Settle and Lieut. Wilfred 
Bushnell, having flown the Navy balloon 195 miles from Akron, Ohio. 

East e rn Air Trnnsport, lnc.. , inaugurates air mai l se rvice between \Vasb· 
ington, D. C., and Atlantic City, N. J. 

T entl1 annual convention of l'\a tional \ eronautic Association held at 
Vvashington, D. C. 

"Graf Zeppelin" ccuries 12 cienti ts on Arctic expedition. 

E. C. T. Edwards wins King's Cup Race at Heston, England. (Black­
burn Bluebird, Cirrus H ermes 11 motored.) 

Li eut. John C. Crain establi he unofficial duration record for gliders of 
16 hrs. 38 min. at Honolulu, Hawaii. 

P a rker Cramer and Oliver Pacquette are lost between Shetland I slands 
and D enma.rk on attempted transa tlantic flight from Detroit, Mich. 
(Bellanca Pacemaker seaplane, Packard Diesel motored.) 

Russell N. Boa rdman and John Polando fly from Floyd Bennett Field, 
Brooklyn, N. Y., to Istanbul, Turkey, in 49 hrs . 20 min., establishing 
di stance record of s ,o11.8 miles . (Bell anca Cl:I, Wright J-6 motored.) 

Hugh H erndon, Jr., and Clyde P a ngborn fly from Floyd Bennett Field, 
Brooklyn, N . Y., to l\foylegrove, \-Vales, in 31 hrs. 42 min., later con­
tinuing a s far as Japan on projected flight around the world. (Bellanca 
Skyrocket, Pratt & Whit.ney Wa. p motored.) 

Amy Johnson, with C. S. Humphries as mechanic, flies from England to 
Tokyo, Japan, in approximately 10 days. (DeHaYilland Puss Moth, 
DeHavilland Gipsy III motored.) 

J. A . Mollison flies from Australin to England in 8 days 21 hrs., estab­
lishing new record. (DeHavilland Moth, DeHavilland Gipsy II mo­
tored. ) 

July 29-Aug. 26 Col. and Mrs. Charles A. Lindbergh fly from Glenn H. Curtiss Airport, 
North Beach, N. Y., to Tokyo, Japan, vin. Canada, Alaska, a.nd Siberia. 

Aug. 1 

Aug. 1 

Aug. 1 

Aug. 1 

Aug. 1 

Aug. 1 

Aug. 2-16 

Aug. 8 

Aug. 8-Sept. 1 

Aug. 27 

. Aug. 29-Sept. 7 

Aug. 29-Sept. 7 

S ept. 4 

(Loci<heed Sirius seaplane, Wright Cyclone motored.) . 

American Airways, Inc., inaugurates air mail se rvice between Fort Worth 
and Ama rill o, Tex. 

American Airways, Inc.. inaugurates air mail service between Albu­
querque, N. M., and El Paso, Tex. 

American Airways, Inc., extends air mail se rvice from Boston, Mass., to 
Bangor, Me. 

Pan American Airways, Inc., inaugurates air mail service between Bangor, 
Me., a nd Halifax, N. S . 

Western Air Express inaugurates air mail service between Albuquerqe, 
N. M ., and Pueblo, Col. 

Western Air Express innugurates air mail se rvice between P1,1eblo, Col., 
and Amaril lo, Tex: 

Second annual national soaring contest held at Elmira, N. Y., under 
auspices of National Glider Association. 

U . S. S. "Akron" (ZRS·4) christened by Mrs. Herbert Hoover at Akron, 
Ohio. 

Capt. Wolfgang von Gronau with Edward Zimmer, Fritz Albrecht, and 
Franz Hack, flie s from List, I sle of Sylt, North Sea, to Chicago, Ill., 
via Iceland, Greenland, ' Labrador, and Canada. (Dornier-Wal flying 
boat, B.M.W . . motored.) 

Dornie r Do-X nrti,•es in New York, having left Altenrhein, Switzerland, 
l'\ov. 0, 1930, and flown via Africa and South America. (Dornier 
Do-X flying boat. r 2 Curti ss Conqueror motors.) 

National Air Races held at Cleveland, Ohio . 

"Graf Zeppelin" flies from Friedrichshafen, Germany, to Pernambuco, 
Brazil, and return. 

Mai. James H. Doolittle fli es from Burbank, Cal., to Newark, N. ]., in 
i 1 brs. 16 min., establi shing new transcontinental rec0rd. (Laird Super­
Solution, Pratt & Whitney Wasp Jr. motored.) 



Sept. 7 

Sept. 8-9 

Sept.13 

Sept. 13-14 

Sept. 17 

S ept. 18-28 

Sept. 23 

Sept. 29 

Oct. 4-5 

Oct. 17 

Oct. 17-28 

Oct. 24-25 

Oct. 2 6-2 7 

Oct. 30-Nov. s 

Oct. 31-Nov. 9 

Nov. 2 

Nov. 3 

Nov. 26-27 

Dec. 1 

Dec. 10 

Dec., 17-18 

Dec. 19 

D ec. 20 

AIRCRAFT YEAR BOOK 

L owell R. Bayles wins Thompson Trophy Race at speed of 236 .239 m.p.h . 
a t Cle ve la nd , 0. (Granv ill e Gee Ike S uper-Sport s ter, Pratt & Whit­
n ey W a sp Jr. m otored.) 

D on Moyle a nd Cecil A. A lle n arc fo rced down in Sibe ri a on a ttempted 
transpacific flight from T okyo, J apa n, to the Uni ted Stat es. (Emsco, 
Pratt & \Vhitney Wasp m otored . ) 

Lieut. ]. N . Boothma n win s Schneider Cup Race at 342.871 m.p.h . , a t 
Ca lshot, England, securing the Trophy perman ently for England. 
(Vicker s Supc rmari n e 5 6 13, Roll s- Royce R m otored. ) 

Willy Rody, Chri st ia n J oh:mssc n , a nd Fernando Corsta Vicga, fl y ing from 
Juncal do Sol, Portugal, arc fo rced d own at sea off Newfound land nnd 
remain a fl oat for a week bdore being r escued . (Junke rs vV-33, Junke rs 
L 5 motor ed. ) 

Mackay Trophy fo r 1930 is awarded to l\Iajor Ralph Royce in recognition 
of the cross-country mid-winter fli ght of the F irst P urs uit Gr oup fr om 
Selfridge F ield, Mich ., to Spokane, W ash. , and r eturn. 

"Graf Zeppelin" flie s from Fricdrichshafeu, Ge rmany, to Pernambuco, 
Brazil, and return. 

U. S. S. "Akron" m akes maiden fli ght from Akron, Ohio, carrying 113 
persons. 

Li eut. G. H. Stainforth establi shes s peed r eco rd for seapla n es of 406.997 
m.p.h. at Calshot, England. (Vickers Supermarine 56 B. Roll s-Royce 
R motored.) 

Hugh H erndon , Jr., a nd Clyde Pangborn make firs t n on-stop flight from 
J a pan to United S tates, fl ying from Tokyo to W e na tchee, V\lashi ngton, 
in 41 hrs. 13 min., win ning $25,000 pt-ize from Ja pa nese newspaper 
"Asuhi." (Bellanca Pacemake r, Pratt & Whitney Wasp m otored .) 

Hugh Herndon, Jr., and Clyde Pangborn land at F loyd Bennett F ield, 
Brooklyn, N. Y., completing fli ght around the world start ed on July 28. 

"Graf Zeppe lin" flies from Friedrichshafen, Germany, to P erna mbuco, 
Brazil, and return. 

Ruth N ichol s establi shes women's d ista nce record of 1,977.6 miles from 
Oakland, Cal., to L oui svi lle, Ky. (Lockheed V ega, Pratt & Whitney 
Wasp motored.) 

Bert Hinkler makes fir st n on-stop flight from Nor th Beach, N . Y., to 
Kingston, Jamai ca, in 18 hrs. (Dei-Iavilland P u ss Moth, DeHav ill a nd 
Gipsy III motored.) 

Peggy Salaman and Gordo n Store fly from L ymp ne, E ngland, to Cape 
Town, South A fri ca, in 5 days 6 hrs. 40 min., establi shing n ew 
r ecord . (DeHavi lland Puss Moth, D eHavilland Gipsy III motored.) 

C. A. Butl er flie s from L ympn e, England, to Darwin, Austra lia, in 9 d"ys 
2 hrs . 29 m in. , estab li shing n e w r ecord. (Comper Swift, Pobjoy m o­
t ored.) 

Pan American Airways extends air mail service from Santos, Brazi], to 
Buenos Aires, .Argentina. 

U . S. S . " Akron" carries 207 person s on t en -hour flight, the largest 
number of individuals ever carried in n. si ngle craft by air. 

Bert Hinkler fli es from Na tal, Brazil, to Bathurst, Briti sh Gambia, Africa, 
in approximate ly 22 hrs ., making first west-east flight across S outh 
Atlantic. (DeHnvi lla nd Puss Moth, DeHavilla nd Gipsy III motored.) 

Lowell R. Bayl es establi shes American speed reco rd of 28 1.75 m.p.h. at 
Detroit, Mich. (Granville Gee Bee Sportst er , Pratt & Whitney Wasp 
motored.) 

Herbert Schiff Trophy awarded to U . S . N a val R ese rve Aviation Base. 
Floyd B en ne tt Field, Brooklyn, N . Y. 

Li eut . W. A. Cocke establishes glider duration r ecord of approximately 
21 hrs. 34 min., and a clo ,;ed course distance r ecord of approx imately 
450 miles at Honolulu, Hawa ii . (Marks not yet verified.) 

Major General Benjamin D. F oulois becomes Chief of the Army Air Corps. 

Mr. and Mrs. Charles H. Day a r r ive a t Newark, N. J ., completing, except 
fo r the two oceans, a 1 5,ooo mile flight around the world. 



AVIATION CHRONOLOGY AND RECORDS 

OFFICIAL WORLD AND AMERICAN AIR RECORDS 
Established Under Rules and Regulations of the 

FEDER.J TIO AERONAUTIQUE INTERNATIONALE 

Translated a.nd Compiled by the Contest Committee; r-ational Aeronautic 
Association, Washington, D. C. 

December 31, 1931 

V\ ORLD RECORDS 
CONFIRMED IJY FEDERATION AERONA U­

TIQ E !NTERNATIONALE 

AMERICAN RECORDS 

CONFIRMED m CoNTEST CoMMITTEE 
NATIONAL AERONAUTIC ASSOCIA­

TION OF U. S. A. 

AIRPLANES:-Class C 
RETUR N I NG TO POINT OF DEPARTURE WITHOUT REFUELING 

Dura tio n (Closed Circuit) (United States)­
Wa lte r E. Lees and F. A. Brossy, Bellanca 
monoplane, Packard Diesel 225 HP, at 
J acksonv ille Beach, Fla. , May 25-28, I93L 
.Ttme. 84H, 32M . 

Dis tance (Closed Circuit) (Prance)-]. Le Brix 
and M. Doret, "The H yphen ·· Dewoitine, 
His pano-Su iza 6oo HP, at lstres, june 7-10, 
1931. 
Distance, 10,372.051 Kilo. (6,444.881 
Mtles). 

Distance (Airline) (United States)-Russell 
N. Boardman and john Polando, Bellanca 
mono plane , Wright ]-6 300 HP, from 
Brooklyn, N. Y., to Istanbul, Turkey, 
July 28, 29, 30, 193r. 
Dista nce, 8,065.736 Kilo. (5,orr.8 Miles). 

Altitude (United States)-Lt. Apollo Soucek, 
'Wright "Apache" land plane, Pratt & 
Whitney 450 HP, a t Anacostia, D. C., 
June 4, I9JO. 
H eigh t, 13,157 Meters (43,166 Feet). 

l'v!aximum Speed (France)-Warrant Officer 
Bonnett, Ferbois monoplane, Hispano­
Suiza , 550 HP, at Is tres, December I r, 1924. 
Speed, 448.r;r KPH (278.480 MPH). 

\Vorld and American Record. 

Distance (Closed Circuit)-Lts. Kelly and 
Macre.ady, U.S. A., T-2, Liberty 375 HP, 
at Wnght Fteld, Dayton, 0., April r6, 17 
1923. 
Distance, 4,050 Kilo. (2,516.55 Miles). 

·world a.nd American Record. 

World and American Record . 

Max.imum Speed-Lt. A.]. Williams, U. S.N., 
Curtiss Racer, R-2-C-I, Curtiss D-r>a 
500 HP. at Mitchel Field, L. I., N. Y.: 
November 4, 1923. 
Speed, 429.025 KPH (266.59 MPH). 

SPEEDS FOR SPECIFIED DISTA NCES WITHOUT PAY LOAD 

Speed for roo Kilometers (United States)­
Lt. Cyrus Bettis, U.S. A. S., Curtis R3C-r, 
Curtiss V-1400 HP, at Mitchel Field, 
L. I., N.Y., October 12, 1925. 
Speed, 40r.279 KPH (249.342 MPH). 

Speed for 500 Kilometers (France)-Sadi-
Le-Cointe, Nieuport-Delage, Hispano-
Suiza , 500 HP, at Istres, june 23, I924. 
Speed, 306.696 KPH (190.567 MPH). 

Speed for rooo Kilometers (France)-Ma rcel 
Doret, Dewoitine type 26, No. 7 Hispano­
Suiza 500 HP, on the Villesauvage-La 
Marmogne course, November 30, 1930. 
Speed, 286.227 KPH (177.853 MPH). 

Speed for 2,000 Kilometers (France)-:-Lt. de 
Vaisseau Paris, Latecoere 28, Htspa no­
Suiza 650 HP, at Toulouse, April r I , 193r. 
Speed, 228.267 KPH (r4r.838 MPH). 

Speed for 5,000 Kilometers (Spain)-Ca rlos 
de Haya Gonzales and Cirpriano Rod­
riguez Diaz, Breguet, Hispano-Suiza 6oo 
HP, on the Seville-Utrera-Carmona course, 
October 7, 8, 1930. 
Speed, 208.152 KPH (130.189 MPH). 

World and American Record. 

Speed for soo Ki!ometers-Lt. Alex Pearson, 
U. S. A .. Vervtlle Sperry R-3, Wright 350 
HP, at Wright Field, Dayton, 0., March 
29, 1923. 
Speed, 270.06 K~H (167.80 MPH). 

Speed for r,ooo Kilometers-Lt. Harold R 
Harris, U. S. A., and Ralph Lockwood· 
DH-4L, Liberty 400 HP, at Wright Field, 
Dayton, 0., March 29, 1923. ' 
Speed, 205.06 KPH (127.42 MPH) 

Speed for 2,000 Kilorneters-Lt. H~rold R 
Harri~. U . ~· A., DH-4L, Liberty 375 HP: 
at Wnght Field, Dayton, 0., April 17 1923 
Speed, 183.83 KPH (u4.22 MPH) ' . 

(No Record .) ' 



AIRCRAFT YEAR BOOK 

CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 

(1,1 02.31 Lbs.) 

WORLD RECORD S 

Duration (Closed Circuit) (France)-]. 
LeBrix and M. Doret, "'The Hyphen"' 
Dewoitine, Hispano-Suiza 6oo HP, at Istres, 
March 23, 24, 193r. 
Time, 32H, 17M. 

Distance (Closed Circuit) (France)-.J. LeBrix 
and M. Doret, "The Hyphen" Dewoitine, 
Hispano-Suiza 6oo HP, at Istres , M a rch 23, 
24, 193I. 
Distance, 4,670.664_ Kilo. (2,902 .2 IO Miles). 

Altitude (France)-]. Burtin, Breguet 19, 
Farma n sao HP, at Toussus-le-Noble, 
August 23, 1929. 
Height, 9,374 Meters (3o,6s4 F eet). 

A MEIHCAN RECO RD S 

Duration-Lt. H . R. H a rris , U. S. A. S. , 
D ouglas DT-2. Liberty 400 HP. a t Wright 
Field, Dayton, 0 ., J une 28 , I924 . 
Time, 9H, IIM, 53 ·4S. 

Distancc--Lt. H. R. Harris , U. S. A. S . 
D ouglas DT-2, Liberty 400 HP, a t \0\ right 
Field, D ay ton, 0 ., June 28 , 1924. 
Dis tance, 9so Kilo. (5 90 .3 !\•Iiles). 

Altitudc--Lt. H . R. H a rris . U. S. A. S., 
USA-TP-1, Liberty 400 HP, at Wright 
Field, D ayton, 0., May 21, 19 24 . 
Height, 8,578 Meters (28,143 F ee t). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for 100 Kilometers (United States)­
Leland F. Shoenhair, Lockheed Vega 
"Executive " monoplane NC-3o8H, Pratt 
& Whitney 450 HP supercharged, at J ack­
sonville, Fla., February 18, 1930. 
Speed, 298.s1o KPH (185.49 MPH). 

Speed for 500 Kilometers (Czechoslova kia)­
Capt. Joseph Kalla, Letov S 5I9, Asso 
Boo HP, on the Praha-Nove Benatky Ripa­
Praha course, October 12, 1930. 
Speed, 276.375 KPH (I7I.73I MPH). 

Speed for I ,ooo Kilometers (Czechoslovakia) 
-Capt. Joseph Kalla, Letov S 516, Asso 
Boo HP, on the Praha-Nove Benatky Ripa­
Praha course, October 12, 1930. 
Speed, 275.269 KPH (t71.044 MPH). 

Speed for 2,ooo Kilometers (France)-Lt. de 
Vaisseau Paris , Latecoere 28, Hispano­
Suiza 6so HP, at Toulouse, April II, I93I. 
Speed 228.267 KPH (141.838 MPH). 

Speed for 5,000 Kilometers-(No Record). 

World and American Record. 

Speed for sao Kilome te rs-Lela nd F. Shoen­
ha ir, Lockheed Vega "Executive" mono­
plane NC-3o8H, Pra tt & Whitney 450 HP 
super-charged, a t J ac ksonville, Fla. , F eb ­
ruary 18, 1930. 
Speed , 275 .580 KPH (I7t.24 MPH) . 

(No R ecord .) 

( No R ecord.) 

(No R ecord .) 

CLASS C-WITH PAY LOAD OF 1,000 KILOGRAMS 

(2,204.12 Lbs.) 

RETURNING TO POINT OF DEPARTURE 

WORLD RECORDS 

Duration (Closed Circuit) (France)-]. 
LeBrix and M . Doret, "'The Hyphen" 
Dewoitine, Hispano-Suiza 6oo HP, at 
Istres, March 23, 24, 1931. 
Time, 32H, 17M. 

Distance (Closed Circuit) (France)-]. LeBrix 
and M. Doret, ''The Hyphen'' D ewoitine, 
Hispano-Sui.za 6oo HP, a t Istres, March 
23, 24, I9-3I. 
Distance, 4,670.664_ Kilo. (2,902.2 10 Miles). 

Altitude (France)-J. Burtin, Breguet 19, 
Farman 6oo HP, at Toussus-le-Noble, July 
26, 1929. 
Height, 8,089 Meters (26,538 Feet). 

AMERICAN RECORDS 

Duration-Lt. ]. S. Macready, U. S. A. S., 
Curtiss (Martin) Bomber, NBS I, 2 Liberty 
400 HP, at Wright Field, Dayton, 0 ., 
October 2, 1924. 
Time, 2H, 13M, 49.6S. 

(No Record.) 

Altitude-Waldo W aterman, Bach landplane, 
Wright J-6, at Los Angeles Metropolitan 
Airport, Los Angeles , Cal., July 26, 1929. 
Herght, 6,346 Meters (20,820 Feet) . 
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SPEEDS FOR SPECIFIED DISTA NCES 

Speed fo r 100 1Giometers ( Unit ed Sta tes)­
Leland P. Shoenha.ir, Lockheed \ ega 
" E xecu ti ve" m onopla ne NC-3o8H, Pratt & 
" ' ll tney 450 HP superchar ged , at j ackson­
':'lle , Fla., F ebrua ry 20, 1930. 
Speed . 283 .2 50 KPH ( r76 MPH). 

· peed fo r soo Kilo meters ( United States) ­
Lc l ~n~,P- Shoen ha ir. Lock heed Vega " E~ecu ­

ttvc m onopla ne NC-3oSH, Pratt & Whit­
ne y 4SO HP s uperch a rged, a t jackson,,;Ue, 
Fla ., February 20. 1930. 
Speed . >;o.8oo KPH ( 16S.2 7 iV!PH). 

peed fo r r.ooo Kilometers (Czechoslovakia) 
- Adj. 'ojtech Svozil , Ac.ro A-42, Asso 
Boo HP, on the Praha- No \" C .tlenatky Ripa· 
Pra h a course, September 20, 1930. 
Speed , 252.380 KPH (156.82[ MPH). 

Speed for 2,ooo Kilomete rs (France)-Lt. de 
Vat sseau P aris , La t ccoere 28, Hispano­
Su.tza 65 0 HP, a t Toulouse . April r 1, 1931. 
Speed, 228.267 KPH (141.838 MPH). 

S peed fo r 5,000 Kilorneters-(No R ecord). 

World a nd America n Record . 

~ orld and American Record . 

Speed for r,ooo Kilometers-Leland F. 
Schoenha.ir, Lockheed Vega "Executive" 
monoplane NC-3o8H, Pra tt & Whitney 
450 HP supercharged, a t j ackson,,ille, Fla., 
February 20, 1930 . 
Speed, 245.750 KPH (152.70 MPH). 

(No Record.) 

(No R ecord.) 

CLASS C-WITH PAY LOAD OF 2,000 KILOGRAMS 

(4,409.24 Lbs.) 

RETUR N I N G TO POI NT OF DEPARTURE 

WORLD RECORDS 

Duration (France)-J. LeBrix a nd M. Doret, 
"Le Trait d'Union" Dewoitine, Hispa no­
Suiza 6oo HP, at Istres , March 23, 24, 1931. 
Tim e, 32H, 17M, 48S. 

Distance (Closed Circuit) (France)-]. Le 
Bnx and M. Doret , "Le Trait d'Union" 
D ewoitine, Hispa no-Suiza 6oo HP, a t Istres, 
March 23, 24, 1931. 
Dista nce, 4,670.664 Kilo. (2,902.210 Miles) . 

Altitud<: (France)-Lucein Coupet. F a rman 
r6o btplane No.3, 2 F a rman 500 HP ea., at 
Toussus-le-Noble, April 28, 1931. 
H eight, 7,507 Meters (24,629.215 Feet). 

AMERICAN REcoRDs 

D uration-Lt. H. R. H a rris, U. S. A. S., and 
Mechanician Doug. Culver, Barling 
Bomber, 6 Liberty 400 HP, at Wright 
Field, Dayton, 0 .. October 3, 1924. 
Time, 1H, 47M, 10.5S. 

(No Record .) 

Altitude-Lt. H . R . H a rris, U.S. A. S., Barling 
Bomber, 6 Liberty 400 HP ea., at Wright 
Field , Dayton, 0 ., October 25, 1923· .. 
Height, 2,049 Meters (6,722 Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed fo r 100 Kilometers (United States)- World and American Record . 
Leroy Manning a nd Ca rl Wenzel, Ford 
Transport, 3 Pratt & Whitney "Wasp" 
425 HP ea., at Dearborn, Mich., September 
29, 1930. 
Speed, 264.628 KPH (164.432 MPH). 

Speed for 500 Kilometers (France)-Dubour- (No Record.) 
dieu, Latecoere 28-2 monoplane, Hispano-
Suiza 650 HP, at Toulouse, March 29, 1931. 
Speed, 226.073 KPH (140.475 MPH). 

Speed for 1,ooo Kilometers (France)-Du- (No Record .) 
b ourdieu, Latecoere 28-2 monopla ne, His-
pano-Suiza 650 HP, a t Toulouse, March 29, 
1931. 
Speed, 224.733 KPH (139.642 MPH) . 

Speed for 2,000 Kilomet ers (France)-J. Le (No Record.) 
Brix and M. Doret, "Le Trait d ' Union" 
Dewoitine, Hispano-Su.iza 6oo HP, at 
Is tres , March 23, 24, 193 r. ' 
Speed, 151.362 KPH (94.052 MPH). 

Speed for 5,000 Kilometers-(No Record) . (No Record.) 



AIRCRAFT YEAR BOOK 

CLASS C-WITH PAY LOAD OF 5,000 KILOGRAMS 

(11,023 Lbs.) 

Vl ORLD RECOHDS 

Duration (Germany)-Wilhelm Zimmerm an, 
Junkers J-38, 2 Junkers L-ss. 6oo HP ca ., 2 
junkers L-8, 400 HP ea ., at D essau ­
Leipzig, April 10, 1930. 
Time, 3H. 2M. 

Distance (Germany)-Wilhclm Zimm erm a n, 
Junkers J-38 monoplane, 2 junkers L-ss. 
6oo HP ea., 2 junkers L-8, 400 HP ea., at 
Dessau-Leipzig, April ro, 1930. 
Distance, sor.s90 Kilo. (311.672 Miles) . 

Altitude (France)-L. Bossoutrot, super Far­
roan-Goliath, 4 Farman soo HP ea. , at Le 
Bourget, November r6, I92S. 
Height, J,s86 M eters ( r I,76s F eet). 

A MEIHCAN RECO !WS 

(No R ecord .) 

(No Record. ) 

(No R ecord.) 

SPEEDS FOR SPECIFIED DISTAN CES 

Speed for roo Kilometers (Germany)-Wil­
helm Zimmerman, Junkers J-38, 2 junkers 
L-ss. 6oo HP ea., 2 Junkers L-8, 400 HP 
ea., at Dessau-Leipzig, April ro, 1930. 
Speed, 184.464 KPH (114.62 MPH). 

Speed for sao Kilometers (Germany)-Wil­
helm Zimmerman, Junke•s ]-38, 2 Junkers 
L-ss. 6oo HP ea ., 2 Junkers L-8, 400 HP ea., 
at Dessau-Leipzig , April JO, 1930 . 
Speed, 172.9S0 KPH (107.466 MPH). 

Speed for r,ooo Kilometers-(No Record). 
Speed for 2,ooo Kilometers-(No Record). 
Speed for s.ooo Kilometers-( No Record). 

( No R ecord.) 

(No R ecord.) 

( 1 'o Record.) 
( No R ecord.) 
( No R eco rd.) 

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 

WORLD RECORDS 

Duration (Italy)-Cav. Domenico Antonini 
Caproni, Ca 90 biplane, 6 Isotta-Fraschini 
Asso r,ooo HP ea., at Cascina Malpensa, 
February 22, I9JO.-
Time, rH, JIM . 

Altitude (ltaly)-Cav. Domenico Antonini 
Caproni, Ca 90 biplane, 6 Isotta-Fraschini 
Asso r,ooo HP ea., a t Cascina Ma!pensa, 
February 2 2, r 930. 
Height, 3,231 Meters (rO,S97 Feet). 

Distance-( No Record). 

AMERICAN RECORDS 

( No Record.) 

(No Record.) 

(No Record.) 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for roo Kilometers-(No Record). 
Speed for sao Kilometers-( No Record). 
Speed for r,ooo Kilometers-(No Record). 
Speed for 2,ooo Kilometers-(No Record). 
Speed for s.ooo Kilometers-(No Record). 

(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 

(Italy)-Cav. Domenico Antonini Caproni, 
Ca 90 biplane, 6 Isotta-Fraschini Asso 
r,ooo HP ea., at Cascina Malpensa, Feb­
ruary 22, 1930. 
Weight, ro,ooo Kgs. (22,046 Lbs ,). 

AMERICAN RECORDS 

Lt. H. R . Harris, U.S. A. S., Barling Bomber, 
6 Liberty 400 HP ea., at Wright Field, 
Dayton, 0., October 2S, 1923. 
Weight, 2,000 Kgs. (4,409 Lbs.). 



AVIATIO_T CHRONOLOGY AND RECORDS 

AIRPLANES-CLASS C:--REFUELING IN FLIGHT 

RETURNING TO POI N T OF DEPARTURE 

VI ORLD RECORDS 

Dura ion (United States)-J ohn and Kenneth 
H .u nter , Stinson Detroiter, Wright- \Vhi.rl­
W]nd 300 HP, at Sky Harbor, Northbrook, 
111., June II, I9JO-July 4, 1930. 
Ttme, 553H. 41 M. 30S. 

Dtst.a nce (United States)-Lt.s. Smith and 
Rtchter, U.S. A., DH-4-B, Liberty 400 RP. 
at Rockwell Field, San Diego, Cal., August 
27, 28 , 1923. 
Distance, 5,300 Kilo. (3,293.26 Miles). 

A~IERJCAN RECORDS 

'\\ orld and American Record. 

World and American Record . 

AIRPLANES-CLASS C-WOMEN'S CATEGORY 

WORLD RECORDS AMERICAN RECORDS 

Duration (France)-Mme. Maryse Bastie, (No Record.) 
Klemm, Salmson 40 HP, at Le Bourget, 
September 2, 3, 4, 1930. 
Ttme, 37H, ssM. 

Duration with Refueling in Flight (United World and American Record. 
Sta tes-M.iss Evelyn Trout and Miss ,Edna 
May Cooper, Curt.iss Robin monoplane, 
Challenger 170 HP, at Los Angeles , Cal., 
January 4-9, 1931. 
Time, 123H. 

Distance (A.irline) (United States)-Miss W orld and American Record . 
Ruth N ichols. Lockheed Vega monoplane, 
Pratt & Whitney "Wasp" 420 HP, Oak­
land, Cal., to Louisville , Ky., October 24, 
25, I93I. 
Distance, 3,182.645 Kilo. {I,9i7·6 Miles). 

Altitude (United States)-Miss Ruth Nichols , World and American Record . 
Lockheed Vega monoplane, Pratt & V'lhit­
ney "Wasp" 420 HP, at Jersey City A.ir­
port, New Jersey, March 6, I93I. 
Height, 8, 761 Meters (28, 743 Feet). 

Speed (United States)-Miss Ruth Nichols, World and American Record. 
Lockhead Vega monopla ne, Pratt & Whit­
ney "Wasp" 420 HP, at Carlton , Mich., 
April !3, 193 r. 
Time, 338.987 KPH (210.636 MPH). 

Speed for roo Kil'ometers (United States)- World a nd American Record . 
Miss Amelia Earhart, L ockheed Vega mono­
plane, Pratt & Whitney "Wasp" 420 HP, 
at Detroit, Mich., June 25, 1930. 
Speed, 28r.470 KPH (174.897 MPH). 

WITH PAY LOAD OF 500 KILOGRAMS 

\l'il ORLD RECORDS 

Speed fo r roo Kilometers (United States)­
Miss Amelia Earhart, Lockheed Vega mono­
plane, Pratt & Whitney "Wasp" 420 HP, 
at Detroit, Mich., June 25, I9JO. 
Speed, 275.904 KPH (I7t.438 MPH). 

AMERICAN RECORDS 

V\Torld and American Record. 

LIGHT AIRPLANES-THIRD CATEGORY 

WORLD RECORDS 

Distance (Airline) (France)-Mme. Maryse 
Bastie, Klemm, Salmson 40 HP, from Le 
Bourget to Urino, Russia, June 28, 29, I93I. 
I?istance, 2,976.910 Kilo. (!,849·763 Miles). 

Altitude (United States)-Mrs. May Haizlip, 
Buhl "Bull Pup," Szekely 85 HP, at St. 
Clair, Mich., June 13, I93I. 
Height, s.sr6 Meters (r8,097 Feet). 

AMERICAN RECORDS 

(No Record.) 

World and American Record. 

493 
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LIGHT AIRPLANES- CLASS C- FIRST CATEGORY 

Two seaters weight empty less than 400 K gs. (88r Lbs.) 

WoRLD RECORD S 

Duration (Closed Circuit) (France)-Freton 
and de LaVergne, Farman 231, Renault 95 
HP, at Istres- Nim es and Posses Jumeaux­
Arles courses, April 8, 9, 1931. 
Time, 29H, 38M. 

Distance (Closed Circuit) (France)-Freton 
and de LaVergne. Farman 23 r, Renault 95 
HP, at Ist res-N!mes a nd Posses Jumeau~­
Arles courses. April 8. 9, 1931. 
Distance, 3,465.211 Kilo (2,1.<;3 .178 Miles). 

Distance (Airline) (France)-L alouette and 
de Permangle, Farman 231, Renault 9 5 HP, 
from Ist res a irport to Villa-Cisneros , 
January II, 12, 1931. 
Distance, 2,912 Kilo. (1,809 .429 Miles). 

Altitude (Germany)-Wold emar Voigt and 
K. H. Gaule, Akademische Fliegergruppe 
Darmstadt, D-rS, Armstrong Siddeley, 
Genet Major roo HP, at Darmstadt, April 
21, 1930. 
Height, 7,521 Meters (24,672 Feet) . 

AMERICAN RECO RD S 

( No Record .) 

(No Record .) 

(No Record.) 

Altitude-Willfred G. :Moore, Inland Sport 
monoplane, Warner r 10 HP. at Kansas 
City, Mo., September 30 , 1929. 

Height, 5,652 Meters (18,543 Feet). 

SPEEDS FOR SPECIFIED DISTA NCES 

Speed over 100 Kilometers (FranceJ-Freton 
and de LaVergne, Farm a n 230, Renault 95 
HP, at Ville sauvage-La Marmogne course, 

J u ne 27, 1931. 
Speed, 223.546 KPH (138.905 MPH). 

Speed for 100 Kilometers-Willfred G. 1\•!oorc, 
pilot; W . S. Glodfelty, p asse nger; Inland 
Sport monopla ne, Wa rner rr o H P, at 
Kansas City, Mo., February 12. 1930. 
Speed, 204.313 KPH (126.95 MPH). 

CLASS C- SECOND CATEGORY 

Two seat ers weight empty less than 280 Kgs. (61 7 Lbs .) 

WORLD RECORDS 

Duration (Closed Circuit) (France)-Regi­
nensi and de Viscaya, Farman 230. Salmson 
40 HP, at Ville sauvage-L a Marmogne 
course, December 27, 1930. 
Time, 7H. 34M. 

Distance (Closed Circuit) (France)-Regi­
nensi and de Viscaya, Farman 230, Salmson 
40 HP, at Ville sauvage-La Marmogne 
course, December 27, 1930. 
Distance, r ,ooo Kilo. (621.37 Miles). 

Distance (Airline) (France)-Reginensi and 
Lecointe, Farman 230, Salmson 40 HP, 
Toussus le-N oble to Marigna ne (Marseilles), 
February r8, 1931. 
Distance, 636.050 Kilo. (395.222 Miles). 

Altitude (France)-Reginensi a nd de Viscaya, 
Farman 230, Salmson 40 HP, a t Toussus le­

-Nbble, April 12, 1931. 

Height, 5,305 Meters (17,404.820 Feet). 

AMERICAN RECORDS 

(No Record.) 

(No Record.) 

(No Record.) 

Altitude-Edna Rudolph, pilot; Th ornton 
Waggoner, passenger; Curtiss Wright 
Junior, Szekely 43 HP, at East St. Louis,­
lll., May 31, 1931. 
Height, 4,244 Meters (13 ,924 Feet) . 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for 100 Kilometers (Poland)-Tng. 
Georges Drzewiecki and G. Wedrychowski, 
W. R. D. 7 monoplane, Genet So HP, at 
Varsovie-Skierniewice, August 12, 1931. 
Speed, 178.748 KPH (rrr.069 MPH) . 

(No Record.) 
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CLASS C-THIRD CATEGORY 

Single seaters we ight empty 20o-350 K gs., Inc . (44o-i71 Lbs.) 

WORLD RECORDS 

Dura t io n (France)-Madnmc l\•l a ryse Bastic 
Klemm. Salrnson 40 HP, at Le Bourget: 
S<:p tember :>4, 1930. 
Tm1e, 37H. 

Dista nce (Closed Circu.it) (France)-Laulbe , 
Albert, Salmson 40 HP, at L e Bourget , 
Sc_Ptembe.r 4, s. 1930. 
D1s ta nce , 2.714-400 Kilo. (r,686.646 Miles). 

Distance (A irline) (France)-Madame Maryse 
Bnstie, Klemm, Satmson 40 HP, from Le 
Bourge t to Uri no , Russia , june 28, 29, 1931. 
!?•sta nce , 2,976.910 K ilo. (1,849.763 Miles). 

Altitude (Germ any)-Woldema r Voigt, Aka­
dcmische F liege rg ruppe D armstadt D-18, 
Armstrong Siddcley Genet Major 100 HP, 
at parmstadt, M ay 23, 1930. 
H e1ght, 8,14 2 Meters (26,71 2 Feet). 

AM.ERICAN RECORDS 

(No R ecord.) 

(No Record.) 

Distance (Ai.rline)-D. S. Zimmerly, Barling 
NB-3, LeBlond 6o HP, Brownsville , Tex ., 
to Winnipeg City, Canada, july 17, 1929. 
Dista.nce, 2,655 Kilo. (1,650 Miles). 

Alt.itude-D. S. Zimmerly, Barling N B-3 
monoplane , La mbert R266 90 HP. at 
Forest Park Flying Field, St. Louis . Mo., 
Februa ry 16, I 930-
Height, 7,338 Meters (24 ,074 Feet). 

SPEEDS FOR SPECIFIED DISTANCES 

Speed for 100 Kilometers (Great Britain)­
Capt. H. S. Broad , DH "Tige r Moth," 
DH 32 130 HP, at Stage L ane , August 24, 
l 92( . 

Speed , 300. r KPH (186.47 MPH). 

( No Record .) 

CLASS C-FOURTH CATEGORY 

Single seaters weight empty less than 200 Kgs. (440 Lbs.) 

WORLD RECORDS 

Duration ,. (France)-G. F auvel, P eyret­
M a uboussm, A . B. C. Scorpion 34 HP at 
L e Bourg_et, September 12, 1930. ' 
T1me, 12H, 3M. 

Distance (Closed Circuit) (France)-G. 
F _auve l, Peyret-Mauboussin, A. B. C. Scor­
PIOn 34 HP, at Le Bourget September 12 
1930. ' · . ' 
_Distance, 1,258.8oo Kilo. (782.180 Miles). 

Drstance (Airline). (France)-G. Fauvel, 
Peyre~-Mauboussm Type 10, A. B. C . 
Sc,orp10n, at Le Bourget, September 6, 1929. 
!?•sta nce, 852 .100 Kilo. (529.40 Miles). 

Altttudt; (France)-G. Fauvel, Peyret-Mau­
bousstn Type 10, A. B. C. Scorpion, at 
Le Bourget, September 5, 1929. " 
He1ght, 5,193 Meters (17,037 Feet). 

Speed for 100 Kilometers (United States)­
Ciarence 0. Prest, Prest Baby Pursuit 
Szekely 40 HP, San Bernardino Co., Cal.: 
M a y 28, 1930. 
Speed, r62 .21 KPH (100.79 MPH). 

AMERICAN RECORDS 

(No Record .) 

( No Record.) 

(No Record. ) 

Altitude-Kenneth W. Scholter, Ae_ronca , 
Aeronca 38 HP, at Detroit, Mich., April 12. 

lt~~ht, 5,32 Meters .( 17,467 Feet). . 
(Note: F .. 1. I. reqmrement th~t p rev10us 

record be beaten by 200 meters tn order to 
establish new inter~a~ional m!'rk prevents 
international recogmtwn of th1s record .) 

World and American Record. 
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SEAPLANES-CLASS C2 
RETURNING TO POI N T OF DEPARTURE WITHOUT REFUELI NG 

WORLD RECOHDS 
Duration (Francel-Lt. de Va isseau Pa ris and 

M. Gonord, atecoc re 28-3 , Hispano­
Suiza 6oo HP, at Arcachon, june 4, 5, 193r. 
Time, 36!-1, 57M. 

Distance (Closed Circuit) (France)-Lt. de 
Vaisseau Paris and M. Gonord, La t ccoere 
28-3, Hispano-Suiza 6oo HP, at Arcachon, 
June 4, 5, I93I. 
Dista nce, s,oir. 2 IO Kilo. (3,113 .816 Miles) . 

Distance (Airline) (France)-Mermoz, Da rby 
and Gimie, Latecoerc 28, Hispa no-Suiza 
6oo HP, St. Louis, Senega l to Natal, Brazil, 
May I2, I3, I930. 
Distance, 3.I73.200 Kilo. (I,97I.7310 
Miles). 

Altitude (United States)-Lt. Apollo Soucek, 
U.S.N., Wright "Apache," Pra tt & 
Whitney 425 HP supercha rged, at Wash­
ington, D. C ., June 4, 1929 . 
Height, I r, 7 53 Meters (38,560 Feet) . 

Maximum Speed (Great Britain)-Flight­
Lt. G. H. Stainforth, Vickers Supermarine 
S6B, Rolls Royce R, at Lee-on-Sole nt, 
September 29, 193 r. 
Speed, 6ss KPH (406.997 MPH). 

AMERICAN RECORDS 
Duration-Lts. Arthur Gav in and Zeus 

Soucek, Navy PN-1 2, 2 Wright R-1750, 
525 H P ca. , a t Phil adelph ia , P a . , May 3 , 
4· s. 1928. 
Time , 36H. 1M. 

Dista nce-Lts . B . ] . Connell a nd H. C . Rod d . 
P N-ro, 2 Packa rd 6oo HP ca .. at Sa n Di ego , 
Cal., August IS . 16, 1927. 
Distance, 2,525 Kilo. ( 1,569 Miles). 

Distance (Airl ine)-Comd r. J ohn R odgers, 
U.S.N. , and Lt . B. ] . Connell , P N-9, 
2 P ackard 1-A-rsoo, soo HP ea .. San Pab lo 
Bay , Cal., to nca r H a wa ii , August 31 -
Septembcr I, 192 s. 
Dis tance, 2,963 Kilo. ( 1,84 1 Miles). 

\Vorld a nd America n R ecord. 

Maximum Spced-Lt. ]as. H. D oolittle , 
U.S. A. S., Curtiss R 3C- 2, Curtiss V-1 400 , 
6oo HP, a t Bay Shore , B a ltim ore , l'v!d . , 
October 27, 1925 . 
Speed, 395-439 KPH (245.713 l'v!PH). 

SPEEDS FOR SPECIFIED DISTANCES 
Speed for roo Kilometers (Grea t Britain)­

Fiight-Lt. ]. N. Boothm a n, R . A. F . , 
Vickers Supermarine S6B, R olls Royce R. 
at Spithead, September 13, I93 r. 
Speed, ssr.8oo KPH (342.87I MPH). 

Speed for 500 Kilometers (United States) ­
Lt. R. A. Ofstie, Curtiss Navy C-3, Curtiss 
D - r2 450 HP, at Bay Shore, Baltimore, 
Md., October 25, 1924. 
Speed, 259.328 KPH (I6I.I4 MPH). 

Speed for r,ooo Kilometers (Germany)-Rolf 
Starke, Heinkel HE9, BMW, VI-6oo HP, 
at Warnemunde, June ro, 1929. 
Speed, 222.277 KPH (I38.1r6 MPH). 

Speed for 2,000 Kilometers (France)-Lt. 
de Vaisseau Paris and M. H ebert, La t ecoere 
28, Hispano-Suiza 6oo HP, at St. Laurent 
de la Salanque, June 23, 1930. 
Speed, 185.931 KPH (rr7.396 MPH). 

Speed for 5,000 Kilometers (France)-Lt. 
de Vaisseau Paris a nd M. Gonord, L a t ecoere 
28-3, Hispano-Suiza 6oo HP, at Arcachon, 
June 4, 5, 1931. 
Speed, I39-S67 KPH (86.723 MPH). 

Speed for 100 Kilomet ers-Lt. G. T . Cuddih y• 
U.S. N., Curtiss R3C- 2, Curtiss V-rsso• 
700 HP, a t Norfolk, Va., November 13, 
1926. 
Speed, 388.944 KPH (241.679 MPH). 

\Vorld a nd America n Record. 

Speed for 1,000 Kilometers-Lt. R. Irvine, 
Vought "Corsair ," Pratt & Whitney 
"Wasp" 425 HP, a t H ampton Roads, V a. , 
May 21, 1927. 
Speed. 2 10.716 KPH (IJ0-932 MPH). 

Speed for 2,000 Kilometers-Lts. B. ] . 
Co nnell and H . C. Rodd, U.S.N. , PN-to, 
2 P acka rd 6oo HP ea. , at San Diego, Cal. , 
August 15, r6, 192 7. 
Speed, 126.s67 KPH (78.644 MPH). 

( N o Record .) 

CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS (1,102.31 Lbs.) 
RETURNING TO POINT OF DEPARTURE 

WORLD RECORDS 
Duration (France)-Lt. de Va isseau P a ris and 

M. Hebert, Latecoere 28, Hispano-Suiza 6oo 
HP, at St. Laurent de Ia Sala nque, June 23, 
1930. 
Time, 31H, rM. 

Distance (France)-Lt. de Vaisseau Paris and 
M. Hebert. Latecoere 28, Hispano-Suiza 
6oo HP, at St. Laurent de Ia Salanque, 
July 17, 1930. 
Distance, 4,202 .496 Kilo. (2,61 I.30S Miles). 

Altitude (United States)-Boris Sergievsky, 
Sikorsky S-38, 2 Pratt & Whitney "Wasp" 
420 HP ea. supercha rged, Bridgeport. 
Conn., July 21, 1930. 
Height, 8,208 Meters (26,929.080 Feet). 

AMERICAN RECORDS 
Dura tion-Lts. B . J. Connell and H. C. R odd, 

P N- 10, 2 P acka rd 6oo HP ea., at San Diego , 
Cal., August rs. 16, 1927. 
Time, 20H, 45M, 40S. 

Dis t ance-Lts. B. J . Connell and H . C. Rodd, 
PN-ro, 2 Packa rd 6oo HP ea. , a t San Diego, 
Cal., August rs, r6, I927. 
Distance , 2,52s Kilo . (r,s69 Miles) . 

World and American Record. 
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SPEEDS FOR SPECI.FIED DISTANCES 

S peed for too Ki lometers (Germ any) - R olf 
Starke , H einkel HD-38 , Bl\H\-6 , 6oo HP, 
at \Vnrnemu nde . Ma;• 7. 1929 . 
Speed, 2S9 -927 KPH ( 16 1.510 MPH) . 

Speed fo r soo Ki lometers (Germany) - Rolf 
Starke, H einkel , H E-9a, B M \\-6 6oo H P, 
at \Varnem unde. May 2 1. 1929. 
Speed, 23 5.941 KPH ( 146.6o6 MPH) . 

Speed fo r 1.000 Ki lomete rs (Ge.rma ny)-Rolf 
Starke. H einkel HE-9 , B l'ln\-- 6 6oo HP. at 
\Varnemunde, june tO, 1929. 
Speed. 222 .277 KPH (138. 1 16 MPH). 

Speed for 2,ooo Kilometers (Frnnce)-Lt. 
de Vaissenu P a ri s and M . Hebert, Latecoere 
28, H ispano-Su.iza 6oo HP. at St . Laurent 
de Ia Salnnque, June 23, 1930. 
Speed , x8s .931 K PH ( 117.396 MPH). 

Speed for s.ooo K ilometers- No R ecord). 

Speed fo r too Kilometers-Lt. S. W . Calla­
way, U.S.N., Vought "Corsair," P ratt & 
\\ hitney 425 HP "Wasp," at Hampton 
R oads, a. , April 23, 1927. 
Speed, 236.998 KPH ( 147 .263 MPH). 

Speed fo r 500 Kilometers-Lt. ]. D . Barner, 
U.S. N., Vought " Corsair," Pratt & Whit­
ney "\Vasp " 425 HP, at H am pton R oads, 
\a., April 30, 1927 . 
Speed, 218.90 KPH (136.023 MPH). 

Speed fo r 1.000 Kilometers-Lt. B . ]. Connell 
and S. R . Pope, P N-10, 2 Packard 6oo HP 
ca. , at San Diego, Cal., Ju ly 8, 192 7. 
Speed, 142.74 KPEI (88.69 M PH). 

Speed for z ,ooo Kilo me ters-Lts. B. J, 
Connell and EI . C. R odd , U.S. N. , P -to, 
2 Packa.rd 6oo HP ea., at San Diego, Cal., 
August IS, 16, 1927. 
Speed, 126.56 7 KPH (78.664 MPH). 

(No Record .) 

CLASS C2-WITH PAY LOAD OF 1,000 KILOGRAMS (2,204.62 Lbs.) 

RETUR N I NG TO POI NT OF DEPARTURE 

WORLD RECORDS 

Duration (France)-Lt. de Vaisseau P a ri s and 
M. Hebert. La t 6cocre 28 , Hispano-Su iza 
6oo HP, a t St. L au rent de Ia Sa lanque 
june 22 , 1930. 
Time, zoH, 2M . 

Distance (France)-Lt. de Vaisseau Paris and 
M. H ebert. Latccoere 28, Hispano-Suiza 
6oo HP, a t St. Laurent de Ia Sa lanque, 
June 22, 1930. 
Distance, 2,854.244 Kilo. (1,773.603 Miles) 

Altitude (United Sta tes)-Boris Sergievsky, 
Sikorsky S-38, 2 Pra tt & Whitney "Hornets" 
575 HP ea., at Bridgeport, Conn., July 21, 
1930. 
H eight, 8,208 Meters (26,929.080 F ee t). 

AMERICAN RECORDS 

Duration-Lts. Zeus Soucek and Lisle J, 
Maxson, Navy P N- 12, 2 Wright R 1750 
525 HP ea., at Philadelphia , P a ., May 25, 
26, 1928. 
Time, 17H, 551\•I, 13 .6S. 

Distance-Lt. A. W. Gorton and Chief 
Boatswain E. E. Reber, U. S. N., P N- 12, 
2 Pratt & Whitney 525 HP ea., at Phila­
delphia, Pa., July rr, 12, 1928. 
Distance, 2,150 Kilo. (1,336 Miles) . 

World and American Record. 

SPEEDS FOR SPECIFIED DISTA NCES 

Speed for 100 Kilometers (Germany)-Rolf 
Starke, Heinkel, BMW VI 6oo HP, a t 
W a rnemunde, May 21, 1929. 
Speed, 235.294 KPH (146.205 MPH). 

Speed for sao Kilometers (Germany)-Rolf 
Starke, Heinkel HE-9a, BMW 6oo HP, at 
Warnemunde, May 7, 1929 . 
Speed, 235 .941 KPH (146.606 MPH) . 

Speed for 1,000 Kilometers (France)-Lt. 
de Vaisseau P a ris and M. Hebert , Latecoere 
28, Hispano-Suiza 6oo HP, at St. Laurent 
de Ia Salanque, June 23, 1930. " 
Speed, 190.004 KPH (u8.o85 MPH). 

Speed for 2,000 Kilometers (Franee)-Lt. 
de Vaisseau P aris and M. Hebert, Lateeoere 
28, Hispano-Suiza 6oo HP, at St. Laurent 
de Ia Salanque , June 23, 1930. 
Speed , 185 .93 1 KPH (117.396 MPH). 

Speed for s,ooo Kilometers-(No Record). 

(No Record .) 

Speed for 500 Kilometers-Lt. B. J. Connell 
and S. R. Pope, PN-10, 2 Packard 6oo HP. 
ea., at San Diego , Cal., July 8, 1927 
Speed, 145.68 KPH (90.52 MPH). . . 

Speed for 1,000 Kilometers-Lt. B. J, Connell 
and S. R . Pope, PN-10, 2 Packard 6oo HP 
ea., at San Diego, Cal., July 8, 1927. 
Speed, 142.74 KPH (88.69 MPHJ. 

Speed for 2,000 Kilometers-Lt. A. W. Gorton 
and Chief Boatswain E. E. Reber, U.S. N ., 
PN-12, 2 Pratt & Whitney 525 HP ea., at 
Philadelphia, Pa. , July II , 12, 1928. 
Speed, 130.427 KPH (81.043 MPH). 

(No Record.) 

• 
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CLASS C2-WITH PAY LOAD OF 2,000 KILOGRAMS (4,400.24 Lbs. ) 
RETUR N I NG T O P O l 1"T OF DE PARTU R E 

W ORLD R ECORD S 
Du.ration (United S ta tes2 - Lt . 1\. W. Gorton 

a nd Chief Boa tswain E. E. R eber. U.S. N .. 
P N-I2, 2 Pratt & Whitney 525 HP, ca. , at 
P h iladelphia , P a ., July II, 12. 1928. 
Time, 16H, 39 M . 

Dist a nce (Closed Circuit) (France)-Lt. de 
Vaisseau D emougeot and M . Gonord. La­
t ecoere 38, 2 Hispano-Suiza 6so HP ea., on 
the Cape Magnan-Cape Ma r t in Lion de 
T erre course, September 2, I93I. 
Distance. 2,208.420 Kilo . (I, 372 .246 Miles). 

Altitude (United States)-Boris Sergievsky, 
S1korsky S-38, 2 Type B P ratt & Whi t ney 
"Hornets " 57 5 HP ea. , at North Beach, 
Queens, N . Y. , August II , I 930· 
H eight, 6,074 Meters (19,927.78 F eet). 

AMER IC AN R ECORDS 
\ \'o ri el and Amer ican R ecord. 

Dis ta nce (closed circu it) - Lt. A. W. Gorton 
a nd Chief Boatswa in E. E. R eber. U. S. l\ ., 
P N- 12, 2 Pratt & Whi tney 525 H P ea .. at 
P h ilade lphia. Pa .. J uly II , I 2,I 928. 
D istance, 2,150 K ilo. (1,336 Miles) . 

\Vorld a nd American R ecord . 

SPEEDS FOR SPECIFIED DISTANC E S 
Speed for roo Kilometers (Fra nce)-Prevot, 

Latecoere 28, Hisp ano-Su.iza 650 HP, a t 
St. Laurent de Ia Salanque , Ma rch 5, I 930. 
Speed, 220.026 KPH (I36.7I8 MPH) . 

Speed for soo Kilometers (France)-Prevot, 
Latecoere 28 monoplane , Hispano-Suiza 6so 
HP, at St. Laurent de Ia Sa!anque, March 
s. 1930. 
Speed, 202.092 KPH (125.573 MPH). 

Speed for r,ooo Kilometers (Germany)-Rich­
ard Wagner, Doroier Superwal, DR-142, 
4 Gnome-Rhone-Jupiter 480 HP ea., at 
Frederickshaven-Lindau, F ebruary 2, 1928 . 
Speed, 177.279 KPH (IIO.I55 MPH). 

Speed for 2,ooo Kilometers (Fra nce)-Lt. de 
Vaisseau D emou!'!eot and M . Gonord, La ­
t ecoere 38, 2 H1spano-Suiza 650 HP ea. , 
on the Cape Magnan-Cape Martin Lion 
de T erre course, Se_ptember 2, 1931. 
Speed, 163.628 KPH (Ioi.674 MPH) . 

Speed for 5,ooo Kilometers-(No R ecord) . 

( No record.) 

Speed for 500 Kilometers-Lt. B. J . Connell 
and S. R . P ope, P N-ro. 2 Packa rd 6oo l-I P 
ea ., a t Sa n D iego, Cal.. Jul yS. 1927 . 
Speed, 145.68 K PI-I (90 .52 MPH). 

Speed for I,ooo Kilomet crs-Lt. J. B . Con­
nell and S. R. P op e. P N- Io, 2 Packar ooo 
l-IP ca ., a t Sa n D1ego. Cal. Jul y 8. 1927. 
Speed, I 42 .74 K P H (88.69 MPH) . 

Speed for 2.000 Kilometers- Lt. A. W. Gor­
t on a nd C hief Boat swain E. E. Reber . 
U.S.N ., P N-I 2, 2 P ratt & Whitney 525 H P 
ea., a t Philadelphia. P a. , Jul y I 1. I 2. 1928. 
Speed, 130-427 KPH (8r.043 M PH). 

( No R ecord.) 

CLASS C2-WITH PAY LOAD OF 5,000 KILOGRAMS (11,023 Lbs.) 
RETURNI N G TO POI N T OF DEPARTURE 

WORLD RECORDS 
Duration-(No R ecord) . 
Distance-(No Record) . 
Altitude (German y)-Steindorff, R ohrbach 

Romar, 2 BMW 500 HP ea ., a t Trave­
munde, April 17, 1929. 
Height, 2,000 Meters (6,562 F eet) . 

Speed for 100 Kilomet ers-(No R ecord) . 
Speed .for 500 Kilometers-(No Record). 
Speed for I ,ooo Kilometers-(No R ecord) . 
Speed for 2,ooo Kilometers-( No R ecord). 
Speed for s,ooo Kilometers-( No Record). 

AME RICA N RECORDS 
(No Record .) 
(No Record.) 
(No Record .) 

(No Record.) 
(No R ecord.) 
(No R ecord .) 
(No R ecord .) 
(No R ecord.) 

CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS (22,046 Lbs.) 
RETURNING TO POINT OF DEPARTURE WITHOUT REFUELI N G 

WORLD RECORDS 
Duration-(No Record) . 
Distance--(No Record) . 
Altitude-(N o R ecord). 

AMERICAN RECORDS 
(No Record .) 
(No R ecord.) 
(No R ecord .) 

SPEEDS FOR SPECIFIED DISTANCES 
Speed for 100 Kilometers-( No R ecord). 
Speed for soo Kilometers-(No Record). 
Speed ·for I,ooo Kilometers-(No R ecord). 
Speed for 2,000 Kilometers-(No R ecord ). 
Speed for 5,000 Kilometers-( No Record) . 

(No R ecord.) 
(No R ecord .) 
(No R ecord .) 
(No Record.) 
(No R ecord.) 
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CLASS C2- GREATEST PAY LOAD CARRIED TO AN ALTITUDE 
OF 2,000 METERS (6,651.7 Feet) 

\\ ORLD RECORD 

(Germa ny --5tcindorff. Roh rbach R omnr. 
3 BM \ · soo HP en., at Travc mu nde. 
April 1·. 19 29. 
\Ve ight . 6 .450 K gs. (14.220 Lbs .). 

AMER ICAN RECORDS 

.Lts. B . J . Connell a nd H. C. Rodd . . S. N .. 
P N -1 0. 2 Packa rd 660 HP en., at San Diego, 
Ca l .. August 18. 1927. 

Weight, 3.504 K gs. (7. 726 Lbs.). 

FEMININE RECORDS 

\ltitudc ( ' n ited tntcs)-Mrs. l\•!a rion E ddy 
on rad. :a,·oia - i\ !a rchclt i, Kinne r 1.5 HP, 

at P o rt Washington. L . I., N.Y .. Octobe r 
20 . I QJO. 
H eight. 4. 103 Meters ( 13.46 1.259 Fee t). 

\\ oriel and American Record. 

CLASS C2- LIGHT SEAPLANES- FIRST CATEGORY 

T wo seaters we ight empt y less than 500 K gs . (1, 102 Lbs.) 

\;\, ORLD R ECOR DS 

Duration (France)-Lallouette and Boulange r, 
Farman, Renault 95 H P . on the Le P ecq­
Mantes cou.rse . Apri l :q. 193 1. 
Time, IIH , 6 M. 

Dist ance (Closed C ircui t) (France)-La llou­
ette and Boulange r , F a rman , R enau lt 9 5 
HP, on the L e P ecq- Ma ntes cou rse, April 
24, 1931. 

Distance , 1.492 .1 90 Kilo. (927.202 M iles) . 
Distance (Atrline) (Fra nce)-Lallouet te a nd 

Albert, Farma n 231, R enault 95 HP, from 
Le P ecq to Caudebcc-cn-Caux, May 13 , 
1931. 
Distance, 122.560 Kilo. (;6 .155 M iles). 

Altitude (Italy)-Domenico Antonini, pilot ; 
Spartaco Trevisa n . passenger; Capron i Ca 
100 Idro, Cirrus H ermes 105 HP. a t Lam­
b rate Airport , Milan, Februa r y 27. 193 t. 
Height, 5,3 24 Meters (17,467 .156 F eet). 

Speed fo r 100 Kilometers (France)-Lallou­
c tte and Boulange r , Far man, R enault 95 
HP, on the Drave il-Montereau course, 
March 28, 193 r. 
Speed , 189.433 KPH (II;.;o8 MPH). 

Aft!E RJC AN RECORD 

(1\o Record.) 

( :\o R ecord .) 

(No Record.) 

(No R ecord.) 

(No Record .) 

CLASS C2- LIGHT SEAPLANES- SECOND CATEGORY 

Two seaters we ight empty less than 350 Kgs . (77I Lbs.) 

WORLD RECORDS 

Duration (France)-D e Viscaya and C ha udet, 
Farman 230 , Salmson 40 HP, Le Pecq­
Bonnieres-Le Rhoule , June 26, I93I. 
Time , nH, 3I M, 328. " 

Distance (Closed Circuit) (France)-De Vis­
caya and Chaudet, Farman 230, Salmson 
40 HP, Le Pecq-Bonnieres-Le Rhoule, 
June 26, I 93I. 
Distance, r.18 4.256 Kilo. (735.861 Miles). 

Distance (Airline)-(No Record). 
Altitude (France) - J ean de Viscaya a nd 

Forestier, Farman F-231, Sa lmson 40 HP, 
on the Farman toLe Pecq course , June II, 
I 93I. 
Height, J ,23I Meters (ro,6oo .36 r Feet) . 

Speed for roo Kilomet ers (France)-De Vis­
caya and Chaudet, Farman 230, Salm son 
40 HP, Le Pecq- Bonnieres-Le Rhoule, 
June 26, 1931. 
Speed, 143.540 KPH (89.191 MPH) . 

AMERICAN RECORDS 

(No R ecord .) 

(No R ecord.) 

(No Record.) 
(No Record.) 

(No R ecord .) 

, 



sao AIRCRAFT YEAR BOOK 

CLASS C2-LIGHT SEAPLANES- THIRD CATEGORY 

Single seater weight empty between 25o-487.5 K gs. (551-965 L bs .) 

WORLD RECORDS 

Duration (France)-Jean de Viscaya, Farman 
230, Salmson 40 HP, on the Bonnieres­
Le Rhoule and Pont de St. Germain-Pont 
de Sartrouville courses, September 28, I93I. 
Time, r8H, 39M. 

Distance (Closed Circuit) (Fra nce)-Jean de 
Viscaya, Farman 230,:Salmson 40 HP, on the 
Bonnieres-Le Rhoule and P ont de St. 
Germain-Pont de Sa rtrou v ille courses, 
September 28, I93I. 
Distance, 2,210.740 Kilo (1,373.687 Miles). 

Distance (AirEne)-No Record). 
Altitude (Germany)-Wilhclm Zimmerman, 

Junkers J so-W, Armstrong Sidd elcy Genet 
85 l-IP. at Dessau, June 4. 1930. 
Height, 5,652 Meters (r8,543-270 Feet). 

Speed for roo Kilometers (Gerrnany)-Pilo t 
Alfred Grundke, Junkers J 50-W. Armstrong 
Siddeley Genet 85 l-IP, at Dessau, June 13, 
1930. 
Speed, r65.44 Kilo (ro2.8o Miles) . 

AMER ICAN RECO RD 

(. ·o Record.) 

(No Record .) 

(No Record.) 
(No Record .) 

( No R ecord. ) 

CLASS C2-LIGHT SEAPLANES- FOURTH CATEGORY 

Single seater weight empty less than 250 K gs. (55 I Lbs. ) 

WORLD RECORDS 

Duration-(No Record). 
Distance (Closed Circuit) (France)-Ver­

cruysse, Peyret-Mauboussin, A. B . C. 
Scorpion 34 l-IP on the Chatou-Epinay 
course, December 22, 1930. 
Distance, sso Kilo . (341.7 53 Miles). 

Distance (Airline)-( No Record). 
Speed for IOO Kilometers (France)-Vcr­

cruysse, Peyret-Maubouss in, A. B. C. 
Scorpion 34 l-IP, at Chatou-Epinay course , 
December 24, 19.10 . 
Speed, 122.783 KPH (76.293 MPH) . · 

Altttude (France)-Vercruysse, Peyret-Mau­
boussin, A. B. C. Scorpion 34 l-IP, at 
Ar!l"enteuil, December ro, 1930. 
Hetght, 3,46I Met ers (II,354:964 F ee t) . 

AMERICAN RECORDS 

(No R ecord.) 
(No Record.) 

(No Record.) 
(No Record .) 

(No Record.) 

CLASS A-BALLOONS 

FIRST CATEGORY (600 CUBIC METERS) 

WORLD RECORDS 

Duration (France)-G. Cormier, August IO, 
II, I924. 
Time, 22H, 34M. 

Distance (France)-Georges Cormier, July I, 
I922 . 
Distance, 804.I73 Kilo. (499.69 Miles). 

Altit~tde-(No Record). 

AMERICAN RECORDS 

(No Record.) 

(No Record .) 

(No Record.) 

SECOND CATEGORY (60I-900 CUB IC METERS) 
Duration (France)-Jules Dubois, May 14, Duration-W. C . Naylor and K. W. Warren, 

IS, I922 . "Skylark," Little Rock, Ark .. to Crawford, 
Time, 23!-I, 28M. Tenn ., April 29, 30, I926 

Distance (France)-Georges Cormier, July r, 
1922. . 
Distance, 804.173 Kilo. (499.69 Miles). 

Altitude-(N o Record) . 

Time, I9H . 
Distance--W. C. Naylor and K. W. Warren, 

"Skylark," Little Rock, Ark., to Crawford, 
Tenn., April 29, 30, 1926 
Distance, 660 Kilo (410 Miles). 

(No Record .) 



A VIA TIO - CHRO -oLOGY AND RECORDS 

THI RD CATEGO RY (90 1-1,200 CUBIC METERS) 
!J uration ( ' n ited Statcs)-E. J . Hill and "1\ o rld and Americ~n R ecord. 

1\ . G . ch losse r. F ord Airport to Mo ntva le , 
\ a . . j ul y 4 , s . 192 7. 
Ti me . 26H . 46 i\l. 

Distance ( 'n ited Sta tcs)-S. A . U. Rasmus· W orld a nd America n R ecord . 
sen . F o rd Ai rport to H ooker ton . N . 
J u ly 4. s . 1927 . 
Dis t a nce . 920 .348 Kilo (57 1 i\l iles) . 

Alt it ude-( . ·o Record) . (No R ecord.) 

F o "RTII CATEGO RY ( 1.20 1- 1,600 CUBIC METERS) 

D urat ion ( nited S ta tes)-E . ] . H ill and \ \ o rl d and American R ecord. 
A . G . Schlosser , P ord Airpor t to i\ lont vale , 
\ n., j ul y 4, s. I 927. 
T ime . 26H 46!1'1. 

D istance (United Statcs)--5. A . U . R asmus· World a nd Ame rica n R ecord . 
sen . F o rd Airport to H ookerton . N. C . . 
.Ju ly 4 , s. 19 27. 
D ist a nce , 9 20.3 48 K ilo. (57 I Miles) . 

Alt it ude-( · o Record ) . ( :--i o R eco rd .) 

FI FTH CATEGORY ( 1.601- 2.200 CUBIC METERS) 

501 

Du ra t ion (F ra nce)- Georgcs Blanche t and D u ration-E. ]. Hill a nd A . G. Sch losse r 
D r . Geo. LeCa.llee , Gordon Ben.n et t , Gordon Benn ett , Det roit to Ba xley, Ga ' 
D etro it to W a v erl y H a ll, Ga ., September September 10 , II, I 2, 1927. . , 
t o . t r. I z. 1927 . T ime. 47 H, s sli'L 
T im e , 49H. 

Dis tance (Un ited Sta tes)-Lt . T . G . "\\ . Settle \\ o rld and American R ecord . 
and Ensign W . Bushn ell, Pitt Stad ium , 
P ittsb urgh . Pa. , to Sava ge H a rbor , Prince 
Edward Isla nd, Ca nada, May 4 . s. 6 . 1929. 
Dis tance, r .s3 r.768 K ilo . (952 Miles) . 

Altitude- ( No R ecord). ( No R ecord .) 

S LXTU CATEGORY (2 ,201-3,000 CUB IC METERS) 
Duration (Prance)- Georges Bla nchet and D uration- E. ] . H ill and A. G . Sch losser, 

D r . Geo. Le Gallee, D et roit to Wa verl y Gordon Bennett, Det r01t t o Ba rle y , Ga ., 
H a ll, Ga .. Sep t ember IO, II, I 2, I 927. September I O, rr . r 2, I 927 . 
T ime , 49 H . Time, 47 H, 55M. 

D is t a nce (United S tates)- L t. T. G . W. Settle World a nd Am erica n R ecord . 
a nd Ens ign Vl . Bu sh n ell , P itt Stad ium, 
P ittsb urgh. P a ., t o Sa va ge H a rbor . Pri nce 
Edwa rd I sland, Canada , .May 4 . s . 6. I929 . 
Dis tance . 1.53 1. 768 Kilo. (952 M iles). 

A lt itude (Unit ed Sta t es)- Ca pt. H a wt horn e Wo rld a nd Am erican R ecord . 
C . G ray, a t Scott Field Bellevi lle , Ill. , 
March 9 , r92 7. 
H e ight . 8 ,690 Met ers (28,5 I O F eet) . 

SEVENTH CATEGORY (3,001 -4.000 CUB IC MET ERS) 
D ura t ion (Fra ncc)- Georges Blanch et and Dura tion-E . ] . H ill a nd A . G . Schlosser 

Dr. Geo . LeGallee , Gordon Bennett, De· Gord on Bennett, Det roit t o Ba xley, Ga .: 
t r oit to Waverl y H a ll, Ga. , September 10 , Sep tember 10. II , I 2, I 927 . 
II, 12, I 927. Ti me , 47 H , 55M. 
T im e , 49 H. 

Dist a nce (United S t a t es)-Lt. T . G . W . Settle World a nd America n Rec~rd . 
a nd Ensign W. Bushnell , Pit t Stad ium. 
P it tsburgh, Pa ., t o Savage H a rbor. P rince 
E dward I sla nd, Can ada, May 4· 5, 6. 1929. 
D istan ce, I ,53 r. 768 Kilo. (952 Miles). " 

Altit u de (United Sta t es)-Capt. H awthorne World a nd American R ecord. 
C . Gray , at Scott Field, Belleville , Ill., Ma rch 
9· 192 7. 
H eigh t , 8,690 Met ers (28, 5 IO F eet ). 

EIGHTH CATEGORY (4,00I-S .OO O CUBIC METERS) 
Duration (Germa n y)-H. K a ulen , December Dura tion-C. B . H armon, St . L ouis t o Edina 

I 3-I7 , I 9 I 3. Mo. , October ~ 1909. ' 
Time, 87H . Time , 48H , 26 I. 

Distance (Germa n y)- Berliner , F ebruar y D ist a nce- A. R . H awley, St . L ouis to La k e 
8-I o , I 9 I 4. . T~chotogama. October I7-I9, r 910 . 
D istance , 3 ,052 .7 Kilo . (I,89 6 .9 ~'!ties). D1sta nce , 1,887 .6 K1lo . (I,1 72.9 Miles) . 

Alt it ude (Switzerla nd)-W orld Alt1t ~d"" R ec­
ord, P rofessor Piccar d a nd Paul K1p fer, at 
Augsburg-Glacier d 'Obergurgl, May 27 , 
193 !. 
Height, I5,78I Met ers (S I ,77 5 F ee t). 

Alt it ude--Capt . H awthorne C Gray at s tt 
F ield, Belleville, Ill., M a rch. 9 , 1927. co 

H eight, 8,690 M eters (28,5 10 Feet). 



502 AIRCRAFT YEAR BOOK 

CLASS B- AIRSHIPS 

RETUR N I NG TO POINT OF DEPARTURE 

WoRLD REcORDs 

Duration (Gcrmany)-Dr. Hugo Eckcncr, 
"Graf Zeppelin ," s lv!aybnch, Lakehu rst , 
N. ]., to Fred rickshaven, Ge rm any, Novem­
ber 29, 30, 3I. 1928. 
Time, 71H, 7M. 

Distance (Germany)-Dr. Hugo Eckener, 
" G raf Zeppelin," s Maybach, Lakehu rst , 
N .J., toFredrickshaven, Germany, Novem ­
ber 29, 30, 31, 1928. 
Distance , 6,384.s Kilo . (3,967 M iles). 

A ltitude (France)-Cohen, at Conte, June rS, 
1912. 
Height, 3,080 Meters (ro,ro2 Feet). 

A~ ! EIUCAN RECORD S 

Durat ion-Ensign Maytbam, Navy A-236 , 
at Miami, Fla .. December 24 , 25, 19 18. 
Time , 40!-1, 26M. 

( t o R ecord .) 

(No Record .) 

SPEEDS FOR SPECIFIED DISTA NCES 

Speed for roo Kilometers-( No Record.) 
Speed fo r sao Kilo mete rs-(No R ecord.) 
Speed for 1,000 K ilomete rs-(No Reco rd.) 
Speed for 2 ,ooo Kilometers-(No R ecord.) 
Speed for s.ooo Kilo m eten-(No R ecord.) 

(No R ecord.) 
(No R ecord .) 
(No Record.) 
(No R ecor:l .) 
(No R ecord .) 

CLASS D- GLIDERS 

WORLD R ECORDS 

Duration (Germany)-Ferdina nd Sch ulz. 
glider "Westpreussen," at Ross itten Field, 
May 3, 1927. 
Time, 14H, 7M. 

AMER ICAN RECO !lDS 

GREATEST DISTA NCE OVER CLOSED COURSE 

Distance (Ger many)-Ferdinand Schulz, 
ghder "Westpreussen ," at R oss itten Field, 
M ay 3. 1927. 
Distance, 455.8 Kilo. (283.22 Mt les). 

GREATEST DISTANCE IN A STRAIGHT LI NE 

Distance (Austria)-Robert ' Kronfeld, Wien 
glider , Wasserkuppe to Ia Wolzauerhammer, 
August 24, 1930. 
Distance, r64.s1 Kilo. (102.221 Miles). 

SPEED OVER A CLOSED COURSE 

Speed (German y)-Ferd ina nd Schulz, glider 
" Wcstpreussen," at Rossitten Field, May 
s. 1927 . 
Speed, 54·S4S KPH (33.892 MPH). 

ALTITUDE ABOVE STARTING POINT 

Altitude (Austria)-R obert Kronfeld, "Wien" 
Rhon-R ossiter, at Lienlas , July 30, 1929. 
Height, 2,589 M eters (8,494 B'eet). 

CLASS G-HELICOPTERS 

Duration with return to starting point (Ita ly) 
-Mar inello Nelli , Ascanio, Ftat A so. at 
Rome, October 8, 1930 . 
Time, 8M , 45S. 

Distance in straight line non-stop (Italy)­
Marinello Nelh, Ascanio, Fiat A so, at 
Rome, October 10, 1930. 
Distance, r,o78.6o Meters (3,538.706 Feet) . 

.Altitude above point of take-off (Italy)­
Marinello Nelli, Ascanio , Fiat A so, at 
Rome, October I3, 1930 . 
. ;Height, r8 M eters (S9 .0S5 F eet). 



A ·rATION CHRO NOLOGY AND RECORDS 

Pla a E11tra11! 
1. U.S. 1\avy 

2 . Goodyca"r­
Zcppeli n Gorp. 

J. Detroit 
Balloon Club 

4 · U.S. Army 

5· Goodyear­
Zeppelin Corp. 

6. U.S. Army 

NATIONAL B.ALLOON RACE 

Akron , Oh"io, j u ly 19, 1931 

Officia l .Si"an rling of Contestants 

Pilot am! ; ! idG 
T . G. \\. Settle 
Wi lfred Bu sh nell 

F. A. Trotter 
R. ] . Blair 

E.]. Hill 
A. G . Schlosser 

K. S. Axtater 
H. H. Couch 

L. P. F urcolow 
]. B. Ricker 

E. i\•!. F ogelsonger 
john A. Tarre 

Platt of L a nding Dista nce 
18 mi. E E of Buffalo. N.Y. 195 m i. 
6 mi. NN E of E. Aurora. N.Y. 

m i. SW of Alden . N . Y. 

9 • mi. N W of Buffalo, N.Y. 185 mi . 
1 1 1 mi . E of Wel!and, Ohio 

3 mi. N E of Stevensville, Ont. 

8 
3 

10 
5 

4 
5 

IO 

2 

mi. E of Erie, Pa. 
mi. E of Westleyville, Pa 

mi. E of Custa rds, Pa. 
mi . S of Mea dviJie, P a . 
mi. W of Cochranton, P a. 

mi. · of Ravenna, Ohio 
mi . S of Mantua, Ohio 
uu. N E of Kent, Ohio 

nu . NE of Brimfield, Ohio 

IIO m i. 

So mi . 

18 mi. 

II mi. 



NATIONAL AIR TOUR, 1931 

Place at I I Rated Gross Empty Useful U nstick Stick A 11eraRe I 
Finish Plane Motor Used li .P. We ight Wei ght L oad Time Tim< Spud* Pilot 

--- ---------------
Ist Ford Tri-Motor. . . { 2 ~right J 6 · · · · · · } · · · I ,I iS I3,000 7.844 5,156 12.2 I l. 5 143.20 H ar ry Ru ssell. . .. ... I V\ n ght Cyclone .. . . 

2nd Ford Tri-Motor. . . 3 Prat t & Whitney Wasps I,260 13,500 7.960 5.540 10.3 9. 7 143 .20 ). H. Smart .. . .... .. 
3rd Cessna. . . . . . . . . . . I Warner . ............. !!0 2 , 260 1, 26 7 993 15.3 10.3 ! 20 99 Edd ie Sc hneider. 
4th G. B. Speedster . .. I Warner .. . ... . ... . .. 110 1,400 912 488 10.7 8. I 140 .78 L. R. Bayles .. . . . . . 
5th Buhl Air Sedan . .. . I Wright J 6 . .. .. . .. . . 300 4.200 2,478 I, 72 2 14.6 I I .5 126. o6 J . B. Story . . . .. .... 
6th Bird .. ..... .. . ... r Kinner ..... ...... . . 125 2,J03 ! ,3 18 985 14. I 9. 2 97.35 Capt. \\1m. Lancaster 
7th Bird ........ . . . . . I Ki nner . .... .. . . . . 125 2,303 1,318 985 15.7 13.8 I02.iS Lee Gehlbnch .... . . 
8th Stinson Junior . ... I L ycoming .. 215 3,265 2,2 22 1,043 13 . 9 7.2 11 9.-18 Eddie Stinson ... . . 
9th Great Lakes .. . ... I Cirrus ............... 90 1,580 1,0 16 564 13.0 8.9 100 .34 J oe l\!eehan ........ 

roth Aeronca ... . . . .... r Aeronca .. ... . . . ... 36 875 46 1 4 14 12.3 16. 5 64 . 10 G . E. Dickson ... .. . 

*The average speeds shown are computed on the laps scored in each case-tha t is , they show actu nl average fl ying s peed. 

I Total 
Points 

63.764. 3 
SJ,S !J.O 
44.343 . 7 
-14.106.3 
42 .910.6 
40,488.4 
40 .1 47 .9 
38 ,237 . 0 
36,167 . 2 
32,5 q. 0 

"" 0 
~ 

t:: 
::0 
() 

~ 
'Tj ...., 

><, 
tr1 
;> 
::0 
to 
0 
0 
~ 



LIST OF TROPHIES AWARDED- 1931 NATIONAL AIR RACES 

Douor Trophy A warded to Evwt 
The Cord Corporation . ... . ... . ....•......... Special Cord Fron t Wheel Drive Cabriolet .. Phoebe F. Omli e ... Sweepstakes Prize-Transcontinental 

Hand icap Air Derby 
Bendix Corporation ... . ... ... ...... . ... .. .... Vincent Bendix Trophy . ... .. . . . . .. .. . ... J. H. Doolittle ... . . Transco ntinenta l Free-for-All Speed ..__ 

. . . . • . , . . . . Dash to Clcvclar~d _ . '< 
Ohw Seamless Tube Co .......... . .. . ......... Ohw Seamless fu be I rophy ... ... . . .. . . .. l! nrold J ohnson ... . 1 ransconttnental 1 ree-fer All Speed 

Dash to Cleveland-non-stop s;= 
Shell E astern Petroleum Products, I nc ..... •. ... Shell Trophy . . .. . . . .. . ....... . . .. . .. .... M. Lambert ....... Event 1\!o. 101 .....:j 
Shell E astern Petroleum ProA_ucts, Inc ... .. . . .. . Shell Trophy .. . .... . ........ . . . .. . .. . ... R ay Moore . ....... Event No. 102 ....., 
Shell E astern Petroleum Products , Inc ........ . . Shell Trophy . ... . . . ... • . , ..... • . .. ...... John Li vingston .... Event No. 103 0 
Shell Eastern Petroleum Products, Inc ..... . . ... Shell Trophy .. . .... . ..........•.. . ...... John Li vingston .... Event No. 104 z 
Shell Eastern Petroleum Products , Inc .. ........ Shell Trophy ....... . • , ...... . .... . ... . .. R uy IV!oorc Event No. 105 - • 
Shell Eastern Petroleum Products, Inc ..... . . ... Shell :rrophy ..... . • .. ...... . •. ... . . • . ... R . H . Hall. ..... .. . Event No. 106 () 
Shell Eastern Petroleum Products , Inc ..... .... . Shell frophy . .... . .. • ........•• . ...... . . Lowell Bayles . . .... Event No. 107 
Shell Eastern Petroleum Products, Inc ........ . . Shell Troph y .... . .. . ......•.. . . . ..••.... Phoebe Om li e ...... Event No. 109 ;:r; 
Shell Eastern Petroleum Products , Inc ..... . . . .. Shell Trophy . ..... . .. . • . ... . . . .. • . . ... . . Gladys 0' Donnell . . Event No. 1 1 o ::0 
Shell Petroleum Corporat!on, St. Lou!s .... . .... Shell Trophy ............... . . . .. . .. ..... Lowell Ba~les ...... Event No. 1 oS 0 
Shell Petroleum Corporat1on, St. Lours ...... . .. Shell Troph y . ... ... . . ....... . ..... . . ..... Maude Tmt. .... . . Event No. 1 1 r z 
B. F . Goodr!ch Co ., Akron, Ohio . . .... . : ...... B. F . Gooqr,ich Trophy ...... ·,· .. . ... . .... Duke Muller .. ..... Event t-.;o . A O 
Goodyear T1re & Rubber Co., Akron, Oh1o ..... Goodyear I ~re & Rub ber Co. frophy . . .. . . M. La mbert ..... . . Event No. 1 
Universal Valve & Fitting Co .... !' ... ...... ... Universal Valve & Pitting Trophy .... . .... Vernon Roberts Event No. 2 l' 
General Tire & Rubber Co. , Akron, Ohio ... . ... General Tire & Rubbe r Co. Trophy ........ Ray Moore ..... . .. Event No. 3 0 
J . H . Williams Co ....... . ... .. ..... . .... . . .. . J . H . Williams Trophy . .... . . . . ..... .. . . . R. L. Hall. . . ...... Event No. 4 CJ 
Clifford W. :f!enderson ... . . .. : . . . . .. . . ... . ... Clifford W. :f!en,derson Trophy ... . .. . . . . . . J ohn Li v!ngston .... Event r.;o. 5 >-<: 
B. F. Goodnch Co., Akron, OhJO .. .. . ...... ... B. F. Goodnch frophy ......... .. . . • •.... john Ltvtngston . ... Event No.6 
General Tire: & Rubber Co., Akron, Ohio ... . ... General Ti,rt; & ~ubberTrophy . . . ... . . . .. John L!~ingston ... . ~vent l'!o · 7 iJ> 
Goodyear T1re & Rubber Co ..... . .. .......... Goodyear f1re & Rubber Trophy . .. ..... . . John L"mgston .. . . Event No.8 z 
Carey Machine Company . . . .... . .... ........ Carey Machine Trophy ..... ..... . .. . . . . . Ray Moore ........ Event No. 9 H 
Goodyear Tire & Rubber Co. , Akron, Ohio ... ... Goodyear Tire & Rubber Trophy .. . ... . .. . J.ohn Livingston .... Event No. 10 v 
General Tire & Rubber Co., Akron, Ohio ... . ... General Tire & Rubber Trophy . .. . . .. . . .. 1<.. L. Hall. ........ Event No. I r 
The Webb <;:. Ball Co., Cleveland, Ohi o ..... . ... Webb C. Ba.\1 T rophy ............. ... . . .. Jim Haizl ip . . . . . . . . Event r.;o . r 2 ::0 
Goodyear T ire & Rubber Co., Akron , Oh10 . . .. . Goodyear Tire & Rubber Trophy . . . ..... . . to well Bayles .. .... Event No. r 3 tT1 
B. F. Goodrich Co., Akron, Ohio ........... . .. B. F . Goodrich Trophy .. .. ... .. . . . ... . . .. John Livingston ... . Event-No. 14 () 
Goodyear Ti_re & Rubber Co. , Akron, Ohio ..... Goodyear Tire & Rubber Trophy . . ........ Phoebe Oml\e ... .. . Event No. 25 0 
C~rey Machme Company . . . . .. . .. .......... . C~rey Machme Trophy . . .. . ... .•. . ..... . Phoebe O,mhe ...... Event No. 26 ?=' 
Clifford W. H enderson ... . . ..... . . ........ . . . Chfforcl W. Henderson Trophy . . ... .. . .. . . Gladys 0 Donnell. .. Event No. 27 t:J 
B. F. Goodrich Co., Akron, Ohio . . . ... . . . .... . B. F . Goodrich Trophy ................ . .. Gladys O'Donnell . . Event No. 28 
Charles E. Thompson, Cleveland, Ohio ........ Charles E . Thompson Trophy . .. ... ..... . . Lowell Bayles . . . ... .Event No. 32 Vl 
Cleveland Pneumatic Tool Co., Cleveland , Ohio. Cleveland Pneumatic Ae ro! Trophy .. . . . .. . Maude Tait . . ... . . . Event No. 33 
The Higbee Company, Cleveland , Ohio ........ T he Higbee Trophy .... . .. .. ............ . Eldon Cessna . . . ... Event No. 36A 
Senator Hiram B1ngham, Washington, D. C ..... Senator H iram Bingham Trophy . . ........ I,!oyd Lane .... .. . . Specia l Sportsma n Pilot Race-Free-

for-All 
Douglas Aircraft Company . .. .... . . .... . ..... Douglas Trophy ................... . ..... Capt. J. K .Gill, Ohio Event No. 38 

National Guard '-" 
0 
'""' 



1931 NATIONAL AIR RACES 
August 29th - September 7th 

Cleveland Municipal Airport, Cleveland, 0. 

TRANSCONTINENTAL HANDICAP AIR DERBY-SANTA MONICA, CALIFORNIA TO CLEVELAND, OHIO 
WOMEN'S DIVISION 

P lace Pilot Plan e E >tgin e P ercen ta ge Cash Prize 
I st . . . . .. .... . Phoebe Omlie . .. . . . . . . . ... . . . . . Monocoupe . .. . . ... . .. . .. . . Wa rner ...... . . . .. . . .... . . . . 109 . 19 . .. .. .. ... . ..• . . ... . .. I J ,OOO . oo 

!rt :· :. :· :· :. :· :· :· :· r~{~~~~~:t::: : ; ; ::::: :: · :; :. w~::::>. ~ ·:::;:::: ·:. ~;;~;f:_~· <.: . ::. ·: ::: :: ·: · !t ~i:: . :::::: ·. :: · · ·. : . : . · : :~i : ~~ : ~~ 
TEANSCONTINENTAL HANDICAP AIR DERBY-SANTA MONICA, CALIFORNIA TO CLEVELAND, OHIO 

MEN'S DIVISION 
Place Pilot P la>t e E ngine Percwlage Cash Prioe 

~~~:::: :: ::: .P~ec:a!:s~r~~ ·.: :: : :: : :: : : : : : ::: ~·a~~ ;:o·t·h . · . .. : :: : ::: :: :: : ~\~i~·r :: :: :::::: : : ::: : : ::: : :~~: ~~:: : ::: : : :::.::::::: : : : s~:~ ~g: ~g . 

1~~ :: :: ::: :: :~!£e~i~sif:~f<: : : :: : :.::: :: :~ei~~~~~~~ : : :: ::: : : : : : :: : :E~~~~~ ::: : :: :::: ::: ::::: : ::~U~: : : :: :: :::: :: :::: :: :: :: :':·~a~: o~ 
TRANSCONTIENTAL FREE-FOR-ALL SPEED DASH-BENDIX TROPHY RACE 

LOS ANGELES, CALIFORNIA TO CLEVELAND, OHIO 
P lace Pilot Pla>te E ng i11 ~ Ti me Speed Cash Prize 
rst ... . .. . . ... ] . H. Doolittle .. . .............. Laird . . . .... .. . . . . .. . ... . . Wasp .. .. ....... . . . ....... . 9:ro: 21. . . . . . . 22J . OJ8. . .. $7 ,;oo .oo 
2nd .. ...... . . H . S. J ohnson . . . . . .. . .. . . ... . . . Lockheed . . . .. . .... . ... . .. . Wasp . . ..... . . . . .. .. . .. . . . . ro: r4:22 ....... 199. Sr6...... . 4,500. oo 
3rd . ... . . . . .. Beeler Blevins ..... .. . .. .•• • . ... Lockheed .. . .. . ... . . . . . . ... Wasp . ... . .. . .. . .... . . . . ... I0:49=JJ ..... . . r88.992 . . ..... J ,Ooo . oo 
4th ... .. ... . . Ira C. Eaker . . . . . .. . . .. . .... . . . Lockheed . . .. . . . . ... . .. . . . . Wasp . . ...... . . . . . ......... ro :s9:45 .... . .. I86 . o; o . 

EVENT "A"-MEN'S 115 CU. IN. FREE-FOR-ALL-6 LAPS 5 MILE COURSE 
Place Pilot Pla11e E ngi11e Tim e Spud 
rst ... ... . . . .. Duke Muller . . .. . . ..... .. ... . . . Heath . . ... .. . . . . .. . . .. .. .. Continenta l. .. . .. . . . .. . .. ... r9:45.2 I . . ..... 9I. I 2J. 
2nd . ... . • . . .. W . F ranklin . . .. . . . . ... . . .... . . Church . .. .. . . .•. . . . .. . . . . . Church J -3 . . . . . • • . . . . . .. . . 20 : I r .66 ... . .. 89. I 33. 
3rd .. .. . ..... M. Lambert. .. . . . . . . .. . .. . .. .. H eath . . . . . . .. .. . . ... ... . .. Cont inenta l. . . . . . . . .. . . .. . .. 21:55-42 .. . . . . 82. 103 

EVENT "B"- MEN'S 115 CU. IN. A.T.C. RACE- 6 LAPS 5 MILE COURSE 

Cash P rioe 
S<!OO . 00 

240.00 
r6o . oo 

Place Pilot Pla11 e E>t gi11 e T ime Speed Ca sh P ri•e 
rst .. . . .. .. ... H . A. Speer . .. . . . . . . • . .. . .. . .. . Aeronca . . ... .... . ... ...... Aeronca . . ... . .. . . • . . .. . ... . 23 :49. 11. ..... . 
2nd . . . ... . ... Thos. Cushman ... . . . . . .. . .. . . . Aeronca . . . . . . .... • . . . .. . .. Aeroncn . . ........ . .. . . . . . .. 24:0 1.07 . . . .. . . 
3rd .... .. ... . H . Eichhammer .. ... .. . . . . ..... Aeronca . . ... . .. .. .. . ...... Aeronca ... . . . . ... . ..... . . . . 24:30.28 .. . . .. . 
4th . . . . • . .. .. Freddie Lund . . . . . .. . . . . .. ... . . Aeronca ...... . .. . . . . . .. . .. Acronca .... . . . . . . .. . .. . .. .. 2 4:2 5.56 ... . . . . 

75 . 57 1. . .. . 1300 ,00 
7 4 . 944 . . . . . r So . oo 
73 . 455 · .'.' .. 120 . 00 
73 . 691 .. . .......... . . . 
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EVENT NO. 1-MEN'S 276 CU. IN. FREE-FOR-ALL- 6 LAPS 6 MILE COURSE 
Place Pilot P la 11 e E 11 gi11e Time S pad 
I st ..... . . ... . M. Lambert . . .. .. ... . ... . ... . . Heath . .. .. . . .. .. . .. . . . . . . . Hea th 4-in-L . ... .. . . . . . . . ... 1 2:J O. I6 . .. . . . . 1 19. 97 ·1· 
2nd . .. .. . . . . . B. Stevenson ... . .. . .. . .. . ... .. . Monocoupe . . . . .. . ... . . . . .. Lambert .. . . . .. . . .. . .. . . .. .. 12 :sJ. OO . ... . .. 1 16 . 4 29 ..... . . 
3rd .......... Art C. Chester . .. . . ..... . .... . . Da,·is . . ... . .... . . .. .. . . . . . LeBlond . .. .. ... ...... . ... . . 12:05. 22 .... . .. 114 . 0 17 .. 

EVENT NO. 2-MEN'S 276 CU. IN. A.T.C .- 6 LAPS 6 MILE COURSE 

nsh Pr i ~ 
Ssoo . oo 

J OO . OO 
200 . 00 

Place Pilot Pla ne E n gine T ime Spud Ca.<h Pr ice 
rst .. ... . .... . Vernon Roberts . . . . .. .. . ....... Monocoupe . . . .. . .. . ... . . . . Lambert .... . . . . . . . . . . . . . ... 12:sJ.06 .. . . . . . 11 6 . ,po . . . . .... . SJ OO . oo 
2nd .. .... ... . B. Stevenson .. ....... ... .. ..... Monocoupe .. . .. ....... .. .. Lambert .. .... .. . ..... . .... . 12 :s4 .08... . . . r 16 . 267 ..... .. .. 180 . oo 
3rd . .. .. ... .. Art C. Chester . .. .. . .. .. .... ... Davis ... ... . .. . .. . . ..... . . LeBlond .. ... .. . .. . . . . . . .. . . rJ :OJ .82 .. .. .. . 11 4 . 828 . . .. . .. . . 120 . 00 
. .... . . . .... . H . Christensen . .. . .. ..... . .... . Monocoupe . . . .... . . . .. . . . . L3mbert . .. ......... . . . . . ... out lnp 4 

EVENT NO. 3- MEN'S 400 CU. IN. FREE-FOR-ALL- 6 LAPS 6 MILE COURSE 
Pla ce P ilot Plan e ll.n gi·ne T ime S pu d Cosh Pr ize 
I st . .... .... . . R ay Moore ... . . . .. . . . . . . ••. . . . K eith Rider .. . . ... . . . .. . .. . Menasco . . . . . . . .•. . . ..... . . 9:34.9 1 . . . . .. . 156 . s .16 .. . . . . ... S6oo .oo 
2nd . .. . .. . ... Ben 0 . H oward . .. . .... . .. . ... . H oward .. . ... . . . .. . ... . . . . Gi psy .. . . ... . . .. . . . ..... . . . 9 :; 8.07 . ... ... 150 . 484 ... . .... . 360 . oo 
J rd . . . . . .. . . . s. J . Wittman . .. ..... .. .. . .. . .. Wittman R .. .. ... . . . .. . . . .. Cirrus . .. .. . .. . . . ... . . . . .... o:s8 .!) 1 . . . . ... ISO. 272 . . . . . . . . . J . j O . 00 

EVEN'f NO. 4- MEN'S 400 CU. IN. A.T.C. RACE-6 LAPS 6 MILE COURSE 
Place P ilot Plane B ngi11 e T ime S pud Cash Price 
I st .. . . . ..... R. L. H a ll .. . .. . ... . ..... . .. .. . Gee Bee D .. .. .. . . .. . .... .. Mennsco C4 .. . .. . .... . .. . .. IJ: so .Sp .. . .. . . 128 . 538 . . . . . .. . . g,,oo. oo 
2nd .. .. ... ... B . Stevenson .... .. ... . . .. .. . . . . Monocoupe . . .. , . ... .... . . . Lambert .. ... . . .. ... .. .. . ... 'I S :27. 12 .. . .. .. 11 6 . 48p ....... .. 240 . oo 
3rd ... .. . . . . . Art Chest er : .. . .... .. .. . . .. .. . . Davis .... . . . ... .. .. . . .... . LeBlond . . .. .. . . . .... . .. . ... IS :40.95 . . .. . . . 1 14 . 7 77 . . . . . . . . . 160 . oo 
4th . ........ . R obert Wei! . . .. ... . .. ... ..... . Monocoupe . ... .. . . ... . . . .. Lam bert . . .. .. . . . . . .... . . . .. ' 5 '47 .JO ... . . . . 1 12 . 8 17 ............ . . . . 

EVENT NO. 6-MEN'S 610 CU. IN. FREE-FOR-ALL-6 LAPS 6 MILE COURSE 
Place Pilot Pla 1re Eng ine T ime S peed Cosh Pr ic 
I st . . . .... .. . . John Livingston . . . .. .... . . . . .. . M onocoupe .. . .. . . . . .. .... . Wa rner .... . . . . ..... . .. ..... 12:5 1.00 ... . . .. 140 . 77 ... . ..... $6oo . oo 
2nd ... . . .. ... Ben 0 . H oward .... . . . . . . . . . . .. H oward . . . . . . . . ....• . . .. . . Gipsy . ..... . • . . . . . . ........ 13:01).20 ... . . . . 136.8,17 ... . . . .. . 360 . 00 
3rd ..... . .... Vernon R oberts ..... .. .. .... . .. Monocoupe . . .... ...... .. . . Warner .. ... . .. . . . ..... .. .. . IJ:J 2. 16 .... . . . LJ 2. !)78 ... . . . ... 2<10 . 00 
4th . ... . ..... Jim H aizlip ......... ..... ...... Laird . ........ . .. . . .... . . . Ra nger 6 ... .... . .. . .. . . .. .. 13:37·48 .. . . . . . r 32 . r 13 . 

EVENT NO. 6- MEN'S 610 CU. IN. A.T.C. RACE- 6 LAPS 6 MILE COURSE 
Place Pilot Pla ne /l. ngine T ime S peed Cash P ritn 
I st .. .. .. .. ... J ohn Livingston .... ... ... . .. .. . Monocoupe .. . . . . .. .. ... . . . Wa rner . . .. . ... . . . .. . .. . . ... 1 2 :os .85 r 48 . 79 r. ...... .. S400 . oo 
2nd .. . . ... .. . Vernon R oberts . ... .. .... ...... Monocoupe . .. . ....... . .... La mbe rt . ... . .. .. . ... . .. . .. 12:28.95 .... . .. r 44 . 20 l. . .. . .. .. 2.10 . oo 
3rd . ... ... ... P et er Brooks . . . . ..... . . ... . .. . . Monocoupe . . . . . . . . ... . . .. . Wa rner . . . . . .. . . .. ........ .. 13: '1 0.6 1 . . .. .. . 136 .603 . . . . . . . . . 160 . oo 
4th . . . .... . .. z. Granville ...... . .. . . .... . .. . . Gee Bee ... . .. .. . ... ... .... Warner .... . ... ..... . .. .... . 13 :22. s3 .. . . . . . 134 . 57 4 .. . . . .. , . . . . . .. . 

EVENT NO. 7- MEN'S 660 CU. IN. FREE-FOR-ALL- 6 LAPS 6 MILE COURSE 
P lace Pilot Pla ne E ngine Ti me S peed Cash Pr ize 
1st .. .. . ... . .. J ohn Livingston .. . ..... ... .. . . . Monocoupe . .... . . . ... . . . . . Wa rner .. .. . . . . .. . . . . .. ... .. 12:s4.1S . ... • . . 139 . .507 .. .. . . . . . $900 . 00 
2nd . .. . . .. . . . Ben 0 . H oward .. . ... . .. . ..... . H oward . . . ... . .. . . . . . . .. . . Gipsy . . . .. . . . .• . . . . .. . . .... IJ:04.J8 .... . .. 137 .688 .. . . . . . . . s4o . oo 
3rd .. ... . . . .. Vernon R oberts .. ....... .. ..... Monocou pe .. . . . ... .. . . . . .. Warner .. .. . ..... ...... . . . .. 13 :2s .64 .. ..... 133 . 888 . . .. . . . .. 360 . oo 
4th . .. .. . .. . . Jim H aizlip ... . .. . .. .. . . .. ... .. Laird .. .... ... . • . .. . . . . . .. Ranger 6 . . . . . . . . .. .... . . .. . 13:J 2.45 . . . . . .. T.! 2 .93 1. . . ... . ...... . . . 
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EVENT NO. 8-MEN'S 660 CU. IN. A.T.C. RACE-S LAPS 6 MILE COURSE 
Place Pilot Plam Etzgi11 e T ime Spud Cash Prite 
1st ..... . .. . .. J ohn Livingst on .. . . . . . . . .. ..... Ivl onocoupe . ...... . . ..... . . Warner. . ..... .. . .. . . ....... I3 :34.75 . . ..... 132. 555 . ... . ... . $6oo . oo 
2nd ...... . ... Vernon R oberts ..... . ..... . .... . Monocoupe .... . . ......... . 'Narner ...... . . . ... ....•.... I3:51.02 ... . .. . 129.960 . . ....... 360 . oo 
3rd . .... . .. . . P et e.r Brooks ... . . .. . .... .. . . ... Monocoupe .. . .... . • . . . .... Warner ... .. .......•.... . ... I4:3 1.54 . .. .... I 23.9 18 ....... . . 240 . 00 
4th ... .. . . ... Lowell Bayles . . . . . . . . . ..... . ... Gee Bee D . . . .. . .. . . . .. . . . . Menasco ... .. .. . . . ... . .. ... I 4:55 .43 .. . . . .. I 20 . 6 I 2 ... . . . ..... . . . . . 

EVENT NO. 9- MEN'S 800 CU. IN. FREE-FOR-ALL- 6 LAPS 5 MILE COURSE 
Place P ilot Pla11e • E11g i11 e Time Speed Cash Prise 
1st ... .... . . .. R ay M oore . .... . ..•. . . . . ...... K eith Rider. . .. . ...• . ...... Menasco . . . . . . . . . . . . . . . . . . . 8 :06.23 .... . .. 185 . 097 .. . ... . $1,200 . oo 
2nd . . ........ J ohn Li vingst on ......... . . ..... Monocoupe ........ . . .. . ... Warner .. . . . .. ... . ... ... . ... I0 :02.J4 ....... 149.466 ........ . 720 . oo 
3rd ... . . . . . . . Ben 0 . H oward . . . . . . .. . . . . . . .. H oward ......... .. . . .. .. .. Gi psy ... . ........... • ...... 10 :04.90 ... .. .. 148. 784 . . . . .. ... 480 . oo 
4th . .. .. . . ... Arthu r J . D avis ... .. . . . . . . .. . .. Waco IO T . . .... . . . . . .. . .. Wrigh t J-6 . .. ... .. ... . . . . .. . 10:07.93 ... ... . 148 .043... . . . .. . .. . . . . 

EVENT NO. 10- MEN'S 800 CU. IN. A.T.C. RACE-10 LAPS 5 MILE COURSE 
Place Pilot Pla.zc E 11 gi11 e T ime Spud Ca sh Pri ec 
1st .. ..... . ... J ohn Livingston ... ... . .. .. . .. . . Monocou pe . . . ... .. . ... . .. . Warner .. ... ... .. .. . ... .. ... 20:39.49 . .... . . 145. 22I .... .. ... $8oo.oo 
znd . . .. . ..... Arthur Davis ............ . .. . .. Waco IO T ..... . . . . ..... . . Wright J-6 ...... . . . ... .. . . .. 21:07.8 1 ..... . . 14 1. 977 .. .. ..... 480. oo 
3rd . ... .... .. Lloyd O' Donnell . . . ........... . Waco IO T .... . • . .... . . . .. \Vright J- 6 . . ... . . ... . . . . . .. 21:to. z r. ... 141.708 ...... . .. 320.00 
4th . . ..... . .. Vernon Rober ts . .. .. . .. . . .. . . .. Monocoupe .. ..... . . . ..... . Warner . . .... . . . . , . ... .. . ... 21:.)7.66 . . . . 138. 71 1 . . ... .. . 
sth ..... ... .. Arthur Kil lips .. ... ....... .... .. Waco I O T . . .... .. . . .. . . .. Wr igh t ... . . . ...... .. . .... . . 22:10.88. . .. I35 . 248.' .. . 

EVENT NO. 11- MEN'S 1000 CU. IN. FREE-FOR-ALL-5 LAPS 6 MILE COURSE 
Pla ce Pilot Plane F:11 ~ i11e Time S.oeed Ca <h Pri :e 
1st .... ... .... R . L. H al l. . . . ......... . ... . ... Gee Bee . ...........•.. ... . Wasp J r .. .. .... . . ....... . .. 7:54.82 . ...... 189 .545 . .... .. S 1,500. oo 
2nd .. . .. . .... R ay l'vloore ....... . . . . ... . . . ... Kei!:h Ridcr ...... . ... . . . ... iVIenasco .... . . . . . .. . .. . . . . . 8: 26.t 6 . . ..... rn.So9. . ... . . 900 . 00 
3rd . .... .. .. . W . J . WedP.ll. ..... . .. .. ........ \Vedell \Villiams ... . ... . . . Wasp . ... . ... . ......... . ... S:s8.;8 .. . . ... 167 . 106....... 6oo . oo 
4th .. . . . . . . . . Ben 0. H oward . . .. . . . . .. . . .. .. H oward . . . . ... ...... . ..... Gipsy .. . . . . . . . . .... .. .. .. . . ro: 16.10 . ...... 146. o8o ..... . . . . ... . 

EVENT NO . 12- MEN'S 1000 CU. IN. A.T.C. RACE-5 LAPS 5 MILE COURSE 
Pla ce Pilot Plane Engine Tim e S peed Ca sh Prioc 
1st .. . ........ J im H aizlip . .. .. . ... ... . . . . .... Laird .. . . . . . . . . . . . . .... . .. 'iVasp Jr. ..... . . .. .......... 10:5s.14 . ...... 137.249 ... .. . . $ 1 ,ooo . oo 
2nd .. .. . .. .. . J ohn Livingston .......... .. .. . . Monocoupe ............ . . .. Warner .. .. .. . . . ....... . . ... 11 :o;.4S .. ... .. 135. 240...... ooo . oo 
3rd . . .. .. . . . . Ar t. J. Davis .... . .. . . , .. . ... . .. Waco 10 T . . . .. . . . . . . . . . . \\'right J- 1\ .. . .. . ..... . ..... . 11: 25. 70 .. . . . . . 13 r. 252 . .... .. .. <\00 . oo 
4th . .. .. . . .. . Arthur Kil lips . . .. .. . . .. .. . . .. .. Waco 10 T ..... . .. . . . ..... ·w right J -6 . . ......... . .. . . . . t t :3 1. 35 .. .. . . . 13 1 . 8oo ...... . 

EVENT NO. 13- MEN'S 1875 CU. IN. FREE-FOR-ALL-5 LAPS 10 MILE COURSE 
Place Pilot P lane E ugiuc Ti ma Spud C11slz Prioc 
rst .. .. . ... ... Lowell Bayles ..... . . . . .. .. . ... . Gee Bee S . . .. . . .. •....... . Wasp J r .... .. .. . .... . . .. . .. 14:33. 78 .. . .. . . 205 . oor .. . . $1 ,Soo . oo 
2nd .... . .... . Jim H aiz lip .......... . . . .. . . .. . Laird . ........ .. .. . . . .. ... Wasp J r . . . . ... .. .•. . . , . .... zo :o0./1 .. . . . . . l .\9 . 9 11...... . 1,080 . oo 
3rd . ..... . ... Ben 0 . H owa rd .. . ..... . ... .. .. H oward ...... . . . • .. . .•.. . . G ipsy . .. ... . . ...... . . . .. .. . 20 :20.8.1 . .. . . .. 14 7. 439. . . . . 720 . oo 
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EVENT NO. 14-MEN'S 1200 CU. IN. A.T.C. RACE- 6 LAPS 6 MILE COURSE 
Place Pilot Plane E. ngi11 e T im< .)'purl 
rst . . . .. .. . . J ohn Li vingston . . .... .. . . ...... Monocou pe . . . .. .. . . ... . . . . Wa rner ..... . . ... .. . . . . . .... IO: ~J - 58 ... . ... f.l .l . J27 . 
2nd ... . .. ... . George H arte . . . .. .. .. . .. . . .. . . Cessna ... . . . .. . .. . ... . .. . . Wrigh t J-6 .. . .. . . . . . . ....... rO: J O.JS ... . ... 1.;2 71).1 
3rd ... . ... ... Arthur Davis .. . .. . .. . ... .. . . . . Waco 10 T . .. . . ... ... ..... Wright ] -6 . . . . .. . . . .. . . ... . . 11:21.7 2 ....... IJJ Ol<J 
. . . . . . . • . . . . . Ji m Haizlip . . .... . .... .. . . . . . .. Laird . . . . . . . . . . . . . . . Was p Jr. . . . . . . . .. . .... . ... 10:20. q . .. . . . . 145 . 1 2R ... . .. . 

* Cut scatteri ng py lon-disq ual ified . 

EVENTS NOS. 16, 16, 17, 18, 19, 20, 21, 22, 23- SCRATCHED FOR LACK OF ENTRIES 

EVENT NO. 24- WOMEN'S 360 CU. IN. A.T.C. RACE- 6 LAPS 6 MILE COURSE 

ash l'n: 
$r.JOO 01 

~JO 00 
.1Bo oo 

• 

Pla ce Pilot Plane E.ngi "" T im< Speed Ca rh l 'r iar 
rst ..... ... . . . Mae Haizlip .... ... . .. . ... . . ... Davis . .. . . . . . ... • . .. .. . . .. LeBlond . . ... ... . . .. ........ 1J: s(qo . .. . . .. 107 . 60.1 ~500 oo 
2nd .. ........ F. Klingensmith ... . . .. .... .. ... Monocou pe . . . . . .. .. . .. .. Lambert .. .. . .. . ... .. . . . .. .. f.I :J0.6o ... . .. . 10.3 .• 176 . . ..... . . $JOO. oo 
Jrd .. ........ Betty Lund . . ....... ... . . . . . . . . Aeronca . . . . . .. . . ..... . . Aeroncn . . . .. . . ... . . . . .. . . . . ~ 1 : 2. 1 .fn . ... ... 70 . 051) . . . . ..... JOO . oo 

EVENT NO. 26- WOMEN'S 610 CU. lN. FREE-FOR-ALL- 6 LAPS 6 MlLE COURSE 
Place Pilot Plane P. nRi ne Tim e Speed Ca <h Pn z 
rst ...... . .... PhoebeOmlie . . .. . . .. . . .. .. . . . l'vlonocou pe ... .. . . . ... .... Wa rner .. .. .. • .. . . ..... . . .. IJ :sr.so ...... l l<J 81!5 ....... Ss oo . oo 
2nd ...... . . . . Mae H aiz lip . .. . . · . .. . ...... . . . . Gee Bee .... . .. . . . . ..• . .. . . l'vl cnnsco .. . . . . . . ... . . . ... .. 1 J :s4 .08 . ... ... l l<J ·IRJ .100 oo 
Jrd .. . . . . . . .. Maude Tait . .. . . ....... .. . . . . . . Gee Bee . . . .. .. . . ... . .. . . . . Wa rne r . . . . . . ... . ..... . ... . . 1.1 :o r. 56 . . . . . . uS . JJ .I · . . . . . . . . JOO . 00 

EVENT NO. 26- WOMEN'S 660 CU. lN. A.T.C. RAC 6 LAPS 6 MILE COURSE 
Pla ce Pilot Pla ne l::ngint T i mr Spad Co sh l'n er 
rst ... .... .. . . Phoebe Om lie . . . .. ...... . . . . . . . Monocoupe . . .. . . .. . ... . . .. Warner . . .. . . . . . .. . . . .. . . . .. 1 J :35.2 1 . . . . . . . 132 .1ft 1 . ...... . . S7 s o . on 
2nd .. . . .... .. Mae H aizlip . ..... . . . . . . . . . .. . . Gee Bee D . ... .. .. . . .. .. . .. !Vl enasco . .... . . . . .. . . .. . . .. rJ:J8 .68 ....... IJ I . <J.IS .. . ... . . -!50 . 00 
Jrd .... .. . ... Maude T ait ....... .. .. . .. .. . . .. Gee Bee E .. .. . .. . . .. . . . .. . Warn er .... . .. ... . .. ... . . .. . IJ :.IJ -33 ..... .. 1:11 . 17.1 .... . ... . :1oo . oo 
4th . . . ... . . . . J ean LaRene . . ... .... . ... .. . .. . Rearwin. .. . . . . .. . .. . . . . Challenge r . .. . . . . . . . . . . . . . . 15 :JJ-43 - ... . . . 1 15 . 70J .. .. . .. . ... . .. . . 

EVENT NO. 27- WOMEN'S 800 CU. IN. FREE-FOR-AL 6 LAPS 6 MILE COURSE 
Place .. ... . . .... Pilot Pla11 e E >l gi >l e T i mr S pud Cash Pritt 
rst ... . . .. . ... Gladys O'Donnell . ... ... . . .. . . . Waco . . . . . . . . .... . . . .. .. .. Wright .. ... . . ....... . . .. .. . 1 1 :01).87 ...... . IJ .I . 354 ... . ... $1 ,ooo . oo 
2nd .. . .... . .. Mae Haizlip . . . . . . . . . . . . . . . . . . Tra vela ir . . . .. . .. .. . .. . . . . . Wright . . . . . . . . ..... .. . .... . 11: 2,3.77 . .. .... r J 1. 62J ... .... . , 600 . oo 
3rd ....... . . . Opal Kunz . . . ...... . . ... .. . . . . . Waco . .. . . ... . . .. . . ... . . . . Wright . .. . . . . .. .. . ... . . .. .. 11:46.2.1 . .. ... . 127.•135 - .. ..... , 400 . 00 
4th . . . .. .. . . . F. Klingensmith.. . ... .. . . . .Cessna . . . . .. . . . .. . . . . ... . Wright . . . . . . .. .. .. .. . . . . . . . 12:03.6? .. . . . . . 124 . 362. ... . . . . ... , . . . . 

EVENT NO. 28- WOMEN'S 1000 CU. IN. A.T.C. RACE-6 LAPS 6 MILE COURSE 
Pla ce Pilot Pia u~ E. nr. ine Tim e Sp-erl r 11sh Pri:c 
rst ......... .. Gladys O'Donnell. . . . . . . .... . .. Waco .. . . .. .. . . . ....... . . . Wright J -6 . .. .. . ...... . . . . . . 1 O:iJ!). I? .. . . . . . 138 , O.lS . ..... . S 1 ,250 . 00 
2nd .. .... . ... Mae H aizlip . . . . . . . . . . ..... .. .. Laird ..... . . . . ........ . . .. Wnsp Jr .. . ... . . . .... .. . . .. . 10:57 ·'10 ....... 1 J 6 . 884 . .... . . . . 750 . oo 
3rd .. . . •... .. F lorence Klingensmith . . . . . .. .. . Cessna . . .. .. ... ... . . .. . . .. Wright J · I\ . .. . . • . .. . . . . .. . . , 1 1: r 4.88 .. . . . .. r J J . 357 . . .. . . ... soo . 00 
4th ..... . .... Mildred Morgan .......... ..... . T ravclai r . . .. . , .. . . .. . .. . .. Wright J ·s ..... . ... . .. . .. . .. 14: 2 r.o8 ... .. . , r04 . 51 0 . ....... . .. . , . . . 
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EVENT NO. 29-WOMEN'S 1875 CU. IN. A.T.C. RACE-5 LAPS 5 MILE COURSE 
Place P ilot Pla11e E1tgi1t e Tim e Speed Caslt Pri&e 
rst . .. .. . . . . .. F. Klingensmith . ... . .. . .. .. . . . . Cessna .. .. . . . .. .. . . . .. . ... Wright J-6 ... . . ... .. ... ..... 10:37.3 r. ..... . 141 . 218 . . .. . .. $1,500. oo 
2nd . . . .... . .. Mae Haizlip . . . .. ... . .. . . .. .. .. Laird .. . .. ..... . . . .... . .. . Ranger .. .... . .. . . . .... . . .. . 10:41.99 . .. .. . . 140. 189 . ... . . . .. 900. oo 
ard .... .. . . . . G~adys O'Donnell .. . . . . . . . . . . .. Waco . . . . .. . ....... . .. . . . . Wright J-5 .... .. . . . . . . . . .. . II :oo. 2 r. . . .. .. 136 . 320 . . . .. .. .. 6oo. oo 

EVENT NO. 30--MEN'S AND WOMEN'S MIXED RACE- 5 LAPS 10 MILE COURSE 
Place Pilot Pla11e Engi11 e Tim e Spu d Caslt Pritt 
rst .. .. ... ... . Robert Hall . ...... . .. . . ...... . . Gee Bee . . . .. . . .. .. . . . . .... Wasp Jr .. .. . . . . . ... . . . ... .. I 3:28.54 . . .... . 222.623 ..... . . $1, 250. oo 
2nd ... . . . .. . . _T . Wedell .. . .. ....... . . . ..... . . Wed. Williams . . .. ... .. . . . . WaspJr . ... . ... . . . ... .... .. 13 :34-30 . ... .. . 221.048 . .. ... .. . 750.00 
3rd . . ... .. . . . Jim Haizlip . .. .... . . . .. . . . .. .. . Laird ... . . ..... .. . . . ...... Wasp Jr . .. . ... ... . .... . . .. . 18:1 6.26 .. ... . . 164. 194 ... . . . .. . 500.00 
4th .... .. .. . . Opal Kum . . .. . .. . ....... . . .... Travelair . . . . .. ... .. . ..... . Wright J-6 . ..... . . . .. . .. . .. . 20:5 2.47 . . . .. .. 143 . 7 I6 . .. . . . . .. . . .. . . . 
. . . . . . . . . . . . . Bettie Lund .. . . ..... . ....... . . Waco TW . . . .. . . . . . .. .. . .. Wright J-5 .... . . . . . ... ..... . Out in fourth la p 

EVENT NO. 31-CIVILIAN ACROBATIC EXHffiiTION-DEMONSTRATIONS BY INVITATION 

August 29 
Pilot Pla11e E11gi11e 

~~~:ictii;:v{~~~~~ : : : : : : : : : : : : : : : : : : : : : : :: : : : : : ~~~~~~~:~ : : ·.: ·.:: ::: ·.: ·. ·. ·. ·. ~:~~~~~- .' : : : : : : :: : : : :: : : : ::: ::: : : : : . : : : : :: : : : : : : :: : : : : : :::: : : : :: 
Arthur David ..... . ... . .. . . . .. ...... . .. . . . . . Waco . . . .. . . ... ..... . .... . Wright . .. . . . .. . .. ... ........ . .. . . . . . ...... . . .... ....... . .. . . . ..• 

August 30 

~~~~Bt~1~~;ie:r:. :::: ::: ::::: :: ::::: : :: ::: : ~~=:~~~~~~: :::: :: :::: : ::: :i~~:J~1-·i9.~·: : :: : ::: : :::: : : ::: : :::: : : : ::: ::: : ::: ::: :: :: : :::: : :: : 
August 31 

H. A. Speer. . . .. . . . . . . . . . . .. ... .. .. .. ...... Aeronca .. ... . . .... .. . . .. . . Aeronca .. .. . .... . .... . .. . . .... .. . . .. . ... . . ..... . . . ...... . .. . ... . 
Thomas Cushman . .. . . . . . .. . . . . ... . . . .. . ... . Aeronca ..... . ... . ... .... . . Aerouca E-11 3 .... . ... . . . . . . . . .. . .. .. . . . . . ... .. .. . . . ............ . 
Owen Lazenby . . . . . . . . ... . . .. .. ... . .. . . .. Aeronca C-3 . .. ..... ... ... . Aerouca E- I I3 . .. .. . . .. .. . . . ....... . ... . .... . .. . ......... . ... . .. . 

September 1 

~~~~~§~~~~::: ::::: : ::: : :: : : :: :: :: : : ::::: :E~~~~lr~~~~ :;i.:: :::::: :: : : ~?r{~~ -~.-?6~·: ·: :: : : :: : :: : :: : : : : ::: : : ::: : : : :::::::::: : : :: :: 

September 3 

ifil~~~e J'~r~g~~ge·r : ::::: ::::: ::::::: :: :: : : : : : Vr~~~l~i~: : : : :: ::: : : ::: : :: ;~i~~~ H:::: : ::::: : :::: :: ::: ::::::: ::: ::: :: ::: ::: ::: ::::: .. . · · · 
John Liv;ngston .. . . . ... . . . . ... . ... . .. . . .. ... Monoplane . . . . .. . ........ Wa rner Radial I IO .... . 

September 5 
Freddie Lund .. .... . ... . .. .. . .. .. .... .. ... .. Waco TW ... ...... ... ... .. Wright J-5 .. .. . . .... . ... ... . .. .......... . . .. . . .. .. .... . . .. . . .... . 
Peter Brooks .... . . . . . . . . . . . .. .. . .. . . . . ... . . . Monocoupe .. . .. . . ... . ..... Warren ... . .. . .... . . ... . .. . ... .. ... . ... .. . ... .. . ... . . . . . . . . . . . . 
Arthur Killips . ... . ... . . . . .. ... .. .. . .... . .. . . Waco T\-V . . .. . . . ... .. . . . . . 'Wright 2 .JO . .. .• .. . .. . • ... • .• . .. .••. . • .• •.• . • . . ... • •• . . . • •• •. .. . • 
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EVENT NO. 32-MEN'S FREE-FOR-ALL THOMPSON RACE-10 LAPS 10 MILE COURSE 

Place Pilot Plane E " gi"e T imt Speed Cash Pri" 
rst . .......... Lowell Bayles . ... . .. .. . . . ... .. . Gee Bee . .. . . . . .. . ... . ..... Wasp 1 r . . . .. .. .. . .. . ... . ... 25:23.88 . . ..... 236. 239 . . .. ... S7 ,500. oo 
2nd .... . . . ... J. Wedell ... .... .. ... . .. ... .. . . Wed . Williams ... .. ........ Wasp J r ............... . . . .. 26:q;~ . oo . .. .... 2J7. 992....... 4,500. oo 
ard .......... Dale Jackson .. . . .. ... ....... .. Laird . ... . ... ........ . .... Wright J -6 ... .. . .. . .... . . . .. 28 :24.68 .. ... . . 211. 183 . .... . . J,OOO. oo 
4th . ..... . .. . R. L. Hall . . ... . . .... . . . . .. .. . . Gee Bee ................... Wasp C ................ . . . . 29 :48.81 ....... 20 1. 251' .... . . .. ...... . 
5th ..... . .... Ira C. Eacker . . .... . .. ...... ... Lockheed . .. .... .... . .. .... Wasp . ..... . ... . .. ... . ..... 30:29.07 .. .. . .. 196. 8H. .. .. . . . . . . . . . 
6th .......... Ben 0 . Howard . . ..... .. . .. ... . Howard ...... . .. . .. ... ... Gipsy .. . . . .. ....... .. .. .. .. J I :40.84 .. ..... 163. 5 13 ........ . .... . .. 
7th . . ... . ... . Wm. Ong . .... . ... . . . . . .. . . . .. . Lai rd . .... . ....... .. ...... \~'right .J-6 .. ... ............ . 29 :12.1 8 . . ..... 153.049 . ... . . ..... .... . 
.... .. . .... .. J. H . Doolittle ..... .. ... .... . . . Laird . . .. . .... . ....... . . .. Wasp . . ..... . .. . . ... .... .. . Ou t in seventh lap 

EVENT NO. 33-WOMEN'S FREE-FOR-ALL CLEVELAND PNEUMATIC AEROL TROPHY RACE 
5 LAPS 10 MILE COURSE 

Place P ilot Plane Eng iru Time Spud CtJ sh Pri:t 
rst .... . .. . ... Maude T ait .. .. . . .... . ... ...... Gee Bee Y ............. . . . . Wasp C ...... .. . . ...... . ... 15:59.62 . . . .... 187.574 . . ..... SJ.i50. oo 
2nd ... .. ..... Mae H aizlip . .. ... .. . . . . . . . .. .. Laird ... .. ........ . ... . .. . Wasp Jr.. . . . . . . .. . .. . .. ... r8:o9.s8 . . ... . . r6s . :or....... 2,250 . oo 
Jrd .... .. .... F. Klingensmith ... ... . ..... .. . . Cessna.. . . . . . . .... ... .... Wright J -6 ............... . .. 1 8:42.70 .. .... . 160 . 327.... . . . 1,500 . o 
4th . . . .. .. . .. Joan Shankle .. . . . . . . . ... ..... . Lockheed ...... . . . . .. .. . ... Wasp ..... . . .... . ..... . .... 19:35·54 . ...... 153 . 12 1 . ... . .. . . . . .. . . . 
sth ... .. ... .. Phoebe Omlie . .. .. .. . .. .... .. . . Monocoupe ..... . . . ..... .. . Warner ....... . . . .. .. . ..... 20:07.65 ....... 149 . o:l9 · ... . ... ... .... · 
6th . .. ... . . .. Bettie Lund ... . . ... .. . . .. . .... Waco T W . . . .. . .. ......... Wrigh t 240 .. ....... . . .. . . .. 20:20.85 . ..... . 147. '1-JB ..... .. . ....... . 
7th .......... Opal Kunz . ..... . .. .. • . . . . .. ... Travclair . . . . . ...... . . . .... Wright ]·6 ..... . ... ... . . .... 20:34.75 ....... 145 . 77 fl .... . . . .. .... . . · 
8th .. . .. ..... Gladys O'Donnell .. .. . . ..... .. . Waco .. ... . .... ...... .. . .. W right J -6 .. .. ... ........... 20 :.1 7.64 .. . . . .. 144 . 27l.. . . . ...... . · · 

EVENT NO. 34-MEN'S DEAD STICK LANDING CONTEST- WITH AND WITHOUT BRAKES 

August 30 
Place Pilot Plane E 11 gine CtJ sh Pritt 
rst .. ..... .... John Livingston .. .. .. ... . .. . . . . Monocoupe ...... . .. . . ..... Warne r . .. ...... . . . ......... ... . . .. . . . ... . .... . .... . .... . . S100. oo 
2nd .. . . .. .... Lloyd Yost . . . . ..... ... . . . .. ... Waco. . . . ....... . ........ \Va rner......................... . ... ... . . . . . . . . . . . . . . . . . . . 6o. oo 
3rd . ... ...... Arthur Davis ........ ..... . . . .. Waco ..... .. .. .... ... .. . .. Wrigh t J- 6 . .. .. .... .. . ....... . . . .. ........... . . . . . ...... .. 40 . oo 

August 31 
rst . . .•... .... Thos. Cushman .... ......... . . . Aeronca . ... . ... . . .... . . ... Aeroncn . ... . ..................... ... . . .. .. . . . . . . •. .. .. . .. Sroo . oo 
2nd .. .. . ... . . H . A. Speer . . ........... ... . .. . Aeronca .. . .. ...... .. . . ... . Acroncn ....... .. . . .. . . . . . .•• ....... ,... .. ...... . . ..... .. . 6o. oo 
3rd . ......... Roger Don Rae ...... . . .. . . . ... Challenger ... . . . . . . . .. ... . . Curti ss OX .. . .. , .. . ,.. . . ....... . ..... ...... . . . ..... ...... 40. oo 

September 1 
rst .... .. . . . . Eldon Cessna , ...... •. . . .. .. . . . Cessna ... . . .. . . ..... .... . . Wa rn or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.... . $100 . oo 
2nd . .. . . . .... J. Livingston •• .• . ... . . . .... . . . . Monocoupe ...... . .. .. . . ... Warner... . .... . ... . .... . . ... .. . . ... .. . ........... . .. . . ... 60. oo 
a rd . . ..• . ...• L. Glasscock •.... . .. . .. . .... .. . Stinson . .... .. . ....... .. .. . \Vasp Jr ... . .. .. ..... . . .. .. .. ... , . . . . . . . . . • . . . . . . . . . . . . . . 110 . oo 
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EVENT NO. 34-MEN'S DEAD STICK LANDING CONTEST-WITH AND WITHOUT BRAKES-(Continued) 
September 3 (With Brakes) 

Place Pilot Platte E11gine Cash Prise 
rst . .. . . . .... John Livingston .... ... .... . .. . . Monocoupe .. ... . ...... .. .. Warner . ............ .. . .. .. . . . .. . .. ... . .. . .. . . . .......... Sroo. oo 
2nd .......... George L. Harte .. . . ............ Cessna . .. .. ..... ... .. . .. .. Wright J-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6o. oo 
3rd ..... .... ,.George Quick ... .. ... . . ... ... .. Bellanca .......... .. .... . .. Wright J-6 ... . . ... ....... ..... . .. . ... ..... .. ... . .... ..... 40 .00 

Without Brakes 
rst .. . ... . .. . Freddie Lund ... ..... .. .... . . . . Aeronca . . . . . .... .. . . .... . . Aeronca ... . . . . . . . . ... . . ... ..... . . . . .. ... . . .. . . .. . . . . . .. . . $roo. oo 
2nd . . . .. . . ... T. Cushman ... ... . .. .. . .... . . . Aeronca ...... .. . . ... . . ... . Aeronca.... . .. .. .. .. ... . . . .. . . ... . . .. . . .. ..... .. . . . ... . .. 6o.oo 
3rd .. . .. .. . .. Hugh Spooner .... ... . ... .... . . Curtiss-Reid .. ........ ... .. Gipsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. oo 

September 4 (With Brakes) 

~~1 .. ': : : : : : : : : r:~:e~~~~:~~~OC: _: _: : : : : : : : : : : : : J~l~~r~~~: : : : : : : : : : : : : : : :; ~~g:he~ /6 ·: ·:: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : :·: : : : :$ I~~ j~ 
September 4 and 5 (Without Brakes) 

rst .......... Winston Kratz .... . ... . . . . . . ... Aeronca .. . .......... .. . . . . Aeronca ............. . . .... ... .. ... . . . . ..... . . ... . . . . . . .. . $roo . oo 
2nd ..... . .... G. M. Johnson ....... .. . . . .... . Curtiss Wright Jr ........... Szekely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6o . oo 
Jrd . .. . . . . . . . Arthur Davis . .. .. .. . . ... ...... Waco ro T ....... . . .... . . . Wright J-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 . oo 

September 5 (With Brakes) 
rst ...... . ... C. P . Kysor .............. . .. . . Cessna ..... .. .. . ..... . ... . Wright J-s ... . . . . .. . ..... . . .......... .. . ... . .. .. . ... . .... Sroo . oo 
2nd . ... .... .. Lloyd Yost . . .. .. .... . ..... .... Waco .. . .. . ..... . ..... .. .. \Narncr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6o . oo 
.3rd . . ........ Lester Glasscock .. .. . ... . . ..... Stinson ........... . . ....... \Vasp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 . oo 

rst. 
2nd 
.3rd . :: .. 

September 6 (Without Brakes) 
. Roger Don Rae. . . . . . . . . . . . Challenger.. .. . . . ... . .. . Cu rtiss OX. . . . . .. . .. . . . 
. vVinston Kratz . .... . . . . . . . ..... Aeronca. . . . . . . . . . . . . . . . Aeronca. . . . .... .. .. ... ..... . . ... . . . . . . .. . . . 
. Russell Holderma n ... . ... . . . . .. Fleet . ... .. . ..... . ... . . .. . . Kinner .. . ... . ... . .... .. ........... .. . ... . . . . . 

September 7 

. .. . S roo . oo 
60.00 
4 0.00 

rst . ......... Arthur Davis ... .. .. .. ... . . ... . Buhl Pup ....... .. .. .. .. ... Szekely . .... ... .. ... .. ...... . ... .. . . .. . .. .. .. . .. .. .. . .. .. Sroo . oo 
2nd ... . ... . .. H. A. Speer ......... . . .. ....... Aeronca ...... .. .... . . . . .. . Aeronca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6o . oo 
.3rd ... . ... ... Russe ll Holderman . .. . . . ..... .. Fleet .... . .. .. .. . .. . .. . .. .. Kinner... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. oo 

EVENT NO. 35-WOMEN'S DEAD STICK LANDING CONTEST- WITH AND WITHOUT BRAKES 
August 31 (Without Brakes) 

Place Pilot Plane Engine Cashl'riu 
rst . . ... ..... Bettie Lund . .. ..... . ........ . . Aeronca ...... . . ..... ... .. . Aeronca ..... . . .. . .. ... ... . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . S 1 oo . oo 
2nd . . .. . . .... Mrs. A. Davis .. . .... ........ .. Buhl. . .... . .. ... . . . .. . .. . . Szekely ..... . . . . ..... . .... . . .... . .. . . . . . . . . . ...... . . .... . 6o.oo 
.3rd .. . . . .. . . . Mary Charles ... . . .. .. . ... .... . Swallow .. . . .. . . .. ... . . . . .. Kinner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .JO. o 
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September 1 (With Brakes) 
rst .. ..... .. . F . Klingensmith .. . . . .... . . . . . . . Whirlwind J·s . .. ... . .... . . . . .. . . .. ... .... . . .. ..... .. . . . ... . . . .. . . . . ... . . . ....... . ·. 
2nd . ... .... . . Edith Foltz ... . .. . .. • . . ... . . ... Bi rd . ... . . .. ........ ... .. . Kinner ...... . .. .... .. . . .. ... . • . ... . . ... ..... . ...... . . .... 
3rd .... . ..... J oan Shankle ....... .. ......... Stearman .. .... .. .. . . . . . .. . Whirlwind J -s . . ... . .. .... .. . ......... .. .. . .......... . . . . . 

soo. oo 
60 . 00 
.,o.oo 

September 4 (With Brakes) 
rst ........ .. F . Klingensmith .. . . ........ .. .. Waco F . .. . . .... .. ... . .. . Ki nne r .... . . ... . .... . .. . . . .. .. . .. .. . ... .•.. .• .. . .. . . ... . . Stoo.oo 
2nd .. .... .. .. Mrs. A. Davis. ..... . ... . ... Buhl Pup ...... . . .. .... . .. Szekely . . .. . .. .. . ... .. .. .. .. . ... . . .. .. .. . . . ... . . . .. . ..... 6o . oo 
Jrd ......... . ClemaGranger ..... . ..... . . . .. Swallow .... . . .... .. ... . .. \Vrig ht ]-s . . . . . ... .. . .. . .. . .. .. . . .. . . ......... . ....... . . . 40 . 00 

September 4 and 5 (Without Brakes) 

;~1·. ·. : :: ::: :: ti~}~~~es~~~~~~::: : :::: : : : : : : ~~~~is;.R.~ici : : : : : : :: : · · : : : ~i;;;_r: : : : :: :: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : :: : : : : : : : : : . : s 
1 g~ : gg 

Jrd .. .. . . ... . Mildred Morgan . .. .. . ... . .. . . . Travela ir.. . . . . . . . . . . . . . . Wrigh t J·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10. oo 

September 5 (With Brakes) 
rst .... ..... .. Edith Foltz ... .. ... .. .......... Bird.. ..... . . .. . . . .. . . . Kinne r ... .. .. . . . . ... . ..... . .. . ... .. . . . . . . ... ........... . Stoo . oo 

~~1::: ::::::: ~~~/~nf~~d~i.t~.': : :::: ::: : : : ::: ~~~d~~~~.'::: : : :: : : : : :: : : : : ~i~~~; .~-.6.·. ·. ·. ·.:::: :: ::: :: : :::: : ::: : : : ::: : :::::::::: :::::: ~~ : ~~ 
September 6 (Without Brakes) 

rst .. .. ...... . Clema Granger .... .. .. .. . .. . . . . Swallow . . . . .. . . . ... . ...... Wright J -s . .. .. . . ..... ... . .. .... . . ........ . ..... .......... S!Oo . oo 
2nd .......... Mrs. A. Davis ... . ............. . Buhl. . . .... . . . . ..... . . .... Szekely.. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 . oo 
3rd ..... .... . F. Klingensmith . . . .... ••..... . . Stearman ... . • ... . .... . . . ... Wright ]-6..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 40 . oo 

September 7 
. .. .. .. .. .... Mildred Morgan ..... . .. . . . ... .. Travelair . . ... . ...... . ... . . Wr~gh t J·S { Th~s~ two ~ontcs ta nts ti ed io r fi rs t pl ace and a(! rccd t 
. .......... . . J oan Shankle . . .... . . . .. . .. . .. . Stea rman ...... . . . . .. .. . . . . Wnght J· s d1v1ded pn zc money 
3rd . . . .. .. ... Edith Foltz .... . .. .. ..... • .... . Bird . . . . . .... • . . . . ... .•.. . Kinner . . . . . . . . . .... . . . ..... . . ....... . .................... . St!O. oo 

EVENT NO. 36-AIR TRANSPORT- SPEED AND EFFICIENCY CONTEST MULTI-MOTORED 
Place Pilot Plane E11gine Time S peed Cash Pri~e 
rst . .......... Lee Sherrick ....... .. . . . . . ..... Ford Tri -motor . . ... . . . ... . . Was p C ... . . . . . . .. . . .. .• . .. 12:tJ.68 . . . .. .. 122.660 . . ..... Sr, ooo.oo 
2nd ..... ... .. Waldo Wat erman ...... . ........ Bach ....... . . . ... . . . . . . . .. 1 Wasp, 2 K inner ..... ..... .. 12:25. 70 .. . . . . . 120 . 6or ..... ... . 6oo . oo 
Jrd . . ........ Wm. Atwell . . ......... .. . . . ... . Sikorsky . . . . . .. ... .. . .. .. .. Wasp . .... . .. . .. .. .... ... . . 15:08.76 .. .. . .. !)!) . OJ(• . . ... . .. . 400.00 

EVENT NO. 36A- SPEED AND EFFICIENCY CONTEST FOR SINGLE MOTORED PLANES 
Place Pilot Pla11e E ngi11 e Figure of Merit Cash Prite 
rst . . ... . . . .. . Eldon Cessna ... . .. . . . . . . . .. ... Cessna .. .... .• . .. •.. . . .. .. Warner . ...... . . .. . .... . .. . . 20 ro . 5 r 8 . .. .. . .. .... ... . . . .... S7 50 . oo 
2nd . . . ... .. . Walter Carr ... . ..... . ... . . .. . . Cessna . . . ... . .. . . . ...... . . Warner . . . .. . . . . .. . ..... . . .. !76B . s87 ... . .... . .. . . . ..... . .. 450 . 00 
Jrd ... . .. .... H. T. Airlor . ... .. . .. .... . ..... Waco ... . . . . . .. . . .. . . ..... Continenta l . . ............ ... 1549. 306 ..... . ....•.. .. . .. . .. . 300, oo 
4th ...... .. . . ]. Wesley Smith .... . .... . .... . . Bellanca .......... . .. . .. .. . Wright J- 6 .. .. .. .. . . ... . .. . . 1539 . 564 .. , . • , , , , .,, .. , ....... .. . , . . , 
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EVENT NO. 37-ARMY, NAVY AND MARINES- SCHEDULED AS RESPECTIVE SERVICES DESIRED 

EVENT NO. 38-NATIONAL GUARD RACE-DOUGLAS TROPHY 
Place P ilot Platte Handicap Time Plu s Handicap 
rst .. ....... . . Capt. J. K. Gill ...... . ...... . .. 0 -38 ....... . . . .. .... ... .. . so.68 ... ... .. . ..... ... .. . ... 20:56. 24 143. 284 . . Douglas 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 .. . .... 142.5 13 ........ . . ..... . 

EVENT NO. 39-PARACHUTE JUMPING CONTEST FOR MEN 

August 30 
Pla ce Pilot Poi 11ls Cash Pri:e 
rst ............ . . . ... .. ........ . .. K. Ha rtley ...... .. . ........... ...... . ............. 3 . . ... . .. . ..... . .. . ... . .......... . ... . ... . . Sr oo . oo 
2nd ..... . . .... . . ... . . ... .. . . .. .. . J. Wessling . . .. . . . .. . . .. . . . ... . . . .... . .. . ... . ...... 2 ... . . .. ..... . ... : . . . . . . . . . . . . . . . . . . . . . . . . 6o. oo 
3rd ...... ... . .. . ... . . ... ... .. .... Roger Don Rae .................. . . ... . . ... . . . . . . .. 1 . . • . • . . . • • • • • • . • . • • . • . • . . . • . . . • . . . . • . . . . . . 40. oo 

August 31 
rst . .. . . ......... ... . . . . . . .. . .... Joe Sir!. . . .. . ...... . . .. . . , .. .. . . .. ................. J . .. ..... . . ... .. ... .... . .... .... . . .. . ... . .. Sroo . oo 
2nd ... . .. . .. ... . .. ... .. . .. . .. . ... Ev. Stewart . . . . .. . .. . .... . . . . ..... . . .. . . . .... . .. ... 2..... . . .... .. . ... . . . . .... .. ...... . . . . . . 6o .oo 
3rd ......... ..... . .. ......... ... . Dale Dryer . . .... .. .. . ... . . . . .. . .. . ........ .. . .. . .. I . . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . 40 . oo 

September 3 
rst ........ . ... . . ...... . ... . ... .. Roger Don Rae .. . . .... . .. .. . . ........... .. ........ 3......... . .... . .. . . . . . . . . . . . . . . . . . . . . . . . . Sroo. oo 
2nd .. .. . .. . .... . ... . ...... . ... ... B. Rowe .. .... . ..... . .... .. .. ........ . .... . .. . .... 2 . .. .. • . • . . . . . . . . •• . . . . . • . . . • • . . • • . . . . . . 6o.oo 
3rd .. ..... . .... ... ......... . ..... W. C. Hartley .. . . . . .. . ................. . .... . . .. .. I . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . • . . . . . . . 40. oo 

September 4-2 Contests- Morning 
3rd . ... . . . . . .. .. . . .. .. .. . .. . . . .. . Shirley Rauner ........ . . . ..... . ........... . .. . . .... I .. . . . . .... . .. . . .• •. . . ..... . • . .... . ..• .. .. 
rst . . ........... . .... . ... . . . . . ... Joe Cra ne .. . . .............. . .... . .. . .............. 3 ....... .. ... . . . ... .. . ...... . . .. . .. . . 
2nd . ... . . . ....... .. . .. . . . . . ..... . W. C. Hartley ......... . ............. . ..... . . . . . ... 2 .. . . . ... .... ... . ....... . .. . . . . . . ... . . . .. . . 
3rd .. ... . ... . ....... .. .. . . ... .. . . Roger Don Rae . . ... .. .... ...... . . . .... .... ........ I . . ... ... . . ..... . . . . . .. . . . . •. . . •....... .. . . 

September 4-2 Contests- Evening 

$.10 . 00 
!00.00 
6o.oo 
.10. 00 

rst . .. . ... .... .. ......... ... . . ... Roger Don Rae .. .. ..... .. . .. . .... .. .. . . ... .. . .... . 3 .. . . . ... . . .. .. ... . .. .... ... . ... . . . . ... .... $ roo . oo 
2nd ... . . . . ... . . .... . .... .. ... . . . . Joe Crane . .. .. . . . .. ..... . .. . . . . .. . . . . . ....... . .... 2 . .. . . .... ... ... . ........ . . ... .. . .. . ... .. . . 6o.oo 

September 5 

~~~ .". ·. : : : : : : : : : : : : : : : : : : : : : : : : : : Jo;g~rD~~ .R~~ ." ." : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ! 
1 ~g: gg 

3rd ....... .. . ........... ..... . .. . Shelton Jenkins .... .. •.......... . ...... ... ......... 1. . . . . . . . . . • . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . .10 . oo 
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September 6-Morning 
..... ....... ... ............ ... . . . Ralph LaPere ......... . .. .. ... ... . . . .. .... . .. . . .. .. . . . ... . . . . .. .. . .. . . . . . . ... . ... . . .... . . ..... Sso . oo 
..... . .......... .. . .• . . ... . .. . .. . Shirley Rauner. . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . • . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . so . oo 
.. ...... .. .. . ...... . . . .. . ... ... . . Roger Don Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . so . oo 
....... .. ........ ... ............. }os. Crane . ........ . ............. . . . . . ... . .. . ..... . . ..... . . .. . ...... . . . . . .. ... . .. .. . . ......... so . oo 

September 6- Evening 
1st ... . ... .. ... ... . .. .. .... .. .... Roger Don Rae .... . . . . . ...... . . . .................. 3 . . .. . .. . . .... . ... . . .. . ... . . .....•.... . .. .. S 100 . oo 
2nd ... .. ... . ..... ..... .. ... .... . . Joe Crane ... ....... . ...•. .........• . ... .. . . .... . . . 2. . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . 60 . oo 
3rd .. .. .. ...... .. . .... ........... Shirley Rauner .. . , ... .. . ... . ... ........ . . ... . ...... 1. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . 40 . oo 

September 7- Moming 
1st . . . ........ . .... ...... ........ Roger Don Rae .. . ......... . .... ... .......... .. ... . 3 .. . . . . •.. . . . ..... . . ....... ...•......... .. . S 100 . oo 
2nd . .. ... . ...... ... .. .. . .. .. .. : . . Ralph La Perc ........ . . ...... . . . . .. . . . .. .. . .... ... . 2 . . . . . . • . . . . • • • . . . . . • . . . . . . . . . . . • . . . . . . . . . . 60 . oo 
3rd ... . ... .. ... ... .•.. .•.. . ... ... E. Verne Stewart . . .. . . . . . .... . .............. . •..... 1. ........... . ... .. . . . .. . ............ .. . . .. .10 oo 

September 7- Evening 
1st .. . .. . ..... . . .... • .... . .. . ... . Roger Don Rae ... . ..... . .... . ..... . ...... .. .. . .... J . . . . . .. ...... .•.. ... .•. . ... ...... . .... . ... S1oo . oo 
2nd . . ... ..•.. . . .•. .. . ....•. .. . . . . Gene Rock .. . .......•............. . . •... . . . . .... . . 2 . . . . • . . . . • . . . . . . . • . . . . . • . . . . . . . . . . . • . . . . . . 60 . oo 
Jrd ..... . .. ... . .... ....... . ..... . }os. Cra ne . . ....... . . .. . ..... ... ... .... . . .. .. . . . ... l .. . .......... . .. . . ...... .. .. . . ... . .. .. ... . 110 . 00 

SPECIAL SPORTSMAN PILOT RACE-FREE-FOR-AL 5 LAPS 5 MILE COURSE- TROPHY 
Place Pilot Pla11e E 11 ~ ine Tim e Spud C(J Jh Prh• 
1st .. .. .. .... Lloyd La ne ..... . ...... Lai rd . . . . . . . .. . .. . Wasp ] r .... . . . . . . . 1 o: 12. 7 5 . .. .. .. . . . 146 . 878 . . ...... .. Sena tor Hira m l)inghom Trophy 
2nd . . ... . . ... W. L. Stribling ...... . .. Trave!ai r . .. . . . . .. . Wri ght ... . .... .. . . 10 :21.05 . . . . . .. . . . 144.9 15 ... . .. .. . . .... . . .. . . . . . .... . ........ . 
3rd . ... . . . .. . F. W. Zelcer ........... Laird .. . .. . . . .. . .. Wright J-6 . . . . . ... . 10:50.82 . . . . . .. . . . 138 . 28 7 . .. ..•• .. . .. . . . ... . .. . . .. . ........ . . .. 
4th .......... Henry Tim ken , Jr .. .... Ford Tri-motor .. ... Wasp C . . . . . . . .. . . r 1 :5ry.so . . . .... . .. 125 . o86 . . . . .. . . . .. . ... . .. .. . . . . . . .. . .. ...... . 
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FLYING IN THE UNITED STATES 
aicndn r Y nr 1931 

Summary of Air Transport Operations 

Vcar Opa. Pla_ ncs I .\Iiles .\1 il<s Ptusrn- PassGnger Express 
a tors H I srloed rtl ed ga s miles ( pound s) sc-r icc ' 
--- ---

1920 IQ 95 s .; . 6-46 7 (c ) 
19-7 24 144 12 .-9 4 .. . .. . . .. I 2,495 (C) 
192 3 l9 tl t 0 .4,7 •.0J4 - 2 .9.3-i .. ....... 35-376 (c ) 
1929 27 6t9 ,0 .241. 91 10 5-- 6 3 ..... . ... 197.538 (c ) 
19JO 35 6 5 J0 ,70J . II9 ' 3 3 .967 J 5 .910 286 .79 (c ) 
1931 41 7 20 .~ 7 ,,;6 .6 73 hJ .395-4' !57 .7 53 5 . 16 '1 (c ) 

(n) Includes • . 583 .05 6 miles flown o n g o ,·c.rnme.nt o pc.rnle mail ro utes. 
( b ) Includes r .32 0,5 35 miles fl o wn o n g overnment o p c.mtcd ma il routes. 

M ail 
( po ru:ds) 

433 .6 49 
1,222 . '1..3 (d ) 
J ,6J2 .059 ( e ) 
7 0 ii .0 14 ( f) 
8 .513.67 5 (g) 
9 .351 .1 9 5 (h) 

(c) Includes only e~p re s poundag e. cn rried on regula r schedules nod no t freight fl o w n by 
special o rder. 

(d) Includes 121,439 pounds mail fl o"' " o n f(Overnment operated rou t es . 
(e ) Includes 63 1,541 pounds mail fl o wn o n F.i\.i\L routes . 
(f) Includ es 6 75 ,084 pounds mail fl own o n P.A. M . routes . 
(g) Incl ud es 508.474 pounds ma il flown on P. A. 11L routes . 
(h) Includes 346.11 6 pounds mn il fl own on P.A.l\L routes . 

Summary of Aeria.l Service 

Year Operators P/a ~: c;s ;'n .\files li oHrs P asse ngers 
reporti11g ser vice flown flow >: ca rr ild 

11)26. 4-0 9 69 7 .6s6.49 - 380. 20 ! 
192 7 ........ 357 768 8,3 4 I .5 I 7 476.724 
192 8 . ....... . 168 489 8. 4 1 I .889 526 .203 
1929* . . . .• 0 . 8oo ;.6os 1 o-1. 336 .s 6 o I .304 .20 7 • ·995.530 
193 0 •. . 6oo 5.3 24 95.950.6-! 5 1,1 2 .937 - .6 .1. 769 
193 1 .... 35 2 3 .238 7 I .5 82 ,750 84- . 150 I ,875 .992 

* t at is t:i cal es t imates based o n a la rge number of typ ica l repo rts . 

Summary of P rivate Flying 
(Co rpora te and P e rsonal ) 

Esti mated 

19 28 
Miles flown . . . . . . .... . ... .. .. ... 12 ,ooo,ooo 
Planes in service.. . .. . ... . . . r .sao 

1 929 
25,000,000 

3.125 

19 3 0 
40,000,000 

4·974 

Government Flying Operations 

Miles F lown 

Year U.S. Army 
!926 . .. . . .. . . .. .. . .. . !6,764.540 
1927. . .. .. . .. . . . ..... 14,87!,870 
1928 . ... . . . . . . . . 19,546,450 (a) 
1929 .. . . ,.... . . 27,405,790 (a) 
1930 . . . . . . . . . . . . 32,500,000 
1931 . . . . . . . . . . . . . . . . . 44.000,000 

(a) Inc ludes National Guard . 
(b) Includes ,Marine Corps and Naval 

U . S. Nat>:,• 
8.35 2 ,800 

10,45 2,720 
14,135.490 (b) 
19.513,095 (b) 
26,478,700 (b) 
28,889 ,835 (b) 

Reserve . 

General Flying Summary 
1928 

Civi lian and Commercial . . . 30,883,913 
Government . . . : .. .. ... . .. 34,665,023 

1929 

149.579.451 
4 7,967 , I 39 

51 9 

U.S. Coast 
Guard 
16,300 
28,960 
83,083 
48,254 
67 ,655 
53.440 

1930 
!64.793.612 

60,473 .355 

E mployus 

1.537 
I ,6 74 
1.988 

20.944 
12,283 

9. 14 [ 

1 931 
JO,ooo,ooo· 

6,057 

U.S. Dept . 
Commerce 

900,000 
I ,000,000 
I ,427 ,000 

969 ,000 

1931 
144.978,228 

73.912 ,27 5 



PRODUCTION AND SALES OF SALABLE AIRCRAFT IN THE UNITED STATES 
COMMERCIAL AND MILITARY 

Produclion-IQJO Sales-1930 P roducl ioll-IQJI 
Type · Places 

Number Value • Nu mber Va lue • N umber Va lue • 

Biplanes { I 8 $ 58,300.00 7 $$5 .3 70.00 0 20 S169,9 78.oo 

Open Cockpit. ...... .. . 2 421 r ,103,64r .oo 41 2 I,I02,592.00 I 72 424,303 .00 
3 646 I ,926,943.00 790 2 ,222,353.00 I 90 628 ,564.00 

Up 8 77.426.00 8 8r,o98 .oo 42 132.495.00 

Sub-total. . .. ...... .... ..... .. . 1,083 $3, I 66,310.00 r ,217 S3.461 ,.p3 .00 424 $ 1,355 .340.00 
Cabin Single Engine . . . ... All 20 285 ,88o.oo I 9 267 ,98o.oo 45 35 1,350.00 
Cabin Multi-Engine .... . . All 7 505,58r.oo 7 505,58r.oo 2 I36.ooo.oo 

Total Biplanes. : . . . .... ........ I,IIO $3 .957.77!.00 [ ,243 S4. 234 ,97 4 .oo 47I s [ ,842,690.00 

Monoplanes { I s8 104,618.00 49 I01 ,658 .oo 206 208,o96.oo 

Open Cockpit . . ... . .. . . 2 I66 524,073.00 ISO 425 ,022 .00 496 703.482 .00 
3 22 73.680.00 22 73.680 .00 2 6,300.00 

Up 4 29,619.00 3 15,990.00 . 0 . . . ... . ..... 

Sub-total. . • ... .•. . .... ........ 250 $731.990.00 224 $6 I 6 ,350 .00 704 $9 [ 7,878.00 

C•bi• Slo,Jo E,,;,, .... { 

I 4 40,025.00 3 4 I .S50.00 0 .. ' . ........ 
2 29 I I5,870.00 25 94.8 IO.OO 33 8I,435.00 
3 34 II2,26 I.OO 263 593.38s.oo I 3 ,6oo.oo 
4 276 I,I35, 2 II.00 293 I,I74.52S. OO I62 437 .570.00 
5 9 86,729.00 12 104.364.00 II IOS.944 .00 
6 I09 I ,243,800.00 [ 18 I ,328,607 .00 26 252 ,870 .00 
7 3I 45 8, 7 3-2.00 39 544.748.00 II 204,6 25.00 

8 and Up I3 224,855.oo 10 174.840.00 IO 222 ,880.00 
---- - ---

Sub-total. . . . ... ... . . . 505 $3.4I7.543. 00 763 $4,056 .829.00 254 $ t ,308,9 24. 00 
Cabin Multi-Engine . ... . . All 38 I ,389,984. 00 35 1,027,155·00 63 t .342,206.00 

---- ----
Total Monoplanes .... .. .. . .. . .. 793 S5,539,5I7. oo t ,0 22 S5.700,334.oo !,021 S3 .569.oos .oo 

Seaplanes ... . ...... . . ... ... All I7 954.386 .00 23 I ,09 r .539.00 2 15 ,500.oo 
Amphibians ... ..... .. .. .. . . All I7 294.369.00 36 639.362.00 37 8 t9.Bs9.oo 
Autogiros .... .. . ... . . . ... .. 0 .. . ........ 0 . .. . . . . . .. 5 t 408,68 t .00 

Sub-total. . . .... . . . .. .. . . ... . 34 St,248,7s5.oo 59 S t. 730.90I.OO 90 $ t ,244 .040 .00 
Commercial Total . ... .. .. . . .. . .. . .. I ,937 10,746 ,043·00 2,324 11,666,209.00 t .582 6 .655 ,7 3S .oo 
Military Tota l. ... .. . . . . . . . . . . . . . . . 747 10,723,720.00 8o r [ t ,272 ,343-00 8 12 t 2,971,0 28. 00 

Grand Total . . .. . ...... . .. . . 2,684 $2 I .469. 16.1.00 .1. [ 25 $22.9.18.552 .00 2.394 $ t 9.626 , 766 .00 

• Values rep resent plan es le s> eng ines. 

Sales-IQJI 

N umber Va lue • 

20 Sr67,715 .00 
I83 467,573 .00 
259 776,8o r.oo 

34 I08,S35·00 

496 s [ .520,624.00 
37 3I7 , 793.00 

3 204 ,000.00 

53 6 $2 ,042.417.00 

148 r64,88s. oo 
417 570,7 52.00 

I 3 . 7 50.00 
0 • • • •••• • •• 0 . 

566 S7 39,387 .oo 
0 . . . ... ... ... 

35 97.8 !0.00 
99 2 19.439.00 

r68 ·145 ,o86 .oo 
13 123,8 I9.00 
4 2 385 ,450.00 
23 395.820 .00 
It 252 ,1 30.00 

39 1 s t .9 19 .554·00 
7 t t .s 14 ,08 2.00 

t .028 $.1. t 7 3 ,0 23.00 

2 [ 2.585 .00 
46 !.05 t. 71 6 .00 
46 377 .086 .00 

9 '1 $r .4 .1f •. 387.00 
r .658 1 .6s6 .827 .oo 

8r r 13 ,2 16,7 6 !. 00 

2.469 ho.87J,588.oo 
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FLYING FACTS ND FIG RES )21 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Salable Commercial Aircraft • 

PRODUCTIO N 

I OJ O 1 9 ]! 

.lfil ila r y Commcrc ~·at .If ii i ta r y Commt:rc:-al 

n:·rs l'a l<u n:' :s \"alru 'r:its ll ahu ,zr'ts l 'al:~ < 

{-:n n un rY . ... -~ 3 ~.;.; 6 .5 7 3 120 $857 , 243 86 $o76.on 5 9 ~248.4..35 
· cb r u o.fy . .. 47 428.637 I 7 I I ,078.45 I 84 1.30 r .635 ss 562 . .;80 

:\l a rch .. .. 5 [ 589.969 r oB 1.1 99.722 87 1. IS8 .o6 S I48 56 0.019 
:\ pril. . . . . . . 56 73I.171 217 [ .3 - 9 .9 59 73 I ,02 4,5 IO £97 834.692 
1\l ay .. . . . . . 52 642 ,24 [ 243 1.330,037 6 r 99I .S06 226 777.045 
Ju ne . . .... . 37 4 r r.o6 5 213 1.249 .938 So r .385.045 264 86I.720 
j u l y .. . ... . 69 1,309 .62 5 £96 9 £5. 234 6 r [. !20,876 r7 6 690.484 
August . . .. . 53 r. ro6 .439 r98 706,855 36 767.403 I40 622.977 
September .. 7 [ 1.195.755 I IS 53 3.83 [ 47 79 [ .806 I!3 59 0 ,228 
October .. . . 72 I ,626,624 I L~ 728 .573 72 I,237,701 76 38s.s8I 
:'\ ovem b er . . 73 80I,785 78 427,869 ss t ,043 ,255 so 3 29 ,066 
December .. !23 I .433 .8.l6 74 3 88.33 r 6 7 [,[/ 2 ,296 45 I 93,0rt 

T o t nl. . 747 $ I0,723,7 20 [ .937 S I 0, ; .;6 ,043 8 12 $I 2 .97 I .028 I,$8 2 S6,65s. 738 

SALES 

Jan ua ry .... 56 $673.349 [ 15 $64 4·471 86 $976,0 27 55 $229,1 62 
f ebrua ry ... 6 5 693 .63 7 ! 26 759 .610 83 r .33 r .335 So 592. 139 
M a r ch. ... . 6s 794 .969 2I6 I . r50,89r 89 I, I96, 768 I 57 83I ,5 35 
April.. 53 659, I 7 I 237 I ,J05 ,682 7I 9 69 ,0IO I87 777.4IS 
May . . ..... 52 642,24I 3 0 7 I, 49I ,20 2 63 r ,047 .006 2JJ 8o6.63o 
june .. . .. 39 427 .065 243 I,3 38 ,7I 9 79 I .366 .045 229 959.84.3 
july . . . ... 70 I ,339,625 246 1,£43.697 62 I , I39.776 ISO 735,!82 
August . . ... 62 845.229 263 953.886 36 767 .403 I49 80 7,648 
September . 70 I, I96.477 2 I4 9 03,176 46 706,153 149 7 I6,2o6 
October . 72 I ,626 ,624 I 68 856 . 76o 7 I I,50I ,687 98 543.336 
Novc rn ber .. 65 786,3 I 9 III 6 I 8 .05 9 58 I ,043, 255 70 393,92 I 
December .. I3 2 I ,587,637 78 soo,o56 67 I,I/2,296 7 I 263,807 

--- - --
Tota l . So I S I I ,272,343 2,324 $ !I ,666. 20 9 8 [ [ S r 3 ,2r 6 .76 r t.65S :57.656.827 

*All va lues rep rese nt planes less m o t o rs . 

REVIEW OF ANNUAL MILITARY AND COMMERCIAL PRODUCTION IN 
THE UNITBD STATES 

Y<ar 

!925 ..... . . . . .. .. ... . 
I926 ... .. . . . . ... ... . . 
I927 ... . . . .. . . . . ... . . 
1928 .. .. . •... . . . .. .. . 
1929 . . . .. , .. . .. .. ... . 
1930 .. . . . .. .•... .. .. . 
1931 ... ...... ... .... . 

U11its 

447 (I) 
532 (I) 
62I (I) 

I, 2I9 (I) 
677 
747 
812 

AIRPLANE PRODUCTION 

Annual Totals 

Military 

Valtte 

$5 ,174,025 (1) 
6 ,154,708 (I) 
7 ,528,383 (I) 

I9,066,3 79 (I) 
I0,832,544 
I0,723.720 
I2 ,97I,028 

(I) Source: Derived from U . S. Census Reports. 

Comm ercial 

U11ils 

268 (I) 
604 (I) 

1,565 
3.542 
5.357 
I ,937 
I ,582 

Value 

$ 1,499,634 (1) 
2,7I6,3I9 (I) 
6 ,976,6I 6 

I7,I94 .298 
33 .624,756 
I0,746,042 
6,655.738 
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AIRPLANE ENGIN E PRODU CTIO N 

Yea r U n it s 

I 9 26 . . ... ... ,.. .. . . . 842 ( r ) 
I927.. . . . . . .. . .. . . . 1, 39 7 ( r ) 
I 9 28 . .. . . . . .. . . .. . . ' 2 ,62 0 (2 ) 
I 9 29. .. . . . . . . . . . . . I,8 61 
I 9 30 .. .. ... . .. ... .. .. I,84 I 
I 93 I ............ .. .. . r,8oo 

Annual Totals 

lv!ili ta ry 

Va lu e 

S4 .0 80 .S7 I (2) 
6 .55 0 .53 3 (3) 

12,407 .920 (2) 
8,600,530 

I0,82J ,4 2,J 
I0,4 I7.7I S 

U nit s 

* .. 
0 3 2 (2) 

5. 5 1 i 
I .92 5 
1.9 5 5 

Com m t: rc ial 

Val1u 
.. 
• 

Son.6oo (2) 
I 7.895 ,300 
6 .25.) .493 
4.14S. r J r 

(I) T hi s t o t a l d oes n o t in c lud e a n in de t e r m inate number of Li bert y a nd X eng ines tha t 
we re r e co nd it io n e d and put into se r v ice . 

( 2) D ep a r tment o f C o mme rce . 
(3) D e ri ved f ro m U . S. C e n s u s R e p o r ts. 
* Liberty a nd OX wa r surp lu s used . 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Commercia l Aircraft Engines 

PRODUCTION 

1 ()]0 1 ()] 1 

Mil itary C onzm ercial Military Com mercicJl 

Un its Va lu e Un it s V alu e Unit s Valu e Unit s Va lue 
---

J an u a r y .. . . I 5 7 S877,IIO ! 97 Ss49.I 23 I 22 $6 26 ,<)I 6 5 5 S r 12 ,2 15 
Februa ry .. . I IS 66 7 .999 127 58 I , 263 124 6 o8, r o8 I 4 8 34 7.1 45 
M a rch . . . .. 114 749,65 I ! 9 2 788,664 19 5 I,03 I, 22 0 23 2 396 ,s6 s 
April. . . : . .. I45 88I ,000 216 663,080 rs 6 85 3,9 71 33 4 6 06, 353 
May . . . ... . 136 7 8 7.7 50 264 88 2 .9 50 .195 I, I 90, 6 43 3 2 I 4 5 2.77 6 
June . . . . . . . I S2 912 ,400 239 599 .600 179 I ,0 9 8.429 26 8 585.4 88 
July .. . . ... I 64 966 ,588 I62 599 .5 44 145 963 ,268 21 2 4 79.504 
August . . . . . 224 1,2 81,708 I47 455 .77 6 n8 7I3,080 8 2 2 I 9 ,92 ,0 
S epte mber . . 146 86 3, 1I6 9 4 249 .399 £2 6 8 r 2 ,oso 9 I 242,6 Ss 
O ctobe r . ... 153 817,699 138 418,599 125 75 2,350 85 281, 6 75 
Novembe r . . 1 74 1, 140,425 79 23 1,471 I47 88 5 ,133 ss 253.305 
D ecembe r . . 161 8 77 .97 7 70 2J 6 ,02 4 r68 88 r ,9 50 6 3 2 14 ,6 00 

- -- - ---
T ot a l . .. . I,84 I SI 0,823,4 23 1,925 $6 ,25 5 .493 I ,800 $I0,417,7 I 8 I ,976 S4. I 92 ,23 I 

SALES 

J a nua r y .... r68 S9o6,5 ro 131 SS2 4 ,93 I ! 5 2 S9I0 ,916 7 [ $2 r6,8IS 
F e bruary . . . 128 7 I2 ,599 143 594. 738 144 748,8 !9 19I 538 .385 
M a rch .. . . . 132 819 ,851 176 704,106 172 91 8,408 243 533. I05 
April. . .. . . . I45 8 8 I ,ooo 21 7 624,99 0 I69 902 ,503 278 488 ,070 
M a y . ... . .. 139 794.400 234 732 ,!88 195 I , I<) 0,643 299 5 22 ,40 4 
June . . .. . . . 146 898, 8oo 261 75 7, 220 r8o 1,1 0 3,429 245 46! ,6 28 
July .. . .': . . r 66 oso ,s 88 145 415, 8 25 135 91 I ,268 208 475,224 
August .. . . . 227 I ,293,033 20 1 556 ,7 03 122 7 29, 290 ! 23 27 4 .480 
S epte mber. I 45 853,II6 r6r 5r6,SS I 126 8I2,0SO 12 0 ·279,165 
O ctobe r . . . . 148 792 ,069 147 4I7 ,29 5 12 4 738,rs o 89 2<) 0 ,685 
N ovembe r .. 170 I , II8 ,5 25 8 7 29 7.510 I 40 848,3 00 so 277 ,0 75 
D ec em ber . 1 7 1 926,977 5 8 r68 ,694 r68 873 ,765 53 2 I 8 ,976 

--- ---
T ot a l .... r ,SSs Sr0,977 ,468 I ,96I $6 ,JI0 ,75 1 I ,8 27 $ 10,68 7 ,541 2,009 $ 4 ,576 ,ol 2 



PRODUCTION AND SALES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES IN THE UNITED STATES 

1030 Productiort 
H . P. 

Under 75 . .. . . . . .... . ... ... .. . 
76-I25 . .. ..... .. ..... . . . .. . . . . 

I26-I75 ..... . . . .... . . . . .. . 
I 76-225 .. . .. . .. . 
226-300 .. . ... .•. . .. .... . . .. . . ... 
JOI-400} 
~~~=~~~ ....... ........ .... • "J •• 

6oi-up 

Commercia l Totals . .. . .. . . 

MILITARY: 
126-!75 ....... . . •.... .. ..• . . . • 
I 76-225 ..... . . . . • ...... .... · ·. 
226-300 ... . . .............•... . 

30!-400 ... . .. ... • . . .. . •...... . . . 
40I-500 ......... .. .• . .... . . . .. 
SOI-600 ..... . . .. ... ... . • •..... 
6oi-up .. .. . ....... .. .. . . . .. . 

N umber 

2 15 
678 

68 
280 
260 

424 

1,92 5 

Military Totals.... .... . . ·1 1.84 1 

Grand Total. . . . . . . . . . . . . . .J . 766 

Val ue 

$ 158, 2 1,} .oo 
1,2 77 ,884 .00 

165 ,248.oo 
6 04.600.00 

r,o94 ,89s .oo 

2,954,653.00 

$6 ,255,493.00 

$ ro ,823 ,423.00 

S17.078,9 16.oo 

N umber 

188 
649 

84 
281) 
J22 

429 

1,96 1 

r ,8 8s 

3.846 

I OJO S1Ji es 

II al ue 

il 125 .1 26.oo 
1,201 ,2 1!).00 

2 1 O,O!)J.OO 
642 .700.00 

1. 38 7,57 r. oo 

2,744 .042.00 

$6 ,J!0,75t.OO 

$ r0,!)77,4 68 .oo 

$ J7, 288 ,2 10 .00 

I OJ I Prod uctiort 

N um ber 

{ 

749 
34 1 
I 57 
3 1 [ 
J 24 

15 
134 
14( 

4 

1,976 

3 1 
15 
2C' 

4 1 
86!) 
705 
110 

1 ,800 

.) .776 

Val ur. 

S452 .705 
584 .905 
286.07 I 
67;! .770 
s6o .3f1o 

57 ,t150 . 
6!)2 ,240 
849.7.30 

34 ,000 

$4. 1!)2 , 2.) 1 

$82 ,032 
2!),6 1 1 

143 ,840 
163 ,530 

4.46 1, 372 
4 .530,333 
1,007,000 

$IO, t\l 7 .7I8 

$ 14. 6 0!),!)49 

/ l)f l S ales 

.\ium ber 

68o 
3(11 
17J 
33 1 
158 

8 
154 
t J<) 

s 
2 ,001 

J l 
JO 

6 
41 

877 
73 4 
ro S 

1,827 

J ,8 .J 

l "al ua 

$40·1· 790 
6 .1 7 .560 
3·15 ·5·17 
707 ,I) I 5 
()f) l , 2 1)0 

Js .o.1o 
s.11.7 1 o 
Sso/J6o 

4 2 .soo 

S4 .576 ,o 12 

S8 z .03 2 
88 ,13 1 
28 ,840 

16J. SJ0 
4.5 25 .37 2 
t1, 80!) ,636 

99 0 .000 

S10.68 7.54 1 

S 15.26J .553 

....., 
t-g 
() 

....., 
> 
(") ...., 

z 
t? .., 
>--< 
() 

g:; 
(/) 

....,. 
N .... , 



524 AIRCRAFT YEAR BOOK 

EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE 
UNITED STATES IN 1931 

AIRPLANES, SEAPLANES AND AMPH IBIANS 

Country of Deslinatio" No. 
China ... .. . .... . . . . . . . . 24 
Mexico . . . ... . . ... . . . . . . . . . . 85 
United Kingdom . . . • . . • . . . . . . 3 
Canada .. .... .... . ..... . . . . . . . So 
Colombia..... . . . ......... . .. 
Chile..... . ... . .... . . . . . . . . . . . 40 
Argentina. . . . . . . . . . . . . . . . . . 25 
Siam ............ .... . . . . ... . 
Hong Kong..... . .......... .... 11 
Panama............ . . . . ... . . . 7 
Spain ... .. . . ... . .. . .. .. .. .. . . . 
Philippine Islands. . . . . . . . . . . . . 5 
Australia ... .. ........ . .. . .... . 
Italy... . .. .... .. . . .. . . . . . . 5 
Honduras......... .. ... ..... . .. 3 
Guatemala...... . . . . • . . . . . . . . 4 
Czechoslovakia ....•...... .. .. 
Netherlands..... . . . . . . . . . . . . . . . 3 
British India . ........ .. ... . . . . . 
Brazil. ... .... .. .. ......... .. . . 
Union of South Africa .. . .... . . . 
France ...... .. .. ........•... 
Rumania . ..... .. .. . . . .. .. . . .. . 
G ermany ... .. .. .. .. ... . ..... . . 
Greece ... ... .... . ......... .. . . 
Peru .. .. ... ....... . ... . . . .. . . . 
J apan .... ..... . . .... ... . . . . .. . 
Java and Madura. . .. . 
Cuba .. . . . .... . .......... . 
Other Netherlands East Indies .. . 
Venezuela. . ............... . 
Bermuda.. . .. . . . .. . .. .. . . . 
Denmark . ...... .. ........ . . . . . 
Iceland ... .... . . . .. .. . .... . ... . 
Ecuador .. ... ... ... ... ... . .. . . 
Salvador. . ... . .. ..... . ... . 
Norway ..• ....... . .. .... . .... 
French Oceania . ... . .. . .. •. .•. 
New Zealand . .. . ....... . . . ... . . 
Dominican R epublic . .. ....... . 
Uruguay . . .. .. ......... ... .. . 

II 

7 
17 

5 

5 
3 
2 

2 

Total.. ....... . . . . . • . . . . 354 

Fu ll Year 
1929 

Va lue No. 
S528 ,7 4 1 4 1 
r,6 24 ,501 45 

77,080 
799.353 63 

6o.ooo 2 
721 , 750 17 

375.693 20 

104,6oo r o 

Full Year 
1930 

Va lue 
S935,472 

445.6l 6 
123,7 r8 
673.776 

33.350 
355.090 
233.871 

112,353 10 
7 1,064 
73,044 

2,790 
7 ,500 

45.092 
88,62 2 

3 ,6 oo 
99.219 
22,761 
ro,ooo 2 

16,ooo 

7,500 

!87,237 
27,840 

8,053 
7,000 

3.954 
2,525 
1,800 

2l 

45 
l4 

7 

5 

2 

ro,8oo 

8,500 
510,234 

6,097 

794.654 
301,687 
140,000 

36 ,858 
20,000 

19,951 
6,000 
4,515 
1,040 

No. 
38 
27 

7 
16 

4 

6 
2 

5 

4 

4 
6 

4 

3 
3 

Full Year 
193 1 

I alue 
S644,r;o 

374 .745 
263.5 12 
62,394 
59 .7 0 0 
58,6o2 
5 [,199 
42,7 50 
42,600 
37,000 
32,575 
26,47 ::1 
25,000 
21,000 

15,599 
11,400 
11 ,000 

8 ,766 
7.369 
5,050 

4.489 
2,$ 00 
1,835 
1,6oo 
1,soo 

$1,812,827 



FLYING FACT A D FIGURES )2) 

AIRCRAFT ENGLNES 

Full Y<ar 
192{) 

F:<ll Yw r 
I9JO 

Filii YGD T 

1931 

Country of D<Sti •uJt ion No. 
o vict R ussin m Euro pe. 

Netherlands. 2 0 
Me.~ico.. 40 
Panama. 31 
China . 9 
Chile . . .. . .... 6 
Argent ina .... . 1 'I 
Finland ........... . 
Poland and Dnnz ig. 35 
Sweden . . . .. 3 
Hong K ong. 
Italy . 3 
j apan... 24 
Canada. _g 
Tr·in.idad and Tobago. 
java and Madura ... . 
Brazil .... 4 
Colombia.. . .... . 3 
Un.ited Kingdom. ... 3 
Germany. 49 
Peru. 7 
Cuba... ... 1 
Nicaragua . 
Turkey .. . 
Be.!gium ... . . . . 
Newfoundland.. . . 
British H onduras . 
Switzerland . .. I 
Guatema la. . .. 4 
H onduras. . . . .. 2 
New Zealand . .. 2 
France. . . 1 2 
Australia. 2 
Ru mania .... . 
West Indies . . . 
Bolivia. 
Spain . 
Venezuela . . . . . ... . . . 
Union of South Africa. 
Philippine I s la nds. 5 
Surinam.. I 
Persia.. . . . . 3 
El Salvador. 
Trinidad 
Norway. 
French Oceania 

Total. 32 I 

a.lu& o. 
s 19.64.3 '16 

68. ,!58 27 
113,205 24 
16 5,86 9 38 
39,000 I I 

30.577 14 
4J.083 5 

121,015 
1.810 

I 

s.66o 6 
75 .098 14 

107.718 51 
3 

14 
17.428 4 
20 ,021 
1 2 ,100 I 

3 2 1,471 JO 
4J,2 ,p 34 
4.827 
4.000 

12 ,00 0 5 

19 .375 
7 .1 50 4 
4.949 15 
8 ,266 

4.3 .84.3 
1.5 29 5 

6 
2 
1 

3.96 0 2 

52,271 
4,000 
2, 100 

9 13 
766 
200 
15 0 

$1,375.697 377 

Va!u~ r-Io . 
SI85 ,I 88 45 

121 ,683 3I 
19 .298 37 

.I48,23I 28 
6 5 ,090 38 
7 I ,9 00 I 2 
26 ,030 19 
7.496 10 

10 
'15.865 i 

4 ,000 6 
23,292 9 
64 .55 7 7 
69.994 1 2 
2:2 ,444 7 

IOS.96 I 4 
27 ,I 22 6 

7, 200 3 
4·462 4 

2 I 2 ,747 7 
1 8o,oo7 2 

2I.I53 3 

2 0, '27 5 

4 ,025 
22 ,734 
19,083 

9,000 
;.65 0 
7 .254 
j, 232 
6.890 

2 00 

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES) 

Collnlry of D~stinalio11 

Canada . . .. . . . .. . ... .. ..... ..... . . .. . . 
Soviet Russia in Europe .... .. . . . . , . . . . . . 
China ... . . .. . . .. . ......... . .. , . ... ... , 
Brazil. . .... .... .. ...... . . . . . . ... ... . . . 
Japan ......... .. . .. . . . . ........ . . .... · 
Chile .. . .. . . .. ... .. .... .. .. . . . . . . . .... . 
Netherlands . .. ...... .. . .. . .... . ... . . .. . 
Peru .............. , . . .. . . .... , . . . . .. . . 
United Kingdom .. . ... . .. . . . . ....... • .. 
Mexico ... .. ... . . . . . . . ... . .. . . .. . .... . . 
Argentina .. .. . . ... . . . . . . . ... . . . . . .. ... . 
Cuba ... . . . . ... . . .. . .. . . .. .. .. . . . . .. . . . 
Panama . ... .... ... . .. . . . .... . . . . • .. . . . 
Italy ...... . . ....... ....... . . . . . . . . .. . . 
Philippine Isla nds . .. . .... . . . . ... ... .. . . . 
Java and Madura . .. . .. .... .. . . . . . . . . . . . 

Filii Year 
1929 

Value 

$857,033 
225,097 
136,o88 
46.715 
8I,I9I 
38,068 
36,I83 

124,649 
58,5II 

II4,027 
89,109 
41,710 
38.428 
29,504 
20,227 

67 

Filii Year 
1930 

Vallle 

$465,196 
337.987 
134.084 
r65.443 

73.67I 
265.574 

40,869 
I 5 I ,639 

20,64 0 
84,091 

204,676 
58,I8 2 
52,442 
10,876 
12,027 
27.135 

If cl ue 
S322.46 o 

.t85 ,I 92 
151,419 
110 ,81 5 
100 , 1:20 

8 r .450 
81,747 
71,008 
48,098 
38.37~ 
35-400 
35 -39I 
35 , I 6 I 
74.904 
24.393 
73. I4 l 
20 ,093 
14.805 
12.856 
ro .5 6 3 
to.soo 
! 0.050 

7.500 
4 .753 
3.556 
3,500 
3.375 
I ,278 
1 ,20 0 
1,107 

482 
300 

Full Year 
I 931 

Va llle 

$292,675 
21 0,697 
164,236 
126,399 
II6,I06 
74.837 
71.476 
65,786 
60,852 
60,053 
48.413 
32.913 
27,048 
26,416 
23,958 
21,378 



p6 AIRCRAFT YEAR BOOK 

F ull Yea r Full Y ea r Full }'cor 

Country of Destination 
1 ()20 1 930 103 1 

Va l rte Va lu e \1 al u e 

Germany .. . .. .......... .. . . . . 
Aus t ra lia . ... ... . ....... .. . .. ...... . . . 
Belg ium. .. . . . . . .. . ... . . .. .... . .. . . . 
Fra nce .. .. . . ......... . .. . . . .... . .. . .. . 
Coloml.Jia .. . . . ........ . . • . . ... . .. • ..... 
Guatemala ......... . . . . . . • .. ...•..... . . 
Finla nd . . ... . . . .. . .... .. .. . . . ..... . .. . . 
Poland and D a nzig .......... . ... . . ... . . 
Czechoslovakia . ..... . . ... . .. . ..... . . .. . 
Switzerl and ... . .. . ... . .. . . . ... . .... . . . . 
Newfound la nd a nd Labrador . .. . . .... . . . . 
Union of South Afri ca . . . .. . . . .. . . . .... . . 
H ong K ong . . . .. . .. . ... ... ... . 
Sweden .... . .. . ....... . ... . .. . ... . . . . . . 
Trinidad .. . . . .. ......... . .. . .. . . . . . . .. . 
Trinidad a nd T obago ... . ...... .. . .. . .. . . 
Ita lian Africa ...... ... . . . ... ... ..... . . . 
Other British W est I ndics .... . .. . 
Salvador. . .... . . . ..... .. .. . . . 
K wangtung . . . . ... . ... .. . . 
B ritish I ndja .. . . .. .. .. . . .. . ....... ... . . 
Siam . .. . .. . . . ... . .... . . . ... . .. . ... . . . . 
Norway .. . . . ... . ... . . . ... . ....... . . . . . 
Other Netherla nds East Indies . . . . . . .. . .. . 
New Zealand .......... . . . . . .... .. . . . . . . 
Venezuela .. . . ............ . ... . .. .. .. . . 
Spain .. . . . . ... ..... .. ......... . .... . . . 
Turkey in Asia a nd Europe . . . . ...... . .. . 
Jamaica .. . .. . ... ....... . . . . . .. .. . .. . . . 
Honduras . ... .. . . . ... . .. . . . . : . .. . . . . . . 

~~~t~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
E gypt . .. . ... ..... .... . . . . . .. . . . .. .. .. . 
Denmark ............... . ... . . . . .. . . . . . 
D ominjcan Republic . . .. . .. . . .. . . . . . .. . . 
Latvia . . ... . . .. .. ...... . .. .. . .. : . ..... . 

88 .969 48.908 I 5 ,729 
14 ,827 20 . 4.i0 10 . 14 3 
22,660 11,603 8 ,288 
25 .. 3 19 17 .925 7. 725 
26,842 J 4 ·486 5 -756 

so r. ss8 s .156 
4.05 0 J .63 2 5.74 7 

24 .34 0 7 .787 s .61 -
1 ,096 2 ,0 62 3 .9 15 

985 6,622 3.388 
294 2,868 

19.672 3 .879 2, 797 
s.soo 6 19 2 ,725 
8, 1.63 J, 126 2 ,<1-J3 

396 18,6 18 . . . . . . . . . 
. . . . . . . . . 2,0 19 

1,730 
1,7 3 1' 8;2 1. s8o 
1,9 13 4-243 1,3 07 

1, 236 
3 1 5 .34 1 ,135 

36. 501 3 .32 1 1,050 
1,500 89 9 

.. .... .. . 796 
1, 444 4 7 2 707 

17 11,356 6 s s 
74 1 7.49 0 5 40 

. . . . . . . . . . . . . . . . . . 49 9 
. . . . . . 494 

1,6 07 929 4 4 1 
.. . . .. . . 34 1 

6 .6 5 2 2 ,6 78 240 
230 

2, 769 175 175 
231 1, 101 175 . . . . . . . . . 140 

Bermuda . . .. .. . . . . . .. . . .. . . . . ... .. . . . . 
Ecuador . . . . .. .... . ... . . . . ... . ... . . .. . . 
British G uiana . .. . . . . . . .. .... . . . . .. . . . . 
Bolivia .. . .. . . .. . .. .. . .. . .. . . . . .. ... .. . 
Syria . ... . . . . . . . . .... . .. . . .. . . . . . . . . . . . 

4.575 • • • • • • • • 0 130 
! ,OJ O . . . . . . . . . !18 

. . . . . . . . . . . . . . . . . ' 9(\ 
56 7 4,2 22 8 I 

430 8r 
Barbados ... .. ........... .... . . .. . .. . . . . . . . . . . . . . .. . . .... 64 
Azores a nd M adeira I slands . ..... . .. . .. . . ... . ..... . ... . . . . . 52 
Yugoslavia . .. .. ....... . ...... . . . .. . .. . . . . . . .. . . . 9.731 ... .. ... . 
Yugoslavia and Albania . ... . . . .. ... . . . . . . . . . .... . . .... . ... 37 
Hungary . .. . . ........ . .. .. .. . .. .. . .. . . . 

~;t;fna:: .' .' : : : : : : : : : : : : : : : : : .' .' : .' : : : : : : : : 
25 29 

13 
6ss 2 1, 286 

Other F rench Africa .. . .. .. . . . . .. ....... . . ........ 6 ,03 7 
Nicaragua . . . . . . . ... . ...... . . . . .... • . . . . 3 .36 8 4.241 . ...... .. 

¥;~s~~~:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . . . . . . . . . 2 ,042 . . . . . . . . . 
. . . . . . . . . r,8oo .. ... . . . . 

Virgin I slands ... .. . .. .. .. .. . ... . . . ... . . 
Costa Rica ... . ...... . . . . . .. . ...•. . .. . . . 

1,6 03 1,536 . . .. ..... 
. . . . . . . . . I,I75 . . . . . . . . . 

B ritish Honduras .. . . ..•. . . . . • ..• . . . . . .. . . . . . . . . . I ,057 . . . . . . . . . 
Austria . . .. . . . .. ..... . ...... . . • . ....•.. . . . . . . . . . 6ro . . . . .. . . . 
B ritish East Africa .. . . . . .. .. .. . .. .. . . . . . . . . . . . . . . 98 . ... . ... . 
Other P ortuguese Africa ..... . .. ... . . . .. . 
Lithuania .... .. . . . . . .... . ... . . . . . . . . . . . 

. . . . . . . . . 25 .. . . . .. . 

. .. . . . . . . 2S . .. . .. . . . 
B ritish Malaya ... . .... ... . . . .. .. . . ... . . . . . . . . . . . 19 . . .. ... . . 
French Oceania . ...... . . . . . . .. . . . .... . . 86 o . . . . ... . . 
French West Indies .. . . . .. . ..•.. . .... . . . 300 . . . . . . . . . . ... .. . .. 
Other Countries . . . . . . . . . . . . ........ . 4 .637 . . . . . . . .. . . . . . . . ~ . 

T otal. .. ... . . . .... . .. . . $2 ,252 ,208 $2,351 ,65 I $ 1,52.3 ,2r5 

NoTE- I93I subject to slight changes. 
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FLY G FACTS Al\ID FIG "RES 

AIRPLANE LICENSES 

¢ . 
C' 

-""' - ---1·-- ------------ -- -- - - - - - - --
Ala .. . . . . . 
A riz .. ... . 
\ r k . . . . . . . 
Cal. . .. ... . 
Colo .. . . . . 

onn . .. . . 
D el. . . . . . . 
D. f c .. . . 
Fla . . ... . . 

n . ... . . . . 
Idaho .... . 
I ll. . . .... . 
Ind . . .. . . . 
f O \ V3 . .. .. . 

Ka ns .. .. . . 
K>' · . . .. . . 
La . ... . .. . 
l\•Ie ...... . 
Md ... . . . . 
1\bss ... . . . 
M i h .. . . . . 
~~f inn . .. . . 
M iss .. . . .. 
Mo .. . ... . 
Mont . . . . . 
. eb r. ....• 
Nev . . . .. . 
N .H . .. .. . 
N . ] .. . 
N . M .... . 
N . Y .... .. 
! . c .. . . . . 
N. D .. ... .. 
Ohio . . ... . 
Okl a . . . . . . 
O re .. ... .. 
Pa . . .. .. • . 
R . I . . . . . . 
s. c .. .. .. 
S. D .... . . 
T enn .. . . • . 
T ex . .. . . • . 
Uta h . . ... . 
Vt .. . ... . . 
Va .... . . . . 
Wash . .. , . 
W . V a .... . 
W ise . .. . . . 
Wyo .... . 
Alaska. e tc . 

J 2 
39 
5 r 963 . ' . ; ; 

49 
I 16 

55 
78 

I I 7 
4 1 
22 

50 R 1 

I 7 8 3 
135 
183 
35 
84 4 
33 
83 3 

203 3 
398 .3 
II 4 

2 7 
232 8 
33 

157 6 
13 
24 

2 0 2 3 
2 ! 

9 57 16 
62 
.) 8 

437 8 
256 

8 5 
460 10 

28 1 I 

r8 
53 
73 2 

335 9 
3I 
19 
59 

I34 
43 

178 2 

55 2 
32 2 

I 

3 

I 

3 

3 

I 
10 

14 
I 

2 

4 
2 

2 

4 

4 

8 

.; 
74 

I 

3 
I 
6 
7 

I 
I S 

8 
6 
5 
4 

I 

5 
5 

18 
7 
l 

II 
I 

3 
I 

2 

4 

2 9 
7 
2 

13 
4 
7 

2 I 

2 
I 6 

2 

.I 7, 
2 

I 2 

14 

10 
-.37 

3 
15 
! 2 
I 6 
I S 

7 
6 

107 

~~ ;8 
7 

Ii 
s 

r 1 

4 0 
7 2 
28 

2 

4 2 
s 

I7 
5 
7 

2 7 

I 7 0 
14 

9 
8 3 
44 
16 

IOO 
6 
8 

; I 7 
8 

55 
II 

5 
1 2 
3 5 

6 
5 I 

8 
3 

I I 
IS 
IS 

390 
2i 
so 
3 2 
17 
-t-<1 
18 

5 
2 1 I 

77 
5 5 
70 
15 
29 
1 6 

4 1 
8 2 

I 40 
4 2 
'14 

I04 
I 7 
69 

5 
I I 

84 
I 4 

44 7 
23 
17 

17 I 
I 3 I 

3 3 
163 

1 2 
7 

I S 
3 7 

I 74 

.l~ 
24 
47 
I 2 

6 7 
14 
r6 

5 
12 
10 

173 

" J! 
5 

2 7 
- 9 
10 

7 
92 
- 6 
3 I 
46 

2.1 

4 
1 4 
47 
8 I 
26 

9 
44 

4 
3 i 

2 

58 
4 

2 [1 

8 
9 

99 
58 
2 0 

11 6 
6 

12 
rS 
6 o 

7 
3 

14 
26 
17 
29 
10 

9 

6.. .. 6 ,, . .. . .... .. . . 
(I . . . . • . ... . . . 

55 5 I 90 J3 
0 2 .. .. 

1<1 22 .... 2 
4 ll - 6 . . . . 

II "1 6 .. .. 
16 2 . . ••. . . . 

5 . 4 .... 
3 

6s r 1 66 1 
24 2 I I 3 
I 1' 2 
32 .j I 3 

2 
6 . . ' . I 9 
4 . . " . .... 
8 I 7 

- 2 9 . . . . 
So 9 5 8 

7 r S 
1 

- 2 3 7 28 !.j 

3 3 
2 S I I 9 ! : 

2 

22 3 [ 
2 

So 75 142 q 
6 
I 

s6 49 47 2 
r 8 27 I O I> 

s 9 9 
39 3 7 25 5 

3 
2 

4 2 
6 3 

19 ,~4 15 
8 2 

I 

6 
8 
5 

2 4 
8 J 6 

I 5 1 
7 31 

I7 

3 

17 
22 

2 05 

9 
4 

5 2 
19 
ro 

.155 
6 7 
53 
59 
! 6 
34 
22 
I 9 
86 
9I 
26 
l O 
55 
II 
5 2 

6 
14 
68 
12 

23 7 
2 7 
16 

I 3 I 
55 
2 3 

I 24 
13 

7 
I S 
29 

I I6 
8 
6 

21'! 
32 
14 
7 0 

9 
s 

I9 
22 

29 
5 4 

2 5 
so 

9 
5 
63 
I 7 
I -

2 3 
9 5 
So 
79 
I9 
3I 
II 

4 5 
I03 
202 
6 
I i 
9 S 
I S 
75 

7 
I O 

I 03 
9 

4S <j 
35 
2 2 

2 08 
1 52 

44 
26 9 

IS 
II 

33 
4 1 

16 0 
1.) 

I3 
2 '"/ 
55 
2 8 

107 
15 
10 

---- - -- - - - ---- - - -- ---- ---- - - ---- - -
T ot a l . . 7 ,57 9 12 1 2 8 6 6 349 -'.496 3 , 153 r.60 7 75 9 5 4 9 6 8r 14 3 2 . 231 3. 9 75 

---------' 



p8 AIRCRAFT YEAR BOOK 

AIRPLANE LICENSES AND IDENTIFICATIONS 

§ " 
~ "' 

~ 

"' .... ~ "' " .... 
" ~ ... " .0 

'c' ~ ? 
0 

""' ::: "' ·~ 00 "' 0 - <>. "' ] "' " N "' "' "' .., .., ~ 0 ... 
:.?; " ... 

"' "' "' 0. 0. 0. :: 0 " -;; :l., - - - - - - " "' -;; ... ~ 

Cl .... .... " 0 " <; ~ ~ -.;.; ~ ~ ~ ~ ""' f-. 
""' 

..:: -;; 0 0 :;;;- ..., ..., ..., ..., ..., 
"i ~ 

., 
"' ~ "' h >-; 

""' '"" '"" '"" "" t::l t::l t::l t::l t::l -- -- - - - - - - --- - - --- -- - - - - - - - - --
Ala . .. .. .. 6 2 7 . . . . I 4 II I 7 I 2 IO . . . . . . .. 6 I 9 37 
Ariz .. .. .. 4 9 ' ' ' ' . 3 . . . . 1 9 I7 I 3 6 . . .. . .. . ' .. . 19 3 0 
Ark .... . . . 73 4 2 2 9 IS 16 13 I 2 . . . . ... . . . . . 25 48 
Cal. ...... [ ,175 71 4 0 13 9 7 266 4 I 2 20S 6S 6 I 92 37 259 726 
Colo .... .. S2 3 1 3 4 9 33 I 9 10 5 . . .. . . . . 3 4 4 3 
Conn . .. .. I 43 6 3 3 4 I 9 5 4 39 I S 29 .. . . 2 46 6 6 
Del. . ... . . 69 . ' ' ' ' ' ' ' 1 2 I 2 32 II 11 23 26 . . . . 9 II 
D. of C .. . S2 1 ' ' ' ' .' 7 1S 17 2 7 I 2 .. ' 16 '.' 7 59 
Fla . .... . . 179 11 7 3 15 2 7 53 43 20 2 ... . 1 6S lOS 
Georg ia .. . 87 10 4 4 9 r 6 23 14 7 I 4 '.' 25 57 
Idaho ... . . 33 l 1 . ' ' 2 s 6 II 4 . . . . . .. . . .. . I 3 20 
Ill .. . ' . ' ' ' 744 51 . I7 IS 4 0 I 54 243 I3 2 so 5 2 66 7 19 2 427 
Ind . . . . . . . 2 dS 30 7 5 19 ss ss 46 35 5 II 3 ss IS 4 
Ia .. .... .. 213 16 5 2 10 44 6 3 55 18 5 ... . '.' 74 I 34 
Kans ... . . 3 36 34 8 3 2 I 53 97 7 7 4 3 72 3 I 76 IS4 
Ky . . . . . . . 55 I 2 [ 5 IS r8 I I 2 . . . . . . .. . .. . 2 I 3 4 
La . .. . . .. . I02 7 10 . . ' 2 22 3 1 24 6 . . . . I 9 .. .. 37 4 6 
Me .. .... . 53 3 2 . ' ' 2 13 22 6 5 . . . . .. . . . . . . 2S 25 
Md .. . . .. . !06 9 I 2 6 I 3 4 2 22 II I 9 . .. . I 2S s B 
Mass ... . . 244 9 4 4 6 51 9 0 57 23 9 .. . . . . . . 99 136 
Mich . . . . . 552 33 I 2 II 3 j 8 6 16 7 II ;J 97 127 8 2 I 19 296 
Minn . .... 199 19 6 2 IS 4S 56 3i 16 .. .. rS I 43 137 
Miss ... . . . J S 3 ' ' ' '.' 3 4 I6 II I . . . . . . .. ' ' ' I 2 26 
Mo ... . .. . 35 5 35 10 5 19 6 0 Il8 62 47 64 2S 20 7S I66 
Mont . . . .. 04 7 2 I i IS I9 ' 6 . . .. 3 I 23 37 
Neb .... .. 213 24 I 7 2S 79 4S 26 33 9 IO 5 3 lOS 
Nev .. .. .. I7 . . ' .. I . . . 1 5 5 2 3 . . . . . . . . . ' . 6 I I 
N . H .. ... 29 ' . ''. 3 I 2 7 I I 4 I . . . . ... . . . .. 14 IS 
N.] .... . 32S 24 14 5 I2 55 107 Sr 30 43 . . .. . . . . s o I96 
N . M .. . .. 25 I . . . ' ' I 2 14 5 2 .... . . . . . .. . 12 I3 
N.Y .. . .. I ,214 4 9 29 10 49 217 496 261 103 101 147 IS 29 0 6 6 1 
N.C .. .... IIO IO 3 5 r 8 27 25 14 8 I . . . . . . . . 30 79 
N.D .... .. 72 12 4 2 4 13 21 IS I . . . . . . . . ... . 2 ! 51 
Ohio .. ... 6IS 42 IS s 34 II7 I9S I34 70 6S 49 2 I 68 331 
Okla .. ... . 3SS 31 6 2 15 52 I43 77 .32 33 10 12 73 2.)0 
Ore ....... I49 17 I I II 30 42 32 IS 6 9 13 3 4 S7 
Penn ... .. . 570 33 II I2 27 II3 17 6 I43 55 63 27 6 134 340 
R. I .. ... . 34 3 I . . . . . . . 6 I4 7 3 . . .. . . . . . ... I3 2I 
S.C . . . .. . . 47 9 . ' . ' ' ' 3 II II IO 3 .. .. . . . . . . .. I2 35 
S.D .... . . . 70 2 3 I 4 23 20 I2 5 ... . 2 . .. . 18 so 
Tenn ... .. I06 IO 2 I 4 I3 47 23 6 . . . . 3 . . .. 33 70 
Tex . ... . . . 450 47 II 3 33 7I I87 73 25 7 44 I6 I$1 238 
Utah ... .. . 39 I I . ' . . . . . . I4 IS 7 I .. . . 8 2 9 :20 
Vt . .. ..... 22 I I . . . . I 5 9 4 I . . . . • • 0 • • 0 •• 6 I6 
Va ... . .... 75 3 I 2 2 I6 26 I8 7 2 4 . ... 28 4I 
Wash ... .. I93 8 3 3 24 46 54 41 I4 II 36 3 56 87 
W . Va .... 60 7 3 . . ' 3 IO I3 I9 5 . .. . I . . . . I6 43 
Wise ..... 278 2I II 7 22 6s 78 4S 26 5 I .. .. 97 I75 
Wyo . . . ... 67 2 . . . . . . . . I6 IS IS I2 7 ... . 3I . . .. 9 27 

-- -- -- ------- --- ------------ ---
Total u. s. IO,S2S 72S 271 I4S 6.Js 2,007 3.ss6 2,160 1,023 84I 675 I6I 2,Sr 1 6,040 

--- ---- -- --- --- --- ---------------
Alaska, etc. 4I 5 2 I I 3 17 IO 2 . . . . I7 ... . 7 I7 

--- -- -- ------ --- --- --------- --- ---
Gr . .fotal. ro. :S 69J 733 273 149 636 2,0!0 3.573 2,I70 I,025 84 I 692* r6I 2,SIS 6,057 . 

*Airplanes licensed in name of Transport Companies, but used for non-scheduled work, 
listed under Aerial Service. 
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FL h G F CT rD FIG RE 529 

AIRPLANE IDENTIFICATIONS 

.. 
0. 

-----1--- -- -- - - -- --- - -- --- -- -- -- --Ala . . . .. . 6 . ... 
Ariz.· . . .. . 
Ark . . . ... . 
Cal. . .... . 
Colo ... . . . 
Con n .... . 
Del . ... .. . 
D. oi C . .. . 
P ia . . . ... . 
Ga . . ... . . . 
Idaho .... . 
lll .. .... . . 
I nd .. .. . . • 
l awn . . .. . . 
K ans . .... . 
Ky .. . ... . 
La . . . .... • 
Me . .. . .•. 
Md .. ... . . 
M ass ....•. 
Mich . . ... . 
Minn . ... . 
Mi ss .... . . 
Mo ...... . 
Mont . . 
Ncb . .... . 
Ne v .. ... . 
·.H .... . . 

N . .1 .... .. 
N . M ... .. 
! · . Y .. . . . 
.. c .. . 
N.D . . 
Ohio . .. .. . 
Okla .... . 
Ore . ..... . 
Penn .... . . 
R . I .... . . 
S.C .... . . 
~ .. D .... . 
l cnn .. ... . 
Tc:<as . ... • 
Utah ... .. • 
Vt .. ... .. . 
Va . .. ... . • 
Wash .... . 
W.Va . .. . . 
Wise . .. . . . 
Wyo .... .. 
Alaska, etc. 

.10 
10 
22 

2 1 2 
33 
2i 
14 

4 
62 
4 6 
11 

236 
110 
;8 

153 
2 0 
! 8 
20 
23 
41 

15 4 
85 
II 

124 
3 1 
56 

4 
5 

1 26 

4 
257 

4 8 
34 

181 
10 2 
64 

110 
6 

29 
17 
33 

11 5 
8 
3 

16 
59 
17 

roo 
I 2 

9 

2 

4 
4 9 38 

3 I 

5 2 

10 
10 4 

1 

so 17 
'li i 
16 5 
33 b 

I 2 

3 3 
3 2 
6 
6 

3 0 1 2 
1 7 0 

3 
27 9 

7 
18 

21 I I 
I 

33 27 
10 3 
1 2 3 
34 12 
.)0 6 
16 I 

23 8 
2 

9 
1 3 
8 

38 I I 

3 
8 3 
6 3 

19 l I 

3 

2 
I 

I 5 
3 2 J 
3 .l 
2 I 

I 
I b 

3 9 

4 :2l 
4 II 

2 4 

2 

t 6 

I S 
s 
2 

5 8 
6 
4 

4 8 

8 20 
I II 
2 

4 2 1 
II 

I 4 
4 6 

3 
3 
2 

17 

I 

5 !0 

·l 

.; 

2 

9 
9 
2 

47 
19 
12 

2~ 

5 
5 

II 

14 
2 0 

2 
I S 

7 
II 

28 
I 

47 
13 

5 
34 

8 
14 
I3 

3 
6 
5 

I6 
3 

4 
II 

4 
I 4 

7 

6 

22 
6 
4 

9 
5 
I 

3 2 
II 
8 

2 7 
3 
2 
6 
I 

- 8 
27 
14 

2 
14 

2 
10 

23 

49 
2 

4 
27 
1 2 

9 
13 

2 

4 
2 

10 
13 
3 

2 

I I 

35 
; 
!> 
0 

4 
4 

40 
20 
24 
31 

4 

8 
I C 
32 
II 

I ~ 
3 

II 

2 
2 

23 
I 

so 
6 
6 

35 
I 9 
1 2 
27 

I 

9 

5 
13 

I 

4 
15 

19 

4 
2 

1 _, 

4 

I 

4 
2 
I 

24 
II 

II 

3 
I 

17 
9 

25 
3 
I 

I 

8 

23 
2 

' 16 

6 

I 

6 

II 

10 

" i 
1 2 

35 
3 
3 

31 

32 

22 

1 2 

26 

19 
6 
6 

26 

3 

2 4 

6 

5 

4 
2 

12 
2 

3 

~; 

3 
10 

6 
3 

37 
r S 
21 
17 

5 
3 
6 
9 

13 
28 
17 

2 
23 
12 

I 

21 

53 
3 
5 

37 
!8 
II 
10 

5 

4 
35 

2 
I 

45 
40 

8 
!64 
89 
54 

105 
15 
IS 
14 
1 2 
28 
94 
68 

9 
68 
19 
3 3 

4 
5 

93 
4 

Ii2 
44 
29 

123 
78 
43 
7! 

6 
24 
Ii 
29 
78 

7 
3 

14 
32 
IS 
68 
12 

7 --- --- -- -- -- -------------- --- ---2 

T otal. . . 2.990 612 245 8 .~ 287 s 11 420 563 266 292 1 r !8 58 7 2,082 



SJO AI RCRAFT YEAR BOOK 

AIRCRAFT APPROPRIATIONS, UNITED STATES 

1922- 1933 

T otll l I ncreo se or S et 
Decrea se 

1922- 23 A r my . . .. . $ r 2,S9 s.ooo -$6.305,00 0 
N a v y . ... 14 ,683 .59 0 r .2 70, r 59 
A ir M a il . . . 1,900 ,000 + 65o .o oo 
N .A .C .A . . . . 21.0,000 $29 ,688 .59 0 -t- ro,ooo -$4 .34 7. 8 41 

1923- 24 A rmy ... .. . . I 2,426 ,000 -469 .000 
N avy .. .. . . 14 ,64 7 .1 74 -36 ,4 16 
Ai r M a il . 1,500 ,000 - 400 ,000 
N .A .C .A .. . . 283 ,000 28 ,856 , I 74 + 73 .000 - 83 2 .4 16 

I 924- 25 A r my ..... . . 14, I 13 ,043 . So -!- 1.6 87,043.80 
N avy .. 15 , 150,ooo -!-502 ,8 26 
Air M a il. .. . 2 '7 so.ooo -!- I, 2SO,OOO 
N .A.C.A .. .. 470,000 3 2,48 3 ,043 . 8t -!- 187,000 + 3, 6 26 ,869. So 

I925- 26 A r my . . 14.700 ,000 ( 1) -!- 586 ,956. 20 
N avy . . . . 14 , 790,000 ( 2) - 360,000 
A ir Mail. . . . . 2 ,8!0,000 (3) - 150,000 
N .A. C .A .. . 534 .0 00 32 ,624 ,000 +64 ,000 + 350 ,95 6 . 20 

1926- 27 Ai,my . .. .. . 15,050,000 -l-350,000 
Navy . . 18 ,505, z88 -!-3. 715, 288 
A ir Mail. 2,65 o ,ooo (3) - 16o,o oo 
N .A.C.A .. 5 1,3 ,000 36 ,7 r8, 288 t - z r, ooo + 3 .884 ,288 

1927- 28 A/-my . . .. . . 20 ,396 .300 + 5. 346 .3 00 
N a vy .... 20, 100,000 -!- 1,594 .7 12 
Air Ma il. . . 4 , 150,doo + 1,5 00,000 
N.A .C.A .. . 5 1.3,000 
Commerce . 3.79 1.500 48 .950,800 + 3.791 ,500 -l- 12 ,23 2,51 2 

1928- 29 Army . 24,848.562 (4) + 4 .45 2, 26 2 
N a v y .. 32,r89 ,5 6 0 (5) + 1 2 ,o89,5 6o 
Air M a il . 6 ,4JO,OOO -!- 2,2 80,000 
N. A.C .A .. 6oo ,ooo -!- 8 7 ,000 
C o m merce . 4 ,36I,85o 6 8,429 ,9 72 -l- 570,3 50 -l- 19,479 ,1 7 2 

1929- 3 0 A r m y . . . . 34.690,785 -1-9.842 ,223 
Nav y . .. . 3 I ,430,000 (5) -759,5 6 0 
Air Mail. I 3 ,300 ,000 -t-6 ,8 70 ,00 0 
N .A. C .A .. 1,292 ,200 -1-692,2 00 
C omm erce .. 6,41 6 ,620 87, I 29,6 05 -!-2 ,05 4 . 77 0 + 18,699 .633 

1930- 3 1 Army . .. . 35 .823 ,47 3 +r,I3 2,688 
Navy . . .. . . . 32,0,33 ,2 I I -!-60J,2 I I 
Ai r Mail. ... 2 1 ,6oo,ooo (6) -!-8 ,300,000 
N .A.C.A ... . 1,32!,000 (7) -l-29 ,000 
C om m erce . 9 . 207 .430 (8) 9 9 .985 .1 14 -j-2 ,790 ,8! 0 -!- 12,85 5.498 

1931- 32 Ar m y . . . .. . . 3 r .4 79,635 (9) -4.343.838 
Nav y . . .... .'l I , I 45,000 - 8 88 ,2 !1 
Air M a il. .. . 27 ,ooo,ooo ( I o) +5.400,000 
N .A.C. A ... I ,05 I ,070( I I ) -269.930 
C o mrne rce . . I 0 ,362 ,3 00 ( I 2) I o I ,o38 ,oos -!- I,I5 4 ,870 -!-1 ,05 2,891 

1932- 33:j:tArmy ..... 25 ,48 2,900 -5.996. 73 5 
Navy .. .... 26,660,000 -4.485,000 
Air M a il ... .. 26,000,000 ( 13) - I ,OOO,OOO 
N .A .C.A .. 1 ,or 2,3 r o -38 ,76 0 
C o mmerce. 8 ,929,660 ( 14) 88 ,084,870 - f.4 32 ,640 - 12,9S 3 , I3 5 

( I) Plus $2 ,150,000 "contra ct a uthorizations " for additi o nal purcha ses of aircra ft. 
( 2) Plus $4, 1oo,ooo "contract authorizations" for additional purcha ses of aircra ft. 
(3) For the contract Air M a il Se rvice $500,000 was appropriated for 1926 a nd $ 2,000,000 

was allowed for 192 7. 
• (4) And c'6ntract auth or izatio n of Ss .ooo,ooo. 

(5) And contract authoriza ti o n o f $1o,ooo,ooo. 
(6) Includes $6,6oo,ooo fo r Fore ig n Air M ail. 
(7) Includes $15,000 for printing. 
(8) Includes $ 7,944,000 for new a nd improved air n a vig ation fac ilities. 
(9) Not less than $15,296,231 to b e spent for the purchase of n ew airplanes , equipm ent, 

spare parts , and accessories . 
(1o) Includes $7,ooo,ooo for Foreig n Air Mail. 
(r r) I ncludes $23,000 fo r p r in ting. 
(!2) Includes S9,ooo,ooo for n ew and improv ed a ir navigation facilities. 
( 13 ) Includes $7 ,ooo,ooo for Foreig n Air M a il. 
(14) Includes S r,30I,1 6 o for" Aircraft in Commerce." 
:t: Plus $6,250 ,000 "contra ct a uthorizations " fo r additional purchases of a ircraft. 
+ Shows amount of increase. -Shows a mount of decrease . :t::t: Proposed expenditures. 



FL G FACT D FIG RE 

AIR M AIL OPERATIONS BY ROUTES DURING 
CALENDAR YEAR 1931 

.A .\ ! .Y :t mbe.r 0 11 · Ttrm in i 
1. Bos ton - . 'ew Y o rk . . . .. . . . . . . 
2. hicago- ~l emphis .... .. .... . 
J . hicng o- Dailas . .. . ... . . .. . . 
.; . • a t La ke ity - an D iego . . . . 
5 · al t La k e ity- . ca tt le ... . . . . 
S. cattle- a n Diego ... . . . . . . . . 
Q . ~ical!o-Pemb i na .... . .. . . . . . 

1 1. \\ ash 1ng-ton- Cicveland . . . . . . . 
12. hcycnne-A ibuquerq u c -

A ma r illo . ... .. . . .. . . . ... . 
16 . le ,·eland-Lo u is vi lle* . . . . . . . . 
17 . X cw Yo rk-Chicago .. . ..... . . 
18 . hicn.go - an Franc isco . . . . .. . 
10 . X ew Y ork- l\!i a m i . .. .... .. . . 
20. X e w Yo rk -Fo r t 'Wo rt h ._ . . . . . 
- 1- D nll:ls -G nl v est o n . .. . .. . . . . . . 
• 2 . D nllns - B ro wns v·i!J c .. . . ..... . 
2J . Atlnnta - l' cw Orlea n s .. ..... . 
24 . Chicago-C incinna ti . . .. . . . .. . 
25. A t la n t a- . l in m i t . .. . . . . . . . . . 
26 . G rea t F alls -Sal t La k e C it;• . . . 
27. B ay C ity -Chica go . . . . . . . . . . . 
28. t . Lo u is-O m a hn t . .. ... .. . . . 
29 . X ew Orleans-H o u s t o n . . . _ . . . 
J O. O m a ha -At lan t a (part) . . . . .. . 
30 . K a n sas Ci t y-Den ve r (p a rt)§ . . 
33 · Atl a nta -Los Ange les (p a r t) . . . 
3 3- '\lb~q~erqu e-E I Paso (p a r t ) 11 . 
34 - ~e" 'Y o rk-Los Angeles . _ . . .. 

La:gth 
of RouiG 
( .If ills) 

.00 
5 23 

1. 0 4 
7 2 

1.0 17 
1.73 
1.6 20 

326 

i 7 [ 
351 
7 '6 

2, 0 2 i 
2 ,2 54 
1.793 

333 
5 4 7 
488 
2 i4 
77 7 
50 9 

1.384 
4 0 4 
325 

1,20 8 
5 44 

3 .05 2 
2 22 

3 -339 

) fik s 
chcdulc 

:z 2 .s6r 
-~(2 .928 

1 . 56 .3 26 
1.042 .6 79 
1. - 3 .230 
1.3 6 . 17 -
1.-17 ··I I 

.;66 .044 

3 53 -li 4 
126.364 

2 ,0 i.l 5 
.:; ,2o.;. 36 s 
3 .204 .6 -
1. 1 2 5.0 

2 ,)4 -9 45 
10 ,301 
35 6 .370 
-!OJ . 86 
285. 16 3 
648 .1 4 7 

1. - 4 1.322 
2 1.6 , 706 
2J6 ,170 

1.1 3 5 -5 27 
22 8,480 

.,01 9, 786 
6 7 . - 0 0 

3 ,425, l 9 1 

.\J iles 
A cl:wlly 

F l cnvn 
~:;q_ , :l6J 

-13 7-54 
1.6 73 ,0 11 
I .02 ,oo; 
l , :H 7 . '22 7 
i ,J .!O. I OJ 
1 .. p 2.4.3 0 

:; 88 . 04 

3 39 -507 
11.1 ,874 

I , 13 .59 0 
4.088 .665 
2 .oS6 .1 6 1 
I ,009 ,469 

- 3 3 .233 
395 .09 2 
3 <\2 .95 7 
375 .65-1 
2$ 8 ,838 
634-909 

I .15 I . 72 1 
199 .84 7 
23o .os s 

I. 039.2 03 
:n 6,8 56 

I ,888 ,8 - 9 
66.096 

3 ,073 .553 

P o rt nds 
of .lla il 

D ispatched 
137. t I -
66 .t; 24 

51!. 45-
6 38.6 16 
3 4 - ,0 -
400 .7 15 
- 76 .091 

9 1. 111 

! 07 ,2 09 
JO .I60 

1.709 .86 4 
r .So ; .53 5 

<19 .8 1 7 
IiS -93 I 

3 7. 263 
84 .01 2 

roo .8;6 
83 .2 22 
88:786 
6 2 ,74 7 

I 81.35-
6 0. $34 
51.1 98 

259 .380 
15 ,463 

240.3 0 
J, 1 2 ..> 

58 7.624 

Amo un l P o £ 
to Carrier 
$1 63. 267 -35 

262 .130--S 
1 , 193 -- 0 9 -40 

930 .4 6.9 7 
9 5 I .54 1.50 

9 1. 102 .09 
9 12 ,557-50 
t;l , l$ 1. 36 

201.6 2$ . 17 
3-07-l -16 

1.4 2 . 729-98 
3.7 4 7. 9 5 - -8 3 
1.8 ! 6 .$13-:\5 

6 15 -75 0-9 0 
139-799 -03 
248 .5 8 5 .91 
2£$ .809 -76 
24J ,95 5- 77 
1$ 7 .891 -44 
3 65.668 .25 
6 12 .1 1 r.65 

ss .o 7-2 5 
111.82s. 3 S 
688. 310.83 

86. 74 2-40 
1.6 45 ,928 . 71 

5 2, 269. 0 9 
r .811 . 191.46 

T o t a l. . .. . . .. . ... . .... . 26 .s 6 o 3 0 ,283 .9 3 2 28 ,205 ,533 9 .005.0 79 $ 19 ,85 8 .869 .87 
* AM r 6 C o nsolida t ed w it h A M 20 effective J une r . 193 1. 
-tAM 25 C o n sol id a t ed wi t h AM 19 effec ti ve Apri l 1 , 193 1. 
:1: A M 28 C o n solidated wi t h A i\<1 30 (Omahn -A t lan t a P a r t) e ffective J une r, 1931. 
§ Opera tio n s s t a r t ed J u ne 1, 19 3 1 
II Operatio us s t a r t e d Aug . 1, 193 r. 

MONTHLY AIR TRANSPORT OPERATIONS 
AMERICAN AlR LINES 

M iles ~1 iles P asse 11 ger Air 
! 93 0 Sclud uled F I 07U II Passe11 gcrs M iles H a il 

J a nu a ry .. . . . .... . 1,977, 240 1,607 .336 I 1,31 4 4 .oso.665 559.04-4 
Febru a r y . ... . . . . . ! ,7 9 2,1 0 0 1.551-477 28 .67 5 4 .86 1,63 6 593 .862 
M a rch ... ... . ... . 2 ,03 4 ,96 r I .885,82 6 3 4. 153 5 ,2 16 ,62 1 667,7 05 
Ap r il. . . . . .. . . . .. . 2 .304 .I77 2,233 ,034 37 .9 50 9 -9 5 7,403 7 14.9 14 
M a y . .. . ... . ... . . 2,444 .995 2 .4 12 ,801 40 . 140 10,7 53 .95 2 743.955 
June . ... . .. . .. . .. 2 ,6 02,053 2 ,5 3 3 .847 40 .847 r r ,909,36 1 7 r 6 ,849 
J ul y . .. . . ... . . . . . 3,1 22 ,349 3 .098 .5 70 44- 11 5 I I .6 10,5 14 724,63 1 
Au g us t .. . . . . . . ... 3 ,027 ,37 0 3 ,oo6 ,o6 9 4 6 ,29 9 II ,8TJ,046 7 28,326 
Septem ber .. ... ... 3 ,0 46 ,8o8 2 ,993,26 1 4.3 ,8r8 II. I4I ,63 I 7 3 7,350 
October . . . . . . . . . . 2 ,889,92 8 2 ,690, 89 0 2 1, 789 4 .9 03.425 773 .784 
Novem ber .. ... . .. 2,798 .750 2 ,505,5I 3 1 9 , ~ 1 5 4 .246,0 75 67 0,039 
D ece m ber . . . .. . . . 2 ,66 2,3 88 2 ,3 15,343 I 7,695 4 ,05I .455 797.659 

T o t a l .. . . . . . . 30,703,119 28,833.96 7 3 85.9!0 9 4.545 .7 84 8 ,4 28, II 8* 

193 1 
J a nua r y . . .. . . . . .. 2,753.550 2 ,47 5.3 06 I 7,549 4 ,064.869 7 23,096 
February .. . . . .. .. 2,63 2,848 2 ,288,395 20 ,97 8 4.903,387 67 8.3 71 
March ... .. . . . . . . 2,988,9I6 2 ,663.940 27 ,872 6,7 24,IOI 75 7.45I 
April. . . .. ... ... . . 3,65I ,6I8 3 -4 I 2,594 3 2 ,079 8,3 20, 5 I 8 77 8 , ! 64 
M a y .. .. . . . . .. . . . 3,7I7,970 3 ,49I,309 3 4. 737 9 ,2 I3,0 29 776 .663 
June .. ... . . . .. . . . 4 ,066 ,955 3,9I0,93I 4 2.9 28 I 2,263 ,006 8 03,93 5 
July . . . ... . . . .. . .. 4.325,875 4 ,2 I3,403 55.78 2 I4,68r,694 807,508 
Au g u s t .... .. . . . .. 4. 7I6 ,697 4,528 ,908 54,163 13,97 8, 567 832 .9 19 
S eptember . . .. . .. . 4.578 .488 4 .3 81,5 9 7 6 2 ,4I 9 I 5,778,643 8 25 , 174 
October . . . . .. , . .. 4,808 ,494 4 .437.306 50,9 58 I2 ,5 75 .584 863 ,039 
November . .. . . . . . 4.7I5,7 20 3,86 I ,073 3 I ,4 I 5 7-442 .47 3 74 7.666 
D ecember ... . , . . . 4,506 ,542 3. 730,6 ! 6 26,873 6, 28 8, 28 2 757, 209 

T o t a l . . . . . .. : 47.463 ,673 43.395.478 457.753 II6,23 2,I53 9 ,35I,I9 5 

Air 
E x press 

12 ,846 
15. 038 
27.3 49 
26 .8 14 
2$.448 
30.5 6 9 
23.67 0 
28,790 
28,562 
24.566 
2 2,110 
21,036 

286,798 

6I, 063 
62 -45 5 
8 5,486 
59, 16 5 
5 7 .631 
6 r ,940 
76, 850 

101,99 2 
I 17 ,263 

88 ,0 7 ! 
45 .1 22 
68, r 26 

885,1 64 
* Does not include an annua l t o t a l of 85,557 pounds ca rri ed o n sma ll lines for w hich m on thly 

figures are not a vaila ble. 



AIRWAY MARKING AND LIGHTING IN 1931 

: 
LIGHTI NG WEATHER 

ROUTES 
I n Sen•ice L ighted 

Bort~~d- Obslruc-.4 i rway Lighted I nter- Rotate Flash 4 ir ways U.S.IV .B . 
Miles Miles mediate ary l ion Lights Lights Tdetype Tdetype 

F ields Ligirls Li~hls 

Albuquerque-Amarp!o .. . . .. . . 295 295 2 76 I8 I9 I7 3 0 
Amanllo--K ansas C1ty . .. . . .... 484 482 6 I 54 64 39 2 I 7 4 Atlanta-Chicago . . . . . . . . . . . . . 649 649 I4 4IJ 55 5 I 2 1 2 5 Atlanta- New York .... . .. . . . . . 788 788 I.:i 427 I i2 So 6 I 7 5 Brownsville-Fort Wor th . .. .. . . 522 522 7 209 26 32 I 0 7 
Brownsville-Houston .. . ..... _ 345 345 10 I24 4 32 0 0 3 
Chicago--New York ........ .. . 728 72d 22 49 1 147 76 2 24 I 
Chicago--Twin Cities . .... . . . . _ 38I 3RI 10 223 s o 4~ 7 0 6 
Cincinnati- Chicago. . ... . ... 276 276 6 IOj I 2 26 0 4 2 
Cle veland-Albany . . . .. . . . . . 45 7 457 IO 22J j2 39 ~ 0 IO 
Cleveland-Detroit Ij2 IJ2 I JO 3 8 l 4 0 
Columbus-Phi ladelph i~ .' .'::. ·. 426 426 6 I90 19 38 I,; 10 0 
El P aso--Fort Worth ... . _ . . . . . 544 544 15 604 2S 40 2 0 6 
Fort Worth- At lanta . .... . .. .. 785 172 0 0 0 2 0 2 10 
For t Worth- Wichita .. .. . ... . . 350 350 6 r6o 26 ~4 I6 0 2 
Indianapolis-Dayt on .. . . .... . . I34 IJ4 2 73 I9 IO 0 4 0 
Kansas City-Chicago . . .. . . . . . 407 407 6 2I I 29 47 I -~ 4 
Kansas City-Omaha .. . . I 70 170 3 76 26 IS 0 4 0 
Kansas City-St. Louis . . . . 228 228 6 I 54 .1 1 2I 0 5 0 
Los Angeles-Amarillo ... .. . . . 976 326 0 0 0 25 0 0 5 
Los Angeles-Salt Lake . . . . . .. 634 634 2 I 553 18 5 I 66 0 I 7 
Los Angeles-San Francisco .... 380 380 7 172 29 34 3 IO 3 
Louisville-Cleveland .. ... . 3 I I 3 I I 7 IS I so 3I I 6 0 
Miami-Atlanta .. . . . ... .. _ 63I 63I I I 27 1 46 46 2 0 7 
Michigan Air ways . ...... . . . ... 364 364 I 33 II I7 0 9 R 
Milwaukee-Green Bay .. . .. .. . 1 23 123 I 27 5 5 0 0 I 
New Orleans-Atlanta .. . .. . . . 484 226 6 I36 -tS 22 5 0 4 
New York-Boston .. .. ... . . .. . 20 1 20I 3 95 25 I9 IO 6 I 
New York-Montreal. . .. _ . .. . 342 142 2 6o 23 I2 2 0 7 
Norfolk-Washingt on ... . .... . 144 144 3 So I g I I 0 3 I 
Omaha-Chicago .... . ... .. . . . . 429 420 IO 226 :07 37 I 9 2 
Portland-Spokane .. .... .. . . 330 330 I I 282 21) ,'li 23 8 5 
Pueblo-Cheyenne . . ....... . . . 200 200 5 I I7 I4 I7 7 0 4 
Salt Lake-Grea t F alls .. . _ . . .. . 507 I SO 4 

I 

I20 8 IS .J .1 15 
Sa lt Lake-Omaha ..... . .. . . . 8o.J 893 26 62 I 36 79 25 I9 3 
Salt Lake-Pasco . .... . .. . ... . . 5.38 538 I3 302 62 so 14 0 9 

RADIO 

Commu-
Radio •zica!ions 

Be.acon St ns. 

2 0 
4 2 

3 6 
6 6 
I I 
0 0 
4 5 
2 J 

2 3 
3 5 
I l 
I I 
I I 
3 2 

3 2 

0 I 
2 .J 
2 2 
2 3 
5 I 
2 2 
3 3 
2 3 
I I 
I 0 
0 0 
I I 
2 2 
2 2 
I I 
3 -1 
2 I 
I I 
3 r 
5 8 
4 4 

--

ii-IIlrka 
Beacon 

----
0 
0 
4 
4 
0 
0 
9 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
I 
0 
0 
0 
0 
0 
I 
0 
0 ., 
0 
0 
0 
6 
0 

...,. 
"' N 

~ 
::0 
n 
~ 
'Tl ..., 

~ 
;:t> 
::0 
to 
0 
0 
~ 



AIRWAY MARKING AND LIGHTING IN 1931-Cont£~tu e..L 

L/Gf!TING WEA T/11':1? 

ROUTES 
In Servia Lighted flozwd- Obstr11 c-A irtuuy I.iRhtui hzter-

ti0 11 R otnte Fln slz A ir u·ays U.S. IV.IJ . 
Miles Miles mediate arv 

Li11hts L ights T dety pe Td t. ty pt. 
Fie/tis Ligizts Li~ht s 

--- ---
San Diego--Los Angeles . .... . . . l! J 113 I 36 5 8 0 4 2 
San Francisco--Salt Lake .. .. . . 6-!2 642 19 560 75 54 75 15 15 
San Francisco--Seattle . .. . .. 735 735 l 7 396 12 5 73 l 5 It) 10 
St. Louis-Chicago . . .. ... .. . : : 286 286 5 96 0 I S 2 II I 
St. Louis-Evansville .. . .... . . . !6! 161 4 11 8 I3 I 5 0 3 2 
St. Louis-Indiana polis .. .... . . 233 233 3 83 2~ 20 0 4 0 
T11lsa-Ponca City ... .. . .. . . .. 75 75 2 47 5 2 20 n I 
Washington-Cleveland .... . . .. 329 329 5 IJ6 40 25 4 6 5 --- ----· 

Total ................ . . r8,r6o 16 ,082 33 7 8,72 0 1,571 1, 355 .37 0 Ji B II J 

Under const ruction : 
Dallas-Louisvi lle . . . .. . ... . . 646 !57 3 0 0 l 5 I 0 0 
Fort Worth-Atlanta ...... .. 477 146 I 0 0 II 0 0 0 
Jacksonville--Richmond . . . . .. sRr 557 8 0 0 4 1 I 0 0 
Los Angeles-Amarillo . ... . .. 715 663 IS 0 0 6s I 0 0 
New Orleans-Atlanta Cut Oft 458 458 7 0 0 35 0 0 0 
San Diego--El Paso .. .. . . . .. 727 727 rt 0 0 45 I3 0 0 ----

Tot a I under construction 
as of June 30, 1931 . . .. 3,604 2,708 45 0 0 2 12 I6 0 0 ----

Grand T ot a l .... . . . .... . 2 r. 764 I8,790 382 8, 720 I ,57 I I .s 67 386 178 113 

L____. _ ___ -

R A PI D 

(ommu ~ 
nho tiot: \ l?odio 

L!UZCO II S111 s. 

----
I 0 
5 5 
il I 

2 J 
I J 
I J 
1 1 
3 J -------

5 1 53 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

sr 53 

.If ork r.r 
!JwCO II 

----
0 
~ 

0 
0 
0 
0 
0 
0 - ---

l4 

0 
0 
0 
0 
0 
0 

0 

24 
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() 
....; 
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COMPARATIVE TABULATIONS OF ACCIDENTS- CIVIL AERONAUTICS FOR THE YEARS, 
1928, 1929, 1930 AND THE FIRST SIX MONTHS OF 1931 

(Compiled by Aeronautics Branch, D epartment of Commerce) 

Mileage Flown Per Accident 

Ja.mwry- Jul)•- Jalllw ry- Jul y- Janu ary- July-
Jztn e December June December Jrw c December 
1928* 1928 1929* 1929 1930* 19]0 

Miles flown in scheduled transport operation .. . ... 4.484,6!2 6 , t88,838 9,201,338 l5.940,!6l 16,902 ,7 28 20 ,04 2,475 
Miles flown in . miscellaneous operations, including 

student instruction and experi mental flying .... !2,000,000 48.000,000 47,000,000 63,000,000 51.767,200 56.502.560 
.. 

Total ... .. . . .... . . ... . .... .. .... . . . .. . . .. 16.484.612 54 ,!88 ,838 56,20!,338 78.940. !61 68.669.92 8 76.545 .035 

Accidents , all services . ..... . ." .. . .. .. . .. ...... . . 430 692 774 924 930 r ,163 
Miles flown per accident, all services ............. 38 .337 78.308 72,612 85.433 7 3.839 477 .066 
Accidents, scheduled transport operations .. . ..... 35 51 6! ;6 44 47 
Miles flown per accident, scheduled transport oper-

150,84 2 ations . ..... ...... .. . ............... . . . ..... !28,132 ! 2!,350 209,739 384, 15 2 4 26,436 
Accidents, miscellaneous operations ....... . ..... . 395 65 1 713 848 886 1, 11 6 
Miles flown per accident, miscellaneous operations . 30.380 74.883 65.919 74.292 s8 .4 27 50,630 

Fatal accidents, a ll services§ ... . ...... . . .. . . . .. 97 130 127 !83 ISO 163 
Miles flown per fatal accident all services .. . ... . .. 169.944 416,837 442.530 431,367 45 7 ,Soo 7.033 .966 
Fatal accidents, scheduled transport operations§ .. 5 7 9 r5 6 3 
Miles flown per fatal accident, scheduled tra nsport 

operations ... . . . . . . ... . .. .. .... ..... ... . ... . 896 .922 884. r 20 !,022 ,371 !,062,677 2,8!7, 12 ! 6,680.825 
Fatal accidents , miscellaneous operations§ .... . . . 92 123 118 168 144 r6o 
Miles flown per fata l accident, m iscellaneous oper-

ations .. . . . . ... . ....... . .. .... . ...... . ...... !30.435 390, 244 398.305 375.000 359.494 353. r.p 

Pilot fatalities, all services ..... . ... . ............ 69 92 87 140 123 133 
Miles flown per pilot fatality, all services ........ . 238.907 589,009 645.992 s6J,8sS 558,29 2 7,115.460 
Pilot fatalities, scheduled transport operations .... 4 5 9 14 5 3 
Miles flown per pilot fatality, scheduled transport 

operations ....... . . . .. . .... .. .. ..... ... .... . !,! 21,153 r ,237,768 !,022,37 1 1,138,583 3.380,5 45 6.680,825 
Pilot fatalities, miscellaneous operations ... . ...... 6s 87 78 126 11 8 130 
Miles flown per pilot fatality, miscellaneous oper-

ations ..... . .. . .... ... . . . . . ... .. .... .. ...... !84.615 551 .724 602,564 soo,ooo 438.705 434.635 

Janrwry-
Jun~ 

1931* 

20,304.430 

43 .282,595 

63 .587,025 

I ,05 2 
376.356 

6 r 

33 2,860 
99 1 

-13.676 

114 
-1· ·157.974 

5 

4.060,886 
109 

397,088 

95 
4.5-\ 1. 80.1 

5 

4.060,886 
90 

480,918 

*It should be horne in mind that weather conditions during the last 6 months of the calenda r yea r nrc more fa vorable for flying thnn during 
the first 6 months, hence, in making comparisons, figures for corresponding periods should he used in each case. 

§A fatal aircraft accident is one in which r or more persons (passengers, pilot, or crew) were killed or fata lly injured. 
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FLYD.~ G F CT iD FIGURES 535 

Causes of Accidents 

che u cd . i r T nspo r Opcrn ions 

aa~cs J 1:fl . J tt y - Jar:r•- Ju ly-- Jo ~:a- Jul. J a rw-
a r :,-- Drc.tm· OT)- Dtccm- ary- Dccr.rn - a r y-
J: r:r. btr , Jr11:c , ba , June, ber, J unt, 
l f) 3 ' * l f) 2 • 1()2{) 1() 1 () I f)JO I f)J O 19] ! - --- - -- ---- ---- ---- ---- - - --

:\ umbe r o f cci en si;wo h ·ed . . . 5 5 I 76 44 47 6I 
--- - ---- ---- --- ---- ---- ----

P E~ O N:< E I. : 
Pilo t: 

Error of judgment . . .. .... . 
P oor techn i ue .... . ..... . . . 
Disobedience o f ordc, . . . . . . 

9 - '<1 5 - I - . 6- 1 r . 12 I2 . 27 3.19 8.85 
6 . 14 7 . 16 7.- I 6 . sz 8 . I 8 5 . 21 3-44 
3 . 14 0 2.05 0 0 0 -:! . 20 

a rc lcssncss o r neg ligence . . . 4 . 00 5 -39 8.61 4 - 74 7 .84 2.13 6.1 5 
l'vliscellnneous ... _ . ........ . 0 .98 0 3 -95 I . 14 2. '-3 0 

---- ---- ---- ------- ---- - ---
T otal pi/ol errors .. . . . •... . 2 

Other perso nnel : 
. 42 19 . <)! 30.49 26.3 29 . 4-J 1 - . 66 20 .73 

u perviso ry .. . . . .. .... •... . I . 4-3 I. 96 I . 14 6 . - 5 2 .27 -53 I . I 4 
!\J iscellaneous . . . . . .. .. . . . . . 1.43 - .94 1 . 32 0 2. I3 3. 28 

--- ---- ---- --- ------ ---
T otal pasomul- errors . .... 25 . 28 24 . .31 3 2.4 5 33. 9 31. ; o IS. 32 2 5 . 15 

---- ---- ---- --------------
MA T ER I E l.: 

P ower P lant: 
Fuel s ys t em .. . . .. .. . . . . 
C ool ing system _ . . .... . . . _ .. 

2. 00 I. 4 7 2. 05 .I .64 0 r. 6 o 3 .85 
0 0 0 0 0 0 0 

I gni t io n system . . . .... .. . . . 
L ub ricatio n system . . .. . ... . 

.86 I. 4 7 0 2. 89 1 .7 0 0 1.64 

. i I 0 0 0 0 1.06 0 
Eng ine st ructu re . . . . .. . .. . . 
P ropellers and accesso ri es . . . 

3. 29 I. 5 7 4 -93 5 .26 I 1.37 II.I; 3 .28 
0 0 0 0 0 2.13 4 -9 2 

Engi n e-contro l system . . . . _ . 0 . 9 8 0 0 0 0 0 
Miscellaneous .. . .. . . . ... . . . 0 0 0 0 0 0 I. 64 
Undete rm ined . . . .. . ....... . 1 . 00 6. 37 6.56 5 -59 2. 2; 6 . 38 I. 64 ---- --- - - --- - - - - ---- --- - ---

Total PD1u<r-Pla7!t failure s . . 7 . 86 !I.S6 I 3.54 15.38 I5 . 34 22.34 I 6.97 
--- - --- - - --- ---- ---- ---- - --

Structura l: 
Fl ig ht -control s ystem . . . ... . 0 0 0 0 0 0 0 
Movable surfaces . . .... _ . .. . 0 0 0 I. 32 0 a · 0 
Stabili zing s urfaces .. .. .. . . . 0 0 0 0 0 0 0 
'Wings , stru t s , and bracings . . 
U nde rca rriage . .. . . . ..... . . 
Wheels, tires . and brakes . .. . 
Pontoons o r b oa ts .... _ . _ . . . 

0 -49 3 .28 0 0 0 . s; 
7. 14 s.s s I . 64 I .3 2 2.27 7-45 8.20 
2 . !4 I. 67 2.46 3-94 I. 70 4-79 3 .69 

0 0 0 0 0 0 0 
Fuselag e, engine m ou ntings 

a nd fittin gs ... . .... . .. . 
T a i l-skid assembly . ... .. .. . . 

0 0 0 0 0 0 0 
2. 14 I. 96 0 0 0 0 0 

Miscell a n eous ... . .. . . . . .. . . 0 0 0 0 0 0 0 
Undetermined .. . .. . . 0 0 0 0 0 0 0 

- -- ---- ---- ---- - - -- - - - - - - -
Tota l structural f a ilures . . . . 

Handling qualities . . . . ....... . 
II .42 10. 00 7-38 6 . ss 3-97 12.24 12.46 

0 0 I. 64 0 2. 05 2.66 10 .65 
Instruments .... . ...... .. . . . . 0 0 . 82 0 0 0 0 

---- ---- - --- ------- - - --- - - - -
Tota l airplatze failures .. .. . I I. 42 !0 . 00 9.84 6.ss 6.02 I 4. 90 23. II 

---- ---- ---- ---- - - -- ---- ----
MISCELLANEOUS: 

Weather .... ..... .... . .. .. . . . 23 . 29 37 -45 28 . I I 20 . 86 27 . I6 32.02 2I.73 
Dar kness .. . . . . .. . . . .. . .. ... . 6.s8 3.65 2. I3 I . 3 2 . 68 -53 0 
Airport and terrain . .. .. . . . . . _ I3.00 6.07 8.77 8 . 55 13.98 II.70 I0.33 
Other ..... .. .... .. . ....... . 6.00 . 78 I. 23 5- 92 0 3 - I9 . 25 

--- --- - - - -- - --- ---- ---- - - - -
Totalmiscella!teous causes . . 48 .8; 47-95 40.24 36.65 4I . 82 47 -44 32. 3I 

- --- ---- ---- ---- ---- ---- ---
U11determitzed a!ld doubtful . ... 6. 5 7 5.88 3-93 ; . so S .I 2 0 

roo 100 roo IOO roo r o o rob 

*Figures for 1928 inc lude a small percentage of minor mishaps. 



AIRCRAFT YEAR BOOK 

Causes of Accidents 

Non-Scheduled Air Transpo r t Opera tions 

Perccuta ges 

Ca11ses J a uu- Jll ly- J anu - Jllly- } (l 1JU- Jr~/y- J a ,u-
ar y- Decem - a r y - Decem- ary - Daem- a ry-

J une, ber . Jui: c , bcr, J :ou:, ber, Ju,Je, 
11)28* 1928* 11)20 1 (,)29 1 !)]0 1!)]0 103 1 

---- ---- ---- - --- ---- - ---
N umber of acciden t s in vo lved . ... 395 64 1 713 8 73 9 17 r.r r6 99 I 

---- ---- ---- ---- ---- ---- ----
PERSONNEL: 

Pilot: 
Error of judgment ... . . .. . . . 
Poor technique . . .. .. . ... . 

S.S7 I J . 32 ! 2 . So 12 . I 5 rr . 17 7. I 7 9 . 13 
25 .So 3 I . 75 34- 66 29 . 7S 36.S5 3S.7 5 J1.9S 

Disobedience of o rd ers . ... . 4-75 2. 78 I . 90 4 . OJ 2. I I I . 77 3-53 
Ca relessness o r neglige nce . . 6.60 10 . 57 9. 66 6. 73 6 .07 5. I I 6 .1 6 
Miscellaneous ... .. .. . .. .. . .6 r -53 .ss I . S7 .5 2 .10 . 55 

---- ---- ---- - --- - --- ---- ----
T otal pilot errors .. .. .. .. . 46. 63 ss . 95 59. 6 0 54-56 56. n 53. 00 51 . 55 

Other p ersonn el: 
Super v isory .. . .. . . 23 .36 . 1S .74 .36 0 . 05 
Miscellaneous . . . ..... ... . . . 3 .06 I . 53 1. 55 2 . II .S5 .33 .86 

- --- ---- - --- - - -- - --- - --- ----
Total per so n nel errors. 49-92 60 .84 61 . .13 57 -41 57 .93 53.33 53 .46 

- - -- ---- - --- ---- - --- - --- ----
MATER rE I.: 

P ower Plant: 
Fuel system . .... . .. . 5.05 3.84 6. 51 .6 7 2.88 3. S7 4. 10 
C ooling syst e m . .. . ..... . •. - 74 .77 .90 I .0 1 -5 4 .2J . 84 
I g nition s ys tem . . . .. .. ... . . 
Lubrication system .... . 

4.38 2.49 2 .96 I . 74 I, 24 1 . 70 I. 79 
. 06 .3 2 3- s . II . 13 -43 .61 

Engine structure . ... . . I . II. I . 69 I .40 2. '4 S. 49 9 . 42 3. 15 
Propellers a nd accesso ri es. .6S .5S . 84 .78 .23 .07 . 60 
Engine-control system . . . . . 0 .5 3 .06 -45 .2S .40 .IS 
Miscellaneou s .......... . . . -45 0 .2 S . I 7 . 41 .6 7 3. IS 
Undetermined .. . . . .... . . . 4- 87 5.4S 5.09 6. 93 .S4 I. 79 4.8I 

- --- - --- ---- - - -- - --- - --- - ---
T otal power-pla?tt fail11res. 17.34 15.70 IS.42 19.00 15.04 18 . 5S 19.37 

---- --- - - --- ---- ---- - --- ----
Structural: 

Fligh t-control system .. . . 
Movable surfaces .... .... . . 

.85 -35 . 29 I. OS -53 .71 I .or 
-35 .08 . 14 -43 . II .02 . 25 

Stabilizing surfaces . . .. .... . 
W ings . struts , and bracings . 

0 0 . 14 .09 .2 2 .09 . 25 
I. OS I. 89 I .06 I . 74 1 .1 1 .ss 1. 65 

Undercarriage .. . .... . ... . . 
Wheels . tires . and brakes .. . 

I.24 I. 66 3 .06 3. 71 2. S3 4- 38 4.06 
.20 . 09 .98 I. 55 I . 3I 2. 76 I . 3S 

Pontoons and boats .. .. . .. . . .0.3 0 0 
Fuselage , engine mounts and 

0 . 05 . 09 0 

fittin gs ...... . . .. .. . . .76 . 0 8 .36 .4S .35 .IS . so 
Tail-skid assembly . 0 0 0 0 . 16 .04 . 10 
Miscellaneous ....... . .23 0 .2S -49 .33 0 .30 
Undetermined .. . .... . 0 .04 0 .II .27 . 13 . ::i3 

- --- - --- - --- ---- - --- ---- ----
Total structural failure s . 

H andling qualities . . .. . . 
4- 74 4- 19 6. 3I 9.6S 7. 27 9-26 9 -73 

. 56 . 26 2.42 2. 02 I. 99 I. 96 2.01 
Instruments . ..... . .... . 0 0 0 .06 0 .07 0 

---- - --- ---- ---- - --- ---- - ---
Total air.plam failure s. s.Jo 4-45 S.7J II.76 9-26 !1,29 I I. 75 

---- ---- ---- ---- ---- ---- ----
MISCELLANEOUS: 

Weather . . .. ... .. .... . . .• . .. 8.22 2. 19 J.04 2.70 5.3S 3 . 90 3.SI 
Darkness . . ..... . . ... .. . .. . .73 . 21 . 37 ,JO .06 .65 .15 
Airport or terrain ... . . . .. . . 7.74 3-49 2.2S 2 . 04 9.63 9.0I 9 . 96 

Other . . . . . . .. ...... . . . ... .. . 3-74 3.41 I. 02 I. 35 !.46 1.72 .7 5 
--- - ---- ---- ---- ---- ---- ----

Totaltniscellaneous causes .. 20.43 9. 30 6.71 6. 39 16.53 15.28 14.77 
---- - --- ---- ---- - --- ----

U11determined and doubtful . ... .. . 7.01 9.71 4.S1 5 -44 1.24 I. 52 .65 

*Figures fo r 1928 include a small percentage of minor mishaps. 
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Injuries Clas sified 

J an uary to June, l93I, Inclusive 

T otal I Pilots Co-Pil<Jts or Students 

Kin d of Fl ying Persons 
lll rolotd Fata l !Sa-t:re Minor No Total. Fatal Se;;<re i\!linor No Total 

f 1tj UT ) ' l nju.ry - -----1------ - - --1--- - - - 1---
§chedule . . . . . . I86 5 4 7 47 63 l I I 4 7 
Student instruc-

t ion . . . .. . .. . 234 !3 11 I 134 I82 5 6 9 29 49 
E~pcrinl ent.a l . . 71 I 2 4 9 /, ~~ 52l t 0 0 0 I 
Commercial. . . . 476 I 9 13 6 tSo 238 I 0 0 4 5 
Pleasu re .. . .. . . 973 46 29 71 385 531 I 0 0 4 5 - - --

Tota l. . .. . 1940 9 5 67 I3I 773 Io66 I 9 7 IO 4I 6 7 
I 

Total 
P asse11 gers ,"tircrafl Crew 

Kin d of Flyir: g Pt!rso ns 
I nooit•<d Fa tal Srxere .\J inor 0 T o! a/ Fatal Satre Mi nor No Total I ,ljtlT')' l ·njur·y 

---------- - ------- --- ---
Schedule . ..... I S6 9 - 24 73 I08 0 I 5 2 8 
Student instruc-

tion .. . . . . ... 234 0 1 0 2 3 0 0 0 0 0 
E"peri mental . . 7I 2 I 0 9 1 2 3 0 0 3 6 
ConHTicrcial. . .. 476 13 15 32 t66 226 0 I 0 6 7 
Pleasu re . . .. . .. 913 46 35 51 302 434 t 0 0 2 3 - --------- - --·- --- - ---------

T otal. .... I940 70 54 IOi 55-
I 

783 4 2 5 I3 24 

STATE AERONAUTICAL LEGISLATION IN 1931 

The following is a list of states \vh.icb considered aerona utical legislation during 1931 , 
showing th e number of bills introduced, laws nacted and bills defeated in each state. The 
li st was prepared by the L egal and Legislative Research Se.rvice of the Aeronautical Chamber 
of Commerce. 

C ha racter of L egisla tio 11 
LICENSING BILLS 

x. Alabama ... . . . . . . . . . . . . . . . . . . . ..... . ...... . 
2. F lorida ... . .. . . .... . . ....... . . . .. . . .... . . . . . ... . 
3. Georgia .. .. . ....... . ...... . ... • • . .. . . ... .. .. . . . 
4 · I daho . . . . . . . ... . . . . . .... . . . ...... .. . . . . . . 
5 . I llinois . . . .. ......... . . , .. . . . . .. . .. .•• . 
6 . Kansas . .... ... . . . .. . ... . . . . .... .. . 
7 . Massachusetts. . . . . . . . . . . . . . ... . ......... . 
8. 111in"nesota. . . . . . . . ..... . . .. . ... . . . .... . . . . 
9- Missouri . . .. . .... . ... . . ... . .•.. . . 

ro . Montana.. ... .. . . . . . . . . . . . . . .. . ~ . .. 
I I. Nevada..... .. ... .. ... .. . .. .. .... . .. 
I 2. New H ampshi re ........ . ...... ..... . . ..•. 
I 3. New J ersey . , . ... . . .. .. ... .. .. ........ . 
I4. Nor th Dakota .. . . 
I S. Ohio. . . . . . .... .. . . . ... . . . . . - . .. . . 
16. Oklahoma . . . ....... . o o • - - • • • - • • - - • • • • 

I 7. Oregon . . . . . . . . . . . . . . . • . . . .. . . · · • - · · · 
x8. P ennsylv ania . . . . .. .. . 0. . . . . . ... . o o •• • • - • • - . ·-

19. T ennessee.. . . . . . . . . . . . .. - • . . . · · 
20 . Te:'<as .. . ... .. . . . . . . . . . · · · ···· ··· · · · 
2 r. U tah . . . . .. . ... . .. ...... .. . ..... . 
22 . Vermont ... . ..... .. . .. . . .. · . · · - · · 
23 . Washington .. . ...... . .. . . . . 
24 . W!'st Virginia ... .. . .. . . . . .. . 
25 . W tsconstn . .. . . .. o •• • • • •• • •• 

26. Wyoming .. . .. ... . . 

Favorable U11fa vorable T otal 
Act iou 

I 
0 
2 

I 
0 
0 
0 
0 
0 

I 

0 

0 
I 
0 
r- t 8 

Actio11 

I 
0 

3 
0 

2 

2 

0 
0 
0 

2 
0 
2 
I 
I 
0 
2 
I 
I 
o- 25 43 



AIRCRAFT YEAR BOOK 

A I RPORT E NA BL ING ACTS 

I . Ala bama . . . .. .. ..... . ... .. .... . . .. ..... . . . . . ... . 
2 . Colorado .... . ... . .. . .. . . . ........ .. ... . . . . . . .. • . 
3. Connect icut .. . ......... .. •... . . . ... . •.. . . . . . . . .. 
4· Delaware .... . . .•..... . ... . ... ..... . .. ..... .. . .. 
5· F lorida . . . . . . . . . . . . ..•... . ...... . . . ... .. .. . 
6. Georgia . .. .. . . . . . . . ........... . ...... .. ... .. .. . . 
7. Ida ho . ... . . . . . ......... .... . . ..•... .. . .... . .. . .. 
8. Illinois . .. .. . . . . . . . . . ........•.. .. .. • . .... ....... 
9 · Indiana ... . . . .............. . . ...•...•. . •.. . • . .•. 

I O. Iowa ...... . . ... .•.. ... . . ......... .. ....•.. . ..•. 
I I. M aine ... . ..... . .•.. . . ........ . . ........ . ..... . . 
I 2 . Massachusetts . . ...... . . . ..... ... . • .. . .. . ... . .. . . 
I3- Michigan . .. . ..... . . . . . .... . .. .. . . .. . . ... . . .. .. . 
I4. Minnesota ....... . . . . . .. . . . . .. .. . ... . ... . .. . ... . 
IS . Monta na .. . . ...... .. . . ..... . . ..... .. . . . . . . . .. . . . 
I 6 . Nebraska ...... . ...... . . . .. .. . . . . . . . . .. . . . . . . . . . 
I7. N ew Hampshire .... . .. . ... . . . . . . . ... . . . .. .... . . . 
I8. North Carolina .... ....... . . . .. . . . .. .. . . . . .. ... . . 
I 9. North Dakot a ..... . . ....... . ... ... . ....... ..... . 
20. Pennsylvania . ... .... . . . . .. .. .. •. .. . . . ... . . . •... . 
2I. Rhode Island . . .. ...... . ... . .. • .. . ... . . . . ...... . . 
22 . South Dakota . .... · . . ......... . .. . .. . .. . .. . . . . .. . 
23. Tennessee . . . .. . . .•. .. ... ...... ... . . ...... . ...... 
24. T exas .. .. . .. . ........ . ... . .. . ... , . . .... . . . . . . . . . 
25. Utah . .. .. ... . .. . . .... . ...•..•. .... . . .. . .. . ..... 

~~: ;:~fi-vrr~~;a:.·. ·. ::: ::: :::: :::::::: ::::::::: :::::: 
28. Wyoming . ... ... . . . ...... . . . . . ..... . ... . . .. . ..•. 

REGULATION OF A ERONAUTICS; AIR TRAFF IC R U L ES ; REG U-
LATORY BODI ES; AIDS TO AIR N AV IGATION 

I . Alabama . ..... . . . ... . .... . .. .. . ..... . ...... . ..• . 
2. Arkansas ... . . .•. . . •.. . ..... ..... . .. ... .. . . . ... . . 
3· California . ...... . . .. ................ .. .. . .. .. . . . 
4· Colorado . ... . . . . . ... . ...... . . . . . . .. . . ..... . .... . 
s. Connecticut . . . . . . . . ....... . . . .. . . . . . . . . .. .. . .. . . 

~: ~~oh~~ : :: : : : : : : : : : : :: : : : : : : : : : : : : : : :: : : : : : : : : : : 
8. Illinois . .. ... .. . ......• . . . . . . . . . ... .. . . .. . ....... 
9· I ndiana . . . . .... . ... . ..... .... . ... .. . .. . . ...... . . 

I O. I owa .. . .. .. .... ....•.. . .. • . . ... ... . .. . .. . . . .. . . 
II. Kansas .... .. ... . ... . .. .. . . ... . .. . .. . . .. . . . .... . 
I2 . Maine . ..... . .. .. . . .. ...... . . .... . .. . .. .. . . . ... . 
I3 . Mary land .. .. .. . .... . .. . .... .. . . .. .. ... . . . .•..•. 
I4. Massachusetts . ......... . ... . ... .. . •. . .. . . . . .... . 
I$. Michigan .... .... .. .. ... . . . ... . . . . . . . . . . . .. .... . 

~ ~: ~~~s~~rl~~ ·.: : : : : : : :: : : : : :: : :: : : : : : : : : : : : : : : : : : : : 
I8. Montana . .. . . . ............ . . . • . . . ............. .. 
I9 . Nebraska ... . . ......... . . ..... . . . ...•... . ... . .. . 
20. Nevada . . . ... . .... . . . . . . . . . . ..... • . . ... . .. .. .. . . 
2I, New Hampsh ire . .. . .. . .... . ... . ... .. .. ..• ... . . . . 
22 . New J ersey .......... . . . . . . . . . . ... .. . . • .. • .. .. .. . 
23. New Mexico ....... . .. . .... . .. .. • . .. . .•..... . .. .. 
24. New Y ork . . .. .. . .. ... . . .... .. . .. . . . .. . .. . . . . ... . 
25. Ohio ... .. . . . .. .. . .. .... . . ... .. . .. . . ... . . . .. . . . . . 
26. Oklahom a . . . .. . . . . ... . .. ... . .. . . . . .. . .... ... . .. . 
27. Oregon . . .... . . . .. . .. .. ... . . . . . .. .. .... .. . . .... . 
28. Pennsylvania ...... . .. .. .•.. . . .... . . . . .. . . . . .. . . . 
29. Tennessee . . . ... . ..... .. . . . .•.......... . ......... 
3·0. Texas . .. ..... .. .... . •• , . .. . . . ... . . .. . .. .. . . .... . 
3I. Utah . . .. . . . .. ........ .. . . ....• .. • ..... . .. .. ... . 

H: ;;;f~fri~~~- :- :-:::::::: ::::::::::: ::::::::: ::: :: 
35. Wyoming . ... .. . . .... . .. ...... . .. .- . . . .. . . . ... . . . 

0 

1 

0 
2 
0 
0 
0 
I 
0 
0 
2 
I 
0 

2 
2 
0 
I 
4 
I 
I 
0 
0 
I-

I 
0 
I 
3 
0 

3 

0 

I 
6 
2 
0 
0 
0 
0 

0 

4 
I 
0 
2 
0 
2 
I 
I 
0 

I -

2 
0 
4 
I 
0 

I 
2 

5 
0 
I 
0 
0 
I 
3 
I 
0 
2 
0 
0 

I 
24 o- 3I 55 

2 
I 

9 
I 
3 
3 
0 
6 
I 

4 
6 
3 
0 

I O 
0 
8 
I 
4 
I 
2 
0 
0 

IO 

4 
I 
3 
4 
2 
I 
0 

4 
I 
3 

39 o- 9 9 I 38 



FLYl G F CT I D FIG RES 

TAX.AT! O !'< 

x. Alabama . . .... .. . . ... . . .. .. .......... . ... .. ... . . 
2. .l\.ri z o n_a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 

~: ttf ~::!f~ .· ~ : : : : : : : ~ ~ ~ : : : ~ : ~ : : : : : : : : : : : ·. : : : : : : : : : 
s. Colorado . .. . . .. . . .. . . . ..... . . .... . . . . . . ........ . 
6 . Con necticut ... .. . . ... .. . . ... .. . . . . ............. . 

l 
0 
0 
2 

7. Flo rida .... . . . . . . . ... . .. . ............ . ... .. .. .. . 

~ : Rli~ci1~~ ~ :: : : : : : : ~ : : : : : : : : : : : : : :: : : ::: ::: : : :: : : : : 
0 
0 

10. I nd iana ..... ... ... ...... ... ... ... . . ... ... . . .. . . . I 
1 x. Iowa .. .. . . .. .. . ...... . .. ... .... .. .. ....... .. .. . 0 
1 2. Kansas . ... .. ................... · .. · · · · · ·· ·· · ··· 0 
13. Mai ne ... . .. . . ....... ......... . . . .. . .... . . · . .. . · 
14. Maryland ...... .. ... . ... . . . ... .. .. ... . .. .. ... . . . 

3 

15 . M assachusetts ... . . . .. ... . ...• . ................. . 2 
16. Michigan . . . . . . . . . . ..... . . ..... ..... . ..... ... .. . 

~~: ~Ji~::~t;i ·. ~ : ::::: ::: : : : ::: : : : ::: ::::::: :::: : : : : 
19 . Missouri . . ... ... . ..... .. ... . ......... . . .. . . .... . 

0 

I 
0 

2 0. M ontana . .. . . . . .. ... . . . ........... . .. . . . .... .. . . 
21. Nebras k . . . .. . .. . .......... . .. . . . ... . . . . . .. ... . 0 
2 2 . Nc ,·ada .. . .. ... . .. ........ .. .. . ...... . . ... · · · · · · 0 
23. New H ampshi re . . . . . .... . ....... . .... . . . . . . .. .. . 
24 . New j ersey . . .. . ... ....... . ... . . . . .... . .... . . . .. . 
25 . l'\ew M ex.ico ...... ...•.... .. .. .. . ..... . .. . ... .. .. 

0 

26. New Y ork ... ... . .... ... . . . . . . . . . . . . .......• ... . . 0 
27 . North Cnro l.ina . . . .. . . . ........... ..... . .... . . . . . 
28. North D a kota .... ................. . . . . . . . . .. . .. . 2 
29 . Ohio .... . . . . . . . . . . . . ... . . .. . . . . . ...... . . . .. .. . . . 0 
3 0. Oklahoma . .. .. . . ..... ...... . .. ... . . . ... ... . .... . 2 

31 . Oregon .. . .... . . ... ....... .. ..... . . . · · · · ·· ···· · · 2 
32. P ennsylvani a .... . ..... . . . . ... ... ... . ... ... .. .. . . 
33· South Ca rol.ina . .. .............. ..... . .. . ..... .. . 

I 
0 

34 · South D a ko ta .. . .. . ... . . . ....... . ... . ... . . . . .... . 0 
3 5. T en nessee .. . ..... ...... ............. ..... . . . .. . . 
36. T exas . .. .. . . ..... . .... . . .. .... . .... .. .... . .. . . . . 2 
37 . Utah . .. . .. .. . . . . . ... .. .... .. . . . ... . .. . .. .... .. . 0 
38. Vermont . . .... ... . .. .. . .. ... . ....... · · · · · · · · · · · · l 
39. vVasb ington . .. . . . . . .. . . . . ...... . ..... ... . . ..... . 
40. West Virgin.ia .... . .... ..... . . ... . .. . . .. . .... . . . . . 
4 r. \1\' isconsin ..... . .. . . . . . . . . .. ... . . ... . ... . .... . .. . 

0 
0 

42 . Wyoming. . . . . . . . . . . . . . . . . . . . . ... . . . . . . .... . I- 32 

APPROPRIA TI ONS F OR !\!':RONA TI CS 

r. Alabama . .. . . .. . . ........... .. . .. . .......... .. . . 0 
2. California . ..... . . .. .. . . . .... . . . . . . ... . . ... · · · . · · 0 
3 . Connecticut . . .. .. . . . . . . . .... . . . . . . ..... . . ..... . · 0 
4· Georgia . . .. .... . . ..... . ...... .. . .. . . ... ...... .. . 
5· Idaho . ...... . .. . . . . . . . . . ... . .. . . . . ... ... . . . . 

0 

3 
6. Indiana ........... . . . . . . . . . . . .. . . . . . .... . . . • . . 
7. Maine . ..... .... .. ... . . . ..... . ..... ... ... . ..... . 2 

8. Maryland . . . . . . . . . . . . . . . . . . . .. . . . . .. . . ... . . 
9· Massachusetts . ... . .... . .. ... . .... .. .. . . .. . . . .. . . 

0 

10. M ichigan . . . ......... .. . . ..... . ....... . . ... ... · · 
tr. Minnesota ....... . . . . . . ... .. ... .... . .. . .. . . . . . ·· 0 

12 . New York .... . ..... . . . . .. ... . .. .. . .. . .. . . .. ·· ··· 0 
13. Pennsylvania .... . .. . . . . . ...... . . .... .. . . ..... .. . 
14. Rhode Isla nd . ..... . .. . . ..... . . . . .. .. .. ... .. . ... . 

I 
0 

xs. South Dakota.... .. . . .. .. . . ... . .. . . . 0 

x6. Tennessee . .. .... .. ... . .. . ...... . ... . ... . ·. · · · · · · o- 9 

LIADILITY 

I. Illinois . ... . ..... .. . . . .. . : . . ... ... ..... . . .. · . · · · · 0 
2. Maryland . .......... . . . .. ... ... . . . . . .. . . .. . . . · .. 
3- New Mexico .. .... ..... . . .. . . .. . . ... . .. .... .. . . . . 

I 
0 

4· New York .. ... . ... .. . . : . . .. .. . .. .... . . . . . .. ... . . 0-

INSURANC E 

r. Idaho ... .. . . . ....... .... . .. .... ... .. .. . . . ..... · · 
2. :M assach uset ts .... .. . . ... . .. .. . ...... . .. .. . · . · · · · 2 

3. Montana ... .. .... ... . .. . ... . . ..... . . . .. . . . . .. .. . I 
4· New Hampshire . .. .. .. . ....... . . . . . . . . . ... . .. . . . 
s. New Jersey ... . . ...... .. ... . ... . ..... . ..... . . .. . . 

0 
0 

6. New York .... . ... .. ... . ... . .. . .. . ... ... . .. ... .. . 0 
7. Pennsylvania ......... . .... ... ... . .. ... .. ... . .. . . I- 5 

7 
0 
ll 

7 
10 

I 

-0 
5 
3 
5 
4 
9 
3 
2 
6 
5 
5 
0 

:: 
6 
I 

I 

3 
6 
8 
0 
I 
5 
4 
0 
7 
2 

4 
IO 

2 
2 
2 
2 

3 
3 
1-179 

2 
2 
2 
I 
0 

2 
I 

2 
2 

3 
3 
2 
I 
I- 26 

2- 5 

0 
2 
0 

I 
I- 6 

539 

2II 

35 
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M I SCE LL ANEOUS 

r. Alabama ... . ... . I 0 
2. Californ ia .... . .. . 0 3 
J. Georgia ... . . 
4· M ichigan .... . .. . . 
5. New Mex ico .... . . . 

0 I 

I 0 
0 1 

6 . Pennsylvan ia. L- 3 0- 5 8 

Gra nd T ota ls . . ... . . . . . ....... . . . .. . . . . . . 13 ! 376 507 

AVIATION GASOLINE TAX SUMMARY 

The fo llowing is a summa r y of g a solin e tax laws as they apply to av iat io n in t he several 
s tates . Th e li s t was p repared by t he Lega l and Leg islat ive R esea rch Se r vi ce of the Aeronau t ica l 
C hamber of Commerce. 

S tale T ax D ispositio71 of Applicable to Exe m plion or 
Recei pts A ircraft Fu d Rcf zw d 

- - -
I. Alabama . . .. .. . . . . 4¢ Highways Y es No 
2. Arizona . . .. . ... . . . 5¢ Highways Yes Refund 
J. Arka nsas .. ... .. ... 5¢ Highways, Airpo r ts Yes No 
4· Ca li fo rni a ... . . . . . . 3¢ Hig h ways Yes Refu nd 
5· C olora d o . . .. .. .... 4¢ Hig hways Yes R efund 
6. Con necti cut .. .. . . . 2¢ High ways No Exe mpt ion 
7 - D elaware . .. . . . . .. 3¢ H igh ways Yes Refu nd 
8 . D ist . of Columbia . . 2¢ Highways Yes R efund 
9 - F lorida . . .. .. . .. . . 6¢ R oads-Sch ools Yes No 

10. Georgia . . .. . ... ... 6 ¢ R oad s- Schools Yes No 
II. Idaho . ... .. . ... .. 5¢ Airfuel T ax t o Ae ron a u t. Yes No 

Fund 
I ::t. Illinois .... . . . .. ... 3¢ High ways Y es R efu nd 
I 3. Indiana .. . ... . . . .. 4¢ High ways Yes R efund 
14· I owa . .. . . .. . . . . .. 3¢ High ways Yes R efun d 
I 5· K ansas . . . . .. .. ... 3¢ High wa ys Yes R efu n d 
r 6. K entu ck y . . . . . .... 5¢ H igh ways Yes No 
I 7. Louisia na . .. .. .... 5¢ High ways Yes F ed . G ov 't o nly 
r8. M a ine . .. . . . .. . . .. 5¢ H ig h ways Y es . of t ax " 19- M a ryla nd . . . . . . ... 4 ¢ H ig h ways Y es R efu n d 
20. M assachusetts .. . .. 3¢ H igh ways Y es R efun d 
2!. Mich igan . . . . . . . .. 3¢ Hig h wa ys-Aeron a uti cs Y es No 
22 . Minnesota . . . . . . . . 3¢ High wa ys Yes R efund 
2,J . Mississippi . . .. . .. . 5 ~¢ Hig h wa ys Y es No 
24. Missouri . .. .... . . . 2¢ High ways Yes R e fund 
25 . M ontana ... . . ... . . 5¢ Hig hwa y s Yes R efu nd 
26. Nebraska .. .. .... . 4¢ High ways Y es No 
27. Nevada .... .. .. . . 4¢ Highwa ys Y es R efund 
28 . New H a mpshire . .. 4¢ Hig h ways Y es R efund 
29. New j ersey . . .. ... 3¢ Tra ffi c- Water ways . . . . . ... . . . . . E xemptio n 
30. New Mexico .... .. . 5¢ High ways Y es , unless inte r- R e fund 

s t a t e fl y ing 
3!. N ew Y ork . . .. .. .. 2¢ Highways Y es R efund 
32 - North Carolina . . .. 5¢ High ways Y es R efund 
33 - North Dakot a . . .. . 4¢ High ways Y es Refund 
34· Ohio ...... . . ... . . 4¢ Highways Y es R efund 
35· Oklahoma . . .. . .. .. 5¢ Highways Y es, un less inter- N o 

state flying 
36. Oregon ... .. . . . . . . 4¢ Highways- Ae ronautics Yes All but r ¢ 
37 - Pennsylva nia . . . . . . 3¢ H igh ways- Aerona utics Yes No 
38 . .,Rhode Island . .. . .. 2¢ Highways Yes Refund 
39· South Carolina .... 6¢ H igh ways Yes No 
40. South Dakota .. .. . 4¢ Highways Yes Refund 
4!. Tennessee . . . ... . . . 6¢ Hig hways, except S5o,ooo Yes No 

to Airways 
42 . Texa s . ... .. .. . .. . 4¢ High ways- Schools Y es Refund 
43 · Utah ... . ..... . .. . 3! ¢ H igh ways Yes, unless inter- No 

state flying 
44· Vermont .. . .. .. ... 4¢ Highways Yes No 
45· Virg in ia . . . . .. . . . . . 5¢ High ways and Bridges Yes Refund 
46 . Washington ... .. . . 3¢ Highways Yes Refund and ex-

e mption 
47 · West Virginia . .. . . 4¢ Highways Yes R efund 
48. Wisconsin . .. . .... _ 2¢ Highways Yes Refund 
49· Wyoming . . . .... . . 4¢ Highways-Airports Yes No 
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STATE LAWS RELATING TO LICENSING 
OF 

AIRCRAFT AND AIRMEN 
As Of 

January r, 1932 

541 

T he following summa ry o f the s ta t s o f s tt tc .icensing lnws c nss u ·ong t hem in to ni ne 
diff ren t g ro u ps . ind ica ti ng the chamc c r of t he l ws in ench sta te . n nd t he yea r in which t he 
ac ts were passed was prepa red b y the l.e a n l.-e isla i" e Resea rc h enTice of t he Aeronautica l 
C hamber o f Commerce cspccia lr fo r T he Airemit Yea r B oo k fo r 193 -· 

I. STATE S R EQ ' ! R ! ~G F E O ER ,\L l. rC E~ E FO R AI. L AI RCRA FT A~O !\ I R.M E~ : 

1. Ala bama ( 1931 ) e foo t no te a ) 
2 . Ari zona ( 1929) 
3 · Califo rnia ( 1929) 
4· D elawa re ( 19 29) 
5· F lorida ( 1931 ) ee foo tno te a. b) 
6. Idaho ( 1931 ) tate regis trntio n a lso re u.ire 
7. I ll ino is ( 1931 ) ee foo tnotes a and b) 
8. Ind iana ( 1929) 
9 · Town ( 19 - 9) ee footnote c) 

10. K a nsas ( 1931 ) 
11. Ken t uck;• ( 1930) tn te rcgis tmtion a lso required) 
12 . J\'!ich ignn ( 1931 ) t.n te r eg is tratio n a lso re u ire ) (d) 
I J. M ississippi ( 1928) 
l.j. Missouri ( 1929) ( Except so o pleasu re) ( Footno te e) 
15 . Montana ( 1929) 
16 . 1\'cbrns ka ( 1929) ( Docs no t nppl)• to no n-co mmerc ial airmen) 
17. New Jersey ( 193 1) (:ee footnote a) 
18. 1 ew M exico ( 1929) 
19. New Yo rk ( 1928) ( Except airmen in p ri vate o r pleasure fl ying ) (/) 
20. Nor th Da kot a ( 1930) (Covers only ci,·il ai rcraft fl own fo r hire) 
2 1. Oh io ( 193 1) ( ce footnote a) 
22. O klahoma ( .1931) (See foo tnote a) 
2 ,3. Rhod e I sland ( 1929) 
24. South Ca rol ina ( I9J O) 
25 . South Dako ta ( 19 29) 
26. Te"as ( 1929) (E"cept pu bl ic aircraft of U.S. o r Texas) 
n. Utah ( 1931 ) (a-1st pa ragra ph only) 
28. \oVash ing t o n ( 1929) 
28. Wisconsin ( 1929) 
JO. W yom ing ( 1931) 

I I. STATES R EQU I R I NG FED ERA L l.tCE:"<SE F OR ALL C O MM ERC IA L A I RCRAFT A ND ALL AIR· 
M EN I N CoM~t ERC I A L FLV I KG: 

r. Colorado ( 1929) (See ent r y unde r VII , post) 
2. Dist. of Columbi a (19 26) 
3· Nebraska ( 1929) (Applies to airmen of civil a ircraft , passenger ca rrying) 
4 · Nevada (1929) 
5· Nor th Carolina (1929) 
6 . Oregon ( 1931) (Does not apply to a irmen-see entry under III , p ost) 

III. STATES RE Q UIRING STATE OR F EDER AL LICENSE FOR AL L A I RCRA FT, AIRMEN: 

r. Maine ( 1929) (E"cept public ai rcraft and pilots thereof) 
2. Maryla nd ( 1930) 
3· Massachusetts ( 1922) 
4· Minnesota ( 1929) 
s. New H ampshire (1929) 
6. Oregon (1929 } ( D oes not apply t o a ircra ft-see entry under II, su pra) 
7. Tennessee (1931) 

IV. STATES R EQU IRING STATE OR F EDERA L LICENSE FOR AIRCRA FT, A I RMEN I N Co~DIERCIAL 
FLYING ONLY: 

None. 

v. STATES RE QUIR ING 

r. Arkansas 
2. Connect icut 
3. West Virginia 

STATE LICE NSE 

(1927) 
(1927) 
(1931) 

FOR ALL AIRCRAFT, AIRMEN: 

VI. STATES REQUIRING STATE LrcENSU: FoR AIRCRAFT, AIRMEN IN COMMERC IAL FLYING 

ONLY: 
None. 

VII. STATES R EQUIR I NG STATE LICENSE FOR AIRCRAFT, AIRMEN I N NON-COMMERCIAL 

FLYING: 
r. Colorado (1929) (Applies to a irmen and not a ircraft) 
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VIII. S TATES R EQU I R I NG BOTII STATE AND F EDERAL L I CI~NSES FOR ALL AIRC RA FT AN D A I R ~! E S : 

r. Pennsy lvan ia (1931) (I·ederal license prerequisite t o Sta te license) 
2. Ve rmont (I929) 
3 · Virginia ( I930) 

I X . STATES HAV I NG No L ICE NS E REC U I REMENTS : 

(a.) 

(b) 

(c ) 

(d) 

(e) 

(f) 

I. Georgia 
2. Loui siana 

FOOTNOT ES 

" Provided , however, that this rest rictio n s ha ll no t apply to mili ta r y a ircraft o f the n ited 
States, or of a State , Territ ory , o r possess io n t be reoi. o r to ai rc raft licensed b y a fo reign 
cou n t r y with which the United Sta tes bas a reciprocal agreemen t cove ri ng th e o pe ra ti on 
of such licensed a ircraft." 
" P rovided, however , that t hi s rest riction shall no t apply t o p ilots operat ing a irc raf t of the 
U nited States , or of a S t ate , Terri tory , or possession the reof. " 
" . .. o r to pe rsons operati ng a irc ra ft li censed by a fo re ig n count r y with which the U nited 
S tates bas a rec iprocal ag reement coveri ng th e operation of li ce nsed a irc raft." 
Ai rc raft , and pilots thereof, used exclusively in the governmenta l se rvice of t he United 
S t ates o r of a n y of the States are excepted, as a re pilots without passenge r . 
Law covers on ly a irmen operat ing civ il a ircraf t, and exempts from p ro vis ions military a ir­
c raf t of the United States and a ircraft licensed by count r y bav·ing recip roca l relatio ns with 
U nited States , p rovided such a irc raft is not engaged co m mercia ll y within the State . 
L aw does no t apply t o public ai rcraf t o wned by, o r t o · pi lo ts i n the serv ice of , the U. S. 
or S tate of M issouri. 
L aw does no t a ppl y t o a ircra ft used e;occlusively in t he govern mental se rv·ice o f the U. S .. 
or of th e Na tional Gua rd or of one or m ore of the ci vi l d epa rt ments of t he State . Certa in 
t est flights a lso except ed. 

AERONAUTICAL PURCHASES BY MILITARY SERVICES IN 1931 
T he followi ng is a compilation of major pu rchases a nd deliveries of ai rcraft a nd engines by 

th e Uni ted S tates Army and Navy avia tion ser vices du ring the fi sca l yea r I93 I, p re pa red with 
the a id of t he Army Air Corps and the Bu reau of Aeronautics of t he Navy D epar tment . 

ARMY AIR CORPS AERONAUTICAL CONTRACTS 
Cmzlract N o. 

W 53 5 ac-3 I I3 
W 5 35 aC-3 I 23 
W 535 ac-3 274 
W 535 ac-3397 
W 535 a c-3465 
W 535 a c-3492 

W 535 a c-3 533 
W 535 a c-3623 
W 535 ac-3768 

W 535 ac-3775 

W 5 35 ac-3780 
W 5 35 aC-379I 
W 535 ac-3825 
W 535 ac-3848 
W 535 a c-3894 
W 535 a c-3895 

W 535 ac-3928 
W 535 ac-3978 
W 535 ac-4035 

W 535 ac-4075 
W 535 a C-4I53 
W 535. ac-43 26 
W 535 ac-4I53 

Contractor 
D ouglas Airc ra ft Co., I nc .. .. . . . . . .. . ... . . . . . . 
Boeing Ai r pla ne Company . .. .. .•. .. ..•. . . .. . . 
Thomas-Morse Aircraf t Corp . .. . .. .. . ... . . . . . 
Consolid ated Aircraft Corp . .... .. . ....... ... . 
Fokker Aircra ft Corp. of Am erica ..... .. ... . . . 
Fon:! ¥ _o t or Co . (S tou t Me ta l Air p la ne Compa n y 

D IVI SIO n) ..... . .. . ... .. . .... . .. . . . .. ... . . . 
D etroit Aircraft Corp .. . . . . . . . . ... . .... . . . . . . 
D etroit Aircraft Cor p . . . .. . .... . . .. ... . . . . .. . 
Doug las Aircraft Co., Inc .. .. . ...... .. . .. . . .. . 

T he Stearman Aircraft Co . . . ... . . . • ... .. .. . . . 

F a irchild Ai rp la ne Mfg. Corp .. ... . .. . . . . . . ... . 
Consolida ted Aircraft Corp ..... . ... .. . ... . .. . . 
Curtiss Aero. & Mot or Co., Inc .... . . .. . ...... . 
B! J Aircraft Corpora tion . .. ... .. .. ... ... . . .. . 
Ver viJJe Aircra ft Compa n y ..... ...... . . .... . . . 
Northrup Aircra ft Corpora tio n .... . .. ... . .. . . . 

Thomas-Morse Aircraft Corp .. . ... .... . .. .... . 
Boeing Airplane Co .. ... . . . . ........ ... . . ·. · · 
Fokker Aircraft Corp. of America .. ... ........ . 

Consolida t ed Aircra ft Corp .. . . . . .. . .. . ... .. .. . 
Fokker Aircraft Corp. of America . . . .... . . .. . . . 
Douglas Ai rcraft Company, Inc .... ... . . . . ... . 
Fokker Aircra ft Corp. of America . . . .... . . .. .. . 

Engines and Spares 

Article 
I 46 BT- 28 Airp lanes 
I3 I P-12C Airp la nes 
7I 0- I 9 C Ai r planes 

r F lcetstcr Y I C- I r Pla ne 
20 YI C·I 4 Airp lanes 

4 C-4A Cargo Ai r pl anes 
I YI C-I2 Ai rp lane 
I YI C· I7 Ai rpla ne 

30 0-38B Airp la nes 
20 BT- 2C Airp la nes 

I Model 6-A Airplane 
3 Y PT-9 Airpla nes 
6 F- IA Ai rpla nes 
3 Y I C-22 Ai r p lanes 

30 0- I G Ai r pla nes 
IS Y I P-I 6 Ai r p la nes 
4 Y PT- Io Ai rp la nes 
I YC- I 9 Airplan e 
2 YIC-I9 Ai r pla nes 

30 0-I9E Airpla nes 
34 P-I2E Airpla nes 

3 Y0-27 Airpla nes 
3 YB-8 Airplanes 
4 YIPT-rr Airpla nes 
2 YI0-27 Airp lanes 
5 Y0-3IA Airpla nes 
4 Y I B-8 Airpla nes 

* 88 Curtiss V- I570 
* 6o Curtiss V-rrso 

* r6 Wright R-540 
90 Liberty engines r econditioned 
32 Pra tt-W hitney SR-I340E * 6o Pra tt-Whitney R-I690 

*892 Pra tt-Whitney R-I340 
* I Pratt-Whitney R - I86o 
* 8 Continental YR-540 
* 40 Wright R -I7SO 
* 7 Wright R-I82o 

34 Wright R-I 82o-E 
9 Curtiss V-I5 70-C 
4 Continental YR-540 
I Wright R-975 

*Initial equipment for n ew ai rplanes. 
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AIRPLANES DELIVERED TO ARMY A1R CORPS 
T yp e C lmlr acJor 

.B T- 28 .. ..... . . .. .. . . . ... . . Doug as Air-emit Co ., I nc., nota Monica , Cn if. 
P - 12C . .. . . ...... ... ... ... . . Boeing Airp nne Co., Seat tle , Wash . 
O- r9C . .. . . . .. .. .... . . .. , . .. Thomas-- M o rse Ai rcm.ft Corp .. B uffa o . N . Y . 
0-·8 .... . . . . . . . . . . . . . . . . .. . D o as A.ircr ' t Co., Inc ., a.nta M onica . Calif. 
F leci.ster 'I rC-r r . . .. . .. . .. .. Consolidated Ai.rcraf t Co rp ., Bu.ffa]o , N . Y. 
Yt C- Id ... .. . .. ... .. . . . . . . . Fo ko:er Ai, raft Corp. of Ameri ca . N e w Y o rk . 1\ . Y . 
C -4A Cargo .. .. ... .. .. . ... . . Fo r . l o to r Co . (Sto ut Me ta Ai rplane Co. Di,·ision) , 

D ear born , M ich . 
Y 1 C -r •. ... ... .. . . . . . . .. .. . D e tro it Aircrn.it Cor·p ., Detroit , Mich . 
Y 1 C-17 .. . .. . . . .. . ....... .. Detroit Aircraf t Corp., Detro it . M ich . 
0 -JS B } D ·\· • C I S " . C 1·· Bl' -

2
c . . . . . . . . . . . . . . . . . . . o ·gas < J.rcraH o ., nc., nnt.a .... onJcn , au . 

M o d el 6 A \ T h S ·\· ftC w· h ' t Ka Y.PT-
9 

I . . . . . . . . . . . . . . . . . e tea.r rnnn '.t rcra o ., tc .1 a , nsas . 
F-rA ... . . . . .. .. .... . .. . .... F a ir child Airplane M fg. Corp., P a rm in?dale , N .Y. 
Y1C- 22 . . . . .. . . . . .. .. . .. . . . Consol.ida t.cd Aircraft Co rp .. B u.ffalo . N . Y. 
0 -1 . . . ... . .. ....... . . .. .. Curtiss Aero. & i\-fotor Co .. Inc .. Garden C ity , L . I. 
YPT-ro . . . . . ...... . ..... . . . \ erviUe Airc raft Co ., Det roi t . ~.! ich. 
Y 1 C- 19 .. . . .. ... . .. . . .... .. North rop Ai rc raf t C orp ., Burba.nk. C a.lif. 
Y 1 PT- rr .. . .. ..... . ........ Consolida t ed Aircraft Co rp ., Bu ffalo , N . Y. 

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 

Aircraft 
T ype 

G ru mm a n fighte r with ·wrigh t C yclone e.ngi ne. 
Boeing fi g hte rs with P & W W a sp e ngines . 
B oeing fighter with Curtjss R-I535 eng ine. 
B/1 fighter with Wrig ht Cyclone engine. 
Navy fi g hter (engine not known at tltis time). 
Curti ss fi g hte r with Wright C yclone eng ine. 
C ttr t iss observations w ith \Vright C yclone engines . 
Vought observations with P & W ·wasp engines. 
Vought observa t ions with .P & W Hornet engines. 
Pitcairn Autogiro with Wri?ht 975-E engine. 
Pitcairn Autogiros "'-i th W n ght 975-E engines. 
Loening amphibian observation with P & W R-985 engine. 
Sikorsky am phibian observation with P & W R-985 engine. 
Great Lakes amphibia n observation with W righ t R-975 engine. 
DeHavilland Puss-Moth observation with G y·psy III engine. 
Grumma n scout wi th P & \V H o rnet engine. 
C onsolid a ted pa trol boa t with 2 W righ t C yclone engines . 
Detroit Aircra ft torpedoes with W right Cyclone engines. 
Martin bombers with P & W Hornet engines . 
Consolidated bomber with Wright Cyclone engine. 
Stout all-metal tra nsport with 3 P & W Wasp engines. 
P okker transport with 3 P & W Wasp engines . 
Sikorsky amphibian transport with 2 .P & W Hornet engines . 
Curtiss- Wright transport w ith 2 R-975-E Horne t engines. 
Douglas transport with 2 R-97 s-E engi nes. 
Bellanca transport with P & W Wasp e ng ine. 
Sikorsky amphibian tra nsport with 2 P & W Wasp engines. 

Total Cost of Airplanes ........ . ............. $3, 221,398.04 
Total Cost of Spare Parts ............ _...... 486, 265 . so 

Armstrong "Jaguar." 
Rolls Royce. 
V-I570-Curtiss. 
R-I86o-P & W Hornets. 
R-I34o-D-P & W Wasps. 
R-I340-C-P & W Wasps. 
R-975-Wright Whirlwinds. 
R-I82o-E Wright Cyclones. 
R-985-P & W Wasp Jr. 
R-975-E-Wright Whirlwinds. 
R-760-D-Wright Whirlwinds. 

Engines 
Qua11tit;y Type 

4 VL-2-Maybachs. 
1 Gypsy III. 

20 R-I69o-A-2-P & W Hornets. 
2 R-1340-E-P & W Wasps. 

2 
2 
8 

2 

Steel Prod. ( r 2 cy!.-in-line). 
R-68o-Lycomings. 
R-I53S-P & W. 
GV-I570-C-Wrigbt Conqueror·. 
Fairchild 12-cylinder Vee. 
Wright 12-cyl., liquid cooled . 

Total Engines Purchased ................... . 256 
$I,740,888.6r 

328,273. I9 
Total Cost of Engines . ..................... . 
Total Cost of Spare Parts . ............ · ..... . 
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Aircraft Delivered to U. S. Navy 
Qua11tity 

Model 
FSC-4 . ...... . 
FSC-s ..... . . . . 
XFSC-7 . . . ... . 
F4B-2 ... . .... . 
XFJ-r. ..... . . . 
03U-r. . . . . ............ . . . . . 
02C- I ... . . . . .. . . . . . . . . .. . . . 
02C-2 . . .. . ... . .. . .. . .... . . . 
XSL-I ... .. .. . .. . . 
OL-9 . ...... . . ..... . 
XOP- I ............ . 
XO]-I ...... . . . 
RR-4 . . .. . . .. . 
RC-z. ..... . 
RS-I .. ..... . 
RS-3 .. . ..... . . . 
XP2M-I ....... . . 
PM-I .. .. .. .. . . . . . . .. . .... . 
P3M-I .. . .. . . . . . ...... . . .. . 
PK-r. ... .. . .. . . . .. . . . .... . . 
XP4N-r ... .. .. .. . . . . . . . . . . . 
TG-r. .. . . ... . . .. .. . . .. .. . . . 
XT6M-I . . . .. . . . . .. . . . . . . . . 
XT2N-r. . .. . . . . .... . 
N2Y-I ...... .... . . . 
N 2C-2 ..... . .. . . 

Free Balloons . . ... . ....... . . 
Kite Balloons .. ... ...... ... . 

Dc/.ivered 
26 

9 
I 

46 
I 

73 
52 

3 

r 
27 

3 
I 

I 
s 

r 
s 

20 

r 
2 

Miscellaneous 

Co111raclor 
Curt iss Ae roplane & i\ !o tor Co . 
Cu rt iss Aero plane & M o tor Co . 
Cu rti ss Aeroplane & i\! o to r Co . 
Boeing Aircraft Co . 
Bcrlinc r-Jo yce Airc raft Co rp. 
Chance Vo ught Co rp . 
Cu rti ss Ae ropla ne & M o to r Co . 
Curt iss Ae roplane & Mo tor Co . 
Loen ing Aero naut ical Eng . Co r p. 
Keys tone Airc r:tf t Corp. , Inc. 
Pitcairn Autogiro . 
Rcrli ncr- j oycc Aircra ft Corp. 
Stout Metal Airplane Co. 
Cu rti ss Aero plan e & M o tor Co . 
Si ko rsky Aviatio n Corp. 
Siko rsk y Avia t ion Corp . 
Glenn L. Martin Co . 
G le nn L. Martin Co . 
Glen n L . Martin Co . 
K eysto ne Aircra ft Co rp. , Inc . 
Naval Aircraft Factory. 
G reat L:t kcs Ai rcraft Corp. 
Glenn L. Mart in Co . 
!\ava l Aircraft F ac tory. 
C onsolidated Ai rcra ft Corp . 
Cu r t iss Ae roplane & Motor Co . 

Goodyear Zeppelin Corp. 
Goodyear Zeppelin Corp. 

Aircraft Engines Delivered to U. S. Navy 

Model 
R-1340-C .. .... . . .. . .. . . 
R-I34o-D . . ....... .. . .. . ... . 
R - I34o-E .... ..... . . . . . . .. . . 
R-9S5 . . ....... . .. ... . .. .. . . 
R-9S5-A ..... . .. . ..... · . · · · · 
R-IS6o . . . . .. .. . . . . .. . . . ... . 
R-I690A-2 . . ... • .. . .. . . ... .. 
R-975 ........ . • .. . · · · · · · . · · 
R-76o-D . . .... . ............ . 
R-975-E ..... ... .. . .. . .. . .. . 
R-IS2o-E DD .. .... ..... . .. . 
R-IS2o-E G ... . .... . .. . . ... . 
R-370 ... ......... . · · · · · · · · · 
V-IS70 ........ . ... . ...... ·. 
Warner .......... ..... . . . .. . 
Bliss ] upiter ............... . 

Qrw11til y 
D elivered 

IO 
II4 

I 

4 
4 

II 
I 

I9 
I4 

2 
II6 

77 
II 

2 

C o11lrac tor 
Pra tt & Whitney Ai rcraft Co. 
Pra tt & Whitney Aircraft Co. 
Pra tt & Whitney Aircraft Co. 
Pratt & W hitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Pratt & W hitn ey Aircraft Co. 
Pratt & Whitney Aircraft C o. 
Wright Aeronautical C orp . 
Wright Ae ro na uti ca l Corp. 
Wright Ae ronautica l Corp. 
Wright Aeronautical Corp. 
Wright Aerona utica l Corp. 
Kinner Airplane & M o tor C orp. 
Curtiss Aeropla ne & Motor Co. 
Warner Aircra ft C orp. 
E. W. Bliss C o. 

AERONAUTICAL EDUCATION IN AMERICAN UNIVERSITIES 
AND COLLEGES 

The following table of statistics on aeronautial educa tion in Am erica n universities a nd 
colleges was compiled from three annual surveys made by the Aeronautica l Chamber of Com­
merce of America, Inc., in I929, I930 and I93I for "The Aircraft Yea r Book." Those 
starred (*) offer full courses leading to a degree in aeronau tica l engineering. Years g iven are 
for the twelve-month period beginning with the opening of the spring quarter or semester of 
one year and lapping over into the next calendar year. 

Name of Institution 

Alabama Polytechnic Institute . . . 
University of Alabama * .... .. ..... .. . 
University of Arizona ..... ... ....... . 
Armour Institute of Technology . .... . . 
Boston University .................. . 
Bradley Polytechnic Institute . . ...... . 
University of Buffalo ................ . 

Full Time Part Time Students 
Instructors Instructors Enrolled 
IQJI-]2 IQ]I-]2 I92Q-JO 

3 0 
3 0 
0 I 

4 

40 
20 
so 

32 
So 

California Institute of Technology * ... . 

I 

0 
0 
0 

3 
0 

I 
0 

4 
4 

I4 
University of California ............. . 
Carnegie Institute of Technology* .... . 0 
Case School of Applied Science ... . ... . 
Catholic University of America ....... . 

0 
2 

2 
2 
0 

59 
136 

4 

Studo1ts 
E11rolled 
I9JO-]I 

IIS 
I32 

IS 
3S 

30 
so 
IS 
So 

I30 

4 

Strtdents 
E11rolled 
IOJI-]2 

I92 
264 

IS 
44 
20 
20 

0 
IS 
40 

ISI 
7 

IS 
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'nivcrs ity o f incinnnti ' ..... . . 
Uni,·crsit;- o f C o lomdo. . . . . .... ... . 

onucc ti c ut Agricultural ollcge . . 
Co rnell ni \·ersitr . ..... . . . . . . . ..... . 

o llege o i the ity of Detroit .. . . . .. . . 
Uni \·crsitr o f Dct.ro it • . . ... . . ..... .. . 

ni ,.c i r o f Flo rida .. .. . . . . . .. . . .. . . 
Geo rg ia h ool o f T echno logy • . . . . . . . 
H a rvard Uni ,·ersity . .. .. . ... . .. .... . . 
H imm . o l!cgc (Ohio) . .. . . . . ... . . . . 0 . 

nl\·e rsny of Idaho . . .. . .. . . 0 . 0 • • ••• • 

nivcrsit }o of i llino is . .. ..... 0 •• • • 0 •• • 

Io wa S ta t e Co llege . . . ...... . .. . . . 0. 0 0 

n i,·ersity o f Io wa ... .. . . .. . 0 • • • • 0 •• • 

J oh ns H opki ns Unive rsi ty .. . 0 • • • • • • 0 . 

lJni \·crs ity o f Knnsas . . ... . . ... . . . . . . . 
K ans as ' ta t e Col lege . . ...... 0 ••••• ••• 

Ln kc Fo res t C ollege .. .. . . .. . .. ... . . 0 . 

L eh ig h oni,·ersity . . . . ... . . . .. . . 
l\ l nrquct tc Univc rs it\" . . . .. ... . 
1\ l assach usc tts l nstit ;, t c o l T echnolog y • 
Un ive rs1ty of i'vll ami ... . . . ... . 
Universi ty o f i\l ichiga n * . . ... .. .... . . 
Un iversi t y of M in neso ta* . . . ... .. ... . . 
M o ntana State C ollege. . . . ... . . . . . . 
Mor n.in~Js ide C ollege . . . . .. .. . 
Un ivers1ty of Nebraska . . . . .. . 
Uni versity o f Nevada . . . . .. . . . . ... .. . 
U niversity of New H am psh ire . . . ... . . . 
New M ex ico College o f A. & l\1. A .... . 
Un ive rs ity of 1'\ew l\'l e;<;i co .. . .. . .. . .. . 

1ew Y ork U:1i vc rs ity * .. .. .. . . . ... . . . 
North C a ro lin a State Co llege . . . . . . .. . . 
Unive rsity of 'orth Ca ro lina . .. . .. ... . 
North D a kota Agricu ltural C ollege . . 
Oh io State Univers ity . ........ ..... . . 
O k laho ma A . & M. C ollege. 
Un.ive rs ity of Okla homa . ..... .... 0 • • • 

Olivet College ... .... ......... . . . . . . . 
O rego n University .. . . . . .. . .. . . . . . 
Oregon State C ollege . . . . ... . . . . . . . 
Co llege o f the P acific... . . .. . . . . . 
P e nn . State C ollege . . .. . . 
Unive rs ity o f P ittsbu rg h * . ... . . . .. . 0 . 

P o ly technic Ins t itute of Broo kl y n .. . 
Pri nceton Uni versity .. .. . . . . 
Purdue U n iversity . . . ..... ... . 
R e nsse lae r P oly t echnic Ins t ... . 
R ose Pol}rt echnic Insti t ute. . . ..... . 
Rutgers Unive rsity . ........ . . . ..... . 
University o f Sou th Dakota ........ . . . 
Uni versity of Southe rn California* . .. . 
Sta nfo rd Uni vers ity *. . . . .. ... . . . 
Swa r thmore C ollege .... . . ... .. ... . . . . 
Syracuse Uni ve rsity .. . ... .. . . . . .. ... . 
University of Tennessee . .... . . .. ... . . 
A. & M. College of Texas .. ... . . . . 
Tulane University .. . ... . ....... . .. . . 
United States Milita ry Academy .. .. . . 
United States Naval Academy ....... . 
University of Utah . ... . ... .... . . . .. . 
Uta h State Agricultural C ollege ..... 0. 

Valpa ra iso University .. . . . ........ o . . 
Va nderbilt University ...... . .. . ... . . . 
Virgin ia Polytechnic Ins ti tute . ...... . . 
Unive rsity of Vi rg inia . . . . . . ... ...... . 
Washington University (St. L oui s ) . . .. . 
Universi ty of Washing ton (Seattle)* . . . 
Stat e College of Washing ton . ........ . 
Municipa l University of Wichita* ... . . 
College o f W illi a m a nd Mary ... . .... . . 
University of Wisconsin ........ .... . . 
Worceste r Polytechnic Institute* . ... . . 
University of Wyoming . .. . .. .... .. . . . 
Yale Universi ty . . . . . ..... ........ . . . 

Totals ...... . ........ .. .. . ..... . 
x C ourses introduced in 1932. 

Full Tim~ /'art T i m< 
I nJi r:utor s I J truclor s 

1 9.)1 - .J.! 

2 

0 
0 
0 
0 

3 
0 
2 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

20 
I 

4 
2 

0 
0 
0 
0 
0 
0 
0 

t5 
0 
I 
0 
2 

0 
0 
0 
0 
I 

0 
0 
I 

0 

I 

0 
0 
0 

l 

3 
0 
I 
0 
0 
0 
0 

4 
0 
0 
0 
0 
0 
0 
0 

3 
0 

2 

0 
0 
0 
0 

86 

J f,)j l - j2 

5 
J 

I 

3 

0 

3 
I 

J 
0 

I 

3 
2 

3 
2 

2 
3 
3 
I 

I 

3 
I 

2 

4 

3 

II 
2 
0 
I 

0 
2 

3 
2 
2 
2 

3 

2 

1 
0 

5 
I 

1 

3 
2 

0 
· 2 

I 

2 

1 2 

52 
I 
I 

7 
3 
2 
I 

5 

2 

10 
0 

5 
5 

2 

247 

tudtll ls 
l!. llro!ltd 
1 9~9 -JO 

90 

23 

15 
35 

!0 

10 
8 

220 

8 
1 0 

6 

3 

3 5 
57 

t OO 

18 
20 

14 
13 
20 

!8 

22 

4S 

20 

73 
IS 

So 
IS 
IO 
r6 

2 ,243 

y Courses not given I9JI-J2 . 

l :l dtt: ls 
E. nrolltd 
I 9 J O- J1 

!10 

II 
2 1 

40 
6~0 

II 

17 

15 
37 
42 

23 
1 0 
36 
13 
5~ 

'l7'l 
76 

491 
237 

20 
12 

3 
10 
40 

8 

194 
61 
32 

15 
16 
20 

97 
53 

I2 
175 

JO 
170 

14 

7 
JOO 
447 

IS 
29 

29 
JO 
IO 
32 
95 
JO 

ISI 
6 
6 
4 

S,I79 

545 

Studtnl.s 
Enrol ltd 
1 9 ] 1- JZ 

224 
6s 
IS 
2S 
!)6 

s88 
3S 
49 
26 
so 
23 
29 
73 
10 

!!) 
20 
48 
13 
4.J 

286 
4 1 

433 
408 

I I 
2S 

3 
37 

235 
I3S 
so 

IS 
IS 
24 

!OJ 
41 
!2 

12S 
6 

16 
74 

20 
6 

42 
!89 

14 
6 

40 

"' 32 
y 

300 
1,450 

12 

41 
7 

JO 
r8 
48 

260 
30 
'17 
48 
!8 
10 

JO 

7,020 
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UNITED STATES CONTRACT AIR MAIL OPERATORS 

Route No. C ontra ctor 
On< IVay 
o~·sla net: 

A.M. 

A.M. 

A.M. 

A.M. 

A.M. 

Colonia l Air Trans port, Inc. 

Newark Airport, Newa rk, N. ] . 

Boston, Mass ., via Hartford, Conn., to New York, N . Y., and return. 

American Airways , Inc. 

1 22 East 42nd Street, New York, N .Y. 

2 Ch icago, Ill., v ia Springfield, III., and St. L ouis , Mo. , to Memphis, 
Tenn ., and return .........•...... ... . . . ...... . . .. . .. .. . .. . 

Na tiona l Air Trans port, Inc. 

5936 So . Cicero Avenue , Chicago , 111. 

3 Chicago , Ill., vi a Moline, HI.. K ansas City, lvfo., \Vichita , K a ns. , 
Ponca City, Tulsa, a nd Oklahoma City , Okla., to F ort Wort h 

200 Miles 

523 Miles 

a nd Dallas , Tex., and return.... .. . .. .. .... . . . . . . .... .. . .... 1,078 Miles 

Western Air Express, Inc. 

United Airport, Burbank, Calif. 

4 Salt Lake City, Utah, via L as Vegas , Nev., a nd Los Angeles, Ca lif. 
t o San Diego , Calif., and return .... ..... . . .......... .. . . ... . 

Varney Air Lines, Inc. 

38th Floor, LaSalle-Wacker Bldg. , Chicago, Ill. 

5 Salt Lake City, Uta'l. via Boise , Idaho, Pasco, Wash., Portla nd, 
Ore., a nd Tacoma, Wash ., t o Seat tl e , Wash., and re turn; and 

782 Miles 

from Pasco to Spokane, Wash ., and return.... . .......... .. . I,OI7 M il es 

Discontinued 
C. A.M. 6 

Discontinued 
C. A.M. 7 

A.M. 

A.M. 

Pacific Air Transport, Inc. 

38th Floor, LaSa lle-Wacker Bldg., Chicago, Ill. 

8 Seattle, Wash., via T acoma, Wash., Portland and Medford, Ore., 
San Francisco, Oakland, San Jose, Fresno a nd Bakersfield, and 
Los Angeles , Ca lif., to San Diego, Calif., and return . .. _ . . . . . . I ,238 Miles 

Northwest Airways, Inc. 
Municipal Airport. St. Paul. Minn. 

9 Chicago, Ill., via Milwaukee and La Crosse, Wis., and Rochester and 
Minneapolis, Minn., to St. Paul , Minn . ; St. Paul via Minneapo­
olis, Minn., and Fargo and Grand Forks to Pembina, N . Dak., 
and return; with spur lines from Milwaukee via Fond du Lac, 
Oshkosh •and Appleton to Green Bay, Wis., and return; from 
St. Paul via Minneapolis to Duluth, Minn., and return; from 
Chicago via Elgin and Rockford, Ill., and Janesville and Beloit, 
Wis., to Madison, Wis., and return, and from Fargo via Valley 
City, Jamestown and Bismarck to M andan, N.Dak., and return 1,620 Miles 

Discontinued 
C. A. M . 10 
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Pennsylvania Air Lines, Inc. 

724 Oliver Bldg., Pi t tsburgh, Pa . 

11 Clevela nd . Ohio , v ia Akron, Ohio . a.nd McKeesport and Pi tts-

12 

bu.rgh, Pa ., to Washington , D. C., and retu.rn .. ... ... .. ... . . . 

Weste.rn Air Express, Inc. 

United Airport . B urbank, Calif. 

Cheyenne, Wyo ., v ia D enver. Colorado Springs , Puebl0 a nd T rini ­
dad. Colo .. and Sa nta Fe, to Albuquerque , N . Mex ., and ret u.rn; 
and from Pucl1115', Colo ., t o Amarillo , Te.~ .• a nd ret urn . . . .. ... . 

lscontinued 
C. A.M. 13 

Ca.ncetled 
C. A . M. 14 

Discontinued 
c. A. ll-1. IS 

Consolidated with Route A. M.-20 
A.M. 16 

A.M. 

A.M. 

National Air Transport, Inc. 

5936 So. Cicero Avenue , Chicago, Ill . 

Ii New York. N.Y., via Cleveland a nd T oledo, Ohio, to Chicago, Ill .. 
a nd return . . , .. . .. . . . .. . . . . .. .. ...... . .. , . . . . .. . . . . . . , . . . 

Boeing Air Transport, Inc. 

38th Floor, La Salle-Wacker Bldg., Chicago, Ill. 

18 Chicago, Ill., via Iowa City and Des Moines, Iowa ; Omaha, Lincoln 
and North Platt e , Nebr. ; Cheyenne and Rock Springs, Wyo.; 
Salt L ake City , Utah; Elko and R eno, Nev.; and Sacramento. 

547 

326 ll'!ilcs 

771 Miles 

736 Miles 

to San Francisco and Oaklanrl, Calif., and return . ............ 2,027 Miles 

A.M. 

A.M. 

Eastern Air Transport, Inc. 

Sperry Building, Manhattan Bridge Plaza, Brooklyn, N.Y. 

19 New York, N.Y., via Camden, N. ].; Philadelphia, Pa.; Baltimore, 
Md.; Washington, D. C.; Richmond, Va.; Greensboro and 
Charlotte, N. C.; and Spartanbur~ and Greenville, S. C., to 
Atlanta, Ga., and return; Atlanta vta Macon, Ga.; Jacksonville, 
Daytona Beach and West Palm Beach to Miami, Fla., and return; 
with spur lines from Richmond, Va., via Raleigh, N.C., Florence 
and Charleston, S. C., and Savannah, Ga., to Jacksonville, Fla., 
and return; from Daytona Beach via Orlando and Tampa to 
St. Petersburg, Fla., and return, and from New York, N.Y., to 
Atlantic City, N. J .• and return. . . . . . . . . . . . . . . . . . . . . . . . . . . . ~.254 Miles 

American Airways, Inc. 

12~ East 42nd Street, New York, N. Y. 

20 New York, N.Y., via Albany, Schenectady, Utica, Rome, Syracuse, 
Rochester and Buffalo, N. Y.; Cleveland, Akron, Columbus, 
Dayton and Cincinnati, Ohio; Louisville, Ky.; Nashville and 
Memphis, Tenn.; Little Rock, Ark.; Texarkana, Ark., Tex., 
and Dallas, Tex., to Fort Worth, Tex., and return........... . 1,793 Miles 



A.M. 

A.M. 

A.M . 

A.M. 
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Texas Air Transport, lnc. 

Love Field, Dallas , T exas 

21 Dallas, via Fort Worth, \Vaco, H ouston, to Ga lveston . T exas . a nd 
return . .. ... .. ... . ... . . _ 

Texas Air Transport, Inc. 

Love Field , Da llas , T exas 

22 Dallas , via Fort Worth, \Vaco, Au st in , and San Antonia , T exas . t o 
Brow nsville, Te,as , and retu rn . . . .. .... . . . .. .. . . . . . . . 

Gulf Coast Airways, Inc. 

P . 0 . Box 2400, Da ll as, T exas 

23 Atlanta, Ga ., via Birmingham a nd 1v! obil e, Ala ., t o New Orl ea ns , 
La., and return .... ... .. . .... . .. . ...... . . . 

Embry-Riddle Company 

Lun_ken Airport, Cincinna ti, Ohio 

24 Chicago, Ill ., v ia Indiana poli s , Ind., to Cincin na ti, Ohio , and re t u rn 

Consolidated with Route A. M. 19 
A.M. 25 

A.M . 

A.M. 

National Parks Airways, Inc. 

Sa lt Lake City, Utah 

26 Great Falls. via H ele na a nd Butte , Mont . , Poca t ello, Ida h o , and 
Ogden, Utah, to Salt Lake City, Uta h, a nd return .... . ...... . 

Transamerican Airlines Corp. 

20I I Union Trust Bldg ., Cleveland, Ohio 

27 Bay City, via Saginaw, Flint , and Lansing, to Kalamazoo, Mich.; 
Pontiac, via Detroit, Ann Arbor, Jackson, Battle Creek. to K ala­
mazoo, Mich.; Muskegon via Grand Rapids, to Kalama zoo, 
Mich.; and !rom Kalamazoo, Mich . , via South Bend and Misha­
waka, Ind., to Chicago, Ill., and return, with a spur line from 
Bay City via Saginaw, Pontiac, Detroit and Toledo, to Cleve­
land, Ohio, and return; a spur line from Pontiac via Lansing and 
Grand Rapids to Muskegon, Mich., and return, and a spur line 
from South Bend (Mishawaka) to Fort Wayne, In·d., and return. 
Direct service is maintained between Chicago and Detroit and 

333 !l!i lcs 

547 Miles 

488 . •I iles 

274 Miles 

509 Miles 

between Cleveland and Detroit... . . . ... . . . . . . . . . . . . . . . . . . . . I ,JJI Miles 

Consolidated with Route A. M. 30 
A.M . 28 

Gulf Coast Airways, Inc. 

P. 0. Box 2400, Dallas, Texas 

A.M. 29 New Orleans, La., via Beaumont, Tex., to Houston, Tex., and return 325 Miles 
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Americ.a.n Airways, Inc. 

122 E nst 42 nd Street . New York, N . ·v. 
30 Omaha, Kcbr .. ,· ia St. J oseph, K ansas C ity and St. Louis , Mo., to 

Evansville , Ind .. and return; Chicago. I ll., ,·ia Terre Haute and 
£ ,·ans,·i llc . Ind .. and 1\'ash,·ilfe and Chatta nooga , Tenn. , to 
Atlnn ta . G a .. and re turn . . . .......... . .......... ...... ... . . 1,208 Miles 

United S ta tes Airways, lnc. 

207 Midland Bldg., Kansas City, Mo. 

30 ( Part) D enve r, Co lo .. via Sa iina. Kansas , to K a nsas City, Mo. , and 
return. . . . . . . . . . . ... . . ... . . . . . .. _ . . . ... . .... . . . ...... . . 544 l\•li les 

Discontin ued 
C. A.M . 3 1 

C . A.M . 32 

A. M . 33 

Consolidated 

Ame rican Airways, lnc. 

r2 2 East 42nd Street, New York, N. 't:. 

Atlanta, Ga ., v ia Birmingham , Ala.; J ackson, l\l!iss .; Monroe and 
Shreveport, La.; Dallas, F ort Worth , Abilene, Big Spring a.nd El 
P aso , T ex.; Douglas, Tucson and Phoenix , Ariz .. to Los Angeles, 
Calif .. and return: with n spu r line f rom J a ckson , Miss. , to !\•!em­
phis , T enn. , and from J ackson , Miss. , to New Orleans , La ., and 
retu rn: from B ig Spring via San Angelo to San Antonio , Tex., and 
retu rn: and from Dallas and Fort Worth via W ich ita Falls, to 
Amarillo, T ex., and return... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,052 Miles 

Western Air Express, Inc. 

United Airport , Burban k, Calif. 
# 

A . M. 33 (Part) El P aso , T ex ., to Albuquerque, N. Mex ., a nd retu.rn ... . . . 219 M iles 

A . M. 34 

Ro11te No. 

F . A.M. 

Transcontinental and Western Air, Inc. 

Grayba r Building, New York, N.Y. 

New York, N. Y ., via Philadelphia , H arrisburg , and Pittsburgh, 
Pa.; Columbus, Ohio; Indianapolis, Ind.; St. Louis and K ansas 
City, Mo. : W ichi ta, Kans . ; Amarillo, T ex .; Albuquerque, 
N.Mex. ; Wins low, Ari z. , t o Los Angeles, Calif., and return, a nd 
f rom St . Louis, Mo., v ia Springfield, Mo., and Tulsa a nd Okla-
homa City, Okla., to Amarillo, Texas, and return .... . .... . .. 3.339 Miles 

FOREIGN AIR MAIL ROUTES 

U. S. Post Office Department 

co .. tra c/or 

Colonial Division 

American Airways 

r22 East 42nd Street , New York, N.Y. 

New York, N.Y., via Albany, N.Y., to Montreal, Canada . . ... . 

One Way 
Distance 

334 Miles 
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Pan A.merica.n Ai rways , Inc. 

122 E as t 42nd Stree t , N ew York, N . Y . 

F. A. M . 4 Mia mi, Flo rida , to H a vana . Cuba , one way. (C uba n ma il ca rr·icd 

F . A. M . 5 

on re turn tri p) ... . . . . . . ... . ... ... .. . . . . . . ... ... .. . . .. . . . . 25 1 . I iles 

P a n Am erican Airways , Inc. 

122 E as t 42nd Street , New York , N. Y . 

M ia mi, F lo rida , t o Cris tobal. Ca na l Zone , v ia Ceu tnll America . . . 2, 22o . 5 
M ia mi, F lori da , t o Ba rranq u illa , Colombia . . . ... . . . . . .. . . . . . ... 1, 21 1 
M iami, F lorid a , t o Ba r ranq uill a , Colom bia , t o C ris toba l, Cana l 

Zone . . ... . . . . .. . .. . . .. ... ... ... . . . . . . ... .. . . ....... . ... . 1,66 7 . 5 
M ia mi. F lorida , to Ba rra nqui lla , Colom bia , t o Po rt-of-Spa in, 

T ri nida d ... . . . .. . . . . . .. . .. . .. ... . ... ... . .. .. . . . . ... . . . . .. 2,380 . 5 

P an American Airways, lnc. 

122 E as t 42nd Stree t , New York, 1 - . Y. 

lVI ilc s 
M iles 

Mi les 

M iles 

F. A. M . 6 M ia mi, F lorida , t o Pa rama ri bo , Dutch Guia na .. . . . . .. . .. . . . . . . 2,546 M iles 

Pan American Airways, Inc. 

122 E a st 42 nd St reet , Ne w York, N . Y . 

F . A. M . 7 Mia mi, Flori da , to N assau , Bah a ma I sla nds (Ba ha mas mail ca rri ed 
on ret urn t rip) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193. 5 Mi les 

(Ser v ice suspended July r-D ecember 31) 

P an American Airways, Inc. 

122 E ast 42nd Street, New York, N . Y . 

F . A. M . 8 B rownsville , T exas, via Tampico , Mexico , to M exico City , M exico 501 lv!iles 
Brown sville, Texas , v ia T ampico , Veru Cru z, San Geronimo a nd 

Tapach ula. Mexico ; and Guatemala City, Gua t emala , t o Sa n 
Salvador, E l Salvador, and retu rn . .. . . . . . . . .. .. .. ... . . . . . . . . 1,256 M iles 

Pan American- Grace Airways, Inc. 

122 E ast 42nd Street, New Y ork , N . Y. 

F . A. M. 9 Cris tobal, Ca nal Zone , t o Montevideo , Uruguay . . ... . . . . .. ..... 4, 545.5 M iles 
(Connect s a t Cri st obal with R oute F. A. M. 5) 

Pan American Airways, Inc. 

12 2 E ast 42nd Street, New York, N .Y. 

F. A. M . ro P a ra maribo , Dutch Guian a , to Buenos Aires, Argentina .. .... . . . 4.840. 5 Miles 
(Connects at P aramaribo with Route F. A. M . 6) 

Pan American Airways, Inc. 

12 2 E ast 42nd Street , N ew York, N. Y . 

F. A. M . 12 Bangor, Maine, to H a li fax, N ova Scotia ..... . . . . . . ... . . . ... . . . .. 281 Miles 

(Discontinued for the winter) 
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POSTAGE RATES 

U. S. Air M ail to Foreign Countries 

R ATES ( s tage p.u s fcc fo r ai r- mail service) fo r each hal f ou nce o r frac tion io r air dispa tch 
to~ ·or h, cnt r and uth A nteric an t.he " "est. Ind ies , a re as fol ows : 

Each Balf 
O unce; Cc11ls 

t~~l~~-.: :: :::: :::: ::::: :: ::::::::::: :: ::: ::: :: :::: :: :: :: :::::::::::::: s : H 
l3oJi,:ia (b;• o r inn ry means fro m 1-\r uipa . Peru) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

g~~~-z~~~ :::::::: : : : : : : : : : : ::: : ::: : : ::: : : : :::: :: :: : :::::::::: :::::: :: : : :~~ 
olombin .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3s 

c~~~- ~~·~ ·. ·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : ::: : :: : : : : : : : :: :: : : : : . 20 
Dominican H. epu bHc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~g 
Dutch \'Vest I ndies: 

C uracao, l3onai.re. Aru ba . . . . . ..... . . . ... .. . . . . . . . . .. .. .... . . . . . .. . . .. . 

Ecua~~r: ~ ~~:i~~ : ,S_t: -~~~t_a_t: ~~ ·. S~~~: : : : : : : : : :::: : :: : :: ::: :: : : : : ::::: : ::: : : : 
Gu adeloupe (including Dcsi rnd e . Les ~intes . Marie Gala nte , P etite T erre , 

St. Bartholomew (l3 a rt h elem y) and t he .french pa r t of t . MarLi ns) . .... . .. . 
G uatema.la . ...... ... ... . . . ... . . . . . . ... . ..... . .... . ....... . .. . ..... . . .... . 
G uianas (British , D u tch , French) . . ... . ...... . .. . ... . ... . ... ... . . ..... . . . .. . 
H a iti .. ... .. .... . . . ... ..... .. .....•.... . . .. .. . . .. . . . .. . . .. . . ..... ..... . . . 
Honduras , Bri t ish . .. . . . . .. .. ... .... .. . . .. . . . . ............ .. .. . . . . . . . .... . 

~~~i~~~~ ·. ~~.e~~.~l~~ ~:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : 

Lcewa.rd I sla nds : 
Anguilla , An t igua, Ba rbuda , Dominica , ~l o nlscrrat , Nevis, R edonda , St . 
Christopher or St. Kitts ..... .. .. . .. .. ... .. . ...... . ............... . . .. . 

Ma rg~}~~~ - . ~r~~ -l·s·l~'.'~~:::: : : ::::::: ::: : : : : : :: ::: :: :: : : : ::: ::::::::: :: :: 
icn ragua . .. . . . .. . ... . ...... ... . . . .. . . ....... . . ... • . . . .. .. · · · · · · · · · · · · · · 

Pa nama .. . ... .. ... ... . .... . .. . .. . .... . ... . .. . ....... . . . .. . .. . . .... ··· · ·· 
P a rag uay (by ordinary means from B uenos /tires) ....... . .. . ... . .. ... · ··· ·· ·· 
P eru . . . ... .. . . ... ... . .... . .. . . . .... . ..... . ....... . . . •... . . ...... . ..... . . 
Porto Rico .... . .. .. . ... . ... . . .. .. . . . . . .. . . ..... . ... . . . . . .... .. •. ··· ·- · · ­
Sa lvador (EI) . . .. ... . . .. .... . . .. ...... . .. . . . ... .• . .. .. .. ..... ... . . . . . . · · · 
Trinidad . . . .. . . ...... .. . ... . ........ . ..•.. . . . .. . . . .. •. . . ..... ···· ···· ··· 
Uruguay .. . . . ...... .. . .. ... .... . .. .. . • . . .. ... .. . . ... . .. · · ········ · ····· · 
Venezuela . .. . ... . .... . .. . .. . .. . . . . . ...... . .. . . .. . .. ..• . . .. . .. . · · · · · · · · · · 
Vi rgi n I sland s, U. S ....... . ........ ... . . .. . . . .. . ..•. . .. . ... .. . ... • · · · · · · · · 

Windwa rd Islands: 

.30 

.20 

.30 

.2 0 

. rs 

.30 

.IO 

.IS 

.I S 

. IO 

. 20 

. IO 

.20 

. I S 

.20 

.ss 

.40 

. IO 

. I S 

.20 

. ss 

.30 

. IO 

Grena da , Grenadin es , St. Lucia , St. Vincent ... .... . . . . . . . . . .. ........ · · · · · 20 

The rate (postage plus fee fo r ai r ser vice) to CANADA is 6 cents for the first ounce or fraction 
a nd ro cents fo r each a dditiona l ounce or fra ction, a nd to MEX ICO it is 5 cents for the fi r s t 
ounce or frac tion, a nd ro cents for each additional ou nce c r fraction . . 

T he above rates include d.ispatch by the U nited States domestic a ir rou tes , where avrulabl7, 
as well as by the international routes, and in the case of a.rticles for delivery in Ca.nada , Colo~b1a 
and Me:Uco, dispatch by the domestic a ir routes of Canada , Colombia a nd Mex1co respectively 
where ava ila ble. 

Strength of the Army Air Corps 
De c. 31, I93I 

Com mi ssioned Officers .. .. . .. ..... . . .... . .. ... . ... . ... . . . . . .. . . . . . . 
Student Office rs ....... . ......... . .. ... . .. . .. . . . ... . ......... . . 
Pilot s : . ......................... . . . .. . . . ... ......... · · ·· · ··· · 

Enlis t<:'d. t:ne n (includes fl ying cadet s) .... . ... ... ... . .... . ... . ... . .. . . . 
C1vrhans . . ......... .. . . .. .. . .. . . . . ..... . . . . . . .. .. . .. . .... . .. . 

Strength of Air Corps Organize:! Reserves 
Officers . .. . .. .. . .. .. . . . .. ... ... ..... ...... . .... .. . ..... .... .. . 
Pilots and Observers .. . .. .. .. ... .... ... .... .. .... . .... . .. .. .. . . 
N umber of Civilia n Employees , D ec. 31, 1931 ... . .. ........ . . ... . . 

Army Flying Time and Distances 
1931 

H en vie r-than-air . . . .. . . . . .. .. . . . ! . . . . ............. . , . .. . .. , .. . . ... . . 

Ligh~~t;7~~f~~- ti;,; ~: :: ::::::: : :: :::: :::: : : ::: :::::: : : :::::::::: ::: 
Miles flown . ... .. . ... .. ... . . ... .. . . . . .. .... . .. .. ... .. . ... . . . .. . 

98 
1, 243 

5.972 
3.894 
3 ,5 r 5 

1 ,373 

13.524 
3 .5 IS 

396,961 hours 
2,572 hours 

399.533 hours 
44,ooo,ooo miles 



Fiscal Y ea rs .... . ..... .. . . I Q2 I 

Aircraft hours .. .. ... . ......... . ......... 77.35I 

Fatal accidents . .. . .. .. . .. . ..... ... . . ... . 45 

Rate per rooo hours . . ..... .. . ... . ... . ... . 582 

Hours per fatal acciden t .... . . ..... . . ..... r,; I 8 

All accidents ....... . . .. . ....... . .. .. . . . . 36 1 

Rate per rooo hours . . ........ .. .. . .... 4.6 7 

Hours per accident .. . . .. .. ........ . . . . 214 

Ratio- accidents to fa t al acc idents ... . .... 1 to 8 

Trend of Aircraft Accident Rates 
In the U.S. Arm y Air Corps 

1 ()22 1 ()23 I Q2..j I Q2j 1()20 

65 ,2 1.1 65. 750 97 .834 I$0,3 19 158.40 2 

24 33 23 29 27 

.368 . 50 2 . 235 . I 93 . 17 I 

2,7 14 I ,992 4 .250 5 .1 80 5 .865 

3 30 283 2i5 3 II 334 

5 . 06 4. 31 2.8 I 2. 0 7 2 . I I 

198 232 356 483 4 74 

I t o r 3. 8 1 to 8 . 6 I tO I 2. 0 1 to 10.; I tO I 2. 4 

102i 1()2 8 1 ()2() 

140 .4 02 182,903 263 .38 I 

28 25 42 

. 199 . 137 .230 

5.030 7.32 0 ·1- 355 

227 249 390 

l. 6 1 I .36 I. 48 

620 734 67 5 

I tO 8 . I 1 to 10 . o 1 to 9 . 3 

1() ]0 

325 ,224 

37 

. lq 

8. iSs 

468 

I -4·1 

695 

I tO I J . 6 

1()3 1 

396.96 1 

2 I 

.053 

18.900 

456 

!. I 5 

870 

I tO 2 I . 7 

Vl 

"' ... 

~ 
::0 
(") 

~ 
'"T1 ...., 

>-<! 
tTl 
;:t> 
::0 
to 
0 
0 
~ 



Jun e 30, J une 3 0 , 
1922 1923 

Naval aviators .... . ...... . .. JI4 3 26 
Student naval aviators . . ..... 6I 33 
Line, ground . . .. . . . . . . . . . .. . IOS 9I 
Staff, ground ... . . . . . .. . .. , . . IIS I34 
Naval observers . ..... .. . .... . . . . . . 6 
Student naval observers ...... . . . . . . . . ... . 
Officers having fl ight orders . .. .. . . . . IO 

Total . .. ... .. . .. .. . .. 595 600 
. 

*Approximate figures. 

J u ne JO , Ju ne 30, 
1 ()22 1()2] 

Aviation ratings . . .. . ... . ... . 2,209 I ,6 12 
General ser vice ratings . .. ... . 2,422 2,I04 

Total. . .. . ... . . . ..... 4.63I 3, 7 I6 

Strength of Naval Aviation 

Fiscal Years I922- I93I 

Officers Attached to Aviation 

Jtwe 30 , Jurte JO , J twe 30 , 
11)24 1025 11)26 

328 382 426 
47 3S 7I 
42 I7 I 4 

IOI 99 I 2!) 
s s II 

. . . . . . 0 ••••• 

I3 16 19 

536 554 670 

Enlisted Men on Duty 

June JO , June 30 , J une 30, 
1')2 1 1025 1!)26 

I,788 I ,7 I I I ,722 
I ,8 I4 I ,S97 2, ISS 

3,602 3,308 J ,877 
------

June JO , Jurte JO , Ju r:e 3 0 , 
1927 11)2() 11)20 

47 2 466 S20 
28 73 11 6 
12 24 54 . 

138 '!28 10 1* 
I 1 II II 

. ..... 2 . . . . . . 
I S 33 Ill 

677 73 7 843 

J une 30 , Jrme JO , Ju ne JO , 
If)27 1 1)~8 1')2!) 

2,0!)1 2,785 3,06 7 
2,333 8,6,16 8.575 

4.4 25 I I ,4 2 I r I,641 
--

J llllt J O, 
1030 

6 14 
184 
6{) 
98 

9 .... .. 
45 

I ,01 9 

June 30 , 
1030 

7,895 
7.874 

I0 ,769 

J lint J O, 
1QJ 1 

737 
149 
75 4 
!lO 

s 
48 

1,3 13 

J une J O. 
10] 1 

J, 136 
!),503 

ll,6J9 

'"!) 
r 
~ 
z 
() 

'"!) 

> 
(") 
>-1 
(/) 

fZ 
ti 

::::1 
() 
c: 
~ 
(/) 

""' "" .... 



Marine Corps Aviation 

Offi.cers I E 11listed Total Offic ers 
Me 11 

Pilots .. . . . .. . . . .. . . .. ...... . . . ... ·1 98 

I 
33 I,'! I Flight orders ... .. ... . . . . .. . . . ... .. 7 

Student pilots .... . .. .. . .... . . . . . . .. IO 0 IO Nonflye rs ..... ... . . ... . . . .. . . . .. .. 8 
Observers . ............ . .. .... . ..... 0 0 0 
Student observers .. . ... ... .. . ... . . . 0 0 0 Total ... . .. .. . ..... . . . . . . . . 123 

Navy Flying Time and Distances 

Heavier-than-air .. .. . . . . . . . ................. . .. . . ..... . ....... . . 
Lighter-than-air. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total flying time ... .. .. · . . ... . . . .. .. .. . ... . . . .. . . . . . .. . . . . . . . . . . .. . . .. . . .. . 
Miles flown . .... ..... . . . ..... . .............. .. . .. . . ... . . . . .. . ..... . . . . . . . . 

27 2,455 hours 
3,1 34 hours 

275.5S9 hours 
28,889,835 miles 

Enlisted I Total 
.If t il 

l Si I 164 S,p Sso 

1,0,32 1 , 155 

Vl 
Vl 
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AERONAUTICAL CHAMBER OF COMMERCE 

OF AMERICA, INC. 

10 East Fortieth Streci, New York 

Officers 1931 
P res ident . . ... . .. .. . .. . . ... .. .. . . . . .. . . ..... . . .... . . . . . . . .. . .. . . .. Cha rles L. Lawrance 
Vice Presi den t , No rtheast Di,•is·ion .. . ... . . . . .... . . . .. . . . . .. . . . . . .. .. . . Geoffrey S. Childs 

icc P resid ent , Sou t heas t D iv is ion . .... . . ... . . . . . . .. . ... . . . . . .. .. . .... . . . T ho mas B. Doe 
Vice Presiden t , E as t Centra l Di v isio n . . .. .. .... .. . . .. . . .. : . . . . . . . . . ... Clayt on ]. Bruk:ner 
Vice P residen t, 1\o rth Cen t ra l Di vision .. . .. ... . . . .. ...... .. . . .. .. . ... . . .. . . . . E . L. Cord 
Vice P resident, North wes t D iv·is·ion . . . . . . . . . . . . . .... . .. . . . . . . . .. . . . . . . . . . . P . G . Joh nson 
Vice President, Southwes t Di vision .. . . ... . .... .. . . . . . . .... . . . . . . .... . .. . H. M. H a nshue 
Secreta ry ... . ... .. . . .. .. .. . . .. .. . .. . . .. . .. . . .. .. . .. . . . . . . . . . .... .. . . Wi lha m B. M a yo 
Treasu.re r . ... . . . .. . . . . . . . . . .. . . ... . . . .. . . . . . .. .. . . . . . . . .. .. . . . . . . . j erome C . Hunsaker 
General l'vl a nage r and As sis t a nt Sec reta q • .. . . . . . ...... . . . .... . .... . .. . .. .. . Lu ther K. Bell 

Governors 1931 

C. H . Colvin E. E . Aldrin 
R. B . B a rni t z 
P. R. B eas ley 
L . H. Bri ttin 
C.]. Brukncr 
]. R. Ca utlcy 

E . L. Cord 
T homas B. Doe 
C a rl F . E ggc 

C. L. Lawrance 
Grover Loening 
L . H. Merrill 
R . B. C. Noordu}•n 
]. l\•1. Schoonmaker, ]r. 
J , A. B. Smjth 

]. R . Fitzpat ri ck 
G. B. Gros ve no r 

R eed M . Cham bers 
G . S. Childs 
F. G. Coburn 

H. M . H a nsh ue 
]. C . Hunsak er 
P. G . ] ol:inson 

]. T . Trippe 
G. W . Va ughan 
George S. Wheat 

The Council 

(Past President s) 
S. S. Bra dley 
L . D. Gardner 
P a ul Henderson 
C. L. Lawrance 

Grover Loening 
F . B. R entschler 
F . H . Russell 
I. M. U ppercu 

Committees 1931 

Executive 
Charles L. Lawrance, Chairma n; C. H. 
Colvin, G. B. Grosvenor, H . M. Hanshue, 
J, C. Hunsa ker, J , A. B. Smith, G. S. Wheat. 

Airplane Manufacturers Section 
Ralph S. Damon, Cha irman ; J, D. Alex­
ander, E. T. Asplundh, C. J, Brukner, C. H. 
Chatfield, R. H. D ep ew, Jr., L. V. Kerber, 
W . B. M a yo, R. B. C. Noorduyn . 

Airplane Engine Manufacturers Section 
Don L. Brown, Ch airman· W. H . Beals , 
L ouis Chevrolet, R obert Insley, Edwa rd 
Maca uley, Robert Porter, Guy W. Va ugha n, 
W. A . W a rner. 

Airship Manufacturers Section 
]. C. Hunsaker, Chairman; C. B. Fritsche. 

557 

Air Transport Section 
Capt. Thomas B. Doe, Chairman; T emple 
Bowen, Col. L . H. Brittin, Alfred Frank, 
Walter F. Halley, H ainer Hinshaw, G. B. 
Grosvenor, H. M. Hanshue, P. G . Johnson. 
Nicholas Ludington, J ack Maddux, L. B, 
Manning, H. S. Martin, Richard W. Rob­
bins, L .. D. Seymour, E. G. Thompson, 
J. T. Tnppe. 

Air Tra.tfic Commillee 
T . B. Clement, Chairman; W. J . Austin, 
A. R. Bone, C. C . Chadwick. Virgil 
Chenea, R oy H . Compton , William G . 
F erguson, M . R. Ga rnett, 0 . A . Gott­
scha lk, Sta nley E . Knauss . Charles A. 
Rheinstrom, ] . V. Sheehan , L . G . Simon, 
Robert J. Smith. 



AIRCRAFT YEAR BOOK 

Bu. s i1zcss Practices C o mm illcc 
F. J. Ca rr, Chairman ; W. J. Ba rry, D. 1\ !. 
Halley , .J. H . J ohnston , ]. F. Me 'a r thy, 
C. Bedell Monro , N . B. Sa ngrce, F. \V . 
Whitmore . 

Maiu/.e lwuce Commillec 
L. S. H a rri s , Cha irman; W . F . Bliss , 
C . M. Brad.ley, C . H . Dola n, Jr., E . P. 
Lott, Ca rl Lund, J oseph F . !vfa r t in, A . A. 
P ries te r, J. L . Ruden, P. D. Selby , H a rry 
A. Sut ton . 

Operalious Commillee 
H . A. Elliott, Chairma n; Cli ffo rd Ball, 
T. H . Bane, W. F. Bl iss , Pa ul Colli ns , 
J ack Frye, R. C. Ma rs hall , A. A. Prieste r, 
Pa ul D . Selby, L . D. Seymour, Feli x 
Steinle . 

Accessory-Material Section 
David Beecroft, Chair ma n; L. \V . Greve, 
T. A. Morgan, G . B. Post, G. J. Stanley, 
Raycroft Walsh, W. C. Young. 

Airport Section 
R. B. Barnitz, Chairman; J ohn Berry, 
R. C. Farrel!, W. Sanger Green , T. F . 
Hamilton, A. H. Heerma nce, Duncan 
H odges, David C. Logg, C. W. Loos, 
H. H. Mills, F. W . Morrow, G. W . Orr , 
R. U. St. J ohns , C. W. Short, Jr., W. J. 
Wallace, J. S. Wynne. 

Fuels and Lubricants Section 
R. A . Wotowitch, Chairman; Major E. E. 
Aldrin, R. G. Ervin, Fred L. Foster, G. 
French, H. W. Lake, R. H. McLaren, F. J, 
Shipman. 

Aerial Service Section 
0. B. Jones ; Chairman; E. H. Brainard, 
R. F. Garland, T. L ee, Jr., H. C . Lippia tt, 
J. H. Livingston , C. L. Mentley, C. B . 
Monro, G. W. Orr, 0. L. Parks, Tex 
Rankin, P. E. Richter, Jr., J. B. Taylor, 
G. A. Vaughn, Jr. 

Aeronautical Education Committee 
R. H. Spaulding, Chairman· A. D. Alt­
h ouse, J . M. Foster, E. W. Hill, Alexander 
Klemin, B . G. Shackleford, Michael Steffin, 
C. F. Taylor. 

Arbitra tion Committee 
Alf red F rank . Cha irman ; C . P . Eggc , E . B. 
Meissne r, 1\ l ilton Tibbetts , G. A. Vaughn , 
Jr. 

Entertainment Committee 
Major L. D . Ga rdner, Chairman ; Mnjor 
E. E . Aldrin , : . S. ilra dlc)•, Grover Loen ing . 
Edward P. W arne r. 

Export Committ ee 
J oh n Schlegel.~ Cha irma n t· j · ~- Alla rd. 
C. H . Co lv in , } . H. Love, .. M iranda . 

General Ins urance Committee 
W. H. Ba rry , Cha irman ; G . S . hi ld s . 
Alex. Cushny , J . F. McCa rth y,] . F. P ri nce . 
J oh n Sa nderson . 

Insura nce Committee 
Reed M . Chambe rs, Cha ir ma n; F . :\ . 
Davey, R. J. Sullivan. 

Legal ond Leg isla ti ve Committee 
C. W . Cuthell, Chair ma n; Frederick W . 
J ackson , George B . Loga n, \V . P. Mac ­
Cracken, Jr., H . Stewa rt McDonald, Jr., 
Raymond S. Pruitt, Prof. Alison R eppy . 
J. D wight Sulliva n, Mrs . M a bel W al ker 
Willeh randt. 

Membership Committee 
G. V. VerviLle, Cha irma n; Clyde 
Cessna, R. H. D epew, Jr.,] . R . Fitzpat ri ck, 
P. G. Johnson, Robert Po rter, R. S. Sal tus . 

Merchandising Committee 
R. E. Lees , Chairman; J. Don Alexa nder , 
E. E. Hughes, W. A. M a ra . R. B . C. 
Noorduyn, H. R. Perry, J. E. Schaefe r, 
G. B. Grosvenor. 

Show Committee 
John R. Cautley, Chairman; C. J. Bruk­
ner, R. H. Depew, Jr., ]. C. Hunsa ker, 
C. S. Jones , 0. B. J ones, Ma jor P. G. K e mp , 
L. B. Manning, W. D. Mayo, R. B . C. 
Noorduyn, Robert Porter, James M . 
Schoonmaker, Jr., J . F. Victory, G. S. 
Wheat. 

Organization Members 

Aircraft and Engine Manufacturers 

Aeronautical Corporation of America, Cincin­
nati, Ohio 

Aircraft Development Corporation, Detroit, 
Mich. 

Alexander Aircraft Compa ny, Colorado 
Springs, Colo. . 

Allison Engineering Company, Indianapolis, 
Ind. 

American Aeronautical Corporation, Port 
Washington, N.Y. 

American Airplane & Engine Corporation , 
Farmingdale, N.Y. 

Amphibians, Inc., Garden City, L. I., N. Y. 
Autogiro Company of America, Philadelphia, 

Pa. 
B/J Aircraft Corporation, Baltimore, Mel. 
Bellanca Aircraft Corporation, New Castle, 

Del. 

Bird Aircraft Corporation, Brooklyn, N.Y. 
E. W. Bliss Company, Brooklyn, N.Y. 
Boeing Airplane Company, Seattle, Wash . 
Buhl Aircraft Company, Detroit, Mich. 
Cessna Aircraft Corporation, Wichita, Kans. 
Continental Aircraft Engine Company, De-

troit, M ich. 
Curtiss Aeroplane & Motor Company, Buf­

falo, N.Y. 
Curtiss-Wright Airplane Company, Robert­

son, Mo. 
Detroit Aircraft Corporation, Detroit, Mich. 
Fairchild Aviation Corporation, New York, 

N.Y. 
Ford Motor Company, Dearborn, Mich. 
General Aviation Manufacturing Corporation. 

Dundalk, Md. 



\.ERO - TICAL DI RECT R"Y D TRADE INDEX 559 

•O. r !!n r-Zcppc in Corpora ion .. ·el\' Yo rk. 
:" . ): . 

G rc t Ln <cs Aircr. it Corpora t ion , C lc ,·el nd . 
h io 

ro ,·cr Locning \ircrn[t Compan;· . Joe .. 
G rdcn iLy , L. I. , N .Y. 

H 1_1 -f\ lumioum .'\ ircmft Corpora t ion , Buffa o , 
:". Y. 

ln l nd A,··iat ioo mpa oy , K n nSll.S Cit}' , 
K ans. 

Kcllc t Aircraft orpo rntioo , P hi ade pltia , 
Pa. 

K c ;·stone Ai rcrn.ft Cor·po rat.ion . Bristo l Pa . 
K inn r Airplane Mo to r Corpor t ion : en-

do c . nhi. 
La,~·rnnc~ Engioecri?& & R esearch Co rpo m ­

u on . :" cw York , N.Y. 
Ligh t Manufac t uring & P oundr;- Com pany , 

Po t town . P n . 
L ;•com ing 1\fanu.fncturi og Company , Wi ­

lo a ms port. Pn . 
. •!o nocou pc Corporation, R obertson , Mo . 
:\1icholas-B cnzley Ai.rplanc Com pan y , Inc., 

M a rshall , i\! o . 

. 'or h ro p Aircraft Corpomtion , B urbank , 
Calif . 

P ack r i\ l o to r Ca r Company, D etroit , Mich . 
Pitc iro Aircraft, Inc .. Willow Grove, Pn . 
T he Pr n c· \ 'lh itoc;• Aircmft Comp:u.ty , E ast 

H ar tford . Co on . 
Rcn.n,tin Ai rp noes, Inc., K a nsas City , Kans. 

t . Lou.is Ai rcraft: Co rpomtioo, t . Lot.i s . 
Mo. 

' i.ko rs.ky A ,·iation Co rpomtioo , Bridgeport , 
Con n . 
la.r Airc.mft Co mpan;•, no Diego. Cn if. 

p r tnn Airc mft Com p ny , T ulsa , Okla . 
S tcn.rman Aircraft Company, \'\ ichita , K ans. 

tiosoo J-illc.ra•t Co rporation , Wa:r'lle. Mich. 
tout Engineeri ng L o.bomtori es , Inc., D eo. r­
b orn , Mich . 

zekcly Air c rait & E ngine Compan y , H o.!and , 
Mich . 

en •i!Jc Aircraft Com pany , Detroit, !vl ich . 
C ha nce ought Corporation, Ho.rtfo rd, Con n. 
'Na co Aircraf t Compa ny, Troy, O hio . 
\Va rner Aircr ft Corporation, D etroit , Mich . 
Wright Aerona utica l Co rpora t ion , P t erson , 

N. J. 

Air Transport Operators 

America n Airwa ys , Inc .. New Y ork, N.Y. 
Boei ng Air Transpor t , Inc .. Chicago , IU. 
Bowe n Air Lines , Inc., Pt. Worth, T e >:as . 
Century Air Lines , Inc .. Chicago, Ill. 
Eas tern A.ir Transport, I nc., Brooklyn, N.Y. 
Luding t on Airlines , I nc ., South Wash ington , 

Pa cific Air Transport, Chicago, Ill. 
P a.n America n Ai rwa}•s . I nc., Xew Y ork, 

N.Y. 
P ennsy lvania , Airlines , Pi ttsburgh . Pn. 
R a pid. Air L ines Corpo rnt:ion, Orn~ha, Nebr. 
Thompson Ae.ronnutrca l Corporation , Cleve .. 

\ a . la nd, Ohio 
National Air Transport, I nc., Chicago, I ll. 
Natior;al P arks Airways, Inc., Salt Lo.kc City , 

Uta .1. 

Tra nscontinental & Western Air , I nc ., New 
York, N.Y. 

Varney Airlines, Chicago, Ill. 
o rthwcst Airways, I nc., St. P a uJ. .Minn. West ern Ai r Express, Inc., Burbank, Cal.if. 

Aeronautical Exporters 

Curtiss-Wrigh t E >:port Corporation, New 
York, N .Y. 

United Aircraft Exports, Inc., New York, 
N.Y. 

Manufacturers of Accessories, Materials and Supplies 

A. C. Spark Plug Company , Plint, Mich. Bohn Aluminum & Brass Corporation, De-
Aero Supply .Manufacturing Co., I nc ., Corry , troit, Mich. 

Pa. Breeze Corporations , Inc., Newark, N. ]. 
Aircraft R adio Corpora tion, B oonton, N. ]. Brewste r & Compa ny, Long Island City, N.Y. 
Air Reduction Sales Co., New York, N.Y. Ca nton Drop F o rging & Manufacturing Co., 
Aircraft Products Corporation of America Canton, Ohio. 

D etroit, Mich. ' Carpenter Steel Company, The, Reading, Pa . 
Airplane Wheel & Rim Corpora tion, Bing- Champion Spark Plug Co., Toledo, Ohio. 

hampton, N.Y. Clevela nd Pneu matic Tool Company, Cleve-
Aluminum Company of America, Pittsburgh, la nd, Ohio. 

Pa. Detroit Steel Products Compa ny , D etroit, 
American Askania Corporation, Houston, " Mich. 

Texas. Eastman Koda k Company, Rochester, . Y. 
American Gas Accumulator Company , Eliza- Eclipse Aviation Corporation, E. Orange, N . ]. 

beth, N. ] . Edo Aircraft Company, College P oint, L. l., 
America n Telephone & Telegraph Company, N.Y. 

New York, N.Y. E gyptia n Lacquer Manufacturing Company , 
Aqua Systems, Inc., New York, N.Y. Inc., New York, N.Y. 
Austin Company, The, Cleveland, Ohio . Electric Storage Batt ery Company, Phila -
" Automatic" Sprinkler Corporation of A mer- d elphia, Pa . 

ica, Cleveland, Ohio. Elg in National Watch Company, Elg in, Ill. 
B . G. Corporation, The, New York, N.Y. Ex-Cell-O Aircra ft & Tool Corporation, 
Balsa Wood Company, Inc., Brooklyn, N.Y. D etroit, Mich. 
Seymour]. B a um, Inc., Elmhurst, L. I., N.Y. Federa l Aviation Corporation, New York, 
Bendix Bra ke Compa ny, South Bend, Ind. N.Y. 
B endix Stromberg Ca rburetor Company, Firestone Tire & Rubbe Company, The, 

South Bend, Ind. Akron, Ohio. 
Berry Brothers, Inc., D etroit, Mich . Flexlume Corporation, Buffalo, N.Y. 
Black & Decker M a nufac turing Company, Follmer, Clog~ & Co., Lancaster, Pa. 

Towson, Md . GeneralElectrrcCompany,Schenectady, N.Y. 

/ 
-~-=---L 
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General Tire & Rubber Compa ny , Akron, 
Ohio . 

Gilbert & B a rker M a nufac turing Compa ny, 
Spri ngfield, Ohio. 

B . F . Goodrich Company , The, Akron , Ohio . 
Goodyear Tire & Rubber Co., I nc., Akron , 

Ohio. 
Gruss Air Sp ring Company of America , I. os 

Angeles, Calif. 
Hamilton Standa rd Pro peller Corporut i n , 

Homestea d, P a . 
Stewart Hartshorn Com pany , New York , 

N.Y. 
H askelite Manufacturing Corporat ion , Ch i­

cago , 111 . 
Hill Aircra ft Strea mliners Company, Cincin ­

nati, Ohio. 
Hurley-Townsend Corporat ion, New York, 

N .Y. 
Imperi a l Brass M anufac turing Compa ny , 

Chicago , Ill . 
Interna tional Fla re-Signal Compa ny, Tippe­

ca noe City, Ohio. 
Irving Air Chute Com pan y , Inc. , Buffa lo , 

N.Y. 
Johnson Airplane & Supply Compa ny , Day­

ton, Ohio. 
Walter Kidde & Co., Inc., New Y ork, N.Y. 
Leece- Neville Compa ny, T he , Cleve land, 

Ohio. 
Linde Air Products, The, New Y ork, N . Y. 
McKay Compa ny, The, Pittsbumh. Pa. 
Macwhyte Compa ny, K enosha, Wise. 
M ain Aeronautics Company, Pittsburgh, Pa . 
Meisel Press Ma nufacturing Company, Bos-

ton, Mass. 
E. B. Meyrowitz, Inc., New York, N. Y. 
Moto Meter Gauge & Equipment Corporat ion, 

Toledo , Ohio. 
Norma-Hoffman Bearings Corp., Stamford, 

Conn . 
Ohio Seamless Tube Company, Th e, Shelby, 

Ohio. 
Pa rker Appliance Company, Cleveland, Ohio . 

Pioneer Instrument Company , 13rooklyn, ':\.Y. 
Pyle- Nationa l Co rnpnnr . Th . Chicago, 111. 
Rnd iomarine Corporation of \ merica , New 

York , :-.! . Y . 
j oh n A. Roebli ng's Sons Com pany , T renton , 

l . 1. 
R ussell Manufactu ri ng Company , 11 ! idd e· 

ton. Conn. 
S KF Indus t ries , I nc ., New York , :-.1. Y. 
Scin t ill a 1\l as ne to om pany , Sidne>: · :-.1 . Y· 
Sky Special t ies Corpor u on , Det roit, 111Ich . 
A. G . Spaldi ng v Bros. , i': cw York , ~ - Y. 
Spe rr y ~ G yroscope Com pa ny , l nr. ., Brookly n , 

N . Y. 
Steel & T ubes . I nc .. Clevela nd , Ohio . 
Su m merill T ub ing Com pa n y . Bridgeport, Pa. 
Swi t lik Pa rachute & E q uipment Compan y , 

Trenton , :-.1 . ]. 
T hompson Product s , Inc. , Cleve a nd , Ohio . 
T hurs t on Cutting Corporat ion , New York , 

N . Y . 
Ti m ken Roller Bea ri ng Com pa n y , Ca nton , 

Ohi o. 
Tita nin e, I nc. , Union , N . ] . 
Triangle Pa rachute .Compa ny , Cincinna ti, 

Ohio . 
Tubula r Rivet & Stud Com pa ny , Bos t on. 

Mass. 
Un ited Aircraft Products , I nc., Da yton, O hio . 
United States Ru bber Compa n y , Detroit, 

Mich . 
Vellumoid Compa ny , The . ·worces ter, Mass. 
Viking Corporation, The, Hastings , Mi ch. 
Welling t on Sears &Compa ny, New York, 

N.Y. 
Western E lectri c Compa ny, Inc. , New Y ork, 

N. Y. 
Westinghou se Elect ri c & .1 anufacturing Com­

pa ny, Cleveland , Ohio . 
Westinghou se Lamp Compa ny, Bloomfield, 

N. ] . 
Wood & Spencer Company, T he , Cleve la nd, 

Ohio. 
Wyman-Gordon Com pany , vVorcester, Mass. 

Aircraft Fuels and Lubricants 
Cities Service Company, New Y ork, N .Y. Standard Oil Compa ny of India na , Chicago• 
Gulf Refining Company, Pittsburgh, Pa. Ill. 
Kendall Refining Company, Bradford, Pa. Sta nd a rd Oil Company of L ouisia na, New 
Richfie!d Oil Company of California, Los Orleans La . 

Angeles , Calif. Standard 'oil Compa ny of ! ·ew j ersey, New 
Richfield Oil Corporation of N .Y., New Y ork, Y ork, N.Y. 

N.Y. Standard Oil Compa ny of N.Y., New York, 
Shell Petroleum Corpora tion , St. Louis, Mo. N . Y. 
Sincla ir Refining Company, New York N .Y. Texas Compa ny, The, New Y ork, N .Y. 
Standard Oil Company of Calif., San Fran- Vacuum Oil Company, New York, N.Y. 

cisco, Calif. 
Airports 

Agawam Airport, Springfield, Mass. 
Boeing Field, Seattle, Wash. 
Central Airport, Inc. , Camden, N . ]. 
Cleveland Municipal Airport, Cleveland, 

Ohio. 
Concordia Municipal Airport Company, Con­

cordia, Kans. 
Detroit City Airport, Detroit, Mich. 
Ft. ~Wayne Board of Aviation Commissioners, 

Ft . Wayne, Ind. 
Grand Central Air Terminal, Los Angeles, 

· Calif. 
Hartford Municipal Airport, Hartford, Conn. 
Indianapolis Municipal Airport, Indianap olis , 

Ind. 
K a nsas City Municipal Airport, K a nsas 

City, Mo. 
Kellogg Airport Associa tion, Ba ttle Creek, 

Mich. 
Los Angeles Airport, Inglewood, Calif. 
Los Angeles Metropolitan Airport, Van Nuys, 

Calif. 

Mercer County Airport, Trenton, N. ]. 
Miami, City of, Mia mi, Fla. 
Municipal Airport, Birmingham, Ala. 
Newark , N. ]., Department of Public Affairs, 

Newark, N. ] . 
New York City Airport, Flushing, N Y. 
Orlando, City of, Orlando, Fla. 
Roosevelt Field, Inc ., Mineola, L. I., N.Y. 
Sacramento Municipal Airport, Sacramento, 

Calif. 
St. Paul Municipal Airport, St. Paul, Minn. 
San Fra ncisco Bay Airdome, Inc., Alameda, 

Calif. 
San Fra ncisco Municipa l Airport, San Bruno, 

Calif. 
Tacoma Field, T acoma, Wash . 
Tulsa Municipal Airport, Tulsa, Okla. 
United Airports Company of California, Ltd ., 

Burbank, Calif. 
Utica, City of, Utica, N.Y. 
Wayne County Airport, Detroit , Mich. 
Westchester Airport Corp., Armonk, N.Y. 
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Aerial S en •·ice 

Abrams Acri a Su n·cy Coq ) .. Lansing .. l ich . 
Air c.~' P lying crvicc . L ., · n Diego, 

a h •. 
\ m rica 1 • hool o i Weld ing. Inc . . ' t . Louis. 

1 l o. 
.'\ssocirn ci \ irc r it , Inc ., C hicaf:O. Il l. 
Bre~iouw-H i l ia rd Aerom oti,·e Corp .. K , sas 

'y. :'ll o . 
a ifo rnia Aerial Transport , I ng ewoo , Cn if. 

Ca lifo rnia Pa nel e Venee r Co mpa ny , s 
An elcs. nlif. 

. en rnl Air T rrn!na ! Co mpa ny , C hicaf.lO . !!!. 
E a s tern Ac.ronau 1Ca ! Co rp .. 1\ewnrk. ~ - ]. 
Fogg , R. oneo rd , :\ . l:l. 

iro es <' c.rv ice, .Inc ., Ga rden Ci y , L. I. , 
1\. \'. 
nnie! Guggenheim choo of Aeronautics , 
All nta , Ga . 

I nter-I sland Airways, Ltd ., H onolu lu , T . H. 
J efferson Airways, Inc., j effe on City , Mo . 
P. l y rten J ohnson , Alameda . Calif. 
K nickerbocker A via tion. I nc ., F lushing , 1\ . Y. 
\Ya rd . Lent , P ough keepsie,:--./ . Y. 
F loyd ]. Logan Av iation Compa ny , Cle ,·e and , 

O hio . 
Edwa rd L-owe ~1 o to rs Company, San F ran ­

cisco , Cal if. 
l'VIa cbeth Brothers, Dallas , T c.;o;as . 
Michif!n n Aeronautica l Co rp o rat ion, Ypsi­

lanti, Mi ch . 

:\ l id \Y c.s t Ai rways Co rp ., Aurora , 11 . 
Mi d wes t Airways. Inc .. Cudahy. Wise. 
:\ etJCO Tri -City Fl;·ing op; ice . I nc ., \Y isco o-

sm Ra, ids . Wise. 
Ncwnrk A.ir ~cr v lcc . Inc .. X cwa rk . ~- J . 
1\orlh west Air en·ice. Inc.. ca ttle , \Y nsh . 
Allen :\ut c r . R edbn s . Ca if. 
P cifi~ t;c.romotivc Co rp ., In? cwood, Calif. 
Pn!-\'\ au.;:ec Aifp o r ts.lnc .. C h1cago . I ll . 
Par \ .ir Co!!ege. I nc .. E . t. Louis , Ill . 
co~c M. Pyoch on , Jr. . I nc ., :\ew York 
N . Y. ' 

Raok.iu hool of Fl y ing , P ort and, Ore. 
R o crs Aircmft Com pan ;•. l oc. , Burba nk 

n!if. 
k;•wnys , I nc., Boston , Mass . 
k;•woys . l nc .. C !e,·e an . Ohio . 

S ta r ighters , I nc. , P hiladelph ia , Po . 
Stewa rt T echnica l Tr •. de School. 1\ew York, 

N.Y. 
' t ah Pacific Airwa;•s . I nc. , Ogden. tah . 

Von H offma nn A.ircraft Com pany , Robert.son , 
M o. 

Geor£!C A. Wics , I nc. , Ga rden Ci t;•. L. I., 
.•. Y. 

\\'i ng Corporation of P hilade_phia , B lue 
Bell , P a. 

W righ t & E ssenwc.in , Toe. , Buff::~!o , .. Y. 
Y ellow Cab Air ways. I nc. , Des M oines , I n. 

Aeron.autical Engineers 

A. A. Bige low & Comp::~ny . I nc. , New Y ork, 
N . Y. 

Day & Zimmerman, P hilad elphia , P a . 
B . Russell Shnw Com pany , The, St. Louis, Mo. 

Specia l Service to Aviation 

Air Associa tes, In c .• Garden City , L. I., N . Y. 
A.ir Trans port Equipment, I nc., Ga rden City , 

L.I., N. Y. 
Airport Adverti s ing , Inc ., New York, N . Y . 
B a rr Shipping Corporation, t 'ew York, N.Y. 
Beech- N ut P acking Company , Ca najoharie , 

N . Y . 
Big ham , Engla r , J ones & H ouston , New York, 

N. Y. 
Brenack, Inc. , Brooklyn , N. Y. 
Champion M od el Airc raf t Supply, Chilli­

cothe, Ohi o. 
Cra m 's Automot ive R ep orts , I nc .• D et roit, 

Mich . 
Cutaja r & Provost , In c., New York, N. Y. 
Fishier, F a rnsworth & Compa ny, I nc., New 

York, N.Y. 
Thayer P . Gates. New York, N .Y. 
Globe Mail Service, Inc., New York, N .Y. 
H a rwen Products Corporation, New York, 

N. Y. 
Internationa l Seed Service Company, Inc., 

New York, N .Y. ··• 

J ohnson Compa ny, ew Y ork , N.Y. 
junior Air Serv ice of America, I nc., C hicago, 

m. 
Loomis, Suffern & F ernald , New York, 

N. Y. 
Luke, Ba nks & Weeks, New York, N . Y. 
M a rket ing Associates , I nc ., Cleveland, Ohio. 
McCa no-Erikson , Inc., New York, . Y. 
Nationa l Credi t Office, Inc. , C leveland, 

Ohio. 
ott Pla nt Company, Meriden, Conn. 

P edla r & Ryan, Inc., New York, N . Y. 
Poirie r Aircraft Model Comp any, E ast Hart­

ford, Coon. 
Queens Boxing Corpora tion, Long I sland 

City, N .Y. 
R and McNally & Compa ny, Chicago , IU. 
R obbins Company, The, New York, N. Y. 
Rona ld Press , The, New York, N. Y. 
Universa l Acco unting Systems, Inc., Wash-

ing ton, D . C. 
Willson Flying Corporation, New York, N.Y. 

Aero Insurers and Financial Institutions 

Aero Underwriters C orporation , New York, 
N.Y. . 

Aetna Casualty & Surety Co., H a rtford, Conn. 
Air Investors, Inc. , New York, N. Y . 
Associated Aviation Underwriters, New York, 

N.Y. 
Automobile Insurance Co., The, Hartford, 

Conn. 
Crum & Forster, New York, N.Y. 
Hartford ·Accident & Indemnity Co., H a rt­

ford, Conn. 
Maryland Casualty Company, B altimore , 

Md. 

National Aviation Corporation, New York, 
N.Y. 

N ew Amst erdam Casualty Compa ny, B a lti­
more, Mel. 

Pacific Fire Insurance Company, New York, 
N .Y. 

Phoenix Insurance Company, The, H a rtford, 
Conn . 

St. P a ul fire & M a rine Insura nce Co ., St . 
Paul Mmn . 

Travelers Insura nce Company, H artford Conn 
United States Aviation Underwriters ,' Inc.: 

New York, N.Y. 
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Aeronautical P eriodicats a.nd Trade Papers 

Aero Digest, New Y ork, N .Y. 
Airports, Flushing , L. I., N.Y. 
. 'lirport Directory , New York , N.Y. 
A viat ion, New York, N.Y. 
A viatio11 Engineer ing, New York, N.Y. 
lYJodel Airplane News , New York, N.Y. 

Nat ional Glider & 11 ir pla nc News . New York ' 
N.Y . 

Pacifi c Flyer , San Frnncisco , ' al if. 
Potmlar. 'cie11cc Al onthly , New York, N . Y. 
Southcr 11 !l viatio 11, Atla nta , Ga . 
U . S . Air Scr oiccs , Washi ngton , D. C . 
II cs1cr11 Fly i11 g, "Los Angeles . Ca lif. 

Associate Members 

American Road Builder's Associa tion, Wash­
ington, D. C. 

Aviation Commissioner, Charles L. lvi orris , 
Hartford, Conn. 

Baltimore Association of Commerce, B a lti­
more, Md. 

Beaumont Chamber of Commerce, Beaumont, 
Texas. 

Buffa lo Municipal Airport, East Buffalo,. 1.Y. 
Ch amber of Commerce of Kansas City, Mo., 

K ansas City, Mo. 
Chicago Association of Commerce, Chicago, Ill. 
Chicago Tribzme, New York City. 
Cincinnati Chamber of Commerce, Cincin-

nati, Ohio. 
City of Denver, 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 En?ineering & Architecture, Uni­

versity of Mmnesota, Minneapolis, Minn. 
Detroit Board of Commerce, Detroit, Mich. 
Hamilton Chamber of Commerce, H a milton, 

Ohio. 
Hartford Chamber of Commerce, Hartford, 

Conn. 
Hotel Hussmann, El Paso, Texas. 
Houston Chamber of Commerce, Houston, 

Texas. • 
Indianapolis Chamber of Commerce, India­

napolis, Ind. 
Industrial Bureau of Columbus, Columbus, 

Ohio. 

I ndustrial Bureau of the Ind ustria l Club , t . 
Louis , Mo. 

Los Angeles Chamber of Commerce, Los 
Angeles , Calif. 

Los Angeles Publ ic Library , Los Angeles , 
Calif. 

M a nufac turers Airc raf t Association , New 
York City. 

Milwaukee Associa tion of Commerce , i\ 1!1-
waukec, Wise. 

Na tiona l Air Pilots Associa tion , Cleveland, 
Ohio. 

National Glid er Association , Inc., Det roit, 
Mich. 

National L umber Manufacturers Association , 
Washing ton, D. C. 

New Bedford Board of Commerce , New Bed­
ford, Mass. 

Ohio Bureau of Aeronautics, Columbus , Ohio. 
Oklahoma City Cha mber of Commerce, Okb­

homa City, Okla . 
Phila delphia Cha mber of Com merce, P hila-

delphia, Pa. 
Pioneer (The), Tucson, Ariz . 
Rochester Municipal Airport, R ochester , N.Y. 
State Aviation Commission of New J ersey, 

Trenton, N.J. 
Springfield Cha mber of Commerce , Spring­

field, M ass. 
Transcontinental Airport of T oledo, I nc. , 

T oledo, Ohio. 
Tri-State College of Engineering , Angola, 

Ind. 
Wichita Chamber of Commerce, W ich ita, 

Kansas. 

Affiliate Members 

Adams, Porter H. 
Allderdice, Norman 
Allison, James H. 
Allwine, E. Ernest 
Althouse, Andrew D. 
Anderson, J. Roscoe 
Arend, A. Drew 
Armstrong, E. R. 
Arthur, W. E. 
Asplundh, Edwin T. 
Atkinson, L. M. 
Barber, H. 
Barns; Frederick B. 
Bates, N. S. 
Beard, C. 
Beckers, William G. 
Beebe, David C. 
Beecroft, David 
Belknap, Mrs. William 
Bell, A. T. 
Bell, Luther K. 
Bellanca, G. M. 
Bennett, Charles H., Jr. 
Benter, C)larles Edward, Jr. 
Bernard/ Pierre Arnold 
Berry, Major John 
Berry, R. H. 

Bertschler, FrankL. 
Biche, Jean 
Bigelow, Anson A. 
Bla ndin, Sherma n W. 
Blee, Harry H. 
Blodgett, R. C. 
Blumenthal, H. W. 
Boess, Murray 
Bradley, S. S. 
Brattain, Paul H. 
Braun, Charles B. 
Breckinridge, 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. 
Brown, Fred L. 
Brownell, Dr. E. Garnsey 
Bruno, H. A. 
Brush, Mrs. Ceo. DeForest 
Bunch, Clair W. 

Burden, William A. 1. 
Bush , Charles T. 
Cabot, Godfrey L. 
Calendar, Sue-Louise 
Callahan, J, A. 
Callan, J, Lansing 
Cardiff, Don 
Castle, B. F. 
Cautley, John R. 
Chace, Mason S. 
Chase, Philip B. 
Chamberlain, Colonel Clarence 
Chambers, Reed M. 
Chandler, Col. De .F. 
Charlesworth, H. P. 
Chatfield, Charles H. 
Chevalier, John B. 
Clark, Col. V. E . 
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. 
D ana . H omer J. 
Davey . P . 1"\. 
Davidson . Ra;• 
Davidson . ·w. F . 
Davies. C h1ule.s E. 
D vis . De.ssie ( Miss) 
Davis . D ona ld D''"igh t 
Davis. Wayne Ln.mbert 
De Arce, L. P onton 
Dento n . Edwa rd A. 
Depew, Richard H., Jr. 
Derek. I. H. 
Dey, Wi l iom H . 
Dodge. Martin 
D olan. D . j. 
D onahue , R ay W . 
D o uglas . H. A. 
Dunn. H erbert F. 
Dunni ng , W. H. 
Earha rt. Amelia 
Eaton, Perley R. 
Eggert , H. P. 
Ericson , P. G. 
Eu ban k. j . A. 
Evans, Edward S. 
Evans , .M a.rtb a C. (Miss) 
E wing, Ha m pton 
P a!.!an . j. Ed wa.rd 
Potrcbild. Sherman M. 
Pales, Herbert G . 
Farnham , J nme.s P. 
Feigel. John H. 
Pinch, Harry L. 
Findley, E a rl N. 
Pokker, Anthony H. G. 
Forbes, William A. 
F os ter, J ohn M. 
Prank, Alfred 
Frankland, 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. 
Gunther-Mohr, J. J. 
H all . Cha rles R. 
H a ll, Major Melvin 
Hall, R a ndolph F. 
Hall, Seely V. 
Hammond, Lawrence D. 
Hanks, Stedman 
Hanscom, Clarence D. 
H anshue, Harris M. 
Hardy, A. C. 
Harney, Laura (Miss) 
H a rt , H. R. 
Haskins, George W. 
Haverstock, A. D., M.D. 
Heckman, John L. 
Hedberg, Stanley A. 
Heermance, Andrew H. 
Henderson, Paul 
Herron, W. G. 
Hertzog, Francis C ., M.D. 
Hewlett, Arthur T., 2nd 
Hicks, John E. 
Hilgendorf, J. Edgar 
Hill, J. A. 
Hinshaw, Hainer 
Hobbie, A. D. 
Hockaday, F. Woody 
Hodges, Duncan 

H odkinson . W. 
H oe;- . Robert F . 
H o combe, T. G . 
H olderman . R ussc 1 
H ooi. Addison C. 
H oo,· e.r . Herbert, Jr. 
Horc.h!e r . Be.nnett B . 
Horner. Leonard . 
H otchkiss . Henry G. 
H otz , WiLia . J . 
H ourwic.h . Isk .nde.r 
H ouston . Georg e H. 
H owson . C har es T. 
H oyt , Richard F. 
J ames , 0 i"e r B. 
Johnson, P. G . 
Jone.s . Bmdley 
Jordan . F rnn. ·in 
Karp, 'icto ria ~J. (Miss) 
Keller . 0. B. 
Kellett , W . W. 
Kellogg . Fred J. 
K emp, Robert 
Ketchum, George 
Kette.rinf(. C . E. 
K.lemin, Prof. A.le:mnder 
Knack , Frederick 
Knaus . \ incent . L. 
Kneen , Orv; lle H. 
Knerr, Horace C. 
Koerner. G race E. (Miss) 
Kohler. J ohn B. 
Kollock, 0. B. 
Kuns, Ray F. 
Lannon. J ohn D. 
Larsen , L. K. 
Lawrance. Charles L. 
Lawson , I. ., Jr. 
Lee, N orma.n, C. 
Leeds . Wi.lliam B. 
Leh , John B. 
LePage. W. Lawr ance 
Lewis, C. Clifton 
Lewis, Frederick W. 
L ewis, Orme 
Lieberman . J erome S., Jr. 
Light, Dr. Richa.rd U. 
Litchfield, P. W. 
Logan, George B. 
Loening , Albert P. 
Loening , Grover 
Love, Francis H. 1 

Love, Philip R. 
Ludwin, Leonard 
MacCracken, Wm. P., Jr. 
Manning, L . B. 
Marsh a ll, R. D. 
Martin, George E. 
Matthews, C. H., Jr. 
McCarthy, J. F. 
McDonald, H. Stewart, Jr. 
McCormac, Edward 
McDonnell, J. S., Jr. 
McGrath, Marie T. 
McKnight, Robert W. 
McLean, Philip S. 
McNear C yril 
Meade, George J. 
Meikle, G. Stanly 
Merrill, Harwood F. 
Metzger. Willia m E . 
Miller, Elam 
Miller, Wendell P. 
Miller, William T. 
Mills, Herbert H., Lieut. 
Miranda, I. J. 
Mitchell, Helen M. C. (Miss) 
Mock, Richard M. 
Morrissey, Rev. John R. 
Morse, F. L. 

~Julhearn, Lawrence J . 
l\.! u rdock, l\!a.rceUus M. 
! ash , C harles A. 
Nelson. Clifford B. 
Newbold , George 
Nixon , Larry A . 
Ncwborg, Sidney 
Newbern·, A.ndre<v \\. 
Newell . joseph S . 
Newton , Millard H . 
Noordu)m, R. B. C. 
l·orman . Bradford, Jr. 

orton, E lijah H . 
Oppenheimer, Haro.d R. 
O 'Rynn, i\Jaj. Gen. J ohn F. 
Otti nger, Ben.ri 
P age , Haven B. 
Park, Tom D. 
P a.rker. J. Brooks B . 
Parlin, C ha rles C. 
P atchin . P hili p B . 
Pntc.hin. R. H . 
Peck, Maj . Allan 
Pcn.noc.k, Paul W. 
Peterson, C . G. 
P fenninger, Berman T. 
P hilb in, S tephen R. 
Pitcairn. Harold P. 
P orter, C harles T. 
P otter, C harles W. 
P owanda, P eter 
Prest, C larence 0. 
Prince, J . F. 
Queenie . J. A. 
Reed, Albert S. 
Reed, E. H., Jr. 
Reeve, R alph T. 
R egan, L . E. 
R eimers, Carl 
Reininger, Gustavus 
Reppy, Prof. Alison 
R eno, Jesse W. 
Rentschler, F. B. 
Richardson, Ca pt. H. 0. 
Ricbard. Victor A. 
Riddle, Roy A. 
Ripley, J.P. 
R obertson, G. H. 
Robinson, Ernest 
R obinson, J. K. 
Rochford, D aniel 
Roden, Hugh V. 
Rodey , P earce C. 
Rogers, D. W. 
Ronan, John A. 
Root, W. Russell 
Rosenbaum, Richard 
Rothho!z. Meta (Miss) 
Russell, Frank H. · 
Russell, Roy E. 
Sa!tus, R. Sanford 
Sampter, Herbert C. 
Sanford, H . B . 
Saunders, W. L., 2nd 
Schildhauer, 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, C. W., Jr. 
Shrader, R ay C. 
Sickinger, W. H. 
Sidles, Harry 
Sikorsky, I. 
Smith, J. Story 
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Smith, M a j . Sumpter 
Sowden, A . W. 
Spaulding. Roland H . 
Spencer, LoriUard 
Spencer, Robert L . 
Steffen, Michael F. 
Stevens, S. P. 
Stewart, S. S. 
Stinson, Ka rl W . 
Stone, Fowler, P., Jr. 
Stout, W. B. 
Strobach, P aul]. 
Strong, Harold F. 
Stuart, Clinton W . 
Sullivan, J ohn Dwight 
Sundmark, Eugene 
Tait, Harry T. 
Talbot, J ames A. 
Tarbox,]. P. 
Taylor, J ames B. 
Taylor, W . Harold 
Teeter, Ralph R. 
Th ach , Robert G. 
Thom as , Paul 
Thomas, R. K. 
Thomas , W . P. 

Tibbetts . l'vlilto n 
Tidmarsh, G . P . 
T imm erm a n , L ynn B . 
Timpson . L. G. ?\•!orris 
Trippe. ] . T. 
Turnure. Law rence 
Tuttle, H o race Burt 
Uppercu, I. M . 
Upson , R alph 
U rband , l\•l a j. Ed wa rd M . 
Valentine, Stephen , Jr. 
Van Als tyne, W . B., ]r. 
Van D evente r. J a mes 
Vaughan, G. W . 
Vincent, ]. G. 
Visserin g , Harry 
W a dd ington, Wrn . H . 
Wa ll, Wi lli am Guy 
W a llace , W il li a m J. 
W a lsh , Capt. ] as. A . 
Wa lz . Edwa rd]. 
W a rd, RosweiJ H. 
W a ters, Everett 0 . 
Weadock, Arthur 
Webb, J . G riswold 
Webste r, J a m es McK . 

W elch , R aymo nd \\' . 
\\1en nemn n . J oseph H. 
Wcrtcnson, P. 
W heat . George S. 
\ \l ess . H owa rd ] .. Jr. 
Whitbeck, j ohn E . 
White , E rnest !VI. 
\'\ hit man . R oscoe. M. D . 
Wicks , j oh n D . 
'iVilleb ra ndt . l\ l abel \Va lke r 
W illiams , H. L. 
W illson , J a mes C . 
Witter,]. D. 
1\ ood , Benjam in F. 
W ood, E dwa rd S .. Jr. 
\\ ood. J . D . 
W oodm an , Du ncan A. 
W orthing to n, J ohn C . 
Wright, O r vill e 
Wright, Theodo re P. 
Wya tt, Benjam in F. 
Wynne , J ohn 
Y oung , F os ter V. 
Young , W. C . 
Zimmermann , P a ul G. 

AERONAUTICAL EXPOSITIONS CORPORATION 

ro East Fortieth S t reet , New York 

Officers 
Charles L. Lawrance.. . . . . . . . . .. . .. . . . . . . . . .. . .... . . . .. . . .. . . . President 
John R . Cautley . .. . ... . . . . .. . .. . .. .. . . . . .. . . ..... . . . .. . .. . . . . . . . .. . ... . Vice-President 
WilEam B. Mayo..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... ....... . .. Secretary 
Jerome C. Hunsaker . . . . .. .. . . . . . . . . . . . . . . . . . . . . . ..... ... .... ... . . Treasurer 
Luther K. Bell. .............. . . . . . . . .. . .. . .. . .... . ....... . . . .. .... .. . G eneral Manager 
Frank]. Walsh. . . . . . . . . . . . . . . . . . . . . . . ... Assistant Treasurer, Ass istant Secreta r y 

Directors 
E. T. Asplundh 
Clayton]. Brukner 
J ohn R. Cautley 
Charles H. Colvin 
E . L. Cord 
Graham B. Grosvenor 
Phil G. J ohnson 

C. S. Jones 
Charles L. Lawrance 
Edward Macauley 
R. B. C. Noorduyn 
James M. Schoonmaker 
Guy W. Vaughan 
George S. Wheat 

William C. Young 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 

Aero Digest, 220 West 42nd Street, New York, N .Y. 
Aeronautical Engineering, America n Society of Mechanical Engineers, 29 West 39th Street, 

New York, N. Y. 
Air La1v Review, Washington Square East, New York, N.Y. 
Aircraft Age, II3 East 31st Street, Kansas City, Mo. 
Airports and Airlines, Bank of Manhattan Building, Flushing, L . I., N.Y. 
Aviation, 330 West 42nd Street, New York, N.Y. 
Aviation Engineering, Bank of Manhattan Building, Flushing, L. I., N. Y. 
Journal of Air Law, 357 East Chicago Avenue, Chicago, Ill. 
Model AirPlane News, 570 Seventh Avenue, New York, N.Y. 
National Aeronautic Magazine, National Aeronautic Association, Du Pont Circle , Washing-

ton, D . C. 
National Glider and Airplane News, 370 Seventh Avenue, New York, N. Y. 
Official Aviation Guide of the Airways , ros West Adams Street, Chicago, Ill . 
Pacific Flyer, 526 Financia l Center Building, San Francisco, Calif. 
Popular Aviation, 6o8 S. Dearborn Street, Chica to, Ill. 
Southern Aviation, Grant Building, Atlanta, Ga . 
Sportsman Pilot, 220 West 42nd Street, N·ew York, N.Y. 
U . S. Air Services, Transportation Building , Washington, D. C. 
Western Flying, 145 S. Spring Street, Los Angeles, Calif. 
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FOREIGN AERONAUTICAL MAGAZINES 

AFRICA 
Arr:"al io n 

i\l a in 
ir: Africa , Fischer's Bu ildin s . 

t.rect . Port Elh abct h . out h A'ricn . 

ARGENTINA 
A via ci01:. Cnl.e j ose Pe ro Vnre a . 376 2. 

Buenos Aires . 
Bolctit: del A a o- CI <l b A rgcn li t: o. A venidn d e 

M a;•o, 6 .)6 , Buenos Aires. 

AUSTRALIA 
,!ircraft , 6 2 F l.indcrs S treet , Melbo urne , 

C.!. 
Fl y in ;: . Do" 259 7 1\ t\, G. P.O., ;-d ey . 

N .. W. 

AUSTR.lA 
Flu g, T raunga sse 11 , 'icnna III. 
Ocstcrrcich ischc T ottrin g Zeit ,o;g, P cregrin­

gassc 2 , \ ' icn nn IX. 

BELGI'UM 
Bullcti" J\1en sttd d' Jnform al ions d tt cr. iu 

de Propaga ~: dc A cro>w tttiq:u, 90 Ru e de Ia 
Lo i, Brussels . 

B ulletin d u Su·vicc T ttlll: ique de I'A erona tt­
tiqru. 34 Chaussee de \\ a t erloo , R hode 
St. Genese. Bru sse ls . 

Conqtt ftc de /'Ai r, 16 R ue de Namur, Brus­
sels. 

BRAZIL 
Aaonautica, 15 1 Avenida Rio Branco , Rio 

de j a neiro . 
A viaca o, E scola de A viacao Militnr, Rio de 

janei ro. 

CANADA 
Ca1wdian Air Rcv ie<u, Grosvenor at Bay 

Street , T o ronto . 
Canadian A viation , I43 University Avenue, 

Toronto 2. 

CHlLE 
A uta y Turismo, Casilb 33 I9, Santiago . 
Chile A erco , Cas ili a 913, Santiago . 

CZECHOSLOVAKIA 
Flug111esen, Kon vik tsk<i 22 , Prague I. 
L clec, Dejvice, Pal :ic Bajka l. Prague X I X . 
Lctectvi, Celetna I3 , Prague I I. 
Lc 1l1 ois A i!ronautiqu e Tclzecoslovaqu,, , 

Celetna I3, Prague I. 

DENMARK 
Flyv , Vesterbrogade 6o, Copen hagen . 

FINLAND 
A ero, Ilmavo imien Esikunta , H elsingfors. 

FRANCE 
L'A eroauto, I39 Qua i d'Orsay, Paris. 
L'Aero11autique, 55 Qu a i des Gra nds-Augus­

tins, Paris. 
L'Ai!rophile, 6 Rue Galilee , Paris. 
Les A ilcs , 65 Faubourg Poissonniere, Paris 

9e. 
L'Air, 2 Rue Blanche , Paris. 
Bulletin de Ia Clwmbre Sy11dicale des Indus­

tries Aero1wutiquc, 4 Rue G a lilee, Paris. 
Bulletin de Ia Federation Aeronautique h:ter­

nationale, 6 Rue Ga lilee, Paris. 

B :tll<li r: de I ?lla rrigalion AEric>ll:c, ; Rue 
" t . Lnz re . P a.ris 9C· 

l rr llcti" Talwiqucdt< Bureat< l aitas , 3£ Rue 
d 'Offremont , Paris. 

L (. D oc. :uno:! .. -\Crona utiq ue, 65 R ue Fau­
bourg PoissonniC.rc, Pa ris 9e. 

Droit Atriet:, 4 bis Ru e des Eco es, P a.ris 5e . 
L' J , d icatwr Acrien, 2 R ue Bl.auche. Paris 

9i: . 
RC~J:u tit I'Acronarllique Militaire, 55 Qu a.i 

des . rnucis -Augus ti ns . P a ris. 
R cauc des For us A (rit·nrres , 55 Quai des 

Gnwcis-Augustins . P aris . 
Rcrw t. J:uidiq:~e ./nlcrnal ionale de Ia L ocomo­

tio n ... l i rianu, 4 Rue Tronchet, Paris . 
L a Vic A ~ria: roe ct Sportiue, So R ue T ait . 

bou t. Paris. 
L a Vit: t\laril ime t.t ACritnne , 24 R ue des 

Ardennes , Paris . 

GERMANY 
Dtr A d/a , Seyffcrst.Tasse 66 , Stuttgart. 
Dc:~tschc Lujlf ah rt, Augustastrasse IS, Be.r­

lin-Lichterfe.ld e . 
Deutsche Alo!or Ztilschrift, Mul.ler-Ber­

setst r. I7. Dresden A. 19. 
Fla gsMrl. Babnhofsplatz 8, Fra nkiu rt. 
L:tft lh :d Kraftfa/ITI. Michaelkircbp!atz I , 

Berlin SO. I 6. 
L uftscl:au, Blumes H of I 7, Berlin W. 35 . 
Lttft,oacht , Blumes H of 17. Berlin W . 35· 
JHillddwtsche Luftfahrl, Laasenerstrasse 29, 

G era. 
Nachrid :lw jilr Lujtjah rcr, \Vil he.lmst r. 86, 

Berlin W. 8. 
R evue dcr Luflja hrt . Belle -Al.liancestrasse 

100. Berlin 5 . W. 6r. 
Verk chrstcclw ische Woche , Stal.lschreiberstr. 

35, Berlin S . I4. 
Zeilsch rift fi/r das Gesammte Lujtrecht, Gen­

thinerstr. 38, Berlin W . I8 . 
Zc itschrift fil.r Flugteclmik rwd Motorluft­

schij[ahrt, Gluckstr. 8, Mumch. 

GREAT BRITAIN 
Aerial 11. B. C. , 4 Duke Street, Adelphi, 

L ondon v;r. C. 2 . 
Aeropla~: e, 175 Piccadilly, London W. r. 
Air and Airways, 6 Norfolk St., L ondon 

w. c. 2. 
A ircrajt E 11 gi11eeriug , 6 ! orfolk St., London 

w. c. 2 . 
Flight, 36 Great Qu een Street, Kingsway, 

London W. C. 2. 
Journal of the R oyal Aerona ut ical Soc iety , 

7 Albema rl e Street, London V.7 • r. 
R o)•al A ir Force Quarterly, 2 Amen Corner, 

London E. C. 4· 
Sa il pla ne and Glider,. Cannon House, Pil­

g rim St., Ludgate C!rcus, London E. C. 4· 

HUNGARY 
Aviatika, L6nyay-utca I7, Budapest IX. 

INDIA 
h:dian Aviation, Stephen House, 5 Dal­

housie Square E ast, Calcutta. 

ITALY 
Aeronautica, Via Gesu 6, Milan. 
L'Aerotccnica . Via delle Coppelle 35, Rome. 
L'Ala d'llalia, Via Settala 22, Milan. 
L'A viazione, Corso Umberto II2, Rome. 
Bollelli11o dell'Aviazio11e Civile e del TrajjiCQ 

Aereo, Via dell Mercede 9, Rome. 
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Jl Diritlo Aerona~ttico, Piazza F oro Tra ia no 
I, R ome. 

N otiziario ToC7zico d i Aeronautica , Vi a Ages­
tina D e Pretis 45- A, R om e. 

R asscgna M aritlima Aeronaut ica , Via U!isse 
Seni 5, R ome. 

Rz:vista Aeronaulica, Via Agos tino De 
Pretis 45-A, Rome . 

L a Via Azz ~tra, 28 Via C uma , Naples . 
Le Vie ddl'Aria, Via P iacenza 6 , R ome. 

JAPAN 
Hiko, Teikoku-Hiko-K yok wai, 7 Sa kura da­

hongo-cho, Shiba-Ku, T oki o. 
Kok~t-Jida i, I Chomc, Gin za , K yobash i, 

T okio. 

MEXICO 
A viacion, San Jua n de Lotran 6 , Me~.i co 

City. 
B olotin de /a A ssociacion i\1ex ica na de A ero­

tzautica, Av. M adero 32 , M exi co City. 
El Pilato, Tia juana B . C . 
R evista A erca, D epartmen to Acrona u t ica , 

Mexico City. 

NETHERLANDS 
Hot Vliegveld, Singe! 464 , Amst erdam. 

PERU 
El M otor, 694 La mpa , Lima . 

POLAND 
Lot Polski, Dluga 50, Warsaw. 
L ot11ik, Fr. Rata jczaka 21 g , P osen. 
Przeg/ad Lotniczy, W a rsaw. 

PORTUGAL 
R evista Aeronautica , Tra vcrsa de Glori a 2 2 

A 2° D, Lisbon. 

ROUMANIA 
A ri pa , Str. C lcmcnceau 1 0, B uchnrest . 
ll cronautiw , 128 Calca Griv it c.i, B uc ha res t. 

RUSSIA 
A viat: ia i Chimia , lli nka , Kh rustal n;' pe r , 

M oscow. 
Chronika Wosduslmogo Dtla , Unio ll oi Osoa ­

v iakhi m Socie ties , Moscow. 
S amolet, Union of Osoavia kh.im Societi es , 

M oscow. 

SPAI.N 
A erea, Glorie t a de Atocbn 8, l\•[ad rid . 
A las, Calle R ccolet as , 2 Dup . M ad ri d. 
B old in Oficia / de Ia Direcc ion Gwerol de 

Na vagacion y Tran s partes .4 ercos , Mad rid . 
B olcti11 Ofi cia/. de/. Real Aero-Clu b de 

E s pogn e, 1a drid . 
E s Paf! a A utomovil y A ero t~ a u lica, Plaza d e 

I sabel II, s. M adrid . 
I caro, Calle de Alberto Bosch , 3, M a drid. 

SWEDEN 
Flyg 11i11g, Birgcrj a r! sga ta n 6 , Stockholm . 

SWITZERLAND 
Aero R evue, B crgstra sse 2 2 , Oerli kon . 

URUGUAY 
R ovista del Cwlro M ilitar y Na val, Conven­

cion 133 2, M ontevideo. 

AIRPORTS AND AIRPORT MANAGERS IN THE UNITED STATES 

J anua ry r, 1932 

The following is a selec t ed lis t of leadi ng American airports a nd th eir ma nagers compiled 
by the Airport Section of the Aerona utical Chamber of Com merce of America , Inc., especia lly 
for The Aircraft Year Book for 1932 . All a irports li s t ed have suffic ient la nding a rea fo r nor mal 
landings and t ake-offs. No intermedia t e o r auxil ia ry fie lds a re included. Mu nicipa lly owned 
fields are indicated by (m) preceding the name of the a irport. 

Location 
ALABAMA: 

Atmore . .. .. . .. . . .... . 
Auburn .... . . . . , . .. . . . 
Birmingham .. ........ (111) 
Birmingham ... . ..... . 
Citronelle ...... . .... . . 
Gadsden .... . ... .' . . .. . 
Mobile ..... . ... . ... . . (m) 
Montgomery ...... .... (m} 

ARIZONA 
Ajo . .. . . . . . . . . ...... . (m) 
Casa Grande .. . . . . .. . . (m) 
Chandler ....... . .. .. . {m) 
Douglas .. . . . . . ... . .. . (m) 
Flagstaff .......... . . . . (m) 
Fredonia .. . . . . . ... . .. (m) 
Gila Bend . . ... .. . .. . . (m) 
Grand Canyon .. .. . .. . 
Holbrook. . . .. .. .. .. . . (m) 
Kingman ...... . .. .. . . 
Maricopa .. .......... . (m) 
Phoenix .. ............ . (m) 

Prescott .... .. ... • .. .. (m) 
_puartzite ............• 

N ame of P ort .Ma11ager 

P eri do Hills Airport . .. . ...... . . . ]. M. Barringt on 
P ace Field .. . . . .. . .. . . , . . , .. . . . .. .. . .. . .. ... .. . . . . 
Municipal Ai rpor t . ..... . . . .. . . . Steadham Acker . . . . ... . . .. • 
R o berts Field . . .... . . .. . . .. . ... ............ . . ... . . .. .. , . . 
Citronelle Airport .. .. .. .. . . ... . .......... . ... .... . .. . . . . . 
Gulf Sta t e Steel Co. Airport . .. . . . . .. . . . .... . . . .' .. . 
Bates Field ...... .. ..... . . . . . . . 0. N. Barney 
Montgomery Airport . .. . .. . .... . Lion G. Mason 

Ajo Airport ... . .... . .. . .. .. . . .. W. R. Devison 
Casa Grande M un. Airport .. ... . S. ]. Norman, C .E. 
Chandler Municipal Airport . . .. . Marg. K. Stewart 
Douglas Int. Airport . . .. .. . . .. . . B. R. Russell, Supt . 
Koch Field ... . . . . . . ... . . .. . . . . Ross Sampson, Crtkr. 
Fredonia Airport . . . . . . .. . . . ... . Jensen & Brooks by 
Gila Bend Airport .. .. . . . . . . . .... .. . .... . .. . . . ... . . 
Gra nd Canyon Airport .... . . . . .. ...... . ..... . .. ... . .. .. . 
Holbrook Municipal. .. , .. , ... . . ... . .. ..... .... .. . . . . .. . . , 
Kingman Field . . .. .. . ..... . .. .. .. . .. . .. . . . . . ... . .. . . .. .. . 
Maricopa Airport . . ... , . . ... . . . ... . .. .... .. ........ .. .. .. . 
Municipal Airport . . . • ..... . .. . . George Todd, C. M. 
Sky Harbor ..... ... ... . .. . . . ... .. . .. . ... .......• . . . ..... , 
Ernest A. Love Airport . . ... . .. . . S. A. Spear 
Conner Field ...... . . . .......... Geo. W. Conner 
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Loca lio~: 

affor . .. . . . . .... .. . . 
'pring r'"i lc . . . .. ... . . 

Tucson . .. . . ... . .. . ... ( m) 

\"n il. ...... . . ...... . . . ( m ) 
~~:!llinms . . . .. . . . .... .. ( m) 

mslo w ... . .... .... . . ( m ) 
Yuma .. . ... . .... ... . . ( m ) 

r-f."."~~r h·. ·.:: : :: : : ::: : 
H_ol erinRS . .......... ( m) 
L•tt lc I ock . ... .. . . .. . 
.\1 onticello . .. . . .. . . ... (m) 
Pine Bluff R :-.lo . 4 D 94. 
Tc~arknna ..... . . . . . . . (m) 

A I .. I FOR S I : 

A ameda .. . . . . . .. •. . .. 

Amboy ... . .... . .. . .. . 
Bakersfield .. .. .. .. .... (m) 
Ban ning ...... .. ..... . 
Barstow .. .. . ........ . 
B r. wley .. . .... . ...... (m) 
Burbank . .... . . . ..... . 
Calexico ... . . . ... ... .. (m) 
Calipa tria . .. . ........ ( m) 
Chowchilla . ... . •.... . . ( m~ 
C hula Vis ta .. . ........ (m 
Coal inga . . . . .. .•.. . . . ( m 
Culver City .... . . .... . 
E lsinore .. ............ (m) 
Escond ido . . .. . . . .. . . . (m) 
Fresno ........... . ... ( m) 
F ullerton . . .. .. .. . .... (m) 
Galt ......... . . .. .. . . 
Glendale ... .. . . ... .. . . 
H anford . . . . .. . . . ... . . (m) 
H oll iste r . . . . . . . .. . .. . . 
I mperia l. .... .. . .. . .. . (m) 
I nd io . . .... . .. .. . .. .. . 
Inglewood . . . . ... . . ... ( m) 
La kepor t . ............ (m) 
La ncaster .. . . . . . . .. .. . (m) 
Long Beach . .......... (m) 
Los Angeles . .. . ... . .. . 

Maricopa . . .. . . ... . . .. (m) 
Ma rysvill e ...... . .. .. . (m) 
Merced .. . ...... . .... . 
l'v! inera l. . . . . . ..•..... (m) 
Montague . . ..... .. .. . (m) 
M odesto .. . .. .. . .. .. . . (m) 
Need les . . .... .. . . . . . . (m) 
Oa kla nd . ....... . . . . . . (m~ 
Onta rio .. . . .. . . ... . . .. (til 
P a lmd ale .. ... . . .. .. . . (m 
P a lo Alto . .. . .. .... .. . 
P et a luma . . . . . . . . .. . . . 
Pomona . . ... . ... .. .. . 
P orterville . . . . •. . . . . .. 
Quincy .... . ..•. . . . .. . (m) 
R ed Bluff ... . . . . . .•.. . (111) 
R edding ... .. .. . . . .... (m) 
R edwood ..... . . . .. . . . 
R ive rside . .. .. .. . .. . . . 
Sa n Bruno ... .. ... . .. . (m) 
Sacra m ento .. . . . . . . . . . (m) 
San Diego . .. .. . . . .... (m) 
Sa n Berna rdino ....... . 

Sa n J acin t o . . . . . . . . . . . (m) 
Sa n M a t eo . . .... . .. . . . 
Sa n P edro . . .. . . . . . . .. (m) 

1\'o n< of Pari 1\fanager 
Wickersham Airpo rt .. . ......... P . C . Mc.rri I 

p ri nge.-v ille Airport. . ... .. . . .. . i\lc.lv in Brown 
Davis -!l.lon t· an Airport . . . ...... R . L. Andrick . S.S. 
1 l a;-sc Pield . .. . . . . . . . . .. . ... . . .. . . .... . .. . ....... .•. .. .. 

n.il t\.ir· , "'· .. . . . . .. ... .. . ..... . . . . . ... . .... . ..... . . . .. . 
Weber •i eld .. .... . .. . ....... . . ]. C . But ler, T. C . 
Barri~an Fie d .... .. ... . ...... . C . \'1. Helm. C.A.C. 
Ply P1e .. . ..... . •............ Yuma C. of C. 

Afe~:~~c~·iza~~i: : :::::::::: : : : :::::: : : : : : :: :: :: :: :: :: :: 
C hamber o f Comm erce Airport . .. j ohn R . Tate 
Little R ock A.irport .. .. . . . ... . . ... .. . ...... .... . . .... . ... . 
M onticello Mun . Ai rport ....... . Frank Horsfall 
T oney Field .. . .. . . ... . ... .. .. . K enneth Garrett 
i\'! un.icipal Airport. ............. ]. B . Newbauer , Op. 

San F rancisco Bay Aird rome ..... R . U. St. john 
Curtiss -Wright Alameda Airport .. Cap t . Chadwic.k Thompson 
Amboy Airport ... . .. . .. . . .... . . . .. . .. . .. . ... . . . . ... .. ... . 
Kem Count}' Ai rpo rt ...... . .. .. H. B . Griffis , Supt. 
Banning Airport . . . . . . .......... Fl. F . Wie.fels · 
Ba.rstow Airport .. . . .. .. . . . .... . Russell E. Riley 
Brawley Ai rport . ... . . ........ . . C. E. Carroll 
Un.ited A.i.r·port . .......... ... .. . Fred Denslow 
Calexico Mun. Airport .. . ....... R oy E . Saddler 

gh~~~~lla·'Xi~~~~-- .' .' .' .' .' .' .' .' .' .': .' : .'::::::::: ::::: ::::: .': ::: 
Chu la Vist.a Airport . .. . .. . . .. . . . R . Tyee, Mgr. 
C hamber of Commerce Airport .. . F . E . Butler 
Culver City Ai rport . .. . . . . . . . . . . ... . . ....... . .. · .... . . . . . 
La ke Elsi nore Airp or t . .. . . .. . ... 0. W. Graha m 
H owell Airport . .. . . . ..... . . ... . Gordon P rentice 
Fresno Chandler Ai rport ... .. . .. Geo. T. j ohnson , Sup t. 
Pulle rton M un. Airport . ... .... . .... . ...... ... · . · ·· · ···•·· 
M acCra c.ke.n Field ... . .. ... ........... .. .. .... .. . .. ...... . 
Gra nd Central Air T ermina l . . .. . Maj. C . C. Moseley 
H anford A.irport .. . . .. . . . ... . . . . A. C. H anfo rd 
Hollis t c,r Air port . ... . .. . . .. . . . ... . . . . ... . .. . ... . . . ...... . 
I m peria l Co un ty Airp ort .. . ... . . Chas . M. Sproule 
Indio Airport .. . . .. . . ...... . ... . . . ..... .. . . · · · · · · · · · · · · · · 
Los Angeles M u n . Airport . .. . ... R . B . B a rn itz , Dir. 
La keport Mu n. Ai rport ... . . . . .. . T . V. F erron 
Lancast er Airport . .. . ..... . . . .... . .............. · · · · · · · · · 
Long B each M u n. Ai r port .. . .. . . W . J . Putman , Supt. 
Aero Corpora tion P ield . .......... Pa ul E . Rich t er , Jr. 
D yce r F ield . . . .. . .. . .. . ... . . ... Edw. A. D ycer 
M etropolita n A.irpo r t . .. .. . . . . .. N . R . 1\ ells, Mgr. 
M ari cop a Airport . .. . .. . ... . .. .. . . ........... . ... · · 
C heim Airport .. . . . . . . . .. .. ... . W . A. Kyn och, C.C. 
M erced Airport . . .... ... .... . .... . . .. .. . ... . .. . ... . . .. . · • 
l'v! ine ra l Ai.rport .. . ... .. .. . .. . .. Arthu r G. H olmes 
M on tague Airport . .... . ..... . .. Charles E . Schock 
Bud Coffee Field .. . .. . .. . . . .. .. F . J . R ossi, C.E . 
Need les Mun. Airport . . . . . . . . .. . George Morden 
Oakland Mun. Airport , . .. .. .. .. G. B. H egardt 
Ontario lVI un . Air port . . . .. .. . . ... . .. , .... . . . ... . . · · . · .. . . . 
Palmdale Airpor t ... .. ..... . .... F red A. Alley 
P a lo Alto Airport . . .. . .. . • . . . .. . . . . .. . . . . . · . · · · · · · · · · · . . . . 
Petaluma Airport . . . . ." .... . . .. .. .. . .. .. .. . . . ... . . · ·· . . . . . . 
Burnley Airport . .. . . .. .. . .. .... E . H. R athbun, Mgr. 
P orterville Airport .... . . ... . .... Mai. Leighroy Miller 
Quincy Mun. Airport .. . .... . ... H . H . Bar 
Bidwell Field . . .. . .. . ...... . ... R aines F. Griffin 
Benton Field .. . . . .... ... . . .. ... L. D. Sa rvi s , C .A. C . 
Redwood Airport . ..... . . . . .. ....... ·. · · · · · · · · · · · · · · · . . . . . 
R iverside Airport . .. ... .. .... . . . Thornton Rhodes 
San Fra ncisco Mun. Airport ..... Capt. R oy N. _Francis 
Sacra mento M un. Airport .. . .. Donald B. Sm1th 
L indbergh Field . .. . ..... . ..... . J ohn Va n H orn , Supt. 
Big Bear Airport . . .... . .. . . . ... Ca lif. Pet er Pan Woodland~ 

Club 
H a rmon Field ...... . . ... . . . .... C. N . Pa rker, Ma yor 
Curtiss-Wright Sa n M ateo Airport , Capt. F. M . Ba rtlett 
Allen Field . . . . . . . . . .. . . ... .... Traf. Mgr. J?q. of Harbor 

Corum, 



AIRCRAFT YEAR BOOK 

Locatio" 
San Pedro . . .. ... .. . .. ( 111) 
San ta Ana ... . . . .. ... . 
San t a Ba rbara ... . .. . . 
Santa Cla ra . . ... . .. .. . 
San t a Mon ica . ... . .... ( m) 
Santa R osa . . . ... ... .. ( m) 
Sea l Bea ch . . ...... ... . 
Sebastapol. ... .. ..... . ( m) 
Selma . ...... . .. . • . ... ( m) 
Spadra ... . .. . . . .. . ... ( m) 
Stockton . .. ...... . .. . ( 111) 
Strathmore . . ... •. .... ( m ) 
Tracy .. .... .. . .. , . . . . (m) 
Tulare . ... ... . ....... (m) 
Visalia .. . ...... .. . .. . ( m) 
Weed . .. . ...... . . . . . . 
Wes t wood ... .. . .. .. .. (m) 
Woodla nd . .. , . .. . ... . (m) 
Yreka .. . ... .. . . .. .. .. (111 ) 

COLO R ADO: 

Colorado Springs .. . . . . 
R1-B x. 7 .... . ..... . (m) 

Denve r ..... .... . .... . 
Denver ....... . ..... . . 
Denver-3 2nd & Ulster 

St ......... , ... ... .. ( m) 
Fort Colli ns ....... . . . . (m) 
Grand Junction .... .. . (111) 
M onte Vista . . . . . .. ... (m) 
Otis . . .... . ... . .. .. . . . (111) 
!"_u.e~lo .. ... . . . .... .. . (m) 
lnmda d .. . .......... . 

CONNECTICUT: 

Bridgeport . .. .. ...... . 
Danbury .. .... ... ... . (m) 
Groton . . ......... .. . . 
Hartford . ... . .. . .. . .. (m) 
Hartford . . .. . . . .... . . 
M eriden . . . . . . . .. . . . .. (m) 
Wallingford . . . . ... .. .. (m) 

DELAWARE: 

New Castle . ... . ... . . . 

DISTRICT OF COLUMBIA: 

S. Wash. Va. Bx. 101. .. 

FLORIDA: 

Bradenton .... . .. ... . . (m) 
Clearwater . .. ......... (m) 
Daytona Beach . . . . .... (m) 
DeLand . . . .......... . (m) 
Fort Meyers ..... .... . (m) 
Inverness . ..... . ..... . 
Jacksonville ....... . . . . (m) 

Key West ........... . 
Lakeland .. ... . . .. .. . . (m) 
Lake Wales . . . . . . . ... . (m) 
Leesburg . ...... • . ... . 
Melbourne ...... . ..... (m) 
Miami ... . . . ........ . (m) 

Ocala ..... .... .. . ... . 
Orlando .. ... . ........ (m) 
S,t . Petersburg ..... . . . . (m) 
Sarasota .......... . . .. (m) 
Stuart . . .... . ... .. . . . . (m) 
Tallahassee . ... .. . . ... (m) 
Titusville . .. . . , ....... (m) 
Tampa ....... .. ..... . (m) 
W. Palm Beach . ... .. . 
W , Palm Bch., Drawer 

:f;-10 . 0 0. 0 •• •• 0 0 •• 0. 

Name of P ori 
Sa n Ped ro Ai r port . . 

Jlf a ~: a gu 

Eddi e ll•lart ins Ai rport. . . . Eddi e ll !anin 
Ovington Airport....... .Enr!c Oving ton 
Santa C lara Air po rt . . . . . . . . . . . . . . . . . ... . .. ... . 
C lover Field. . . . . . . . . Ru fu s j . Pilche r 
Santa R osa .M un . Airpo rt .. . .. .. . L . E. i\'ewto n 
Seal Beach Airpo rt . . . . . .. . . . . W . F . Crawfo rd 
Sebastopol Mun. Airport .. ... ... I... C. Cn oplus 
E ag le Fie ld . . .. ... .. .. . ..... . .. E. ,1. N eilscn 
W. K. K ellogg Air port . . . .. . .... E . H. R a t hbun 
Stockton M uu . Ai rport . ... . . . . . . H en r y Nord wick 
Strathmore Air port... . .. C . W. Bould in 
Tracy Airport ... . .... .. . . . . ... . \V . H. DeVries , Supt. 
T ul a re M u n. Airpo rt . ... . .. . . .. . R. M . Perryh ill. C.1'v1. 
Visa li a M u n. Airport ... .... . . ... L. E. Crowder . .. . .. . 
Weed Airport . ... ...... . . . . . ... W . H . Ki ng 
Westwood Airport .. . . . . . . . . . .. . . ... . .. . . .. .. .. . .... . . . . . . 
Wood land Airport .. . .... ..... . . . ...... . . .. .. . . .... . . , . . 
Yreka Airport .. . . . .. . , . . .. .. ... I rv ing L. Eddy 

Alexa nde r Airport . .. ..... .. . . .. Pikes P eak Air Com . I nc. 
Colorado Springs Mun. Airport ... M a x P iele 
Colo rado Airways Field .. . . .... . A. F. J oseph 
Curtiss Field . .. . ... . . ....... ... . ..... ... ... ... . ... ... .. . . 

D enver Mun. Airpo rt . .. . ....... W. F . Wunderli ch 
F o rt Collins Airport ... ...... . . .. . ... . ... . .... . . . ... . .. .. . 
Grand J unct ion Airport ...... . . . J . H . Sacke tt 
M onte Vista Airport . .. ... . . . . .. \V . F. Bowe rs , C.M . 
Oti s Mun. Ai rport . ... .. .... , . . . Dec Unger 
P ueblo Airport .. . . . . . . . . .. .. . ... . . ... .... . .. . .. . .. ... .. . . 
H olloway F ield . . ... .. ....... ... M idcontin ent Air Express 

Brid geport Airport . .... ... , . . . .. T. D . Mol ler 
D a nbury Airport ... . . .. . ... .. .. H enry T ay lor 
Turnbull Field .. . . . .. . . ... . ... .. . .. . ... . ... . . ...... . .... . 
B ra inard Field . . . . ... ......... .. Herbert H. Mi ll s 
R entschler Field . . . . .... . .. . ... . . Berna rd Whalen 
M eriden Airport . .. . . ... .. ..... . E. L . Markha m 
Wallingfo rd Airport ... ... ... . . . . .... .. ... . . ...... . . . .. .. . • 

Bellanca Field . ... . . .. . .. ... . ... D el. Flying Service 

·washington H oover A irport. . . .. J ohnS. ·wynne 

Wallace Field . .. . . ...... . . . . ... H a rry L. La nd, Mgr. 
Clearwate r Mun. Airport .... . ... Tropical Airways, Inc. M g r. 
B ethune Point Airport ..... .. . . . A. C. Banks 
Municipal Airport .... .. . . . ... . . Aviation Comm. of C. of C. 
Fort Meyers Airport ...... . .... . ... . . . ......... .. ....... . . 
Inverness Airport . .. .... . . .. . . .. A. Noble 
Municipal Airport .. ....... .. ... J. R. Griffis, Mgr. 
Paxon Field ....... . .... . . .. .. . . . . .. . ... .. . . ... ... . . ... . . . 
Key West Airport .... . . .. . . . .......... .. ..... . .... .. . .. . . 
Lakeland Airport . ........... . . .... .. . . .. .. . .. .. . . . . ..... . 
Lake Wales Mun. Airport . ..... ........ . .. . .......... .. . . . 
Leesburg Airport .. .... .... ...... . .... ... ... . ... ..... . . .. . 
Melbourne Airport ... .... ..... . . Cla ir A. Inskeep, C.M. 
Miami Municipal Airport .... . ... A. H. Heerma nce 
Pan American Airport .... . ........ . . . . . .................. . 

8~il~d~Ai~~t~rt: : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Albert Whitted Airport . . . .. . . ... J. B. M eares 
Sarasota Mun. Airport .......... Dr. J, R. Scully, G.P.W. 
Stuart Airport ......... . , ...... A. P. Krueger, M g r. 
D a le Mabry Airport ..... .. .. . . Wm. R. Gault, C.M. 
Titusville Airport .... ..... . . . ... N . T. Froscher, Mgr. 
Drew Field . .. ... .... ...... .. .. I. G. Hedrick 
W. Palm Beach Airport .. .. . . ... . .. . ..... . . ... . .... . ..... . 

Roosevelt Marine Base .......... C. S. Collar 
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L ocaJion · me of P ort .Manager 
G EO RG IA : 

A bnn y ............... (m) Al ba n}· Airport ... . . . . ... . .. ........ . .. .. ...... . . ........ . 
Athens ...... . . .. . . .. . ( m ) E pps Fi ' · . . . . ...... . . ... . . . .. Bean Epps, Mgr. 
At lanta .......... . . . . . ( m ) Mun.ici p~ Airpor t. . .... . . .. .... ). H. Gmy. Mgr. 
August~ . . _ . . . ... .. . .. . (,:> Da me.! ra d . ... . . . ... . . .. . .... ). B. Lee, Mgr. 
Bru nsw1ck . .... .. . .. . . ( n .) RedJe.m Field . ..... . . . . . . .. . .. .. . . ..... . . . .. ... . .. .... . . 

edn rtown ... . . .. . . . . . ( m ) Ada mso n Pi d .. . . . . . ....... . . C . Ada mson . Jr., Mgr. 
Columb us . . . .. . .... . . ( m) Co lumbus Airport . . . . . . .. . .... . H . B. Crawford . C . M . 
Do uglas . . . . . . .. . . . .. . ( m ) State Colleg e Airpo rt ... .. . . ... . ] . i\1 . T hrash . Pres .. S . G. S.C. 
Macon ...... . ... . .. . . ( m ) i\li.lle.r Pie d . ... .. . . . . . . . .. ... . . R . ] . Li tteen 
R o me . .. ... . . . . . . .. . . ( m ) R ome Airport ... . . . . . . . . • . .. ... R ome Airport Assn . 
• nvan nah . .. ... . . .... . ( m) • ,·a o.nn h Ai rport. .. .. . ....... . .. . ....... .... . . ... ..... . . 
T homas,·ilte .. . .. . .. . . . ( n:) T bomas\·il.l e A.irport . . .... . . . ... H. Wimpy 

nldostn . ............. ( m) \ aldostn Airport .. . . .... .. . . . .. P. W. Robertson , Chr m. 

I DAH O : 
Boise . . . ...... . .. . . . . . ( m) 
Cnldwell. . . . . ... . ..... ( m ) 
Coeur D ' AJene . .. . .. . . ( m ) 
Pocntcllo .. . .......... ( m ) 
T wio FaJ!s ...... . .... . ( m ) 

ILLI NO IS: 
Aurom .... . .. .. .... . . 
Cai ro ..... . ..... .... . ( m) 
Cbnmpa ,gn . ... . . . . .. . 
Ch.icngo . .. . . . ....... . 

5932 S. Cicero Ave ... ( m) 
Dan ville . . . ........... ( m) 
East St. L ouis .. . ..... . 
Eas t St. Lo uis . .. .... . . 
Elgin . . ... ......... .. . (m) 
El mhurs t ... ...... . . . . 
Galena . ....... .. . . .. . 
Glenview . ... .... . . . . . 
H a rrisburg .. .. .. .. .. . . 
Hi1.1side . . . ...... . . ... . 
Hinckley . . . . ... . .... . 
Joliet ... .. .. . .. . .... . 
Joliet . .. .... . . .. . ... . ( m) 
Lansing . . . ... ... . ... . 
Ma rion .. ... . . ... . .. .. (m) 
Moline .. . ...... . .. . . . 
Monmouth ......... . . 
Mt. P rospec t . . .. . .. . . . 
Oaklawn .. . . . . . ...... . 
Peoria .......... .... . . 
Peoria . . .. .... .. . ..... (m) 
Quincy ........ .. . . . . . 
Rockford ..... .. . . . . . . 
St. Elmo . ... . .... . . . . 
Springfield ........... . 
Sterling ... . .. .... .... (m) 
Stockton ....... . .. .. . 

I NDIANA: 
Anderson .. .. ..... . .. . (m) 
Bedford . . .... . . . . . .. . 
Crawfordsville .. ... .. .. (m) 
Evansville ..... . .... . . (m) 
Fort ·wayne ... ........ (m) 
Fort Wayne ...... . ... . 
Frankfort .. ... .. .. .. . . . (m) 
Gary .. .. . . .. . . ... ... . 
India napolis .... . .... . 
I nd ianapolis, R.R. 18 , 

Bx. 300R ... .. . . .. . . 
I ndianapo!is ... ... . ... (m) 
Knox .... . . . ... . . .. . . 
K okomo ......... .. .. . 
Lafayette . ....... . . . . . 
P eru ...... .. . ... .... . 
Richmond ..... . . .. . . . 
Seymour .... .. .. ..... . 
South Bend ... . .... . . . (m) 
T erre H aute .......... (m) 
Valparaiso ...... . . ... . 
Vincennes .. . .. .. . . . .. (m) 
Wabash, 485 W. Canal St. 

Bo ise i\l uo . Airport .... . . . .... .. Ivan Nelso n , M g r. 
\V nlke.r Field . .... . . ..... . . .... . . ... . .. ............ . ... . . . 
Coeur D'AJ ne Airport . .... .. . . . G rge Natl\;ck, Mayor 
Pocatc.llo i\l un. Airport . . ... • ... . E. L. Anderson. Mgr. 
Twi n Palls .'\irport . ...... . .. .... T";n F a1.1s C . of C. 

i'vlidwes t Airport . . .... . ... .. . .. j ohn H. Li vings ton, Mgr. 
Cniro L and ing Pie.ld . ... . ....... . . . . ..... . ........ ..... . . . 
C ham ber of Commerce A.irport . . . .. ... .. .. .. . ... ... . . . .. . . . 
Aero Club Fie d ... . . . . ...... ... ... ... . . ... .. ... . ... . .. .. . 
C hicago .Mu.n. Airport ........... j ohn AUen Casey 
Cha m be.r of Commerce Airport .................... . , . · · · · · · 
Curtiss-Steinberg Airport ... .. ... David Vise! 
Parks ' Airport . . ... . . .. .... ... . Oliver L . Parks 
Elgin Airport. .. . . . . .. . ..... . .. J ake Lubbers 
Elmhurst Airport ... .... . . ...... .... .. .. ........ . ........ . 
Ga!e.na Airport ... ....... .. . ... ................... . .. .... . 
Curtiss Reynolds Airport . . ...... Ka.r! S. Da y 
Harrisburg Ai rport ......... .... Harvey Scouten 
\Vestch~ste.r Airport. ... . . ... ... 1 ack On te.s 
Ea?le A!rport ... ... .. . .. . . . . ... br. 1 eubauer, Owner 
j olaet Aarport ... ... .. . . . .. . .. . .. . ... .. ........ . . . . .. .... . 

i,~;dt -~~~~~{'~~~~~~-·:: : : : :: : : : :: ::~ ~r:. ~ .. ?~~~~~~~ ........ . 
Marion Ai rport .... . ......•.... . . . ... . . ... . ..... . . . .. ..... 
M oline Airport . . ...... . .. . .. ... Bernard Sewe.rl.:rup 
M onmouth Airport . .. . .. . .. . .. . G. Craig 
Pal-Wa u.kee Airport ..... . .... .. Duncan Hodges, Mgr. 
H a rlem Airport ........ . . .. . .. . C . S. Strong 
Lufberry Flying Field ...... .. ..... .. . .. . . . . . . ... ... . ..... . 
P eori a Ai rport ... . ..... . ...... . .. ·. · ·l\· . . . .. .. . . • . . . . . . .. .• 
Monroe Airport .... . . .. ....... . Ne.al 1 1onroe ... .... . . .. .. . . 
Rockford Airport . .. . .. .. . .. .... F. E. Machesney 
Smith Field . . .. .... . .. .. . .. .... R egina ! P attinson 
Commercia l Airport ........ . ... . Cra ig Isabel, Mgr. 
Sterling Airport . . .. . . ... . ...... E. P . Jacoby, Mgr. 
Stockton Ai rport . .. .. .. . . ... . .. R . L . Hanson 

W elch Airport .... .. . . .... . . ....... .. .. ...... .. .... ...... . 
Bedford Airpo rt .............. ....... ........ . . .... ..... . . 
Crawfordsv; !le Airport . ......... H erbert Morri son 
Evansville Airport ...... .. . •.. .. W. R. Genot 
Baer Field . ... .. .. . . .. .... ... . . Robert R. Bartel, Mgr. 
Guy Means Airport .. . ... . .. .... Capt . C. F. Corrish 
Frankfort Airport ... . .. ........ . ........... .. ... . .. ..... . 
Ga ry Airport .... . ... H .. . . ... . . . .. . .... ...... .. . . . . . . .. . 
Capita l Ai rways Field ....... . .. ... . .. ... .. ... . ... . ... . .. . 

Hoosier Airport , Inc .. ........ . . . Bob Shank, Mgr. 
Municipal Airport .. .. .... . . .. . . Maj. C. E. Cox, Jr. 
Knox Ai rport ..... ...... . ... . . . ....... .......... . . ... . . . . 
Shockley Field .. . ......... . . ... Clyde Shockley 
Shambaugh Airport .. . . .. .. . . . ..... . .... . ..... ........... . 
P eru Airport , . . . .. ..... ..... . . ... . .. . ..... . . . .. . ..... . . . . 
Richmond Aarport . . ...... . . .... Claud Berry 
Seymour Airport .. . .. • .. .. ..... Larne Coy 
Municipal Airport . .. . ..... • . . .. George E. Davies 
Dresser Field ............. . .... J. H. Haxton 
Valparaiso Airport . .... . . .. . .. ... . ..... .......... . ... .. . . . 
Vincennes Airport . ........ . . ..... . . 
Rettig Airport ...... · .......•... Geo." o: ·R~ttig · · · · · · · · · · · · · 
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Location Na me of Pori k f a 11 agcr 
IowA: 

Ames .. .. ... ... .. ...•. 
Battle Creek .. . . ... . . . 
B elle Pla ine .... . . .... . 
Burlington . ... . .... ... (m) 
Centreville ....... ... .. (m) 
Clarinda .. ......... . . . 
Council Bluffs ........ . 
Davenport . . . . .. ..... . 
D es Moines ........... (m) 
Dubuque . . .. . ....... . (m) 
Fort Dodge .. . ....... . 
Iowa City ... . ..•...•. (m) 

American Legion J\jrport . .. . ... . . Wilkin :-.1 . H a rpe r 
Battle Creek Ai r port ............ .. .. . . . .. ....... ... . . . . .. . 
Belle Plaine J\jrport . . . . .. . .. . . . D. A . . ' cwland 
Bu.rlington Mun. Airport ...... . . A . ] . H a r tman 
Centreville Airport .... ... .... .. V. C. Pri ce 
Clarinda Airport . .. . . . . . .. .. ... E. L. Down ing 
Council Bluffs Ai rp ort . . ... . ....... . .......... . . . .. . . .. ... . 
Cram Field ...... . . . ... . .. . .... L. M. P edi go, Mg r. 
Municipal Airport ... .. . ... •. .. . E . R. Ahlberg , Mg r. 

~~r~ud~dg~~i~~t~~t·. ·. : : : : : :: ·. : : :c.· i. · Sl; e ~~~~d · · · · · · · · · · · · · 
Smith F ie ld . ............. . •.... Jack Cu r ti s 

Muscatine .. .. ...... .. (m) 
Ottumwa ..... ....... . 
Rockwell City ....... .. (m) 
Shenandoah . .... . ... .. (m) 
Sioux City .. .. ....... . 
Waterloo . . ... . .... ... (m) 
Wesley . .... .. .. . . ... . 

Muscatine Airport, Inc .... .. . . . . S. G. Stein , Mgr. 
Ottumwa Ai.rport .... ... . .. .. .. . C . P. K ysor 
Stewart Airport . .. . . .. .. ..... . . A. R. Eno , M gr. 
Kiwanis Airport ... . .. ... .. . .... Louis Koenecke . . 1g r. 
Ric ken backe r Ai rport .. . .. .• .... A . S. H a nford , Jr. 
Chapman Field . . .. . . . . . .. . . .. .. A. B. Li vi ngst on . lv! gT. 
Wesley Airport ...... .. .. .. .... . J. A. Hauptman 

KANSAS: 
Arkansas City.... ..... Arkansas City Ai rport . .... . .. .. L. H . L awson 
Chanute, Box SI4 .. ... (m) Cha nute Mun. Airport ... .. ..... Vern Carstens. Mg r. 
Coffeyville .. . .... .. .. . (m) Municipa l Airport . . .. . .. .. . . .. . L ynn Bcrentz 
Concordia... . . . ...... Municipal Airport . ..... . ..... . ... .. .......... ... ...... . . . 
Dodge City. . ..... .... M cCoy Airport ........ . .. . . .. . .. . . . . . . ..... . .. ... . . .. . . . . 
Garden City .......... (m) Garden City Mun. Airport .. ..... Charles B. Eggen 
Goodla-nd .... ...... . .. (m) Goodla nd Mun. Airport .... .... . W . F. Kelley 
Great Bend . . .. . . ..... (m) Great Bend Mun. Airport. . ..... Bd. of Commissioners 
Hays ....... . ......... (m) Hays Airport. . . ......... .. . .. . E. J. H atiamier, C . rv!. 
Hosington ....... . .. .. (m) Hosing ton Airport . .. . . .. .. . .......... . . ...... . .. .. . . . . . . . 
Hutchinson ... ........ Albright Field . .. ......... . ..... . . .... . . ... ..... . .. . . . . . . . 
Kansas City. . . . . . . . . . Fairfax Ai rport . ................ R . F. Craig 
Larned ............... (m) L a rned Airport ..... . . ... ....... Sec. , C. of C. 
Lawrence... .. ...... . . Allison Field .. .. . ... . ... . . . ........... .. . . . . . .. .. . .. • . . • . 
Manhattan ... . ... .. .. (m) Manhattan Mun . Airport .... . ... C. of P. and Mayor 
Newton . . ...... . .... . (m) Newton Airport ... . .... ... . ... . . . ..... . .. ... . .. . . ... . . . . . 
Parsons .............. (m) Rya n Field ... .... .. . . . . .. . ... . ... . . . ...... . . ... . .. .. . .. . 
Pittsburg.. . .......... Pittsburg Airport, Inc . . .. .. ..... L. M . Atkinson . Pres. 
Plainville ... . ...•... . . (m) Gilbert Field . ........... .... . .. V. A. Perkin, Mgr. 
Pratt... . .... . . . . . . . . . Pratt Airport ... .. . . . . ......... F. F. Swinson 
Salina ................ (m) Salina Airport ..... .. .. . .•..... . ... . . . .. . ... .. .. ... . .... . . 
Sedan . . .............. (m) Sedan Airport . .. . .. . . . ........ . W. T. Collier 
Washington . ... ... ... . (m) Wasrungton Airport ......... . ... Edgar Bennett 
Wichita . . . . . . . . . . . . . . Swa llow Field .. . ... . ........... Geo. R . Bassett 
Wichita .. . ........... (m) Municipal Airport H. L. Mellor , Supt. Parks 
Wichita . . . . . . . . . . . . . . Swift Airport . . ... . .. . ....... . .... . .... . .... .... . .. . . . .. . 
Winfield .. . .. . ....... . (m) Winfield Airport .. ........ ................. . .... . . . .. .... . 

KENTUCKY: 
Hopkinsville . . ..... . . . 
Lexington . . .. . .... . . . (m) 
L ouisville ............. (m) 
Middlesboro ..... .. ... (m) 
Newport ............. . 
Owensboro . . .. . .. .... . 

LOUISIANA: 
Baton Rouge . . . ...... . (m) 
Chalmett ............ . 
Crowley . ... . ... . .. . .. (m) 
Lafayette . . . . . ........ (m) 
Mansfield .. . .. ..• .... . (m) 
Monroe .. . . ... ... ... . (m) 
Natchitoches . .. .. .. . . . 
New Orleans .... . .... . (m) 
New Orleans, P. 0 . Box 

783 ..... ... •••. .... 
Patterson . .... . . . .. . . . 
Shreveport . . . ........ . 

MAINE: 
Bangor . .. .. .. • . .... . . 
Caribou . .... . ........ (m) 
Portland .. . . . .. . . . .. . . 
Presque Isle ... ... . ... . 
W. Scarboro . • ... ..... 
Rockland, Bx. 280 ••••• 

Hopkinsville Airport ..... ..... .. C. M. B a ker 
Lexington Airport . . ... . .... . ... Woodford N . Baxter 
Bowman Field .. . . .. .. ... .. . . .. Lt.-Co!. H. W. Rogers, Supt. 
Middlesboro Airport ....... ... . ........................ . . . 
Boyers Airport ...... . ... .. . .. .. . ... . . ................... . 
Sheehan Field .. .. ... . ... .. . . .. .. . . .... .... .. . . . . . . . ..... . 

Baton Rouge Airport . .. .... ....... .. ....... . . ........ ... . 
Chalmett Airport ... ........................ . . ......... .. . 
Crowley Airport ....... .. ..... .. Geo. C. Merkel, Sec. C. of C . 
L afayette Airport . .. .. .. . ..... .. R . E . Chaplin, C. A. Comm. 
Herndon Field . .. .. .... .. ..... . T. B. Herndon 
Selman Field . .. .. .. .. ... ... . ... Travis Oliver 
Natchitoches Airport .. .. . ........ ..... ............ ....... . 
New Orleans Mun. Airport .. .. .. Geo. A. Hero, Jr. 

Menefee Airport .. ........... .. . Harry B. Austin 
Patterson Airport . .... ... . .. ... ... . ............. ...... ... . 
Texaco Airport .. . .. ........ ... .. ...... ..• ...... . . . ....... 

Bangor Airport . ....... ... . ..... E. Godfrey 
Caribou Airport .. ............ . . G. W. Sha w 
Stroudwater Field . . ... .. ... .... . . ... ... . . .. . . . .. ... . .... . 
Presque Isle Airport .. . . . ....... M. S. W. Dingwall 
Portland Airport .. .... .. ..... . . S. B. Chandler 
Curtiss-Wright Airport ... . ...... W. H. Wincapaw 
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L oca tio n Y mG oj P ari J1!anogcr 
. I AR Y L.A ~ O : 

Bnl imore .... . . . . .. .. . 
B.l ti morc ( Dundn k ) ... ( m) 
H ngcrs town ..... .. . . . . 
P ikc ,·i l!c . . . .. ... .. . .. . 
R o<:l.:vi llc . .... .. . . . . . . 

Curtiss-\y righ t Ai rt . ... ... . . . Maj. W. D._Tipton , Mgr. 
L_ogfl ? P1c c;t ... . .. _. . .. . . .. ...... L. M . R nwbns , Jr. 
KrCI er-RClSner A11·pon ..... . ... . .. . ...... . .. . ..... . ..... . 
Park Height 1'1 ·in F ield .. . . .. . Lt. Otto Melaruet 

ong ression I \ ir n .. .. . . .... . .. . .. . . ... .. ......... . . _ .. 

M A o\ C!Il:S ii TTS: 

Beverly ..... . ......... ( m) Bc,·c.r y Air 

Bas on ( ~. Quincy) ... . 
Bos ton ... .. ... . . ... .. ( m) 
Broc.h"ton ..... . ... .. . . 
fdgnr~ town . . . . . ... .. . 
•a ll RIVer . .... . . . ... . 

H ; -. nnis . ............ . 
La\\·rcnce ....... ... .. . 

well. . . . . .. ... . .. . . . 
. l cndon . . . .. . . . ..... . 

k~~~~~ . · ...... : .. : .. :: .. : .. .. 
cekonk .. .... ....... . 

Spring field . . ........ . . 
Springfield , 1211 Li berty 

St ....... .. .. .. ... . . 
Taunton . . ... . . . ..... . 
\\ es tfi cld .. . .... . .... . (m) 

r t. . . . ... .. . . . .. . . Elton S . 
B . A. C. 

Mac1\e;: , Pres . 

Dennison Ai •por t . ..... . . ... . . . ...... . . _ . . ..... . .. . . ..... . 
Boston Mu n. Airport ... . . . . . . .. Albert L. Edson 
Brockton Air port ... .. ......... . . ...... .. .. . ...... _ ...... . 
M rthn's \ ineynrd Airpo rt ..... . .. . .. .. ...... . ... .... . ... . 
Brocb.--ton Airpo rt . ... . .. . .... . . . .... . . . .. .. ... .. ....... . . . 
Hya nnis Airport. .. . . ... . ..... . . Alton B. Sherman 
Lnwrcnce Airport . . . ... . . . . .. . . .. . . .. ......... . . . . ....... . 

kr~~~o~\ixrr;;t·. ·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
i\.! e t. Air .Termina l. .. .. ....... . . L. 1. Glark, Mgr. 
Revere A1rport . . . .... ........ .. A!. Z.ewm.k 

eckon.k Airpo r t . ......... .. . .. . .. . ....... . .... . .... .. ... _ 
B owles Agawam A.irport ... ..... . Capt . H a rr;• ]. Herm ann 

~~i;~~~. ~~~~~t.' .' .' : : : : : : : : : : : ~-d-~~-n-~ :is~~~~ . _ ... .. .. . . 
B a rnes Airport . ...... . . .... . .. ... Chas. O 'Connor 

JVI! !IIGA :> : 

An n Arbor ... . .. •... .. (m) 
Ba lwd in ..... ..... .... (m) 
B a ttle Creek . ... .. .. . . 
Bay City ....... ... ... (m) 
Ben ton 1-l:lrbor . ..... . . 
Caro . ..... . ... . . ..... (m) 
Dearborn .. . ..... . ... . 
Detro it, 40 0 City H a ll. . (m) 
Detroit .. .. .. . ... . . .. . 
E ast L a nsing ......... . 
F lint . .... .. .. ... . . . . . 
Grand H aven .. .. .. . . . (m) 
Grand Rapids . . .. .... . (m) 
Iron Mountain (Besse-

Ann Arbor Mun. Airport ....... . L . S. Flo , Pres. F .F.S. 
Baldwin Airport . . ..... . ...... . . H. \ ·. Davis , Mgr. 
l(ellogg Ai.rport .. : .. .. . . . . . . ... R a.ndolph Ru ssell 
J ames Clements l\lrport . . ... . ... Henry D ora 
Benton Harbor Airport ......... .. .. . . ........ .. . . .. .. .. . . . 
Ca.ro Airport .............. . .. .. Glenn W. Owen 
Ford Airport .... . . . .. ..... ... .. \'\ . \\. Mounts 
Detroit City Airport .. .... . . . ... Perry A. Fellows 
Grosse Ille Airport . . .. . . .. ... . .. 0 . Y . Fetterman 
E ast Lans ing Airport .. . . .... . .. A. ]. D avis 
Flint Airport .. .. . . .. .. . ..•.. .. . F. M. D avy 
Gra nd H aven Ai rport .. .. . .. .. . . W. E. B aumgardner, C . M . 
Grand R apids Airport ... . .. ... . . T homas Walsh 

mer) ..... .... . . .. . . 
Ironwood .... . . . . .. . . . (m) 
.jzckson . . ....... .... . (m) 

a lamazoo ..... . . .... (111) 
Lan sing .. ...... • . ... . (111) 
Manis tique ........... (m) 
Marysville .. .. . . . ..... (m) 
Menominee . ... .. . .. . . (-m) 
Midla nd ... ....... . .. . 
Muskegon . . .. ... . .. . . (m) 
Newberry .. . . . . ... .... (-m ) 
N iles ... . . . . . .. . .. . .. . (r•z) 
Northville ... . .. ..... . 
P e toskey . .. .. . . . . ... . ( 111) 
P ontiac . . ....... ... . .. (111) 
Romulus . . ..... . .. . . . (m) 
Sagi na w .. . . . . .. ... . .. (m) 
Sault Ste. :viarie . . . .... (m) 
Traverse City . . ..... . . (111) 
\-Vayne . . ... .... ... . . . 
Ypsilanti R.R. No.4 - . . (m) 

Iron Mountain Airport . ....... .. ............... .. ....... . . 
Gogebic County Airport .... .... . Geo. Kionski 
R eynolds Field . ... .......... . . . Ross Beckner 
Lindbergh Field . . . ...... .. ... . . V\ aldo S. Goodyear 
Capita l City Airport ...... ... . .. F ostor Airways 
Schoolcra ft Airport . ... ...... .. . .. . . . ... .. . . . . . . . .. . ..... . 
M a.rysville Airport . .. .. .. ...... . 1\•I a rysville I m prov. C o. 
Menominee Airport . .. .. ..... . .. S. Justema, Supt. 
Midland Airport .. .. . . . .. . .... .. Merle Newkirk 
Muskegon County Airport . . .. . . . James Kukla 
Luce County Airport . .. ...... ... S. C . Sleep_er 
Niles Airport . . . . . . ...... ... . ... Willis E. Kysor, Mgr. 
Stinson-Northville Airport., ...... . . . ... .. ...... . .. .... . . . • 
Emmet County Airport . .. .. .. . . Robert D. Trippe 
Pontiac Mun. Airport ... ... ..... G. D. Kennedy, Dir. 
Wayne County Au port .... . .. .. H. E . Baker, Eng. 
Junior Board of Commerce Airport .] os. E. Behse 
Sault Ste Marie Airport . ........ H. A . Sherman 
R anson Field .... .. .... . . . . .. .. Don Clothier 
Detroit Wayne Industria l Airport . E. J . Smith 
Ypsilanti Airport . .. .. ... . ... ... M. E . Olipha nt, Mgr. 

MINN E SOTA: 

Alexandria .. . .. .. ... . . (m) 
Brainerd .. . .. ........ . 
Colera ine . .. ...... .. .. (m) 
Duluth .... .. .. ..... .. (m) 
Fergus Falls .. ...... .. (111) 
M a nkato ........ .. .. . 
Maynard .......... .. . 
Minneapolis ........... (111) 
St. Cloud .. .. .. ..... .. (m) 
St. Paul .. .. . .... . ... . (m) 
Virginia . . . .. ... . • .. .. 

Alexa ndria Airport . ........ • .... ... ....... .. . .......... . .. 
Rosko's Airport . ....... . .. . .... Henry Rosko 
Coleraine Airport .... . . . .. . ... .. C. M . Murphy 
Williamson-Johnson Airport . .... H a rry T . Peterson 
Fergus Falls Airport ........... . Gusta v 0. Imm 
Mankato Airport ... . . . . . . ... . . . L . J . Sohler 
l\1aynard Airport .. . .. .. ... . . ........ . . . . . . . ..... . .....•. . 
Wold-Chamberlain Field .. . .... , L. D. H a mmond, Dir. 
Albert G. Whitney Mem. Airport .... .. . . .. . .... . ...... . . .. . 
St. Paul Airport ..•.... , ......•. F. J, Ge11g. Master 
Virg inia Airport ........ .. .. .. .. Clinton H. Sigel 
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Locatio11 
M l SS!SS!PPl: 

G reenville . .... ..... . . 
Greenwood ... .. . . .... (m) 
G renada . .. .. . . . ... . . . 
G ulfport .... . .. . . . ... . 
H attiesburg . . . . ...... . (m) 
Jackson .. ... . ..... .. . (m ) 
Meridian . . . . . . .. ... . . 
P ascagoula . .... . . .. ... (m) 

M ISSOURI: 

Anglum . . ... . ....... . (m) 
Bucklin ... ... . •...... 
C<~rthage ............ . 
J o plin . ... ... ... . ... .. (m) 
K ansas City .. . ....... (m) 
Kansas City ...... . .. . 
K irksvi lle .. .. . . . ... . . . 
Ma rshall .. . ...... .. . . 
St. Joseph .. .. ...... . . 
S t. Loui s .. . . .. . . .... . (m) 
Springfield . . ... ... . ... ( 111 ) 

MoNTANA: 

Bei11rade .. . ... .. . . ... . (m) 
Billmgs ... . . .. .... . ... (m) 
Butte . .. ..... . .. . , ... (m) 
Dillon ... . . .. . .. . . ... . 
Froid .. .. ........... . 
Great F a ns .... .... .. . (m) 
Great F a lls . . . ...•.... 
Helena .. .. ... . . . ..... (m) 
K_alispell .. . .. .. . . .. .. . ( m) 
L•vmgston ..... . ...... (m) 
Miles City .. . . .. . . ... . (m) 
Missoula . . ...•. . . .... (m) 
Sidney .. .. .... ..• .. . . 
Terry .. . ... ... ... .... (m) 
Wolf Point . . .. • ..... . . (m) 

ZEDRASKA : 

Alliance ... .. .. .. .... . 
Fans City . .. .. . .. . ... (m) 
Grand Island ... . .. .. . . (m) 
H astings . ... ... .. . . . .. (m) 
H avelock . .. . ..... ... . 
K earney . .. . ... . .•.. . . (m) 
L!ncoln .. .... . .... . ... (m ) 
Lmcoln ... . . ...... ... . 
McCook . ... . .... . . ... (m) 
North Platte . ... .. .... (m) 
Ogallala ........ . .... . 
Omaha .. .. . . .. . . .. ... (m) 

NEVA DA: 

Caliente ............ . . (m) 
Elko . ................ (m) 
Ely .. ... .. . . . ... .. .. . (m) 
Las Vegas . .... .. , . . .. (m) 
Reno ....... . .. . . .. ... (m) 
Reno ... .. . .. .. .. .. . . . 
Yerington .... . ..... .. (m) 

NEW HAMPSHIRE: 

Cla remont . .. . .. .. ... . (m) 
Concord . .... .. ..... .. (m) 
Manchester . ...... .. .. (m) 
Newport ... . . .. .. . . .. . (m) 

NEW J ERSE Y: 

Arcola . .. ... . .. . .. . .. . 
Atlantic City .. . . ...... (m) 
Caldwell. . ....... . . . . . 
Camden . . ......... . . . 
Dover ............... . 
Freehold ............ . . 
Hasbro!Jck Heights ... . 

1\ a m e of Port JIJ a nagcr 

Greenvill e Ai rport. ... .. . . . . .... T . White 
Lefl o re Co unty Air port . . . .. . . . . ... . .. . . . .... . .. . . . . .. . . 
Bo rden Fie! I . ....... . .. . .. . . .. . . . . .. . . .. . . . . . . .. .. . . .... . 
;u}[po rt Ai rJ? r t . . .. .. . .. ....... ..... . . . .... . . . ... . . . . . · · 

Municipa l Atrport . ... . . .• . . .. . . . . . .. . . . .. . . . .... .. ... . . . . 
.J ackson Airport . .. . . ........... Lt. I . H. Ran ney , Mg r. 
Meridi a n Airport .. ... .... ...... . ... .. .. .... ... . . .. . . . . . · · 
Raby Picld. . . . . . . . . . . . . ...... j o hn R. Watts , Mayo r 

Anglum Airport . . ... . . ............. ... . ... . . . .......... . . 
Va n Osdee Field .. . .... .. . ....... . ........ .... .... ..... .. . 
Car thage Airport . . .. . . . . . .. . . . .......................... . 
J oplin Airport ..... . .. . •. . . . . ... Ral ph L . ' a lan , i\l g r. 
Municipa l Airport. ..... .. . .... . R oy C. l·arre ll 
Richards P ield ... ... ........ .. . . . . ... . ... ......... .. . ... . 
D odson Airport ......... . ... .. ... . ........ . .... ... . 

icholas- Bcazley Ai rport. . .... . . R. A. Faus t . Mg r. 
R osecrans Field . .. . . ........ . . . J . C. Shelto n , Jr. 
Lambert -St. Loui s Ai r po rt ... . .. . 0. R . Parks 
Springfie ld Mun. Airport ....... . Ca rl McClure 

Belgrade Airpo rt . ..• .. ..• . . .. .. E. A. St iefel, C . A. Comm. 
Binings Airport .... .... ...•.... Dick Logan 
Butte Airpo rt .. . .. .•....• ..... . J . K. H eslet 
Di llon Airport ... . . ... , .. . ............... .. .. .. . . .. . . · · · · · 
Schnitzler F ield . .... ... . .. . . . .... . . .... · ... · . · · · · · · · · · · · · 
G rea t Fa ll s Airport .... . . . ......... . ... ... . . .. .. .... . · · · · · 
Vance Airport . . ..... . . . ... ...... . .......... . ... . .... · · · · · 
H e lena Mun. Airport .. .. . .. . . .. Fred . B. She riff. Chrm. 
K a li spell A viation P a rk ... .. . . .. C. E. Trekell, C lerk 
T ollman Field ... . ..... .. . . . .. . T. A. R oss , C . C. 

~is~~~laa~f/;~~[t::::::::: :::::::::: : :: ::::::::: :::: :::: : 
Sidney Airport . . .............. . W. M. Combes 
T err y A.irport . . . ... ........ ... . F. L. Pa tterson 
W olf Point Airport ....... . ..... J ames F. Cook 

Alli a nce Airport ..... .. . .... . . . ......... . .. .. ... . . .. · · · · · · 
Municipal Airport . . ........ , . .. Airport Co m. of Counci l 
Municipa l Airport . . ....... .. .. . Stober D ea ts, Mgr. 
H astings Mun. Airpo rt . . .... . ... H . J. Dunn, Chrm. 
Arrow Airport . .. .......... ..... J ames Fisher 
Municipa l Airport .... . ..... .. .. J.D. W~lf , M g r. 
Municipal Airport .... . ...... ... D . L . Enckson, C . E. 
Page Airport . ................... . ...... .. .. ... .... . . . .•. . 
American Legion Airport ............... . ... . ..... ... . . . · · · 
North P Lat te Airport . ........... C. H . Sluder 
Ogall a la Airport . ...... .......... . . .. . ... .. ... · · · · · · • · · · · · 
Omaha Mun. Airport .. ....... .. J ay Dudley, Mgr. 

Caliente Municipal Airport . .. . .. Willard W. Smith 
K eddie Field ......... . . .. .. .... M. 0 . W tgnan 
Ely Airport .. . . . ........ .. ..... H a rold Deeyle, Mgr. 
L as Vegas Airport . . . .. . ... .... .. ....... ..... ··· · .·· · ·· ··· 
Blanch Field ....... . ... .. .. .. . . R o bert E. Overman 
Hubba rd Field ........... . .. .. .... . ····· · ········ ·······• 
K elly Field ...... .. .. ... ... .... L. B . Miller, C. P. 

Cla remont Airport . ... . ..• ...... Claremont Aero. Service 
Concord Airport ........... . .... Horton Chandler, M g r. 
M a nchest er Airport ...... . .... . ...... ..... . . . ......... . . · · 
Albert N. P a rlin Field ........ . . . J. M. Barton, Pres. 

Arcola Airport .... . ... ... . .. ... A. Eugene D_avies 
Atlantic City Airport .. .. . .. . . .. H . B. Ba ld'Y'f!· Supt. 
Curtiss-Essex Airport ..... . .. . . . R obert Chns.be 
Centra l Airport ............ . ... J. W. Marke1m 
Dover Airport . .... ... .... ........ ....... . ..... .. .... . · . · · 
P a tten Field ..... . ... ....... . ... .. . ... . .. : ...... . .. . •. ... 
Teterboro Airport ...... . .. . .. .. G. D. Dardis 
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Loca l ion 
K :;po rt ... .. .. .. .... . 
La kehurst . . . . . . . . . . . . 
. "cw Bru nswick . ... . . . 
. ' cwar k . ... . . ... . .... ( m ) 
R e Ba n k . . .. . .. .. . . . 
T re nto 1 . . .. . . . .. ••... ( m ) 

· g w M EXICO : 

Alb q u c r uc . .... .. . . . 
i\ lb uqu cr l C . .. .. . . .•• 

rlsbad . . . . . .. . ..... ( m ) 
C lay to n . .... . . . . . .. . . ( n ) 
Clo vis . . . . . .. . . .. . . . . . 
Dem ing . . . .. .. . . .. . . . ( m) 
Gal u p . . .. . . . . . .... . . ( m ) 
R oswell . . .. .. . . . .. . . . 

ilver City ... . . . . . . . .. (m) 
Socorro . . . .. .. . . . .. . .. ( m) 

NE W Y OR K: 
\ lbany . ... . . . ... . . . . . (m) 

A ngola . .... . . . . . . .. . . 
Arm o n k . . . _ . .. ..... . . 
Bi ngh am t o n . . .. . . . .. . 
Brook lyn . ... . .. . . . . . . ( m) 
B uffa lo ... . .. ... ... .. . 
Buffalo . . . . .. . ... .. . . . ( m) 
Co rt land . . . . . . . .. . .. . (m) 
Dansv ille . . .. .. . . . . . . . ( m) 
El m ira .. . ... . .. . . .. . . 
E ndi co tt . . . .. . . . . . .. . . 
F a rmingda le . . ... . . . . . 
F lu shing ........ ... . . . 
Ga rde n C it y ... . .. . .. . 
Geneva . .. . . . . .. .. . .. . 
Glen F nlls . ... .. _ .. ... ( m) 
Glo versv ill e ... .. .. ... . 
Hammonds p ort ... .. . . . 
Hemlock . ... . . . . ... . . 
I s lip. L. I. . ... . .. . . . . . 
J ackson H gts . . Queens . 
J a mest own . .. . . .. . . .. . 
LeRoy . .... ... . . . . .. . 
M assa pequa . L. I. ... . . 
Niaga ra F a lls . . . . .. . . . ( m) 
North B ench , Qu eens . . . 
Nor wich . . ... . ... .. . . . 
Pittsfo rd . .. . .. . . . ... . 
P oughkeepsie_ .... . .. . 
Riverhea d, L. I. .. .. .. . 
Roches ter .. .. .. . . .. . .. ( m) 
Rochester .. . . . . . ... . . 
Sara t oga Springs . . ... . 
Schnectndy .......... . 
Silve r Creek . .. .. . . .. . 
Syracuse . .... .. .. . ... (m) 
Tona wanda .. . . ... . . . . 
Utica . ... . .. . . . . . .... (m) 
Valley Stream .... . . . . . 
·watertown ....... . ... (m) 
Wellsville . .... . . . ... . . (m) 

NOR TH CAROLINA: 
Ashevill e .......... . .. (m ) 
Charlotte .... .... _ ... . 
G reensboro . . .. . . .. . .. ( m) 
Goldsboro .. . . .. . .... . (m) 
Marion . . ... .. . . . .. . . . (m) 
Monroe .... . .. . . . .. . . 
Pinehurst . . .. .. .. . .... (m) 
Raleigh . ...... . . . •. . . . 
R eidsvi ll e .... . .. . . . . . . 
Rockingham._ ... •. ... 
Rocky Mount . . ..... . . 
S h elby . .. .. .. .. . . .. . . (m) 
Tarboro ... . ....... . .. (m) 
Wilming ton ... . . . ..... (m) 
Winston-Salem . . . .. ... (m) 

. 'a m~ qJ P ar i ,\latwg~:.r 

K cn?Or t Air . rt .. . . . . ..... . . . . . E,·eritt F ishe r 
L.n ~e nu_rs t: .. ! rt . .. . . . .... . . . . . . . ... .. ... .. . .... . .. _ . . . . 
1--! <lC!!ey F ie . . . _ . . . ..... . ... .. . . C. IY. G co. C h eg en 
:\ cwa r k . l et . A.1rpc:>rl ... ... . .. . . R . . I wort h 
Air-, -i cw .P yi ng FH!Id .. . .. . . . . . . . ) . P. Case>· · Pres . 
l I ere r \.i r po rt . ..... . . . . .. .... . \Y i ia m . B o rd en . Di r. 

T. & W . A. Ai rpor t. . .. . . . . . . . .. .. . . .. . . . . . . . ... ... . .. . . . . 
A lb uque r u e Airp o rt . . . .. . .. . . . . D. E. D a by 
Car!sba ~ irpo r t . . .... . .... . ... ..... .. . . . .. . .. . . . . . . . .. . . 

layt o n i\! un . Airport .. .. . . ... . . \\' . H . H o lling s wo r t h , C. M . 
T . A. T . Air- r t . ... . . .. . . . . . .. . . . .... . ... .. . .. . .. .. .. . . . . 
Dem ing Airport .. . . ... ... . . . ... . D. R obinso n. ec. C . o f C. 

a !l u p Ai r rt . ... ... . .. . . . .... .... . .. .. . . .. .. . ... ..... . . 
R oswc I A.i, rt. .. . . . . . .. ... . .. . . . . ... . .... .... . ... . . . .. . 
Sih·er Ci t ;• Ai r-por t . . . ... . . .. . _ . Sam \1; . Ag ee 
Socorro A.irpor t. ... ...... . . . . .. I· . E. W es t , Sec. S. B. M. C . 

Alba ny Mun . . '\.i_rp ort . .. . ... ... . J . .F . F i t zge rald , J r. 
A ngola Ai rpo rt . ... . . ... . . . . ... . Haro.d G lobes 
II cs t c bes ter A.irport . . . . . _ .... . . D. ) . Ba rre tt . Jr. 
B enn e t t Field . . . . . . .. . . . ... .. . . R . B en nett 
Floyd B ennett Field . ... .. . .. .. . .J . :--1 . K elly 
B cc k c.r's Airport . .. . .. . . ... . . . .. E . ) . Becker 
B u ffa lo !\J u n. Airpor t . . . . .. . . . .. :-1 . E . Duffy , Dir. 
Cort land Co un ty Airpo rt. . . . . . .. H . R . M.c ll 
D ansville Airport . ... .. - ... . . . . . L. E . P icka rd 
El mira A.irpo rt ... . ... . . .... . ... Ga rdner N ag le 
E ndicott Airpo rt . . . . . . . . . ..... .. . .. . . .. . .. .. . .... .. ... • .. 
America n Airport .. . . .. . ... . ... . i'vf. G auld Bea rd 
Ne w Y o rk Ci t y A.i r po rt ... . • . ... W. 1\ . Lc,vis 
R oosevel t Field . .... . . . . . . . . . . . G eorg e W . Orr, P res. 
.Finr.er Lakes Airport . ... . . . . . .. .. .. . . ... ... . . .. . .. . . . .. .. . 

g~~~-e~:~\~1~\.~:;;~t . · .. :: ::: :: :::::::::: :: :: : ::: ::: : :::: : :: 
M er cury .F-i eld ... .... . . .. • .. . .. H . 1\<fummeth 
H emlock Airport .. .. . . .. . .. . ... Dr. H a rold Not t 
Is lip Airp o rt . . .. . . . . . ... .. . . .. . A. I. T heis 
H olm es A.irport . . ... . . . . .. . .. . . E . H . H ol mes 
J a mes town .'\.irport ... . . . . .. . . . . .. . . . . - . .. . . . . .. . . . ... . . . . 
~- W . .Flying ;Field .. . .. . . . ... . -Ca pt. R ussell H olderman 
.Fi tzmaunce Field . . . . . . .. .. ... . M. L. B ra d y 
N iagara F a lls Mun. Airpor t . . . .. - . . . . . . .. . . . . .. .......... . . 
G le nn Curtiss Airport . . __ . .. .. . . Ca pt. Harry Rodge rs 
No rwich Ai rport ... .. .. . . . . . . .. Warren Eaton , Pres. 
Pittsford Airport .... . . ... .. . . .. . . .... . . . ... .. . . . ..... . . . . 
P oughkeepsie Airport . . . . .. . . .. . Ward S . Lent 
Suffo ld Airport . . . . . . . . . .. .. .... H . N . Beers .. . .. . .... . . . . . . 
Rochester Airport .. . .. . . .. . . ... Howa rd M. Shaffer 
R ou se Partridge Ai rp ort . . .. ..... . . .... ....... .... .. . . .. .. . 
Sarat oga Springs Ai rport . . . . . . .. . - . . .. . . . ... .... . .. .. . . .. . 
Schnectady Airport . . . . . .... . ... Cla re nce B. Coombs 
Silver Creek Airport . . .. . .... . . . Chas . T. H owson 
Syracuse Mun. Airport . .. . . . .. . . R . L. Kincaid 
Consolidated Aircraft Airport . ..... .. . . .... .. ... . .... .. ... . 
Utica Airport ..... . ... . ... . .. .. Reginald ] . Heath 
Cu·:tiss-Wright Airport ........ . . K ester Lindsay 
Watertown Mun. Airpor t . .. . .. .. F. H. Taylor 
Wellsville Airport .. . . . . . . ...... . . . . . . . . ... . . . .. .. . . . . . . . . 

Asheville Airport . . ..... . .. . .... ... . . .. . . .. . . .. . ... . . . .. . . 
Cha rlotte Airport .. .. . . . .. .... . .... ... .. . . . .. . . ... . . . . . . . . 
Greensboro Airport . .. . ... . . .. .. H enry W . R afus 
Municipal Ai rport . . ... . . .. . .... Z. G . Hellowell, C. M . 
Fra ncis Marion .Field . . .. . . ..... W. F . Shiflett 
Monroe Airport . . ... . ..... .... . ... . ...... .. . .. . ....... . . . 
Knollwood Airport . . .. .. . . . . . . . . Lloy d 0. Yost 
R a leigh Airport .. . . . . . .. . .. .. . . Elmer A. Myers 
R eidsville Airport . . .... .. ... . . . .. ..... .. .. ... ..... .... . . . 
R ockingh a m Ai rport .... . . .... . . V . R atliff 
Eagle Airport . . . . ... . .......... J . D. Winstea d, Owner 
Shelby Airport . . . . .... . ........ ..... . . .. . ... . . . . . ... . ... . 
T a rboro Airport .. . .... . . .. ... . ... . . ..... .. . . . . .. .... . ... . 
Wilmington Airport .. ... ....... ... ..... . .... . .. . . ... . ... .• 
Miller Mun. Airport . . ...•.•.. . • Herman B. Leeth 



574 AIRCRAFT YEAR BOOK 

Locatio" 
NO RTH DAKOT A : 

Bism arck . ... . .... .. . . (m) 
F a rgo . .. .. . ......... . (m) 
Grand F o rks .... . .. . . . 
J a mes to wn ... . .. ..... . 
Linton ... .. . . . .. .. .. . 
Minot . . ... ..... .. ... . (m) 
P embina . ..... .. .. . ... (m) 
Towner .. ... . ...... .. . 
Va lley City ......• .. . . (m) 
Williston . .. . . ... • .... (m) 

OHIO 

Akron ..... . ...•.... . . (m) 
Akron .. . .. .. .... . .. . . 
Alli a nce ... . . . . . ... . . . 
Bryan .... . .... . . . ... . 
Bucyrus ... .... . . . . .. . 
Canton . . .... .. . .... . . 
Cincinna ti . . ..... . .. . . 
Cincinnati . . . . . ... .. . . (m) 
Clevela nd ......... ... . ( m) 
Cleveland .... . . . ..... . 
Columbus ........... . (m) 
Coshocton . ...... .. .. . 
Defiance . . ........ . .. . 
Findla y .. . ... . ..... . . 
Gallipolis . . ...... . ... . (m) 
Greenville .. ... ... ... , 
Hamilton . .... . ... . .. . 
Hudson . . .... . . , .. .. . 
Lima .. .... ... . ... . .. . 
Lora in . .. . .. ...... . . . 
Ma nsfie ld ... . . . ... . .. . (m) 
M artins Ferry ...... . . . 
M arietta ... . ......... (m) 
Marion ......... . .. . . . (m) 
Middletown .. . .... .. . (m) 
Sa ndusky . . .......... : 
Springfield . . ... . .... .. (m) 
Steubenville .. .... • ... 
Toledo .......... .. .. . 
Vanda lia .. . ... . . .. .. . 
Va n W ert . ....... . ... . (m) 
Willoughby . ......... . 
Youngstown . ........ . 
Youngstown .... . .... . (m) 

OKLAHOMA : 

Ada ........... •. .... . (m) 
Altus .. . .. . ... . ...... . (m) 
Ardmore ...... . . •. .. . . 
Bartlesville .... . .. ... . 
Blackwell. .......... . . (m) 
Bristow ... . ...... . .. . 
Chickasha ............ (m) 
Clinton . ........ . . .. .. (m) 
Coalgate .... . ........ . 
Duncan . . ...... . .. . . . • (m) 
Elk City ..... . ........ (m) 
El Reno .............. (m) 
Enid . . .. . ...... . ..... (m) 
Mangum .... . ....... . (m) 
M7AI~ster . .......... . 
Miami .. . .... . ...... . 
M us);:ogee ........... . ( m) 
Oklahoma City Rs ..... (m) 
Oklahoma City ....... . 
Pauls Valley .. : ....... (m) 
Ponca City .. . ... . .... (m) 
Stillwater ....... . ..... (m) 
Tulsa . . . . . ... . .... . . . 
Tulsa, Box 3 rs6 .. . .... (m) 

OREGON: 

Albany ........... . .. . (m) 
Arlington ...... . ... . . . 
Baker .•..... . . . .. . ..• 

N ame of Port i'da11a ga 

Bismarck Mun . A.irpor t ... . . . ... H. T . P erry 
Hector A.ir po r t . . ..... . ..... .. .. Titus Richa rds 
Gra nd Porks Mun. A.irport E. L. Li um , Act . . !g r. 
J ames to wn A.i rport . .. . .. .. .. .. . C . A. H end erso n . ec . 
Seeman P a rk Airport .. ... ... . .. . ..... . . . . ......... . ... . . . 
P ort of Mi no t . .... . . . .. .. ... .. . C. 0. Shupe 
Ashley Airpo rt .. . . . . . . .. .. . .. . . ·! un. Airpo rt Co mm . 
J a ke's Airport .. .. . ..... .. . . ...... . . .. . .. . . .. ... . ... . .. . . . 
Va lley City Mun. Airport . . . . ...... . . . .. . . . .... . . . . . . . . . • . 
Williston Airport . . . . .. . ... . . . .. E . M . Ca nfield 

Municipa l Airport .. .. ... . . ... .. B . E . Fu lto n . ... .. . ... . . . . . 
Stow F ield ... .. .. . . .. ...... . .. . N. C. Robbins 
Allia nce Ai rp ort . . .. . .... . . • . .. . ... . ... . . .. . . ..... . ... .. .. 
Brya n Air P a rk ...... ....... . .......... . . .. .. . .... . .. . . . . 
P ort Bucyru s Field . . . .. . . . .. .. . Lauretta M. Schim moler .. ·fgr. 
Ca nton Airpor t ... . . ... .... . .... J. Curt is 
Fra nk Airport ..... . ... .. .. . .... ... . .. . . ..... . . . .. . . . .... . 
Lunken Fi eld .. . . . .. .... .. .... . Albe rt B . Wunde r, Su;Jt. 
Clevela nd Mun. A.i rpor t .. . ... . .. J ohn Berry , Mgr. 
Great La kes Airport . . .... .. .... ... . ... . . .. ....... .. ..... . 
Port of Columbus Airpor t . . . . ... M a j. \ ·\ m. F. Centner, Supt. 
Coshocton Airp ort . .. .. ... .. . .. . . . . . ... .. .. . . . . . ... . . .. .. . 
D efi a nce-Sim plex A.i r port . . ... .. ... .. . . . .... . . .. . . . .... .. . . 
Rummell Avia tion P a rk .... ... ... .. .... . . . . . ....... . ..... . 
T win City Airport .. . . . .. . . . ... . Sta nley B . Hu ntington , Mgr. 
Lan sdowne Airport .. . ... . ... . . . . .. . .. . .... . ... . . . .. .... . . 
H a milton Airport ...... .. . . . . . .. C . R. l\olu h lbcrger 
Mid City Airport .. . . . .. •. ...... D. B . P ea t 
Thompson Airport . . ... • .•...... R olli e Thom pson 
P ort Mills Airport ........ . ... . . W . W . D ot y 
Municif?a l Airport . .... . . • . .... . F. D. Wolff. S . S. D . 
Scott Field ... . ... . .. . . . . . ... . . J. R. Ada ms 
Ohio Valley Airport .. . . . ....... . Chri s . M at t hews 
Ma rion Airport ..... . .. . .. .. .. . .. . . .. . . . . .... . . . . . . . .. .. . . 
Middletown A.irport Park . .. . .... Geo. J, Wedek.i nd 
Parker Field ............. . ... . .. . .... . . . .. . . .. ... ... . . .. . 
Spring field Mun. Airport . . ...... W. B . Litt le 
Steubenville Airport . . ... . .. . ............ . ......... . ...• . . 
Transcontinenta l Airport ........ C. J. F en to n 
Dayton Airport .. . .. . ....... .. . E. A. J ohn son. P res. 
Municipal Airport .. ....... . . . .. J. H . ·w ea ve r 
Lake County Airport .... . . . .... H a rry R. Pla yfo rd 
Bernard Airport ........... . . . ... .. . .... . . . .. .... .. .. . . . . . 
Y ounestown Airport . . .. .. .. ... .... . . . . . .......... .. .. . . • . . 

Ada Mun. A.irport .. .. . . ... .. ... Lt. P a ul Hinds 
Altus Airport .. . ... . .. . ... .. . . ..... . ... .. ..... .. ... . .. . . . 
Ardmore Airport . . .. .. ........ . A. Oa kl ey 
Bartlesville Airport . ............ Wm. Parker 
Municipal A.irport . ... . . .. . ..... C. A. Bradfield 
Bristow Airport . .. . .... . ... .. .. G. C. Kittelsen 
Municipal Airport .... . . . .... . . . P a ul Rider 
Clinton Airport ..... . ........ . . Tim T. Warren, Sec. C. of C . 
Coalgate Airport .. .. .......... . C. Carson 
Halliburton Field ...... .. .. . .... ]. H. Bender, C. M. 
Municipal Airport ... . .. . .. . . . . . Walter D. Mauk 
Reno Airport . • ...... • ..... . ... H. M. Woods. C. A. C. 
Enid A.ir Park ................ . . Capt. Hugh Askew 
Ponder Field ... . ....•.......... Ray Shiffett 
Legion Field .................. . ................... . . . ... . 
Miami Airport ..... . .... .. . . ... H. G. Freehauf 
Muskogee Municipal Airport . . ... L. L. Rupert 
Oklahoma City Airport . ......... Wm. E. Fletcher 
Curtiss Airport . . . . . . ........... J. H. Burke 
Pauls Valley Airport .. . .. .. . . . . . Earl Witten 
Everett Taylor Airport . .. . ...... T. D. Harris 
Stillwater Airport .... . .... . ..... L. M. McGoodwin 
Mcintyre Airport .. . . . . . ... . .... D. A. Mcintyre 
Tulsa Mun. Airport .. . .. . . . ..... C. W. Short, Jr. 

Albany Mun. Airport ........... F. E. Bloom, C . A. Comm. 
Arlington Airport ... . .... . ... . .. H. Weatherford 
Baker Airport .................. H. & C. Wendt 
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Lcx;al ilm ·amG aj Pari .l1anagu 
Burns ..... . . .. . . .. ... ( m) 

nnyon . . ... .. ... . ... ( m) 
o n·nl is . .. . ... . .... . 

Eugene .. .. .. . . ... . .. . ( m ) 
.. ran t s Pnss . ... . .. .. . . ( m) 

K l math Fa Is . .. . .. ... ( m) 
Ln kcvicw . .. . . ....... . (m) 
Lebanon . ....... ...... ( m) 
Medf o rd. B~. 101 6 .. . .. (m) 
Po rtland . .. . .. . . . . ... . ( r :) 
Po rtland . .. .. .. . . . . .. . 
Rosebu rg . .. ..... .. ... ( m) 
• alcm . . ..... .. . . . . .. . ( m) 
. ilverto n . .. . .. ....... ( m} 

SprinRiicld . . . . ... .... . (m) 
:>; o rth Bend . . ......... (m) 

Burns Airport .. .. . .. .. . .. . . .... <;\' m. Hanley 
Can }•on Cit}• Airport .. . . . . . . . . . . l. B . H aze line, C . A. Co m. 
Co rvallis Ajrpor t ..... . . . . .. .... . . . . ... . ..... .. . . . . ...... . 
Eugene Mun. Airport .. ......... T . C. De aney. Supt. 
j osephine County Airport . . . .. . . j oseph.ine County A. C . 
Karoa · h Fn.s Ai.rport .. .. . ..... C. G o en 
Lakc,;cw \.irport . . .. ... ... ..... H arry Ballard 
Lebanon Ait-port . ........•. .. . . R. B. Miler 
Me ' fo rd i\lun. Airport . . . . . . . ... P h;.! ha rp 
P o rtl and Airpor t . . . .. .... . ... .. j ames H. Polhemus 
R ankin Airpo rt ... . . . .. . ........ Tex Rankjn 
R osebu rg i\l un. A irport .. .. ... .. A. J. Geddes. Sec. A. C. 

alem Mun . A.i.-por t . . ... .. . ... . Lee E yer!}' 
Si lverto n A m e.nc.an Legion Air-

port ..... ... .. . . .... .. .. . . .. C. A. Reynolds , C. A. C . 
Spri ngfield Mun . A.ir·po rt. . . . ...... . ... . . ..... . . .... . ... .. . 
Mu njcipa l Ai.qwrt. . ... .. . ..... . Frank L. Black 

Ps~~ YL \'A~ I A : 

Ailcn to wn . .. . .. ..... . 
A ltoona - 1~yro ne . ... . . . 

Al.l eo to"•n Airport. .. ... . .. .. ... idney A. Ri ley , Jr. 
S t ultz F ield _ .. . . . . . . ... . .. . ... . . ..... ....... .. ... .. . - .. . . 

S ethi hem . Box 93 . .... ( m) 
Bradfo rd . . . ......... . 
Bridgcvi l c . .. . .. . . ... . 

Beth lehem Mu n . Airpo rt . . ..... . . . .... .... .. ........ . . .. . . 
H n.rri Emery Airpo rt .... .. ..... . J ohn J .. 1oore 
Mnyer Field . ... . ..... . . ... . ... ... . . .. . . . .... . . · · · . .. .. . . 

o nncllsvi!le . . ...... . . ( m) 
On\vay . .. . . . . .. .... . 

Erie . ..... ... ..... . . . 

American Legion Airport .. .. . . . . H . C. H addoc.k 
Co nway Airport . ... . ... . .... .. . A . ]. Moore 
Griswold Field ... . . . ...... . .. ........... - . ... . . · · · · · . · · ·. 

F oirv·icw .. . . .. ... ... . . 
Gettysbu rg . ... ... . .. . 
Greensburg ... ... .. . . . 
H a rris burg ... . .. . .... . 
H o nesdale ... . . • . ..... 
J oh nstown . .. . . . . ... . . ( m) 
J ones Mi lls ... . . ... .. . 
Lancas ter . ... ... ..... . 
Latrobe ..... . . .. . . .. . 
Leighton . . .. . ...• ... . (m) 
Ma rchand . . ... . .. . .. . 

Erie County Airport .. .. ... . . ... R. 1 • McCray 
Get tysburg Airpo rt . ... .. ...... . M . S. Kleinfelte r 
Pittsburgh-G reensburg Airpo rt . ...... . .. . . .......... ... - . . . 
P enn -Harris Airport. .... .. ... .. P at Brook'S , M.gr. 
M ntt,er Airport ...... . ... . ... . . . Paul C . Matter 
J oh nstown Mun . Airport ... .... . J. H. Ritter 
Pike R un Ai rport ..... .... . .. ... .. .. . . .. ........ · · · • · · • · · . 
L ancaster Airport ..... . ... . . .......... .. .. . .. .. · · · · 
]. D. HiLl Airport . .. . ... .... . .......... . ...... . ····· · 
.tvr a.r t:in J ensen Airport ....... . .. J enseo Avia t.i oo Corp. 
Punxsu tawney Brae-Breeze Air-

port .... .. . ........ . . . . . . . .. H . W. S rnea t on 
Bettis Field .... ... . ...... .. .. .... .... .. . ....... · ·· •· ·· · ·· l'vf c K cesport .. . . . ... . . 
l\<[oscow Airport .... . . . ... . . . ... . ..... . . - ..... . . · . · · · · · · · . 
Mount Uruon A.irport . ... . . . . . . ......... . .. . .... · · · · ·. ·. · . 
J ackson Field . . .. . .. .. ......... ...... . . . . . ..... · · · · · · · · · · 

!VI OSCO \·v . ... . . ... .•. .. 
M ou n t Union ....... . . (m) 

cw Cas tle .... .. . . . . . 

~aet~o c;;~}l:l. ~~ ~~~r.t: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . New Castle ... . .. . ... . 
o rris town .. .... .... . 

Robb Field . ............................ ... ... . •. . . .. . . .. 
Philadelphia Ai rport .... . . .... . . R. P. H ewitt 

P a rkesburg . ...... . . . . 
Philadelphia, Is land Rd. (m) 
Phil adelphia , Willow 

. Grove .. .... .... .. .. Pitca irn Field . . .. . ... . .. . . .. .. . George E. Chambliss 
Pittsburgh .. . ... . .. . .. (m) Allegheny Cou.nty Airport . .. ... . C. W. Forcier 
Pottstown . . . . . . . . . . . . P ottstown Airport .. . .. ... . ....... ... ................. . . . . 
R eading .. ......... .. _ Whander Field .. . ... . .... ... .. . ........ .. . .. ... . . . .. . . .. . 
Selingsgrove . .. . . . .... (m) Sclingsgrove Airport .. . . . ... . ..... ... . ..... . . .. .. ........ . 
Sharpsburg, R. D. fl 2 .. (m) R odgers Field ......... . . . . . .... rst Lt. S. C. E a t on. Jr. 
Somerset . . . . . . . . . . . . . Rhoades Field ....... .. . . . ... .. . Alfred K . Y oung (operator) 
Sunbury...... ... ... . . Wesley L. Smith Field .. . .. . ....... ... ...... .... ..... . 
Towanda ... . .. . . ..... (m) Towanda Legion Airport .. . , ... ... ....................... . 
·waynesburg. . . . . . . . . . Worley Fil:'ld ......... . ...... . .. Waynesburg C. of C. 
Waynesboro . . . . . . . . . . Waynesboro Airport .. ....... • . ...... . . . ..... .. .. . .. .. .. . . 
\Vilkes-Barre.... . . . . . . Wyoming Vall~y Airport ......... Geo . S. Eckman 
Wi lliamsport... . ... . .. Williamsport Airport ...... .. ... . T. H. Kinkade 

RHODE IsLAND: 

Pawtucket ........... . 
Providence ..... . ... . . . 
Providence .......... . . 
Westerly ... . . . . ... . . . 

P awtucket Airport ............ . ...... . . ····· · · ·· ······ · · · · 
Providence Airport ................. . ... · · · · · · · · · · · · · · · · · · 
Rhode Island State Airport . ... . .. .. . .... ·.····· · · · ···· · ·· · 
Westerly Airport ......... . ..... .. ...... ·. · · · · · · · · · · · · · · · · 

SOUTH CAROLINA: 

Camden . .. . ... . .... .. (m )Woodward Airport ...... • . . . ...... . ..... . . . .. ... . ....... .. 
Charlestown . ..... . ... (m) Charlestown Airport ... . ... ... . .. . ........ · . · . · . · · · · · . · . . . 
Cheraw........ . .. .. .. Excelsior Airport .. . . . ....... . ..... ..... .. . ... . .. . . ... . . . . 
Florence .... . ....... .. (m) Florence Airport .... . ..... ..... . D. L. Husband 
Fort Mills. . . . . . . . . . . . Spring Field ......... ... . .. .... E. W. Springs 
Greenville ............ (m) Greenville Mnn. Airport ................ . ... ..... .. .. ... . . . 
Mrytle Beach......... Myrtle Beach Airport .. ... .. .. .. C. G. Brown ...... .... . ... . 
Seneca. . . . . . . . . . . . . . . Seneca Airport ...... . . , ........ R. M. Tribble 
Spartenburg .......... (m) Municipal Airport ....................•.••.... · . .. ..... . . . 
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SOUTH DAKOTA : 

Aberd een .. . .. .... . . .. ( m) 
Belle F ourche ....... . . 
Lemmon ..... . .. . . ... . (m) 
Mitchell. .. ..... . . .... (m) 
Mobri dge ..... .. . . . . . . 
Pierre . . .... . . . .. . . ... ( m ) 
Rapid City . .. . .. ... . . 
Tynda l. . ... . .. . ..... . 
Verm illion .. .. . . . . .... ( m) 
Volga ... ... . . . .... .. . 
Wagner .. . . .. . ... . .. . ( m) 
Watertow·n . . . ( m) 

Aberdee n Airport. . . . . . . . . 13 . ] . Coombs 
Belle F ou rc he Ai rport. . . lyde lee 
Lemmon Airpo rt . C. o f 
i'vl itchell Airport .. . . . . . . ...... .. H. Bow r ing 
Mobrid fie Airport . ...... ... . . . . . l. L. H :lRe n 
\Va!ter J. S mtch Airport Pk . . . . . . ity of Pierre 
R apid C ity Airp ort .. . . . . . . ... . . Rapid Air Lines 
T'ynda l A.irport . ... . . ... ..... . . . . . ... . . . .. . . . .. . ... ... . .. . 
Municipal Airport . . . . . . ... . .... R. . :'I wcomb , C . E. 
Volga Airpo rt . .. .. . . . . . .... . . . . L . \\. Li eb 
Wagner Mun. Airport .. . . . . . . . . . W. K night . Secy . 
Wa terto wn Airport ... ... . .. .. .. R . C. H ubba rd 

T ENNESS E J': : 
Chattanooga ..... . ... . (m) 
Covington . ... . . • . . ... ( m) 
Kingsport ....... .. .. . (m) 
Knoxville . ... . .... ... . (m) 
M emphis . ... . . ... . . .. ( m) 
Nashville . . . . .. . .. . ... ( m ) 
Nashvill e . ..... .. ... . . 

Lovell Fi eld . . . . ..... . ... .. .. ... W . Dela nd D y ke 
Covington Airport.. . . . . . . . .... Roy Bo yd 
Munic i p::~l Ai rport. . . . . S . A. D o rsett 
McGhee-T yso n Airport . . . . .. . .. . .. ............... . • . .. 
M emphis M un . Airpor t ... .. . . . . B. B. H o lmes 
McCo nn ell F ield ..... . .. ... . .. . W . L. H e thcote 
Skyharbo r.. . . . . . . . . . . . . ......... . . .. ... . . . .. . . . 

T E XAS: 
Albany ..... . . . .. . .. . . (m) 
Abilene .. . . ... . . ..... . 
Amarillo .. . . . . . . . . . .. . 
Austin . . . ... . . . . . . . . . 
Austin .... . .. . . . .. . 
Beaumont . . ..... .. . .. (m ) 
Big Springs . . .. . . ... . 
Bonham . . .. . .. .. . ... : (m) 
Breckenridge . . . .. . .. .. (m) 
Brownsv;lle . ..... .. ... (m) 
Cisco ... ... . .. .. .. ... . (m) 
Corpus Chri sti .. (m) 
Dallas . . .. . . .. .... . ... (m) 
Del Rio ........ . .. ... (m) 
D enison . ... , . .. ..... . (m) 
D enton .. . . . . . . . .. . ... ( m ) 
El Paso . . ..... .... ... (m) 
El Paso . . ..... . . . ... . 
Fort Worth ... ... . . ... ( m) 
Harlingen ..... . ... .. . 
Houst on .. . . . .. . . . . .. . 
Jasper ... ... . . ..... . .. (m) 
Kerrville . . . . . . . . . . . .. (m) 
Lubbock . .. .... . .. . .. . ( m) 
Midland ..... . . ....... (m) 
Pecos . . ... . .... .... .. (n0 
Port Arthur, P. 0. Box 

Plane l-L:l ven . . . .. ... . .... .. . .. . J . P. Al exander 
Kinso lving Fi eld . .. .... ... . ..... T . E . D err yberr y 
Engl ish Field .. . .. .. . . .. .... . H ::~ ro l d W. E ng hsh 
R obert !V[uelle r Airport .. .. .. .... . ... .. . . .. . ... .. . . .. • . 
Un ivers ity A irport ... . . . . . . ... .. .. .... ... ... .. . 
B e::~umon t Airport. . . . . . . Fra nk L. Be rtschler 
B ig Spri ngs A i.rport. . . . . . ... ... .. . · ·. · · · · · · · · · · 
J ones Field .. ..... . ·. ·. ·. ·. ·. : . : . · .. ·. L. l( Craw fo rd 
Breckenridge Airpor t .... . . . . ... C. H. C!:lrk 
Municipa l Airport... . . ... .... T. E. Gilmore 
C isco Airport. . . . . . . . . . . . . ...... . .. . . . . . ... . . 
Corpus Christ i Airport ... . ..... ,.,_C. i'v!aus 
Love Fi eld. .. .. . . . . . . . . . . . . ... P rest o n need, Di r. 
Warner Airport ...... .. . .. .... J o l111 Y. L ong , iV!ayor 
Gra y Airport..... . . . . . .... . ... R. Gray 
Denton Mun . Airport . ..... . . .. Smoot & Hundley 
Munic ipa l Airport .. .. . . ..... A. E. J o hnso n 
Sta nd a rd Airport . . . . . . . . . .... 
l'vieachem Field . . .. .. . .... ..... . W il liam G. Fu lle r 
Harli ngen Airport ....... ·.· ........ · ·. c· ... P.'. i~~ ~;~~~ - . .. . 
H ou st on Ai rport . ... .. . 
J aspe r Mun. Airpor t . ....... . ... Goldma n S. Drury 
L ouis Schreine r Airpor t .. . . . . . .. C . L. l'vlason , C . A. Com . 
Municipa l Airport ... ... . ... .... H . P. Bra d ley, City l'vl c r . 
M idland Airport . . .. ............ H . M . Becherer 
Pecos Airport . . ... .. . . . . . . . .... R a lph Spark e 

7 r 2 . . • . . . . . . . . . . . . . T exaco Airport . ........ . ....... F . P. D odge 
R anger ... . ...... .. .. . (m) Ran<;e:-Hau~hland Airport . . . . C . J . Moore, Mgr. 
San Angelo ...... . .... (m) M umctpa l Axrport . . .. . . ... . . ... Au trey !vi onsey 
San Antonio . . . . . ... . . (m ) W inburn Field. . . . . . . . . . . . ... . J. Wayne Parks 
Sherman . . .. .. ... . .... (m) Sherman Airport . . .. . ........ .. ......... .. .......... . .. . . 
Stamford ..... . . . . . .. . (m) Swenson Airport ... . . .. ... . . .... D. T. P erkins & J. C. W a tson 
Sweetwater .. ... . . . ... (m) Municipal Airport . . ..... .. . . ..... .. . .. . ... ... . ... . 
Texarkana .. . . . . . ..... (m) T exarka na Airport . ... . . . . .. ............. .. . ..... ..... . . . 
Vernon .... . ...... . ... (m) Vernon Airport . .. .. ... . . . . . ... . M. K. Berry, C . A . Co m. 
Waco . .. ....... . . . ... (m) Rich Field .. . .. ........ . . ... . .. C. E. Coder 
Wichita Falls .... . .... (m) Municipal Airport . ... .. . .. ..... C. P. Loga n 

UTAH: 
Ogden ... .. ...... . .. . . (m) Ogden Airport .. . . ............ Harold R. Tripp 
Salt Lake City .... . .. . (m) Salt Lake Mun. Airport. · . Gilbert R. Rich 

VERMONT : 
Burlington ...... . ..... (m) 
M anchest er ... . .. .. . . . 
Newport .. . . ......... . 
§pringfield ............ (111) 
White River Jun ct ion .. 

Burlington Airport... .. . .. . .... S . E. As ti es 
Equinox Airport . . . . . . . . . . . . F. W. Orvis 
Newport Airport .. . ..... ... . .. .... . .... . . .. .. . . ... . . . . . . . 
Hartness Municipal Airport . ..... R . M . Wilcomb 
Twin State Airport .... . . . .. .... A. W. S t o ne , Pres. 

VIRGINIA: 
Alexandria . . .... . .. . . . 
Bristol ..... . ... . . ... . 
Clifton Forge ... ..... . 
Danville .......... . .. . (m) 

Alexandria Airport . . . ...... . .. ....... ..... . ... .. ...... . .. . 
Bristol Airport .. . ... . .... . ..... W m. F. Mitchell 
Clifton Forge Airport . ... .... ..... .. . . . .. ..... .. . . ... . . .. . 
Danville Mun. Atrport .. . . . . ... . M. G. Robinson 
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Frc cricksb r6 . .... . . . 

Hopcwc I . . ... . . . .. .. . 
Lrnchbu cg . 13o :o.: 782 . .. ( m ) 
. ' o r folk . . . .. .. . . .. . . . 
Po r R ichmond . ... . . .. ( m ) 
Richmond . . . .. . ...... ( m ) 
Richman . .. .. ..... . . 
Richmond . ... . . .. . . . . 
Ron nokc .. . . .... . . ... . ( m) 
Waynesboro .... . . . . . . 

han non Piel · ...... ... .. . ..... . . ... .... .. ..... .... .. . .. . 
Hopewell Ai rport . .. ............ . . ..... .. ... .. .. . . .. . . ... . 
Pres to n Glenn Air rt. . ... . . ... R. D . ppcrsou 
Gran Cent r. I Air Term ina l . . .. . . .. . . . ... . . . ... .. .... . .. . . 
Thompso n .Field ... . . . . ........ . Grosb>' Thompson . Ma)·or 
R.i ch r E. Byr I l~icl . ... .... .. C. H . ."chu n c 

hnrl P ie! · . . . .. . ... . ... . .. . .. . ....... . . . . . ... .. ...... . 
Richma n Air junc lio u .. . . ........... . .... . . ........ .. .. . 
~o nokc_ AjrporL. . . . . . . . . . . . . . . layton Le mo n 
\ nllcr \ .t. rt .... .... . .. ... . .. C. C . Lo h 

\\'inchcs tc r .. . .. .. .... ( m) Bowler Fiel . ... . ...... .... . ... R oy \Y. R ichn r 's 

WA IIIKGTOK : 

Abcr ' cen ........ . .... ( m) • r3}' S H arbo r Air rl. ... .. . . .. . F.D. Hobi. H obiAirwnvs Inc. 
Bellingh m. . . . . . . . . . . Gmhnm Fie .. . .......... . ... . R . C. Gmh m • ' 
Uel! ingh m. . . . . . . . . . . Tulip Field .. ............ . .• . . . . .. ........ .... . ........ . . 

cntr li • .. . . ... . .. . .. ( m ) Ce· tra in \irport. ... . . . .. . . . . .. T. R. Pat to 
hchn lis . .......... ... ( m ) C hch lis Mu n. Ai rport .. .. .. . . . . .'\. C. t. j ohn , Pres. 

Ellcnsbcrg. . . . . . . . . . . . Ellensberg Airport. .................... . ........ . . . ..... . . 
£,•erct t ... .. . ..... . .. . ( m) Everett Airport ... .. . . . . . ...... . .... . ......... .. .. .. . . .. . 
K ennewick .. . ..... . ... ( m ) K ennewick Airpo rt . . ......... . . . . .. . ........ . ........ . .. . 
Olympia .... . .... . . .. . ( m ) Olym pia AirPort . . ..... ... ... . .. E. N. tccle 
Pasco . ... . . . . . . ... . .. ( m) F rnnkJin Co un · y .'\.irport. ... . ... A. E. \Vchc 
Pt. Angeles .. .. ....... Pt. Angeles Airport. . ........ . . . j ohn Blum 
R enton.. . . .. . . . . . . . . . Renton Airport .. .. ........... . . A. Blu m 
Sea tt le . . . . .. . . ...... . ( m ) Boeing Field ... ... ... .... . . . .. . Maj . D avid G. Logg 
Spokane . .. .. ........ . ( m ) Felts F ield .............. .. . . ... And rew j. F abian, C. P . -. 
Tacoma . P . 0. B o:<: IISJ ( m) T a coma Fi eld ........... . ...... F. W. l\l o rrow 
Tacoma... .... . . ... . . Miller-H a rki ns Airport ....... . . .. .... ..... . ... ... .. ... .. . . 
n·alla Walla .. . . ..... . ( m) Walla WnUa Airport. .. . . . . . . . .. . . .. . .. . .... . ... .. . . ..... . 
\Ycnntchee. .. . . . . .. . .. \Ycna tchce A.irpor t ... . ............. . . ... .. ... ....... .. .. . 
Ya kima .. . ... . ....... ( m) Yaki ma County Airport . . . . • . ... County Commiss ioners 

\V EST \ IRC I N IA: 

Bluefield .... .... ..... . 
. •l ound svi.lle ......... . 
l\I organ t ow n .... . .... . ( m) 
n hi te Sulphur Springs . 

\V rSCONS IN: 

Apple ton . . . ... .. .... . 
Appleton .. ..... ... . .. ( m) 
Ath elstane . ..... . . . .. . 
Deb va n ........ . . ... . 
E ag le R iver . .. . .. . .. . . 
E ngle Ri ver. .. .... . . . . 
Fond duLac ... . .. . . . 
Green B ay . . . . . . . . . . . . 
J a nesv ille .. ..... .. . . . . 
Kilbourn . .... .. . . . .. . 
K ohle r ........ .. . . .. . (m) 
LaCrosse .... . ........ ( m) 
Land O 'La kes . . ....... ( m) 
lvl ad ison ..... . .. ... .. . 
lvl::td ison ... . .... . .. . . . 
Ma nitowoc . ..... .. ... ( m) 
M a rsh fie ld ..... . ..... . 
Milwa ukee . .. .... .. . . . 
JV!il wau kee ... ... . . ... . (111) 
Milwau kee (City H a ll , 

R. 7I I) . .. ... . ..... . 
M osinee .. .. . .. . . . . .. . 
Oshkosh .......... . .. . 
Portage, IJO E . Cook S t . 
Princeton . ... ... . . .. . . (m) 
Rhinela nder ... .. ... ... (m) 
Sheboygan ... .... . . . . . (111) 
Stevens P oint ..... . . . . 
Three Lakes .......... (m.) 
·wash ington Isla nd .. . . . 
\V'ausau . . ...... . . . . .. (m) 
Wisconsin R a pids ..... . 

WYOI\·tl NG: 

Casper ... ..... . .. •... (m) 
Cheyenne ... .. .. . .. . .. (m) 
Gillett ... .. .. .. .... . . . 

College Field ... . . .... . .. .... . . ............ . .. . .. .. ...... . 
Langin F ield .. .. .... . .. . . .. . . .... . . . . . . . .. . . ........ . .. . . 
!vl o rg n F ield ....... ... . ... . .. . W. E . Brooks , C. M. 
Greenbrie r Airport .. . . . . . .... . . . R. H . P atterson 

Appleton Airport . . . ........ . ... E . West 
Ceo. A. \\ hit ing Airport ......... Eluryn West 
Athelstane Airport ... . .....•... . R. H. Schaf 
D elamn Airpo r t. ..... . . . ....... j. D. Campb ell 
Keysto ne Airport ........ . .... .. . . ....... .. ..... . ........ . 
Otter Rapids Airport . .....•. ... . . . .... .. .. . .. . .. . .. . ... . .. 
F ond duLac Airport . .......... T. W . M eikeljohn 
G reen Bay Airpor t . . ..... . .... .. .. ... ........ . . .. .... . . . . . 
Ja nesv ille Ajrport . . ..... . • . . . .... .......... . . ... . .. .. . ... 
K i lbourn Ai rport ... . .. .. . •.... . C. Berry 
Kohler Airport .... . . ...... . .. . . Anton F. Bratz 
LaCrosse M un. Ai rp ort .. . .. ..... Boa rd Pub. W orks 
Land O' La kes Airport .. . . ... . . . . ]. F. H andhos 
l'v[ad ison Airport .... . . ... .. .. . . L. F . Schoelkopf 
I-toyal Airpor t . . .. . .... . .. .. .. . . Howard A . Ma rcy .... . .... . 
Manitowoc Airport ...... . .. . ... F. Sh<?h laska 
!\•l in ers Ai rport. . . . . . ... . .. . . . . . W. Mrner 
C u rt iss-Wright Airport . .... .. ... P. "ff . Trier 
Milwa ukee County Airport . . .. .. M aJ. Sta nley E. Piasecki 

Air Marine Airport ... ... .. .. . . . G. W . L ewis 
Mosinee Airport .. . . ...... .... . . . ... ... .... . .. ...... ..... . 
Oshkosh Airpor t ....... . .. ..... . R. A . M ensing , Jr. 
Mi ller & Winkler Airport . . .. . .. . E. L. Zastrow 
Princeton Airport ... . ...... . .. .. G . V. K elly 
Rhinelander Airport ...... .. . ... Steve Shadbreck 
Sh eboygan Ai rport ... .. . ... . . ... Kohler-Sheboygan 
Stevens Point Airport ... . . .. .. . .... . ... ....... .. .... . .. .. . 
Three L akes Airport ....... . . . . . H. L. Grandy 
W ashing ton I sla nd Airport. ..... Wm . J ess 
Alexander Airport .............. H. D. Putna m 
Tri City Airport . .... ... . . . .... . M a j . L. G . Mulzer 

Wardell Field .. .. . .... ... . . . .. . R. Leferink 
Cheyenne Airport ... . . • .... . . .. Boeing Air Transport 
Gillett Airport ... . .. . .... .. . .... .. . . . . .. .... ... ... ... . • .. 
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L ocatio11 Name of Pori kfo,aga 
Lander . ... . . . . . .. .. .. (m.) La nd er Airpor t . . . .....• .. •. . ... H ugh D. Spangler, C. A 

Comm . 
New Cas tle . . .... . . . . . (m) cw Cas t le Airpor t ... .... ... . ..... .. .. .. . .. ... . . .... . .. . . 
Parco ........ . . . . . ... (m~ 
Roc~ Springs . . . . . . . .. . (m 

Pa rco Airpor t . . . . . . . . . . . . . . . . . . . . . ... ...... .... . .... . .. . . 

Shend a n . .. ..... .. . . .. (m 
R oc k Springs !\Jun. Ai rport . . . . . . E. S. I\ !n ron }' 

Wheatland . .. . . . . •. . .. (m) 
Sherid an Airport ... .. . .. . . . .... Bob Ga rrett 
Whca tl:lnd Airport .. . . .. . . . .. . . . . . .. . . .. ... . .... ... . . .. . . 

ALASKAN FLYING FIELDS 

List Supplied by Aeronautics Brancl1, D epa rtm en t of Comm erc e 

Anchorage, Anchorage Municipal Airport a nd 
Seaplane Base 

Fairbanks , \Vecks Field, commercia l 
Fort Yukon, Fort Yukon Aviation Field, com­

mercial 
American Creek, American Creek Field, 

a u xi li ary 
B ettles River, Bettles River Fi eld , auxil ia ry 
Bluff, Blu ff Field, aux ilia ry 
Cache Creek, Cache Creek Field, aux iliary 
Candle, Candle Field. auxi li a rY. 
Cantwel l, Cantwell Field, amulia ry 
Chandalar, Cbandalar Field, auxiliary 
Chena H ot Springs, Chena H o t Springs Field, 

auxiliary 
Chicken, Chicken Field, a u xilia ry 
Chisan a , Chisana Field, a uxiliary 
Circle Hot Springs, Circle H ot Springs Field, 

aux iliary 
Copper Cente r, Copper Cent er Field, aux iliary 
Cordova, Cordova Municipal Airport and Sea-

plane Base 
Curry, Cu rry Field, auxj[iary 
Council, Council Field, a u xiliary 
D eering , D eering Field, auxilia ry 
Eagle, Eagle Field, auxiliary 
Fl a t, Flat Field, auxj!iary 
Golovin, Golovin Field, auxj[ia ry 
Healy, Healy Field, auxiliary 
Hot Springs, Manley Hot Springs Field, 

aux iliary 
Kasilof , Kasilof Field, auxjliary 
K enai , Kenai Field, auxiliarY. 
K.iwalik, Kiwalik Field, a mu Hary 
Kobuk, K obuk Field, a u xilia ry (formerly 

Khumgnak) 
K otzebue, Kotzbue Field, a uxiliary 
Koyuk, Koyuk Field, auxiliary 
L ak e Minchumina, Lake Minchumina Field, 

auxiliary 

Li vengood, Li ve ngood Field . a u x.ilia ry 
Lost Ri ve r, Los t Ri ve r Fie ld , au xiliary 
Lower Tonsina , Lower Tonsina F ield, 

aux ili a r y 
McCarthy, McCarth)' Field, au xilia ry 
McGrath, McGrath Field, atu.i liary 
Medfra, M edfra F ield . aux iliary 
Moose Creek, Moose Creek F ield, auxili a ry 
M oses , M oses Field . auxili a ry 
Na besna , Nabesna Field, au x.il.iary 
Nenana , Nenana Field, aux ili a ry 
Ninilchik, . in i!chik Field, au :tiliary 
Nome, Nome Field , a ux ilia ry 
Nu lato , Nula t o Field, au xilia ry 
P almer Creek, Palmer Creek Field, auxilia ry 
Pilgrim Springs, Pilgrim H ot Springs Field, 

a u xi li a ry 
Ruby, Ruby Field, au:o.ili a ry 
Seward, Seward Airport 
Skagway, Skagway Municipal La nd.ing Field 
Solomon , Solomon Field, a u xi li a ry 
Susitna Station, Sustina Station Fi eld. 

a u xilia ry 
Takotna, T akotna Field, auxiliary 
Tanana, Tanana Field, auxiliary 
Telida, Telida Field, a u xi lia ry 
Teller, Teller Field, auxilia ry 
Unalakleet, Unalakleet Field, auxi liary 
Upper Tonsina, Upper T onsina Field, 

au xilia ry 
Valdez, Valdez Field, auxili a ry 
Valdex Creek, Valdex Creek Field, auxilia ry 
Cape Prince of Wales, Ca pe Prince of Wales 

Field, auxiliary 
Wasilla, Wasilla Field, auxilia ry 
Willow Creek, Willow Creek Field, auxilia ry 
Wiseman, Wiseman Field, a uxiliary 
Wrangell, Wrangell Municipal H ydro-ai rport 

SEAPLANE ANCHORAGES IN THE UNITED STATES 

List Supplied by Hydrographic Office, Navy Department, Washington, D. C. 

CLASS I. ANCHORAGES WITH RAMP, ETC. 

Atlantic Coast 

Maine 
Bar Harbor (Hadley Point) 
Rockland 

Maryland 
Baltimore (Middle River; M artin Airport) 

Rhode Island 
Newport (Gould Island Naval Torpedo Sta­

tion) 

Bridgeport 
New Haven 

Connecticut 

New York 
Croton-on-Hudson 
Lake George 
Port Washington, Long I sland 
North Beach, Long I sla nd 
Amityville, Long Island 
New Dorp, Staten Island 

District of Columbia 

Washington -(Naval Air Station, Anacostia) 
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Mnssa cbusett s 
louccsler (Coast Gunr A_i r tn tioo) 

Bos ton ( Mu nicipa A_irpcrt) 
· u n tu m ( Xnva.l R ese rve A_i r S n t_i on) 
· u th Dartmouth (Round H ill Air port) 

At lantic City 
New J ersey 

Cape ' l ay (Coast G ua.rd Air Station) 

Bris to l 
Pennsylvania 

Philadelphia (Naval A.i rcra't Facto ry) 
E ssington 

Florida 
t . Petersbu rg 

P ensacola (Naval Air S tation) 

Ca.l.iforrua 
Sa n Diego (Naval A.ir Station) 
San ta Ivlooica 
Oa kland (Oa kla n d 1\:l unici pa l A_i rport ) 

Virgirua 
Hampton Langle;· Fie d 
H am pton oad ( Xnval Air tion) 
H opewell ( l\l u nicipal Ai.rpcrt) 
Ounnlico ( l\lnrioc B rra cks) 
Dnltlg-reo ( Na val Proving Station) 

North Carolina 
Beaufor-t 

Florida 
West P m Bench 
i\l iam_i (4) 
Key West( . ava Station) 

Gulf Coast 
Louisiana 

!\ew Orleans 

Pacific Coast 
Washington 

Seat-lie (5) , (Sa nd P oi.n t Naval R eserve Ai r 
Station) ; (Benton Airport) ; (E lliott Bay) ; 
(Ln.ke U r.J.ion) ( 2) . 

P ort T ownsend (Floating H anga.r) 

CLASS II. ANCHORAGES WITH ORDINARY HARBOR FACILITIES 

Atlantic Coast 

Calms 
*Eastport 
*Boothbay 
Bath 

*P or t la n d 

Maine 

New Hampshlre 
*Por tsmouth 

Salem 
P rovincetown 

Massachusetts 

Vi est B a rnst able 
*New B edford 

F a ll River 
Nant ucke t 
E dgartown 

Provid ence 

*New London 

Rhode Island 

Connecticut 

New York 
*P ort J efferson, Long I sla nd 

Amityv ille , Long Island 
Great P ond (La ke Montauk), L . I. 
Brooklyn 

*Keyport 

*F ort Myers 
*Sarasota 
*Tampa 
*Cedar K eys 

P a nama City 

Mobile 

New Jersey 

Florida 

Alabama 

*Aberdeen 
Anna polis 
B altim ore 

Maryland 

North Carolina 
Eliza beth Ci ty 

*E denton 
Morehead City 
New B ern 
W ilming ton 

South Ca.rolioa 
• Georgetown 
*Charleston 
*Beaufort 

Sava.nnab 
Bushwick 

*Fernandin a 
*Ja cksonville 
*St. Augusti ne 
*Daytona Beach 
*Titusville 
*Fort Pierce 

Gulf Coast 

P ascagoula 
Biloxi 
Gulfport 
Bay St. Louis 

Weeks 

Texas 
Port Arthur. 
Houston 
Corpus Christi 
R ockport 
Point Isa bel 

Georgia 

Florida 

Mississippi 

Louisiana 

*Description of anchorage published in The Naval Air Pilot-East and Gulf Coasts nf 
the United States. H. 0. Publication 190. 



L os Angeles 
Port Sa n Luis 
Monterey 
Santa Cru z 
San Fra ncisco 
Sausalito 
Alameda 
Ettreka 
Crescen t City 

California 
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Pacific Coast 

P ort Oxford 
Ma rshfield 
Reeds por t 
Asto ria 

Washington 
G rays H arbor 
P o rt Angeles 
Bla ine 
Belli ng ham 
Anaco rtes 
New Du ngcncss 
E veret t 
Bremerto n (:-Javy Ya rd) 

Oregon 

U.S. AIR CORPS, WAR DEPARTMENT 

Officers on Duty in Washington 
F. Trubee Davison ....... . ..... . .. . .. ... . . .. . . . .. . . .. ... . ... Ass is tant Sec ret a r y o f \Va r 
Maj. Gen . Benjam in D . P ot: lois . . . ... . .. . . . .. . ... ... ..... . . . .. .. Ch ief of the Air Co rps 
Brig . Gen. Oscar Westover . ... . . . ... .. . .... . . .... . . ... . . . . Ass ista nt Chief of the Air C orps 

Lieut . Colonels-F. M. Andrews ; J. E. Pickel; G. I. J o ncs(.MC); I ra Lo nganecker . 
M a jors-C. L. Beave n (lV!C)· J. E. Ch a ncy ; W. H . !<rank; W. H. Hale ; A. H . H obley ; H. V . 

Hopkins ; B. Q. J o nes ; J. W. J o nes ; ] . C. M c D o nnell ; Les li e M a cD il l; ]. H. Pirie; J. H . 
Rudolph ; W. F. Volandt· W a lte r Wea ver. 

Captains-J. H. Beveridge , Jr.; A . W. Brock, Jr.; I sa iah D avies ; A. N. Duncan; I. H. Ed wa rds; 
H. M. Elme ndor ff ; W. ]. F lood; E . E . Hi ld reth; Ed . H o use ; D . L. Hutchings ; L. B . J acobs ; 
A. B . McDa niel; P. J. Mathis ; C . P. P ri me . 

Lieutena nts-Eve rs Abbey; C. E . Archer ; R . B irnn; H. Bra nd; D . H . Duntcn ; J . B . H addon ; 
W. B. Hough; F . Kimble ; N. L ongfeJiow ; T. M. Lowe ; R . L. O we ns ; 0 . K. Robbins; 
C. W. Sullivan; L. P. Wh it ten; M. R . Wood . 

Air Corps Posts 
AKRON, Oll!o-(Chief of the Air Corps) B a lloo n P rod uct ion a nd Inspection, Procure ment 

Section, District Office , P. 0. c/ o Goodyear Tire & Rubber Co., Akron , Ohio. 
BARKSDA LE FIELD (Fourth Corps Area) P. 0. B a rksdale , La . 
BENNING, FT., CA.-Flig ht B, r 6th Observatio n Squa dron . 
Brees FIELD-(Eig ht Co rps Area) P. 0 . Ft. B!iss , T e xas . Inter med ia te La nd ing Field. 
BoLLING Fr ELD-(Chief of the Air Co rps) P. 0. Anacost ia , D. C . Ai r Corps D et ach ment 

Flying Field. 
BosTON AIRPORT-(First C o rps Area) P. 0. Bos ton, Mass. Ai r C orps D et ach ment. Inter­

media t e Landing Field. R ese r ve F lying . Reserve A irdrome. 
B OWMAN FrELD-(Fifth Corps Area) P. 0. J effe rsontown , Ky. Inte r mediate L anding Field. 

R eserve Airdrome. 
BP. AGG , F r.-(Fourth Corps Area) P. 0. Ft. Bragg, N. C. 2nd Balloon Co. Fligh t C, r 6th 

Obs. Sqdn . 
BRISTOL, P A.-(Chier of the Air Corps) P. 0. Bristol, P a . Air C orps Representa tive Keys tone 

Aircraft Corp. · 
BROOKS FrELD-(Eighth Corps Area) P. 0. Sa n Antonio, T e xas . r 2th Obs. Gp. Hq. r 2th, 

22nd, 88th Obs. Sqdns. rst Photo Section. sSth, 62nd Service Sqdns. Border P a trol 
Station, Airdrome. Intermediate Landing Field. 

BuFFALO, N. Y .-(Chief of the Air Corps) P. 0. 398 Ellicott Sq., Buffalo, N.Y. Procurement 
Planning Representative. Air Corps Rep. Curtiss Aeroplane & Motor Corp . Air Corps 

. Procurement District. 
BuRGESS FmLD-(Chief of the .A.ir Corps) P. 0. Uniontown, P a . Intermediate L anding Field. 
CANDLER FmLo-(Fourth Corps Area) P. 0. Atlanta, Ga. Reserve Airdrome. 
CHANUTE FIELD-(Chief of the Air Corps) P . 0. Rantoul, Ill. T ech nica l School. School 

Troops. Air Corps Band. 
CHAPMAN FrELD-(Fourth Corps Area) P. 0. Miami, Fla. Temporary Machine Gun & 

Bombing R a nge. 
CHicAGO, Iu .. -(Chief of the Air Corps) P . 0. r8r9 W . Pershi ng Rd., Municipal Airport. 

R eserve Airdrome. Procurement Pla nning Rep. Air Corps, Procurement District at 
59 East Van Buren . 

CLARK Fmr.o-(P. Dept.) P. 0 . C a mp Statsenburg , P. I. 3d Pursuit Sqdn . 
CLARK, Fr.-(Eighth Corps Area) P. 0 . Bracketville, Texas. Airdrome. Intermediate 

Landing Field. 
CRrssv Fmw-(Ninth Corps Area) P. 0. Presidio of San Fran.cisco, Calif. 91st Obs. Sqdn. 

I sth Photo Section. 
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C ROCKETT . PT.- ( Eigh h Co q ,s .. rc ) P. 0 . G. ,·esto n . T e :< ns . H . 3 Atta ck Gro p , 8th . 
IJ h . 90 h • tt:\ck <ins . 6o th Service dn . . Air o rps Ban . 

C ROO t.:. 1'•.-( ,·cnl.h o rps Area) P. . F . Crook, . ' cb r. o rps Area H q. F ight. lnte r-
mcdi l.C La nd inft Field . Rcscn ·c P lying. 

D ETRO IT, :O. Ircu.-(Chici of Lhc . ir Corps) P. 0 . 02 F rwcll B.dg., Detroit . i\lich . Procu re­
me . L P la nn ing R epresent ti,·c . Air Co r ps Procurcm nt Dist . 

D o nu F rELI>-(Ei h h Cor ps . rca) P. 0. F~. m H oustOn . T :<as . Air ro me . 
D <Jt;r. I .. \S . ARrzo:-: -( Eigh h Co rps Area) P. 0 . Do u.gl s , Ari zonn . Aj rdro mc. Intermed inte 

La nd ini! Fic!d . 
D RYilE :-< . T~;x ,, - l Ei h t h Co rps Area ) P. 0 . D r r en . Te:<as . Bor c r Pn tro S tnt ion. ru r­

dromc. l n c rmc ia t c La n ing Fie d. 
Dt: . 'C M < F rEr.n-(Chici of t he ~\ ir o r p ) P. 0. 

e nte r . 'upply nn Rcp;, ir Dcpo . 
1 Anton io . T e:<as. Air Co rps Training 

. Ai r o r ps De tachmen t. 
r ps) P. 0. Pat'crso n Fie! , .F a irfie d , Oh io . Suppl y 

Eocr; woon ARs E:< r_- P. 0 . Edgc"ood , . 
1'.\I R I' IE LI> \ m D EPOT-(C hicf o f t he Ai r 

nn R ep ir Dcro . 
P R,\.S ~; l· rBLo- ( P. C. Dept. ) P . 0. Prn cc Pic d . annl Zo ne. 6th Composite G p . H q . ;th , 

-I.J th Obs . dns . t nh P ho to • cc tio n. 63d c r \' ice qdn . - 'lt h , ;8th .Pursuit d ns. 
25 t h Bo mb. qdn . Ac ri nl ous t Defense. A.ir Cor~ps Ba nd. Panama Air Depo t. 

G ARD E:< Cnv-(Chicf o f t he Air o q>s) P. 0. L~ng I sl n , t\ . Y. Air Co rps R ep. C u r tiss 
Ae ro pl a ne' - M o t or Co rp. 

H ,\T BOX f' t r::Lo- ( E igl th Co r ps Area) P . 0. L\[uskogec . Ok . I ntcrmewate La nding Field. 
R ese r ve Airdrome. 

H E,.;SI. EY F 11" .. r -(Eighth Co rps A rcn) P. 0. D allas , Te.~ a.s. I nte rmed ia te Landing Fie ld. 
R eserve Aird ro me . 

H o T I' , F T. AM-( Eigh th Co rps Area) P . 0. Pt. S m Ho usto n , T e:<as . A.i rway Contro l 
Office r. 

K ELLY Ft ELD-(Chicf oi the A ir Co rps) P. 0. K elly Field, T e."< ns. Advan ced F ly ing School. 
40Lh , .p s t , ,pnd . . ;Jd chool <tdns. ~8th en ·icc qd r1. 22nd P hoto ec . 39t h School 
Sqdn. l'ly1ng Cad e t D etach ment. A1r Co r ps Band . 

..J AN .LEY F rno-(Third Corps Area) P . 0 . H am pton . Va. H q. -nd Bomb. Wing. 19th A.irsbip 
Co . H q . 2nd B omb. G rou p . 2oth . 49th . 96th Bomb. dns . A. C . Band . . 59th Se rvice 
Sqdn . 2nd I hoto cc t io n . P ly ing F ie! , F ight A, 16th Obs. S dn . 8th P u rs Uit Gro up H q . 

L t>A\' E,.;\\'ORTII, F T.- P. 0. Ft. Leavenwort', K ansas . Ai r Corps Detachment . I n t e r m edia te 
L and ing Fi eld. 

LI TTLE R oc K A IR D EPOT-(C hief of the Ai r Cor ps) P . 0 . Li ttle R ock, Ark. Supply D ep o t. 
F lyi ng F ield . 

L ,.; c B EAC II, C AL .- (F o r mcrly Clo ,·cr Field) l'l! unicipal Airpor t. R eser ve A.ird rome . 
LOGAI< F tELD-(T h ird Corps A rea) .P. 0. D undal k , l'vl d . I nte rmed iate La nding Field . F lying 

Field fo r 104th O bs. Sqdn . .M d . t\ntion 1 Gua rrl . 
LOR D u 'RG-( E igh t h Co rps A rea) P . 0. Lo rdsbu rg , N. !\ I. Aird rome. I ntermedia te L a nding 

Field. 
L u KE F rELD- ( Hawa iinn Dept .) P. 0. H onolulu , T . H . H q . sth Co mposite Group. 4th Obs. 

Sq dn. soth Obs . Sqdn. 23cl, ; 2nd B omb. Sqdns. 6sth Service Sq dn. r rth Photo 
Sec tio n. Aeria l Coas t De fense. A ir D c p t . 

L uN KEN A IRPORT-(Fi fth Co rps Area) P . 0 . C inc inna ti, Oh io . (Stat ion (C ) ). Airdrome . 
In te rmed ia t e L a nd ing Field . R eser ve Aj rdrome. 

M c iNTOS H, FT.- (Eighth C orps Ar ea) P . 0 . F t . Mci ntosh , Texas . I ntermedia te L a nding 
Fie ld . 

M ARC t·l F !ELD-(Nin t h Corps Area) P. 0. R iverside . Cal if. r st Bomb. Wing Hq. ;th Bomb. 
G ro up. H q . I Ith Bo m b . Sq . 9 th , JI St Bomb. Sqdns. nth Purs uit Gp. Hq. 34th, 
73d , 95th Pursu it Sq dns. 64 t h , 70th Ser vice Sqdns. 23 d P hoto Section. Ai r Corps 
Ba nd . 

MARSII ALL FtELD-(Seventh Co rp s Area) P. 0. F t . Riley , K a ns. Flight D . r6th Obs . Sq . 
MATH ER F IELD-( Ninth Co rps Area) P . 0 . Mills , Ca lif. 20 t h Pursu it Gp . Hq. 55th, i7th, 

Pursu it Sqdns. 8oth Ser vice Sqdn . 
M AXW ELL FIE t..o-(Chief o f the Air Co rps) P . 0. M ontgom er y , Ala. 4th Photo Sec. Hq. 

T actica l School. 5 rs t , 54th School Sad ns. 
M IDOL ETOWN AIR DEPOT-( C hief of t h e Air Corps) P . 0 . Midrlletow n, Pa. R e pa ir & Supply 

D epot. Fl ying Fi eld. 
MITCHEl. FIELD-(Seco ncl Corps Area) P. 0 . l\'litchel Field, L. I., N . Y., Hq. 9th Obs. Gp. 

r st, sth, 99 t h, Obs . Sqdns. 8th , 14th Photo Sect ions . 6 rst Service Sqdn . A. C . Ba nd. 
19th Composite Wing Hq. 

NEW YORK-(Chief of the Ai r Corps) P . 0. 39 \Vh it eha ll St reet, New york, N .Y. District 
Office Procurement Section (Materiel Division) Procurement Plannrng Rep. Air Corps 
Procurement Dis t rict. 

N ICHOLS FIELD-(Philippine D ept .) P. 0. Marica ba n, Ri?.al, P. I. Hq. 4th Composite Gp. 
66th Service Sq. 6th Photo Section . 28th Bomb. Sq. 2nd Obs . Sq. Philippine Air 
Depot. 

NORTON FrELD-(Fifth Corps Area ) P. 0. Columbus, Ohio. Corps Area. Hq . Flight. Inter­
m ediate Landing Field. Reserve Airdrome. 

OFFUTT FIELD-(Seventh Corps Area) P . 0. Ft. Crook, Ne br. Corps Area Hq. Flight. Inter­
mediate L anding Field. Reserve Flying. 

PATTERSON FrELD-(Chief of the Air Corps) P . 0. F a irfield , Ohio. Faicfield Air D epot . 
Supply and R epai r . 

PEARSON FIELD-(Ninth Corps Area) P. 0. Vancouver, Wash. Intermediate L a nding Field. 
Reserve Airdrome. 

PrHI.I.I PS FIELD-P. 0. Aberd een Proving Ground, Md . A ir Corps Detachment. 
PITTSDURGH AIRPORT-(T!lird Corps Area) R. D. #2, Sharpsburg, Pa. rurport. Inte r­

mediate Landing Field. Reserve Airdrom". 
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P oPE FIELo-(F ourth Corps Area ) P. 0 . Ft. Bragg , :-i. C. Fl ying Field . Sec Ft. Bragg, 
fo r troops . 

PosT Fi r::Lo-P. 0 . Ft. Sill, Okla. Fl igh t E . 16t h Obs . Sqdn. 1s t Balloon Co. Flying 
Fie ld. 

R AN DOLPH FI ELo-(Chicf of the Air Corps) P. 0 . Randolph Field , T exas. Pri ma ry F l}•ing 
School. H q . A. C. Training Cente r. H q. & Hq. Sqdn. 46 t h , 47th, 5211d & S:)d School 
Sqdn s. 67th Service Sqdn . 20th P ho t o Sec. Fl ying Cadet Detachment . School of 
Avia tion Med icin e. 

RICHARDS F w Lo-(Seventh Corps Area) P. 0 . K ansas Cit }' , . •Io. I n termediate Landing Field. 
Reserve Airdrome. (Pa rt of K a nsas City M u nicipa l Airpo r t.) 

RocKWJ>LL PmLD-(Chief of t he Air Corps) P . 0 . R ock well F ield, Coronado, Calif. Sup ply & 
R epair D epot. Flying Field . 76th Service Sq cl n. 

Ros s FI ELD-( ' inth Corps Area) P . 0 . Arcadia , Calif. D ct. 91 s t Obs. Sqd n. I nte rmedi a t e 
L andin g Field. 

Russ ELL , FT. D. A.-(Eighth Corps Area) P. 0 . M a rfa , T exas . Aird rome . In te rmedia te 
La nding Field. 

SALT LAK E CITY-Municipal Airport . P . 0. Salt L ake City , Utah . (Fo rmerl y Woodward 
Field .) Reserve Airdrome. 

SAN ANTONIO AIR DEPOT-(Chief of the Air Corps) P. 0 . Du ncan Field, Sa n An t onio , T exas. 
Supply & Repair Depot. 

SAN F RANCISCO-(Chief of t he Air Corps) P. 0. R oom 624, E xcha nge Block. 369 Pine St .. 
San Francisco, Calif. Procurement Pla nning R ep. Air Corps Procu remen t Dis tri ct. 

SA NTA MONICA-(Chief of the Air Corps) P. 0. 2435 W ilshire Bl vd ., Santa Monica . Ca li f. 
District Procurem ent Office. Produc t ion M a nage r, Air Corps Rep. Douglas Aircra ft Co. 

ScHOEN FIELD-(Fifth Corps Area ) P. 0 . Ft. Benj a min Harris on, Ind . Inte rmedia te Landing 
Field. Reserve Airdrome. 

ScoTT FIELD-(Chief of the Air Corps) P. 0. Scott Field, Belleville , Ill. 9 th Airship Co . 
21 s t Airship Gp. Hq. sth, 21 s t Phot o Sect io ns. rs t h Obs. Sqd . 24 th Airship Serv ice 
Co. Balloon & Airship School. Air D epo t . Fl ying Field. 

SEATTLE-(Chief of the Air Corps) P. 0. c/ o Boeing Airpla ne Co., G eorge town Sta tion, Seattle , 
Wash. District Procurement Office. Air Corps R epresentati ve, Boeing Airplane Co. 
Municipal Airport. Reserve Airdrome. 

SELFRIDGE FIELD-(Sixth Corps Area) P. 0. J'vlt. Clemens, Mich. H!=j . rst Pursuit Gp. 17th 
27th, 36th, 94th Pursuit SQ.dns . 57th Service Sqdn. Flying Field . 

SHAFTER, FT.-(Ha waiian Dept.) P . 0. Ft. Sha fte r, T. H . 18th Composite Wing Hq . 
SHERIDAN, FT.-(Six th Corps Area) P. 0. Ft. Sherida n, Ill. Corps Area H q. Flight . Inter­

mediate L a nding F·ield. 
TucsoN-(Eighth Corps Area) P. 0. Tucson, Arizona. Airdrome. Inte rmedia te La nding 

Field. 
WHEELER FmLD-(Hawa iian Dept.) P. 0. Schofield Barra cks , H onolulu, T. H. Hq. rBth 

Pu.rsuit Gp. 6th, 19th Pursutt Sqdns. 26th Attack Sqdn. 7 sth Service Sqdn. Flying 
Field. 

WRIGHT FIELo-(Cbief of the Air Corps) P. 0. Dayton, Ohio. M a t erie l Division . Engineering 
School. Experimental Engineering . Section. Procurement Planning Rep. Repair & 
Maintenance Section. Industrial War Plans. Field Service Sec. Procurement Sec. 
A. C. Procurement District. 

Organized Reserve Airdromes and Stations for Reserve Flying.-Bos ton Airport, Bo w­
man Field, Candler Field, Hatbox Field, Hensley Field, Kansas City Airport, Lun kcn Airport, 
Norton Field, Pearson Field, Pittsburgh Airport, Schoen Fi eld . Also municipa l a irports­
Chicago, Ill.; Long B each, Calif.; Salt Lake City, Utah; Seattle , W asiL 

Air Depots.-Fairfield, Little Rock, Middletown, Rockwell. Sa n Antonio . Sco tt Fie ld . 
Special Service Schools.-Advanced Flying School, Kelly Field, T exas ; Prima r y Flying 

School, Randolph Field, Texas; Tactical School, M a xwell Field. Montgomery, Ala. ; T echnica l 
School, Chanute Field, Rantoul, Ill . ; Engineering School, Wright Field, D ayt on, Ohio ; School 
of Aviation Medicine, Randolph Field, T exas; Balloon & Airship School, Belleville , III. 

Air Corps National Guard Units 
Organization P. O. Address 

rorst Obs. Sq. & Photo Sec., Mass. Nat. Guard, Bos ton Airport, Boston, Mass. 
ro2nd Obs. Sq. & Photo Sec., N. Y. Nat. Guard, Miller Field, Staten I sland, N. Y. 
ro3nd Obs. Sq .. . ..... . .. . .. Penn. Nat. Guard, Municipal Airport, Philadelphia, Pa. 
104th Obs. Sq. & Photo Sec., Md. Nat. Guard, Logan Field, Baltimore, Mel. 
rosth Obs. Sq. & Photo Sec., Tenn . Nat. Guard, Sky H a rbor Airport, Nashville, Tenn . 
ro6th Obs. Sq. & Photo Sec., Ala. Nat. Guard, Roberts Field, P. 0 . Box 570, Birmingham, 

Ala. 
107th Obs. Sq. & Photo Sec., Mich. Nat. Guard, Wayne Co. Airport, Route lfi r, Romulus, 

Mich . 
ro8th Obs. Sq . ... . . . . ... . . Ill. Nat. Guard, Municipal Airport, Chicago, III. 
109th Obs. Sq. & Photo Sec., Minn. Nat. Guard, Municipal Airport, St. Paul, Minn. 
rioth Obs. Sq. & Photo Sec., Mo. Nat. Guard, 208 S. I2th St., St. Louis, Mo. 
rrrth Obs. Sq. & Photo Sec., T ex. Nat. Guard, Route lfi I, Box 655, Houston, Texas 
II2th Obs. Sq .. ... ..... . .. . Ohio Nat. Guard, Cleveland Airport, Cleveland, Ohio 
IIJth Obs. Sq. & Photo Sec., Ind. Nat. Guard, RR lfiJ . Box 28, Indianapolis, Ind. 
rrsth Obs. Sq. & Photo Sec., Cal. Nat. Guard, Los Anl'(eles Airport, Griffith Park, Cal. 
I r6th Obs. Sq. & Photo Sec., Wash. Nat. Guard, Felts Field, Parkwater, Wash. 
rrBth Obs. Sq. & Photo Sec., Conn. Nat. Guard, P . 0. Box 931, Hartford, Conn. 
rr9th Obs. Sq. & Photo Sec., N.J. Nat. Guard, Newark Airport, Newark, N . ]. 
r2oth Obs. Sq. & 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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Dis trict Procurem ent and Planning R epresentatives 

Buffalo 
Chicas::o 
Detroi t 

Wri h F ie! 
• · w Yo rk 

n Fra ncisco 

Ai.r Corps Procurement Districts 

B ff. lo , :--1. Y. 
hica o , III. 

le ve l n . O hio 
Oe1.ro it, i\lich . 
l'ew Y ork. -"i. Y. 

nn Fr ncisco, nl if. 

65 Fronk in t. 
1212 & i2I3 B uckingham Bldg., 
59 E es t V n Buren 
\\" right Field . Dayton, Ohio 
02 F a rwell Bldg . 

39 W hitehall St. 
369 Pine L 

Corps Area and Department Air Officers 
Firs t Corps Aren 

ccond rps Area 
T h ird Co rps Aren 
Fourth Co rps Area 

Fifth Corps Area 
ixth Corp s Area 

Seventh Corps Area 
Eighth Corps A.rea 
l'inth Corps Area 

Army Base. Boston 9 , Mass. 
Go vernors Isla nd , N. Y. 
311 t. Paul Place, Baltimore. Md. 
Hq. Ft. McPherson . Ga . Ma.il Add ress : 
Oak and City 'tation , Atla n ta , Ga. 
Pt. H ayes , Columbus , Ohio 
1819 \\.Pershi ng R oad . C hicago , Ill. 
Baird Bldg., Omaha, Nebr . 

The Phi lippine D epartment 
The H awaiian Depa rtment 
The Panama D epartment 

Ft. Sam H ouston, San Antonio, T exas 
P residio of an F rancisco , Calif. 
Manila, P. I. 
Pt. haftcr . T .H. 
Quar ry H eigh ts , C. Z. 

Materiel Division 
Wright Field, D ay ton, Ohio 

Brig. Gen. H en ry C. Pratt. Chief of the Di vision 

Ass t . E"ccu tive .. ... .... .. . . .......... . . .... . . . ..... . ..... . . lV[njor Robert Walsh 
Ass t. Execu t ive . . ... .. ... . ... . . ... .. . . .... . . . . . . ... .. . . . ... . . Ca pta in A. E . Jones 
Commanding Officer ... . . . ......... . . . .. .. . . .. . ..... . ........ Major R obert Goolrick 
Chief , Engineering Section ..... . .. . ...... . .... . .. ......... . .. . Maior Clinton W. Howard 
Chief of Procuremen t .. . . . .... . . . ... . • . . . .. .. .• .. . . . .. . . . . . .. MaJ Or Roy M. J ones 
Chief of Field Ser vice Sectio n . .. . ........ . .. . . . . . . . . . . . . .. . .. . Major Hugh J. Kne.rr 
Chief of Indus tri a l War Plans .. . . . . . ....... . . . . . .. . . . . . ... . . . . Capta in R. B . Hough, Jr. 
Finance Officer. . . ....... . .. . . . . . . . . . . . . . . . . . . _ . . .. • . . . . . . ... Captai n Louis H. Price 
Asst. Commanda nt Air Corps E ng ineering School. . . ...... . . . . . . . Captain G. Gardner 
Ad ju tant .... . ... . . . ... . ..... ... . . .... . . ... . .... . . .. . ... . .. . Captain ] . G . Whitesides 
Qua r te rmas t er .. . ...... .. . . . .. . .... .... ... . . . . .... • .. . . . . .. . Captain Elmer H ostetter 
Construc t ing Quarte r master . ..... . . . . . . .. . ..... ..... ... . . .. .. Captain R . C. Bower 
Sig na l Officer ..... .. ....... . ....... ... . ... .... ..... .. . . ... . . Li eut. K enneth S. Stice 
Station Supply Officer . ....... . . . .. . ... . . . . . .... .. ... ... . ... .. Lieut. H a rold R . Wells 
Engineer Corps R epresentative . ....• .. . ... • ... .. .. . .. . . ....... Ca ptain H. C. Hill 
Ordna n ce Corps Representa ti ve .. .. . . . . . ...... .... . . . ......... Major J. L . Hatcher 
Navy R epresenta ti ve ...... . . . . .. . ......... . ...... . . . .. . . . .... Lieut. W. D. Sample 

AVIATION EDITORS OF PRINCIPAL AMERICAN NEWSPAPERS AND 
PREf)S ASSOCIATIONS 

The following directory of aviation editors of principal newspapers and press assoc iati~ns 
listed by states a nd supplying additional information as to whether the paper has a ~al ly, 
weekly or Sunday aviation column or p age a nd has chartered a irplanes to speed the gettmg of 
news or photographs during 1931 was prepared by the Aeronautica l Chamber of Commerce of 
America with the cooperation of the newspapers in a survey m ade especially for "The Aircraft 
Year Book." 

Name of Newspaper 
Birmi11glzam News and Age-Herald 
Mobile P ress 

Tu cso11 Citizen 

Alabama 

Name of 
A vr:ation Editor 

R a lph E. Hurst 
C . D. Nowlin 

Arizona 
H . G. Wilson 

Aviat ion 
Coltt1111l 
or Page 

Sundays 

Chartered 
Pla11es 

in I !)JI 

No 
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f...Tamc of !V e·w s pajJe r 
Arkansas (L illlt Rock) Gaoell c 
Pine Bluff Graph ic 

Los A 11 gles E vening Express 
Los A n gtles Tim es 
Oakland Tribrme 
Sacra menlo Bee 
Sacramwlo Un io11 
San Diego S rm 
San Francisco Chronicle 
Sa n F ra u cisco Exam iu er 
San J ose Mercu ry H erald 

Dwver R ock y J\1ormla ill lllews 
Denver Post 
P ueblo S tar Journal 

Hartford Times 

Washing ton Daily News 
Washi11gton E vwi11 g Sta r 

Bloomi11glon PanlagrafJh 
Chicago Herald c111 d Examiner 
Chicago Tribrme 
Chicago Evening Post 
Rockford Register Republic 
Illinois Stale Register 

Fort Wayne J ournal Gazelle 
Fort Way11e New s Se nti11el 
lndia1wpolis S tar 
Indianapolis Times 

Des Moines Register and Tribune 
Mason City Globe Gazelle 

Topeka Capital 
Topeka State Journal 
Wichita Beacon 
Wichita Eagle 

Lexington Leader 

New Orleans Times Picayune 

Portland Press II erald 

Boston Christian Science M ani/or 
Boston Evening Transcript 
Pittsfield Berkshire Eagle 

Arkansas 

tVa m e of 
A i' intio n E d i to r 

.J ohn o· Brien 
Edg:H 13 . Chesn u t t 

California 
C ha rles B. Da wson 
AI P a rmente r 
. ' he rman Ca rash 
H a m ilto n Hi ntz 
Leona rd J . Hi n t z 
Max Mill er 
H a rr y H a ll 
Pran k L}•ma n 
R o bert E. R yan 

Colorado 
C. E. Loun sbury 
] runes fr win 
Herbert A. P os ter 

Connecticut 
Bu r ton E . M oore . Jr . 

District of Columbia 
Ern ie Pyle 
J oseph S. Edgerto n 

Illinois 
Maxwell E . H. Pyle 
W illiam West la ke 
Hu gh Sexton 
George R obbin s 
Allen 0 . Brophy 
J ames G ra ha m 

Indiana 
H. K. Milks 
R obert Schot t 
Wa lte r M orris 
Lo well Nussbaum 

Iowa 
Charles vY. Gat schet 
W . E a r l Hall 

Kansas 
Harry E lli ott 
Walte r M. Markley 
James Woods 
W ill Cunningham 

Kentucky 
Frederick Jackson 

Louisiana 
George H ealy, Jr. 

Maine 
Charles Cutter 

Massachusetts 
Volney D. Hurd 
Franklin Jordan 
T ed Giddings 

A uia t' o ': 
C ol u m n 
or P nRt: 

D:~ i ly 

.'em i-week ly 
Su nda ys 
Doily 

Weekl y 
Sund ays 

Sundays 

Weekl y 

Dai ly 
Sunda ys 

Semi -week ly 
Dail y 
Weekly 
Irregu Jar 
Sunda ys 

Satu rd:~ys 

D:~ily 

No 

Weekly 

Weekly 
None 

ha rl(r(c/ 
Pla nes 

~· n I 0 • 1 

No 

Y es 
Yes 
Yes 

Y es 
Y es 

Y es 

Yes 

Y es 
Y es 

O wn Pl a ne 
No 
Yes 
N o 
Yes 
No 

Own Plane 

Own Pla nes 
Yes 

O wn Plane 

No 

Yes 

Ne 

No 
No 
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S a me of :Ycu:J paper 
/)d roit S eros 
Detroit Free PrclS 
Odro i! T ,·mcs 
,ra nd R a pids Press 

Pontiac Da il y Press 

I . Pa ul Dis potch-Piall t cr Pr(SS 
Jli nrua pol is tor 

I\.. a IT SG S it y l o r 
't . L ouis T i m es 

1\"cbraska Stale J ournal ( Linco ln ) 

rv . .11 . Slate T r ibHn c (Albuque rq ue) 

B rookly n Ea gle 
B rookl :,•ll Tim es 
B uffalo fl e<us 
B uffa lo Tim es 
N ew l1 ork fl era ld T ribwr c 
1\ C<U York . u11 
N e<u York IVorld·Tclcgro m 
fl cw Y ork Tim es 

New Y ork 1-!1a ll Strut J ournal 
U lica Observer D ispatch 

Ch arloll c Observer 

.4 kro 11 Beaco 11 J ou.nza l 
A krou T im es-Press 
C in c.inu ati Euquirer 
Cltt~ cla11d Plain Dealer 
Clcvclalld P ress 
Cleveland News 
Columbu s C iti zc11 
Col u mb us Dispatch 
Ohio S tale J oumal (Columbu s) 
Toledo Blade 

Oklahoma C it y Oklahoman 
Tulsa T rib rm e 

Porlla tz d Oregonia11 
Porlla n d Oregon Journal 

E rie T i mes 
E ric 'Dispa tch Herald 
P hiladelphia Public Ledger 
P hiladelphia Record 

N ashville Batmcr 
Nash ville Te tznessca tz 

.Michigan 

:\ "a m€ uj 
A <>ial ion Editor 

J a mes V. Picrso 
Ro yce H owes 
R obert R oss 
H. We, d ell pcncc r 
. ·o e 

M.innesota 

james uthcr and 

Missouri 
R .. K no w son 
F ro n b: 'u lli,·n n 

Nebraska 
R icbnrd . Be nne tt 

New J ersey 
.Roge r C a ri s 

New M exico 
Geo rg" Fi t~ p:~ trick 

New York 
F red ·Lang 
j ack Riord a n 

harles A. lV! ichic 
C ord o n DO\ris 
Francis D . Wa lto n 

herm a n B. Alt·ick 
Ca rl Allen 
.L . D . Lyman 
R . M. Clevelnn d 
~ 'alte r H. Neff 

North Carolina 

Ohio 
H a rold J . T ay lor 
Willi a m She nkel 
J a mes T . Gold en . Jr. 
Tam es D . H a r t sho rne 
J u lia n Gri ffin 

Fra ncis .La u ffe r 
Cha rl es 1\ ill ia ms 
H a rold W . Ca rli sle 
R . E. R oberts 

Oklahoma 

Virg il Curry 

Oregon 
Webb Jones 
Richa rd M. Rummel 

Pennsylvania 
E a rl H a rvey 
B a r bara H a wley 

P a trick J. O 'Brien 

Tennessee 
Brainard C heney 
J a ck Munroe 

.. 4 :--ial ion Cllarlacd 
Coium r: P la nGS 
or Page in 1 9 "' 1 

undays Own P lanes 
Week y 
Week ly 
Wee k ly Yes 
\Yeck ly 1': o 

u ndays Y es 
D a.ily i\o 

\Ycc k ly '\ es 
-· cs 

'x es 

a tu rda ys Yes 

Irregu la r 1\o 

undays 
Sund a ys 
Da ily Y es 
Su nd a ys Y es 
Sundays 
Sem i-week ly 

undays Yes 

Sunda ys No 

I rregular Y es 

D a ily Y es 
D a il y Y es 
Week ly N o 

O wn Pla ne 

D a il y 

Y es 

Y es 

Daily No 
D a ily 

Yes 
D a ily in Summer Y es 
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Name of Newspaper 
Dalla s Times Herald 
El Paso Herald a11d Times 
Fort Worth Star Telegram 
San Anto11io Light 

Richmond News Leader 

Seal/le Post-! 11/clligw cer 
Spokane Press 

Madison Stale J oun za l 
Milwa11ku Jounzal 
Milwa11ku Leader 

Th e Associa t ed Press, Washing ton, 
D .C. 

National Enterprise Association, 
Clevela nd, Ohio 

Texas 

Name of 
A via/ion E d itor 

Gerald Forbes 
Hal Rush 
J a mes Ca lvert 
R. G. Fraim 

Virginia 
W. L . Ol iver 

Washington 
A. H. 1 o rton 
\Vofford Conra d 

Wisconsin 
Don Anderson 
C . F. Bu tcher 
Burd ette K irkh a m 

Press Associations 

Oscar Leidjng 

Is rael Klein 

AVIATION COUNTRY CLUBS 

551 Fifth Avenue, Ne w York City 

National Officers 

11 via tion 
Col umn 
or J age 

Sundays 

harllred 
Plcm cs 
i 11 I f)J I 

Yes 

Yes 

Yes 

Charles La nier Lawrance . . .. ... . ... . ...... . . . . . . . . ....... .. . .. ...... National Cha irman 
George B. Post .. ... ... ..... , ...... . . .. . .. . .... . ... .... . . . . ... . . ........ Vice-Chairman 
George M. Pynch on, Jr . . . . .. . . .. .. . .. ... . .. . ...... . .. .... . . . .... ... . .... Vice-Chairman 
Earl D. Osborn . . .... ... . . . . ... .. . .. . .... . . . . ..... . ..... . ... . . .. . . . .. .. . .... Treasurer 
James B. Taylor, Jr .. . .. . . ... . ...... . ..... . .... .. . . . .. . . . . . .. . .. . . . ..... ... . Secretary 
JohnS. Reaves ... .. . . .. ..... . ... ... .. .. . .... Chairm a n . Nationa l Organization Committee 

National Advisory Board 

Sherma n M . Fairchild 
Reuben H. Fleet 
Richard F . H oyt 
Clement M. Keys 
Robert Law 

Charles L. Lawrance 
C. T ownsend Ludington 
Robert R. McCormick 
Earl D. Osborn 
George B. Post 

George M. P ynchon , Jr. 
Frederick B. Rentschler 
William A. R ockefeller 
James B . T aylo r, Jr. 
J ohn T. de Blois Wack 

AVIATION COUNTRY CLUB OF LONG ISLAND 

Charles Lanier Lawrance .... .. .. ... .. .... . . .. .... ..... ... . . ........ ....... ... President 
Edward 0. McDonnell .......... . .. ... ...... . ..... .. . . . . .. .. .. . . ..... ... Vice-President 
Roland Palmedo . ...... . .... . . .. ...... . ............ .... . .....•.. .... ........ Treasurer 

Reginald L. Brooks 
William H ale Harkness 
Charles L . Lawrance 

Board of Managers 

William B. Leeds, III 
Edward 0. McDonnell 
C. Oliver O ' Donnell 

Roland Palmedo 
James B . Taylor, Jr. 
Cornelius V. Whitney 

AVIATION COUNTRY CLUB OF NEW JERSEY 

WalterS. Marvin . . . . . . ... . ......... . . . . ... ... . . . . .. .. . .. . . . .. . . . . . . . ... .... President 
Donald D. Cooke ...... . . . . . .. . . . ......... .. .... .. .. ...... ... . .. . . . ..... Vice-President 
E. H. Klipstein ..... .. . ... ..... ... . ............. .. ..... . . . . . . . . .. . ...... . ... Treasurer 

Board of Managers 
Donald D. Cooke 
E. H. Klipstein 

Wesley Trimpi 

John W. Gillies, Jr. 
Walter S. Marvin 
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AVIATIO N COU NTRY CLO'B OF WE S TCH:ESTER 

Robert Law. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P resident 
Geo rge !\!. Pynchon , Jr .. . .. . .. . .. . . .. ... . ... . . . .... . . . . .......... . . . . ... i·c;;.President 
E lio t · . P hill ips .... . . . .. .. . . . .. . . . . . . ... . . . . . .. . .. .. . ... .. .... . ccretary and T reasu rer 

Richard G . C roft 
Wi lliam S. rny , Jr. 

Boa.rd of M anage rs 

R o r t Law, J r. 
E arl D. Osborn 
E llio t S. Phil ips 

Geo rge i\f. P y·nchon , J r. 
Grant Si mmons 

R. tewart Kil bornc , Jr. George H. T ownse.nd 

P. \V . Cortrigh t 
W ill.ia.m D ay 
A . F . du P on t, Jr. 
R . Glendin ning, Jr. 

Boa rd of Managers 

W. \\'. K el ett 
C. T . Ludington 
Dr. T . McKean D owns 

R. S. Sa ltus. Jr. 
]. Story Smith 
E. B. W ilfo rd 

AVIATION COUNTRY CLUB OF LAKE CHAMPLAIN 

{{lh n, T . . 1~ Blois \Vack .... ... . ... ... . .... . . .. .... . .. .. ....... .. .. .. ... .. .. : .. Pres!dent 
. i\1. \\ 1er .. . . . .... . ..... . .. .. . .. . .. . . . . . ........ . . . .. . . . .. ... .. ..... . \ 1ce-Pres1dent 

H a rry P . S mith ..... . ..... . ......... . .. . . . . .. .. . .. . ... ..... .... Secretary and Treasurer 

Board of Governors 
Garret A . H obar t 
Samuel P. H opkins 
Gibso n P n.ine 

J ohn T. de B lois Wack 

H a rry P. Smith 
j ames C . Stephens 
M a jor \V. M. Wier 

DEPARTMENT OF COMMERCE 

Aeronautics Branch 

Washington, D. C. 

Cla rence M . Y ou ng , Assis ta nt Secretar y of Commerce fo r Aeronau t ics 
S . W . Cros t hwaite, C h ief, Ad min ist rative Division 

Director of Air R egula tions .. .. . . . . . . . ...... . . Gilbert G . Bud wig 
·w al te r F. P a rkin .. ... . . . . .. . . . . .. . ... . C hief, Inspection Sect ion 
] . S. M a rrio tt ..... . ... .. .. .. .. . . . . . .. . Asst. C h.ief, Inspection Section 
Geor!l'e E. Ga rd ner . . . ..... . . . . .. ... .. .. Sul?erv1s_or, A}r Li~e .I!'spection 
W. F'1ske M a rsha ll .... ... . .. .... ·" .. . .. Ch1ef, L1censmg DlV1Sion 
R. R. R eining ... . ... . .. . . . ... . . • .... . . Chief, R egistration Section 
Dr. H a rold J. Cooper .. .. • ... . . . ...... . Chief, lVI edica l Section 
Richa rd C. G az le y ... .... . . ............ Chief, Engineering Sec tion 
J esse K. Lankford .... . ....... . , . ... . .. Cha.irman, Accident Boa rd 
Rich a rd S. P a.ul ett ... . ... . ..... . .... . .. Chief, Enforcement Sect ion 

Director of Aeronautic D evelopment .. . ........ Ha.rry H. Blee 
A. P endleton T a liafe rro, Jr .. .. .... . ... .. Chief, Airport Section 
E a rle R. Strong ... .. .. . .. .. ... . ....... Chief, Sta tistics and Distribution Section 
George Gardner . . .. . ... . , ...... . ...... Chief, Editorial Section 

Chief Engineer, Airways Division ..•.. .. . . ..... F. C. Hingsburg 
C. J. Stanton ......... , . .. ... . . ... .. . . Airw!l~S En~;<"ineer 
L. W. Lawrence .. . ... .. . , .. . . . . . .. . .. . Adnumstrat1ve Officer 
H. J. Walls . .... . . . .. . . ... . , . . .. ... ... R a dio Engineer 
Eugene Sibley ... . .. .. . . . . ..... . . . .. . . . Chief, Wea ther and Communica tions Section 
A.]. LaBaie ....... . . .. ... .. . , . . .. . . .. Chief, Construction Section 
W. T. Miller .. • ... ,. , , .. . .... . ... . . . . . Supt. Airways Extension 

Air Mapping Section (Coast and Geodetic Survey) 
Raymond L. Ross .... . . , . ..... . .. .. ... Chief, Air Mapping Section 

Aeronautical Resea rch Division (Bureau of Sta.ndards) 
Dr. L. ]. Briggs ... . .... .. . . .. . ....... . Chief, Aeronautica.l Research 



AIRCRAFT YEAR BOOK 

DIPLOMATIC SERVICE TO THE UNITED STATES 

Mexico. . . . . . .. Seilor Coronel Don Fmncisco J. Agu ila r. M i! it , ry Attache. 
Italy .. .... . ... . . . .. .. .. . . Commander Paolo Sbcrnad ori, Air Attache. 
Spa in .. ... . . .. . . . .. . . . ... M ajor j oaq uin P in nell Riera , .'panish Army , 11 ! ilit ry Attach<'\ . 
Cuba .. . . . .. .. . ..... . ..... Capta in Enriqu . A. Prieto. !'v!ihtar;• Attach(; . 
France . . . . .. . . ..... . . . .. . Major Georges T henau lt , Air Attache . 
Chile . . .. .... . ........ . . .. Se t1 or D o n ' arlos H. Lee , Com me rcia l Attache. 
J apan ...... .. . . .. ..... . .. Colonel Shohei Wnsh iz u , I. j. A. , Mi li tJJry Attache. 
P ola nd .. ............... . l'v!r. And rew a)?ieha . Commercia l Counselor. 
G reat Britain .. ....... . ... G roup Capta in !'he Ho norable L. j. I'i enn s . R . A. P .. Air Attnch6. 
Argentina ... . ... . . . .. . . ... Li eutena nt Co lo nel Don Ricardo Miro , Milita ry Attacht: . 
Hunga r?' ...... . . .. . . . . ... l'v!ajor Cou nt Marcel Stomm , Milita ry Attach· . 
Colom bm . .. . . .. . .. ... .... Colonel Don J orge . ·!ercado . Mi lita ry Attach e. 

DIPLOMATIC SERVICE OF THE UNITED STATES 

Army 
B erlin, Germany .... . .. . . .. Lt . Col. j aco b W . S . Wuest , U.S. A., Assis t a nt Military Attach{; 

. fo r Air; G ermany , Aust ri a , Czechos lova k ia . and Denma rk . 
Pans, F rance ....... .. ..... L t. Cot. Frank P. Lahm. U.S . A ., Assistant Milita ry Attache fo r 

Air; Prance a nd Spa in. 
Lond on , England . ... . ..... Maj . Martin F. Scanlo n , U . S . A ., Assistant Milita ry Attache for 

A_ir; Great B ri ta in. 
Rome, Ita ly .. ... ... ... . . .. Capt. F . M. Brady , U. S. A .. Assis tant Mil itary Attache for Air; 

tta ly and G reece. 

Navy 
London . . . .. ... . ...... .. .. Comdr. R . T. H a nson . Assistant Naval Attache fo r A v·iat io n . 

IA!so acc redited to P aris , Th e Hag ue , Berlin , Madrid, and 
Lisbon.) 

Rome ... . . . . .. . .. ........ Lt. Comdr. F. W. P en no ye r, Jr., Ass ista nt Nava l Attache for 
Aviatio n . 

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS 

COMPIL ED BY BuREAU O F F ORE IGN A ND D O M ES TIC C O MMERCE 
DEPARTMENT OF C OMME RCE, \VA S III NGTON, D. C. 

Th e following li st is prepared for the co n ven ience of American exporte rs and m a nufac­
turers of a ircraft , parts , a ccessori es , a nd supplies who wish t o place information rega rd ing 
the1r products before aeronautical officials a nd burea us ab road. 

ARGENTINA 
Lieutenant Colonel Angel M a ria Zuloaga, 

Directo r General of Aeronautics, Minis­
try of War, Ca11e Charcas 628, Buenos 
Aires, Argentina. 

Captain Marcos Zar, Director General 
of Aeronautics, Ministry of Marine, 
Ca11e Cordoba 2257, Buenos Aires, 
Argentina. 

Mr. Juan Jose Mundin Schasster, Director 
General of Civil Aeronautics, Ca11e 
Ascuenaga 957, Buenos Aires, Argentina. 

Lieutenant Colonel Jorge A . Mani, Direc­
tor General of the Army Air Service, 
Argentine Army Air Base , El Palomar, 
Argentina. 

Mr. Bme. de Ia Colina, Aeronautic Engineer, 
Director of The Military Aircraft Fac­
tory "Aero Tecnica," Cordoba, Argen­
tina. 

AUSTRALIA 
Wing Commander W. H. Anderson, Third 

Air Member, Air Board (Supplies), 
D epartment of Defense, Melbourne, 
Australia. 

Han. Albert E. Green, Minister of Defense, 
Melbourne, Australia. 

C olonel H. C. Brinsmead, Contro11er of 
Civil Aviation , D epa rtm en t of Defense , 
St . Kilda Road, Melbourn e , Australia. 

Air Commodore Richard W illiams , Chi ef 
of Staff, Royal Australian Air Force, Vic­
t oria 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 Tind!, Technical Chief. Aviation 
Department, Ministry of Commerce and 
Transportation, I, Stubenring I, Vienna, 
Austria. 

BELGIUM 
Mr. Maurice Lippens, Minister of Trans­

ports, Brussels, Belgium. 
Captain Kervyn de Lettenhove, Minister 

of National Defense, Purchasing Bureau 
of Aeronautic Equipment, I r Rue Leon­
ard d e Vinci, Brussels, Belgium. 

Professor Emile Allard, Director of T echni­
cal Service, Chausee de Waterloo, Rhode 
St. Genese, Belgium. 
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General Vnn Crombu_g be ( R. P . A. j.) . 
Directo r · en ml of Ae ro nn • ics . 90 Rue 
d In i . Brussels . Belgium. 

Lieu cnnnt. Gene l Pie rret . Ins pecto r Gcn­
er I of Aerona utics . ~-l P lace D 1 1;-. 
Bruss Is . Bel ium . 

np in- o m mandon t C mbbc. Directo r o f 
Air l\n ,,ig tion c r-vicc. 90 Rue d e a 
Lo i. Brusse s . Be gium. 

BOLfYA 
. l in is ter of \Yn r . L a Paz . B oliv ia . 
Li cu t nnnt Co lo nel Berna rdino Bi bao R .. 

Di:cc o r , chool of Avi tio n . L P =· 
Doli ,·ia. 

BRA ZfL 
cnernl \ icto ri ano Amnha . Directo r de 
Aviacao Mil it.n r . Mi nis tcrio de Gue rra . 
Rio de janeiro . Brazil. 

/l l a jo r P liilio. Cornm nnda nte dn E scol de 
Avincao l\ l ilitn r . Campo dos Affonsos . 
R io de Janeiro , Brazil. 

!\lmiran tc Prot ogencs Gui mnrnes . Direc to r 
G cn rnl de Avincao l\nva l. Mi nis tcrio 
da Ma rinba . Rio de J anei ro , Brn~i l. 

Capita o de Corvetn Augusto hort. Direc­
t o r de Aeronauticn Naval. llha do .ov ­
ernador, Rio de j aneiro . Brazil. 

Dr. Cesar G ri llo , D irecto r de Aeronau t ica 
iv il , M inis te rio de Viacao e Obras Pub ­

licas , Rio de J a nei ro . Brazil. 
D r. Luc iano K oele r . Chief of Traffic Divi­

sion . Depurtnmen to de Acrona utica 
C ivil. M in istcrio do. Viaca o e Obras 
Pu b licns . Ri o de J aneiro . B ra.zil. 

D r. F urtado R eis , Chief of Admirtis t.mtive 
Di vision, D epartamento de Aero na utiea 
C ivil. Ministcr io da Viacao e Obrns 
P ublicas . R io de j ane iro , B raz il . 

Commatu:lant e do Ser vico Aereo, F o rca 
Pu bHca , Sao P a ulo , Bra zil. 

BRITISH EAST AFRICA (RHODESIA) 
Lieutena n t Colonel G eorge Pa rsons , D irec ­

t or C iv il A v ia tion D epartment , B ula­
wayo, Rhodes ia. 

BRITISH WEST INDIES 
Trinida d Air Board : 

Hon . S . M. G ri er , B .A., C.M .G. 
H o n. Cecil G . Ge ra hty 
H on . E. A. V. Darton 
Mr. H. J. Nanki vel. Secre ta r y (All at) 

Trinidad, British Wes t I ndi es . 

BULGARIA 
Director P. D . Popkristeff, Bureau of 

Ae rona utics, Sofia , Bulga ria. 

CANADA 
Colonel The Honora ble D . M . Sutherland , 

l'vlinister of N a t ional Defence, D epa rt­
m ent of Na tio nal D efence , Ottawa , 
Ontario, Canad a . 

Mr. G. J. D esha ra t s , D eputy Minist er of 
Nationa l Defence , D epartment of Na­
tiona l Defence, Ottawa , Onta rio , Ca nada . 

Wing Comma nder L . S. Breadne r, Director 
Roya l Ca na dia n Air Force, D epa rtment 
of N a tiona l D efence, Otta wa , Onta rio , 
Ca na da. 

Wing Comma nder G . 0. J ohnson. Acti ng 
Direc t or of Civil Government Air Opera­
tions , D epartment of Na tiona l D efence, 
Otta wa , Onta rio, Ca nada. . . . 

Mr. J. A. Wilson, Controller of C1v1l Av1a-

tion , Department o f :\ntionn Dcience , 
w . Onta rio . Canada . 

ro up ap in E. \\' . tedman , C hief 
A ro nnuticn Engineering Di\·ision. D e· 
p rtment of . · tio na! Defence. Ot tn wn . 
Ont rio . Canad . 

CBlLE 
r. Fr;'lncisco G rein K .. D irecto r Adminis ­
tr ti,· e e n ·icc.s . Ministry of l nterior . 

nntiago. C hile. 
Co mma nd r Ramo n Vergn ra M.. nder­

rcta.ry for Aviatio n . iMinist.ry of In­
te ri or. an t.iago . C hile. 

r. .Fre eri co Ba r. ona W.. Direc r of 
Aeronautics . Minis r}· o: lnterior, :m ­
ti ago. C hile. 

l\'! ajor 1\! anuel Frn ncke i\1.. Ministry of 
lntcrior , nn t iago. C hile. 

CHl .NA 
:\! r. T. \ . Soong. M iniste r of Finan ce 

' m king. C hina . ' 
1\! r . Wang P ei C hun, l\ [ in ister o f Co mmuni­

catio ns. Nanki ng. C hina. 
General Chan11 Hwei C hang, Direc to r o f 

Avia t ion, War D e pa r tment , Nanking , 
hina . 

l\Jr. N ieh K a i I h. Directo r Air Mail Bureau . 
Minis try of Communic tions. Nanking, 
China . 

General Cha ng H wang H siang , Aviation 
H eadquarters. Mukden Governmen t . 
Mukden. Manchuria , Ch.ina. 

Colonel H cu hih Ying. A,·ia t ion Hea -
quarters , M ukden Government , .1u k­
den . l'V! anchu ria. C hinn. 

M r. F ung ':i ung , c/ o F ung Yung U niver­
si t y, Mtlk en , Manchu ria , China. 

Naval .'\ir Establ.ish.ment, Mamoi, F aa­
chow. Chinn. 

Chow P ohang. Comm a nde r. Can ton Avia­
t ion Bureau , Canton, C hinn. 

COLOMBIA 
Genera l G regorio Victoria, J eie de !a Sec­

cion de Av·iacion, M inistro de G uerra , 
Bogota . Colombm. 

Dr. Alberto Pu ma rejo , M inist ro de Cor­
reos y T elegrnphos. Bogota, Colombia. 

D r. Francisco J . Chaux, Ministro d e Indus­
trias , Seccion de Aviacion Civil , B ogot a , 
Colombia. 

COSTA RICA 
Secreta ry , D epartmen t of State and P ub lic 

Security , San J ose, Costa R ica. 

CUBA 
Brig. Jose Semidny Sua rez y Dia ri a , Secre­

t a ri a de Ia Guerra y M a rina, H abana , 
Cuba . 

Genera l Alberto H erre ra, C h ief o f Sta ff 
Minis try of W a r a nd M a rine , H abana : 
Cuba . 

Colonel Ju_lio Saaguily, Chief of Air Corps, 
Secretana de Ia Guerra y M arina , H a ­
ba na , Cuba. 

Co mmandan te Ovisio Ortega , Secret a ri a de 
Ia Guerra y Marina , H a ba na , Cuba. 

Comma n<;ta nte F. F erna ndez de La ra , Chief 
of M1hta ry a nd Co mmerical Aviation 
Secretaria de Guerra y M a rina Cuba ' 
s/ r H a bana , Cuba . ' ' 

Ca p t ;;t:n M a nue l Arozarena y R eyes, Secre­
tan a de Ia Guerra y M a rina , H a ba na , 
C uba. 

Dr. J ose Antonio M a nta lvo , Chief of Co m­
munications, Habana , Cuba . 
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Lieut. J ack Nodgson, Chief of Air Mission , 
Ca mp Columbia, M a ri a na , H abana , 
Cuba. 

CZECHOSLOVAKIA 
Dr. Karel Vyskovsk y, M inis t er of Na tiona l 

Defence , General Faj fr (In cha rge mili­
tary a via tion). 

Lieutenant Colonel K. J a nousek, Chici , 
Adminis tra t ive Section. 

Colonel lng . j. K cj!a , Ch ief. Techn.ica l 
Sec t ion. 

Lieutena nt Col onel 0. Svitak, Chief Super­
visory a nd Purchasing Sections , J''o'! in is­
try of National Defence, U!.icc 'arodn i 
Ob rany, Prague-Bubcnec, Czechos lo­
vakia. 

l ng. J an D ostnlek, Mi nis ter o f Public 
Works. 

Chief. lng . V. R oubik, Chief of Aviation 
Depa rtment . 

lng. ] . Najbrt, Administrative Sec t ion. 
Dr. ln!l' . Gustav Sticha , Technical Section, 

Milllstry of Public Works, Prague­
Smichov, Czechoslovakia. 

DENMARK 
Obersti ljtnant C. C. ]. Forslev, Chief o f 

Army Avia tion Corps, Minist ry of Wa r, 
Copenhagen, Denmark. 

Or!ogskaptajn, A. E. V. Gra ndjean, Chief 
of The Naval Aviation Corps, Ministry 
of War, Copenhagen, D enmark. 

Ekspeditionssekretaer, Mr. Knud Grege r­
sen, Ministry o f Public Works , Copen­
hagen, D enmark. 

DOMINICAN REPUBLIC 
Sr. Alfredo Ginebra, Director General o f 

Public Works, San to D omingo, Domini­
can Repu blic. 

Sr. Alfred Ricart Olives, Secretary of State 
for National Defence, Santo Domingo, 
D ominican R epublic . 

ECUADOR 
Colonel Ca rlos A. Guerrero, Minister of War 

a nd Aviation, Ministry of W ar,Guayaqui l, 
Ecuador. 

Major Guillermo Freile Crus , Chief of 
Aviation Section, Ministry of War, 
Guayaquil, Ecuador. ' 

Senor Sixto Duran Bellen R .• Minister of 
State and Public Credit, Quito, Ecuador. 

Messers. Mona and M eta, (Ecuadorean 
Government Purchasing Agents), I 90S 
North American Building , Philadelphia, 
Pennsylvania. 

EGYPT 
Minister of War and Marine, Cairo, E gypt. 
Under-Secretary of State , Cairo, Egypt. 
Major D. D. Long, Air Consultant, Avia-

tion Department, Ministry of Commuica­
tions, Cairo, Egypt. 

EL SALVADOR 
General Antonio Claromunt, Chief of Avia­

tion, San Salvador, El Salvador. 
Pia Romero B osque, Minist e r of War, 

Marine and Aviation, San Salvador, El 
Salvador. 

ESTONIA 
Colonel Richa rd Tomberg, Chief of Air 

Defense, Ohukaitse Staap, Miini Sa dam 
2, Tallinn, Estonia. 

ETIDOPIA 
Belatin Ghcta Wa lde t>l nri a m ( In cha rge o f 

aeronautics) Addis Ababa , Ethio pia . 

FINLAND 
Po ulustusmin is tcrion l ns inooriosasto , Tek­

n il li scn T o imis on Paall ikko . K or K ea­
vuo ren ka t u 2 I, H cls ingf o rs , F inla nd. 

Colonel \V. Vuo ri , Com mander-in-Chief 
Air Fo rce , Foh jcisran ta 20 . B. Helsing­
fors , P inla ncl. 

(Purchases of fl ying equ ipment a re made 

b y): C . f 'f h . I D" . Colonel L. S ta rck . h•e • ec mea •v• -
sion , Mi nistq • of Defense ; t>! njo r R . J:l al­
lamaa , Chief of Acronnu t1 ca l cclt l? n . 
T ech nica l Di vision , General Staff , ~lt n ­
is try of Defense. 

FRANCE 
M. J acques- Lo uis Dumcsn.il , Minis ter of 

Air. 
M . L oui s Co uhe. Secreta ry General and 

Chief of the Cabinet . 
M. Eti ca ne Riche , Under-Secretary for Air, 

Air Min is try , Pa ris, France. 
General Ba res , Inspector of Nation a l 

Aerona utics . 
M . Caq uot , Director. 
Genera l Pujo , Chief of Nat ional Aero-

na utics . . . 
Ingcnieur Genera l du Genia Ma nt1me 

Fortant, Directeur du Service Technique 
de I'Aeronautique Milita ire . 

Captain de Va isseau ]. ]. ] . 1 -. L ab orde, 
Di recteu r de l 'Aeronautique Ma ritime. 
(All at) Paris, Fra nce. 

FRENCH INDO-CIDNA 
High Commander General of the Troups of 

Indo-China, H a noi, and Fr. Indo-Chi na, 
Saigon, French Indo-China . 

Com ma nder of th e Navy, Saigon , French 
Ind o-China. 

GERMANY 
(Ministerialdirigent) Dr. Ing . E. H. 

Ernst Brandenburg, R eichsverkehrs min­
isterium, W ilhelmstrasse So, Berlin, 
Germany. 

Ministe ri a lrat Dr. jur. Alfred vVegerdt, 
Rcichsverkehrsministerium, Wilhelm-
strasse So, Berlin, Germany. 

Geheimer Ober Regierungsra t Willy F isch , 
Reichsverkehrsministerium, Wilhclm-
strasse So, Berlin, Germany. 

Ministerialrnt Mueh!ig-Hofman, Reichsver­
k ehrsministerium, Wilhelmstrasse So, 
Berlin, Germany. 

Oberregierungsrat Baeumker, R eichsver­
kehrsministerium,Wilbelmstrasse So, B er­
lin, Germany. 

Oberregierungsrat Geyer, Reichsverkeh~s­
ministerium, Wilhelmstrasse So, Berlm, 
Germa ny. 

Oberregierungsra t Koch, Reichsverkeh:s­
ministerium, Wilhelmstrasse So, Ber!tn, 
Germany. 

Oberregierungsrat Herath, Zentralstelle fuer, 
Flugsicherung, Berlin, Germany. 

GREECE 
Mr. A. Zannas, Mi nis ter of Air, Ministry of 

Air, Rigillia Square, Athens, Greece. 
Genera l M ereditia, Director of Military 

Avia tion, Ministry of Air, Rigillis Squa re, 
Athens, Greece. 
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. r. f\. Levidis. Direc o r of Civil .•\\·i tion, 
i\linis try o f Air , Rigi ·s uarc , .'\i ens , 

rceec. 
cncml Ad am icbis , C hief , . !i itn ry Avia-
ti o n . loni k:i, Greece . 

cner·al G . Lnscnrnkis . . P resid c n ·, Ccn rn 
Aeronautical Committee of Greece, 
t\ t beus , Greece. 

GUATEMALA 
olonel i\•ligu el a rcia Grnnados , C hiei of 

:"ll i li r y Aviatio n , La Auro rn , Guate­
m Ia City , Guatemala. 

'enc.ral J ose \ icto r Mejia , Director of 
Ac.ronnu lics, G uatcma a City , Gua temala. 

HONDURAS 
/l!i n ist ro de G uerra y Marina , T egucigalpa , 

H onduras . 
l\li nis tro de F omento , Obrns Publicas, 

A.g·ri culturn y Traba jo, T eg ucignlp:l , 
H onduras . 

HUNGARY 
Dr. George de Rnkosy, Colonel. Director 

o f Aero nautics , Fo. Utcn 6, B udapest II, 
Hu ngary. 

INDIA 
Air Vice-Marshall Sir E. L . E llington 

K. C . B., Roya l Air F orce, I mperi a i 
Secreta.ri a t, R aisina, Delhi, I ndia. 

Mr. F. T y mma, Directo r o[ Civil Aviation , 
Department of Industri es and L a bor, 
Government of India, D elhi, India . 

Mr. H. A . Sams, Director-Genera l of Posts 
& Telegraphs, D elhi, I ndia . 

IRAQ 
l'vlr. D. W. Gu mbley, Direc tor of Ci vil 

Av iation, Ministry of Economics and 
Communica tions, Bagdad, Iraq. 

ITALY 
General Ita lo B a lbo, Secretary of Sta te for 

Air, Air Ministry, Rome, Ita ly. 
Mr. R affaello Riccardi, Under-Sec.reta ry of 

State for Air, Air Ministry, Rome , Ita ly . 
Genera l Giusepl?e Valle, Acting Chief of 

Staff, Air Mimstry, R ome , Ita!}•. 
General Cristofa ro Ferrari, Chief, Direc­

torate of Studies and Research , Air Min­
istry, Rome, Ita ly. 

G eneral Arturo Crocco, Direc tor of Con­
struction and Supplies , Air Ministry, 
Rome, Ita ly. 

General Ernesto P ellegrino, 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, Ita ly . 

JAPAN 
Director, Aeronautics Burea u, Department 

of Communica tions, Otemachi 2-chome, 
Kojimachiku, Tokyo, J a pa n . 

Director, Navy Aeronautics Headqua r­
ters, Navy Department, Kasumigaseki 
2-chome, Kojimachiku, Tokyo, Japa n. 

Army Aeronautics Headquarters, Army 
Department, N a ya busacho, Kojima-
chiku, Tokyo, Japan. 

C a ptain I. Sunaga, Inspector for Aviation, 
1775 Broadway, New York, N.Y. 

L.ATYIA 
Colonel Sku.rbe, C hief of A•·ia ' io n , Riga , 

La tvia. 
Colonel J akubov, C hief o f Naval A,·ia ion , 

Libau, Larvia. 
Colonel Arga.ls, C hief of the Technicn De­

pnrtf!lCJJt of t he General S taff, Riga , 
Lat\' IEl . 

Gene.ral Rukcvics, C ruei of Armament , '\\ nr 
Office, Riga, .Latvia. 

Colonel Zcpbts , Asst.. C hief of Armament 
Wnr Office . Riga , Latvia . ' 

hlr. Au ttins , Director. Post and Te cgraph 
Dep:J.,rtment, Ministrv of Communica­
tions , Riga, Latvia. -

LITHUA.NIA 
Colonel S. P undzcvicius , Chief of A'' iation , 

M.iuistry of D efense . Ko,,no, Lithuania. 
Captai n G usta.i tjo, Assistant C hief of 

Avia tion, M.in.istry of Defense , Ko,·no , 
Lithua.nia . 

MEXICO 
General Pedro Caloc.a , Jeie del Departa­

mento de Aviacion Milita.r , Seer taria de 
Guerra y Marina, Mexico, D. F. , Me:<.i co. 

Colonel Samuel C. R ojas, Assistan t C hief . 
Aviation B u reau, D epartment of \\ ar 
and Ma.rine, Me.:t.ico, D. F., Mex.ico. 

I ng. Gustavo P. Serrano, Commun.ica ­
ciones y Obras Publicas, Mexico City, 
M e.'t.ico. 

Colonel Roberto Fierro, J efe del D eparta­
mento de Aerona utics Civil, Secrc.taria 
de Communicaciones y Obras Publi~a.s , 
Mexico, D. F ., Mexico. 

NETHERLANDS 
Lieutenant Colonel W. F. Si lle,•is , Director, 

Bu.reau of Air D efence, Gene.ra l Staff of 
Army, The H ague , The Netherlands. 

Lieutenant Colonel]. J, van Santon, Com­
manding Officer, General Staff, Air Divi­
sion, Soestc.rberg, T he Hague, The 
Netherlands. 

Colonel ] . G. Bimbergen , Command ing 
Officer Anti Aircraft Artillery, Utrecht, 
The Netherla nds. 

Ca ptain J, P . R em.ignse , Commanding Offi­
cer, Royal Naval Air Service, De K ooij, 
The Netherlands. 

Dr. E. B. Wolff, Engineer and Direc tor 
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 Netherla nds. 

NETHERLANDS EAST INDIES 
Lieutenant Colonel Hoeksema de Groot, 

Chief, Army AYiation Department 
Ba ta ,•ia, Java. ' 

Group-Commander E . A. Brunner, Naval 
Flying Sta tion, Batavia , J ava. 

Capta in W. Leenderts, D epartment Van 
Oorlog, Bandoeng, J ava. 

Lieute nant r st Cl. J. Olivier, D epartment 
of Marine, Weltevreden, Batavia, J ava. 

Mr. H. A. Vreeburg, Chief Engineer, T ech­
nica l Division, Army Air Service, Ban­
doeng, J ava. 

Dr. W. L. Groeneveldt, Meijer, Director of 
Civil Avia tion, D epartment of Interior, 
Bandoeng, Java. 
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NEW ZEALAND 
Ma jo r Gene ra l Sincl a ir Burgess, Command­

ing Office r of t he New L.eolancl Defence 
F orce , Wellington, New Zcnlnncl . 

Squadron-Leader T ho mas H. Wi lkes , Di­
rec t or of Air Ser vices , D efence Depa r t­
men t , W ellin gton , 1 cw Zea l. nd. 

NORWAY 
Lieu tenant Colonel T. K lingenbe rg , Chief 

of Ar m y Ai r Corps , Chai rma n o[ Ai r 
Ser vice Council, Pestningen , s lo, ·or­
wa y. 

Commander H . E . Bruusgaard, Chief of 
Naval A viation , K a rljohansvern, H ortcn , 
Norway . 

PARAGUAY 
Genera l Man lio Schenoni, M inis try of W a r 

and M arine, Asu nc i n, P araguay . 

PERSIA 
Colonel Ahmed Kh a n Na khitcheva n, Chic[ 

of Aviation Burea u, Mi nist ry of \-\ ar , 
Teh era n , P ers ia . 

PERU 
Ca pita n de Fraga ta F ederico Diaz Dulanto 

Minis te r of Marine and Aviat ion, M in: 
is try of M a rine and Aviat ion , Aven ida 
Pierola , Lima , P eru . 

Colone l Ju a n E . O' Connor, Inspec tor Gen­
e ra l of Avia tion , Mi nis try of Ma rine and 
Avia tion , Avenid a , Ave nida P ierola 
Li ma , P eru. ' 

Co mma nder Ca rlos A. G ilardi, Direc tor of 
Mili ta ry Avia tion School, Las Pa lrnas 
Chorrillos , Lim a , Peru. ' 

Comm ander A . Za mudio , Direc tor, Naval 
Air Base , Ancon , Peru . 

Comma nder F ederi co R ecava rren, Direc tor 
G enera l de los Servi cios de Aviac ion, 
Ministry of Ma rin e a nd Avia tion, Avc­
nida Pierola , Lima , P eru . 

Lieutenant-Com mande r J ose R. R aguz, 
C hief of the Avi ation Sta ff, Ministr y of 
M a rine and Avia tion , A venida Pierola , 
L1ma, P eru. 

Lieutenant-Commander Ca rlos Zegarra, 
Di rector of Civ il a nd Commercia l A via ­
tio n, Ministry of Ma rine a nd Avia tion , 
Avenida Pierola , Li ma, P e ru . 

Commander J ose Alva Sa lda na , Chief of t he 
Aereal Forces in the" Monta na ," l qu itos , 
Peru. 

Captain Carlos Alva rino H err, Chief of the 
Aerial Base of San R a mon , San R a mon, 
Peru. 

Lieutenant-Commander Jose Estremay­
oyro, Chief of the Nation a l Aviation 
Service, Ministry of Marine and Avia­
tion, Lima, Peru. 

POLAND 
Hon. J u lian Everha rdt, Department of 

Civil Aviation, Ministry of Communica ­
tion, Warsaw, Pola nd. 

Lieutenant Colonel Gluchowski, Milita ry 
Institute for D evelopment of Aeronautic 
Equipment, Warsaw, p,)]a nd . 

Mr. Witold Czapski, D e partment D irector, 
Ministerstwo Kolei, ·w a rsaw, P oland. 

Colonel Ludomil Rayski, Chief, Avia tion 
D epartment, Ministry of Military A.f. 
fairs, Warsaw, Poland. 

Lieutenant Colonel Adoznski, 2nd Assistant 
Chief, Aviation Department, Ministry 
of Military Affairs, Warsaw, Poland. 

f~ R BO 

PORTUGAL 
ccrctnr)' , . "rnionn. Air Co uncil. Prcsi­
dcnci do ~li ni s crio . Lis!Jc>11 , Po rLu · ~1. 

Director do \nnn de :\cro nnuticn . Trn,•css. 
deS . :\ n lo nio d . ·c. J 1. L"•hon . Po r ug .>l. 

Cornmandan e da Esco!n :O.lo lit a r de A'' l· 
• o , rnn j do M nrq cz , Ci ntr:l . Po r u ­
gal. 

Comm nd nte c.l Escoln . l ilita r de :\c ro­
nautica , Alvcrca . Po rtun. I. 

Directo r do Pnrquc c.l o :-.t a cri I :\ cro na u­
tico. Alvcrca . Por ugal. 

Co mmanda mc do Grupo de E uadril h s 
de Avincao. ··Republic :· \ mado r . 
Portuga l. 

Director da Acronnu tica . ' nva . ~ l ini s cri 
dn Marinha . Lisbo n. Po rtugal. 

Cornmanclan tc c.l o Centro de Aviacao :-.; " ' I. 
Born Suoccsso . Lisbon . Po rtugal. 

RUMANIA 
General Al c~nnc.l ru Gorsk i. Inspector Gen­

era l o[ Ae ronaut ic , 11 1 in is ry o f \\'a r . 
Bucha res t , R uma nia . 

Gene ra l Ch . Ru)insch i, Direc to r of Civil 
Aviation , Civtl Aviation Dcp. rtment . 
Min ist r y of l ndu s tr~· and Cornmcrc . 
Bucharest , Rumani a . 

Colone l Andre Popovir.i, Direc to r of Ruma -
nian Aircraft I n us r}•. t ra da f. 
Voevozi 57, Bucharest 111, Rumania . 

SIAM 
.1a jor Genera l P hya Chnlvcin Akas . 

Di rector G ne ra l of Aeronaut ics . . l in is ­
try of \Var , Ba ngko k . "ia m . 

Colonel Ph ya Vehasyan ilp siddhi, Ass is t ­
an t to Directo r Gene ra l d Ae ron a u ~ics . 
J\lli nistry o f W a r , Da n kok, Siam. 

Some United S tates mate ri als pu rchase 1 
through: T he In te rna t iona l En gineering 
Company , 250 P a rk Ave nue , Ne w Y o rk 
City. 

SPAIN 
D . Manuel Aza na Dia z, Mi n iste r of Wa r, 

M adrid, Spain. 
D. J ose Gira l Pereira, Min is te r of M a rine , 

M adrid, Spain. 
D . Diego M artinez Ba rrios , linis tcr of Co m ­

mumca tion , M a drid . S pa in . 
Ilmo. Sr. D. Arturo Alva rez Bu y lla , Direc­

tor General de Navegacio n y Tra ns­
p artes Aereos , Mini sterio de Co mun ica ­
ciones , Alca la , s_6, M adrid, Spa in. 

Sr. D. Angel P as to r Velasco , Co manda nte 
de Artilleria , ] efe de Aviacion , Milita r , 
Jefatura de Aviacion MiLitar, Ministerio 
de Ia Guerra, M a drid . Spa in. 

Sr. D. Pablo H ermida . Ca pitan de Fragata , 
Jefe de Ia Seccion de Aeronautica Nava l 
del Minist erio de M a rina, Ministerio de 
Marina, Madrid, Spa in. 

SWEDEN 
Genera l K . A. B. Amundson , Commander­

in-CC.ief of the Air Force, Stockholm , 
Sweden . 

H on. C. G. Ekman, Minister of Defence, 
Stockholm , Sweden. 

Ing . T. Angs tro m, Chie f of Ae ro nautics 
Branch, D epartment of Comm unications , 
Stockholm, Swed en. 

Mr. C. J . Carlberg, Chief of Air Traffic 
Board, Department of Communications, 
Mynttorget 2, Stockholm, Sweden. 
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TURK..EY 
Zek i Bey, L ii nister of ~ · tionn Defence . 

An ·nrn . Tu r kc:;- . 
. l eci Bey , ndc r- e<: rc • r y in charge o ! 

\ vi a io n . :"-. !inis e r o f '· ion Deicn c . 
Ank rn . Tu rkc}·. 

.'\. l'u t Bey. Presiden t . Turkish A,- ion 
Lenguc , Ankara . Turkc ·. 

F e ,.,; Pnsha . hicf o f tali . . I i is ry of 
De:cncc . A nknrn . Turkey . 

As im P sha . Ass t. C h ief of Sta fT . A ·a ra, 
T u rkey. 

UNION OF SOUTH AFRICA 
H o n. H. W. ampSon . M inis try o f Pos s 

an<! Telegra phs . nion Buil ing . Pre-
tona . nio n o f Sou th Africa . 

oloncl ir H. A . \ ' an R }•ne,· I , D irec to r 
of \ ir ' c t ·icc , D epar mcnt of Defence, 
Preto ria , nion o i uth A frica . 

l\lr. P. L. Li ndup , . cc re tary , i,· il Air 
B oa rd, Pretoria . Union of o uth Airica . 

UNITED KINGDOM 
Th~ Righ t H onourable L o rd A~ul rce . 

I ... G. B.E .. K .C. . ec reta ry ot State 
_fo r Ai r. London . E ngland . 

Tn~ Rig h t H onourable ir P hil ip . . G. D . 
Sassoon , G .B.E. , C . l\. '·· l\!.P .. ' nde r­
Sccrctnry of State fo r Air, L ond o n , 
E ngland. 

A ir Chi ef l\! a rshall ir J ohn M. ' :ll mond , 
•. Q . B .. C.ivl. G .. C.V.O .. D . '.0 .. LL.D .. 

Chtef of Air ' tnff, Royal Air F o rce , 
Lo ndon . E ngla nd. 

Air ' ice M a rshall P . I. \ \'e bb-Bo we n . C . B .. 
C . l\l.G., Lond n. !\!e mbe r fo r P ersonnel . 
Ai~. C ou ncil . R oyal Air F orce. 

AJr Vtcc . •!a rsh nll H . C. F . D o wd ing. C . B., 
C . M .G., Membe r fo r Su pply and R e-

sc rch .. . ir Council . R o ya . Air Force , 
n on . Englau . 
Llewc lrn B u lock . Esq uire . C.B., 

.B.E.. e re ary o f Air Minis try , Lon-
don , E ng an . 

J.icu tenan olonel F. . helmerd.ine . 
. I.E. , .B.E .. D<recto r of Civil Avia­

tion. Lon ou . England . 
P . •· L. Be; m . E squire, C.B .E .. D eputy 

D irector o· Ci,·i A,·ia tion, London , Eng­
laud . 

URUGUAY 
olone Tydeo l.:lrre Borges, Director hoo 
o f . l ilitnr}· . viatiou . Cami no M endo_a , 
l l o nte,·ideo. ruguay. 

. I ajor Roge io O te ro . C h ief. D ivision of 
Inst ruc tio n . Mi lita ry cbool of A,·iation , 

amino Mendoza . 1\Ion te,, ideo. ruguay . 
Captai n A · io H. Frigerio . Director of t he 

Air Fleet. Mi lita ry School of A viation , 
Camino Mendoza , Montevideo , ruguay. 

VENEZUELA 
' encrn l j uan Vicente Gomez. Presiden t of 

\ nez uela and Commander in C hief , of 
Arm y a nd 1\av;- , Ca racas , \ enezuela. 

D r. Rafael Requena . ecretnr y t o General 
.o mcz . Cnraca . euezuela. 

o lonel Abigai l Olivarez . Di.rector o f Avia­
tion . l\l nmcn ·, Venezuela . 

o lonel Carlos anches , D irector of M arine , 
Min istry of War and Navy, C o..racas , 

enezuela. 
olonel A. Ch. Ca rdona , Direc tor of \Var . 

li n is try of \Var and Navy, Caracas , 
e.nezue!n . 

YUGOSLAVIA 
G enera l l'v!i luti n G. Nedi tc.h . C h ief of l\lfi li­

t a ry Av iation , Hd .• •\\riatiou Command . 
Novi Sad . Yugoslav ia . 

General Voj isla · M. Petrovitch . Assistant 
Chief of Milita ry Aviation. Rd . A\~ation 
Com mand, Novi ad . Y ugoslavia . 

Capta in of Corvette l\L M erllitchka , Chief 
of Naval Av iation, Hd. Naval Command . 
Zemun , Yugoslav ia . 

Captain T adi ja So nde rmayer. C hief of 
Ci,·il Aviation, I Njegoseva, B elgrade, 
Y ugosJa,,ia . 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

Rati11 gs Approved 
for which Certificate 

Name a11d L ocat io 11 ,1pproved Issued 
Airtech Training School Ground ( Transtort 7-15-29 
Airtech Field a nd l Lim. ommercial 
San Diego, Calif. Flying Private 

Parks Air College , Inc. Ground {Transport 7- 15-29 
Parks Airport and Lim. Commercial 
E. St. Louis, Ill. Flying Private 

D. W. Flying Service Inc. Ground { Lim. Commercial 7-15-29 
L eRoy Airport ' and 
L e R oy , N.Y. Fly ing Private 

T . C. Rya n Flying Ser vice Ground { Transtort 7-19- 29 
Ryan Airport and Lin1. o rnn1ercial 
3300 B a rne t Ave. Flying Priva te . 
Sa n Diego, Calif. 
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Rati1:Rs A pprcr.xd 
f or which Certifica te 

Na me ami L oca! io11 A pprorcd i ss :ted 

C urti ss-\\ right F lying Service 
Valley Stream Airport 

Ground { Trausc ort 2- 6- 30 Valley Strea m , L . l.. N . Y. 
In coml ination with and Lim. ommcrcinl 8- q - - 9 
cw Y ork Unive rsity Flying P rivate 

'ew York Ci ty 

Curti ss -Wright Fly·ing Service G round { Trans8ort 10- 9 - 29 
Grosse lie Air,Port and Li m . ommercial 8- 20- 19 
Grosse Ile , Mtcb. F ly ing P rivate 

Curtiss-Wright Flying Service of the Middle West Ground { T rans8 ort 9 - 2.1- 29 
F airfa x Airport and Li m. 'ommcrcial 
K ansas Ci t y, K ans. Fl ying P ri vate 

Von Hoff man Aircraft School Ground t Transport 10- 3- 29 
Lam bert Field a nd Li m. Commercial 
Anglum, M o. Flying Privat e 

Curt iss-Wright Flying Service 
1338 S. Micbi~n Ave. Ground { Trans8ort I O- 9- 29 
Chjcago, Ill. ( round) and Lim. om mcrcia l 
Curtiss-Retnolds Airport Flyi ng Pri va te 
Glenview, U. (Flying) 

B oeing School of Aeronauti cs Ground { Tra nsCort 10- 17- 29 
Oakland Municipal Airport a nd Lim . ommcrcia l 
Oakland, Calif. Flying Private 

Spartan School of Aeronautics Ground { Transc ort 10- 18- 29 
Apache Blvd. & Cha mberl a in Dr. and Lim. ommerci a l 
Tulsa, Okla. Plying Priva te 

Curt iss-Wright Flying Service Ground {Transport 10- 21-29 
Grand Central Air T erminal a nd Lim . Commercia l 
Glendale, Calif. Flying Private 

R oosevelt Avia tion Sr,bool, Inc. 
t r 9 West 57th Street Ground { Transc ort 10-25- 29 
New York, N.Y. (Ground) a nd Lim. ommercial 
R oosevelt Field No. I Flying Private 
Mineola , L. I., N.Y. (Flying) 

Curtiss-Wright Flying Service of South Memphis Ground { Transtort 6-26-30 
Municipal Airport and Lim. ommercial I I-I6-29 
Memphis, Tenn. Flying Priva te 

P enn School of Aviation Ground {Transport I2-I2-29 
Pittsburgh-Butler Airport and Lim. Commercial 
Butler, Pa. Flying Private 

Curtiss-Wright Flying Service Ground {Transport I-I8-JO 
55 Allyn Street (Ground) and Lim. Commercial 
Brainard Field (Flying) Flying Private 
Hartford, Conn. 

Curtiss-Wright Flying Service Ground {Lim. Commercial 3- 5-30 
46th and Colorado Blvd. and 
Denver, Colo. Flying Private 
Lincoln Airplane & Flying School 
24I5 0 Street Ground {Transport J-3I-30 
Lincoln, Nebr. (Ground) and Lim. Commercial 
Municipal Airport Flying Private 
Lincoln, Nebr. (Flying) 

Yellow Cab School of Aviation Ground { Transtort 4- 3-30 
Municipal Airport and Lim. ommercial 
Des Moines, Iowa Flying Priva te 

Curtiss-Wright Flying Service Ground { Lim. Commercial 4-28-30 
N.C. State College (Ground) and 
Raleigh Airport (Flying) Flying Private 
Raleigh, N. C. 

Hancock Foundation College of Aero. Ground {Transport 4-30-30 
Santa Maria Airport and 
Santa Maria, Calif. Flying Private 

" 

I 

- - - - - -- - - - - - - -- - - - - -~-~-- - - - - - - - - - - - - - -
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R al i7l gs i\ pproctd 
or which Catificatc 

; ·amt a " d L«al ion i\pproud I SS !ltd 
Curtiss- Wrigh t P lying Service G round { T r:1nsCort 6- 9-30 
Cu r tiss -Wright Ai. rt nnd Lim . ommcrc.ial 
bLog_nn Ficld -Aux.i 1a r;' ) Plying Pri,·n.te 

a umore . Md . 

K epco Tri -City F ;ring Service G round { Tmns~rt 6-16-30 
' cpco Tri-Ci y Airport n.nd Li m. mmcrcin.l 

Wiscons:i. R apids . Wis. F h·ing Private 

Cuniss - Yrigbt F lying Serv·ice Ground { Trons~rt 6-26-30 
Curtiss-Wrigh t Ai r rt nod Lim. mmercin.l 

on Mateo , n if. Fl;;ng Private 

lifo rnin Aerial Tmnsport Pl;riog Schoo G round { T rans8 ort 7- 23- 30 
M un icipal A.i(fajrt nod Lim . · ommcrcial 
I..<~s A uge cs , a li f. F lying P rivate 

F u rnitu re Ca p itol Ai r Service G round { T mnsCort 8-2!-30 
Gmnd Rapids Air :po r t and Lim . ommcrcial 
G rand R apids . Mich. Fl;ring Pri \•ate 

D allas Aviation Schoo l a nd A.i r College Grou.od t T mnscort I- 2-3 I 
Love Field and Lim. ommercinl 
D allas , Te:<:as Fl;ring Pri vate 

Pen n School o f Aviation 
C u.rti.ss-Bcttis Airport 
:McKeespo r t, P a . Ground {Lim. Commercial 9-28-31 

I n combination with a nd 
P ittsbu rgh Auto & Aviation School F hri ng P rivate 
~OS P enn Ave. 

ittsburgh , P a . 

B irm ingha m Ai.r Se rv ice, I nc. G round 
{Priva te Municipa l A.ir Kort and I I-I0-3 I 

Birmingham , • !a. F lyi ng 

MANUFACTURERS AIRCRAFT ASSOCIATION,· INC. 

300 Madison Avenu e, New York, N.Y. 

Officers 
President . . . .. . .... .. .... ... ... . .. . . . ... . ... . . . . . . . ... Frank H . Russell 

v· p ·d t {I· Don Ale:<:ander 
tee- rest en s · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Eugene E. Wilson 

Treasure; .. . . ... .. .... . .... . . . .. . . . . . . ..... ... .. . ... .. Clayton J. Brukner 
Secre t a ry . . .. ... . . .. . . .. . . . . . . . . .... . . . ..... . . .. ... . . . Wa lter C. Davis 
G eneral M a n ager . . . . . .... . ... . . . . ... . •. .. . .. ... .... . . . S . S . Brad ley 
Comptrolle r . ... . . . .... .. . .. . . . . . . . . . . . . . .. . . . . .. . .. . . . W. Russell Root 
D irector of P a t ent R esea rch .... ... ... .. . .. . . . ..... .. . .. John A. Sanborn 

J . Don Ale:<:ander 
E . T . Asplundh 
P eter R. B ensley 
Clayton J . Brukoer 

Directors 

B eoj . P. Castle 
E . L . Cord 
Walter C . D avis 
R euben H . Fleet 

H a rris M . Hanshue 
Glenn L . Mart in 
Prank H . R ussell 
Eugene E. Wilson 

The l\1ANUFACTURRRS AIRCRAFT ASSOCIATION, ! NC., organized in July , 1917, had for its 
primary purpose the administra tion of a cross-licensing agreement bet ween manufacturers of 
ai rplanes owning a g roup of several hundred patents, including those covering the basic Wright 
and Curtiss inventions . The Cross-License Agreement of July 24, 1917, was superseded by 
"The Amended Cross-License Agreement of December 31 . 1928," which is now in force. The 
latter a g reement which is printed in full in the Aircra ft Yea.r Book for 1929 (page 363), has 
been adopted b y n early all airplane manufa cturers in the United States. T he War and Navy 
Departments have also contracted with the Associa tion for licenses under pa t ents of all mem­
bers. The Amended Agreem ent 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 P a t ent R esearch Division and publishes 
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semi-monthly fo r d is tribution to members a curren t Diges t of U. · . a irpla ne paten s . sho wing 
offic ia l drawings. T he Associat ion a lso has an e;<tens i,·c libra ry co mprised o f nitc · • ta cs 
and foreign patents , books , other publications and d ocumen ts , and renders n genera p te nt 
se rv ice to members. 

Members, Applicants for Membership, and Licensees 

Aeroma rine Pl a ne & Motor Co ., I nc . 
Aero na u tica l Corp . of America 
Alexander Industri es , Inc . 
Alliance Aircraft Corp . 
American Aeronautica l Corp. 
American E agle Aircraft Corp . 
Amphibians , Inc. 
Bach Aircraft Compa ny, I nc . 
Bird Airc raft Corp . 
B/ 1 ilircraft Corp . 
Boeing Airplane Company 
Breese Aircra ft Corp . 
Buh l Aircraft Company 
B utler Aircra ft Corp. 
Cessna Ai rcraft Company 
Chance Vough t Corpora ti on 
Command-Aire , Inc. 
Consolid a tl'!d Ai rcraft Corp. 
Curtiss Aeroplane & Motor Co. , I nc. 
Curtiss-Caproni Corp. 
Curtiss-Wright Airplane Co. 
Da v·is Ai rcraft Corp. 
Dayto n-Wright Company 
Dou glas Aircraft Co., Inc. 
G . Elias & Bro ., Inc. 
F leet Aircra ft, Inc . 
General Avia tion Corporation 

·rent Lak s Aircraf orp. 
H nll- Aiumin un Airc raft Co r p . 
Hamil to n tllela lplnne mpnny 
K eys to ne Aircraft orp. 
Lener t Aircraf t Company 
Lockhead Aircraft Co rp. 
Loening A ron nutica l Engineering Co r p. 
Gl n n L. Ma rtin Company 
Mercu ry Aircraft , I nc . 
i\ l onocou pe Cor poration 
l\"avy D e1 a rtmen t o f the U. S. 
l\"cw Standa rd Aircraft Corp. 
Nicholas-B eazley Airp lane Co ., I nc . 
Packard Motor Car Co mpany 
Pitca irn Airc raft . I nc . 
R yan Aircraft Corpo ratio n 
Siko rsky Aviatio n Co rp. 
Spa rta n Aircraft Co mpa ny 
• 'tea rma n Aircraf t Company 
S t inson Aircraft Co rp. 
Sturtevant Ae ro pl a ne Company 
Szekely Aircraft & Engine Co. 
T homas-l\1 orse Airc raft Corp 
Viki ng Pl ying Boa t Com pany 
1iVaco Aircraft Co mpany 
Wa r D epa rtment of the U. S. 
Wright Aeronaut ica l Corpora tion 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

3841 Navy Building, Wa shington, D. C. 

j oseph S. Ames, Ph .D'., Chairm a n, P res ident, 
j oh ns Hopkins Univers ity, Ba lti more , Md. 

David W. Taylor, D.Eng., Vice Chai r man , 
Washing t on, D. C. 

Charles G . Abbot, Sc. D .. Secretar y, Sm ith­
sonian Institution . Wash ing ton, D. C. 

George K. Burgess , Sc.D ., Direc tor, Bureau of 
Standards, Wash ington , D. C. 

Wi ll iam F. Durand, Ph.D ., Professo r Emeritus 
of M echan ical Engineering , Stanford iJni­
versi ty, Cali f. 

B enjamin D . F oulois , Major Genera l, United 
States Army, Ch ief of Air Corps , W a r 
D epartment, Wash ington , D . C. 

H arry F. Guggenheim, M.A., The American 
Ambassador, Havana , Cuba. 

William P. MacCracken , J r. , Ph .B ., Wash ing­
ton, D. C. 

Charles F. M a r vin, M .E., Ch ief, Uni ted Sla tes 
"Weathe r Bu rea u , \Vash ingto n. D. C. . 

Will iam A. M offett, Rear Adm1ra l Un1ted 
Sta t es avy , Ch ief, Bureau o f Aero na utics , 
Navy Department , 'Nashing to n, D . C .. 

H enry C. Pratt, Brigadie r G enera l , . Umted 
Sta t es Arm y, Ch ie f. M a t en el D iv!sio n. A1 r 
Corps, ·wri~ht Fi eld , Dayton . Oh10. 

Ar&hur B. Cook, Capta in, United States 
Navy, Asst . Chief , Bu reau o f AeronautiCS, 
Navy D epa rtment , Washing t on , D . C. 

Colonel Charles A. Lindberg)1, New Yo rk 
City . . . .. 

E dward P. W a rn er, M .S., Ed itor "Av1abon, 
New Y ork City. 

Orville Wright, Sc.D., D ay to n, Ohio. 

George W. Lewis, Directo r of Aero"nautica l H enry ]. E. R eid, Eng in eer in Charge, La ng -
Research. ley M emori a l Aeronaut ica l Laborato r y . 

j ohn F. Victory, Secretary. Langley Field, Va. 

I 

J ohn ]. Ide , T echnical Assistant in Europe, Paris, F rance. 

Executive Committee 
j oseph S. Ames . . . . .... . . . . ...... . .... . .... ...... .. . .... Chairman 
David W. T aylor . ... .. . ... ..... . . . .. . ....... .... ... Vice C hai rman 
J ohn F. Victory ...... .. . . ....... . ..... .. . ... . . ..... ... .. Sec retary 

Charles G. Abbot 
George K. Burgess 
Arthur B. Cook 
Benjamin D. Foulois 

· Col. Charles A. Lindbergh 
Orville Wright 

·william P. M acCracken , Jr. 
Ch a rles F. M ar vin 
William A. Moffett 
H enry C. Pratt 
Edward P. Warner 
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NATIONAL AERONA UTIC ASSOCIATION OF U. S. A., INC. 

N t ion:tl He:tdqunt ~ rs , Dupon t Circle , Was hington, D. C. 

Rcprcsentati " e in l:. S . . \ . o i F<·d ~ra io n . ero utiq · c l nter na io nn e 

ll ira m Uinghnm . .. . . . . . . . . . . . . . . . ... .... . . . .. . .... ........... . .. President 
R"be rt 1. Pri cha rd . . . . . . . . . . ... . . . . . . ..... . .... . . .... .. .. ... 'ice President 
II. Ralph B ger.. .... . . . . . ...... . . . . ... .... . .. . ..... . .... . ...... ecreta ry 
j u!1n F. \ ' ic o ry... . . . . . . . . . . . . . ....... . . .... . . ... . . . .. . ...... .. .... .... Treasurer 

J oseph . \ m 
H r r;- H. B lcc 
Rich rd E. Byr 
F. Tru' ec 0 ,.;so 
J amc H . D ooli c 
.-\ mclia E a r han 
B c n ·amin D. Fo u o is 
\\~. Ir\· in o ver 

]. \\". Beretta 
Ray oopcr 

harles .L. Lawrance 
eo r e \Y. Le wis 

Ad <'iso ry Board 

Execut:i•e Committee 

P o rte r \ ~ns. Chnir mno 

H arry F. uggen eim 
F, n k H owl--s 
D ,.i . I ngn s 
R eed Lnndis 

hnrles A. Lin bergh 
ha r cs F. i\larvin 

\\" ;1 iam A. L\! offett 
Io rence M. You g 

C . F. Lienesch 
\\'i nship 1\unna .y 
F. . mart , Jr. 
R. F. Taylor 

N AVAL AVIATION OFFICLI\LS 

Bureau of Aeronautics 

Chief of Bureau . ... ......... R ea r Admir, Wi lliam A. M offett. 
Assista nt Chief o f Bureau .... Capt. Arthu . Cook . 
Aid e to the Chief. . .. . ... .. .. Lieut. S. C. Ri ng . 
Admin istra tion Divisio n ...... Comdr. A. C. Read. Comd r. R. K. Turner , Lieut. Co mdr. W. !vL 

L ockha rt, Lieut . F. T. \\ ard , Jr. 
Plans Di , ·ision .. .. .......... Comclr. M . .. Mi t scher. Lieut. Comdr. ]. H. Cacnpman , Lieu t . 

omdr. H. B . atadn , Lieu t. i\1. T . Seligma n, Lieut. F. C. 
F a ke . Capt. W . G. Farrell ( U MC) . 

F inancial D i,ision . ..... . . .. . Comd r. E . A. Cobey ( C). 
Fl ight Divisio n . . ........... . Comd r. H . B. C ecil. L ieut. C om dr. 0. B. H a rdison, Lieut . 

C o mdr. W. 11.!. Dillon , Lieu t . Comd.r. F. D. Wagner, Lieut. 
L i\1. l\'!cQuiston ( SNR) . 

M a t e ri e l Oi,·i s ion . ... . ..... . . Comdr. R. D. Weyerbacher (CC), C omdr.\\. W. Webster (CC) . 
Comd r. Garland Fulton (CC). Comdr. H. R. Bogusch, Lieut. 
Comdr. L. B. Richa rdson (CC). L ieu t. Comdr. G. R. F ai rlamb, 
J r .. Lieut . Comd r. R. E. Thomas (CEC) . L ieut. Wm . L . 
Richa rds (CE C). Li eut. R . E. F a rnsworth, Lieut. W. S. Dieh 
(CC), Lieut. Comdr. Go rdon R owe. Lieut. Comdr. L . D. 
\Vebb , Lieut. J . B. B arner, Lieut. M. E . Browder , Lieut . 
H. H . Good\\in . Lieu t. Comdr. G. R . Henderson, Lieut. 
C. R. Brown , Lieu t. R. D. MacCart (CC), Lieut. Comdr. 
R. S. Barnaby (CC), Comdr. C. A . P ownal. Lieut. Comdr. 
R. W. Flem ing, Lieut. Comdr. H. S. K endall. Lieut . G. D . 
T ownsend, Li eut. Comdr. M. R. Brownin!,( . Lieut. Comdr. 
C. A. N icholson (CC), L ieut. L . ] . Maxson (CC) , Lieut. Paul 
E. Pihl (CC) , Li eut. N . A. D raim (CC). Capt. J . A. Nelson 
(USMC) , rst Lieut. F . H . L amsoo-Scribner (USMC) , rst 
Lieut. C. E. Archer (U. S . A. Liaison Officer) . 

General In fo rmatio n . ....... . M ajo r 1\ . H. Sitz (USMC). 
M a rine C o rps Aviation ....... Maj or R o y S . G eige r , Capt. L. E. Woods, Capt. T . R. Shearer. 

Naval Air Stations 
Name Commallding Officer 

Hampton Roads, Va .. . .... . . .............. . . . . . .. .... Capt . K enneth Whiting 
San Diego, Calif. .. . .... . . . .. . . . . . .... ........ . . ..... . Comdr . Robert R . Paunack 
P ensacola, Fla ....... . . .... ...... . .... ....... ...... ... C apt. R. F. Zogbaum 
Anacost ia , D . C ........ ... . .................... . ... . . . Capt. Warren G. Child 
Seattle , Wash . .... . .... . . . .. .... . . ... . . . . . . . . . . ...... Lt. Comdr. Alfred E. Montgomery 
La k ehurst , N. J ... . ...... .. . . ... ...... . .... . . . . .. . . ... Capt . H a rry E. Shoemaker 
C oco Solo, C . Z ...... . ... .. ...... . .. ... . ..... . ... . .. . . Comdr. Alva D. Bernhard 
Pearl Harbor , T. H .. . ... . . . ... . .. .. ..... . ... . .. ... ... . Comdr. E . W . Tod 
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Marine Flying Fields 
Quantico, Va ........ . .. . .. . •. . . . . ........ .. . . . . .... . .. ·l a j. R al ph J . Mitchell 
Sa n Diego •. Calif..·. · : .. . . .. . . . ........... .. ..... . . . .. . lll a j . R oss E. Ro well 
P ort au Pnnce, Ha1t1. . ... .. .. .. .. ...... • .. . ........ . .. l\l aJ. Ja mes E. Dav1s 
Managua, N ica ragua . ...... . ..... . .. . .... . ... . .. .. .. . . Ca pt. F. P . Mu lcahy 

Carrier Divisions 
Comma nder . .... . . .......... . . ...... . ... . . . . . .. . . . .. . R ear Ad mira l H . E. Ya rnell 

(Additional duty as Commander Ca rri er Di vision Two) 
Chief of Staff .. .. .... . . ..... . .. .... . . . . . ......... . ... Ca ptain J oh n H. T owers 
Commander, Ca rrier Divis ion One ...... . . .. ... . . .... . . . Ca pta in G. W . :teele 

U.S.S. Lexin gton-Commanding Officer . .... .•. ... Capta in Ernes t J . K ing 
U.S. S. Saratoga-Commanding Office r . . .. . . ... . . . Ca pta in Frank I{ . . ·l cCrary 
U.S.S. Langley-Commandjng Officer .. .. . ..... . .. Ca pta in A. W . Fitch 

Airships 
U .S.S. Akron-Commanding Office r . ........... . . Lt. Comdr. Cha rl es E. R osend a hl 
U .S.S. Los Angeles-Commanding Oftlcer. . . .. . . . .. Capt. H. E. Shoema ker 

Naval Aircraft Factory 
Philadelphia, Penna.-Ma nager ... . . ..... .... . . ... .. ... ... .. . ... .. Comdr. S. M. Kraus 

Special Aviation Duty 
Aide t o Asst. Secret a ry of the Navy (Ai r) ... . . .. . . ... . ........ Lt. Comdr. R . P. Molten 
Aide to Com mander-in-Chief, U. S. Fleet ...... .. •. .. . . . ... . . . Lt. Comdr. D. B. D unca n 
Aide to Commander-in-Chief, Battle Fleet . . .. . . . .. . ..... ... .. Lt. Comd r . Ga il Morgan 
Aide t o Commander, Scouting Fleet . . . .. . .... . ... . .. - .. .. . ... Lt. Comd r. Wm . D . Tho mas 
Office of Naval Operations . .. ............ . .. . .• .. ... . . .. . . .. Lt. Comd r. C. T. Durgin 
Office of Fleet Training . ..... .. .. .. ... ....... . . . .. . .. . . • .... Lt. Comd r. S. P. G inde r 
Board of Inspection & Survey ... . .. . .. ... .... . .. . .. ... ..... . Lt. Comdr. T. P. J eter 
Bureau of Naviga tion .. .... ..... .... . ..... . . . . ... .. .. . .. . . . Comdr. Wadleigh Capeha rt 
Bureau of Ordnance .. . .. .......... . .... . .. .... ... .. . . . .. ... Comdr. E. R . McClung 
Hydrographic Office .. .. . ...... .. . . . . . • ... .. • .. .. .• . . . . . .... Lt. J ohn P. V. . Ves t 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 

Washington, D. C. 

Postmaster Genera l. ...... . . . .. ..... . .. .. .. .. .. . .. .... . . . . . .... . •..... Walter F. Brown 
Second Assistant P ostmaste r Genera l . .. . ...... . . ...... ... . . ..... . • . .. .. W. Irving G!oYer 
D eputy Second Assistant Postmaster General . . .... . . .. .. . ..•... ... ....... . Chase C. Gave 
Superintendent ..... . .... ... . . .. .. . . ...... .. .... . . .. ... . . . . •. ......... E. B . Wadsworth 
Assistant Superintendent .. . . .... ... . . ... .. . ... ... .. .......... . ... ... . ... J. W. Sutherin 

B. F . Myers, Assist ant Superintendent ... . .. . .. .... . . .. ..... . ... .... . . . . . .. . Chicago , Ill. 
J oseph Menth, Assistant Superintendent .. .. . . . . . . . . . . .. . .... . . ... ...... ew York, N .Y. 
A. 0 . Willoughby, Assistant Superintendent . .. . . . .. . .. . . . . •. .... .. . .. San Fra ncisco , Calif. 
Fred M. Hirons, Assistant Superintendent .. . .. . ... . .. . . . . . . . . . . ... . . ........ Atlanta , Ga. 
Stephen A. Cisler, Assistant Superintendent ...... . ... . . .. ....... . .. . .. . Fort Worth, Texas 

E. R . White, Director. .... . . . . .... .. . ..... . . .. .... Division of Inte rnat ional Postal Service 

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

Aeronautic Officials 

29 West 39th St., New York, N.Y. 

A. J. Scaife .... ... . . ... ..... . . .. . . .. .... . . ..... . . . ... .. ....... . .... .... . . .... President 
Wm . B. Stout ... . . .. , . . .. . ..... . ...... . ... .... .. . ... ... . ..... . . . . .... .. . Vice-President 

(Representing Aircraft Engineering) 
Chas . L . Lawra nce ... .. .. . ... .. . . .. .. .. . ... . . . .. . . .. . . .... . .. . .. .. ..... . Vice-President 

(Representing Aircraft-Engine Engineering) 
A.]. Poole ...... . . . .... .... • ... .. .. . . . .......... . .. . .......... .. .. • . ... Vice-President 

(Representing Diesel-Engine Engineering) 
J ohn A. C. Warner . . . . ..... ........... • .••....•.. . •..... Secretary and General Manager 
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.\ . ] . • :urc . P res . 
\ 'm . 13 .• tou t , \ 'icc-Pres. 

Chns. L. Lawrance . \'i cc-Pr 
:\ . J . Poo c, \' icc -Pres. 
R. 13 . Bachman, \'icc- Pres. 
D. G. Roos. Vice-Pres. 
A. j . . 'ccrkcn . \ 'icc- Pres . 
j . E . Pn gc . \ ' icc- Pres . 

The Council 

P •s Prcsid en s : \ ' incen Beod i!t ( 1931) 

A ... 1\lc.Ar thu r. Vice-Pres . 
C. W. 'picer , Treasu rer 
R. E . Wilson . Councilor 
H. T . \\'oolson . Councilo r 
:. . White , Counci lor 
F . . Ducscobc.rg. Councilor 
:>:ormn n . hidle , Councilor 

. E . Ti ston , Counci lo r 

E . P. Wa rner ( 1930) 

Aeronautic Committees 

\ ircroft Acti ,•ilics . . . .. . ... ..... . ..... ... ... . . . . .. . .. .. .. .. \\' m. B . tou t , Chairman 
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Aircr. f . . . . ...... . ...... . .•. •. .• .. .. .. .... ... . . . . .. . .. . .. Chns. L. L nwmnce , Chai rman 
S nnda rds m~ni ttec 

Air raft Divis ion ...... .. . . . . . . .. ... . . .. .. . . ..... . . . . J . P. Hn.rdeckc.r. Cha i.rman 
Aircrnf -E ngine Di,·ision .... .. .. . . . ... . .. .. . . .. . ...... R obert Insley , Chairman 

U. S. WEATHER BUREAU 

Centra l Office, 24 t h a nd M Sts., N. W., Washington, D. C. 

harles F. Ma rvin .. .. . . ... .. . .. . . .... . . . . . .... . . .. . .. . .. ... ... . . ... . . . ... . . . .. . Chief 
harles . la rk . .. . ... . . . . .. .... .. .. . .. . . .. .. . . . .. . . . . . . . ..... ... . .... Assista nt Chief 

Wi lli m \Vcbcr .... . . . . . . .. . . .... . . . .... . ... .. . .. . . . . . .. .... . • ... . . .. . ... . . Chief Clerk 

Aerological Division 

~~i~i~}\.~f~~~~~~ :_ ...... ... ·: ·: -:-: ... -: ......... ... ·: -: ... ·: ...... ·: ·: ... ·: ..... ·: ·: ..................... ... ... ......... .' ......... ·: ............................ ~-i~i-~ ·6\~~~~~ 
Wi ll ia m C. H a ines .. ... . . ... . .. . ....... ... ........... I n Cha rge of H oover Airport Station 

Forecast Division 

Edga r B . nl ve r t ... ... ..... . . . . . ... .. .......... . . . .... . ... ... . .. .. . . . . ....... . . Chief 

District Forecasting 

Cha rles L .. •!itchcll... .. .. . . .. . . . . . . . . . . . . . . . . . . ... . . . . . . . .. Distri ct Forecaster 
R. H a nson \\ e igh t ma n . . . . .. . ........... .. .... .. . .. ... .. . . .. . . . ... .. District Forecaster 

Instrument Division 

Benja min C . Kadel. ............. . .. . ... . .. . .......... . .. . . .. ............. .. .. . . . Chief 

Field Organization- District Forecasting 

Chicago ..... .. .. . ........ .. . ..... . ... . .. . ...... . . . ... ... ..... . .... Cha rles A. Donnell 

2~~"o~l ~~ ;,·s: :: ·.: ·.:: ::: ·. :: ::::: ::: ::: ::::: ::: ::::: :: :: :::: ::::::: ::: :~u¥~5a~\lhc~~~ 
San Fra ncisco . . . ..• ...... . ....... . .... . .. . .. ... . .. .. ... ... .. ... . ..... . Edga.r H. Bowie 

Central Airport Stations 

(Formerly Major Control Airport Stations) 

Atlanta .. . . . . .. . ... . . .... . ..... . ....... . . .. .. . ....... . . . ..... . . ..... Eugene M. Barto• 
Cheyenne.. . . . . . . . . .•.... . .. . ... . .. . ... .. . . . ... . ... Henry P. Adams. 
Chicago....... .. . . . . . .. . .. .. . . . . ..... .. ... .. Fred H. Week 
Cleveland. . . . . . . . . . . . . . . . . . .. . . . . . . . .. .. .. . . ... . Clarence G. Andrus 
Dallas ... .... . .. .... . . .. . . .. . . . . . ..... . . . .. . . .. . .. . . .... . .. John A. Riley 
K a nsas City.. .. . . ... . . ....... .. .. . .. . . . . . . . . . . . ........ . . Leslie A. Warren· 
Los Angeles. . .. . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .. .. . .... George M. French 
New York (Newa rk Airport)... . .. .. . .. .. ..... . .... . . . . . ..... ... ·Homer W. Ball' 
Omaha..... . .. ................ . . .. . . . . . . . . . . . .......... .. .. Vincent E. Jakl! 
P ortland, Ore ... ..... ....... ... ... ... .. . . . .- ... . . .. . .. . ... . .... ..... .... Julius C. Smith 
Salt Lake City .. ....... . .......... . .... . .. .. . .. . . ................. Harry M. Hightman1 
San Francisco (Oakland Airport) ....... .... . .. . .. ..... .. . . .. , . . . , .. . ... Delbert M. Little· 
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· DIVISION I · 

AIRCRAFT AND ENGINE MANUFACTURERS 

AIRPLANE 

MANUFACTURERS 

AMERICAN AIRPLANE & ENGINE 
CORPORATION 

Farmingdale, N.Y. 
Pilgrim Airplanes and Ranger Engines 
F. G. Coburn, Pres. 
V. E. Clark, Vice-Pres. and Gen. Mgr. 
Harold Kondolf, Secretary 
A. 0. Cushny, Treasurer 

AMPHIBIONS,Inc.,Garden City, N.Y. 
Privateer III 3-place Cabin amphibian, 

r6s H.P. Radial. 
N -2-B 4-place Wright ] -6 

Cabin amphibian 
N-2-C 5-place Wasp 425 H.P. 

Cabin amphibian 
Bertram Work, Pres.; J. E. Ca mpbell, 
Secy.-Treas.; P. H. Spencer, Gen. Sales 
Manager. T. P. Leaman, Chief Engineer 

AUTOGIRO COMPANY OF AMER­
ICA, Land Title Building, Philadelphia. 

Owners of American rights to 
Autogiro aircraft manufacture 

H. F. Pitcairn, Pres.; G. S. Childs, 
Executive Vice-Pres. and Treas.; E. T. 
Asplundh, Vice-Pres.; ]. 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.; Andrew Bellanca, 
Sec.; A. D. Chandler, Treas.; W. B. 
Hurlburt, Vice-Pres. & Director of Sales. 

B/J AIRCRAFT CORPORATION 
Ba lt imore , Mel . Ma nufact urer a nd 
designers o f a ir ra ft. Th oma A. 
Morga n, P res. ; Tho mas B. Doe, Vi e­
Prcs . ; T emple N. J oyce, \ icc-Pres. c• 
Ge n. Mgr.; J ohn Sande rson, Sec. & 
Treas.; v\1 . l-1. Bowne , Ass't Sec. ; G . B. 
Arn old , Ass't Sec. & Fcty. iVIgr. ; F . S . 
Hu bbard, C h. En gr. ; \V. H . M ill er, 
Ass' t C hie f Engineer. 

BOEING AIRPLANE COMPANY 
Seattl e, 'A ash. 

Subsid ia ry o f U nited A.ircra ft & 
Tra nsport Corp. 

Designers a nd ma nufact urers of 
milita ry a nd commercia l a ircra ft 

P . G . J ohn son, President 
C. L. Egtvedt, Vice- President 
D. R. Drew, Secreta ry 
l-1. E . Bowma n, Treasurer 

CURTISS AEROPLANE AND MOTOR 
CO., Inc., 29 \Vest 57th S t., N .Y. City 
A division of Curtiss-Wright Corpora ­
tion. F actory : Buffa lo, N. Y. M ili­
t a ry aircra ft, multi-motor tra nsports . 
] . A. 13 . Smith, Pres .; T . P. v\ right, 
Vice-Pres. ; Burdette S. vVri ght, Vice­
Pres .; B . G . Leighton, Vice-Pres.; 
Wm. E. Valk, Vice-Pres . Cable Ad­
dress "Aeroexco." 

CURTISS-WRIGHT AIRPLANE 
COMPANY 

29 West .57th St., N.Y. City 
A division of 

Curtiss-Wright Corporation 
Factories: St. Louis, Mo., and 

Wichita, Kansas 
Builders of Commercial planes, parts 
and accessories. vValter Beech, Pres. 

Cable Address "Aeroexco" 

FAIRCHILD AVIATION CORPORA­
TION. Subsidiaries: Fairchild Aerial 
Surveys, Inc., and Fairchild Aerial 
Camera Corp., 270 West 38th St., 
N. Y.; Kreider-Reisner Aircraft Co. 
Inc., Hagerstown, Mel.; Fairchild 
Aircraft, Ltd., Longueuil, P. Q., 
Canada. 

6oo 



AJ RCRAFT ArD E_ .Gl.J.'\iE MAl UF ACTURERS 6or 

FORD ALL METAL PLAN ES 

Tri -motore I land and sea plan of 
from 900 H.I . to 1 260 H. P. for pa -

ngc r and pri , ·ate use a nd a ingle 
motor (7 1· Hi pano ui za ) xpre fo r 
fre ight and mai l. D eta il s fro m 

Ford Motor Company, Dea rborn, ~ ~ ich. 

GENERAL AVIATION 
MANUFACTURJNG CORPORATION 

Du nda lk , i\ la ry land 
ubsidia r_;r of 

G nera l Aviat ion orporation 
Affi liated wi th 

Genera l l\llotors orporation 

GREAT LAKES AlRCRAFT COR­
PORATION, Cleveland, Ohio 

ont ractor to t he 
. S. Arm ) a nd · avy 

Builders of the 
G reat La kes Sport -Tra iner 

ha rles F. Barndt , 
Vice-President a nd Genera l Ma nager 

Edwa rd Rembert, Sa les Ma nager 

HALL-ALUMINUM AlRCRAFT 
CORPORATION 

2 0 50 Elm wood Ave. , Buffa lo, . . Y. 
Meta l Aircra ft a nd Aircra ft Parts 

Drawn Sections for Aircra ft 
Cha rles \Na rd H a ll , Pres. 
Archiba ld M. Ha ll,\ ice-Pres. 
Charles F. Pa pe, Secy . a nd Treas . 

KEYSTONE AIRCRAFT CORPORA­
TION. 29 West 57th St., N. Y. City 

A division of 
Curtiss-Wright Corporation 

Factory: Bristol, Pa . 
Military Planes, Flying Boa ts, " 

Amphibions, Multi-motor Tra nsports 
Edgar N. Gott, Pres.; W. S. Leaycraft, 
Vice-Pres.; Ralph S. Damon, Vice­
Pres.; Bruce G. Leighton, 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 Harriman, R. R. Loening. 

THE GLEN"N L. MARTIN COMPANY 
Baltimore, Maryland 

Des igners and ma nufacturers of air­
craft. Contractors to the U. S. Army 
and Navy since 1912. 

lenn L. Martin, Pres.; Cha rl es A. 
Va n Dusen , rst \ice-Pres. a nd Gen. 
i\ l gr.; Lessiter C. Milburn , 2nd Vice­
Pre . a nd Chief Engineer. 

ST. LOUIS AlRCRAFT 
CORPORATION 

Subsidiary 
St. Louis Car Company 

St. Louis, :Mo. 
B ILDERS OF THE 

C. RDI NAL T\• 0-PLACE 
CAB I N i\11 0 ! OPLAN E 

SIKORSKY AVIATION CORPORA­
TION, Bridgeport, Conn. Designers 
a.nd manufacturers of single and multi­
motored transport amphibians for 
private, commercial and government 
service. E. E. v\ ilson, Pres.; I. I. 
Sikorsky, V.-P. in ch. Engineering; F. 
Vl . Neilson , \ .-P. & Gen. Mgr.; J. F . 
• 1IcCarthy , Secy. ; E. E. Wilson, Treas. 

.CHANCE VOUGHT CORP. 
East Hartford, Conn. 

(D·i.vision of U11-ited Aircraft) 
Designers and Manufacturers of 

Observation, Attack and 
Sport Convertible Landplanes, 

Seaplanes and Amphibians 
E. E. \ i\Tilson, President 

THE WACO AlRCRAFT COMPANY 
Troy, Ohio 

Nlanufacturers of WACO Airplanes 
Clayton J. 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. a ll t ypes 
lighter-tha n-a ir cra ft; ri gid, semi-rigid 
and non-rigid a irshi ps , spherica l a nd 
lcite balloons. P. Vl. Litchfi eld, Pres .; 
F. M. H arpham, V.-Pres.: D r. K . Arn­
stein, V.-Pres. in Ch. of En gr.; J. C. 
Hunsaker, V.-Pres.; V.J. C. Yo un g, 
Sales Mgr. 

ENGINE 

MANUFACTURERS 

ALLISON ENGINEERING 
COMPANY 
Subsidiary of 

General Motors Corporation 
Indianapolis, Ind. 

Aircraft Power Plant Engineerin g 
and Construction 

Allison Steel Back Bearings 

E. W. BLISS CO., Brooklyn, N. Y. 
Aero Division 

Radial Aero Engines 
Air Cooled 

"Bliss-Titan "-s Cyl. 
"Bliss-Neptune "-7 Cyl. 

"Bliss-Jupiter "-9 Cyl. 
Direct Drive and Geared 

KINNER AIRPLANE & MOTOR 
CORP., Ltd. 

G lenda le , a lif. 

Kinner Aircraft Engi.nes 
Type K- s - Too h .p., A. 1 . . o. 3 
T ype B- 5- 12 - h. p., A. T. . No . 51 
T ype - s-2 10 h. p., . . T . . o. 62 

Robert P r tc r , P resid .nt 

PACKARD MOTOR CAR CO. 
Det roit, M ich . 

Packard-Diesel Aircraft Engi.nes 
Alva n Maca uley, P r siclent 

G . H . Brodie, M a nage r , D ie I D ivi ion 
E !wa rd M ac ua ley , - a l l\ TgT., Diesel 
D ivision; H. C. Edwa rds , Chief En g., 
D iesel Div ision. 

THE PRATT & WHITNEY AIR-
CRAFT CO., E. Hartford , Conn. 

(Div ision U nite I . ircra ft & Trans­
port Corp.) Wasp Jr., \i\ asp and 
Hornet Aircra ft E ngines. F . B. Rent­
schler , C hairman o f Board; D. L. 
B rown, P res. ; G . J. M ead , Ch . Exec. 
Comm.; C. \ i\1 . Deeds, Vice-Pres . a nd 
Secy.; A. V. D. Willgoos, Chief Eng. 

WRIGHT AERONAUTICAL CORP. 
29 W. 57th St., N ew York City 

A Div. of Curt iss-Wright Factory, 
Paterson, N .J. M frs. of "\i\Thirlwind," 
"Cyclone," "vVrigh t-G ipsy ," "Con­
queror," "Typhoon ," "Challenger" 
engines. G. W. Vaughan, P res. ; B . G . 
Leighton, V.-Pres.; Arthur N utt , V.-P.; 
M. B. Gordo n, Treas. Cable Address 

"AEROEXCO" 
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· DIVISION II · 

MANUFACTURERS OF: ACCESSORIES, MATERIALS AND 
SUPPLIES 

AlRPLANE AccEssoRIEs, 

MATERIALS, PARTS AND 

SUPPLIES 

AIR REDUCTION SALES COM­
PANY. Home Office : Lincoln Bl9g., 

East 4- n I t. , New York ity 
Di t ri ct ffice t hruout ni ted 't:ates 
For xyacetylene Welding a nd ut­
t in g- Air o Ox) gen, Air o Acetylene , 
Nationa l a rbicl e, Airco-Da is-Bour­
nonville i\ eld ing a nd Cutt ing Equip­
ment . 

ALUMINUM COMPANY OF AMER­
ICA., 2400 Olive r Bldg., P ittsbu rgh, Pa. 
Alcoa Aluminum a nd its a llo ·s in every 
co mmercial form- fl a t a nd corrugated 
sheet, castin gs, forgings, tubing in­
cludin g strea mline, bolt , screws, 
rivets, wire , rod, ba r, fuel ta nks, 
Ly nite Pistons a nd Connecting Rods. 

. BENDIX BRAKE COMPANY 
South Bend, Ind. 

D·ivision of Bend·ix A v·iat?'on Corpora.t1:o1r. 
Bendix Disc Wheels a nd 

Brakes for Airplanes 
Vincent Bendix, President 

\i\Talter J. Buettner, Secretary-Treas. 
John R. Cautley, Airplane Division 

BERRY BROTHERS, Inc. 
Detroit, Mich. Walkerville, Ont. 

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-P EU 1IATIC 

and 
OLEO-SPRL G 

CK-.\BSORBI NG STRUTS 

BASKELITE MANUFACTURING 
CORPORATION 

r - O o. La a lie t ., Chicago, Ill. 
Ha ke.l ite-blood albumin glued aircraft 
plywood . Insulated Ha keli te Plywood 
f r ·a bin linings . Plymetl, plywood with 
meta l faces for cabin liJ1ings and bag­
gage compartments. Geo. R. i\lleyer­
co r I, P re . ; J. R. Fitzpatrick, .-Pres.; 

. E . cott, Mgr. , Ai.rcraft Division. 

BILL AIRCRAFT STREAMLINERS 
CO. 16-822 Reedy St., Cincinnati, 0. 

N .A.C.A. Cowlings 
\• heel Fairings 
Motor Speed Rings 
Special Streamline Parts 

John A. Hill , President and Gen. i\llgr. 
J oseph J. \1\iillenbrink, Secretary 

W. A. Sundquist, Engineer 

nr.r.1 THE LINDE AIR PRODUCTS 
~ COMPANY 
Unit Union Carbide and Carbon Corp. 
Everything for Oxwelding and Cutting. 
Oxygen, Acetylene, Carbide, \i\leJding 
and Cutting Apparatus and Supplies. 

Offices: 
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30 E. 42nd St., New York, N.Y. 

MACWHYTE COMPANY 

Kenosha, Wisconsin 
Streamline, Round and 

Square Section Tie Rods 
with Terminal Assemblies 
Geo. S. Whyte, President 

J esse! S. Whyte, V.-P. and Gen. Mgr. 
R. G. Diehl, Sales Engineer 
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THE OHIO SEAMLESS TUBE 
COMPANY 
Shelby, Ohio 

Cold Drawn Seamless Tubing in 
Carbons a nd Alloy Stee ls 

Pa rticular attention gi ven Aircra ft 
seamless tubin g to U. S. 'overn ment 
Specifica tions. 

JOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jersey 

Aircra ft Wire, Strand , Cord, Thimbles , 
Ferrules, Locking a nd Serving W ire , 
Welding Wire, Control Cables , Igni t ion 
Ca bles, Electrical ·wires a nd Cables. 

Horace E . Thorn 
Aeronautical R epresentative 

Catalog A-636 

THE RUSSELL MFG. CO. 
Middletown, Conn. 

37-43 West 65t h Street , N. Y . City 
Rusco Safety Belts , Rusco Shock Rings, 
Rusco Shock Cord, Parachute Webbing, 
Rusco Aero Fabrics, Rusco G lider 
Products, Rusco Aero Bra ke Linin g. 
W. T . Palmer, Genera l Sa les Ma nage r 

R. F. Jones, Aero Sa les Manager 
R. E. Dowel, Aero E nginee r 

STEW ART HARTSHORN 
COMPANY 

250 Fifth Ave., New York Ci ty 
Mfrs. of streamline and sq ua re section 
tie rods complete with end fittin gs for 
airplane external and interna l bracing. 

B. E. Bushnell, Director of Sa les 
J . M. Layng, Aeronautical Repre 'tive 

SUMMERILL TUBING COMPANY 
Bridgeport, Montg. Co., Pa . 

Mfrs. and warehousers of Seamless 
Steel Tubing for Aircra ft Industry 
made to Govt. specification. Round, 
Streamline and Special Shapes, includ­
ing Stainless Steels. S. L. Gabel, Pres. ; 
N.H. Wolf, Gen . M gr.; H. C. Knerr, 
Metallurgist. 

AIRPORT 

EQUIPMENT 

AMERICAN GAS ACCUMULATOR 
COMPANY 

Box 38 E li zabeth , ·ew J er ey 
E xclusive D istr ibutors of AGA , BBT, 

a nd SPERRY Airport a nd Ai rway 

Light ing @ Equ ipment 

"AUTOMATIC" SPRINKLER 
CORPORATION 

~~\CSPf?i1'. OF AMERICA 
.@~&\l iE.~ 9 28 Stan da rd B a nk 
;q: -:fJ B ldg., C leve la nd, 0 . 
<> nu.ll[@ WM~•· 6 T he H a nga r Deluge 
% ~ij~~ §f Sprinkler System will 

V;p11T Q~~ save t he pla nes as well 
ION as t he ha nga r. 

JULIEN P. FRIEZ & SONS, Inc. 
Baltimore St. a nd Centra l Ave. 

Baltimore , Ma ry la nd 

D iv ision of Bend ix Aviation Corp. 
Airport Weather Instruments 
Lucien L. Friez , President 
J ohn M eagher, Vice- President 

GENERAL ELECTRIC CO. 
Schenectady, N .Y. 

Complete a irport- and airway-lighting 
equipment including beaco.ns, e boundary a nd obstruction 
lights, transformers, cable, 
and control devices. Bul­
letins on request. Distributed 

by Genera l 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. 
I hil adclphia, Pa. 

Fo r iq la ne Cran kin g, Li g h t in g, 

£ 
, ~ I g ni t io n, .Radio 

X 1, ~ Photography, etc . 
~ J ohn R. \\ ill iam ·, 

P re ide nt; I-I. B. 
BATTERIES Gay, ic .-Pre . 

THE LEECE-NEVILLE COMPANY 
5363 Ham il ton Ave., Cleveland , Ohio 

E le tr iGII ta r t ing and 
Light ing Systems 
"oltage Regu lato r 

for Airplane 
B. JVL Leece, Preside nt 
P . I-I. Nev ille , Vice-Pre i lent 
Geo. S. Cole, Secy. a nd Genera l tvlgr. 

ENGINE pARTS, 

CoMPONENTS AND 

AccEssoRIES 

THE B. G. CORPORATION 
136 \Nest 52nd Street 

New York City 

B. G . Mica Avia tion Spark Plugs 
B. G. Shielded Spark P lugs 
August Goldsmith, President 
George M. Paulson, Chief Engin eer 

BREEZE CORPORATIONS, Inc. 
24-46 South 6th St., Newark, N. J. 
Breeze Radio Ignition Shielding, Aero­
flex Flexible Metallic Tubing, Alumi­
num Flexible Metallic Tubing, Flexible 
Shafting and Casing, Tachometer 
Drive Assemblies. J . J. Mascuch, 
Pres. and Gen'l Mgr.; J. T. Mascuch, 
Sec'y & Treas.; J. F . Lucas, Sales Mgr. 

ECLIPSE AVIATION CORP. 

East Orange, N. J. 
(Division of Bendix .iviati 01• Corp. ) 

Elect rica l and r-.1Iecha.nical 
Acces ories for Aviat ion 

HURLEY- TOWNSEND 
CORPORATION 

· os East 45th Street, . Y. City 

Aircraft Accessories 
Geo. H. Townsend, President 
Roy T. H urle), ice-President 

WALTER KIDDE & CO., Inc 
qo Cedar Street, New York 

L ux Flotation Equipments 
Lux Airplane Ext inguisher for protec­

t ion aga in t engine fires 
Lux E xt inguishers for Hangars and 

Airports 
Hahn Rad io-Shielded Spark Plug 

NORMA- HOFFMANN BEARINGS 
CORPORATION, Stamford, Conn. 

New \ ork Cleveland Detroit 
Chicago P ittsburgh Cincinnati 

Precision Ball 
Roller and Thrust Bearings 

\ ll.i . M . Nones, Pres. and Treas. ; 0. P. 
v\ ilson, ice-Pres.; G. R. Bott , Eng. 
i\IIgr. ; H. J. Ri tter, Ass' t Secy. 

SKF INDUSTRIES, Inc. 
40 E. 34th St ., New York City 

Factories: 
Hartford , Conn., and Philadelphia, Pa. 
M frs . 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 Starters 
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. 
Clevela nd-Detroit 

Thompson Airpla ne M otor \ a lves 
Piston s a nd P iston P in s 

C. E. Thompson, Presiden t 
F. C. Cra wford , r st Vice-1 re ident an I 

General M a nager 
W. M. Alba ugh, Secre ta ry- Treasurer 

UNITED AIRCRAFT PRODUCTS, Inc. 
Day ton, Ohio 

Mfr's of A N Sta nda rd Aircra ft Pa r ts 
a nd Accessories 

Specia lists in Fuel System a nd Power 
Pla nt Installa tions a nd Eq uipment 

H. M. Hieste r, Genera l M a nage r 
R. G. Dykema n, Chief En gin eer 

THE VELLUMOID COMPANY 
Worcester, M ass. - - - Detroit , lVli ch . 

Vellumoid Sheet Packin g a nd 
Vellumoid Gas kets 

G. C. Bea ls , Treasurer a nd Ge n. Mgr. 
W . W. W ebster, Ass 't Treasurer 
C. S. Livingstone, Sa les M a nage r 

THE WOOD & SPENCER CO. 
1930 East 6 rst St. . Clevela nd , Ohio 

M a nufacturers of 
Connecting R ods 

Standard and Specia l Pla in, Slotted 
and Castella t ed Nuts 

Standard, Special and Ground 
Thread Taps 

WYMAN - GORDON COMPANY 
Guaranteed Forgings . 

Worcester, Mass. H a rvey, Ill. 
Aviation Division: Worceste r, Mass. 

Manufacturers of 
Crankshafts, Connecting Rods, 

Propeller Hubs, Cams, Gears, Pistons, 
and other vital forgings for 

Aircraft Engines 

FLARES AND SIGN ALS 

INTERNATIONAL FLARE SIGNAL 
CO. , T ipp ca n e it . , hio 
Airplan e Flares a nd S ignal s 

Complete line up tosoo,ooo .p. (3 min .) 
Pa rachu te F la r s op ·ra ted c lc t ri ca ll 
by remote cont rol, a nd in clud ing p i to l 
operated type up to 2 ,ooo c.p. ( r 
minute) Pa ra chu te F la r s . Approved 
by Depa rtmen t of om mer e. 

"end f or col/l.plete descr£j)tive catalog 

INSTRUMENTS 

AIRCRAFT CONTROL CORP. 
3246 Lud low S t. P hil ade lphia , Pa . 
Div·ision of Bend·ix A vial-ion Corporat ion 

Manufacturers of 
Aircra ft Instruments a nd D evices 

V. I. Zelov, President 
W. A. R eichel, C hie f Engineer 

AMERICAN ASKANIA CORP. 
Houston, T ex. Chicago, Ill. 

T ele-Compasses (re mote read ing) 
Automatic Ste e ring Equipm e nt, 
Statoscopes, A Compasses 
for observer and pilo t , 
Altimete rs, ~. .~Air-speed 
Indic a tors, ~\\( HIM Rate-of 
Climb Indi- C::: ~ cators , e tc· 

ELGIN NATIONAL WATCH COM­
PANY. Aircraft Instrument Division 

Aircraft Instrument s 
Pilot's Watches and Clocks 

D e Forest 1-Iulburcl, 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 . 
h nectady, N.Y. E lectric in tnt­

Ill nt for oil pr ur , oil temperatu r , 
and fuel prcss ur ; elect ric 

.~ , ta hometers; th rmocou pl"' 
•· ngine-temperature indica-

tors ; compa es; super-
ha rger ; cont rol pulley · 

wing edge land ing ligh t . Bulletin on 
r que t . 

PIONEER INSTRUMENT COM 
P AN"Y, Inc. 75A- Lexin gton Ave. 
Brooklyn , N. . \ i\ashington, Chicago ' 
Los A_ngeles, San Francisco, Pari Ber­
lin. iv. o f Bendix viation orp. 
Mfr . a ircra ft instruments and equip­
ment . Charles H. Colvin , P res. ; H . F. 

ohin , ice-P res. ; S. Suckle} , Secy.; 
H . F . Owen, T reas. 

SPERRY GYROSCOPE CO., Inc. 
Brooklyn , N . Y. 

Manufact urers 
Gyroscopic \ir ra ft 

I nst ru men ts 
Airport a nd _ irway 

Light ing Equi pment 

PARACHUTES 

IRVING AIR CHUTE CO., Inc· 
372 Pearl St., Buffa lo, N . Y. 

M frs. of parachutes used as Standa rd 
Equipment by 30 different Govern­
ments. Buffalo, N. Y.; Glenda le, Cal.; 
Bridgeburg, Ont.; Letchworth, Eng. 

Cable Address: 
"Irvin Buffalo, N. Y." and "Irvin 
Letchworth England." 

PROPELLERS 

HAMILTON STANDARD PROPEL­
LER COMPANY 

Divis.ion 
ni ted Aircraft and Transpor t Corp. 

. irplane P ropellers 
Raycraft ' ' a l h, Pres ident 
Arv id Nel on, \ .-Pres. and \i orks lvlgr. 

. . Stewa rt, Secreta ry and Sa les Mgr. 
J. Reed i\'1 iller, T reasu_rer 

RADio 
EQUIPMENT 

AIRCRAFT RADIO CORPORATION 

Aircra ft Rad io Equipment 

Nla in Offi ce and Airport a t 

Boonton, N.J. 

AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY 
and Associated Companies 

Bell System Communication Services 
" Any Bell System Business 
Office or General Commercial Manager 

Long Lines Department 
15 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 

.T . .T. Mascuch, President and Gen. Mgr. 
J. T. Mascuch, Secretary-Treasurer 
J. F. Lucas, Sales Manager 
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'Weslern Electric 
Radio Telephone 

Rece iving and Transmi tt in g 
Equipment for Aircraft a nd Airports 

WESTERN ELECTRIC CO. 
Avia tion Communication, 

Gen. Com. Dept., I95 Broadway, N . Y . 

TIRES 

FIRESTONE. Complete s ize ra nge 
of balloon and high pressure a irpla ne 
tires, designed to meet present clay 
aircraft operating condition s. Cords 
in body of tire are Gum-Dipped for 
greater strength. Quota tion s made on 
special parts. Write Firestone, Akron, 
Ohio, or Los Angeles, Calif. 

THE B. F. GOODRICH RUBBER CO . 
Akron, Ohio; Los Angelc , a lif. 

Mfrs. Silvertown high a nd low pressure 
Tires, T a il \-\,hee ls, Rubber Tubin g, 
Shock Corel , Matting , romm ts, 
Gasoline and R ad iator Hose , Head ­
phone Cords, Engine i\lloun ts a nd 
Special Molded Goods. 
Henry \Vacker , l\lla nager _ ero. a les 

THE GOODYEAR TIRE & RUBBER 
COMPANY, Inc., Ak ron, Ohio: Lo 
Ange les , Ca lif. High pressure a irpla ne 
t ires a nd tubes of a ll s izes a nd types. 
Extra-low pressure Airwhee ls, incl ud in g 
tire, tube, fl ap , hub, a nd brake-a nd 
designed a nd mfrd. by Good) ea r espe­
cia ll y for a irpla ne use. \~ ingfoot line 
of rubbe r accessories for a ircra ft. 
\ "/.l . C. Young, Mgr. , Ae rona uti cs De pt. 

----------------------------~----------------------------
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• DIVISION III • 

AIR TRANSPORT, AERIAL SERVICE OPERATORS, AND 
DISTRIBUTOR-DEALERS 

AIR TRANSPORT 

OPERATORS 

AMERICAN AIRWAYS INC. 
122 E. 42nd St., ew York, . Y. 

Passenge rs Mail E xpress 
Reserva tions at Leading Hotels, T ravel 
Burea us or Any Posta l T elegraph Office 

Me mber Air T raffic Conference 

PITTSBURGH AVIATION INDUS­
TRIES CORP., Divisions, Pennsyl­
vania Airlines Inc., Penn School of 
Aviation. Branches a t 

Pittsburgh: Butler Airport 
Curtiss-Bettis Airport 

H arrisburg Airport 
Aeria l Serv ices of All Kinds 

Main Office: 
724 Oliver Building Pittsburgh, Pa . 

TRANSAMERICAN AIRLINES 
CORP., Operating Division of Thomp­
son Aeronautical Corp., Union Trust 
Bldg., Cleveland, 0. Operating U. S. 
Air Mail, Passenger, and Express sys­
tem over A.M. Route 27, serving 
Detroit, Chicago, Cleveland, Toledo, 

South Bend and 13 other Mid­
Western cities. 

T & W A "The Lindbergh Line" 
Complete Air Transportation 

Passengers, Mail, Express, Freight 
New York, Kansas City, Los Angeles 
Reservations at leading hotels, travel 
bureaus, any Penna. R.R., Postal Tele-

graph or TWA office. 
TRANSCONTINENTAL & WESTERN 
AIR, Inc. Standard Air Line of the World 

UNITED AIR LINES, Subs.idia.ries: 
(Boeing Air T ra.nsport , Chicago-San 
Francisco; Nationa l Air Transport, 
Chicago-. 1ew York , Chicago-Dallas; 
Paci fi c Air Transport, Seattle-San 
Diego; Varney Air L ines, Sa lt Lake 
City-Seattle), P . G. Johnson, Pres.ident, 
Genera l offices, LaSa.lle-vVacke.r Build­
ing, Chicago. Pass. - Mail - E xpress. 

AERIAL SERVICE 

AND 

FLYING ScHooLs 

CURTISS-WRIGHT FLYING 
SERVICE, Inc. 

29 West 57th St., N . Y. C. 
Division of Curtiss-Wright Corp. 30 
Bases from coast to coast. Charter ser­
v ice, s i~htseeing , photography, fl y ing 
instructiOn, sales and complete service. 
J . S . Allard, Pres.; C. W. Loos, V.-P. 

Cable Address 1 1 Aeroexco.' ' 

PAL-WAUKEE AIRPORT, INC. 
Mid-West Distributors for 

Bellanca and Stearman School 
All Types of Charters. Transport 
Opera tors of Daily News Airlines 

Approved T ype Repair Station 
W right Service Station, Field Office 
Mt. Prospect, Illinois, Loop Office 

I II6 Marquette Bldg., Chicago 

SKYWAYS LIMITED 
Boston 

Instruction - Charter 
Olcott S. Payson, Pres. 

Richard C. Payson, Treas. 
T. Francis Hartley, Clerk 
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DISTRIBUTOR ... DEALER 

AMES AIRCRAFT CORP., Boston, 
Albany, form-erly, East Coast Aircraft 
Corp., Distributors, ·wright En gines 
and parts, Official Wright Service Sta­
tion, Curtiss-Wright Airplanes, F rede­
rick L. Ames, Presiclen t, Myron P . 
Lewis, Treasu rer, E. S. Brewer, 

Manager, A. B. Dorr, Aud ito r 

SKYWAYS INCORPORATED 
l o ton 

THOMPSON AERONAUTICAL 
CORPORATION, Controlling Trans­
american Airlines Corp., nion Trust 
Bldg., Clevela nd, Ohio, Authorized 
\ i\Tris ht, Pra tt & \o\ hitney and I'- inner 
servi ce dea lers; l\lla jor bases at Clev -
la nd and Pontiac, M ich igan; service 
hangars at Chicago, Det roit, outh 
Bend, K a lamazoo, Iuskcgon, and Bay 

it y. 
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. DIVISION IV • 

EXPORTERS, REFINERS OF FUEL-LUBRICANTS, 
PUBLISHERS AND MISCELLANEOUS 

ExPoRTERS 

BARR SHIPPING CORPORATION 
2 - B a ·erSt., ew York City 

Specializing in 
Boxing, hipping, Insuring Export 

P la.nes , Motors , etc. 
Pioneers in Export Service to Aircraft 

Manufacturers 

CURTISS-WRIGHT EXPORT COR­
PORATION, 29 W. 57th St. , N . . C. 
Div. of Curtiss-\i\ right Corporat ion . 
Sa les a nd distr ibu tors of plane , motors 
a nd a ll t ypes of aerona utica l equipment 
in foreign countries . C. \ i\ . \\ ebste r, 
Pres .; ] . S. Allard , ice-Pres.; \ i\ m. F. 
Goulding, ice-Pres. 

Cable Add ress "Aeroexco " 

UNITED AIRCRAFT EXPORTS, Inc. 
230 Park Ave., New York, N.Y. 

Cable Address: "Unitedair" 
Export Representatives for:' 

Boeing, Chance Vought, Sikorsk-y and 
Stearman Airplanes 

Pratt & Whitney Engines and 
H amilton Standard Metal Propellers 

REFINERS OF FUELS 

AND LUBRICANTS 

KOOLMOTOR 
AVIATION 

GRADE ! 

CITIES 

CITIES SERVICE AVIATION PRODUCTS. ARE 
PURE - MADE FR OM THE FINEST CRUDES 

PRODUCED . 

60 WALL STREET . NEW YORK 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 Bush St. , San Francisco, Calif. 
Aviation Petroleum Products 

Stanavo Aviation Gasoline 
Stanavo Aviation Engine Oil 

Stanavo Rocker-Arm Grease 
S. S. Chadderton, Ianager 

Avia tion Department 

STANDARD OIL COMPANY 
(Indiana) 

gro S. i\tl ichigan Ave., Chicago, Ill. 
Fuel and Lubricants; Stanavo Aviation 
Gasolines, Stanavo Aviation Engine 

Oils and Greases 
Edward G. Seubert, President 
Allan Jackson, ice-President 
Amos Ball, Genera.! Mgr. Sales 

STANDARD OIL COMPANY 
OF NEW YORK, Inc. 

26 Broadway, New York, N.Y. 

SO CONY 

AVIATION PRODUCTS 

STANDARD OIL COMPANY 
OF NEW JERSEY 

26 Broadway New York, N.Y. 

~ 
STANAVO 

AVIATION 

PRODUCTS 

6II 
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THE TEXAS COMPANY 
135 East 42nd St., New York City 

Offices in Principa l Cities 

T exaco Avia tion Gasoline 
T exaco Airplane Oils 

Texaco Marfa k Greases 

VACUUM OIL COMPANY 

~ ~ 
Mobiloil 

61 Broadway New York City 
AeroOils "H"-" X H"- "Vv" 

Mobilgrease for Rocker Arms 

PUBLISHERS 

AERO DIGEST 
Largest Aeronautical P ublica tion 

in the World 
Most Authoritative 

T echnical Staff 
Frank A. Tichenor, Publisher 
George F. McLa ughlin, Editor 

220 W . 42nd St. New York, N.Y. 

,II_.TIOIIr...l E. P. 'Yarner 
~·~I ~ Edztor 

Estab. 1916 
The authority on Aircraft, Engines, 
Accessories, Airports, Transport Lines, 
Fixed Base Services, and Military Op­
erations. Member Audit Bureau of Cir­
culation. McGraw-Hill Publishing Co. 
330 W. 42nd St. New York 

U.S. AIR SERVICES 
Fea tu re Ac rona ut i a l lagazine 
Com mercia l a nd iVIili ta ry 
Oldest Mont hl y in its F ield 

Tra nsportat ion Build in g 
vVash i n ~;ton, D . C: 

Ea rl . F md ley, Edt.lor 
$3.00 a yea r Ss .oo for two yea r-

Beginnin g 14th Year of P ullicat ion 

PHOTOGRAPHIC 

EQUIPMENT 

EASTMAN KODAK COMPANY 

Rocheste r, N.Y. 

Aerial Photographic Materials 
and Supplies 

CREDIT SERVICE 

NATIONAL CREDIT OFFICE 
A eronautical Divisi on 
1120 Chester Avenue 

Cleveland, Ohio 

Operating as the 
Official Credit Department for 

The Aeronautical 
Chamber of Commerce 
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INDEX 

A 
A 7o-2, sc:c Conti nental Ai rcraft Eng ine 

Co. 
'l. bbot, Charl es G. , 596 
Aberdeen, \Vash., airport , 143 
Acce c ries 289-299; d irectory of manu­

facturer 559- 560 ; 603-608 
Acc ide nts , 19 1- 192 ; Air Corps, 551; tabu-

lation, 534- 537 
A me News Pictu res, 180 
Ad Astra, 23 1-264 
Adams, Charl es F rancis, 94 

dams Porter, 597 
\ erial Communication, Ltd ., 267 

Aerial mapping, 176-I 77 
Ae rial photography, 176-177; di rectory of 

photog raphers, 612 
Ae rial service operations, 12-I 3, I 7 1-177; 

d irectory of ope rators, 56 1, 6o9; equip­
ment, I 74-1 75; graph, 12 ; rates, 174; 
summ ary of operations, 51 9 

Aerial survey, 176-177 
Aerial Transport Company of Siam, 262 
Aero-Arctic , I oo 
Aero Club of Chile, 67 
Aero Club of Portugal, 261 
Aero Digest, a publication, 564 
Ae ro Dusters, 177 
Aero Osakeyhtio, 235, 264 
Aeronaut, A. S., 235 
Aeronautical Board, 198 
Aeronautical Chamber of Commerce of 

America, Inc., 11 , 26, 11 2, 132, 137, 
171, 179, 191, 193, 199, 211 , 302, 485, 
486 ; Accessory and Material SecLion, 
290, 298; Air Transport Section, 28- 31, 
192, 194, 282; Airplane Engine Manu­
facturers' Section, 429, 430; Airpl ane 
Manufacturers' Section, 195, 304, 306 ; 
Airport Section, 148, 153, 195 ; com­
mittees, 557-558; conferences, 148-1 50, 
153, 194-195, 209, 21 9, 304, 306; Edu­
cation Committee, 219 ; Fuel s and Lu­
bricants Section, 429, 430 ; Legal and 
Legislative Committee, 209; members, 
558-564 

Aeronautical Corporation of America, 306, 
430; Aeronca C-2, C-3, 352 

Acronautical Engineering, a publication, 
564 

Aeronautical Expositions Corp. , 564 
Acr nautical industry, 1-9 
Aeronautical Patents and Design Boa rd, 

19 
Ae.ronautics Branch, Dept. of Commerce, 

q , 30 , 137, 150, 17 1, 30 1, 304; air­
ways 139, 193-194 ; appropriations, 3- 6 
530; confcrences, 194-1 95, 304, 306; 
miles flown, 519; organization, 587 ; 
schools 593- 595 

Aeronautics T r:1de Di\•ision 193 
Aerorzca, see Ae ronautical Corpora tion of 

Ame.rica 
Aeroposta Arge ntina, S. A., 62 
Aeroput , ue Aeri al Communicarion, Ltd. 
Aerotopograph Corporation of America, 

176 
Air Corps, U. S. Army, 2- 3, 14, 73- 82, 

55 1; accide nts, 552; appropriations, 3-6. 
78, 502; equipme nt , 76- 78; fi ve year 
program, 3, 76- 78; maneuvers, 74- 76; 
mi les flow n, 519; new models, 278-
282; organization, 580- 583 ; personnel, 
76, 55 1; procurement, 542-543 

Ai r defense, 3- 6 
Air Defe nse Assoc iation (Estonia) , 235 
Air Defense League of Finland, 236 
Air Ferries, Ltd., 36 
Ai r Law Review, a publication, 564 
Air lines, see Air T ransport 
Air mail , 26; appropriations, 530 ; C.A.M. 

routes, 546- 549; F.A.M. routes, 549-
550; graph , 6; oflicials, 598; operations, 
12, 53 1; postage rates, foreign, 55 1 

Air Orient, 252, 262 
Air Reduction Sales Co. , 299 
Ai r transport , x-6, 23-49; directory of 

operators, 559, 6o9; equipment, 36; 
Europe, 221-268; graplz, 1, 8, 16, 17; 
Latin America, 51-67; personnel , 34-
36; rates, 30; statistics, 1 1-12 ; sum­
mary of operations, 5 r 9 

Air-Union, 238, 265 
Air Yacht, see Keystone Airc raft Corp. 
Airbus, see Bellanca Aircraft Corp. 
Aircraft Age, a publication, 564 

613 
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Aircraft Development Corp., I 0 2 
1\ircraft Rad io Corp., 296- 297 
Aircrafts Propri etary, Ltd. , 224 
1\irplane desig ns : 

Acronantica l Co rpo ra ti on n( /\Ill cr ica, 
352 

Alexander Aircraft Corp ., 353 
Am erican Airplane and Eng in e Corp., 

332, 342 , 354 
Amphibians, Inc., 355, 356 
Bellanca Aircraft Corp., 333, 3·13 • .3-14 
Bird Aircraft Corp., 357 
13/J Aircraft Corp., 387, 388, 389 
Boeing Airplane Co., 3 2I , 33 ·1• 335· 

336, 345. 390, 39I' 392, 393· 394 
Curtiss Aeroplane and Moto r Co., Inc., 

322, 358, 395. 396. 397· 398, 399· 
400, 401 

Curtiss-Wright Airplane Co., 346 , 359, 
360, 361 

Detroit Aircraft Corp., 347, 348 , 349, 
362, 363, 364 

Ford Motor Co., 323, 324, 337, 40 2 
General Aviation Manufacturing Corp., 

325, 326, 403, 404, 405 
Great Lakes Aircra ft Corp., 365 
Keystone Aircraft Corp., 350, 367, 406 , 

407, 408, 409 
Kreider-Reisner Aircraft Co ., Inc., 368 
Loening, Grover, Aircraft Co ., Inc., 366 
Martin, G lenn L., Co., 4 I o, 4 I I , 4 I 2 
Nicholas-B cazley Airplane Co., In c., 369 
Pitcairn Aircraft, Inc. , 338 
Sikorsky Aviation Corp., 327, 328, 329 , 

370 
Spartan Aircraft Co., 37I, 372, 373 
Stearman Aircraft Co., 339, 34 0 , 374, 

375. 376 
Stinson Aircra ft Corp. , 330, 377, 378 
Stout Eng ineering Laboratories, Inc., 

379 
Voug ht, Chance, Corp., 380, 4I 3, 4I4 
Waco Aircraft Co., 38I, 38 2, 383, · 384 

Airplanes, designs, 32 I-4 14; directory 
of manufacturers, 558-559, 6oo-6oi; 
graplz, 13, 19; number identified, by 
state, 529; number licensed , by state , 
527; number licensed and identified, by 
state, 528; production , 14-18, 30I-320, 
520-52 r; sales, i 4-18, 520-52 I ; speci­
fications, 331, 341 , 35I, .385-386; tech­
nical development, 27I-286 

Airports , 137-154; Alaska, 578; directory 
of airports, 560 , 566-578; equipment, 
298-299; graplz, 19; manage rs, 566-
578; seaplane anchorages. <;78-58 0 

Airports and Airlines , a publication, 564 
Airships, 93-104; directo ry of m anufac­

turers, 6o2; projected transoceanic ser­
vices, 6-7, 96-98 

:\ irw:1n, 2IJ, 139 , I9J - I9 -I; nnrk ing :1nd 
li g htin g, 53 ~- 53 3 

.·l k ro n, airship , ; . 9 3, 9 -1 -~1\ . g il, 10n , 1 ; I-
I ) ..!. 27 9, ~i H J. · ~ ~ 

. \ kro n lk ac" n j o urn al. 1 

:\ k rnn Ti m es -P res , 1 8 
Aktb . :\ ero t r:I nspo rt , 2 ' 5· :! 3 , 20.1 
Ai.dJ:llll:l l'ol ytec hn ic Institute , 2 1 
Al:lmccl:t , C :d .. :1 irpo n , I 39, ' -F· 
A la b , 5-I - 55 
Absk:t. airpo rt s, 578 
,\ Iaska \V ashing to n A irw:1ys, Inc. , 36 , 5:!, 

5-l 
,\l ask:ln t\ irwa ys , Inc., 3 I , 5-I - 55 
:\ laskan Di\'i sion of America n A irways, 

Inc .. see Al ask:m Air w:tys, Inc. 
:\lbrcc ht . Frit z , I '5, .;87 
Aldr in , E. E., 557 
Alexand er, }. Do n, 595 
:\lcx :1 ndc r Aircra ft Co ., 2 6, 300-30 

F/_yabo fl t D- 1, D- 2, 353 
All e n , Cec il 1\. , I I ), q88 
Alli so n Eng in ee ring Co. , ,130 
Alpha . see Stca rm :m A ircraf t Co. 
A lu m inum Compa ny of Am erica, 290 
Americ:m Aeronautica l Co rp. , 308 
America n Airp lan e and En.~: ine Co rp. , 2lh, 

302, 308, 430-432; Pilgrim 7 1, 34 2; 
Pilgrim I oo-A, 33 2; Pilgrim KR2 1, 
KR21B, 354; Ran ger 6-390, 4.p ; 
Ranger V- 770 , 440 

Am erica n Airways , Inc.. 3 r, 30-38, 48, 
282 , 302, 486, 487 

America n Bar Association, 207 
Ame rica n E:-tgle Aircr:1ft Co ., 308 
America n Eagle-Lincoln Aircraft Co .. _:; o8 
Am erica n LaFrance and Foamitc Corp., 

29 8 
Ame rica n Petro leum Insti tute, 430 
Ames , Joseph S., 596 , 597 
Am phibia ns, Inc., 308; Privateer P- 2, 355; 

Privateer P-3 , 356 
App rop riatio ns, gove rnm ental, 3-6, 530 
Arm y, see Air Corps, U . S. Army 
Arnstein, D r. Karl , 94, 98 
Arrow Aircraft and Motor Co rp. , 308 
Asplundh , E. T ., 564, 595 
Associ a ted Press, I So 
Associ ated Press Photo Service, I so:... I 82 
Austra li a, 223-224 
Australia n National Airways, Ltd. , 223-

224 
Austria, 22 4-2 26 
Au strian Air Traffic Co., see O csterrcich­

ische Lu ftvc rkehrs, A .G. 
Autogiro, I 8, I 30, 286, 4 I 5-424; designs, 

425-427 ; specifications, 428 
Autogiro Company of America, 4 I 8, 420 
Autog iro Specialties Co., 423 
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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, I 39, I 4 I 
Cleveland News, I9I 
Cleveland Pneumatic Tool Co., 296 
Cloudboy, see Stearman Aircraft Co. 
Club of Former Fliers of the Latvian Re-

public, 256 
Coast Guarrl , U. S., q, 519 
Coburn, Frederick G ., 3I, 557 
Cocke, Lieut. W. A., 488 
College of William and Mary, 2 I 4 
Collier Trophy, 416, 486 
Collignon, Robert H ., 136 

Collins, Paul , 3<1 
Collyer, . B. D. , 106 
Colombia Go 

oloni al Division of \ mcri an \ irways 
Inc., 1 , 52 

Columbia, blimp, I 0 ' 

olvin , Charl es H. , 55 7, 56.1 
C mm cr c Dept. . \ cronau ti -s Bra n h, sec 

Aeronautics Branch Dept. f om me rcc 
Co mmuter, sec Keystone Aircra t rp. 

ompa •nie ocncraJe \ cr p Sl:ll e, 60-62, 
64, I 6, 236 237 r 

Compag nie In tcrnati nal e de av ig:Hion 
ACricnn e, 226 22 2 t - ~ _, 2: 2 , 250 , 

26o , 26 1, 265 , 266, 267 
ompag ni c Tr:.1 n :1fric:1 ine d" viation, 23 

C rn pag ni c Tran ::ni:J ntique A ~ ri e nne, 2 ~ 
Co mpanhia Pon.ug ues::t le Aviac;5o 261 
Com1 aiii a Ac re H nd ure ii o, 66 
Compa i"ii a Taci6nal Cubana de Aviac i6n 

Curti s , 32, 58- 59 
Compaiiia aci6nal de Av iaci6n, 66 · 
Conce ionar ia de Lineas \ereas Subvcn­

cionacl::t s, S. A. , 262 
Condo r, see Curtiss Aeropl::tne and Motor 

Co. , Inc. 
Condor Sy ndicate, Ltd., 62, 64 , 244 
Connecticut Agriculwral Coll ege, 2 18 
Consolidated Aircraft Co rp., 311 
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D earborn , Mich. , airport, I 43-14 4 
Defender, blimp, I03 
De Havill and Aircraft Co., Ltd., 22 .1 
Del Prete, Carlo, I I3 
Delta Air Service, 177 
Denmark, 232-234 
Dept. of Commerce, see A c r o n a u t i c s 

Branch, Dept. of Commerce 
Deruluft, 235, 242, 256, 267 
Des Moines Register and Tribune, I91, 

4I8 
Detroit Aircraft Corp., 282, 302, 312; 

Lockheed Altair, 362; Loci( heed D.L-1, 
34 7; Locl(lu:ed Speed Vega, 348; Lock­
heed Orion , 349; Loci( heed Sirius, 363; 
Ryan C-r, 364 

Detroit Board of Commerce,' 485 
Detroit Hungarian News, 126 
Detroit News, 190, 415, 418 
Deutsche Lu£t Hansa, 62, 135, 225, 226, 

227, 228, 231 , 238, 242-245 , 250, 254 . 
262, 264, 265 

Deutsche Verkehrsflug, 242 
Diesel engines, 287, 432-434 

Di pl of the s., 588; to 

Jamc H ., 12-1 134, 274, 

E 
Earhart, Amelia , 130, 485, 597 
E:Jstcro Air Transport , lnc., 3 r 32 40- 42 

1-J O, 295, 485, 486, 487 
Eastman Thomas, I6o 
E:non, James M., 34 
Edison Thomas A., 415 
Editor and Publisher, I92 
Ed itors, see Newspapers 
Eclo Aircraft Corp., 295-296 
Education, aeronautical , 21 1-220; tabu-

lation of courses, 544-545 
Edwards E. C. T., 487 
Egge, Carl F., 557 
Egypt, 234 
8- A, see Ford Motor Co. 
Bo-A, see Boeing Airplane Co. 
Electric Storage Battery Co., 290 
Elgin N ational Watch Co., 294 
Ell sworth , Lincoln , 100 
Embry-Riddle Division of American Air­

ways, Inc., 31 
Empreza de Viacao Aerea Rio Graodense, 

S. A. , 62-64 
Endres, Capt. George, 126-I 27, 487 
Engineering, see Airplanes, technical de­

velopment; ·Engines, technical 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 Airplane and Motor Corp., 445, 

446, 447 
Lycoming Mfg. Co., 448 
Packard Motor Car Co., 449, 450, 451, 

452, 453 
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Pratt & W hitney Airc raft Co., 454, 455, 
456, 457> 458, 459. 460! 461' 462 

Szekely Aircraft and Engmc Co., 463, 
464, 465, 466, 467, 468 

Warner Aircraft Corp. , 469 , 470 
Wright Aeron autical Co rp. , 4 71, 4 72, 

473· 474· 475· 476, 4i7· 478, 479 . 
480, 48I . 

Engines, designs, 440-48 1; chrcctory of 
manufacturers, 558-ss9. 6o2; graph, 
I 5; production, I 8-20, 429-438, 5:!2-
523; sales, I8- 2o, 522- 523; techntcal 
development, 286-288 

England, see Great Britain 
Estonia, 235 
Eurasian Aviation Corp., 228, 245 
Evans, Edward S., I o6 
Exports, 20, 67 , 222; directory of ex­

porters, 559, 611; graph, 223; statistics, 
524-526 

Express, 34; graph, I6 

F 
F3BI, F4B2, F4B3, see Boeing Airplane 

Co. 
F-10, F-32, FLB-8, see General Aviation 

Mfg. Corp. 
Fain, Mrs. Winnie May, I 08 
Fairchild, Sherman, I 6o 
Fairchild 22, see Kreider-Reisner Aircraft 

Co., Inc. 
Fairchild Aerial Surveys, Inc ., 176 
Fairchild Airplane Mfg. Corp., 302, 308 
Fairchild Aviation Corp., I76, 3 16 
Farm Flying Service, I 77 
Farman Lines, see Societe Gcnerale de 

Transports Acriens 
Faucett Aviation Co., 59-60, 66 
Fechet, Maj. Gen. James E ., 74 
Federal Aircraft Works, 296 
Ferarrin, Arturo, I I 3 
Ferik Spinks, pasha, 234 
Finland, 235-236 
Finnish Air Service Co., see Aero Osake-

yhtio 
Firestone Tire and Rubber Co., 296 
Fitzpatrick, J. R., 557 
5-7 5, 5-90, see 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, see Curtiss Aeroplane and Mo-
tor Co., Inc. 

Fleet, Reuben H., 595 
Flexlume Corp., 298 
Flights, record, see Record flights 
Flvabout, see Alexander Aircraft Co. 

H ying cl ubs, 156- 167 
l· lying schools, approved, 593- 595 
Fogg, Robert , 1 2 
F kk cr 1\i rcraft o rpora tion of \ merica, 

304 . . . 
Ford Moto r Co., 3 12; 4.11 - I·, 3- 'l; s- l · 

23; 8- A, 33 7· C- 4 1, 4 2 

Foreig n acron:'lll ti :~1 dc\'clopmcnr, 51- 67 , 
22 !- 268 

Foreig n aeronauLi al o fli ial s, 5 59 
Fort \Va yne 1 ews entincl, 19 1 
40 B- 4, see Boeing Airpb ne Co. 
Foul ois, Maj. Jn. Be njam in ., 7-1· 2. 

488, 58o, 596, 597 
4- 65, sec Szekc.l y Aircraft J nd E ngine Co. 
4 A T - F, see Fo rd Motor Co. 
Four-1-ield Flying Show, ti S 

France, 236-239 
Friez, Julian P. , and Sons, 299 
f-' ucls, 429-430 ; d irecto ry of companies. 

560, 6 ! I-612 

G 
Ga rdner, Geo rge E ., 587 
Ga rdner, L. D., 557 
Gatschet, Charl es, I 9 I 
Gatty, H arold , 106- I I2, 115 , 486 
Gazley, Richard C ., 587 
Ge neral Aviation Corp., 32, 304, 312 
Ge neral Aviation Mfg . Corp., 304, 3 I 2 -

3 14; F-IO, 326; F-]2, 325; FLB- 8 
403 ; X0-27, 404 ; YIC- 14, 40 5 

Ge neral Electric Co., 294 
General Motors Corp. , 32, 304 , 3 I 2 
Georg ia School of T ec hnology, 21 4, 21 6 
Ge rm an Research Institution fo r Aircraft, 

98 
Ge rmany, 239-245 
Gipsy , see Wrig ht Aeronautical Corp. 
Glove r, W. Irving, 597, 598 
Goddard , Jessamine, I 6o 
Gonord, Lieut., 128, 486 
Goodrich, B. F., Rubber Co., 296 
Good year Tire and Rubber Co., 296 
Goodyear-Zeppelin Corp., 94, 98, I02-I 03, 

I 04 
Gorst Air Transport, Inc., 42 
Gave, Chase C., 598 
Craf Zeppeli11, airship, 7, 64, 93 , 98-1 oo, 

Io6, 124, 130-I3I, 234, 487, 488 
Grand Rapids Press, I 86 
Granville Brothers Aircraft, Inc ., 3 I 4 
Graves, George C., I6o 
Gray, Capt. Hawthorne, I30 
Great Britain, 245-249 
Great Lakes Aircraft Corp., 3 I 4; 21' 1-A, 

365 
Greece, 249-250 
Green. Col. E. H. R., 163 
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GrC\h und Bus Lines, -!6 
; ro; t. . rl D. , 1 3 

GrocnbofT ucnthcr, -l 6 
' ro ,·c no r, . B. 557, 564 
' u :H cm :~ I:J , 66 

Guinea \ irways Ltd., 22-l 
ug cnhcim , Daniel, Fund rnmittcc on 
Elcmc m ary and cconda ry Acronami al 
Edu alion , _I_, 2 19 

Gu ccc nheim. anicl, found ( r the Pro · 
~1~tion \ cro nauti s, 1 o' 

.uc c nhcirn , 1-l:t rr · F., 596. 5 
ug, cnhcim Fou ndati n r Lightcr- than-
:~ ir Rcscar h, 1 o 

uldc nt ps, 226 

H 
H ack. Fra nz, 1 ' - , <1 i 
H aizlh.l, 1\·l rs. Mac, 1 o, .; G 
H all F. C . 10 
H all 1-brry E . R., 160 
H all , james G el win , 1 ' IJ . 160 
1-b ll - \ lu minum Aircraf t o rp .. I.J 
l-bmilton ta n brd Pro1 ellc r o., 292 
H amm er Fritz 123 · 
H anshuc, H arris M .. ~2 , -si. -gs 
H :mlc ker, j . f·., 599 
H ard ing, Geo rge F., 167 
1-brt, Mrs. Beryl, 485 
H artford , o nn ., airpo rt, 143 
H arrfo rd T imes, 18.1 
H askcli tc Ma nu fa cturing o. , 290 
Hawa ii , 250 
1-b waii :m Airways, L td. , 250 
H :11vks, C:q t . Fr::m k i\•1. , 1- ·1• 13- - 134, 

254· 597 
H elium Boa rd , I 98 

•H enderson, P:lll l, 55 7 
H erndon, H ug h, jr., 11 4, 1 15- 11 8, 487, 

488 
Herrm ann , 226 
Hillig , Otto, 124- 126, 486 
H inkl er, Bert, 136, 488 
Hi rohito, Em peror, 256 
Hirons, F red M., 598 

486
, 

H oiriis, H olger, 125- 126, 
H onduras , 66 
H oover, Pres. He rbert, 74, 11 2, 22 1, 416, 

485 
H oover, Mrs. H erbert, 58, 94 
H opfncr, Theodor, 224 
H ornet, see Pratt & \Vhitney Aircra ft Co. 
H ouston, Lad y, I 18 
H oyt, Richard F ., I 63 · 
Hum phries, C: S. , T2? , 487 
Hungarian A1r Trafhc Co., see Magyar 

Legifo rgalmi R. T. 
Hungary, 250- 252 
Hunsaker, Jerome C., 557, 564 

Huntin ton Robe rt D., I6o 
H urley-Townsend Co rp., 292 
l lu c N. A., I o 

lc:u os, 249 
! cla.nd, 252 

I 

J el and ic \ i.r Transport, 252 
Ide. J hn J. 596 
lmocri. I Airw ays, Ltd ., 227, 234, 245-

~-l ' - 52, 260, 265 
lm eri:tl Bra s Ma.nu.facruring Co., 293 
India 252-253 
lndi:w apolis, Ind ., ai.rport , 143 
I ndu· trial usc of aircra.ft, I 3-1 4; ncws-

p3pcrs, 1 79- .192 
/ r..F, su Waco Aircraft Co . 
lng:1 ll , D:1vid S., go, 94, roo, 597 
Inla nd Aviation Co., 3 14 
In lc ~ Robe.rt, 599 
In trumc.n ts, 294- 295 
In uran cc, 208; di rectory of companies, 

- 6 1 
Inter-Island Airways 250 
lnternati nal Fbre-Sig nal Co., 290 
ln tern::ttion31 News P hotos, I So, I 83 
I nternn tion31 News Sen ice, I So 
Internat:ion:J I Zeppelin Tra.nsport Corp., 

96 
Interstate D ivision of American Airways, 

Inc., 3.1 
Ion3 N3tional Airways, Ltd., 253 
Irish Aero Club, 253 
Iri sh F ree State, 253 
Irvin g- Air Chute Co., 298 
Isthn; i:tn Airways, I.nc., 6o 
Italy 253-256 

J 
J3cobs Aircraft Engi.nc Co., 432 
fa p::~ n , 256 
Japan Air Transport Co., ut: Nippon-

Koku-Y uso-Kaisha 
Johanssen, Christian, 488 
johnson, Amy, 129, 487 
Tohnson, P. G. , 3I, 557, 564 
Jones, C. S., 564 
Jones, H arry S., 114 
Jorge Loring, 262 
Joseph T echnical College, 252 
Journal of Air Law, a publication, 564 
frmior Speedmail, see Stearm an Aircraft 

Co. 
Junkers Luftverkehr Persien, 260 
fu piter, see Bliss, E. \\'. , Co. 

K 
K-S, see Kinner Airplane and Motor Corp. 
Kahn , Roger, I6o 
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Kansas City, Kan. , airport, 14·1 
Karachi Aero Club, 25 2 
Karmen , Dr. von, 103 
Kcljo Air Club, 236 
Kellett Ai.rcraft Corp., 314, 4 16, 4 1 

Autogiro K- 2, 425 
Keys, C. M., 32 
Keystone Aircraft Corp. , 302, ' 14 ; tir 

Yacht K- 85, 350; 84- A, 86- 1, 406; 
Commuter, 367; NK- 1, 409; OL- g, 
407i PK-I' 408 

Kidde, Walter, and Co. , 290 
Kidston, Lieut. Comdr. Glen , 128, 485 
Kilen yi, Julio, I 12 
Kingbird, see Curtiss-Wrig ht Airplane Co. 
Kingsford-Smith, Charles E., 11 4, 128 
Ki.nner Ai.rplane a.nd Moror Corp. , 432; 

B-5, 445; C-5, 446; K-5, 447 
Kipfer, Charles, I 30, 486 
K. L. M., see Kooinklijke Luchtvaart 

Maatschappij 
'Kohler Aviation Corp., 42 
Koninklijke Luchtvaart Maatschappij , 238, 

252, 257-258, 262, 264 
Koninkiijke Luchtvaart Maatschappij voor 

Nederland en Kolonicn, 25 6-257, 25 , 
262-264 

Kreider-Reisner Aircraft Co., Inc., 3 16; 
Fairchild 22, 368 

Kronfcld, Robert , 486 
Kuala Lampur Fl ying Club, 264 
Kunz, Mrs. Opal Logan, r.6o 
Kymmcne ·Air Defense Club, 236 

L 
La Baie, A. J., 587 
Laird, E. M., Airplane Co., 3 I 6 
Lake Forest College; 2I8 
Lambert, Jordan, I 6o 
Lambert Aircraft Engine Corp .• 432 
Lancaster, Dr. Frederick W., 486 
Landis, Reed, 597 
Langley, carrier, 83, 84, 416 
Lankford, Jesse K., 587 
Lares, 26r 
Latecoere Air Lines, 6o 
Latin America, 55-71; air transport, 55-

67; exports to, 67; military aviation, o8-
70i private flying, 67-68 

Latvia, 256-257 
Latvian Aviation Society, 256 
Lawranc,e, Charles L., 148, I6o, 557, 564 , 

586, 597, 598, 599 i trophy, I 58 
Lawrence, L. W., 587 
Laws, see Legisl ation, state 
Le Brix, Joseph, i 28, 486 
Lees, Walter E., I27-r28, 485, 486 
Legislation, state, I 99-209; appropriations, 

204-206; insurance, 2o8; liability, 207; 

I I 

tabulation 537- 540, 5·11 - 542; taxa tion, 
.206-2 7 

Lchi •h niversity, 2 1 
tcr, Roger, 160 

l...c1>inc harlcs \ ., 11 
Lewis, · corgc \ . 59 597 
Le~·ington, arrier, 3, ·I· 9 
Liencsc h . I· ., 5 7 
Lig htcr-than-:1ir craft , sec i\ irshi ps 
Ligue I ntcrna tionalc des \ vi:llcur , 13-
Li n oln Air raft Co. 30 
Lin oln cbrask:J rate Journal. 1 6 
Lind berg h, I. harlcs \ . 5 , 11 , IJ.I , 

132, 4 7. 5 6 5 7 
Lindberg h, Mrs. harks \ ., 13 - . ·I 7 
Li tchfield , Paul W. , 9-l 
Little Ro k Ark:t n as Gazette, 1 ·l 
Lloyd Acr Bolivian , 64- 66, 6 
Locl(heed Altair, see ctr it ;\ ir rafr orp. 
Locl(heed Dl,J-1, see Detroit J\ir raft Corp. 
Loc f(/1 ecd Orion, sec Dctr it Air raft orp. 
Loci( heed Sirius, see ctroit A in: raft orp. 
Lockheed Speed Vega , sec Dctr it \ircraft 

Co rp. 
L ening, Grove r, 557 
Loening, Grover, Aircraft o. , Inc., 2 o, 

3 r6; Duckling, 366 
Lon ion aval Limitation Trc·•ty, 3· 8'- 85 
Los A ngeles, 3irship, 88, 93, 98 100 
Los Angeles Evening Express, 184 
Los Angeles Times, I 84 
Lot, see Polski Linje Lotniczc 
Ludington, C. T., 34 
Ludington , N. S., 34 
Ludington Airlines, Inc., 3T, 34, 40, 42, 

183 
Luftschiffbau-Zeppelin , 98 
Luth er, Dr. Hans, 221 
Lycoming MEg. Co., 32, 43 2; R-68o, 44 8 
LZ- 1 29, airship, 93, 98 

M 
M- 2, 279-280 
McAdoo, W. H. , 163 
McArthur, A. S. , 599 
Macauley, Edward, 564 
McCormick, Col. R. R., 191 
MacCracken, William P., jr., 596 
MacDonald, Ramsay, I r8, 221 
Mackay Trophy, 485, 488 
McKnig ht, Charl es, 160 
MacLaren , Lieut. William S., 485 
McNary-Parker M~rchant Airship Bill , 96 
McNary-Watres Act, 26 
Macwh ytc Co., 290 
Magazines, aeronautical , foreign, 565-566; 

U. S., 562, 564, 612 
Magyar, Capt. Alexander, 126-127, 487 
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1 I:J"\' .tr Lc i o r almi R. T .. - o 
. lail;t,ir:g , sa P11 irn :\i rc ra 1. Inc. 
M in Fl )i n n ·icc . Inc .. . p 
. lairs, !ncr B .. jr .. 16 0 

Malo ne ·. dw::trd , 7 1 
M mer t\ ir T ran port . -! -
Man red \\"ei Airplane :1 nd Mo or Mf. · 

In .. 

_ o ; p<: r nnd , 

21 

- o, ·· ~ 6 · 12 .; , ,p o 
4 11 "/ _,~p2 

Martz \ ir L1ncs, ·12- .J 
M arvin. harl c F. , 5 6 , 9 
M:-~ ::1 hu ctt In titutc of T e 

:H 

M:11 eri::~l s . 290 ; dire to ry of m:mu f:1 turcr . . 
9-s 6o, 6o - Go 

M o)'f/ou cr, blimp, 102 
Ma ·o , \\ illiam B. , 557 564 
Mea rs, John H enry, 1 o6 
M e nth . Jo cph 59 
Mermoz. Jea n, 127, 4 5 
Merrill , L. H ., 557 
Merw in , Da1 is, 191 
l'vfc min , Rent , 128 
Metropolit:. n Air Ferry Service, 43 
Mexico, s8 
Mid -Continent Air Exp ress, Inc. , 32, 4~ 
Milita ry acro n :~ u ti cs , 2-6; LJtin Amc n cJ. 

68-70; sec also Air Corps, U . S. Arm y; 
Burea u of Aero nautics, U. S. :.v y 

Mill er, W. T., 587 
Milwaukee Journ al, .190 
Minne:. polis, Minn ., airpor t, r 44 
Minne:.polis St:.r, I 86 
Model Airpl ane N ews , a publication, 564 
Mo ffett , Rea r Admir:.l William A., 84 , 94, 

r oo , 596, 597 
Molliso n, J. A., 128, 487 
Mono Aircr:~ft Corp., 3 I 6 
Monocoupe Corp., _3 16, 432 
Monomarl, see Boe111g Airpl ane Co. 
Moon, H:~rold , I 6o 
Mooring m ast, 1 oo-I 02 
Morga n , Laura, I 6o 
Morrow, Dwigl~t W ., 132 
Moth, sec Curtlss -·Wrig ht Airpl ane Co. 
Moyle, Don, ~I 5, 488 
Municipal Untvers ity of Wichita, 2 I 4 
Murdock , M. M. , 19I 
Mussolini, Benito, I 20-x 22 

~l u a .1 Kcm::~l , pa h 1 1.; 

. h ·cr . B. F., 59 Co 
.\/;•stay • sa u r i -\Vri ht Airphnc · 

N 
:\'i hoi s -l:k::~ :z.l cy f\ irpbnc 

Aero-

ocia tioo , .J 7; or-

Ma~ ::~ z.ioe, :1 publ i a -

.J6 . .J ' 

I -

?-l :nion. l F lying en -i e· . Ltd .. 2-16. - -l 
N:ttional lidcr J i ld . irplan e New · a 

publicati n, 564 
Nati nal Glider As o iation, 4 7 

·ati nal 1 :nks Airwa1·s. Inc.. 4 
Navr. sec I ureau o( \ cronautics · S. 

N av}• 
Ncerkc.n A. J., -99 
i\ cprune, see Bliss E. \V., Co. 
Netherl and s, 257-259 
Netherla nds E as t Tnd ie , 257-259 

Jersey Natjo nal Guard r 40 
Orleans La., a.iq ort, r 43 

ew O rl ea ns Times-Pica ·une, 186 
New ) ork , . Y., airport, I 42 

ew York Ajrways, 4_ 
Ic11: Yo rk , Philadclphi3 and Wash_inwo; 

A1 rway Corp. , see L ud ing ton Atrhnc • 
Inc. 

New York Times, r88 
ew York Uni versity, 2 12, 214 

1ew Zeal :~.nd, 259 
Newa rk , N. J., airport, 139. 140 

cw:.rk Eve ning Press, I 88 
Tewspapc rs, I 79-192; directory of editors, 

583-586 
Nicholas-Beazley Ai rplane Co. , Tnc., 3 16; 

NB?. l\ 84, ~69 
N~c hol s . Ru_rh , .)129-130, 485 , 488 
t\~ · see B,octng Airplane Co. 
Nlppon-Koku-Yuso -K a i ~ h a . 228 256 
Noordu yn, R. B. C ., 557· 564 
Norske Luftruter, 259_260 
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North American Av iation, Inc., 32, 40, 5 , 
294· 308 

North Caroli.na State College, 2 1 
Northrop Aircraft Corp., 3 17 
North west Airways, Inc., 3"1 , .13 , 52, 1 6, 

48), 486 
No rway, 259- 260 
Norwegian Air T ransport Co. , sec Norski 

Lu ftruter 
Norwood, Mass., airport , 143 
Nunn all y, Winship, 597 

0 
0 1-G, 0 2C-1 , 02C-2, 0-39, sec Curtiss 

Aeroplane and Moto r Co., Inc. 
0 2U- 4, 0 3U-2, see Vought, Chance, 

Corp. 
Oeste rreichische Luftve rkehrs, A. G., 225, 

23 1, 267 
Oesterrcichische Phoenix Fl ug zeug wcrk , 

224 
D fficial Aviation Guide of the Airways , a 

publication, 564 
Officials, foreig n aeronautical, 588- 593 
Oil s, 429 ; direc tory of compa ni es , 560 , 

611-612 
Okl ahoman City Times , 190 
OL-9, see Keystone Aircraft Corp. 
124, 125, see Martin , Glenn L. , Co. 
Oregon State Coll ege, 2 19 
Oregon University, 218 -
Orlebar, Squadron Leade r, A. H ., 1 19 
Ormsbee, Frank, 71 
Orta, 226 
Osakeyhtio Saaski , 236 

p 
P6, P6-E, see Curtiss Aeroplane and Motor 

Co. , Inc. 
P12C, P12E, see Boeing Airplane Co. 
PAA-1 , see Pitcai rn Aircraft, Inc. 
Pac~mal(er, see Bell anca Aircraft Co rp. 
Pac~fic Air Transport, 3 I , 32 , 46, 4g 
Pactfic Fl yer, a publ ication 564 
Pacific Zeppelin Transport' Co., g6 
Packa rd Motor Car Co., 2g7, 432_

433
; 

2A-rsoo, 450, 45r ; 2A- 25oo, 452, 
453; D R- 980, 449 

Padgett, J. E., 599 
Paillard, Antoine, 127, 4s5 
Pan American Airways, Inc., 3 I , 34 , 42 , 

43, 52• 55-58, 6o, 64 , 70-71, 283, 3 17, 
485, 487, 488 

Pan American-Grace Airways, Inc., 55 
Panama, 6o 
Pangborn , Cl yde, I J4 , I I 5- 118 487, 488 
Paquette, Louis Oliver, I 36, 487, 
Earachutes, 298 
Paris, Lieut. de ' Vaisseau, 128, 486 
Parkin, Walter F., 587 

, 

Parks \i r ollcge, 1 ;6 
P:.~n.s, _ 9- 299 ; d ire lO r>" of manuL•v 

w rers, 559- 560 , 603- 60 
P:H.hc News, 1 o , 1 1 2 
Puok , aircraft tender, 100 
(l :.~ tt crson , Joh n VI ., 160 
Paulett , Ri hard S. , 5 7 
fJC / - 2. PCA-J, sa Pitca irn ircr:tft, Inc. 
Pen n Sch ol of Aviati n, 17 · 
Pennsyl ":111i a Airli nes, Inc. 3 1, 3: 34, ·! ' · 

·l ·l · ..:6. 4 6 
Pc nnsr lv:~ ni a lb ilroad , 32 
Persia, 260 
Peru, 59- 60 , 66 
Peruvian . :tva! Air Line, 66 
Ph ib delphi a Public Ledge r, 190 
Phil adel( hi a Record , 190 
Piccard , Aug uste, 130, 4 6 
Pier ol James V. , 415 
Pilgrim , see Americ::m Airpla ne and En 

g ine Corp. 
Pilgrim, bli mp, 103 
Pil ots, licensed , graph, r 8 
Pionee r In stru me nt Co. , 294 , 299 
Pi tcairn , Ha rold F., 416, 420, 486 
Pitcairn Aircraft, Inc., 3 16, P 5· 4 18; 

Alllogiro PAA- r , 427; A u t og ir o 
PC/1- 2, PCA-J, 426 ; Mailwing PA-8. 
338 

Pi ttsburgh , PJ., J irport, 143 
Pittsbu rg h Av iation In dustries Corp., 32, 

43, I ;6, 304 
Pittsburg h Metal Airpla ne Co., 304, 3 12 
PK- 1, see Keystone Aircraft Co rp. 
Poland , 260-261 
Polan do, John , r I 3-1 14, 487 
Polski Linj c Lotn iczc, 226, 260 
Poole, A. J. ; 598, 599 
Popu lar Av iation, a publication, 564 
Por tl and, OrP.., airport, 146 
Portugal, 261 
Post, W iley, r o6-r 12, 486 
Post Office Dept., sec Air mail 
Postal T elegraph-Cable Co. , 34, 44, 46 
Prague Aeroklub, 232 
Pratt, Brig . Gen. H enry C. , 583, 596 
Pratt & Whitney Aircraft Co., 287, 304, 

434; H om et A-2 , 459, 460; l-lom et 
B- r , 46r , 462 ; W asp C- r , 456, 458; 
Wasp DE, 457; Wasp, Jr., 454, 455 

Press associa tions, see Newspa pers 
Preston, Lieut., Edwin L., 136 
Pritchard , Robert J., 597 
Priva te fl ying, 13-14, I 55-1 68; Latin 

Am erica , 67-68; summ ary, 519 
Privateer, see Am phibia ns, Inc. 
Propellers, 292 
Purdue University, 2 I 6 
Pyle N ational Co., 294 
Pynchon, George M., jr., r6o 
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QDC, u:c \\':~ ·n .\ •r · rah '· 
Ouc:ensl:md n I r 1 he r n T erri aries_,.- .,. ... .. tioo ., -4-

•\ erial ern.:e , Ltd. , 2::4 

R 
R - 100, i1 !>h1p, 9 • 
R-6 o, sec L~coming ' I g. '· 
Rad i , 1 4· - 6--
lbdiomarine rp., - 97 
R mey, Roy \ . jr., 1 o 
R:tn I, cor •e ' .. 160 
Randolph Field, -~ o 
Ron cr, sec :\ men an t\ irpbne and ·n-

ine Corp. 
l (an a, carrier. 
Rapid \ ir Lines rp. 4·1 
Rapid Air Tram port , In. , ,j ' • 44 
Rc. rwin Airpla nes Inc., 16- 17 
Record fli h ts , 105- 1 6; altilll de , t •o ; di · 

tan e, II2- II .j •- - 12 · d u ration. 1::. 7-
,_ ; speed 
co nti nental 124; women. •- - 1 •o 

R rd s, wo rld and '\ mc rican , o ~ · 
su also Rc ord fli h ts 

Reid H enry ). E. , 5 6 
R ining , R. R., 5 7 
Rcli nee , bl im1 . t o 
Renar 1 G. , 2::.6 
Rena rd Aircraft and Engines . 2- • 
Rent chlcr l'redcr ick B. , ,j t. :;-7 
R csolttte, blimp, 103 
Rey nolds, Smith , t 68 
Rh ode Isla nd tate Airport , 1.16 
Ri h mo nd News Leader, 190 
R F, sec \ Vaco \i rcraft Co. 
Robbins, Regin ald. 11 4 
Robbin , Rich:u·d \V., 32 
Robertson Air Lines, 44 
l?.obin, see Curti ss-Vh ig ht \irplanc Co. 
Roc hester, r. Y., airport , I 46 
Rockford Register Republic, 18.1 
Rockne, Knute, I 82 
Rody. Will y, 488 
Rogers, Leig hton vV. , I93 
Roos, D. G., 599 
Roosevelt Aviation School, Inc., 176 
Root, vV. Ru ssell , 595 
Rosendahl , Lieut. Co'11dr. Charl es E .. 94 
Ross, Raymond L. , 587 
Rossi, Aime, I 27 , 485 
Rotterdam Aero Club. 259 
Round-the-world fli ghts, I 05-11 2, 11 5, 

Tl8 
Royal Dutch Air Lines. see Koninklijke 

Luchtvaart Maatschappij 
Royce, Maj. Ralph , 488 
Rumania, 261 
Rum sey, Charles C., 160 

'iNM 

raft Corp. 

rp . 
ikorsk y A '•i-

rp . 
. bc na . sec ocicte Anonyme Belge. d ' Ex­

ploita tio n de L l'-b,·i Lion Ac.rien.ne 
. Loui r\ i rcr~ t Corp. ;; I 

t. I aul is atdl and Pionee r Press, 1 6 
'a lam n Pc y 1 2 , 4 
• moilo,•itt:h, Prof. Rudolph, 100 
. n J si i\fe.rcury Her ld, 184 
:~n born john ., 595 
• 111 < B:uba ra Airports, Ltd ., 418 
ara.to a . a_rricr, _,, 4 
. t:Jk un t A.ir Defense Club 236 
- . d t. sec icdad Colombo- lemana de 
Tran rtes \crcos 
aifc . A. ). - g 599 

enrol, see \ V:1 rncr Air raft Co rp. 
: hiff. H erb · rt, Troph y, 4 

hildhaucr. Lieut. Cla.rc.ncc H ., 123 
· ·hncidcr Cu1 R:~ce , I I 8-t I 9, 488 
hoonm:~ker J. M., jr. , 32, 557, 564 

·h wcizcrischc Luftvcrkehrs, A . G., 225 , 
- 6-1-~ 6 -
inti lla Mag neto Co., Inc., 291 
n. harles \V. A., 128- 129, 485, 486 

Sca1 l:!ne an boragcs, 578-580 
cattl e, \ ash ., airport, 144 
cattl e P st-Intclligcncer, 190 

Scll cch , H. Garrison, lll, I 6o 
Scnn, E. R., I 6o 
Settl e. Li eut. T. G. \V. , I04, 487, 503 
Sh :~ rp l es , Lawrc.ncc, I 6o 
Shaw-Kennedy, D . V., I6o 
Sheaffer, D. M ., 32 
Shell Petroleum Co., I 24 
Shid le, Norman G ., 599 
Ship pce-Johnson Exped ition, 68 
Siam, 261-262 
Sibley. Eugc.ne, 587 
Siko rsk}' Aviation Corp., 304, 317; S-=38 , 

329; S-39, 370; S-40, 327; S-41, 328 
Singapore Fl ying Club, 264 
S. K. F . Industries, Inc ., 293 
Skoda \Vorks, 231 
Sl(y Car, see Stout Engineering Labora-

tories, Inc. 
Sky Specialties Corp., 293 
Slorrock,et, see Bell anca Aircraft Corp. 
Smart, F . G., jr., 597 
Smith, Allen J., r6o 
Smith, Lieut. Comdr. Edward H ., 100 
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Smith, Gra nvill e B., 1 6o 
Smith, J. A. B., 557 
Sm ithsoni an Instituti on, 4 16 
Soc icclad Colombo-Ai cmana J c Trans­

partes Acrcos, 56, Go 
Sociccladc Ponug U<.:S::t de Esrud os c 

Acreas, Ltd. , 26 t 
Socicd::tde Porruguesa de 

Ac rcos, Ltd ., 26 L 

Soc ieta Ac ra Meditcrranca 2 
Socicta A noni.ma Acr -Esprcss 

249 
Soc ieta Anonim a Nav igazionc Acrca, 254-

255 
Socicta ltali ana Scrvisi Acrci, 255 
Societe Anonyme Beige d ' · xpl oit:ni on de 

Ia Navigation Ae ricnne, 226- 227, 23 
Societe d' Enterpriscs Ge nera les d 'Aero­

nautique, 226 
Societe de Na vigation Aeri cnn c Jugosl:lvc, 

225 
Societe Generate de Tr:111sports Aericns, 

226, 227, 238 
Society of Automotive Engineers, lnc., 

598- 99 
Solar Aircraft Co., 294 
Soucek, Apoll o, I30 
South Am erica, 55-71; air transport , 55-

67 ; exports to, 67; priva te fl ying, 67-
68; military av iation, 68-70 

South ern Airways, I 77 
South ern Aviation, a publicat ion, 564 
South ern D ivision of Am erica n, Airwa ys, 

Inc. , 3 I 
Soviet Civil Aviation Trust, 266 
Spain , 262 
Spartan Aircraft Co., 3 I 7; C2-6o, 37 I ; 

CJ , 372; C4, C5, 373 
Sperry Gyroscppe Co., 294 
Spicer, C. W ., 599 
Sportsman Pilot, a publication, 564 
Stain forth, Lieut. George I-I. , I I 8-12o, 

488 
Stam pe and Vertongen, 226 
Standard Oil Company of N. Y., 4 I 8 
Standard Oil Company of Ohio, 418 
Stanford University, 2I 4 
Stanton, C. ]., 587 
Star, 238 
State College of Washington, 2I9 
Stearman Aircraft Co., 304, 3I7; Alpha, 

339; tmior Speedmail, 340; Beta, 374; 
Clottdboy, 375; CJR, 376 

Steel Pier Corp., 4 I 8 
Stevens, Capt. Albert \V., 485 
Stimson, H enry L., 22 I 
Stinson Aircraft Corp., 32, 3I8; S, 377,; 

T, 33o; W, 378 
Stokes, W. E. D., jr., IGo 

Sto re , Gordon, I- , 4 
tout , Wi lli ::11n B., 59 , 59 
lOLit Eng inecrin • Laho ra to ri es, In . 3 1 ; 

ky Car, 3 7 
lOUt Metal Airpl::rn c r ivi ion, ICC Ford 

lvl to r o . 
rr::tits Sculcmcn ts , 262- - 64 

t. r mberg - arl so n M::r nu fa tu ring 
2 G 

tr ng , E:Hie R. , 5 7 
Submari nes a :J irc r:~rt carrier , 279- - o 

ummcrill T ubing o., 290 
upplics, 2 9- 299 ; dire t ry f m~nu[:r 
wrers, 559- 560, 6o3- 6o8 

uth crin , J. W ., 598 
wedcn, 264 

Swed ish Ai r T r:J nspo rt c tion Co., sec J\ktb. 
Aerotransport 

Swissa ir , Jce Schwcizc ri schc Luft ve rkeh rs 
A. G. 

Switzerl and , 264-265 
Syracuse U ni versity, 2 I9 
Sza lay, Em il , I 26 
Szekely Aircraft and Eng ine Co., 2< 7, 

434-436 ; ] - 5 · 463 ; .]-4), 46 ~ ; - 5. 
465; 4-65, 466; 5- 75 , 467 ; s- go, 46 

T 
T , see Stinson Aircraft Co rp . 
T ali afer ro, A. Pendleton, jr. , 587 
T. A. T .-Madd ux Air Lines, 32, 48 
Taxa tion, 206-207; sta te gasoline tax sum-

mary, 540 
Tayl or, David W ., 596 
Taylor, F. H ., 160 
T aylor, R. F., 597 
T echnical development, 271-288 
T exas Company, I 24 
Thompson, E. G. , 34 
Thompson Aeronautical Co rp., 34, 44 
Thompson Products, Inc., 296 
3-35, 3-45, 3- 55, ·see Szekely Aircraft 

and Engine Co. 
Thurston Cutting Corp. , 290 
Tilston, C. E., 599 
Times-Wide W orld Photos, I So 
Timken, Henry H., jr., 160 
Tokyo Asahi, newspaper, I I 6, 1 I 8 
Toledo Blade, I 88 
Trade index, 6oo-612 
Trans-Atlantic flights, I 05-IJ4, 120-127, 

I30-I3I, 135-136 
Trans-Pacific fli g hts, I I 4-I I 8, I 32 
Transadriatica Societa Anonima ltaliana eli 

Navigazione Aerea, 225 
Transamerican Airlines Corp ., 3 I, 34, 44· 

136 
Transcontinental and W estern Air, Inc., 

3 I> 32, 34, 44-46, 48, I 44 
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Trippe . j. T., 55 
T rou1, f.,·clyn, 1 o , 4 5 
T ulsa, Ida .. airporr , 139, 1.p 
TurkC:)', - 65-::66 
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" ict oc i :~li t Rcpubli.: -66-

'I, 

ta les 46. 

tJtcs Am:~tc ur Air Pilo t 1-

ation, Inc., 156- 15 
nitcd l."ltcs ' aval Ac:~dcm y, - 1 

. S. Ru bber Co., 296 
ni n :rsal D ivision of Ame r i c:~ n A i rw:~y . 
Inc., 3 1 

ni vcrsal Serv ice, 1 S o 

ni ver ity of \kron, r o• 
ni ve r ity of Alabama , 2 1 2, 2 1 4 - I 

ni versit}• of Cincin nati, 2 1 -

ni vcr ity of D etro it , 2 1 2 , 2 1 .1 

University of Flo rida , 2 1 S 
U ni versity of Miami , 2 1 S 

U ni ve rsity of Michi J n , 2 1 4 , - 1 

Uni versity of Minnesota 2 1 4, 2 1 

Uni ve rsity of Pittsburg h , 2 1 4 

Uni ve rsity of Southern Ca li fo rni a , 2q , 
2 19 

Uni ve rsity of Texas, 2 1 4 

University of Utah , 2 16 
University of \Vas hing ton, 2 14 
Uppercu, I. M., 557 
Uses of a ircraft, rescue, 70-71 , So-go; sec 

also Industrial usc o f aircraft 

v 
V 1 P- 16, see B/J Airc raft Corp. 
Van Orman, W ard T ., 103 
Varney Air Lines, Inc., 3 r , 46, 48 
Vaug han, G . W., 557, 564 
Vellumoid Co., 299 
Venezuela , 6o 
Viborg Air Defence Club, 236 
Victory, John F ., 596, 597 
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\V. Va. , airport, 
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vVilcy, Lieut. Comdr. H e rbe rt V. , 94 
Will oughby, A. 0 ., 598 
Wil son, Eug ene E ., 5 95 
Wil son, R. E. , 5 99 
W ood , Eric Vo/ ., x6o 
\Voolson, H . T., 599 
\Vorcester Pol ytechnic Institute, 2 14 
Wrig ht, Orvill e , 596 
Wrig ht Aeronautical Co rp ., 287, 302, 436-

438; Curtiss Challenger, 47 1; Curtiss 
Conqueror, 473, 474; Curtiss D- 12 , 
472 ; Cyclone, 475 , 476 ; Gipsy, 477 ; 
Whirlwind, 478 , 479 , 480, 48 1 

X 
XF9C-r, see Curtiss Aeroplane a nd M o to r 

C o. , Inc. 
XF!-2, see B/J Airc raft C orp . 

--~---------- ------

X0- 27, see c nc ral A\'iatio n L !fg . 1rp. 
X0 /- 1, sec 13/J 1\ irc ra fr Corp . 

y 
Y 1C- 14, see c ncra l \ vi a tio n M fg . rp. 
Ya le ni\'crsity, 2 1 ; 
Yc rr ingT n , c th 7 r 
'I ung Col. C I:Jrcn e L, 1 ', 5 7, - 7 
'I o u ng, Will iam ., 564 
Yugosbvia, 267-268 

z 
Zciss·A e roropog rap h , 1 76 
Zclcc r , F. \ V ., 160 
Zimme r , Ed u :~ rd , 1 ~5, 4 7 
Z !I'IC- 2, a irshi p, 10 2 
ZRS- 4, see A k ron , a irshi p 
Z RS- 5 , 7, 9 4 
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