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OVER TROPIC SEAS 

The old and the new in transportation between the countries of the Western Hem­
isphere. A Pan American Airways Hornet-powered Sikorsky S-42 clipper ship 

speeding over the Caribbean . 



CHAPTER I 

THE UNITED STATES IN THE AIR 

Superiority of American Aircraft-Importance of Federal :hiation 
Commis~ion's Report-X ecessity for a Ddinite Development 

Program-Xeeds of the Air Forces-Im·estigations­
Findings of the Baker Board-Report to the XRA-

Production of Aircraft and Engines in 1934. 

AT the beginning of 1933 the Cnited States had the fastest and 
most efficient airplanes in the world, and had even more strik­
ing technical developments under way: hut it still lacked a 

comprehensive national aviation program. Other nations were rapidly 
overtaking the l'nitecl States because their governments had adopted 
vast programs for aeronautic development. Other governments were 
huilding up huge private manufacturing and operating industries, 
knowing these industries to be the heart and soul of air power. But 
the American Government had stated no national aviation program. 
There was much activity but it lacked coordination. 

During 1934 the foreign aircraft industries received from their 
own governments and their own parliaments fresh inspiration and 
renewed vigor. l\Iost official and legislative bodies outside the United 
States apparently recognized that national security and economic inde­
pendence depend on development of front rank air power. They were 
making a great race for world leadership. American aviation was still 
reputed to be setting the pace: but actually it was groping blindly in 
the confusion of aims and methods brought about by the impact of a 
new political philosophy on the economic structure of the nation. It 
was beginning to falter. There were many signs that without a compre­
hensive and con~tructive program for rehabilitating the indu~try it 
might soon be forced to drop out of the international race entirely. 

The situation was well known in \Vashington, of course. There 
the confusion was most tioticeable. Congress recognized it in 1934 
in authorizing the appointment of the Federal Aviation Commission 
to recommend a constructive program. The President knew that the 
lack of a program might ultimately prove disastrous, and he appointed 
to the Commission men on whose experience and judgment he could 
depend. His confidence was justified. The extensive labors of the 
Commission and its thorough investigation of the subject with all its 
manifold problems resulted in a report which should become the basis 

II 



12 A IRCh.A FT YE , R BO K 

for a comprehensive national aviation program. I t i 11np rtant in 
all its various phases that it cannot long be ign red. 

The recommendati ons of the Federal _ viation omm1 1 n ar 
publi shed in f ull in Chapter Ill. 

The Commi ssion was the first g roup of the kin d t 

on all branches of aviation since the Niorrow ] oard rendered it r -
port in 1925. The Morrow -Board, appointed by resid nt o li do- , 
had been confronted ·with a most depressincr situation. T her · wa 
very little existing aviation for the Morrow Board to con id r in form ­
ing a definite planned program for the future. It devel peel u h a 
program, however, confining the specific details within a peri d of fi \·c 
years in view of the experimental stage through which the art \\ a. 
passing and the inability to judge with accuracy what might b be t 
for aviation at the end of that period. 

As a result of the MotTO\\ Board 's recommendati n , ng r 
adopted five-year programs for the development of the Ann_ and th 
Navy air forces, a definite program for civi l aer nautics under th 
jurisd iction of the Government and a national poli cy calculat d t 1 re­
serve and develop the industry as an essential reserve f r nat io11al 
defense. The Morrow Board 's recommendati ns would ha• e b en 
worthless had they not been translated into legislation. The rmy and 
Navy five-year program acts and the A ir Commerce , ct of 19- 6 
launched American aviation on its career of progres , and soon it wa 
making full speed ahead. 

From 1927 until the end of 1932 there vvas continuou develop­
ment in all branches of aviation. The ftve-year pr cr ram act work d 
so well with th e Army qnd Navy air forces that other nat ion com­
menced striving to duplicate the American organizations. similar 
situation developed in commercial aviation. A ir transport was en­
couraged to grow and render a service to the people. T he ai rcra £t 
plants began turning out improved equipment. T he commercial and 
military development kept the pace together, as they must neces arily 
do in any country. 

At the end of the five-year programs in 1932 all in formed persons 
realized that new programs were essential if American aviati on was to 
make continued progress. The science of fli ght had made such pheno­
menal progress that it demanded new conceptions fo r the future. 
Other nations were beginning to get into full stride in the air. 

The fact that no new program was adopted after 1932 accounts 
for the confusion existing in 1934 and the more pressing need for a 
restatement of national policy and a definite program in 1935. The 
superiority of American aviation equipment and the efficiency of the 
air forces at the beginning of 1935 could not be traced to anything 
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C. . 'larine Corp pilot l::ty in <> a smoke creen to protect their fiah t ing quadron 
fro m urface ftrc . 

actually accompli heel du ri no· th la t two years. Technically the indus­
t ry \Va ti ll maki ng p rocrre . but it ''a th momentum of the past 
"' hjch carried it on. T he em iabl o ition of ai r t ransport lines of the 
l nit d tate . th envy of the vvorld . wa not traceable to any pro­
gram developed inc 1932. Their bet ter s rv ice was being carried on 
at the e";:pen e of capita l, thei r uperior equi pment had been planned 
and placed in development prior to 1933· 

The tati tics for the periods under discussion show that the five­
year program acts and other prorrrams legi lated by Congress in 1926, 
as a re ·Ltlt of the l\!Iorrow Board's recom mendat ions, were responsible 
for the p resent technical de-.. elopment. 

Commercial aviat ion had not really started prior to the adoption of 
the p r ocrrams in 1926. There were 482 commercial and municipal air­
po rts , few i f any in a fair state of development. A t the end of 1932 
there w re 1,194 commercial and municipal airports, a majority acle-
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quately equipped for the flying service accommodated. At the end of 
1934 the number had dropped hack to I ,072. The miles of lighted air­
ways jumped from 2.041 in 1926 to 19,500 in 19,)2 and fell back to 
18,8g6 in 1934. The mtmher of civil airplanes grew from approxi­
mately 1,000 in 1926 to 10.324 machines in 1932. and then dropped 
back to 8,322 in 1934. The number of licensed pilots took the same 
curve; 1,572 in 1927, 18,594 in 1932 and 13.949 in 1934. The average 
daily flying of air lines of the "Cnited States grew from 11.830 miles 
in 1926 to 139,542 in 1932 and then fell off to 133.446 miles in 1934. 

The influence upon the public has been precisely what the above 
figures indicate, as evidenced hy the traffic on the air lines. l" nder the 
stimulus of the national programs prior to 1933 the air lines developed 
traffic in the face of the depression and other obstacles. They coop­
erated with the manufacturers and by large capital expenditures 
developed the most efficient and fastest transport planes in the world. 

In I926 the lines carried 5,782 passengers. They carried 504.57;) 
in 1932 and 546,235 in 1933. In 1934 the traffic dropped to 537.637 
passengers. The Post Office Department, operating the air mail serv­
ice from I918 until it was turned over to private operators. carried 
433,649 pounds of mail by air in 1926. The contract air mail lines 
starting from nothing at the beginning of 1927 developed the service 
until they carried 7,Gs8,r95 pounds in 1932 and 7.644.646 pounds in 
1933, both depression years. The postage rate was excessively high. 
In 1934 the air lines carried 7,I55,28I pounds of mail. Reduction of 
the postage rate to 6 cents is believed to have prevented a drastic drop 
in volume. During the hiatus in contract mail operations. caused by 
cancellation of contracts, the Army Air Corps carried 768,215 pounds 
of mail from February 19 to June I, 1934. The volume of air mail 
should have been much greater in 1934. 

At the end of 1926, the last year before the five-year programs 
became effective, the Army had 422 combat planes and the ~avy had 
703, a total of I, 125 for the combined forces, with few of the machines 
modern and a majority obsolescent. The fastest service craft. machines 
then in actual service, could make only I6I miles an hour. 

At the end of the programs in I93 I -32 the Army had I ,033 combat 
planes and the Navy 776, a total of I ,809; and the pursuit fighters 
with which the squadrons were equipped, or in process of being 
equipped, had speeds of 197 miles an hour. 

At the beginning of 1935 American squadrons were equipped with 
the best planes, type for type, in the world. Their pursuit-fighters, 
actually in service and carrying full service loads could fly at 230 miles 
an hour and perform the most advanced aerial acrobatics, including 
power dives. Experimental military and naval planes had much higher 
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nited tate Jed aJI nat i n in the performance of it 
and had unde r vel 1 m nt machine de igned to ma.in-

SWEDEN . SE AMERICA PLANES 

A orthro p D e1ta c..' prcss p1ane po\ erect \Vith a Pratt & ·w hitney Hornet in service 
on A. G. Aerolra nsport. 

purchase of 6oo r lan ; and order fo r some of that new equipment 
wer beino· let at th nd o·f the year. V hen fi ll ed, including replace­
ments, t hey would g ive the ir orp ap1 roximately 1,400 planes in 
the combat class, including armed observation types. 

T he Javy Bureau of Aeronautics charged with maintaining land 
ba eel naval a ircraft as well as the squadrons on surface vessels with 
th Fleet, had on hand at the end of 1934 approximately 86o combat 
planes, some 260 of them obsolete, leaving about 6oo combat types fit 
f r active service, fo r seri ous training or an emergency. The Navy 
requirements were to be about 1,910 planes of a ll types at the end of 
nve years, a fter mak:ing allowances fo r annual replacements. 

F rom the above it may be seen that the combined air forces of the 
U nited tates a t the beginn ing of 1935 were equipped with approxi­
mately 2,o6o combat planes, about 1,6oo modern enough for an 
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emergency. 1 he) repre nte I I than half th 
necessary to place the nited tates on anythin o- lik 
with other air powers, in view of merican a r a 
President Roosevelt recoo-ni zed the ituati n wh n h 
message to Congress in January, 1935 . 

The budget for the fi scal year 1936 becr inning J uly I, I .) 5· 
vided $r2,soo,ooo for airplan · s to be u I n na al hip under 
struction , $I4,0oo,ooo f r replacement ( naval ian in c mmi . i n 
but obsolescent, and about __ ,ooo,oo f r Arm a ircra ft equi pm 11 t. 
of which about $13,000 o b aU tt t n \V 1 Jan an I 
engines. It remained f r recommenda-
tions . The acute need f th servic s an d th rec n1t1 n of that need 
among members of n r ss f rmed th nly bri ht p t in the av ia-
tion picture. There seemed t b too much eli nt iment in \ ash-
ington to permit the ad or tion of. a compr h nautical develop-
ment program. 

The aircraft industry, through the \er hamb r o[ 111 -

merce of America, repeat dly extend d to ng re and th xecuti 
branches of the Government a. sistance in ina- the c mplex prob-
lems which the aviation pe pi and th fficer th A rmy and th 
Navy knew to be in urgent ne d of solution in 1ew f world con li ­
tions, the activities of oth r gov rnment an 1 th nati n 's ovvn require­
ments. 

The industry was aile to . olv its wn techni al pr blems. lt was 
quite capable of solving its O[ erating problem . if left r a onably f re 
from interference . .But alone and unaided it could not lve the g reat 
problem of preserving to the · nited tates its heritacre of fir-t place in 
the air. Foreign competition. was becoming too keen the pace to 
swift. It demanded of the Government intelligent c operat ion. 

The situation was ably summari zed by the - w Y ork T imes on 
February 3, 1935, when it published an arti cle by Reginald 'L Cleve­
land, its aviation editor and president of the ati onal A sociati on of 
Aviation Editors, as follows: 

"The most hectic period in A merican aviation entered a new 
and, it is hoped, a more cheerful phase last week when P resident 
Roosevelt sent to Congress the report of the Federal A viation 
Commission and set forth a policy of coor dinated control for 
aeronautics. By a coincidence, Thomas A . M organ completed, 
during the same week, his second term as president of the Aero­
nautical Chamber of Commerce of America. H is was the arduous 
job of guiding the industry through the many problems which 
have menaced its existence. The low point of the national depres­
sion in March, 1933, was not the bottom of the depression as far 
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a cone rned aviati n . ud et c.nt Ia bed deep holes into _ rmy 
and Navy x p nditure fo r a ircraft and then took a large part of 
the appr pr ia ti n I r air ma_il payment . T hi at a tim e when 
military r cu rement rde r and a ir mail payment fo rmed the 

nly mo i pow r by whi h av iat ion miaht hope t ride out of 
th ec nomi to1111. 

T h n . w ithin a f th NR.-\ in i ting u pon 
rk f r more person . 

c d . T he a ircraft 
ugh the m anufac-

1 AVY'S "HIGH fiAT" SQUADRO_ 

Cyclone-powered Cur ti s H awks on a formation flight from their roost aboard the 
carrier 'Saratoga." 

tu r r s ha' e drafted more codes th<m there a re companies in the 
industry . Next, through the B lack committee, the air lines not 
only lost mail r evenues , they lost passenger and express traffic by 
d isruption of serv ice. T he temporary air mail legislation knocked 
the holding companies into integral parts and gave all company 
executives a nx ious clays and sleepless nights. It forced the pioneer 
a ir lines to operate at a loss and it curta iled orders with the manu­
factu ring incl ustr). 

"The Senate a nd I-Iouse M ilitary and Naval A ffairs Commit­
t ees investigated the industry at about that time. There arose 



much controversy about aircraft contracts. methods of purchasing 
and other details which resulted in millions of dollars of Army 
contracts being delayed, causing f urthcr chaotic conditions and 
further unemployment. The agitation injured the industry also 
because the publicity cast aspersions on the contractors. Just then 
foreign propaganda started to show that United States aircrait 
was not as good as Europe's products. It took time to prO\·e that 
American-built planes and engines were not surpassed by those of 
any other nation in the world. Next came the Nye committee 
with a munitions investigation. During 193-1- the Baker Board 
made a complete investigation of the Army Air Corps and recom­
mended some very drastic changes which arc now in process of 
being made. The Federal Aviation Commission started its in­
vestigation in the summer of 1934. This body has just made its 
very comprehensive recommendations." 

Prior to the report of the Federal Aviation Commission the trend 
of most of the official thought in ·washington seemed to he discourag­
ing to all private invention and initiative in aviation. There was con­
siderable talk in some quarters about taking all profit or chance for 
profit out of air transport operations, of eliminating the industry's 
plants by placing embargoes on exports of aeronautical products and 
building military and naval aircraft in Government plants. Meanwhile 
a number of members of Congress were trying to save aviation by 
urging recognition of design rights, maintenance of a healthy industry 
and recognition of an essential principle of national security which 
demands that the best equipped plants, if not always the cheapest, he 
encouraged to develop and build the most advanced and efficient air­
craft, for present training purposes and as a measure of preparedness 
for any emergency. 

In a comprehensive and thoughtful memorandum presented to a 
Senate committee, which had been studying embargoes on exports and 
the possibility of the manufacture of military and naval equipment in 
Government factories, Don L. Brown, president of United Aircraft 
Corporation, pointed out that the American public has been well repaid 
for its Government aviation expenditures, not only in reduced costs of 
military equipment, resulting from mass volume, but in the prompt 
adaptation of all military progress in aeronautics to the betterment of 
facilities for rapid and safe transport of passengers, mail and express. 

Mr. Brown added that the experience of all the great powers, 
including the United States, has shown that "governments themselves 
cannot design and produce the equipment of precision and perform­
ance which under private initiative has given this country a pre­
eminent position in the aeronautical field." 

1 ,. 
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n of lh high peed Wa p-powered Boeina 24 i-D tran ports in the Deut che L uft 
Hansa ervice. 

E d ar ·. G rrell, Brio·a li r General J. \1 . Gulick Iarence D. Cham­
berl in and aj r \. !bert E . Brown. They hea1·d 105 witnesses and 
received volume of written obsen ations from officers and civilians . 
. mon th ir detai led findings the fo llowing paragraphs are quoted 
here becau e they should be of intere t in any consideration of national 
a\ iation policy . The Baker Board found : 

"The air line transportation and commercial aviat ion in the 
-nited States is far ahead of that of fore ign nations. There is 

rnore tran port flyi ng in the U nited States, with more passengers 
carried annually, than in all the rest of the world combined. 

"Our ai r line transport development has resulted in airplanes 
su1 rior in des ign, characteristics and performance to those of 
an other nation. O ur air line pilots are more highly trained than 
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those of any other country. Our facilities and equipment. except 
as to certain types of engines, surpass all others. \\'e lead in the 
development and use of avigation instruments and in our com­
munications system." 
Further on in the report : 

"The Air Corps units of the :\rmy"s con•ring and o\'l·rseas 
forces must he ready at all times for war service. :\ny great war 
is now likely to hegin with engagements between opposing air­
craft, either sea or land based. and early aerial supremacy will he 
an important iactor. This involves many factors hut primarily a 
superior supply of efficient airplanes and of all aecessories. 

"An aircraft industry, therefore, is ahsolutdy essential to the 
national defense. The size of the air forces iura 111ajm· t•nwrgenc~· 
would be vastly greater than it would be prudent to maintain in 
time of peace. Improvements in airplanes are continuous and 
relatively rapid. Airplanes become obsolete in a few years and. 
in some cases, are already obsolescent at the time of quantity 
delivery. Military airplanes cannot in time of peace he stored in 
large quantities, as can guns for example. This is the premise that 
leads to the conclusion that there must be maintained in time of 
peace a satisfactory nucleus of a war-time aviation industry. By a 
'satisfactory nucleus' is meant a number of aircraft manufacturers 
distributed over the country, operating on a sound financial basis 
and capable of rapid expansion to meet the Government's needs in 
an emergency. 

"Military aviation in time of war must n·ly largely upon air­
planes built in time of war, and consequently the general condi­
tion and productive capacity of the aircraft industry are of 
national concern. 

"The preparedness of military aviation for combat may be 
considered in three stages. During the first, immediate reliance 
must be placed upon facilities and equipment existing at the out­
break of the war. The second is a longer period of expansion of 
the existing aircraft industry and delivery of airplanes at a 
steadily increasing rate. In a major emergency the third period 
would be the efforts of the Government to speed up the produc­
tion of airplanes by temporarily drawing into the aircraft indus­
try automobile engine and body manufacturers and other indus­
tries whose facilities could be effectively used in the construction 
of airplanes, parts or accessories. 

"For the first few and vitally important months of a war, the 
permanent aircraft industry would carry the full burden of 
supplying equipment, and thereafter would also provide for the 

l 
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f th . 

data are 

difficult to d term inc the ma.xim um producti\ e capacity 
rican aircraft indu t ry in tim f war, and no rel iable 

available a to th max imum producti' e capacities of 
It i believ d h " . ver, that no ther power could 
uctiv capaci ty be hi rrhly indu trialized nited 

nited tate 

THE FAIRCHILD CARGO CARRIER 

De,·eloped by the Kreid r-Rei ncr ircraft Compa ny this Cyclone-powered utility 
transport wa delivered to the Army in 1934· 

ta in to any appreciable extent a ati factory nucleus of an air­
craft indu try. 

" In the opinion of the committee the maj or measure to insure 
th xi tenc of a atisfactory nucleu of an a ircraft industry in 
t he nited ta tes is the e tablishment, with the President's 
approval, of an annual p rogram of procurement for the Army 
and Navy. If these programs are based on the normal annual 
replacement f the A rmy's ai r plane strength, as recommended 
herein, plus that of the Navy, the committee believes that the air­
plane industry of the U nited States can be maintained on a sound 
basis and dequate from a national defense viewpoint. The pro­
duction orders covering this number of a irplanes distributed to 
tho e fi ms essential t o national defense will assure a continuity 
of production and stability in the aircraft industry. 
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"The Government sh uld encouracre the ' I pment of I -
sign and engineering staffs in the ariou air plan ' fa t rie by a 
more liberal policy o£ placing e..~perimental r ler f r pr t t p . 
on a basis on which the G vernment bears in full th pr per c t 
of development . . uch experimental contract:- . h uld also prov i I 
for changes and addition ordered by th · ve rnment, a t pr 1 r 
increases in contract prices. 

"In view of the importance o f the aviat i n inclu. tr t 
national defense the committee I cli eve that the rnm nt 
should not enter int competiti n with pri\ ate industr) by the 
manufacture of airplanes in o ·ernment facto ri . In th ame 
connection the committee beli ves that it w uld he a I i abl fat· 
the Department of Commerce t enc urage further th airplan 
export business. 

"We recommend, as did the Morrow Boar 1 and the Lamp · rt 
Committee, that proprietary de ign rights be f ully rec gni zed . 
It is further recommended that the ·ecretary E v., ar ive u h 
instructions to his Department." 

The Baker Board and the F e Jeral viation Commi s i n were onl y 
two of the numerous Government committees, commission bureau_ 
or boards which investigated the aviation industry during !934· L i ted 
among the investigations were those o f the followin cr g roup : the 
Black Committee, Iational Recover) A dmini stration, ational Labor 
Board, House Committee on Military Affair s, H ouse ommittee on 
Naval Affairs, Comptroller eneral of the U nited tates, enate m­
mittee for Investigation of the M uniti ons Industry, the Post ffi ce 
Department and the Interstate Commerce Commission. 

The attention of the industry was so diverted from manu facturing 
and operations, because the heads of companies were compell ed to pay 
so much attention to the vVashington investi gations, that the technical 
progress made during the year seems all the more r emarkable. So 
acute was the situation at one time that a vi siting E ngli hman 
remarked: "In Europe the Governments subsidize aviation ; in the 
United States the Government investigates it." 

After more than a year of effort to negotiate a code f_or the manu­
facturing branches of the aircraft industry the Aeronautical Chamber 
of Commerce of America, through its executive vice president , 
Leighton W. Rogers, on January 7, 1935, s:nt a new draft ?f the 
proposed code to the NRA. It was accompamed by a letter whtch set 
forth the condition of the industry in specific terms. The following 
abstracts of that letter are of interest: 

"The industry, as one more last effort_to obtain~ code, there­
fore, presents. this new draft as the best It can posstbly agree to 
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$4.906.596 

GROWTH OF FOREIGN TRADE 

The uperiority of American aeronautical products is evidenced by the amazing 
increase in exports durin g the last three years. It was almost doubled in 1934. 
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the industry is forced to carr) out the te rm of th I id . 
these · contracts will require a ) ear and a half 
complete. 

"The industry is in a very preca ri ou c nd it i n. Thi . 
be obvious from the fact that a P re iclential F 1-ral 
Commission has been appointed t . tu ly it d ifficult i 
make recommendation· t save it. 

"The industry ha leclined in ·iz - fr m 13 

me f 
t 

playing 22,082 men in 1929, t 92 companie emr I in L,'' ­

men in 1933· There ha. I een a fu rth -r le line in · mpl ym nt dur­
ing the last fevv month . o f at lea t - ,000 men. rl. h - reat problem 

200,000 20Q 

Year '26 '27 '28 '29 '30 '31 '32 '33 ' 3~ '26 '27 '28 '29 '30 '31 '32 '33 . Yea r 

TOTAL AIRPLANE PRODUCTION IN THE UNITED STATES 

in the industry is to keep employed the men it has rather than to 
spread employment. The companies are striving de perately to 
hold the men they have. 

"About 6o per cent of the industry' s sales are to the U nitecl 
States Government. From 1927 to 1932, appropriations fo r air­
craft purchases by the Army and the N avy ran from $2o,ooo,ooo 
to $3s,ooo,ooo each annually. In 1932-33 and 1933-34 the ap­
propriations were $rr,soo,ooo and $8,zso,ooo, respectively, for 
the Army, and $7,20o,ooo and $2I,9SO,ooo, r espectively, for the 
Navy. It is true that the sums available for purchases in 1934-35 
are $28,4oo,ooo and $27,6oo,ooo for the Army and the Navy, r es-
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d not get t th indu tr) fo r a year or 

40-4 cent ; n.ited States 66-4 cents. In engine construction the 
average wage are : England 34-4 cent · ; France 43-4 cents; 
United tate 70 -4 cents . 

"The industry is very widely bracketed as regards size of com­
pany and geographical location . It comprises large companies · 
';\ith a majority of their business clone with the A rmy or the 
NaV} , and small companies which do no Govenm1ent business. 
T here are centers of manufacturing on the vVest Coast, in the 
central tates and in the east, with their varying cost-of-living 
sca1es. The interests of all types of companies must be observed 
in the writing of the code. 
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"Wages in the industry arc high: the averages of all wages in 
the industry being G2}'S to G8 cents per hour. depending upon the 
inclusion of certain parts and accessories. 

"Government appropriations are, of course. fixed sums. It is 
only natural that the services try to obtain for them all the air­
craft possible. The competition in the industry is keen. Industry 
has no way of effectively passing on increased costs to the cus­
tomer, because the result of increased cost is only fewer aircraft 
purchased. 

"In addition to this absolute ceiling of funds available, there 
is another restriction applying to the purchases for the C nited 
States Navy. The Vinson Act limits to ten per cent the profit 
which a manufacturer may make on any contract. If he makes 
more than ten per cent, he must turn the excess back to the 
Treasury, whereas if it is found that he has made less than that, 
or shows a loss, there is no redress. Owing to the experimental, 
pioneering character of the industry and the competition and the 
excess productive capacity, it is seldom that a manufacturer has 
Navy business every year. He makes some profit one year or per­
haps two in succession, and very likely thereafter has no such 
business at all, and must bear a loss until he can develop a new 
superior product and get another Navy contract. The ten per cent 
permissible profit is not an average, but applies to each contract. 

"Payments under Government contracts are often long de­
layed, due to technicalities and the involved Governmental pro­
cedure. The manufacturer has to carry the burden. 

"Another provision of the Vinson Act puts the United States 
Government itself in direct competition with the industry in Gov­
ernment operated plants. The cost figures of these plants have 
never been made available to the public or the industry. so no 
comparison is possible." 

If further evidence were needed to show the precarious state_ of the 
industry, which must always represent the heart and soul of air power 
in any country, no better picture can be obtained than by comparing 
the production records of 1934 with those of the previous year. 

The following statistics are based on reports made direct to the 
Aeronautical Chamber of Commerce of America. and checked with 
Government figures wherever possible. 

The industry produced 1,209 airplanes- both commercial and 
military-in 1934 as compared to 1,057 in 1933· I~ produced 2,736 
engines in 1934 as compared to 1,980 in I933· That mcreased produc­
tion was the result of export orders placed in the United States prior 
to hearings of the Senate munitions investigating committee, and also 



Nrn.D T 1E I:-Y T HE .\Tl\. -7 

A MARINE AIR TERMINAL 

A V/asp-po wered Douglas Dolphin amphibian on the ramp at island end of Wil­
mingto n-Catalina Airline. 
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A CONDOR ALL-SLEEPER PLAN E 

from , \" rn­
r CC I V lllg n · W 

One of the Curtiss-Wright Cyclonc-pO\Ve red nigh t p la nes in A.me rica n Airlines 
service between L os Angeles a nd For t \Vorth a nd between _ ·ew York a nd Chicago. 

cost per unit. A ir fo rce airplane product ion value in 1934 was $8 .836,-
509 and engines $5,162,710 as compared to $9,784,643 fo r planes and 
$4,986,181 for engines in 1933. 

The m ost casual study of the above figures would show that the 
increased commercial plane and motor p roduction in 1934 was. a r esult 
of export deliveries and delivery of mult i-engine t ransports t o Amer­
ican lines. The 1934 production of 772 commercial planes valued a t 
$9,957,6o2 ·i1ncl 2,048 commercial engines valued at $r-0,270,500 repre­
sented the total increase of all types over 1933 , because the 1933 pro­
duction was 591 commercial planes valued at $6, 180,900 and 1,120 
commercial engines valued at $4,724,441. 
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Wasp-powered scouting planes in (ormation flight at sea. 

I t only A m erican airplanes and engines were delivered abroad in 
g reater numbers dur ing 1934, but parachutes, parts, instruments and 
other accessories as well. The value of those auxiliaries exported in 
1934 was $4,906,596 as compared to $2,335,356 in 1933. Thus planes, 
engines and parts exported in 1934 totalled $r7,548,r8r as compared 
to $9, 155,882 in 1933. Those figu res proved the superiority of Amer­
ican ai rcraft products and the technical reliability of the American 
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industry. Otherwise the industrial nation p w ul I hav 
captured that trade. They were trying ha rd n UO'h. 

In that connection it sh uld be b rne in mind that a11 r xirnat ly 
70 per cent of the cost of aircraft an I enrrine ,.,. t Ia! r and that 
in past years, for the \meri can xp rt t ra I al n . ln . am unt · I to at 
least r8,ooo,ooo man hours annually. Naturally . m ri an man u fa -
turers are eager to save thi f r the ben fit f • ri a n lab r a 
against European labor. 

Development of the export 
programs of all the larrre r nat i n 
could maintain larger aircraft in lu t ri 
vas t reservoirs for e JUi pment, not only 
air forces but for any emergency demand in 
a gigantic scale. 

l" or that reason the next cha1 ter n what ther 1. w 
in the air should be of inter t to meri can. at thi tim . 

NEW YORK FROM THE AIR 

A Fairchild Aerial Surveys photographer catches the metropolis through the clouds. 
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AIR POWERS OF THE WORLD 

Fr nch Po t­

la.n -The Ru ian 
\viation. 

I .) - br tt0 ht ' ry indi at i n that the world 
trem nd u urpri e in aviation before the 

le than ix: f the ev n air powers were 
race for upremacy in com­
erman and Russia for the 

t war hi tory merged a erious contenders for front 
rank p Jb tJ and the r w re gi ing Great Britain, France and Ital) 
au e f r con- i lerable '' orr . Japan was augmenting her air force 
trenoth with a im t frantic ha te. Amona the seven air powers of the 

world the nited tates rank d fir t in commercial aviation, first in 
militar · a ircraft performance and first in naval aviation · but it wa 
fifth in number of combat airplanes. From the point of view of 
havi no- a comprehensive national aviation development program, the 
·-ni ed tat , as pointed out in hapter I , had not set forth its plans. 

In theor th re are thr e way of comparing the air strength of 
nation · ut no '' a) i accurate r entirely adequate. The best that can 
be done i to obtain an idea of what each nation would have if it went 
to war toda . ne way would be to study the kno\>vn facts and rumors 
ab ut development programs, count the airplane factories, estimate 
their p r duction capacity, which would be only guesswork, consider 
their t raining pr ogram , national resources in raw materials and 
national aviation policy, and then make deductions. But national 
policies change, and ad ' anced programs are invariably secret, so one 
an on ly ay that a nat ion has f actories, trained men and the ability to 

p roduce aircraf t. A nother method of comparison would be necessary. 
nation's actual air strength would depend wholly on the kind of 

war it ·was fighting-whether with a neighboring country and a well­
armed people with comparable forces , or a distant land across the seas, 
and whether the war was to be one of defense or aggression, a fight 
between great powers with all ies or a colonial war. There, too, one can 
only surmise. 

The only reasonable way o f comparing air strength is to determine, 
if possible, what a nation has in numbers and quality of combat planes 

31 
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and what it is doing to increa e that numbeL n att 1111 t in that dir 
tion has been made here. The ficru re and ab ut d '" · lopment 
plans have been culled fr m every ava il abl ur and ch ck d , wher 
possible, with offici al statistic . \\ hi ch, h w ve r ffi ia l, ar · n t al wa y. 
reliable. The degree of ob le cence, o( c ur ul I n \' ·r be deter ­
mined, because a plane is us ful a: l01w a it will A ' · F r xamplc , an 
old plane fly ing at 6o miles an hour at 1. feet oul I b mb a t wn 
having no air forces or anti-aircraft clef n fade p1ate 
defense, however, g row · more c mplex ' v ry y a r I> th flyin g 
machine becomes fa ter, 111 re r lia ld . and mur a1 ahl f Ayin r n n-
stop over vast di tance ·, at g reat h icrht ·, and wi h incr a. ing I ad of 
bombs, machine cr uns or tro p . 

During a di scus ion on worll li .·armam nt in ~ n vain 1.-<.:l,rua ry. 
1935, Lord tanh opc, f r the J ritish. urban ly inj ct I c lllll!Crcia l 
aviation into the questi on of a rm. li m itat ion, ad lin . ac rclino- to th 

I ew York Times, " ·om new mer ican 111111 rcia l plan w re l et-
ter than the best E ur pean war plan s.'' 

The year 1935 is to see much fa te r war plan 
Huge multi-motored machines can:yin cr ,.. . I li r with full fi ght­

ing equipment or their eq ui valent in bombs an I fl ) in,., thr m ile. hi o-h 
at 300 mi les an hour, are what the air po\ · r ar · try in cr t devel p 
within the next few years. 

The fo llowing should be looked upon th n a an aJ proximation of 
relative strength, each nation treated in the . am manner, with con­
sideration given to what it ha ·produced in th pa · an 1 is kn wn t h 
capable of producing today, tomorrovv and next y a r ' ith a ll owances 
made for obsolete and obsolescent machines un I r t I to be in act ive 
service. They are counted in these total: it th y a re armed machine , 
including pursuit fighters, armed scouts and ob ervation type . light 
bombardment, attack, patrol fly ing boats and heavy bombers. 

R elative Numerical Stren gth 

This table has been compiled for the A ircraft Year Book for 1935 
to show the relative positions of the seven air power s in approximate 
numbers of combat airplanes since 1932. 

January January J anuary 

France ................. . ...... . 
1932 1934 1935 

4,000 4 ,000 3,6oo 
Russia ..... . ... . .... . . ... . .. · .. . r,5oo 2,200 3,000 
B ritish Empire . . . .... . . .... . . . . 
Italy ... .. . .... . . . · .... .. .. . . . . . . 

2,000 2,500 2,8oo 
r,Soo 2,300 2,300 

United States .... . ... . ... . ... . . r,Soo 1,700 2,060 
Japan .. . ... . . .. . . . .. . .. . . . . ... . 1,300 r,5oo r ,85o 
Gern1any . .... . . ...... · .. . ..... . . 200 6oo 
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British Air .Po>9er 

0 GHT ORSAIR . -go 

l1 a -place tacl iC'l l pla ne with Pratt & Whitney H ornet engine equipped for rna­
ch in uuns and bombs. 

rapidly rea li zing h r ambit ion. 'ln obj ctive determined upon 111 rgrs , 
t ) I e mist res. of the a ir as wel l as mi tress of the seas. 

Great Brita in can tran port ai rcraft on her large rnerchant fleet 
and e tablish an air force .in any corner of the world. She has so 
merchant hips whi h he might convert into aircraft carriers in time 
of war. The dom ini on , colonies and pos essions, with all their varied 
terrain , and meteo rological conditions ranging from sub-Arctic to 
tropic climate. a re available for e.xperimentation, training and com­
mercial ope rations in the British program for aircraft development. 

T he B riti sh Imperial Airways is being extended from Singapore 
t o B ri. bane. \ 'ustralia ; so that these British routes aggregating 2 0,500 

miles now cri ss-cross E urope, and at Cairo, Egypt, branch off in two 
d irecti ons, one to Capetovvn, South Af rica, and the other eastward 
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through Arabia, India. Straits Settlements and thence to Australia. 
The objective is a seven-day service between London and Brisbane. 

Imperial Airways is developing plans for a transathmtic service 
by way of the Azores. with branches radiating to :\orth. Central and 
South America. In cooperation with the four great railway systems in 
England a very comprt!hensive system of fast mail, passenger and 
express services is being created throughout the 1 :ritish Isles, a 
program to which the Government is giving the utmost support. Great 
Britain has several reasons for expanding her air transport syst(•ms to 
the utmost. 

Repeater! surveys have proven the theory that international trade 
flows fastest over the routes where deliveries are quickest; therefore 
Great Britain, having a position to maintain as the greatest carrier of 
ocean commerce. intends to see that it is not lost to h<:r in the air. Her 
program demands the earliest possible development of air transport 
routes linking industrial England with all her own colonies and also 
all the non-industrial nations of the earth. peoples which are in the 
market for goods manufactured abroad. 

·By selling air transport service to other countries. Great Britain 
also can sell them air transport equipment and military aircraft when­
ever they need it. The British learned years ago that any people using 
British products in time of peace will turn to Uritish products in war 
or preparedness for war. Accordingly, Great Britain has been a 
pioneer in cultivating foreign markets to provide extra sales outlets for 
her aircraft plants, the plants which her industry set up during the 
VVorld War and which the British people will never permit to pass out 
of existence. They learned their lesson when the <_;ermans hopped 
over England's surface defense and repeatedly destroyed her docks, 
arsenals and other war production facilities, at the same time forcing 
large contingents of troops to remain at home to fight off the aerial 
invaders. The British insist that the air warfare of the last conflict 
was child's play compared to what it must be in any war of the future: 
and they are irrevocably committed to a program of aerial prepared­
ness. 

A thousand planes were available for the defense of London at 
the beginning of 1935. They included fighters an<l bombers. Squadrons 
equipped with an aggregate of 156 fighters, and as many more in 
nearby warehouses ready for immediate service, were on constant duty 
in the metropolitan area. The bombing squadrons were ready to strike 
at any foe on land or sea, in British waters or at enemy bases anywhere 
in Europe. It was with that in mind that Mr. Bald,vin during 1934 
remarked in the House of Commons that the battle front in future 
would be on the Rhine. At the beginning a·£ I935 many experts were 

1 
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One of the Curti s H::nvks, w ith retractable landing gear, powered by a Wright 
yclone, attached to the Navy 's newest aircraft carrier. 

the overnment. There are 14 airplane manufacturers and four engine 
manufacturers on the approved li t ; and it is significant that during 
the la t 12 months those -British manufacturers have produced 14 new 
type of planes for the Government ai r forces or the subsidized Im­
perial A irways. As is the case with all other E uropean governments, 
t he British do not force their manu factu rers into competitive bidding 
fo r a ircraft orders. The Government negotiates contracts ·with the 
companies maintaining competent design staffs and adequate manu­
facturing fac ilities . O n the rare occasions ·when manufacturers are 
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given contracts to manufacture from another's designs the originator 
of the design is reimbursed. This knowledge that they will be reim­
bursed for the outlay has inspired the Dritish manufacturers to carry 
on expensive development work. 

To promote the sales of British aircraft products abroad the for­
eign sales are financed in London. with the active cooperation of the 
Government whenever necessary. and in accord with the policy of 
building up a manufacturing reservoir always available for t:ritish 
needs. 

In 193-+· when the United States was taking the lead in dis­
couraging American firms from disposing of aircraft products ahroad, 
spokesmen for the British Government hastened to reassure nationals 
that they had nothing to fear; they would not be discouraged. Sir 
John Simon, Foreign Secretary, said: "Our diplomatic help is given 
when a foreign State has announced its intention to purchase abroad. 
In that case we do our best to sec that British finns get a proper 
opportunity." 

When a United States Senate munitions investigating committee 
held hearings in Washington in the fall of 1934, statements in the 
press made it appear that the committee was about to divulge facts 
which would cast aspersions on certain South American governments, 
and further, led the world to IJelieve that the Senatt: committee might 
soon bring about an embargo on exports of all aircraft products. Fear 
that their honesty might he questioned if they purchased f urthcr sup­
plies from the United States, and moreover, that. having purchased, 
an embargo at some future time might prevent their procuring re­
placements and parts, led the South American customers to look else­
where for equipment. As usual they were ahle to purchase it in Eng­
land; and Sir John Simon explained: ''We are convinced that the 
practical way to deal with this matter is not hy national legislation that 
seeks to abolish private manufacturers, hut by regulation and control 
which can be in accordance with an international treaty negotiated in 
Geneva and signed and ohsolved by all signatory States." 

Great Britain plans to spend about $ss,ooo,ooo for new aircraft 
equipment during 1935. Her fighter squadrons charged v.·ith the 
defense of London, or any other mission to which they might be 
assigned abroad, are to be equipped with Gloster Gauntlet interceptor 
planes having a top speed of 228 miles an hour at fighting heights. 
At the same time the Hawker Super-Fury fighter, of which much was 
heard in 1933 when it was brought out in experimental form, is to be 
further developed in an effort to create a fighter capable of speeds as 
high as 250 miles an hour, which would be only a few miles slower 
than certain pursuit types developed hy American manufacturers for 
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French Air Power 
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THE GREAT LAKES A.M:PRIBION 

Navy XSG-r observation amphibian , with Pratt &. Whitney Wasp Junior engine, 
developed by Great Lakes Aircraft Corporation . 

coul d not sec the F rench point of view until they ''vere told candidly 
that, according to General Laure' caJculations, neighboring air forces 
could drop 865 tons of explosives on Pari s in a single clay, as com­
pa red to the total of I r tons fa lling on the city throughout 1918. 

The French air forces have within the Paris defense area 240 
bombers, 240 pursuit and 620 armed observation planes, ready for 
act ion , with about 100 per cent reserves available for service within a 
few clays, and, further , a secondary reserve of approximately 640 
obsolescent planes in w?-rehou;;~::s. The Frenc;h ~lso have approximately 
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760 combat plane· elsewh · re in F rance an I in the I< ni es- a tota l 
about 3,6oo combat planes. 

Inspired by the policy f the H itl er · e rnm nt in r ·a rming ',; 
many the French Government ha. decide I that it · air f rce quipm 
by and large i · too ob olete f r . afety . lt 1 Jan t junk hund r -d · 
planes in r935, replacing them with new machine . 

A part of the program 1 ro' icl f r pr ducti n 
barclment plane: to be develope 1 fr m m ri an 
wing cabin monoplane types perate I n th 
States, the American commercial hir ha ' ing pr 'eel fa t rand ap-
able of longer non-stop flight. at higher a lti tu le tha n · 
the French air forces. o le. s than 300 of th ~avy" 
be scrapped and replaced by 360 new machine . 

The 25 h·ench aircraft fact ri es which have ar 
Paris are to be decentralized under the new plan . Th 
allocated $r6,soo,ooo to defray the co. t f mo in the 
tories, to be assured that they are rel cated at trat 
series of raid s cannot blow all the producti n fac ili t i ut f xi tenc . 
The French Government plans to SJ. end 6.) .000 ooo f r n w aircra fl 
equipment in r935, and each privat a irplane manufactur r is t b 
encouraged to develop hi s plant into an independ nt unit, that he may 
continue to turn out planes or motors without ·waiting for fab ricati on 
of parts elsewhere. The program inclu les cont inuous pr duction 
schedules in all factories, the number f plane to be gau o-ed by the 
extent of airplane construction in · ermany . F rench official s in i t 
that they should maintain at all times 50 per cent more combat planes 
than those known to be available to the erman air fo rce . 

In order to build up their aircraft indu try to what they believe to 
be a strength consistent with sa fety the F rench have embarked u pon 
an intensive campaign to increase production faci lit ies. Contract s fo r 
new equipment are negotiated with the manufacturer . They are paid 
liberally for their experimental work. The creator of a des ig n is paid 
a royalty when his design is turned over to another manufacturer. . s 
a rule, however, the creator of a design receives the production con­
tracts. He is not forced into cutthroat bidding. T he F rench Govern­
ment encourages all manufacturers to maintain adequate plant facil­
ities, including experienced design staffs. F rance long ago di scon­
tinued the practice of attempting to build aircraft in plants owned or 
operated by the Government . The personnel on the public payrolls 
could not work together over the long period of years very often nec­
essary to devise new design and construction methods. Then too, 
France recognizes the fact that if she intends t o maintain adequate 
manufacturing facilities available in an emergency, she must either 
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One of the fa st Boeing P -26A, P ratt & \Vhi tney Wasp-powered pursui t planes in 
Air Corps sen ice. 

operating with f ully trained staffs of designers, engineers and t rained 
workmen, F rance encourages export sales to the fullest possible ex­
tent . T he A ir M inistry releases a military type fo r export almost as 
quickly as the experimental model is completed, particularly if the 
country of destination is on f riendly terms with F rance. 

The air t ransport lines of France were merged into one combine, 
A ir F rance, in 1933 . I ts division operating in South America between 
A rgentina and Chile received a subsidy of $3-40 fo r every mile flown 
in 1934· The other divi sions to E urol?ean capitals, North Afri\a ancl. 
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French Indo-China were similarly subsidized. The South ..-\merican 
division received a total of about $8,ooo,ooo in subsidies in 1934. 
Officials of Air France planned to follow the Germans across the 
South Atlantic with a regular flying boat service in 1935. The f1rst of 
the proposed fleet, the Lieutenant de Vaisscau Paris, was flying on test 
hops early in 1935, and it appeared that France would establish her 
service ahead of the Ilritish. and also the Royal Dutch :\irlines which 
was planning a transatlantic service to Dutch Guiana. 

German Air Power 

At the beginning of 1935 Germany presented an example of the 
fact that treaties do not of themselves prevent a nation's arming in 
the air. 

The Treaty of Versailles, which the t·nited States did not ratify. 
prohibited Germany from producing military planes and engines or 
maintaining an air force. The Heich obeyed treaty injunctions until 
the Hitler Government came into puwcr at the end of 1932. True. a 
number of airplane factories. such as I unkers, turned out transport 
planes for the Luft Hansa system. C~·rman engineers went abroad 
and opened factories, devoting their talents to all kinds of aircraft. 
German technicians helped Soviet 1\ussia launch her aircraft develop­
ment program. Under liberal subsidies Cerman factories produced 
large flying boats, huge multi-motored land planes and remarkably 
efficient gliders. Soaring societies were established throughout < ;er­
many. The technical schools taught aviation engineering, and the Cov­
ernment, State, municipal and industrial laboratories explored the 
science of flight in all its varied and wonderful phases. For many 
years after the armistice the German aeronautical effort was largely 
academic, with the exception of its pioneering efforts in all-metal 
transport design and the operations of the "Gra f Zeppelin." 

When the Hitler Government first assumed power, with Gcne1·al 
Hermann Goering in charge of aviation, all Europe was curious as to 
what it would do with air armament. The ( ;ermans hacl a reputation 
for thoroughness. Goering during the war had succeeded the famous 
Richthofen as commander of his squadron when the leader ·was shut 
down. Goering was a staunch believer in air power. \Vhat \vould Ger­
many do? The answer was partly written at the beginning of I935· 

Germany has the nucleus of an air force. \i\'ithin the space of two 
years of the most intensive effort Germany, with 17 airplane factories 
and nine engine plants, has succeeded in turning out some 6oo military 
airplanes. With the exception of several experimental types, including 
three light bombardment and one heavy bomber, none of the German 
plan~s h~s b~en <;leveloped to <\ st~te of speed and performance whi~h 
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\ 'i th L\\'O V, righ t Cycl one cngtnes and Curti s controllab le pitch propellers, il wa 
developed for the Army by U1e Bellanca Aircra ft Corporation. 

a ble o f reaching Berlin within tw hour f fl ight. H i 1 rogram f or 
l 935 is what he term ed a n an \\ er to th cha llenge of un settled condi­
t ions throughout the worl d. 

T he German program con template-· an cxr encl iture o f $83 ,000,000 

fo r ai r de fen se in 1935 . T hat i nea r] ~ - four times the 1934 expendi­
ture. Eve1·y r esponsible manu facturer in Germany has been selected 
fo r special p rod uction contracts on planes, motors and accessories . 
._' om e companies a re turning out g igantic mult i-engine planes, Jl.t fo r 
either t ransport or bombing . 

The German A ir Defense League has been reoro·anized into r ,6oo 
local g roups r esponsible to a headquarters in Berlin, under the per­
sonal direction of General Goering. T he country is divided into r6 air 
center s, each having its own program fo r training pilots and organiz­
in~ squadron~. T o f51c ilitate tra i n in~ and p rovide the necessary nurn-
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1936 at least 40 per cent of the 6,500 pl an s of neiahboring tate. 
which he says could fly to Berli n in hvo hour , one concludes that the 
German program contemplates at least 2,6oo combat ai r planes w ithin. 
the next two year s. Close observers believe that Germany can pro­
duce nearly that number in two years, and have them a efficient in 
performance qualities as the p roducts o f the established m ilita ry air­
craft industries of other nati ons. A t the same ti rne the German a ir 
transport program calls for German flag lines operating over the p rin-
cipal international trade routes of the world . · 

Italy's Air Power 

Despite her rather modest civil aviation, with r ela tively few private 
planes and her air transport lines limited to her own cities, Italy in 
many ways ranks as the fourth air power o f t he wor ld . T he Italian a.ir 
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\Vithout il machin e gun- in lowe r wings and rear cockpit and bomb racks under­
neath , this \Vhirlwind-powered \Vaco was convertible as an ambulance plane . 

ta ined the worl d spee I recor I, breaking her O\• n record fo r ·peed in 
J 934 and taking from France the world altitude record, her 1935 
program contemplates newly de ·ignecl aircraft to meet the motor 
levelopment. 

The Government plans to spen 1 about $1oo,ooo,ooo on the ai r 
fo rces in 1935. New eq ui pment is to be built in Italy by its 14 private 
aircraft and six engine manufacturers. P roduction orders will be let 
without competitive bidding. A total of 420 high speed and high 
altitude fighters, 330 multi-engine bombers and some 400 armed ob­
servation planes are to be built before the end of 1936. 

It is significant that P remier Mussolini, with hi s many cabinet 
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posts and manifold duties as head of the Government. also retains the 
portfolio of aviation. Under (;on·rnment patronage Italian aircraft 
manufacturers are encouraged to market their products abroad. Sale~ 
to foreign nations are financed by r;overnment credits. The <_;oYern­
ment finances foreign aircraft sales up to iO per cent. 

In that connection the following Associated l'ress dispatch from 
Rome on November 22. I934· is of interest: "Italy is getting ready tn 
drive the United States out of the Chinese airplane market. it was 
learned today. A consortium has bctn formed hy the three largest 
Italian aircraft manufacturers, under Government j uri~diction and 
with Government support. to sell Italian planes to China at cost. The 
Government will appoint Lieut. Furio Drago to head the ltalian avia­
tion school in China. which hitherto has specialized in bombing in­
struction, but now will branch out into all lines of aYiation instruction 
in competition with the American school. This nation (Italy) has 
already sent 20 bombers to China and is manufacturing more at Turin 
and l\1 ilan." 

The Italian Government is making a survey as to possible expan­
sion of air transport service through l•:uropc as far north as London. 
Observing that the British, French. (;erman ancl I )utch air transport 
systems have steadily built up mail. passenger and express traffic. at 
the same time reducing rates, the J talians believe that the public soon 
will create a very great demand for scheduled flying service: and they 
are looking into the possibilities fm extension of Italian lines in '93S· 

The Russian Development 

Now here in the world has aviation developed so rapidly and with 
such intensity of effort as that which has gruwn up in Soviet Russia 
during recent years. The Russians had an aviation program in their 
first five-year plan. 'fhe world knew it would not work. because of the 
technical difficulties involved at that 1. inH". lack of materials and the 
relatively few persons trained in aviation technique. Surprising then 
~ere the achievements which could he seen IJy visitors in J{ussia dur­
mg 1934. One observer counted 535 combat planes in a massed 
demonstration over :Moscow, and 105 of them wet·e heavy bombers. 
Another visitor saw a new multi-engine bomber turned out of a fac­
tory every day over an extended period. 

The Red Fleet maintains a number of air bases close to the 
frontier in Europe. Each base is equipped with hundreds of combat 
planes. 

The largest land plane in the world, the "JVIaxim Gorky,'' was built 
in a Russian factory and successfully flown in 1934, without too much 
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A high-wing two-seat high altitude pla.n wilb Cur tiss Conqueror engine. 

senge r traffic, with the exception of for ign vis itor :-, bein o· Soviet 
offic ia ls traveling on Soviet busine s. 

\ i\ orkers fl ying clubs are being organized and the Government is 
prov iclin cr planes for flight instruction. The flight bases of the Reel A ir 
17 leet a re kept closely g uarded o that only tru sted officials know the 
exact number of planes and p ilots r gularly stationed at a certain base. 
T he movement of l{ecl A ir F leet planes toward the \ laclivostok area 
has been more pronounced in r ecent months than during any previous 
period . !\ t isolated posts north of Manchukuo large detachments of 
planes are concentrated . Russ ian officials in responsible positions admit 
that the Soviet air force in the far eastern section of Siberia has 
available more than 6oo bombing planes capable of carrying a half ton 
of bombs and flying non-stop for more than I ,500 miles. 
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The factories in the Soviet Aviation Trust include plants for 
planes, engines and accessoril"S. :\I ost significant is the fact that the 
majority of plants are equipped with laboratories which carry on a 
certain degree of research and experimental work. Three engineering 
research institutes are operating on a huge scale. The Engine Institute, 
for example, covers 30 acres. and is equipped with modern machinery 
and facilities. It has the services of 250 engineers. Hussia is heginning 
to produce its own aircraft metals. The Central Institute of .·\ern 
Hydrodynamics, with 300 engineers and scientists. is possibly the 
largest of its kind. The l\fctallmgical Institute is expanding rapidly. 
and soon will include all modern facilities. 

Contrary to outside opinion ahout "Russian communism in indus­
try, the Soviet aircraft plants follow the practice of capitalism in pro­
viding an incentive for the people who do the work. Each factory is 
given contracts directly from the military, transport and ·various 
bureaucratic services. For the most part each factory is built from 
the ground up, both in facilities and personnel. Thus it invariably is a 
self-contained social and industrial unit, with all activities revolving 
about the factory. 

Planes and parts are produced on a compensation basis. The work­
ers are paid for their labor, as they arc in other countries. Production 
costs also include an additional 1G to 25 per cent of the payroll which 
is used for recreation, clubs. summer camps and other social activities. 
As producers of equipment for the national defense the Soviet aircraft 
factories are operated under the most liberal political conditions, the 
workers being treated as high-class specialists and technicians, which 
they are, on which rest the defense of the country. Each factory main­
tains its own educational programs ranging from trade schools, 
through technical preparatory school and an aviation academy com­
parable to the average technical institute in the United States. 

At the beginning of 1935. 36,ooo students were enrolled in the 
schools of the aviation industry. 

Japan's Air Power 

At the beginning of 1935 the Japanese Government was working 
on an aviation development program calculated to strengthen the 
nation's position on international trade routes in the Pacific and at the 
same time build up the Army and Navy air forces to a strength which 
would assure a certain degree of protection from Russia's Red Air 
Fleet in case of war. 

Japan's Army and Navy air forces have available for immediate 
service approximately 1,850 combat planes, including reserves. That 
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Wright Cyclone-powered XBY -r developed for the a\ y by the Consolidated 
Aircraf t Corporation. 

The prox imity of Rus ia'. Reel ir F leet in iberia is most dis­
turbing to the Japane e Government. It i realized that Russian 
squadrons might. if they chose, sweep clown from the V ladivostok 
area and bomb the Japanese industrial centers by flying only 700 or 
8oo miles. 

J <lpan is building a huge air ba e at Nemuro on I-Iokkaido I sland, 
6oo miles northeast of Vladivostok. A nother air defense center is 
being set up at the naval base on the Sea of Japan, and it will maintain 
squadrons with hundreds of fighter planes to intercept the Russians 
if they ever come clown toward the Japanese industrial districts. 
A nother gigantic air base is being completed at Ominato on the north- .· 
ern end of Honshu Island, sao miles east of Vladivostok; and here are 
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The intensity with which the oth r a ir 1 w r wcr . tri ing t win 
fir st place in both commercial and mil itary aviat i n made th · r port f 
the Federal Aviation Commission mo-t opportune. h ca u · it pr -
vided fo r a comprehensive nati onal aviat i n 1 olic and a ddinit p r -
gram, which, if adopted by the overn m nt , w ul d a sure the P ni ted 
States a strong position in the a ir. 

INTER-ISLAND AIRWAYS NEAR H ONOLULU 

One of the Sikorsky Wasp-powered S-.38 t ransports in regula r passenger serv ice 
between the H awaiian Islands, over Maka puu Po int , Oa hu . 
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I "\" · IRE. by the Yerwh Imina p pul ar d mancl fo r a more 
!ea rly I fi n d nat i nal a ,·iati n p li y t r medy both the con­

fu i 11 c nc rnirw th ·tat f th national cl £ n e and the chaohc 
c ndition which had li ru ptecl air tran. p ,·t rv ice after the can­
e llati n f the air mail c ntra t . to k preliminary action. 
lt inc rp rated in the \ir !v[ai l \ t f Jun I -. I934 ee appendix 
f r fu ll t xt) a prO\ i ion f r appointm nt by th I re iclent of a Feel-
raJ iati n Commi sion f fi y m mb r to be a1 pointed b him, 

n t more than three member t be a p inted f rom any one political 
pa rty for the purpose of rnakin · an imm diate tud) and urvey, and 
to report to onare s not later than F bruary I , I935, it recom­
mendation of a br ad policy c verin cr all 1 hase of aviation and the 
relat ion of the nited States th reto. ' 

P resident Franklin D. R o e elt appointed the following : Clark 
Ho.,vell , chairman· Ed war 1 P . v ·arner, 'ice chairman· . . I bert J. 
Berres, Dr. J rome C. H un aker and Franklin r . Lane jr. , with J. 
·a rroll Cone ex ecutive ·ecr tar). T he Commission immediate!) or­

gani zed a stati tical and re ea rch department in charo·e of Joseph T. 
Ha,·tson and J. Howard Yeoman . 

T he sincerity and ability of a ll meml er of the Commission \·vere 
demonstrated from the 'ery beginning of their labors. They worked 
day and night. Their comprehensive program to cover the field 
thoroughly, their apparent eagernes to g ive everybody a hearing and 
their early demonstration of a broad knowledge of the complex prob­
lems involved, those factors quickly won for them the whole-hearted 
cooperation of all persons interested in the development of aviation 
for both the national defense and economic welfare of the United 
States. 

The Commission's work'' as summarized in a report of 254 pages, 
its I02 specific recommendations being set forth and the reasons ex­
plained with exemplary thoroughness and a clarity which anybody 
might understand. It offered Congress an admirable foundation on 
which to build a great national aviation program. 
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On January 3 r. 1935, 1 'resident Hooscvelt sent the Commission's 
report to Congress. 

How the Commission Worked 

The manner hy which the Commission arrived at it:' fact~. con­
clusions and recomlllt'IH!ations arc set forth in the introduction to its 
report as follows: 

General Introduction 

"In accordance with the provisions of the Air ~Jail :\ct t:nacted 
into law on June r2. HJ;)4. the President of the l'nited States desig­
nated us to serve as members uf a Federal . \ viation Commi~sion tn 
make an 'immediate study and survey, and to report to Congress not 
later than February I, 1935. its recommendations of a hroad policy 
covering all phases of aviation and the relation oi the Cnitcd States 
thereto.' as directed hy the Act. \\' e proceeded immediately to or­
ganize, and to collect material and initiate studies bearing upon the 
accomplishment of our assigned purpose. In the course of August. the 
Chairman of the Commission visited Europe and made an intensive 
personal study of the aeronautical status and of the governmental 
administration of aeronautical matters in four of the major European 
countries. At the same time a majority of the other members of the 
Commission embarked upon an aerial tour of the Cnited States and 
the countries of the Caribbean which took them over a total distance 
of I 3,000 miles in four weeks of elapsed time, with stops in more than 
half of the states of the Union and in ten foreign countries. and gan· 
them an opportuntiy of personally inspecting a majority of the im­
portant Air Corps and Naval air stations of the United States; most 
of the principal bases of air-transport operation; most of the leading 
aircraft and engine factories; and a miscellany of airports. flying 
schools, research laboratories, and other aeronautical undertakings ; 
and of conferring informally with personnel at all those establishments. 

"On September 24th we opened public hearings. which continued 
over the next six weeks and in the course of which we heard I 02 

witnesses and compiled 3.519 pages of typed record. Executive hear­
ings on matters important tu the national defense succeeded the public 
ones, and during that section of our work 89 further v.·itnesses were 
heard and another I ,009 pages of record were secured. In addition, 
certain matters of a particularly confidential nature were heard at full 
sessions of the Commission hut without the making of any steno­
graphic transcript. Testimony has heen received from members of the 
Cabinet, from members of Congress, from each branch of the govern-
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Left to right-J. Carroll Cone, executive secretary; Dr. J erome C. Hunsaker, 
Frankl in K. Lane, jr., Clark H owell , clmirma.n; Edward P. Warner, vice chairman; 

and Albert J. Berres. 

further expansion of the li fe of the average individual and of hi 
further emancipation from barriers of time and space. 

"The matters laid before us have been the subject of constant in­
vestigation by departmental boards, by Congressional committees, and 
hy commissions of special Presidential appointment, from 1919 clown 
to the present time. There have been almost a score of such inquiries, 
from that made by the Crowell Commission, vvhich went to France 
immediately after the war to study the bearings of the war experience 
upon the . future development of A merican air policy, clown to the 
Baker Board, which submitted its report some two weeks after the 
elate of our own appointment. 'N e have had the work of our pre­
decessors upon which to build, and we have given careful attention to 
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their record and their conclusions as well a t 
been laid direct!) before us in the cour e o f ur 
investigations. \?l,l e have tri ed to g ive due wei<Yht t view 
that have been represented, whether by in li\ idual r by boa r I . om-
missions, and committees prececlin rr our own. T h · re rnm 11 l<1 ' i 11 
that follow thi s introducti n, and the r a onin that ha I cl 
them, are the integ rated result of a ll that ,., hav b 
from any source of the present aeronautical ituat i 
esses through which it has been developed. 

" How much does the aeronautical acti vity 
amount to? How large an indu try clev t . it el( t o f 
aeronautical products and the op rati n f air raf t . \ V a. k d nu r­
selves the questions at an early stage f our . tudy and th u h \\' haYc 
made no attempt to secure exact figure w ha\ at I a. t a1 pr xi mat d 
to an answer. The total of original privately tinanc d inve. trne nt in th 
aeronautical industries, almost all of it put in betw n r - 7 and 1 2 . 

appears to have been some $550,ooo,ooo. 1 o that, '~ have ad led an­
other $go,ooo,ooo for the investment in municir a l irp rt . Iuch f 
the investment was di sastrously reckless. ~ .Iuch o . it ha li sapJ ca r 
by the attrition of depression. There remain I o.ooo 
current value in commercial activities. 

"Some r s ,ooo men and women are directly 
facture of aircraft and engines and parts and acce. . n ; L ,ooo m 
the operation of air lines and airports and fl ying: rv ice . . T hirty-f ur 
thousand more are in the government's aviati on serv ic , 93 p rce11 t 
o f them in the Army and N avy. total of ah ut I ,ooo gainfull y 
employed Americans find aviation their chief vocat ional interest. 

"In the course of our study, by personal insp ction a nd inter view 
and by -formal hearings, certain -facts have b c m a ppa rent. It h'lS 
become apparent that there exist in the U nited Stat s today a ir trans­
port organizations at least the equal, and in certa in re pects very 
definitely the superior, of any others in the world; that \meri can air 
transport equipment as developed in the last three years is generally 
recognized as occupying a position of world leadershi p, and that 
European constructors, once prone to scorn American aeronautical 
activities, have been visiting our shores in steadily increasing numbers 
as earnest seekers a-fter information on the methods whereby such 
remarkable characteristics are obtained; that American transport lines 
handle a larger volume of traffic than the lines o f: all t he rest of the 
world combined, and with a safety record unexcelled by the lines o f 
any nation and quite unapproached by most. lt appears f rom all that 
we can discover of the record at home and abroad that nowhere el se 
are passengers, mail, and goods carried with such r egularity and speed, 
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First step in soundproofing a Doug.las transport. Note the acoustical filter con­
nected to the exhaust venti lator in the ceiling. 
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categorically. It has had its serious internal problems. and its prob­
lems of inter-relationship with other branches of the Army and with 
other departments of the government. \V e have commented upon its 
status and the way in which it appears to he developing in much 
greater detail in another section of our report (pages 1 J()-122). Cer­
tain changes in the organization of the Air Corps anrl in the manner 
of its training have appeared to he desirable to increase its flexibility 
of employment and to increase its readiness for the infinitely varied 
strains of war. For the professional ability of its personnel. however, 
and for the qualities of most of its aircraft and engines, we have only 
praise. We do not believe that there is a finer military flying man in 
the world than the typical graduate of the Air Corps Training Center. 
and his capacities increase with increased Service experience. \Vherc 
the Air Corps personnel have appeared to fail in giving a good account 
of themselves, it has been the result either of inadequately varied 
experience after graduation from the training center. of an organiza­
tion lacking in the flexibility necessary to adjust itself immediately to 
the efficient meeting of emergency conditions. or of the inefficiency or 
lack of certain special items of equipment. upon some of these matters 
we offer specific recommendations in the succeeding pages. 

"\Ve have more to say in another connection, also (page 127), of 
the general qualities of American aeronautical material. A general 
introductory summary might declare that in respect of those types of 
equipment upon which we have concentrated special attention there 
have been developed products unexcelled, and in many cases un­
equalled, elsewhere; that where we have 1:,riven a low priority to a 
particular line of development which other nations have treated as of 
major importance, we have taken an inferior position ; and that in 
some cases the judgment of military and naval authorities in relegating 
certain lines of development to an inferior status in their plans or in 
discarding them entirely has been shown hy the outcome to have been 
sound, while in other instances the decisions taken appear to have been 
questionable or definitely unwise and should be reversed \vithout 
delay in order that accelerated progress may be sought in fields once 
taken as unimportant hut now seeming to have a major significance. 

"In general terms, we have seen no evidence that American indus­
trial organizations or American engineering talent applied to the de­
velopment of aircraft are in any way inferior in capacity or in alert­
ness to those of the rest of the world. The evidence seems in general 
to point the other way, and to indicate that whatever line of develop­
ment is made.the subject of concentrated attention here and given suit­
able governmental support will progress at least as briskly as under 
any other flag. The evidence certainly points to the high quality of 
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p rinted them one 1 y one, with appropriate discussion directl) attached 
to each ( pages 41--47) .. , 

Recommendations 

The Commission made the fo ll owing comment at the end of its 
r eport: 

" In making the studi es upon which our recommendations are based 
and in preparing the stati stical and other material that appears in om 
discussions we have had the assistance of a small but loyal and highly 
ef-ficient staff of aeronautical experts, statisticians, and clerical work­
e rs . \\Te have also had the help of Colonel John H. \\Tigmore, Dean 
Emeritus of the Northwestern U niversity School of Law, and of 
P rofessor Freel D. Fagg. Director of the Air Law Institute. \¥ e wish 
to express our acknowledgment to them, as to the witnesses that have 
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appeared before us and to those who have conferred with us or 
furnished us with statistical and historical material pertinent to our 
task." 

The full text of the report was printed and bound as Senate Docu­
ment No. 15. 74th Congress. First Session, and was available to the 
public. Space permits only publication of the recommendations in 
The Aircraft Year gonk. They are printed with the page references 
in the official document, as follows: 

Air Transport 

''(1) It should be the policy of the Cnited States to maintain a posi­
tion of world leadership in air transport, and to lend such aid as may 
be necessary to insure that the most modern and efficient equipment 
and methods shall be applied nn American domestic ancl foreign atr 
lines. (43) 
''(2) There should he no legal limitation upon the growth of atr 
transport. (48) 
"(3) The carriage of mail should be put on a commercial hasis, with 
payments to lines within the amount received hy the Post Office. 
vVhatever additional smns are for the time being necessary to main­
tain and develop adequate trans1x>rt services should he allocated 
specifically to that purpose hy the government. ( 4~) 
" ( 4) There should he a close and continuous governmental control 
of the financial aid having to be given to air lines. Certificates of con­
venience and necessity should he issued under proper sa feguarcls and 
specifications. Provision should he made to specify a minimum quality 
of service and a minimum frequency of scheclule on air lines. Rates 
of fare should he subject to governmental approval, and the financial 
structure of air lines should he supervisee! and their general cntJ­
formity with the letter and spirit of the law watched over hy appro­
priate governmental agencies. For these pnrpo~es we sugge~t the 
creation of a nonpartisan commission, described in detail in another 
section of our report. (52) 
" ( 5) All regular domestic scheduled transport operations should re­
quire a certificate of convenience and necessity. to he issued hy the 
commission hereinafter proposed. Such certificates should not he 
cancelled except for good cause without equitable compensation to the 
holder. (S4) 
" ( 6) Direct Federal aid should not as a matter of course he ex­
tended to all air lines having certificates of convenience and necessity, 
but only to such air lines as are deserving of such aid in the public 
interest. (57) r 

"(7) Every air line operating on December I, 193-1-· should he con-
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ca rry ing mail should be tixed b · th ommission hereinafter p roposed . 
(64 ) 
" (I 2) T he cl i rect finan cial aiel o·i ven to a ir lines houl cl be under the 
constant control of the c mmi ion, and ··ubj ect at all times to r evi ion 
as technical im provement, change in operating conditions, or the 
needs o f the par t icular terri tory served may require. The fo rmulas 
under which aid is extended shoul d I e such as to encourage good 
management and technical progres . and to stimulate rapid evolution 
towards complete self-support and independence of direct govern­
m ental aiel . ( 67) 
" ( 13) The control o f a multiplicity of air lines through holding 
companies should be prohibi ted. The ownership of stock in air lines 
by corporations engaged in other activities, or the interlocking of 
diverse aeronautical interests, should be strictly controlled by the com­
mission hereinafter proposed. Nothing should be permitted which 
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would in any way reduce the effectiveness of any compctttton. the 
preservation of which could serve the public interest. or which would 
interfere with the exercise of the government's regulatory functions. 
Subject to these paramount considerations. the door should he left 
open as far as possible for a free flow of investment capital into air 
transportation in the interest of a strengthening of its structure and an 
improvement of its facilities. ( 69) 
" ( J4) Air lines should be made eligible. as railroads now are. for 
loans from the H.econstruction Finance Corporation upon suitable 
security. ( 72) 
"(IS) In connection with the placing of the carriage of air mail 
upon a strictly commercial hasis, involving no net fmancial burden 
upon the Post Office Department, there should be authorization for 
experiments with special classes if light-weight air mail matter carried 
at a low rate, in the interest of an increase of the total volume of air 
mail and the gross receipts of the service. (73) 
" ( 16) It should be a duty of the commission hen·inafter proposed 
to require periodic financial and operating reports from all air lines. 
to examine into their status at suitable intervals. and to make public 
record of such reports. ( 75) 
" (I 7) It should he the pol icy o £ the commission herein proposed to 
subscribe to the principles contained in Section 7 (a) of the ~ational 
Industrial Recovery Act. and to foster adherence thereto. in all 
branches and activities of air transport ; and to usc its influence to 
bring together employers and the duly chosen representatives of their 
own choosing of the several crafts and callings with a view to agreeing 
upon a method of procedure to he followed in the handling and ad­
justment of all questions involving wages. hours, and conditions of 
employment. (76) 
"(18) The control, in the interest of public safety. of the minimum 
standards of equipment and the operating methods and organizations 
and ground facilities of civil aeronautics should continue approxi­
mately as at present, but under the jurisdiction of the commission 
hereinafter proposed. ( 77) 
" ( 19) There should be no attempt to require the inclusion of military 
features in the design or equipment of transport airplanes. (79) 
" ( 20) Air transport in American territories and possessions should 
be developed, and in particular there should be an increase of air trans­
port service and g;ound facilities available for air navigation in 
Alaska. (So) 
" ( 21) The national policy of stimulating air transport should extend 
to the promotion of American-flag air lines connecting the United 
States with our territories overseas and serving our major trade routes 
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ing in Chicago from New York. 
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to foreign countries. The time has now come when air transport can he 
regarded on a ,..,·orld-wide hasis. and in particular when the early 
inauguration of regular trans-oceanic services by aircraft can be fore­
seen. (82) 
"(22) The Secretary of Commerce should study ways and means to 
foster American air lines to foreign countries and recommend to the 
Congress, from time to time, legislation governing the extension of 
financial aid. Consideration should he given to the nature of similar 
aid given the merchant marine, with a view to <leveloping a co­
ordinated policy. (84) 
"(23) The policy of making available for the carriage of mail all 
American air lines rendering regular service, and of payment by the 
Post Office Department to the air lines only for service rendered, 
should be extended to future arrangements for foreign air lines. The 
rates of payment to the air lines for the carriage of mail should be 
fixed by the commission hereinafter proposed. and such additional aid 
as may be necessary to build up and maintain a proper service under 
the American flag outside of the boundaries of the l.:nited States 
should be allocated by the commission. (85) 
"(24) No changes should henceforth be made in the existing foreign 
air-mail contracts except with the approval of the commission herein­
after proposed. (87) 
"(25) The governmental administration of foreign air transport 
should as far as possible be kept similar to that of the domestic air line 
system, but with such modifications as may be clearly necessitated hy 
a fundamentally different political, legal. and operating status. The 
status of American air transport in foreign fields competing with for­
eign-owned air lines should in general not be one of competition 
between American lines, but of carefully-controlled regional monopoly. 
The general powers of the commission hereinafter proposed in con­
nection with foreign air transport should he essentially similar to those 
which it enjoys in the domestic field, and the commission should have 
the additional power of stipulating for fixed periods certain minimum 
and maximum conditions of service and of governmental aid in the 
interest of stability of the undertaking and of encouragement of large 
investment in ground facilities. ( 88) 
" ( 26) The policy of the United States should he to support and 
assist American air lines in their relations with foreign governments 
and with foreign competitors. It should be considered as in the public 
interest to regulate and control foreign air lines entering the United 
States with the purpose of securing for American air lines equality of 
opportunity in foreign countries. (gr) 
"(27) It should he provided by legislation that American air lines 

·I 
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One of the Wasp-powered Boeing 247 -D transports operated by the pioneer line 
between Washinaton, D . C., and Detroit. 

and public health clearance should undergo early revision and the 
greatest possible measure of simplification to meet the special prob­
lems of aircraft operat ion in international service. (93) 
" (29) As a measure of immediate emergency, the present Air :Mail 
Act (Public 308, 73rcl Congress) should be amended so as to empower 
the Interstate Commerce Commission to revi se existing air mail rates 
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either upward or downward as the facts may warrant. and subject to 
such revision existing contracts should continue in force until such 
date as the commission hereinafter proposed, in the l'Xcrcisc of its iull 
powers and duties, may prescribe. ( 95) 
·· ( 30) A·s a measure of immediate emergency. till' provisions of the 
present Air Mail Act ( l'uhlic 3o8, 73rd Congress) regarding the 
designation of primary and secondary routes. and the prohihitiun of 
an air line i rom holding more than one primary and two secondary 
route contracts, should he amended so as to post pone their etfect ivc 
date to January 1. 1930. (97)" 

Miscellaneous Civil Aviation 

'' (3 1) It should he the policy of the government to impose a mmr­
mum of regulation upon private flying, and to determine that minimum 
with reference to public safety alone. The technical regulation of air­
craft and personnel engaged in commercial activities should remain 
substantially as at present. ( 99) 
"(32) In the interest of improved utility and increased safety of air­
craft suitable for private use, and to extend the scope of the ownership 
and operation of aircraft by private individuals, the Department o i 
Commerce should he authorized to make experimental purchases by 
negotiation of aircraft or other aeronautical equipment seeming to 
promise special advantages to civil aviation and not likely to he 
promptly developed otherwise. and to pay substantially the full devel­
opment cost therefor. Such purchases should have the prior approval 
of the National Advisory Committee for Aeronautics. ( 104) 
" ( 33) The K ational Advisory Committee for Aeronautics should 
give the developmeut of those qualities in aircraft which render them 
particularly suitable for private operation an enlarged place on its 
program of research, and should cooperate with the Department of 
Commerce in determining the qualities and performance of aircraft of 
new types which may he offered for consideration. ( 106) 
"(34) There should be a general survey of governmental mapping 
projects and other undertakings requiring the observation of wide 
areas to determine the extent to which aerial survey or observation 
can profitably be used. Where such work is economically advantageous 
it should be done by contract by commercial aircraft operators 
wherever reasonable bids can be obtained. ( 107) 
"(35) Fixed-base aircraft operators, maintaining schools, service 
stations, and charter services, should Le made eligible for Reconstruc­
tion Finance Corporation loans upon proper security, in the same way 
as manufacturing industries and railroads are already eligible. ( 108) 

...... u 
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An Orion with Wright Cyclone engine and Lycoming-Smith controllable pitch pro­
l?eller equipped with d,e-icers. 
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nated by the commission, should he shared between the F<~deral Gov­
ernment and the appropriate local agency. (I 1 I) 
''(38) It should be the policy of the Federal agencit:s concerned to 
provide airports and glider sites in or adjacent to recreational areas 
under Federal control. such as national parks and monuml·nts. ( 1 I 5) 
''(39) Action should he taken without furthl~r dday for the early 
determination oi the site of a permanc:nt airport for tlw national 
capital, and for the provision there of a mnclel airport installation. 
(II/}" 

National Defense Organization 

"(40) The modification in air forcl~ org-anization now !wing put in 
effect should he continuecl until their merits or otlwrwise shall have 
been proven by experience. 1'11<.' employment of air force as an inde­
pendent striking unit should continue under constant study. hoth in 
the Army and in the Navy. ancl should he clev<·lopecl to its limit by 
tactical maneuvers ancl through the procurement of material hest 
suited to such independent operations. ( I H)) 

·• (41) The personnel and c:quipment of the air forces should he 
further developer!, and where necessary expandeo. in accordance with 
fixed programs of regular growth hased upon the current plans of the 
Army and Navy. The effectiveness of the forces shoulcl he kept at the 
highest pitch hy constant attention to superior quality n f equipment 
and of personnel, and by the conduct of training exl·rcises under 
wi(lely diversified climatic and geographical comlitions ',ffl'ring the 
greatest possible variety of operating problems. t I 2 I) 

" ( 42) Intense study and prompt remedy should be given to the 
inter-relationship of the national defense Services. ( r23) 
"(43) The budgetary practices oi the Armv and Navy in respect of 
aeronautical matters should he standardized ·for easy comparison. In 
hoth Services the funds for equipment to he used on aircraft should 
he directly allocated to the authorities in charge of aeronautical devel­
opment, and subsequently transferred tu other branches or offices i i 
necessary. ( I 24) 
" ( 44) A number of officer pilots of the regular Army and Navy 
should be assigned annually to the other Service, and given duty with 
other active air units. ( 126) 
" ( 45) The experimental and developmental work of the Army and 
Navy should be carried on on an increased scale. The funds provided 
for such work should be materially increased, as the necessary con­
sequence of the increasing complexity of aircraft and engine con­
struction. Special allocations should he made hy both Services for a 
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such coordinati on. much high r d gree of unifo rmity than 110\"\ 

ex ists hould h attained in auxiliary material and the methods for its 
development, and also in the pract ice. of the A rmy and N avy in such 
technical matters as the analyzing of aircraft for strength, te ting for 
performance, and so on. (I 33) 
·' (48) A rrangements houlcl be made for the temporary attachment 
of a few officers of the \rmy and of the Navy to civil activi ties, and 
especially to air transport, for study in order that the armed Services 
may secure the g reatest benefit from civil aeronautical experience. 
(135) 
"(49) The 'vVar and Navy Departments should adopt the practice, 
where possible without increase of cost to the government, of making 
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reasonable use of the facilities of approved civil aircraft repair sta­
tions for repair and service work on military and naval aircraft. ( 137) 
''(50) There should be immediate and positive action to improve the 
promotion situation in the Army, with special reference to the Air 
Corps. The authority to provide temporary rank in the Air Corps, to 
make the rank commensurate with the responsibilities !wid. should he 
broadened and then used. (I 38) 
''(51) The authority to select a Chief of :\ir Corps from among all 
the officers of long service in that arm. which has now t•xpired, should 
he renewed. ( I4I) 
''(52) The maximum term of active service with regular forces on 
the part of Reserve pilots graduated from the Army and Xavy train­
ing schools should be increased. at least to three years and perhaps 
further. A cash payment should be given upon termination oi this 
duty to ease the shock of transference to civilian life. ( 142) 
"(53) Cadets accepted for training in either the Army or Xavy fly­
ing schools should be required to take a definite obligation to perform 
a definite period of active cluty after graduation. except as their resig­
nations may be accepted in the discretion of the \\'ar or Xavy De­
partments. ( 145) 
"(54) The aviation H.cserves hnth of the Am1y and 1\avy should he 

· materially strengthened, ami should receive a higher priority than they 
at present enjoy in the allotment of funds. Consideration should be 
given to the establishment of Assistant Secretaries of \Var and of the 
Navy for Reserve or personnel matters. Their duties would include 
the encouragement and maintenance of a more effective Reserve force 
in both Services, particularly with regard to the fields requiring a 
specialized combination of technical ability and military training. 
(146) 
" (55) The Army and Navy should organize special classifications in 
the Reserve for essential personnel of air line organizations, and every 
effort should be made to secure the enrollment of such personnel in 
one or the other of the Reserve forces. ( 149) 
"(56) The War and Navy Departments should give serious study to 
measures of securing a general enrollment in some category of the 
Reserve of private pilots and commercial pilots other than those em­
ployed in air transport, to the maintenance of an appropriate check on 
the individual qualifications of civil pilots. and to the establishment of 
special trajning courses to supply highly trained civil pilots with such 
specifically military training as might be necessary to make them im­
mediately effective members of a reserve. (I so) 
"(57) There should he created a new type of government insurance 
for Reserve officers, covering the aviation hazard exclusively, avail-
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recommend the commission of such officers in a staff corps to insure 
continuou employment on dut ies connected with their specialty . 
c] s-+)' ' 

Procurement of Materiel 

" ( 59) The paramount importance of quality in military aircraft 
should be recognized, and procuremel1t policies should be fixed with 
primary reference to the securing at all times of the best material. 
P rice should not be the primary consideration. ( 157) 
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''(Go) The g~neral purpose in the rdations oi the g-o\"l'l"lllllt.'llt to the 
industry engaged in mannfacttu·ing Service ain·rait should he to main­
tain units sufficiently stable ancl sufficiently well organized su that they 
would be available for expansion in the event oi war. Tht· strength and 
efficiency hoth in design and in production of the incliYidual manufac­
turing units, rather than the number of indept•rHlent units existing. 
should be regarded as the test of the nation's inclust rial prcparcdm·ss. 
(159) 
'' ( 61) Procurement policies should be planned to encourage the de­
velopment of integrated manufacturing units carrying on their own 
research, development, design. and production work. ( 161) 
" ( 62) The practices of the government departments procuring air­
craft should, as far as practicable. be the same. The Federal Dirt'ctor 
of Procurement should promulgate the necessary directions to this 
end. (163) 
" ( 63) Every effort should be made to organize procurement policy 
so that the supply of each general type of aircraft for replacement and 
for modernization should proceed at a substantially regular rate, and 
so that there may he a substantially regular flow of productive work in 
the plants of the aircraft industry. ( 104) 
"(64) The War and Navy Departments should so organize their 
technical forces as to obviate the simultaneous functioning of any per­
sonnel in the roles of competitor and of judge. ( 166) 
" ( 65) The development of new types of aircraft should continue to 
be provided for either by design competition or by experimental con­
tracts for a specific article, but the rules no\v governing formal design 
competitions should he modified to allow administrative flexibility. and 
in particular to provide for the holding of competitions in which 
design development is allied with experimental construction of the 
article designed. ( 167) 
'' ( 66) The Army and Navy should adopt a policy in holding design 
competitions by which details of the military characteristics of the air­
craft and equipment desire(} to he created shall he disclosed only to 
fully responsible competitors, of American nationality, and qualified 
for the work contemplated in the opinion of the Secretary of Vvar or 
of the Navy. ( 169) 
" ( 67) The announcements of design competitions should include the 
statement of the fixed price at which, subject to bonuses and penalties 
for performance, machines from the best designs will he purchased 
from the orig-inators of the types. ( 171) 
" ( 68) Where the interests of the govemment clearly require that 
the construction of equipment from a particular design be thrown 
open to general competition or that orders for such constr·uction he 
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One o f the 48 Martin-1"9 models de li · r din 19_,4 the YB-10 powered by Wright 
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.. ( 7 I ) E xplicit authori t · should be g ranted to the ecretary of ar 
and to the ec retary of the J\avy to negotiate contracts fo r quantity 
p urchases of a ircraft and other aeronautical material , subj ect to the 
requi1·ement of a full report to ona res · in each ca e where the author- . 
ity is used. ( r8I) 
" ( 72) In order that there may be no incentive for an uneconomic 
expansion o£ plant that could not be kept regularly running at any­
where near their capacity, it should be procurement policy to avoid 
any concentration in any one plant of an abnormally large proportion 
o f the total militar) and naval work then outstanding. ( 184) 
" ( 73) \ i\T hen purchases are to be made as the result of a process of 
competitive bidding, the Secretary of \ i\far or Secretary of the Navy 
should be authorized either to avvard a contract for the whole quantity 
sotwht to the bidder who can best perform the work, or to divide the 
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work among two or more bidders i [ tha t be in t lte be ·t intere ·t of the 
government. ( r86) 
"(74) Where definite p rofit limitat i n i. t be ern pl d . a in the 
present Naval Constructi n act, it ·h ulcl n t be appli ed t the in cl ivi 1-
ual contract, but, in the intere. t of e JUi t) , of im plicity (ace un t ing . 
and of stimulation of technica l de' elopm · nt . hould be extended ov r 
all the work don e f r the o-o \ ernm nt . · ervi c · r a n iderable 
length of time. ( 187) 
"( 75 ) Industrial mobilization plan. in th li ·ld of a ' r 11 autic hould 
be pre ·sed by the j int e ff rt of th e \nny and ):avv. " 

Coast Guard 

"( 76) T he Coast C uarcl should g iv to its aviati on perso nn el essen-

VOUGHT CORSAIR V-So 

A high performance single-sca t fighter w ith Pra tt & Wh itney Hornet engine. 

tially the same opportunity to speciali ze on av iat ion duty ove r long 
periods as does the Navy. ( 193) 
"(77) A limited number of aviation speciali sts should be allowed to 
enter the Coast Guard eli rectly upon completion of their terms o f 
active duty as reservists with Naval aviation. ( 195) 
"(78) The Coast Guard should procure its a ircraft through the 
Navy Department, which should assume the responsibility of neces­
sary experimental and developmental work to produce equipment es­
pecially suited to Coast Guard needs. -B oth experimental work and 
quantity procurement for the special purposes of the Coast Guard 
should be covered by Coast Guard fund s to be transferred to the Navy 
Department for the purpose. ( 196)" 
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Lighter-Than-Air Craft 

AT LOS ANGELES DEPOT 

71 

d tat to undertake 
in naval and com-

An American Airlines Cyclone-powered \ ultee transport at Grand Central Air 
T erminal , Glendale, Calif. 

" (8r) The prompt constructi on for the Navy of a training ai.rship 
to replace the 'Los A ngeles,' as recommended by the Navy General 
Board, should be undertaken. ( -OO) 
" ( 82) The early inauguration of an experimental trans-Atlantic 
airship service should be undertaken to meet the competition of the 
newest foreign ocean liners and of a projected foreign airship line. 
The initial step should be the construction by the government, for 
charter or lease to a commercial operator, of a commercial airship and. 
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a commercial terminal , with nece::ar · dockin o- and ha nd ling fac iliti e ·. 
(201 ) 
' '(83) The producti on of helium b the ];ur a u of . l ines shoul l I 
continued , with auth ority t ell helium tu commerc ial u · •r: a nd to 
fore ig n purchaser s f or export wh en it i · ava ilabl in •xc : of n<l\·al 
a nd milita ry needs. S uch do1ne ·ti : a l : and ex1 o rl sa l •s : hr ul d h 
subj ect to the a1 prO\ a l f th t commi ss ion he re ina ft ·r 1 n po: ·d and 
should involve no net cost to the gove rnm ent . Ex po r t u f hcl iun1 from 
producti on by ()thcrs than the l~mea u of i\ I i11 es : ho11 ld alsfJ he s11 hj ct 
to appro val u( t he commission _ ( 2 7 

Aviation personnel of the Standard Oil Company of New J ersey and their L ockh eed 
plane. Left to right-R. C. Oertel, R . E. Ellis, E. E. Aldrin , manage r, and Shepard 

Dudley, secretary of the Stanavo Specifications Board. 

"(84) The helium tank car. now owned by the A rmy and N a vy 
should be transferred to the Bureau of Mines . (209) " 

_.... Relations of Government and Industry 

"(85) The degree of control by the government of the design and 
construction of civil aircraft should remain for the time being approxi­
mately as at present. The ultimate purpose should be a minimizing, in 
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d tai led c nt rol over the 

t fo r the a.me 

WACO Vi ED COl\TYERTIBLE 

A land plane or seaplane for military, commercia l or private use, with 4 2 0 b .p. 
\\ right Whirlwind engine . 

articl e. there should be no presumption of pro ·pective military use in 
the absence of any SJ. ecific e\ idence pointing in that direction. (2 15 ) 
" (88) The S tate Department and Department of Commerce should 
make every effort to obtain an increased number of international 
agreements for the mutual recognition of airvvorthiness certificates, 
with the object of permitting a free trade in aircraft and the free 
travel of private owners in their own machines. (2 17) 
"(89) The principle of cross-licensing of patents in the aircraft in­
dustry should be recogni zed as beneficial to the government and as 
promoting a rapid development, and should be encouraged. The gov­
ernment should take an active interest in the operations of a cross­
license association, membership in which is open to all on reasonable 
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terms, to insure fair treatment for all participants in its atrairs and to 
protect the government's interest. The commission hereina i tcr pro­
posed should be authorized to act as an adjudicator, either between 
private parties or between a private party and a g-overnment depart­
ment, in such cases arising under such an agreement as the commission 
may elect to hear. (2r9)'' 

Research and Education 

" ( 90) The National Advisory Committee for _\eronautics should 
remain the central agency of governmental research in aeronautics, 
and also the recognized body for coordinating experimental and deye]­
opmental work of the various government departments and the results 
obtained from the researches of various institutions. It should extend 
its mechanism of unpaid subcommittees to include frequent confer­
ences upon particular questions with technically qualified representa­
tives of the commercial industry, and to draw the industry's personnel 
engaged in the development of aeronautical products more directly 
into the planning of its research work. (225) 
"(9r) The best qualities of present-day aircraft arc preeminently 
due to organized research work, and the work done by the govern­
ment in that field has paid fm· itself repeatedly in the improved service 
that aircraft have been able to render as a result. The extent of such 
governmental research work should he increased to substantially above 
its present level as rapidly as the personnel can he trained and special 
laboratories equipped. ( 227) 
" ( 92) The National Advisory Committee for Aeronautics should 
have a moderate appropriation specifically ear-marked for the support 
of approved research projects at universities and other semi-public 
institutions which have competent staff and proper equipment to per­
form the work, and should be authorized to contract for the conduct 
of such researches and to publish the results. (229)" 

General Government Organization 

"(93) There should be created an additional Assistant Secretaryship 
of Commerce especially qualified to supervise the responsibilities of 
the Department under the Air Commerce Act. Ultimately the duties 
of this office might well include the supervision of the Department's 
functions with regard to other forms of transportation. ( 23 I) 
"(94) The Bureau of Air Commerce should be definitely recognized 
as a purely professional and technical organization, and its personnel, 
including division heads, should have a high degree of security of 
tenure. ( 232) 



HE I h.T 

be tran · ferred to the Depart -

rta in members of the 
vernment e.-xpen e in 

Aeronautical Law 

7 · ta t ~ d n t ad pt ub tantia lly uni fo rm aero-
Inuti al r ulat ry law - within a rea nab!) earl · t ime, a Federal 
c 11 titut i na l amen lrnent : h uld I ad 1 ted which ''ill o-i, e t the 

Model iO with Lycoming 68o or 'A right Whirlwind R- 760 engine. 

Federa l go' ernment exclu ivc cont rol of a ll pha ·es of civi l aeronautics 
w ithin the nitecl S tate . - 37) 
;, ( 98) The U nited State shou ld par ticipate actively in the codifica­
t ion o f international pri vate air law, '~ ith annual appropr.iation there­
fo r as necessary. ( 239) 
" ( 99) The commission hereinafter proposed should undertake a 
caref ul study of the subj ect of international public air navigation 
ag reements to determine the desirable extent, if any, of A merican 
participation therein. ( 240) 
" ( 100) O ne or more speciali sts on aeronautical matters should be 
attached to a ll A merican delegations to international confe rences hav­
ing aeronautical topics on the agenda. ( 241) 
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" ( IOI) T he appli cati n ot o-encral ]eo-al p rinci1le matter ·l -
cifica lly aeronautical sh ul d IJe m lif1ed a · xper ienc has : h wn to be 
wise, and in part icu lar there hould be pr vi i n f r Federa l r c rd -
ing of title to a ircraft, and of 111 rtcraoe ·and th -4- ., 

Air Commerce Commiss ion 

"(102) ·rbcre should be created an a ir comm rc commi ss ion. its 
members appo in ted by th , P re ·icl cnt b · a n I w ith th ·on. nt f the 
·enate f or long terms. T he commis. ion so create I : h u l I ha v br ad 

super visory and regul atory J ow rs 0 \ r civi l a ronautics . and par­
t icula rl y over dome ·tic and fur irr n ai r tran ·port. 1t : hould have a ll 
powers necessary to the atta inment of its g nera l sup rvi ·o ry and 
regulatory purposes, includi ng th e power to hoi l hea ri ng · and con ­
duct in vestjgati ons upon any subj ect 1 er ta ining to ·ivil a ·ronaut ic. 
It should be sul ject to merger by executive order at any tim e with a ny 
other body of a . imila r nature having . imila r fun t i n:. :?4 .., ., 

THE 17TH FLIES HIGH 

Army Air Corps pursuit squadron with Curtiss P-6E fi ghters, powered with pres­
tone-cooled C,.urtiss Conqueror engines, in formation near Selfridge Field , Mich. 
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ARMY AVIATION 

11 r 1 m f . \ir \ward -Th Head-
(uart r .\ ir elopment f 

W I TH c ur~ge un xc II d and. far beyonsl that cl em~nded b) 
any r utm call E duty, pd t of th \rm A1r orps 
r 1 at II ,,. nt up in their high- peed combat planes dur­

in o- 193-t and in ne xtraordinary f at after another placed their 
branch of the er ice ecur ly n the very a1 ~' of the high pedestal 

f popular esteem. 
Not ince the \N rid \ Var haYe the p ilot of an , ervice the world 
r be n confr nted with uch n i t ntl hazardou flyin o- missions 

a tho e which' er dun11 eel into t he lap of the \ir orp , under the 
c mmand f l\ l aj r 1 neral B njamin D. I•ouloi · when it received 

rder · t ft ) th e mail in F bruar . 1 34· The army machines had 
j u t begun to get into the air with loaded pouche vvhen one of the 
most severe ' ·inters in history fe ll upon the country. There were 
blizzard of A rctic fe rocity and winds of gale fo rce which S\'.•ept 
across the path. of the fighting plane as their pilots struggled over 
the er ·t\\ bile civil ai r rout s in a kin l of fl ing duty even more dan­
gerous than the most arduou effort at military acrobatics in t ime of 
war. The prosaic reco rd of clay to clay mail service maintained b} 
the A rmy pilots is li . cus~ ec) at 1 ngth in the chapter on air transpor­
tation . The record of steadfas t heroism in the face of many casual­
ti es, which at one time threatened to decimate the contingent flying 
the mail , will remain forever among the fine traditions of our military 
serv1 ce. 

During the year several officers and men of the service received 
official a \·\ a rds for daring or unusual ability. Capt. Russell L. 
Meredith, retired, received the D istinguished Flying Cross for taking 
a doctor through blinding snow to an ice-bound island in Lake Mich­
igan in 1923. Lieut. Cornelius \ i\ . Causland received the Distin­
g ui shed Flying Cross for safely landing a wrecked plane full of 
passengers in Gatun Lake, Panama Canal, on lVJay 31 , 1934, after 
broken parts of an engine had crashed through hi s windshield, killing 
a co-pilot and seriously injuring the officer. 

77 



A IR H. F T Y J· . R 1.) 

Capt. A lbert F . Hecrenb ro·er r eived th ] i t ina ui ·heel F lying 
Cross O ak Leaf Clu ster fo r hi cient ific w rk in d ve l l in r>" bli nd 
fly ing and per fec ting the A ir Corp: in t rument lan lin er y tcm which 
in 1934 was adopted as standard for civil fl y ing un der the uperv1 10n 
of the Bureau o f A ir Commerce, Dep-n"tm nt f ommcr e. D i tin­
gui shed F lying Crosses were awa rded t Maj r \ r\ illi am E . K epner 
and Captains \! ber t v\. tevens and rvil A . An I r n f r · m age 
d isplayed when th eir stratospher I a ll on c lla1 s d during th fli ght 
of July 28, 1934, f urther deta il s f which \\ill be f unci in the 
chapter on lighter-than-air. 

1' he annual heney \ wa rd, f u ta nding act va l r in the 

FAST AIR COR PS FIGHTER 

The Consolidated P-30 two-place pursui t, powered by a Curt iss gea red Conqueror 
engine, one of the American types with perfo rm ance un eq ua led abroad. 

A ir Corps each year, was presented for I933 to Lieut. vVilli am L. 
Bogen and Sergeants Doy D . D odd and T homas J. Rogers, for 
heroism in saving all hands when th eir A rmy transport plane crashed 
and burned at Fort Clark, T ex., in lVIay, 1933. The Soldier 's Medal 
for the year was al so awarded to the three a irmen. The 1\tiackay 
T rophy, for the year 's most outstanding fli ght, was awarded to Capt. 
Westside T. Larson, for 1933, in recognition o f hi s pioneering fli ghts, 
including blind landings and take-off s, whil e developing the frontier 
aerial defet~se system of the A ir Corps. Cited fo r the most outstand­
ing achievement ·during 1934 were the offi cers and men of the A ir 
Corps round trip flight to Alaska in July, 1934, the details o f which 
will be found in the chapter on notable flights. 
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m rican Leo-ation in P anama were 
acci lent nea r hi Hato early in r934, an 

m \1br k F ield , 1 icked ur the injured, 

THE AIR CORPS FLIES HIGH AND FAST 

The 34th Pursuit Squadron with wasp-powered Boeing P-26A pla~es i~ tactical 
maneuvers above the mountains and clouds of Southern Cahfornm. 

On October 2, 1934, the Vvar Department announced a change in 
the Air Corps organization, when combatant units were organized into 
a General Headquarters Air Force directly under the command of the 
Chief of Staff of the Army. At the end of the year this G. H. Q. 
Air Force was made up of the First Pursuit \ iVing on the \i\Test Coast, 
including three pursuit, five bombardment and three service squad-
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rons: the Scconcl lhnnllarclment \\'in~. stationed at Langley Field. 
Va., including three humhanlment. four pursuit and twll service 
squadrons; the Third Attack \Ving. with three attack and one service 
squadron at Fort Crockett. Tex., and three pursuit and one service 
squadron at Shreveport. La.: the First Pursuit (;roup. including four 
pursuit and one service squadron at Selfridge Field. ~lich.: and the 
21st Airship Group with one airship and one scn·ice squadron at Scott 
Field, III., and one airship squadron at Langley Field, \·a. On De­
cember 26, 1934, Lieut. Col. Frank i\1. Andrews was appointed com­
mander of the G. H. Q. Air Force, with the rank of Drigadil~r 
General. 

When the advanced class graduated from Kelly Field, Tex .. in 
February, 1934. the cadets were kept on a flying cadet status for 
additional training with tactical units another year. marking the \Var 
Department's new plan of providing further training after the ad­
vanced flying school course. Cadet graduates. however. continued 
to receive the rating of "airplane pilot''. but they were not com­
missioned in the Air Reserve until they had completed their post­
graduate year of training. Upon heing commissioned they were given 
another year on active duty with tactical units. if funds permitted. 

Commissioned officers, enlisted men and candidates from civil 
life were selected every four months to attend the Primary Flying 
School at H.andolph Field, San Antonio, Tex. There were three 
entering classes each year. During 1934. a total of Go officers of the 
regular Army and 371 flying cadets, or a grand total of 431 students. 
started training at the Air Corps Training Center; 145 flying cadets 
entering the March class at H.andolph Field. 150 flying cadets the 
July class, and 6o officers and 76 flying cadets the October class. 
There were graduated from the Air Corps Advanced Flying School 
at Kelly Field, Tex., during the year a total of 206 flying students, 
comprising 56 officers of the regular Army. 10 graduates of the U. S. 
Naval Academy who were not commissioned in the Navy because of 
lack of vacancies and who received flying cadet appointments, and 
140 flying cadets. The March class graduated seven officers and 63 
flying cadets; the July class five officers and 57 flying cadets, and the 
October class 44 officers and 30 flying cadets. 

New Air Corps units organized during the year included the 29th, 
58th and 74th Pursuit Squadrons. Ten new Air Corps detachments 
were established, making eleven in all. They are assigned one to 
each of the nine Corps Areas, one at F'ort Lewis, \Vash., and one for 
the U. S. Military Academy at \Vest Point. 

The Air Corps system of instrument (fog) landing was success­
fully appliecl to high speecl tactical airplanes, especially the Martin 
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re than 8oo instrument 

-EW ARMY ATTACK PLANE 

tr 
could be com-

tr orps. 

One of 46 Curtis all-metal low-wing fighting machines, powered with Wright Cy­
clone engine_, delivered in I934-

D uring the fi scal year ending June 30, 1934, 30 Air Corps Regular 
A rmy O fficers, 535 _ ir Corps enlisted men and four National Guard 
enlisted men graduated fron1. the Air Corps Technical School at . 
Chanute F ield, Rantoul, Ill. A t that school various courses were 
taught students in the trades allied to aviation, such as airplane or 
eng ine mechanics, aircraft armorers, 1·adio mechanics and operators, 
airc ra ft machinists, aircraft welders, parachute riggers and aerial 
photographers. Student officers usually pursued the courses in aerial 
photography, aircraft maintenance, aircraft armament or radio 
communications. 

During the year new airplanes fo r the A rmy air forces included 
both single-seat and two-place pursuit planes with supercharged 
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engines, among them IO\v-wing m n 1 lane m ta l c n tr uction 
with enclosed cockpit and retractalle Iandin o- cr ar. \. incrle-m tared . 
low-wing monoplane wa · develope I f r a ttack purp . T,., o el i ff r ­
ent bombardment types were place I in sen ice and I vel pm nt , ·ork 
continued through improve I desio-n and eng ine 1 rf rmance. An 
amphibian observati n pl-ane wa . under cleveloj ment at the end of 
the year. 

In his annual report ecretary f 'Var Dern rec 111111 n led pur­
chase of 6oo additi onal planes to g i\ e the A ir q _ "-0 er vicea ble 
machines as urged by the Baker l arcl the r p rt f which is el i -
cussed at length in the chapter on air pow r. t the ncl f the 
year the A ir Corps had fewer than I ,500 en iceable plane , mo re 
than 300 short of the I ,Soo pr viclecl by the A ir rps Act of 19- . 

The I9 observation squadrons of the at ional Guard po e sed only 
so per cent of the number of planes beli eved nece sary . P roduction 
orders placed at the end of the year were calculated to p rov ide an 
increasing number of new machines to replace obsole cent equipment. 

As of October 3 I, I934, Air Corps personnel included I ,279 
regular officers on active duty, I I9 recrular officer a siCTnecl princi­
pally as flying students, I98 reserve officers on active clut} , I4, " 39 
enlisted men and 316 flying cadets. 

ARMY BOMBERS I N FLIGHT 

Martin all-metal YB-type fast service ships ca rrying bomb loads inside. 

r 



CHAPTER V 

NAVAL AVIATION 

Secretary Swanson's Statement-Admiral King's Report-Aircraft 
in Service-Building Program-Operations with the Fleet­

The "Ranger'' Enters Service-Activities of the Marine 
Corps-Plans for the Future. 

B RILLIAXT achievements of the U. S. Navy air forces dur­
ing 1934 enhanced the fame of our aviators, impressed upon 
the world the excellence of American aircraft and won for the 

flying arm of the Xavy official recognition as an indispensable branch 
of the national defense. 

In his annual report to the President, made on December I, 1934, 
Secretary of the Navy Swanson stated: 

''Experience in the Fleet during the past year has again demon­
strated conclusively that aviation is an important integral part of the 
Fleet. The Navy is thoroughly air-minded, and the Fleet devotes a 
large part of its operation to the development of naval aviation." 

Ample justification for Secretary Swanson's statement will be 
found in even the most casual study of the record of the Bureau of 
Aeronautics of the Navy under the active command of Rear Admiral 
Ernest J. King. As Chief of the Bureau Admiral King won the co­
operation of the entire personnel to an exceptionally high degree, and 
continued the notable progress in efficiency of equipment and opera­
tions which marked the work of his predecessor, Admiral Moffett. 
Official announcement of any project or mission planned by the 
Bureau of Aeronautics is tantamount to its complete success. 

In his report for the fiscal year 1934, Admiral King characterized 
the Vinson-Trammell Naval .Bill, signed by President Roosevelt on 
March 27, 1934, as "the greatest step forward in the development of 
naval aviation taken by the Government during the year." That legis­
lation authorized the construction of the Navy to treaty strength in 
surface ships along with the necessary number of aircraft to equip 
them properly. It was the -first law authorizing an increase in aircraft 
since the passage of the Navy 5-Year Aircraft Program Act of 1926, 
which limited the Navy, Marine Corps and Naval Reserve to 1,000 

useful planes. 
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Thus the operating plans of the Xavy had hel·n limited to rela­
tively small numhers of planes in these classes: 

Combat Planes 
Dive hom hers . I 25 
Horizontal bombers or torpedo planes 32 
Fighters 1 79 
Carrier scouts and dive bombers I 73 
Patrol-bombers I.f7 
Observation-scouts 208 

Utility planes . 
Transports 
Training planes 

Total 86-J. 
lltilif.\' and Training 

Total 
Total (both classes) 

42 
19 
75 

!36 
!,000 

That limit of 1,000 machines was calculated to provide only for 
the Navy strength which existed in 1926. It did not provide for 
flying equipment on board surface ships which might be acquired after 
that date. From 1926 to 1934 fifteen cruisers and the aircraft carrier 
"Ranger" were commissioned; and as no legislation was passed for 
additional aircraft, planes for these new ships \Verc supplied only by 
curtailing other authorized activities. 

In his annual report Admiral King said: "In order to provide an 
adequate and commensurate aviation arm of the ~avy, a five-to-seven­
year aircraft building program has been laid down which will provide 
approximately 1,910 airplanes by 1940-1942. 

"Funds to carry out the first year of this new program are now 
available. Upon completion of the first year's program the Navy will 
have 1,193 airplanes. Funds for the second year's program, 273 
airplanes to provide aircraft complements for the two new carriers 
and the six new cruisers will be requested in the 1936 budget. 

"In the matter of service aircraft the Bureau has provided, in so 
far as available funds permitted, airplanes of approved types. and in 
accordance with approved type complements which embody in their 
characteristics the latest and most important developments in the state 
of the art. Of particular importance has been the increase in speed 
range of our latest types. By means of the use of the controllable 
pitch propeller and the various devices for decreasing landing speeds it 
has been possible to raise considerably the high speed of new service 
types and at the same time to keep landing speeds down to the re­
quired limits." 
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F r the fir t tirn 

THE AIRCRAFT CARRIER "SARATOGA" 

Squadrons leaving the deck on tactical missions. 
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111 maneuvers and F leet exerci e ' ithout a sin ·r]c a ··tual ca ·ualty. 
After the airship "Macon' " a rr ival at th N a ' al . ir tation at 

Sunnyvale, Calif. , it participated in F leet pr bl m , and in A pril , 1934, 
made a flight to the Atlantic oa t to parti ipate in F leet P r blem X 
in the Caribbean area, after '.vhich it aga in returned t \ mn) va le, and 
continued flights f r training per nncl a nd t . titw -xpcrimental 
projects related to Ji ahter-than-air shi p·. P articu la r] n tew rthy in 
this field was the progress made in perating aiq lane: fr m ai r hip 
of the "Macon' type. 

The carriers " aratoga," "Lexi n t n ' and 'Lano·ley' ace mpanied 
the Fleet to N ew York, and during th - re,iew on 1[ay 31 , I 34. 
launched twelve f ull squadron · fr m their deck Th t tal o f 174 

Air Corps 0-38 on Edo floats . 

planes of various types flew past the President' s ship " Indianapolis" 
in formation and then carried out their various tactical operations, 
including laying smoke screens, and both diving and horizontal bomb­
ing attacks. Foreign official observers who witnessed the demonstra­
tion said they had never seen such an impressive display of efficiency 
in Fleet aviation tactics. The Navy's massed flight to Alaska and 
retqrn, July q-September 4, is described in the chapter on notable 
flights. J:·' 

The new carrier "Ranger" was commissioned on june 4, 1934, 
the first vessel in the Navy to be originally designed and constructed 
as an aircraft carrier, the "Langley" being a converted collier, and 



N \Y AL \ I TI N 

PREPARING FOR A MODERN BATTLE 

The "P ennsylvania" lays a smoke screen as it goes into battle formation, while 
mechanics prepare to warm up the Hornet engine in the Vought Corsair. 

the "L~....:ington" and "Saratoga" having been originally laid down as 
battle cruisers. The "Ranger's" dimensions were: displacement 13,8oo 
tons; length at waterline 727 feet; beam 8o feet 2 inches ; mean 
draft 19 feet. It carried a total load of 72 planes of various types. 

During the year the policy of ferrying new and overhauled air­
craf t was extended to include practically all deliveries of aircraft 
to operating units. The 26g transcontinental flights made dur­
ing the fiscal year 1934 saved the Government $roo,ooo in trans-
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portation charges, \vhil e 1 ermitting per. onn I to oa1n va luable 
experience in extended fli ght trainin rr. T he fer ryin rr pr rr ram in-
cluded delivery overseas. squadron of new patr I planes fl ew non-
stop from Norfolk to co 'olo, a eli tance of more than - ,0 -9 
statute miles-the longest fo rmat ion fli ght n record at that tim . A 
squadron of patrol planes fl ew fr m orfolk, a .. t oco 'ol . 
Acapulco, Mex., an Diego, alif., ·an J:• ranci · · . ·a li f. , and thenc 
to Pearl Harbor, Hawaii. T he Ia t leer of the fli ·ht, 2,.)9 tatute 
miles, was flown non- ·top and in for mation, ettino· a n w world 
record, as explained in the cha 1 ter n n tal le fli ght . 

CATAPULTED INTO THE AIR 

The Vought Corsair leaves the catapult on the "Pennsylvania" to m ake a scout 
flight before the sham battle. 

The Naval Air Station at Lakehurst, N . J., was placed on a re­
duced status, but was maintained for the training of personnel and 
for limited operations, using the metal-cl ad airship ZMC-2 and the 
non-rigid airship K-r. 

The U. ~· Marine Corps in 1934 maintained for operations with 
the Fleet three observation squadrons, one fi ghting squadron, two 
utility squadrons and the requisite number of headquarters and service 

·squadrons, with an aggregate authorized strength of 95 planes . Obser­
vation squadron 7-M was awarded the Herbert Schiff Memorial 
Trophy for 1933 for having the greatest number of flying hours with­
out serious accident. 
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featured the 

r the nece ary in rea e: an I additi us at ·bore sta-

NA "Y FIGHTERS 
Wa p-powered Boein" F4B -4 pursuit-fighters of th e Navy's a.ir force equipped with 

H amilton Standard con t rollable pitch propellers. 

t ion a required by the increase in numbers of operating aircraft, and 
111 Lin e with the Departmental shore development program. 

I rovi ·ion fo r required increase in personnel. 
ontinued development of rigid airships, and development of 

tactical and strategic employment of rigid airships as units of the 
Fleet. 

Construction of one rigid airship ( ZRS) to replace the "Akron" 
and one ri gid airshi p (ZRN ) to replace the " Los Angeles." 

l\lrooring fac iliti es fo r airships at Panama and improved mooring 
fac ili t ies in northwestern U nited States. 

Consideration of employment and procurement of non-rigid air­
ships for naval purposes. 
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In 1934 the Navy awarded the Distinguished F lying ro s to 
Aviation Machinist's Mate Doyle Joseph a\ in, with the fo llowing 
citation: 

"For extraordinary achievement while participatina in an aerial 
flight, as plane captain of the RS-3 irplane umber \-9055, on 14 
December, 1933, during an extended fli ght fr m oco ol , anal 
Zone, to David, Republic of Panama. t an altitude of 5,000 feet, 
the weather conditions were unfavorable, the pilot descended in a 
glide through heavy clouds when ground was sighted close beneath 
with altitude of 3 ,000 feet. He then applied full power and tarted 
climbing at about 65 knot. ; till n t clearing the mountain , he pulled 
further back on his controls, reducing speed to 40 kn ots and stalling 
the plane. It then fell into a right pin. In spite of the fact that 
he had been authorized by the pilot to abandon the plane in his para­
chute and fully realizing that the plane would most probably crash , 
resulting in death for himself and the other passengers, Cavin re­
mained at his post of duty, w >rking calmly and intelligently manipu­
lating the engine throttles and ga oline valves. His efforts were suc­
cessful; control of the plane was regained and the pilot was enabled 
to clear the mountain and veer away to safety. \71, ithout the assist­
ance of Cavin in this g rave emergency, it is highly doubtful if con­
trol of the plane could have been succe s fully regained, thereby pre­
venting a crash co ·ting the lives of all it occupants." 

THE NEW CARRIER "RANGER" 

U. S. Navy's first ship to be originally designed and built throughout as an aircraft 
carrier. 
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COAST GUARD AVIATION 

Daring Rescues-Opt.'rations Over \Vater~Flying Equipment­
Coast c;uard Flight Training-Plans for the Future. 

H ERI )1 C flights hy day and hy night on innumerable errands 
of mercy and rescue and the unceasing task of chasing out­
laws and smugglers added brilliant pages of achievement to 

the magnificent record of the United States Coast Guard in 193-+· 
There were long breathless flights over the \vatery waste far out at 
sea to save human beings or help vessels in distress, flights in storm 
and fog and the pitch-black darkness of starless nights over the 
treacherous swamps along the eastern coasts and emergency landings 
in those same swamps to rescue the injured or sick, flights over the 
wooded wilds that dot our northern borders and over the lonely. 
sand-swept areas of the southern boundary line. \Vherever help was 
needed in out-of-the-way places there went the flying guardsmen 
responding to emergency's call. 

At the end of the year the Coast Guard was operating 30 air­
planes, including three Douglas amphibions. a Douglas flying boat. 
five General Aviation flying boats, eight Vought land planes and 
seaplanes, a Consolidated trainer, a Stinson land plane for radio 
testing. t\vo ~ ew Standard land planes for training and nine Grum­
man amphibians. That fleet was distributed among the flying stations 
at ~liami and St. Petersburg. Fla., Biloxi, Miss., Cape lVIay, N. J., 
Salem, Mass., San Antonio. Tex. and San Diego, Calif. Another 
station soon was to be opened at Port Angeles, vVash., and recom­
mendations had been made for another flying station on the 
Great Lakes. 

In his annual report, Rear Admiral H. G. Hamlet, Commandant 
of the Coast Guard, pointed out that during the fiscal year 1934 
Coast Guard planes and crews had flO\vn a total of 219,572 miles and 
had patrolled or searched a vast area aggregating I,975,014 square 
miles. Coast Guard pilots had spent 2,752 hours in the air during 
the twelve months. They had flown over and identified 5,494 vessels 
and aircraft. 

With repeal of the Eighteenth Amendment, the Coast Guard, 
having worked arduously at its unpopular task of thwarting rum­
runners along the coasts, was confronted with still greater problems. 
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muggling act tvtti es increa e I, n t nly n 
international border. . Not onl y liquor but narc ti ·. an 1 a li en a nd 
considerable miscellancou.- merchandi se began fl wing int the oun­
try on a greater scale than ever be f r . T he ·u tom Bureau 
had been seizing smuo-gling planes fa t· some time, and using them in 
a border patrol se rvice. ecretary f the Trea ury "lVIorgenthau wa · 
convinced that aircraft mi o-ht be employed even more effectivelj were 
the aerial branches o f the two servic . t be mercred into a . incrle 
branch in the oast Guard ; an I thi s was accomJ!i .- hed in 'i\.Iarch, 
1934. r early all the plane· confi ·cated 1 y the fo rmer 
Bord er Patrol were condemned a · obsolete, and a n w J r cr ram wa · 
adopted for an increasing numl er of crvice machin t be acq uired 
every year. 

A COAST GUARD STI -so 
Radio test and research plane powered by a L ycoming engine, with Lyco ming­

Smith controllable pitch propeller. 

A number of new planes and flyin g stations were being acquired 
at the end of the year with funds allocated by the Public Works 
Administration. The Public W arks allotments provided for some 27 
aircraft and also seven new Coast Guard cutters, each of which was 
to carry an airplane for scouting purposes. 

Study of the records reveals that the flying contingents of the 
Coast Gdard during 1934 were instrumental in saving an average of 
four lives a month by means of aircraft alone ; besides locating 
numerous illicit stills; harassing outlaws and gangs of criminals 
evading officers on the surface inland; flying on long trips with 
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nc of Lh e Dougla_ Dolphin amphi bious po\Yered with two Pratt & \Vbilnc · Wasp 
engines \ ilb whicll Coas t Guard a dators made many rescues . 

medicine , erum and emergenc apparatus; locating missing or 
verdue ve sel and small boat ; pick·ing up sick, injured, or dis­

tressed persons at sea; flying out and potting boats suspected of 
rnug0 1ing alien and narcotics, and report ing their positions to Coast 
uard surface craft; training crews in patrol, aircraft radio, and 

fl ood-relief duti es; and generally erving a the e ·e in the sky for all 
oast Guard and Custom B ureau activitie along the coasts and 

international boundary line . ome of the more outstanding episodes 
in thi . work a1·e narrated in the chapter on adventures in the a.ir. 

THE COAST GUARD ON MERCY DUTY 

Its General Aviation flying boat takes off a stretcher case from the steamer Samuel 
Q. Brown far out at sea. 
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Twenty commissioned Coast Gua rd officer and "0 enli ted men 
took flight training at the Naval ir tati on, Pen ac Ia, I• la., during 
the year. A school for training enli sted men for aviat ion rat ings 
was establi shed at the Coa. t Guard A ir Station at Cape May, N . J. 

P lans for the futu re included the f urther de' elopment of the aerial 
border patrol, an aerial patrol in Ia ka, preparat ion fo r serving 
in emergencies caused by flood s in the M issi sippi alle) and partici­
pation in the fl ood control work, progre sive development f long 
range Hyi ng se rvi ce over open water, and par tic ipati n with surface 
craft in the International Ice Patrol which pr teet a ll hipping f rom 
the menace of iceberg dri f ting southward in the orth tlantic . 

. - ... ~ 

···~~--- ---- . 
. ·~·- - --- ~ -.. - ~ --

~ ... - -· ~ ...... --::.::-. .._ 

A GRUMMAN UTILITY AMPHIBIO 

T he Coast Guard acq uired th ese Cyclone-powered planes for patrol over land and 
coastline. 



CHAPTER VII 

GOVERNMENTAL ACTIVITIES 

Bureau of Air Commerce-Bureau of Entomology and Plant Quar­
antine-Bureau of Fisheries-Bureau of Reclamation-Federal 

Communications Commission-Hydrographic Office-Xa­
tional Advisory Committee for Aeronautics-Kational 

Bureau of Standards-Kational Recovery Admin­
istration-Public Health Service--Soil Ero-

sion Service-Subsistence Homesteads-
Tennessee Yalley Authority-D. S. 

Coast & Geodetic Survey-D. 
S. Forest Service-U. S. 

Geological Survey-
U. S. \V eat her 

Bureau. 

T HE Government of the United States uses aircraft much more 
extensively than do other governments. Routine transporta­
tion by air has become a matter of course. and transport of 

men and supplies in an emergency has been turned over to airplanes 
on every possible occasion. l\Iany of the bureaus are using planes 
for highly specialized work that can be accomplished by no other 
means. The superior speed of the flying machine and the facility with 
which it traverses vast areas and hurdles all obstacles that retard 
or stop surface transport are only two of its mighty attributes. The 
fact that one can have a birdseye view from an airplane, be it over a 
national park, a forest fire, a crop survey, a flooded district in need of 
control, or a district that is to be flooded behind a great dam, makes 
flying of unique value. No matter what kind of a project it is, 
the point of vantage is in the sky, and there the work of the various 
Government bureaus is becoming more extensive every year. 

Bureau of Air Commerce 

The .Bureau of Air Commerce, of the U. S. Department of Com­
merce, was established in 1926 as the Aeronautics Branch, and its 
name was changed July 1, 1934. Under Eugene L. Vidal, Director 
of Air Commerce, the Bureau licenses pilots and aircraft, including 
engines and propellers, draws up air traffic rules for all flying cross-
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ing State boundaries ancl administers these regulations aiong ,,·ith 
other rules to promote the safety of the public hoth in the air and on 
the ground. The J:url'au maintains the Federal c\irways System 
which is equipped with beacon lights. intermediate landing ti.elds. radio 
range beacons which guide planes 011 their courses at night and in 
bad weather, radio communications stations which broadcast weather 
reports, and a communication system un the ground. including tele­
typewriter circuits and point-to-point radio for collecting weather 
information and transmitting all kinds of messages. 

During 1934 the Bureau, under :\lr. \'idal's direction. continued 
its efforts to develop a ne,.,· design of airplane for private flying. .A 
development section was created for that purpose; and it was assigned 
the further duties of engine and instrument designing and establish­
ment of new airways and airports. The Bureau's activities in 1934 
were carried out on a reduced budget, the funds available during the 
fiscal year ending ] une 30, 1934. being $2,400,000 less than originally 
appropriated by Congress. The total funds for 1934 were $j.200.000. 
For the fiscal year 1~35 $j,205,250 was appropriated. as against 
average expenditures of $8,soo,ooo during the four years prior to 
1934. The Bureau's new development section, under authority of 
the President, was allotted $roo,ooo from a special fund. 

During the year a contract was awarded the Hammond Aircraft 
Corporation for I 5 pusher-type monoplanes with a three-wheeled 
undercarriage, the machines to he used by the Bureau's force of in­
spectors with the further purpose of representing an experiment in 
the Bureau's plan to develop light airplanes for private flying. 
Further details of the Bureau's activities will he found in the chapters 
on airways and regulations. 

Entomology and Plant Quarantine 

The Bureau of Entomology and Plant Quarantine of the U. S. 
Department of Agriculture in 1934 continued its work of fighting 
destructive insects by attacking them from the air. At many places 
in the country people became accustomed to seeing "bug-chasers'' 
wearing high altitude helmets climb into planes equipped with nu­
merous queer devices for catching the minutest members of the pest 
tribe, in ad~enturous efforts to determine how they migrate and why 
they are able to bring destruction on crops over vast sections. 

When Col. and Mrs. Charles A. Lindbergh made their North 
Atlantic flight by way of Labrador, Greenland and Iceland in 1933 
they carried in their plane a "sky hook" holding glass plates on which 
a sticky substance known as petrolatum held anything coming against 

I 
.I 
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it. of the time and place were kept a the 'sky hook ' was 
u d in the air at 26 point during the trip b tween lfaine and Copen­
hacren D mnark at altitude of , -oo to 1 2 500 fee t. Each plate wa 
ar full· ident ifi ed . Sc.ienti ts o£ the Bureau \\ orked se eral months 

analyzi ng the plates after they arrived in \'\ ashington. It \ ·as found 
that micro copic bacteria, f ungus por e and pollens, induding some 
eli eas are carri c1 acr the North ·tlaotic by winds in the 
upper a1r. 

Du rin 1 -+ th Bur au employed plane to scatter calcium ar­
enat du t and other in ecticidal materials O\ er the bean fields in the 

HIGH FLYING "BUG CHASERS" 

A scientist of the U. S. Department of Agriculture ready for a flight four miles 
above the earth to collect migratory spores of plant disease in the upper air. 

orthwest as an aid in killing off the bruchid, one of the weevil tribe 
that detroys the seeds. An airplane survey of Japanese beetle damage 
to fruit and ornamental trees in New Jersey resulted in a photo­
graphic record of the affected area. Tests were made with planes in 
the control of the pine tip moth in the East and the hemlock looper in 
the Pacific Northwest. At the same time State officials in California 
were using planes to dust sulphur on citrus groves menaced by a 
variety of insects. One of the promising tasks for airplane dusting 
concerned grasshopper extermination in the :Mi.ddle \i\T est. At the end 
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of the year the Bureau's scientists were using airplanes to obtain more 
definite information in four different fields: 

I. The dissemination by air currents of fungi and bacteria which 
cause diseases of important agricultural crop plants. 

2. Possible application of detailed knowledge of atmospheric 
content of micro-organisms to air mass analysis methods. 

3· The distribntion of pollens of types known to cause "hay 
fever" and other respiratory troubles. 

4· Factors afrecting cross pollination of crop plants. 

Bureau of Fisheries 

The Bureau of Fisheries. of the C. S. Department of Commerce. 
in 1934 used airplanes in supervising and patrolling the fisheries of 
Alaska. More than 26o.ooo miles were flown on patrol during the 
year. The Bureau secured the flying service from the Alaska Southern 
Airways; and planes were based at Ketchikan, ] uneau and Cordova. 
The airplane patrols were uut during :;6 days of the season, and other 
trips were made for inspection purposes. The value of aircraft in this 
work was demonstrated by several long trips from Juneau to remote 
Bristol Bay which is difficult to reach Ly surface transport. Frank T. 
Bell, Commissioner of the .Bureau, commenting on the accomplish­
ments of 1934, said: "The value of planes in this branch of the 
Bureau's service has been well established by the results of the ef­
fective patrol maintained this year.'' 

Bureau of Reclamation 

The .Bureau of Reclamation, of the U. S. Department of the 
Interior, in 1934 made contracts with various aerial service companies 
for photographic survey work on some of its projects. The \Vallace 
Aerial Surveys, of Spokane, \Vash., surveyed the lands for 50 miles 
between Grand Coulee Dam site and Hunters, in the Columbia River 
reclamation project. The work was done for approximately $20 a 
square mile, a tremendous saving when compared to surface methods, 
aside from the fraction of the usual time required to place the infor­
mation in the hands of the project engineers. 

) 

Federal Communications Commission 

The Federal Communications Commission in 1934 drafted a set 
of regulations for aircraft radio operations, among which the follow­
ing are of general interest: 

''• 
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NA Y 'S EXPERIMENTAL FLYL G BOAT 

The Hall-Aluminum XP2H-r with four Curti:;s Conqueror engines, designed for 
long range patrol. 

"At all times the licensee of an aeronautical point-to-point service 
shall be r equired to transmit, without charge or discrimination all 
nece. sary messages in times of public emergency which involve the 
safety of life or property." 

Hydrographic Office 

The Hydrographic Office, U. S. Navy, in charge of Rear Admiral 
'vv . R. Gherar.di, during 1934 published 62 aviation charts, a majority 
of them covering areas outside the United States. Late in the year 
rights were acquired to issue maps and charts prepared by a method 
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known as the "Boyer Bookfold" permitting in aircraft the more 
convenient and efficient use of large sectional maps of the united 
States because of the manner in which they are folded. 

National Advisory Committee for Aeronautics 

The National Advisory Committee for Aeronautics, charged with 
fundamental scientific research and experiment in aeronautics. during 
the last 19 years has developed at Langley Field, Va., the largest and 
best equipped aeronautical research laboratory in the world, known 
as the Langley lVl emorial Aeronautical Laboratory. The results of 
research in this one central Government laboratory, under Dr. George 
W. Lewis, director, serve the needs of all branches of aviation, civil 
and military, and exert a profound influence on the progress of aero­
nautics by improving the performance, efficiency and safety of 
aircraft. 

Much of the work at the Langley Laboratories is secret. It 
involves the national defense. Some of it, by remaining secret, might 
conceivably save this country in a future emergency. l\Iuch of it 
today would be important to other nations if they could discover it. 
It shows how American aircraft are being developed through suc­
cessive stages and why American airplanes have greater speed, per­
formance and safety than those produced abroad. 

Two laboratory units were completed in 1934, and another, a 
high speed wind tunnel authorized by the Public Works Administra­
tion, was under construction at the end of the year. 

The general wind tunnel building contained a seven by ten-foot 
wind tunnel in which model tests were made of the various parts of 
an airplane, so that the characteristics of a design might be judged 
with fair accuracy before the machine was built. In this tunnel 
devices for increasing the lift of the wing and problems of airplane 
control were investigated. In the same building a refrigerated wind 
tunnel created conditions the same as those which cause ice to form 
on airplanes in flight. By this method theN. A. C. A. scientists have 
been able to tell the Government and the industry how to meet the 
problem of ice formation in flight. A five-foot vertical wind tunnel 
was used in studying the spinning characteristics of airplanes. With 
this knowledge made available to him before he sets out to design a 
new type machine, the constructor of aircraft is able to produce a 
machine without bad spinning characteristics. 

In another wind tunnel models were tested in compressed air up 
to 300 pounds to the square inch, 20 times the normal density of air 
at sea level. In determining the lift and drag characteristics, i.e., 

.l 
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p rf nna n qualitie f 'ari u kinds f \\ing, there ults obtained 
in thi wind tunnel w r a c pted a andard. 

Th mmiltee in 1 4 c mpleted a ttmnel operating at speeds 
'elocit · f · unci, f r u e in studying the air flow past 

and it h uld in r a e the efficiency of propellers used 
aircraft. The Committee also had a 

r t e ting full-size propellers and other 
part . tunnel had an air tream 20 feet in diameter, 

t he Ia ro- t .in th " r id . Here wa developed the famou 

SCIENTISTS TEST NEW PLANE 

H ere in the ational Advisory Committee for Aeronautics laboratories at Langley 
Field , Va ., is the w orld's largest wind tunnel. It creates an air stream 6o feet , ·ide 
and 30 feet high , by which the performance of full-size planes can be measured 

accurate!) with delicate instruments. 

N . A . \. engine cowling ( the metal hood which encircles radial 
aircooled engines on airplanes). The use of theN. A. C. A . cowling 
increased airplane speed from 15 to 20 per cent and also reduced 
the cost of operation. The research tunnel was also used in testing 
airship models. In it was developed also the N. A. C. A . engine­
nacelle location, or the place for locating engine nacelles in relation 
to the wings in multi-engine airplanes to produce maximum efficiency. 
That work of the Committee was recognized as one of the greatest 
single contributions to the art. 
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The full-scale wind tunnel at the Langley Laboratories was the 
largest in the world, and was used for testing full-size airplanes in an 
air stream 6o by 30 feet. In this tunnel many problems of drag or 
resistance were studied, and special inyestigations of airplane per­
formance were made for the Army and the Navy. 

Of equal interest was the 1\. A. C. A. tank, a water channel 2.040 

feet long, or two-fifths of a mile. covered to give protection from 
the weather. An electrically-driYen carriage ran on rails along the 
side of the tank. It could pick up speed to 6o miles an hour, maintain 
it for Soo feet. and stop. all within 2,000 feet. It pulled through or 
on the water channel large models of the various kinds of boat hulls, 
floats and pontoons used on over-water flying craft. They could be 
tested with scientific precision so that the characteristics of each design 
might be thoroughly analyzed and its merits known before production. 
Thus the flying boat or seaplane designer could know, when he sat 
down at his drafting board, just what kind of boat hull, pontoon or 
float would answer his purpose. It permitted the design of floats 
having less drag and better rising- characteristics for the amount of 
engine power used in a specific machine. In the past such knowledge 
was empirical at best. and the finished results never matched the 
guesswork which took the place of exact prior knowledge. The 
amazing speed. load capacity. long distance flying range and economy 
of operations which featured American flying boats at the beginning 
of 1935 were credited in no small degree to the work done in this 
water channel. 

The engine research laboratory at Langley was of vast importance 
because it carried on advanced research of the kind that commercial 
companies cannot afford to do. The principal \vork involved research 
on a two-stroke cycle fuel injection principle for aircraft engines, 
which should eventually increase the horsepower of engines about 6o 
per cent, without increasing their weight. The very definite progress 
made in 1934 indicated that aircraft engines soon would possess an 
average weight of less than 1.4 pounds per horsepower as compared 
with the present average of two pounds per horsepower. Such develop­
ment would save fuel, permit heavier loads and increase the flying 
range without landing. Here also an important part of the super­
charger development was carried on. The supercharger is really a 
pump for maintaining sea level pressure at the carburetor. Creating 
air conditions for engines at great heights similar to conditions at sea 
level, it permits higher and more efficient flying. American military, 
naval and air transport planes were beginning to ,demonstrate the 
practical use of this knowledge in 1934. 

In the Committee's flight research laboratory the pressure or 
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I ad w mu and tail udac s in hi uh-speed military 
man uv r wer rn a ured prec.i ·el). In certain maneuvers they may 
be L ti me the w i ht of the airplane it eH. Thi change occurs 
alm t in tan tly . T he in trument developed b) the N . . C. A. and 

d in thi r ear h o-a e information on the change in pressure and 
hod-: t r e . Thi infonnati n had taken the Ut1Cer-

ut E airplane d i!Tn, and enabled the de igner to build 
Ji a h t en t.wh t d fh.itw haracteri tic , and yet 

T hat d ' lopment was one o f the 

Court esy Fairchild A erial Sur ve ys , N . Y . C. 

A WINGED BOAT FLIES AWAY 

One o.f the new Sikorsky S-42 flying boa ts, powered by fo ur Pratt & vVhitney 
Hornet engines leaves the Sikorsky factory at Bridgeport, Conn ., to take its place 

among the clipper ships of Pan American Airways. 

rea ons why so many foreign missions vis ited Langley Field in 1934. 
The free-spinning wind tunnel completed during the ) ear per­

mitted an airplane model to spin freely in an ascending current of 
air, with the controls and weights adjustable to control the character 
of spin. At the same time slow mo6on pictures \<vere taken of exactly 
what was happening. Models of new types of airplanes were tested 
here before construction. 

The high-speed tunnel authorized by the Public 'vVorks Aclmin­
i~ ~r?tiqn "yas ~o ~os~ ?bou~ $~oo,pqq; a~1.d i~ \V.~S ~o ma,ke J?Ossible ~he 



104 :\I RCRA FT Y E.\ R HOOK 

acqmsttion of new knowledge bringing closer to reality and prac­
ticability an airplane capable of flying 500 miles an hour with safety. 

From 1929 to 1935 the work of the Committee was carried on at 
an average expense to the Government of about $670.000 a year. Six 
of its accomplishments, only six out of innumerable developments, 
made possible a saving of some ten millions a year on the military 
and commercial planes in the United States. 

National Bureau of Standards 

The National Bureau of Standards, of the Department of Com­
merce, conducts investigations of materials, fabricated parts, appar­
atus and instruments for aeronautic use in cooperation with the 
Army, Navy, Bureau of Air Commerce. National Advisory Commit­
tee for Aeronautics and other aeronautic organizations. In 1934 
fundamental research in the above fields was coordinated with the 
work of other Government organizations. Tests were made on air­
craft structural members, engine fuels. radio shielding, ignition ap­
paratus, lubricants, storage batteries, airplane lights, aerial camera 
lenses and aircraft instruments, principally at the request of other 
Government departments. The Bureau was the official agency of the 
National Aeronautic Association for the calibration of barographs 
and timepieces used in record flights. The standardization and test 
of materials, apparatus and instruments used in the construction, 
maintenance and test of aircraft such as length measuring devices, 
fire extinguishers, insulating materials and meters was a primary 
function of the Bureau, under Dr. Lyman J. Briggs, director. Inves­
tigations, research problems and developments in progress during 
1934 included investigation of the cause of propeller failures, meas­
urements of the stress distribution of vibrating propellers and 
development of a vibration indicator for measuring the amplitude of 
torsional vibrations in the shaft of a rotating propeller. Long time 
weathering tests of magnesium alloys and sheet aluminum alloys were 
in progress at the end of the year; also study of the protection of 
duralumin by anodic oxidation. 

Work was continued on the development of a satisfactory material 
for the gas cells of airships. .The Tuckerman optical strain gage was 
reduced in weight to make it suitable for measuring strains in vi­
bra,ting airplane propellers. A vibrometer was developed for measur­
ing the amplitude of vibration of airplane instrument-boards. The 
possibility of using either a portable hot-wire apparatus or pressure 
drop measurements on a sphere for measuring wind tunnel turbulence 
was being determined. Experiments to improve airplane signal lights 
and airway beacon lights were in progress. 
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THE TVA BELLANCA TRANSPORT 

One of the six planes operated by the U. S. Tennessee Valley Authority. 

of t reamlined tubing ; and metallurgical tests of structural parts of 
airships. 

National Recovery Administration 

The NR \ , concerned with the vast number of complex problems 
incident to the promotion of business recovery in the United States, 
took to the air .during 1934· A dministrative executives and assistants 
found that they could save valuable time by using aircraft. Very 
often important conferences were attended by the same officials in 
cities a thousand miles apart in the course of a single day. Night 
flying in order to attend meetings halfway across the country became 
a commonplace. A t the end of the year the NRA had charge of the 
A ir Transport Code, the miscellaneous aircraft operators code and 
the p roposed code for the aircraft manufacturing industry. 
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Public Health Service 

The Public Health Service, of the C. S. Treasury Department. 
used aircraft extensively during- 1934. under the direction of Dr. 
John McMullen, Acting Surgeon Cencral. For example, a medical 
officer made inspection trips in Abska. Another officer flew from 
Washington to Los Angeles to investigate a serious outbreak of 
poliomyelitis on the \Vest Coast. 

The Public Health Service inspects airplanes and their passengers 
and crews arriving at airports of entry from foreign countries. 
During the fiscal year 1934. 3.668 airplanes, carrying 26,951 persons 
requiring quarantine inspection. arrived at airports from other coun­
tries. Of these, 2,456 airplanes carrying 23.899 persons. including 
4,364 aliens, were examined hy medical officers of the Service. The 
others, comprising I ,212 airplanes carrying 3.052 persons, entered 
the United States without undergoing the medical examination re­
quired under the quarantine and immigration laws, because they 
arrived at airports of entry at which medical officers of the Public 
Health Service were not available for duty. 

The reservations subject to which the United States had indicated 
its willingness to sign the International Sanitary Convention for Aerial 
Navigation were accepted by all prior signatory governments, and 
the Convention was signed on behalf of the United States by the 
American Minister at the Hague on April 6, 1934. On the latest 
date at which the Convention was open for original signatures, April 
12, 1934, 23 countries had signed; namely, the United States, Ger­
many, Australia, Austria, Belgium, Egypt, Spain, France, Great 
Britain and Northern Ireland, Greece, Irish Free State, Italy, Moroc­
co, Monaco, New Zealand, Holland, Poland, Rumania, Sweden, Syria, 
Lebanon, Tunis, and the Union of South Africa. The Convention 
became effective 120 days after the ratifications of 10 countries were 
deposited with the Government of the Netherlands. The Convention 
represents a sanitary code which reconciles the interests of inter­
national air traffic with reasonable requirements for the protection 
of the public health. 

Soil Erosion Service 

The Soil Erosion Service, of the U. S. Department of the Inte­
rior, during 1934 employed Fairchild Aerial Surveys to map about 
24,000 square miles of lands in northeastern Arizona, northwestern 
New Mexico, southeastern Utah and southwestern Colorado, em­
bracing the Navajo Indian Reservation. The Service also con-
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BACK HOME IN A SUNSET 

A Hornet-powered Vought Cor air is hoisted back to its catapult nest on a battle­
ship. 

detail s made available fo r studies by the engineers working in their 
offices, instead of spending long periods in the field, "' hi.ch surface 
surveymg form erly compelled them to do. 

Subsistence Homesteads 

The Subsistence Homesteads division of the U. S. Department 
of the Interior employed Fairchild Aerial Surveys to make photo­
graphic maps of the areas in which projects were laid ·clown during 
1934· The planning engmeers ·were able to complete their surveys 



I08 AIRCl~AFT YEAR BOOK 

of topography, highways, drainage and other conditious from studies 
of the single maps made up from the aerial photographs. This 
preliminary work of the service was thereby speeded up to keep pace 
with the development plans. 

Tennessee Valley Authority 

The Tennessee Valley Authority, of the Emergency Relief Ad­
ministration, acquired its own planes and used them extensively for 
transportation during 1934. Fairchild Aerial Surveys received con­
tracts for aerial photographic mapping of 50,000 square miles in the 
areas under development. This work was done with the Fairchild 
five-lens camera. It was to he completed early in 1935. 

U. S. Coast & Geodetic Survey 

The U. S. Coast & Geodetic Survey, of the Department of Com­
merce, charged with maintaining accurate surveys of the coast and 
publishing navigational charts of the coastal waters, in I934 let 
contracts for some 2,000 square miles of aerial mapping of the shore 
areas along the Gulf and Atlantic Coast States. By means of the 
photographic maps the engineers of this service were able to check 
the changes which tides and currents bring about at the mouths of the 
rivers and in the more shallow waters along the coasts, thus keeping 
up to date the charts which are indispensable to navigators. 

U. S. Forest Service 

The U. S. Forest Service, of the Department of Agriculture, 
made record use of aircraft in 1934. More than I ,400 men were flown 
to fire lines, and a quarter of a million pounds of supplies and equip­
ment were carried by airplanes to points of pressing need. New 
records were set carrying passengers and freight and in air-mapping 
of forest lands for the Service. More than I ,6oo flying hours were 
employed in transportation and about I,ooo hours in mapping. Fifteen 
planes were used in fire patrol work, with additional planes for trans­
portation and mapping purposes, all flying under contract. 

By employing planes and pilots the Forest Service put more speed 
into fire-fighting and map-making. In a number of instances it saved 
timber stands and watersheds from advancing flames by gaining time 
in scouting and bringing up fire-fighting forces. It was able to do 
these things at less cost by carrying men and materials by airplane 
instead of forwarding them by rail, truck and pack mule. Both time 
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and di tance were hortened. _ s planes making Cl.eliveries by air 
line r oute u ually had to traverse on! · about half the distance re­
quired fo r hi pment by rail road, and trail , or a combination of 
th m, transportation charge f requent! were cheaper by air. 

pee l i a facto r vital to efficient forest protection. The airplane 
f t n can deli ver in an hour or two, a against the two or three days 

·ometime required to reach the same destination by other kinds of 
tra ' el. I n a numb r of emergency cases qualified officers needed 
t lir ct cr w ' ·ere qu ic.kJ mobilized and sent or delivered to the 
j b . ometim whole quad of trained emergency men were 
mov d b · a ir. 

l\llore than half the total fl yino- hours u eel fo r air patrol or trans­
p rt t aid in fi re uppre i n ,,, re spent in the Northern Rock) 

FIGHTING A FOREST FIRE 

A pack train meets a supply plane in Flathead National Forest , 1\.'lontana, and 
sets out with provisions for fire fighters of the U. S. Forest Service. 

fountain region , where the country is more inaccessible and the fire 
hazard greater than in most other regions. Airplane use in fontana, 
northern Idaho, and eastern Vvashington totaled 9r 5 flying hours. 
The Intermountain region required 36o hours, and the California 
region 222 hours. Four-fifths of the freight and two~thinds of the 
men transported by air ·were also in the Rocky Mountain area. 

In California planes were employed mainly for scouting large 
fires and for detection purposes where heavy smoke impaired the 
visibility from the lookouts. Portions of large burned-over areas 
were sown from airplanes with mustard and grass seed to revegetate 
the denuded slopes and save them from disastrous erosion. 

In the Lake States a plane was employed to haul freight on a 
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timber survey a nd acquisition job in th upen r Nat i nal F re t, 
where transportati on by the usual water route w ul d ha ' e tak n 
much valuable time. Experim ental dumping of water to a id in 
checking the progre s of forest fire · '' a tri ed in the Montana ect ion . 
A nother plane was used in makin o- a urvey of l io- game. The Fore- t 
Service, with Civilian Conser vat ion "oq · a nd P \ \ a ·i tance, du r­
ing 1934 install ed an 1 improved 30 ad liti nal bn lin D" nell in the na­
ti ona l forests. 

Aerial mapping of nat iona l f re. t bncl a Iva ne · l g reat!) in I93-.J. 
with more than 24,000 square miles ph to -raphed and lllapp -cl . 
compared to a few hun Ired s 1uare mil e in J 3· . ·om of th 
surveys were made in cooperat ion with other · ·e rnment bur au ·. 

CAPT. AL WILLIAMS AND HIS GULF HAWK 

The Wright Cyclone- powered Curtiss pla ne fl ow n by th e not ed speed pilot on ex ­
ecutive business for th e Gulf R efi nin g Company . 

Large areas were mapped on national fo rests and purchase units in 
Arkansas, Texas, Vermont and other S tates of the East and South. 
The entire Superior National Forest was included in the aerial map­
ping of 3 ,000 square miles under way in M innesota at the end of 
1934. Air mapping was clone in most of the R ocky Mountain States, 
and a new survey to cover approximately 2,000 square miles, was 
initiated in the national forests of New Mexico and A rizona. In the 
East and South a few planes were employed in boundary surveys for 
acquisition purposes. 

Much of the photography was clone at elevati ons exceeding 2 0,000 

feet, making photographs on a scale o f 2,6oo feet to the inch for 
completing service maps on a scale of two inches to the mile. An aver-
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a ( ab ut roo quare mil e to the hour of Aibht was covered in map-
The map made by the Fore t en ice"' ere of the "drainage" 

typ showing the tream ridges eak , den ity of cover and other 
phy ica l :f ature . Fore t offic rs found the maps adequate for most 

trative purpo e . The o t of the map ranged :from $2.04 
t a qua r mi l r ab ut one-thi rd to one cent an acre. 

U. S. Geological Survey 

ological urv ) f th De1 art ment of the Interior, 
111 in a- the publ ic land r min ral and oth r re ources, ern-
pi a ri al mapping throu o-h ut the · ni t d State . 

One o f the two-place cabin planes with Kinner R-5 r6o h .p. engine, operated by the 
Bureau of Air Commerce. 

U. S. Weather Bureau 

The U . S. V. eather Bureau, of the Department of Agriculture, is 
charged with providing meteorological service along the Federal 
.Ai rways System. During 1934 it was necessary to continue the 
drastic economies effected in I933· Service, under W. R. Gregg, 
chief of the Bureau, was maintained with reduced personnel on ap­
proximately 26,ooo miles of ainvays. A number of intermediate 
airway weather reporting stations and several of the stations at larger 
terminal airports were closed because of lack of funds. However, 
during the latter half of the year there were 6? first-order stations 
at terminal airports and approximately 490· intermediate stations 
with so off-airway stations in the airvvay weather network. vVeather 
reports from these stations were charted every four hours at ro 
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general supervising stations hom which fo ur-h uri) and t ri p weather 
forecasts were issued, covering all ai rway in the nited tate . 

Weather service was establi shed on 3,960 mile of new airway 
following increased air mail service at the beginning of the ummer. 
This new weather service was limited in character and ba eel la rgely 
on the cooperation of air line operato rs. 1 re a I quat 
planned for the new airways if fund s became available. 

On July I, 1934, the Bureau in cooperati on wi th the ar and 
Tavy Departments started a program of airplane \\ eath r ob erva­

tions, in which fli ghts were made .da ily at 5 :oo a .m. to :oo a. m. , 
E. S. T., to ·heights of J7,ooo fee t at some 20 widely cattered ta ­
tions. The airplanes carried elf-registering instruments ( aerome­
teorographs) recording barometric pressure, temperature and humid­
ity. The data thus secured were distributed by airvvay telet) pe and 
radio circuits to five d istrict forecast centers and IO airway forecast 
centers for use in weather forecasting . That was the beginning of a 
comprehensive program dealing with air rna s analysi , a new method 
of synoptic meteorology, recommended by the P resident's ;dvisory 
Board and adopted by the \IVeather Bureau. 

FOR AERIAL TRAVELERS AT NEW ORLEANS 

Main lobby of the terminal at Shushan Airport. 



CHAPTER VIII 

AIR LINES OF THE UNITED STATES 

Increase of Speed-Across the Country in a Single Night-The Army 
Flies the ~!ail-Operations of All Lines in the United 

States-Pan American Airways. 

SLEEK and trim as the most graceful birds, though faster, and 
gliding through space at heights above the surface which even 
the mightiest birds dare not emulate, the new transport planes 

on the air lines of the United States at the beginning of 1935 were 
carrying more passengers. mail and e..'(press than ever before in a 
service which the rest of the world \vas trying its best to copy because 
of sheer excellence and growing popularity. 

Three miles a minute speed all the way, from one city to another, 
was becoming common throughout the United States. :Men, women 
and children were flying by night as well as by day. They were 
having luncheon or dinner in one city today and tomorrow sitting 
down to breakfast on the opposite side of the country. Excellent 
meals served in flight, upholstered chairs. sleeping berths longer than 
those of a Pullman, steam-heated compartments with individual ven­
tilating systems to satisfy the desire of every passenger, luxurious. 
comfortable and reliable, so noiseless that one might sleep half way 
across the country and wake up to pass the time of day with his 
neighbor in whispered tones-those were only a few of the remark­
able characteristics of American planes with which the air transport 
industry set out in 1935. 

With more than a hundred different professions, trades and occu­
pations represented in the expanding field of air line operations those 
familiar with the subject believed that this most modern and surely 
the most romantic form of transportation offers attractive careers to 
young men of the nation. The job of being a pilot on an air line is 
only one of many jobs. For every pilot who takes out his plane for 
a dash over his division there are. as an average, ten other highly 
trained and equally as skilled persons on the ground working at one 
job or another to help bring the plane through safely, on time, with 
full loads and at reasonable expense to the company. The business 
of managing departments-executive, traffic promotion, purchase of 
supplies, maintenance, overhaul and repair-the servicing of aircraft. 
engines, propellers and scores of instruments, weather reporting, 

Il3 
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radi o operations, the ·pecia lty of Ji crh t ing at a irp rt and on the air­
ways, airport mai ntenance, traffic office a nd wait ing r m erv ice 
and countless other different kin I o f occupati ns a1 pea rccl to I c 
available to those vvith sp cia! training . 

Traffic repo rts show that 537, 37 pa ·. en ,·e rs , 7, r .-: ,- r pounds 
of mail and 2,946,460 poun d of xp rcs wer Aown J\" r th e a ir 
lines of the United S tates in 1934. 

INTERIOR OF THE VUL TEE TRANSPORT 
Comfortable chairs in a soundproofed cabin were features of this eight-passenger 

plane, one of the Am erican Airlines fleet. 

Air express proved its popularity whenever goods could be trans­
ported by air line at a saving in time and money to the shipper or the 
recipient. Intros:Iuction o f hi g h speed transports encouraged air ship­
ments of perishable goods . The air line operators believed that air 
express eventually should become their la rgest source of revenue. At 
the beginning of 1935 they estimated that it was adding to earnings 
from one-half to two cents a mile, varying with different routes. The 
Railway Express Agency and the General Air Express handled the 
pick-up and delivery of shipments. 
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AMERICA 

One of the 18 Cmtiss-\\ right Condors, Cyclone-powered, in American Airlines 
service, some of them sleepers. 

Pacific Coa t fashion tores were using air express to obtain last 
minute styles and acces ories. A Seattle store regularly received sev­
eral dozen dresses weekly by air from New York couturiers, and was 
able to sell dresses of the last-minute design on the same day they were 
offered in New Y ork shops. Sample goods, fabrics, decorations and 
trimmings for apparel were being flown from manufacturer to retailer 
in increasing quantities. 
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Air express of all kinds of emergency tools and heavy machine 
repair parts saved manufacturers, construction companies and indus­
trial concerns heavy losses which delays or shut-downs othen..,·ise 
would have caused. l\1otors, generators. castings and other equipment 
often weighing hundreds of pounds were flO\vn, eficcting spectacular 
savings to shippers. Assembly lim: production factories. by this speedy 
delivery of parts, avoided shut-downs. 

The nation-wide system giviug overnight service to all parts of the 
country was used continually by advertising agencies in the distribu­
tion of electrotypes for advertising campaigns. They also shipped art 
work, layouts, matrices, type and other printing and publicity ma­
terials. Radio transcription records were flown between broadcasting 
stations and advertisers. Twenty per cent of air express shipments at 
one period were news photographs of important events such as the 
"Morro Castle'' disaster and the Hauptmann arrest. 

In the banking field shipment of cancelled checks provided more 
traffic in 1934, and was saving hundreds of thousands of dollars in 
interest charges every year. One of the best customers of the air lines 
was the Federal Reserve System which expressed bundles of cancelled 
checks to New York hanks on every plane from the South and \Vest. 
Stock and bond houses were shipping securities by air. 

Approximately soo different things were identified in air express 
shipments, and the list was growing at the beginning of 1935. Sausage 
casings were flown from San Francisco to Chicago; ten pounds of 
liquid air were whisked by plane and rail from Midland, 1\Iich., to Los 
Angeles; several shipments of feathers were flown from New York 
to the Pacific Coast; so pounds of ice cream, for one reason or an­
other, demanded air shipment from Hollywood to New York; and 22 
pounds of milk were flown from Omaha to New York for testing 
purposes. Silk ribbons, cigars, cheese, crabs, lobsters, paper bags, 
empty cartons, a 26-pound sample of limestone, tin cans, a bell, 
wheels, vegetable seeds, and all kinds of meat were air express car­
goes in the "samples" class, shipped by manufacturers and producers 
to assist salesmen in bringing in orders. 

Special surgical instruments were rushed to operating tables hun­
dreds of miles awwy where life hung in the balance. Serums were 
flown overnight on regular schedules from New York to the \Vest 
Coast to stem the ravages of a typhoid epidemic. Radium-emanating 
materials daily took to the air from laboratories to ease the sufferings 
of patients in all parts of the country. Special anesthetics, vaccines, 
and biological cultures were continually raced through the skyways to 
aid science in the cause of humanity. Daily, even hourly, air express 
was called upon to assist science, alleviate suffering, and save lives. 

• I 
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:xhibit · were introduced into the cou.rts from great distances at 
the Ia t minute, frequently preventing mi carriage of justice. Indis­
putabl vidence of gu ilt-photoo-rapbs, fingerprints , personal effects 
with te ll-tale ta in r mark - f unci their "ay i11to the express com­
partment of fa t t ran p rt plan to aid in the apprehen ion and con­
vi ti n f riminaJ . utomatic firea rm and other paraphernalia 
n y the lice were flown to quell di rder and prevent loss of 
li f and pr p rty de truction. 

P r nal u e of the air xpre w rapicll) increasing with more 
w ide p r ad kn \\ leclo-e f t he serv ice. typical month s traffic re-
v al d that an actre rec iv d a wi <7; a n t champion a case of tenni 
ball ; a m vie producer a uit of cl the ; a left-handed golf star 

• > cu red a need d left-hand lub f r m a di tant sporting goods manu-

BIRMINGHAM'S SPACIOUS TERMINAL 

T h e Alaba ma city rightly claims one of the outstanding airport stations of the world. 

facttuer- all at the Ia t minute by three-mile-a-minute air exp·ress. 
Famous authors flew their manuscripts back and forth to publishers. 
P ersonal gifts of cut flowers, candy, clothing, engagement rings and 
other jewelry were delivered with all the magic speed of flight. 

General Air Express 

General A ir Express vvas organized in August, 1928, as an asso­
ciation of air lines, with a coordinator, a central office in New York, 
and agreements for interchange shipments under a standard waybill. 

The companies which combined their shipping facilities under the 
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banner of General Air Express were Transcontinental and \Vestern 
Air (T\iV A), American Airlines, Eastern :\ir T .ines. :\orthwest Air­
lines, Pennsylvania Airlines and \'amey Speed Lines. 

The ground delivery service was handled under a contract with 
Postal Telegraph & Cable Company. Its 3.000 uniformed messenger 
boys picked up and delivered shipments. c;eneral :\ir Express tariffs 
read "Call your nearest Postal Telegraph office which will dispatch a 
messenger quickly, provide you with a receipted waybill for your 
goods and rush the shipment to the lirst outgoing plane. At destina­
tion a messenger will meet the plane and deli\'er the shipment without 
delay to your customer (consignee)... There were no extra charges 
for this special delivery service. They were included in the rates. If 
shipments weighed more than about 30 pounds, the shipper could 
notify Postal and a truck would call. :\o individual package weighing 
over 200 pounds could he shipped hy air without special arrangements. 

Rates over nearly all lines in the General Air Express group were 
based on four cents a mile a hundred pounds. For example, a IO-pound 
shipment, including pick-up aJ1(1 delivery. between 1\ ew York and 
Chicago, 740 miles, would cost $3. I 2, between Los :\ngeles and :\ ew 
York $9.60. New York and 1\ew Orleans, $;i.2R The insurance rate 
was I 5 cents for $100, the lines assuming liability for negligence up 
to $so. 

Railway Express Agency 

The amazing extent to which air express traffic developed in 1934 
was reflected in a report show·ing that air tonnage handled by the Rail­
way Express Agency increased more than I 15 per cent over 1933. the 
number of shipments increased 102 per cent and revenues 90 per cent. 

The standard contract agreement called for pick-up and delivery 
by the Agency vehicles and employees. The expressman. being in daily 
contact with shippers, handled the soliciting for the air service. Full 
responsibility for the shipment was assumed by the express company 
from the time receipt was given shipper until consignee signed the 
receipt for the package. Advertising, preparation of tariffs. insurance 
and settlement of claims were handled by the express agency. The 
actual out-of-pocket expense under this method of handling was low. 
At the beginning of 1935 the system of the Railway Express Agency 
included United Air Lines, National Parks Airways, Hanford Air­
lines, Rapid Air Lines, Bowen Air Lines, Central Airlines, General 
Air Lines. Wyoming Air Service, Braniff Airways, Chicago and 
Southern Airlines, Wedell-\Villiams Air Lines, Delta Air Lines. Bos­
ton-Maine Airways, Central Vermont Airways, and Gulf Airways. 
The Pan American Airways System had a contract with the Railway 

,j 
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Express Agency to handle its express shipments in the United States. 
\Vhere a short train connection would expedite the shipment, the 

transfer was easily accomplished by the coordinated air and rail facili­
ties offered by the Railway Express Agency. The speed of such serv­
ice was guaranteed to the shipper. Unless faster time was made than 
by air service transportation, refund was made to the extent of the 
difference in the air and rail express rates. It was distinctly a special 
service for collection and immediate delivery. All-night delivery serv­
ice was provided to night-working industries in the larger cities. Ship­
ments arriving during the evening for homes, hotels or clubs were 
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delivered promptly after telephoning the consignee. As a further con­
venience to the public the Railway Express Agency arranged \Vith 
Western Union for pick-up and acceptance of shipments of not over 
20 pounds or $250 valuation, when messenger service would save time. 
The fleet of 9,soo trucks and three-wheeled motorcycle trucks, in use 
in the larger airport cities, speeded delivery. 

The latest rate reduction was made August IS, 1934. and provided 
rates so low that air express could be used economically by all indus­
tries and private shippers. Minimum charges permitted shipment of 
packages weighing 12 ounces between any two airport cities on the 
company's system for 8s cents, while 2S pounds could be sent between 
cities 149 air miles apart for one dollar. Those charges included, of 
course, special pick-up and delivery, insurance up to $50 for shipments 
weighing roo pounds, or less, and so cents a pound on heavier ship­
ments, with signed receipts for the shipper and from the consignee. 

Cancellation of Mail Contracts 
) 

On February 9, 1934, the Post Office Department cancelled all 
contracts of operators flying mail on routes within the United States, 
the order to become effective on February 19. The reason given by the 
Department was that the contracts had been obtained through "collu­
sion" during the previous Administration. Hundreds of thousands of 
words were written and printed in the form of statements, interviews 
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PO~DS OF MAIL FLOWN BY AIR LINES 

The. air lines. of the United States carried 7,155,281 pounds of mail in 1934. That 
servtce 'Yas mterrupted, however. by cancellation of the domestic contracts. The 
Army A1r Corps flew the air mail over some domestic routes from February 19 to 
June 1. 1934, flying 768,215 pounds, according to War Department reports. That 
should be added to the air line total, making 7,923,496 pounds of mail flown over 

United States routes in 1934. 

and speeches during the bitter controversy which followed. It flowered 
on the floors of the Senate and House of Congress, and developed into 
a series of unceasing partisan debates. The Post Office Department 
maintained its original position that the contractors had met in "col­
lusion" in the office of the former Postmaster General. The operators 
denied "collusion" and asked for trial or hearings. 

The Army Flies the Mail 

Cancellation of the air mail contracts held by the established pio­
neer companies operating inside the United States was accompatiied 
by an executive order from the ·white House that the Army Air Corps 
should fly the mail. Air Corps operations started on February 19, and 
terminated on June I, 1934. There 'vas a hiatus when army mail flights 
were suspended between March 10 and 19, to afford time for a reor­
ganization of this emergency service as a result of public criticism 
developing out of a number of fatal accidents to Air Corps personnel. 
Officials blamed expectionally bad weather conditions. A majority of 
the critics asserted that the pilots were not accustomed to scheduled 
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cross-country flight operations day and night. and their equipment. 
being military in character. was not fitted for cargo transport. It was 
agreed, however, that the Air Corps made an exceptionally fine show­
ing under the circumstances. 

On the last transcontinental mail trip by the .\ ir Corps on May 8, 
1934, six pilots flying Cyclone-powered }!artin bombers and Curtiss 
attack planes in relays. sped eastward from Oakland. Calif., and the 
sixth plane landed the mail at ~cwark in J4 hours and eight minutes 
from the time it left the Pacific Coast. 

1934 

1935 

THE GO\'ER::\.MEl\T CuTS AIR :\fAIL PA Y.ME:\TS 
Decrea~e in :mnual pa)'lllent lw the Post Of· 
lice Department for every mile flown with 
mail in the l'nited States. 

Fist·al 
}'car 
1929 
1930 
19.11 
19.L! 
1933 
1934 
1935 

Pa:yment 
Per .llilc 

$1.09 
.98 
.79 
.62 
.54 
.-1.! 
.37 

The shaded parts of the graph show the number of miles of flying with mail by the 
domestic lines of the United States during fiscal years, compared to the amounts, in 

white, which the Post Office Department pays them for this service. 

During those operations the Army Air Corps carried 768.215 
pounds of mail, spent J4,745 hours in the air and flew an aggregate of 
1,707,559 miles. In addition to the hours of actual flying with mail, 
more than double that many, or 32,641 hours, were flown on such 
missions as; mail administration, mail engineering and mail training. 

Postmaster General Farley's Report 

On January 26, 1935, the New York Herald Tribune carried a 
dispatch signed by Theodore C. vVallen, head of its Washington 
Bureau. It is quoted in part as follows : 
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d·tures by the · S P t Offi D · cry dolla r of expen J cents \Ver - · os ce epa rtment durmg the 
fisca l year 1934 onlY tWO e SPent on air mail service . 

. · the eli astrou . . · · "Jan. 2 5-The cost o t . e"penment m the u e of the 
. . . , the malls la t · t d · · A rm) u· orps to call) _ wm er an spnng, 1t " as 

officiall v reJ or ted today, haS b~en6~n a ll ~· recorded as $3,767,355 .2- , in 
addit io;1 to the loss of 12 Jives .111 acc1dents . · 

''The fiaures are set forth 111 matter-of-fact charts and tables with 
an appendix of the brief accident records from the VVar Depar~ment 
files submitted to Congress by Postmaster General James A . Farley. 
The r eport, which has not been. made generally available, was an 
accounting required in the Act "' hl~h authorized the Postmaster Gen­
eral to utilize \ iVar Department eqtnpment, airplanes and personnel for 
flying the mai ls, after his abrupt cancellation of the civilian air mail 
contracts. 
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"A routine type of document, the report placed the emphasis on 
the cost of the experiment in dollars, that being the info rmation 
required. 

" 'The only payments made by the Post O ffice Der artment under 
this Act,' Mr. Farley said in a brief statement accompanyina the charts 
and figures, 'were those made to the Vl/ar Department in the amount of 
$2,249,004.3 I, and I am tran smitting herewith a copy of a letter with 
supporting charts from the Acting Secretary of \Var , dated October 
31, 1934, which sets forth in detail the cost of thi service.' 

"The cost in dollars sustained by the \ iVar Department, it was 
shown, amounted to $I,518,350.9I. 

"Damage to all planes and engines resulting hom the accidents 
was placed at $517,559. 

"The foilowing cost tabl e appeared in the accounting: 
Per mile of mail-carrying (1,707,558 miles) .......... . .. $ 2.21 
Per pound mile (441,056,934 pound miles) ..... . .... . . . . .0085 
Per hours of mail-carrying ( 14,745 .2 hours) .. ..... . .. . .. 255 .50 
Per mile, all flying ( 5,402,004 miles) . . . . . . . . . . . . . . . . . . . .70 
Per hour, all flying, ( 47,386 hours) . . . . . . . . . . . . . . . . . . . . 79-50 

"The Postmaster General's accounting, with its War Department 
supplement, has been turned over to the Post O ffice committees of the 
Senate and House. It was indicated tonight that they would remain in 
the committee files, closing the incident, unless needed for reference 
for some unforeseen purpose." 

An Editor's Comment 

On February ro, 1935, a year after the cancellation of the con-
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tracts, C. B. Allen, aviation editor of the ~ew York Herald Tribune. 
in an article based on 1\Ir. \Vallen's dispatch, made this comment: . 

"Their most significant revelations. ·ignoring for the moment the 
sacrifice of human life involved in the fiasco, are that the total cost of 
the experiment is set at $3.767,355·22 and that the average cost a mile 
of flying the mail under Army auspices was $2.2!. The latter figure 
compares with the $0.54 a mile average paid the former air mail 
operators during the fiscal year 1933· 

''lt might be added that, immediately prior to his wholesale can­
cellation of contracts. the average rate had been reduced to $0426 a 
mile and that the Postmaster General possessed almost unlimited 
power to enforce further reductions under the then existing \iVatres 
Act. 

''Other interesting figures from the cost table appended to the 
Postmaster General's accounting of disbursements due to the air mail's 
military interlude show that the average pound-mile payment during 
this period was· 8 0 mills-the major air lines having clamored for 
years for the opportunity to fly the mail at two mills a pound mile. 
The average hourly cost of operating the various types of military 
planes used in the mail service is given as $255-SO, whereas the Post 
Office Department on numerous occasions has become indignant over 
commercial operators' insistance that it cost them anywhere from $125 
down to $75 an hour to fly their modern multi-motored air liners 
carrying passengers, mail and express." 
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AIR LINES OF THE U !TED STATES FL\: 
MOST OF THEIR SCHEDULED MILEAGE 

The blac k lin es show t he propo rtion of mil es fl own in regula r ope ra lions . 

Two Adm ini strati on measures fo llowed cance llat io11 of the con­
tracts. A n a ir mail Ia w ( S.3 I 70) was passed and approved J une 1-, 

1934, providing fo r temporary mail cont racts, t I e a warded under 
competitive bidding, for the duration of one year , the rate-fix ina to be 
by the Interstate Commerce Commission. It also provided f r the 
appointment of a Federal Aviation Commi ssion tu make a report to 
Congress recommending an av iat ion poli cy . 

Three territorial zones were establi shed for A rmy A ir Corps mail 
operations, at Newark, Chicago and Salt Lake City. Four routes were 
established with Newark as a base and extending to .Boston, Chicago, 
M iami and St. Louis. F ive others in the eastern zone were from 
Washington to Cleveland, Cleveland to lVIemphis, A tlanta to St. 
Louis, Detroit to Toledo and Chicago to Jacksonville. Four routes in 
the central zone were from Chicago to Cheyenne, 1\tiemphis to Fort 
Worth, Chicago to Dallas and St. Louis to Kansas City. Four routes 
in the western zone were from Salt Lake City to San Diego, Salt Lake 
City to Seattle, Cl.1eyenne to Pueblo and Cheyenne to San Francisco. 

The routes in all three zones totalled 13,294 miles. The Army A ir 
Corps had a schedule of 40,830 miles of daily flying over those routes. 
After temporary suspension of operations on March 10, the routes 
were reduced in the eastern and central zones, so that when the Air 
Corps resumed operations on March 19, route miles totalled 7,249 and 
scheduled daily flying 25,622 miles. 
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American Airlines 

ty le, as part of luncheon during a trip 
n er~ tucked awa r in com fortable berths at 

Aboard a Cyclone-powered Douglas transport between New York and Fort \Vor th , 
T e:"Cas. 

It vvas the fi rst d irect line between the Pacific and the nat ion's 
capital. Pac:senger leaving Los ngeles on A merican A irlines early 
in the evening went to bed in one of the Curtiss \V right Cyclone.:. 
powered Condor sleepers, arose at Dallas for a hot breakfast, re­
ceived a southern meal somewhere over Tennessee and landed in 
\ ashing ton in the afternoon. T hey could fly into New York and even 
as far as Boston in time for dinner. 

American Ai rlines in 1934 bought ro Curtiss-\ 1\T right Condors, ro 
Cyclone-powered Vultee monoplanes, ro Cyclone-powered Douglas 
transports and two Lycoming-powered Stinsons. These machines were 
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placed on routes where each separa te type was e pec ially adapted to 
r ender the greatest service to the p ublic. ix of the ndo r p lane 
were sleepers, with six upper an d s ix lower berths. V hen th< f were 
installed in reg ula r service between L o A ngele a nd Da Ll as in l 1arch , 
1934, they marked a nother milestone in th e p rogre s of ' m eri c.:<n a ir 
transportation. 1'-epresenta tives oE fo re ib n line a t once cam e to the 
U nited States to study thi s latest development. 

Three m o nths of fl y ing ove r the L os ngele - Dalla. d ivis ion 
proved the Condor sleep ing rla nes o acce1 tal le t the trav li ng pub­
lic that they were installed in a s imila r serv ice betwe n Ne w York and 
Chicago. l\l[ore t ha n 4,000 pa sengers we nt to I ep in the bet·ths d ur­
ing the las t nine m onth. of 1934. T he berths we re !i cYhtly lono-er than 
the standard P ullman ra ilway bert h, a nd f lim~ e I the g n ra l detail 
o f railway s leepe rs . T hey had blankets, sheet. a n I p illo\ . Each 
berth was ind iv idua lly ventil a ted. Each had it w n read ing lio-hts a 
call button fo1· the stewa rdess, clothing nets, hangar and a baggage 
rack m aking hand luggage easily accessible . T he berths were made up 
in three minutes, tra ns fo rming the Condor plane into a 12-pa senger 
transport f or clay flying . 

The V ultee transports ca rri ed e ig ht pas engers and had a cruising 
speed of m or e than three mil es a minute. T hey were sing le-motored , 
powered with the Curtiss-\tV right Cyclone, a nd were operated over the 
level stretches of the Middle West , Southwest and between Montreal 
and Albany. 

The firs t o f the D oug las tran sport p lanes fo r meri can A irlines 
entered service between Chicago a nd ew York late in 1934. vVith 
one stop, D etro it, Mich., the schedule bet ween the t wo t erminals vvas 
fo ur hours and 30 minutes . A m erica n A irlines planned to add Douglas 
planes to several other routes early in 1935. 

Despite the f act that it had been com pelled to r eorgani ze its system 
because of cancellation of the air m a il contracts in February, 1934, 
a nd r esultant loss o f several contra cts w hen the r outes were again 
opened for contract bidding, A m erica n A irlines had the distinction of 
being the largest domestic operator o f r oute miles at the end of the 
year. It was operating 6,792 miles of r outes. P ri or to cancellation of 
the mail contracts the former American Airways had m ore than 9 ,200 
miles of routes; and this company became A merican A irlines on May 
13, 1934. The loss of mail contracts caused a drastic curtailment in 
operations. From an average of 35,213 miles o f flying daily in 1933 
the system dropped to 27,951 miles average daily during 1934. 

Cancellation of the mail contracts meant more than a loss in mail 
pay to the American system which had been serving a vast territory, 
parts of which would not produce passenger and express traffic in 
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Record Flights Across the Continent 
Fowler ..................... Jacksonville to San Francisco ....... in ISI days 
Macready-Kelly ............. New York to San Diego ........... in 26 hours 
Maughan ........•.......... New York to San Francisco ........ in 2 I hours 
Goebel. .................... Los Angeles to New York .......... in r 8 hours 
The Lindbergbs ............. Los Angeles to New York .......... in I4 hours 

\\ 
\ ' 
_,:;~CE 

Hawks ..................... Los Angeles to New York .......... in I2 hours 
Doolittle ................... Los Angeles to New York .......... in II hours, x6 min. 
Haizlip ..................... Los Angeles to New York .......... in :ro hours, 1:9 min. 
Turner ..........•.......... Los Angeles to New York ....•..... in :ro hours, 5 min. 
Turner ..........•.......... Los Angeles to New York .......•.. in xo hours, 2 min. 
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Growth of Coast-to-Coast Speed by Scheduled Air Transport 
6o hours •..•..•.••..............................•.. Air Mail time 
3I hours, 3S minutes ........................•.....•.• Air Mail time 
30 hours, 4S minutes .•..•...................•..•..•.. Air Mail time . 
29 hours, 30 minutes .•......................•..•..•.. Air Mail. Passengers, Express 
24 hours, 42 minutes .•..•..............•..........•.. Air Mail, Passengers, Express 
19 hours, 30 minutes .•..•.............•...........•.. Air Mail, Passengers, Express 
1B hours ........................................... Air Mail, Passengers, Express 
IS hours, IS minutes .•..............•.•.....•..••.•.. Air Mail, Passengers, Express. 



Route 
No. - I 

2 

3 

4 
5 

6 

7 

8 
9 

10 

II 

12 

IJ 

14 

IS 

SCHEDULED AIR TRANSPORT OPERATION-S 
January 1, 1935 

Operator Routes Operated Route 
Jfileage 

American Airlines, Dallas to Los Angeles .................. 1323 
Inc. Chicago to New York (via Buffalo) .•.... 774 

Boston to New York ................... I92 
Boston to Cleveland (via Buffalo) .••..•. 591 
New York to Nashville ................. 8o8 
Washington to Chicago (via Charleston, 

\V. Va.) ............................ 679 
Cleveland to Detroit. .................. 93 
Chicago to Fort Worth (via St. Louis) ... 950 
Cleveland to Fort Worth ..•..•••..•.... II27 
New York to Montreal ................. 332 
Chicago to Detroit ....•..•..•......... 261 

Bowen Air Lines, Fort Worth to Houston ................ 255 
Inc. Fort Worth to Brownsville ............. 546 

Braniff Airways, Inc. Chicago to Dallas (via Kansas City and 
Wichita) ...........•..........••... 965 

Chicago to Kansas City ................ 4H 
Fort Worth to Brownsville .........•... SI6 
Fort Worth to Galveston ..•............ 288 
Fort Worth to Amarillo ................ JI5 

Central Airlines, Inc. Washington to Detroit.., .•..•.....•... 469 
Chicago and South-

em Airlines Chicago to New Orleans ...• , ....•..•... 872 
Delta Air Service 

Corp. 
N a tiona! Parks Air-

Dallas to Charleston, S. C .•. , • , ....•... 1061 

ways, Inc. Salt Lake City to Great Falls .•..•..•... 489 
General Airlines, Inc. San Diego to Salt Lake City., • , .•..•... 702 
Gorst Air Transport, 

Inc. Seattle to Bremerton ................... IS 
Hanford Airlines St. Paul to Kansas City ................ 529 

Sioux Falls to Bismarck ................ 3I5 
National Airways, Boston to Bangor .. , . , , ............... 2IJ 

Inc. Boston to Burlington ........ , ......... 193 
National Airlines 

System, Inc. Daytona Beach to St. Petersburg ........ 149 
North American A vi- New York to New Orleans (via Atlanta). !296 

ation Corp., East- New York to Miami (via Charleston, S. C.) II44 
ern Air Lines Divi- Chicago to Jacksonville ................ 933 
sion New York to Washington .............. 209 

Northwest Airlines, St. Paul to Chicago (via Milwaukee) ..... 408 
Inc. St. Paul to Chicago (via Rochester) ...... 356 

St. Paul to Fargo ...................... 2I5 
Fargo to Seattle ....................... I267 
Chicago to Wmnipeg ................... 834 

Pan American Air- Miami to Havana ..................... 229 
ways, Inc. Miami to San Juan .................... n8o 

SanJuan to Paramaribo ................ 1378 
Paramaribo to Buenos Aires ............ 4840 
Miami to Cristobal (via San Salvador) ... 2228 
Miami to Cristobal (via Kingston and 

Barranquilla) ....................... I8IO 
Barranquilla to Port of Spain ........•.. I02I 

Miami to Nassau ...................... x88 
Tampa to Havana ..................... 339 
Brownsville to Mexico City (via Tampico) 496 
Mexico City to San Salvador ........... 95I 
Kingston to Port au Prince .•.......•••. 304 
Port au Prince to Santo Domingo ...••.. 16r 
Bel em (Para) to Manaos ............... 852 
Vera Cruz to Merida ................... 530 

(See Next Column) 

Class of 
SeTVice 

MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
PE 

MPE 
MPE 
MPE 
MPE 

PE 
PE 

ME 
ME 

MPE 
MPE 
MPE 
MPE 

MPE 

MPE 

MPE 
MPE 

PE 
111PE 
MPE 
MPE 
MPE 

MP 
:MPE 
MPE 
:MPE 
:MPE 

PE 
PE 
PE 

1\IPE 
MPE 
l\IPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 

PE 
MPE 
MPE 

PE 
PE 
PE 
PE 



Route 
No. 

1Sa 

16 

17 

18 

19 

20 

2I 

21a 

22 

23 

24 

Opera-tor 

Pan American Air­
ways, Inc. (Aero­
vias Centrales) 

Pan American Grace 
Airways, Inc. 

Pennsylvania Airlines 
& Transport, Co. 

Seattle-Victoria. Air 
Mail, Inc. 

Transcontinental and 
'Vestern Air, Inc. 

United Air Lines, 
Inc. 

Varney Speed Lines, 
Inc ............. .. 

Varney Speed Lines, 
Inc. (Lineas Aereas 
Occidentales) 

Wedell-Williams Air 
Service Corp. 

Wilmington-Catalina 
Airline 

Wyoming Air Serv­
ice, Inc. 

M-Mail. P-Passcnger. 

Routes Operated 

Los Angeles to Mexico City ............ . 
El Paso to Durango .................. . 
N oga.les to :Ma.zatlan .................. . 
Cristobal, Canal Zone to Montevideo, 

Uruguay (via Santiago, Chile) ....... . 
Washington to Detroit .•..•..•......... 
Detroit to Milwaukee ................. . 

Seattle to Victoria. .................... . 
New York to Los Angeles (via Chicago) .. 
New York to Los Angeles (via Columbus 

and St. Louis) ..................... . 
New York to Chicago (via Pittsburgh) .. . 
New York to San Francisco ............ . 
Kansas City to Chlca.go ............... . 
San Diego to Seattle .................. . 
Salt Lake City to Seattle .............. . 
Pendleton to Spokane ................. . 
Spokane to Seattle .................... . 
Seattle to Vancouver .................. . 

Pueblo to El Paso .................... . 

Los Angeles to Me:<tico City (via Nogales). 

Houston to New Orleans ...•........... 

Wilmington to Avalon ................ . 
Cheyenne to Pueblo .................. . 
Cheyenne to Billings .................. . 

E-Express. 

Route 
Mileage 

4552 
470 
265 

74 
2594 

2567 
756 

2647 
4U 

II61 
8:r6 
169 
230 

II9 

SX9 

x682 

329 

37 
199 
380 

Class of 
Senice 

PE 
PE 
PE 

MPE 
PE 

MPE 

M 
FE 

MFE 
FE 

MFE 
PE 

MPE 
MPE 

PE 
PE 
PE 

MP 

PE 

MPE 

PE 
llfPE 
MPE 
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ufficient volume to warrant operations. The company did, however, 
a ttempt to maintain it organization intact at each station stop, and to 
r nder all po ible erv ice, un til it was learned definitely that the con­
t ract mail y t m ''a to be changed ,., ithout regard to existing com­
! an ie or their operations in certain fields. Gradually schedules were 
a band ned, but onl) \\here the "ere show-ing a direct and increas­
ing! heavy lo s in re enues. Bearing in mind that the system would 
Ay .n mail until ternporar) contracts were granted, and that the tem-
1 rar · contracts eventually rnu t give \\ ay to some more permanent 
a rrangem nt, the management curtailed its operations and consoli.­
clat d it:, route t the ,792 route miles at the beginning of 1935. 

l\1a.il fl o, n by the te.m, because there were no mail contrac ts 
between February 20 and lay -0, and m·ving to curtailment of routes 
an 1 chedules amounted to less than 8oo,ooo pounds in 1934 as com­
! a red to near lv I,.JOO ooo pounds in 1933· Passenger tra.ffi.c, for the 
. ame reasons, dropped slightly from II3,ooo in 1933 to about 96.ooo in 

4 - ir e.'<pre :., howe · er, shm.,ed promi e of rapid growth. In 
r 34 .\.m rican irlines carried 365,000 pounds of air expres , the 
larcres t volurne i_n its history. 

Pro pects for 1935 " ere con iclere l particularly bright fo r Amer­
ican . irline in vi w f the efficiency with ·which operations '' ere being 
carri ed on, the imJ ortant terr itor) erved by the ' m·ious clivi ions of 
the c mpany and the outlook for a constructive national polic). calcu­
lated to fos ter the normal growth of air transportation. merican 

irlines emplo ·eel I , ISI persons at the beginning of the new year. Its 
1 lane topped at ~ 4 cities in 22 States. Operating divisions included: 

Tew York-Buffalo-Detroit-Chicago, Boston-New York-\1\ ashington­
Detroit - l veland-Dalla -Fort \i orth-Los Angeles. D etroit- leve­
land, ew York-Detroit-Chicago-St. Louis-Dallas. Fort \ Vorth-L s 
A ngele . ew a rk- \lbany-Clevelancl, \iVashington-Cincinnati-Chi­
cao· , ew \ rk- .1\ lbany-Montreal, and vVashington- Nashville-iVIem­
phi s-Dall as . 

Bowen Air Lines 

Bowen A ir Lines at the beginning of 1935 was operating a pas- · 
senger and express service with Vvasp-powerecl seven-place Lockheed 
\ ega cabin planes between Fort \Vorth, San Antonio and Browns­
v ille and between Fort Worth, Dallas and Houston, Tex., making con­
nections with the P an American Ainvays System into Mexico south 
of Brownsville , and also connecting with other air lines at Dallas and 
Houston. A passenger might leave Dallas at three o'clock in the after­
noon , land a t Brownsville that evening. leave Brownsville over Pan 
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American Airways next morning and arrive in Mexico City in time 
for luncheon. 

Braniff Airways 

At the beginning of 1935 Braniff Airways planned to enlarge its 
fleet of transport planes and install multi-motored equipment on all 
schedules. The company announced that it would increase its activi­
ties toward developing air mail, passenger and express traffic during 
the new year . .Braniff Airways, with general offices in Oklahoma City, 
Okla., discontinued operations between Oklahoma City and Chicago 
on March 17, I934, awaiting developments in air mail legislation. It 
received Contract 9 to carry mail between Chicago, Kansas City, 
Wichita, Ponca City, Oklahoma City, Dallas and Fort \Vorth, the bids 
being based on single-motored planes. After receiving the mail con­
tract the company resumed passenger operations and extended its 
service to include passenger traffic at all its air mail stops. 

Central Airlines 

One of the new companies arising out of cancellation of old con­
tracts and resultant air mail legislation, Central Airlines was formed 
in April, 1934, and became the successful bidder on route I I between 
Washington, D.C., and Detroit, Mich. The company was making three 
round trips daily in October, with 2,414 miles of flying. Equipment 
included Lycoming-powered tri-motored Stinsons and Lockheed 
Vegas. The operations base was maintained at Detroit City Airport. 
with the general offices at Allegheny County Airport. Pittsburgh. The 
company reported steady passenger traffic conditions. attributed to the 
need for fast transport between the industrial centers on its route and 
NRA headquarters in Washington. I-Jigh speed passenger planes with 
greater load capacity were considered prime requisites for continued 
development, and officers of Central Airlines had plans for installing 
additional equipment in 1935. 

Chicago and Southern Air Lines 

Having been the successful bidder on air mail route 8 between 
Chicago and New Orleans, the Pacific Seaboard Air Lines on May 4. 
1934, abandoned its former coastal passenger route between Los 
Angeles and San Francisco, and transferred its base to Memphis, 
Tenn. Early in 1935 the name of the company was changed to Chicago 
and Southern Air Lines. Traversing the 903 miles of Mississippi 
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\ alley between New Orleans and Chicago, the company made stops at 
Jackson and Greenv ·ood, Miss., H:emphis, St. Louis, Springfield and 
Peoria, Ill. Pa senger service was started on July 13, 1934. -ight 
service '' as to be started upon completion of the airways on that route 
early in 193-. The company announced that it would install multi­
motored eq uipm nt as quickly as practicable, meanwhile operating a 
fleet of Bellanca and Pitcairn single-motored planes. 

Delta Air Lines 

ir mail contract - 4 was awarded to Delta Air Lines in 1934, pro­
vid ing a daily schedule behveen Dallas, Te.:x:., and Charleston, S. C., 
by way of Shre' eport and 1on.roe, La., Jackson and .£ 'l:eridian, Miss., 
Birmingham, . Ia., A tlanta and Augusta, Ga., and Columbia, S. C. 
Lycoming-powered seven-passenger Stinson cabin planes were used in 
that s rvice. Delta . ·r Li.nes provided a direct service across the Gulf 

tate conne ting at A tlanta with Eastern ir Lines flying south to 
F l ri da citi e and in turn making connections with Pan A . .merican Air­
way· at ]\ ·iami. T he company planned to increase the number of 

·hedule with the g rowth of traffic in 1935. 

Eastern Air Lines 

\t the beginning of 1935 Ea tern ir Lines, a division of orth 
American viation, was operating 3,755 miles of passenger, express 

NEW YORK-MIAMI AND BACK IN A DAY 

Capt. E . V. Rickenbacker's one-day round trip flight in an Eastern Air Lines Cy­
clone-powered Douglas ends with a great reception at Newark Airport. 
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ALL ABOARD FOR THE SOUTH 

Passengers about to leave Washington for Miami in one oi th e Eastern Air Lines 
Cyclone-powered D ouglas t ransports. 

a nd mail routes, a nd its pla nes were fly ing 13,106 miles every 2-\­
hours. About 6o per cent o f the flying was a t nig ht. S tar t ing the yea r 
1934 as E as.tern A ir T ransport, operating 2,025 route miles bet ween 
N ew Y ork ;ancl M iama, Fla ., the company. was r eo rgani zed afte r ca n­
cella tion of the mail co21tracts . As Eastern A ir L ines it secured tem­
porary contra~t s in M ay, and set out to preserve the good w ill w hi ch 
it had establi shed by year s of pioneering opera tions along th e Atlant ic 
seaboard . 

T he fo rmer operations between N ew York, A tlan ta and M iami 
were ex tended to include three g reat eli vi sions, N ew York-M iami , 
New Y ork-N ew O rleans and Chicago-1\IIi ami. For the first time in the 
hi story of air transportation E astern A ir L ines at the end of 1934 was 
flying passengers, mail and express on eight-hour schedul es at night 
between New York and Miami and nine-hour schedules between Chi­
cago and Miami. Those se~~'ices from the two northern cities made 
connections with the g reat P an A merican A irways System at 1VI iami . 
Passengers, mail and express arriving at Miami af ter only eight hours 
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f hav ino· ca rri ed ..,2 - .ooo pa sengers in 

LUNCHEON T WO M ILES HIGH 

One of t he Eastern Ai r L ines fl eet of Cyclone-powered Douglas t ransports fl yin g on 
schedu.l e between New York a nd Mia.mi, Fla., in eight hours. 

25.ooo,ooo rni les of fl ring during the yea rs o f its operat ion, without 
er ious inj Lll·y to any passenger. 

T he 01 et·ations departm ent in 1934 installed a complete weather 
report ing sy tem based on air mass ana lys is . A ircraft radi o sets were 
improved. and more extensive radio faci liti es were installed through­
out the Easter n \..i r system . A genera l redu ction in fares between 
N ew Y ork and New O rleans brought an 8o per cent increase in pas­
senger traffic within 30 clays . The new tickets were good for 30 clays, 
with stop-overs, thus paralleling r ate structures of surface transport 
agencies in the South. O n September 27, the company became a 
bonded carri er, t he fi rst air li ne in the world to take such action. It 
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meant that goods entering the United States by air or surface craft 
could be transported by Eastern Air Lines under bond for delivery to 
any city having a custom house. This was shown to be of special signi­
licance in the Latin American trade, facilitating delivery of a ir express 
anywhere. The 20 cities on the system having custom hou es became 
in fact official ports of entry. They included Atlanta , avannah, 
Charleston, Richmond, Winston Salem, VVashington, Baltimore, 
Camden, Philadelphia, Chicago, Indianapolis, Loui sville, ashville, 
Newark and New York. 

To demonstrate its new equipment Eastern A ir Lines flew a 
Douglas transport from Los Angeles to New York with one stop. 
That record flight for passenger transport planes was de cribed by 
Capt. E. V. Rickenbacker, who had charge o f it, in th ese word : 

"The 'Florida Flyer' was gassed and waiting fo r u. as we boarded 
her at Union Air Terminal, Los Angeles, at 5:30A.M. on November 
8. A fter testing motors we went to the end of the runway and then 
took off at 5 :44 Pacific Coast time. P ilots S i Morehouse and Capt. 
Charles W. France, vice president in charge of: operations for E astern 
Air Lines, took the ship up in a steady climb. Straight ahead the San 
Bernardino Mountains, a glittering array of peaks, stood silhouetted 
against the ri sing sun. We reached an altitude of 14,000 feet in 75 
miles but continued to climb the ship to the 18,ooo feet at w hich we 
wanted to fly on the transcontinental fli ght . It had been our original 
intention to fly the g reat circle course, which woul d have carried us 
over the Grand Canyon, Pikes Peak, southern ebraska, central 
Iowa and into Chicago for refueling. Vve were carryi ng 650 gallons of 
gasoline. However, as we passed over Colorado we realized that head 
winds were delaying us, so we changed our course to stop at Kansas 
City for fuel. 

"We notified the TWA base by radio and they were ready for us 
when we set the big ship clown. Scores of men swarmed around the 
plane putting in gas, oil, and changing the radio frequency so we 
could communicate with Eastern stations. 'vVe were on the ground 
only 12 minutes. 

"As we had so-mile tail winds out of Kansas City, we quickly 
gained an altitude of r6,ooo fe et and then made our fas test speed of 
260 miles in an hour. The winds fell off, however, as we reached the 
middle of Missouri, and the tail winds decreased to 25 miles an hour. 
We held a set course as we whizzed across Illinois, Indiana, Ohio and 
Pennsylvania. The ground was obscured in some places by the haze 
and low fog, but the 'Florida Flyer' kept its nose steady toward New 
York After a quick circle of the field, we landed 12 hours, three 
minutes and I 5 seconds after leaving Los A ngeles. During the trip 
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A DOUGLAS FLIES "ON TOP" 

TWA passengers leaving New York for a night flight to Los Angelcs. see a sunset 
as their ship climbs a bove th e clouds of a winter storm, to be kept on Its course by 

the Sperry pilot and a radio beam. 

we had used only 75 per cent of the horsepower available from the 
two Wright Cyclone eng ine . \li/e beat the previous transcontinental 
1 assenger transport r ecord by 57 minutes and 30 seconds." 

T o fur ther impress upon the public mjnd the superlative speed of 
new .American transport planes and the reliability of engines, auxiliary 
and navigational equipment, Capt. Rickenbacker on November 13 took 
the Douglas "Florida Flyer" with a passenger in each of the 14 seats, 
on a one-day flight from New York to Miami and return. The flight 
took place on one of the most inclement days of the year, with high 
cross winds and heavy rains sweeping across many sections of the 
A tlantic seaboard. Nevertheless the "Florida Flyer" took off from 
Newark Airport at 6 :ro o'clock in the morning, made but two stops, 
one at \ i\fashington, the other at Jacksonville, and landed in Miami at 
2 :30 that afternoon . Following a civic luncheon the "Florida Flv~r" 
with the same crew ~ncl passengers left 1\!Iiami ~t 3 :30 o'clock, again 
stopped at J acksonvtlle and Washington, and landed in Newark at 
r I :27 that night. It. was significant that the passenaers who had 
flown 2,400 miles that clay, were not fatigued enough t~ g; home and 
go to bed; but rather they went to a New York hotel and <\ttended a 
ci.vk celebration in honor of the event.' 
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General Air Lines 

On May 8, 1934, \IV estern A ir Express, pioneer a ir mail and 1 a -
senger line on the VI/est Coast, passed out of existence a· a transp rt 
carrier, and General Air Lines, a company set up to bid on the new 
air mail contracts, took over th e former operati on o£ \ estern A ir 
Express between San Diego, Los Angeles, Las Veaas and alt Lake 
City. Personnel and officers of the former company were retained by 

AIR EXPRESS FOR A DOUGLAS 

A variety cargo for General Air Lines out of Los Angeles. 

General Air Lines. The form er vVestern A ir Express route bet\veen 
Cheyenne, Denver, Pueblo, Trinidad, Las Vegas, Albuquerque, E l 
Paso and between Pueblo and Amarillo was d iscontinued, General Air 
Lines centering on operations between San Diego, Los Angeles and 
Salt Lake City, a route 778 miles long. 

As before, General Air Lines operated the air gateway for United 
Air Lines into Southern California, connecting with all transconti­
nental planes of United Air Lines at Salt Lake City. One daily round 
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trip schedule was being flown on the route at the end of the year. On 
ct ber I- General ir L ines replaced its fo rmer fleet of tri-motored 

Fokker which it int roduced on the W est Coast in I928, with Boeing 
and Douglas transports. The initial flight was arranged with two 
1 lanes carry ing newspaper men, industrial and business leaders from 
L . ngeles to San Diego, Salt Lake City, Las Vegas and back to 
T nge1es. The I :oo-mi1e flight "a completed in one day, the 

up fl yi no- t c;an Diego fo r a breakfast meeting at the airport, then 
alt Lake ity f or a luncheon meet.in o- . d wn to Las egas for a 

dinn r meeting and ! ack t L Ano-eles b II o'clock that night. 
\ t the en l of the year the c mpan still maintained its safety 

re . rd, havino- carried n s.ooo pa enger luring IS,OOO 000 miles of 
A ·inn- without eriou. injury t a pa. setwet· ince the start of opera­
t i ns d"ay 2 , 1926. the fir t reaular dail y chedule on the Pacific 

oast. Air express tra ffic increased m ore tl;an 40 per cent in 193-1-· 

Hanford Airlines 

t the end of 1934 Hanford Airlines ope rated air mail contract 
_ between Twi n Cities and O maha and between Bismarck, . D. , an d 
_ ioux F alls , . D., lettin ()" out to Rapid A ir Lines that part of th e 
route between O maha and Kansas City. Hanford A irlines turned over 
to orth west irlines its mai l contract I6 between Chicago and 1\ in­
nipeg, Canada, by way of M ilwaukee, Madison, Rochester, St. Paul. 
1 inneapolis, Fargo, Grand Forks and Pembina. Passenger and ex­

press service was offered on its mail routes. 

Inter-Island Airways 

Operating four ikorsky S-38 amphibians the Inter-Island \ir­
ways, maintaining the only sched uled service in the Hawaiian I slands, 
r eceived an air mail contract and on October 8, 1934, began daily 
service over the 120 miles of its westerly route between Honolulu and 
Kauai. The Honolulu base was located at Rodgers Airport at Oahu. 
across Pearl Harbor from I-:lonolulu. The Kauai terminals ·were at 
·vvailua and Port A llen airports. The Hila route extended eastward 
from Honolulu to Hoolehua airport on 1\tlolokai, to Lanai Island or to 
Maalaea airport on Maui Island, a distance of IIO miles. then~e TZ'" 

miles across water to Hilo on Hawaii Island. ' :J 

The importance of this fl ying service to residents or visitors in the 
Islands may be visualized by the fl ying time. The IZO miles between 
H ono!u.lu and. I~auai was spanned by the Wasp-powered Sikorsky 
amphtblOnS ' 'VIthm an hour and a half and on the outbound flight in 
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65 minutes, depending upon winds. The r ro miles between Honolulu 
and Maui was covered within 70 minutes, the 125 miles between Maui 
and Hilo in time ranging from 70 to 95 minutes. 

At the beginning of 1935 Inter-Island Airways had a five-year 
record of having flown more than r .255.000 miles and landing 47.869 
passengers at their destinations without a single instance of personal 
InJury. 

Long & Harman 

The finn of J.ong & Harman, Inc., proved the successful hidder nn 
mail contract r 5 when bids were opened by the Post Office Depart­
ment in May, 1934. The route included three divisions. Amarillo to 
Dallas by way of Wichita Falls and Fort vVorth. Tex., Dallas to 
Brownsville by way of Fort \'Vorth, vVaco, Austin. San Antonio and 
Corpus Christi, and Dallas to Galveston hy way of Fort \Vorth. \Vaco 
and Houston. Passenger and express service was offered on those 
divisions. Late in 1934 the service was taken over hy nraniff Airways. 

National Airlines System 

Air mail contract 31 was secured by D. r..::. Franklin and G. ·r. 
Baker late in 1934, providing for a daily schedule both ways between 
Jacksonville and St. Petersburg. Fla .. a distance of 241 miles. with 
station stops at Daytona Beach. Orlando, Lakeland and Tampa. 

National Airways 

As the operating contractor for passenger and express traffic on 
the .Boston-Maine Airways and Central Vermont Airways, the Na­
tional Airways organization in 1934 operated out of Boston, Mass., 
with station stops at Portland, Augusta, vVaterville and Bangor, Me., 
Manchester and Concord, N. H., White River Junction, Montpelier 
and Burlington, Vt., with a summer extension to lVIontreal. National 
Airways also held the air mail contract 27 between Boston and Burl­
ington at the beginning of 1935· 

Three railroads, the Boston and Maine, Maine Central and Central 
Vermont Railway, owned the Boston-Maine Airways and Central 
Vermont Airways, and the railroads handled traffic, advertising, pub­
licity and other details of the passenger and express traffic, paying 
National Airways a predetermined rate for space in its planes which 
at the end of 1934 included a fleet of five Lycoming-powered ro­
passenger Stinson transports. The planes were heated and equipped 
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wi th radi . D a il trip o er the - 10 mil between Bo ton and Bangor 
\\ ere c vered in two h ur 20 minute , including the three intermediate 
top . The dail trips coverin o- 191 mile between -Bo ton and Burl­

ington with four intermediate top w · re made in two hours and 25 
minute . 

D e p ite the lack of Fed raJ aid LO aerial JJav i<Yation, e.'(cept at the 
t n A irpott, ati rep rt d - 1 er cent operating 

ffic iency during 1934. D uri n the '' inter f 1 "3-34 heavy snow and 
oft cond itions at the ut-of-Bo ton field pr ' nt d u e of kis. now 

plow cut runwa · aero the field and traction in cro -wind be­
tw en no '" bank , o·ften six fe t high, \\ as secured by mean o£ 
It avy luty w ir hain 'vith pe ial a.lk fo r cutt ing int the ice. 
rF.·f,. \ fund cnabl cl the airport t con t ruct hard sudace runway 
Cl uriug th _, ear. T h com pan maintain I direct · nnection · with 

merican \ irli n operati n<Y south ;wd ea t from Bu ton. 

NATIONAL PARKS AIRWAYS 

Wasp-powered Boeing t ran port in service between Salt L ake City and Great F alls, 
Mont. 

National Parks Airways 

The route of SJ_? m iles between alt Lake City, Utah, and G1·eat 
Falls, Mont ., w1th mtermecliate tops at Ogden, Utah, Pocatello and 
I?ah ·F alls , Id~ho, Buti:e and Fielena, Mont. , was pioneered by Na­
tiOnal Parks A1rways ar~d operated continuously with a mail , pas­
senger ~nd ex~:n-ess serv1ce until cancellation of the mail contracts. 
For a bnef penod aft_er the cancellation passenger and express service 
was offered the public · and finally it too was suspended. VVhen the 
Post Office Department again advertised the route for mail contracts, 

lfred F ra,nkl founder and president of the company, was declared 
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personally eligible to bid; and he was awarded contract 19. He leased 
the property of National Parks A irways, and sta r ted operat ion in 
May. A twin \Nasp-po\overed Boeing transport was insta lled in serv ice 
on November I , I934, and plans were made for acquiring add itional 
equipment of the same type during I935· 

Northwest Airlines 

Northwest A irlines was r eorgani zed from the for111 er pioneer com­
pany N orthwest A irways f ollowing cancell ation of the mail contracts. 
lJeginning J un e I , I934, the line operated da ily s rvice between Chi ­
cago and Seattle, flying about 5,200 miles dail y, with three r Jll ll cl t r ip 
IJetween Chi carro and Twin Cit ies and one round t ri p IJet\,·ecn T,,·i n 

.. 
.... . 

NOR T HWEST AIRLINES LOCKHEED 

One o f t he W asp-p'owered sound proofed Elect ra t ransports bu ilt for iorlhwesl 
Airlines by th e Lockheed Aircraft Corporation . 

Citi es and Seattle. \ t the beginning of I935 the company had placed 
in service five new Wasp-powered L ockheed E lectra transports to 
augment its old fleet of Lockheed O rions and Fords. E ight additional 
E lectras were on order. With the E lectras g iving an air speed of more 
than I90 miles an hour and a block to block scheduled speed of more 
than 165 miles an hour N orthwest A irli nes speeded up its mail , pas­
senger and express service between Chicago and Spokane, planning to 
extend the faster service to Seattle upon delivery of additional planes of 
that type. The new schedule called for departure from Chicago at five 
o'clock in the morning and arrival in Seattle at 5 :45 in the afternoon, 
less than I 5 hours elapsed time over the 2,ooo-mile route between the 
two cities. The Bureau of Air Commerce planned to have the entire 
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n rthern continental a u·wa), traver:,ed by Northwest irlines, fully 
lig hted and in operation along the entire route early in 1935- At the 
ame time or thwest Airlines had resumed operations on its old inter­

nationa l route bet\\ een Chicago, Twin ities, Fargo and Pembina, 
":\. D., I ading to \h/ inni peg, Canada. fficer s of the company reported 
a ·ati sfacto ry passenger busines , and beli v d that all three fo rms of 
t raffi woul I develop rapidly in 19.)5-

Pennsylvania Airlines 

T he a ir mail ituat ion and resul tant legi lation caused a reorgani­
zat ion oE the p ioneer Penn ) lvan ia A irlines which on July I, I9J4, 
took the name of Pennsylvan ia irlines and Transport ompany. T he 
new company also acq uired the a sets of the h .. ohl r Aviation Cor­
po rat ion which had operated behveen J\II ih\ aukee and Detroi t pri or to 
cancellat ion of the mail contracts. 

\.t the beginnnig of 1934 Pennsylvania irlines was fl ying five 
r und trips dail ) between \ Vashington and levela ncl , carry ing 1 a -

ngers mail and express. Cancellation of the mail contracts in Febru-

NORTHWEST AIRLINES LOCKHEED ELECTRA 

Wasp Junior- powered transpo rt equipped with H amilton Standard controllable 
pitch propellers. 
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ary caused a temporary decrease in service, but traffic improved gradu­
ally so that three and then four passenger schedules were operated. 
The new company maintained mail and passenger service between 
Milwaukee and Detroit, and developed its passenger and express sen­
ice between Detroit, Cleveland, Pittsburgh and the national capital. 
In December, I934, Pennsylvania Airlines announ ced the purchase of 
a fleet of Boeing 247-D high speed transport planes pO\·vered with 
Pratt & Whitney V\lasps, which would speed up service between 
Detroit and Washington, thus altering the whole picture of air trans­
portation in the mid-eas tern section of the United States . At its sta­
tion stops Pennsylvania Airlines made direct connections with fo ur 
other trunkline systems, so that passengers might fl y a t three miles a 
minute speed between any of the la rger centers in the country . 

The new schedules put Detroit only slightly more than three hours 
from Vvashington, with Cleveland and Detroit only 40 minutes apa rt. 

TWA AT KANSAS CITY 

Six Wright Cyclone-powered Douglas transports ready to leave w ith full loads of 
passengers, mail and express, on schedules to Los Angeles and to Chi cago and New 

York. 

Pittsburgh was only 75 minutes from Washington; and np bng con­
nections with Eastern Air Lines at the capital, one might fl y hom 
Pittsburgh to Miami in eight hours. 'With heated cabins, insulated 
from noise, with individual ventilators and adjustable seats, the Boeing 
transports offered the fastest and most comfortable service ever estab­
lished between vVashington and Detroit. 

Rapid Air Lines 

On January I, I934, the Kansas City-St. Louis division of Rapid 
Air Lines was discontinued because of competing services. On April 
I, the Kansas City-Omaha division was discontinued, pending award 
of new mail contracts. On July 3 the Omaha-Kansas City operations 
were resumed, Rapid Air Lines carrying mail, express and passengers 
under a lease agreement with Hanford Airlines, which had received an 

---------- ====~----
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air mail contract for route 26. L)coming-powered tri-motored Stin­
n tran ports ·were placed in service to take the place of single­

motored Bellancas and Lockheeds operated previously. i\lhen United 
~ir Lines discontinued its service between Omaha and Kansas City on 
· eptember I, Rapid ir Lines added another schedule for air mail 

and xpress. t. Joseph, Mo., was a station stop. The company 
1 !armed to purchase new high pe d equipment in 19.)5 provided alter­
at i n were made in the mail contract. Rapid Air Lines was also 
inv t igating the po sibilities of e tablishing a through service from 
\ innipeg to the ulf of 1\IIexic , by \\ay of ioux City, Omaha and 
l(ansas City. 

Transcontinental & Western Air 

T\1 · introduced the Douglas transport to the world early in 
1934. Its fast, quiet and comfortable ervice with Douglas planes 
p roved popular with the traveling public .. t the beginning of 1935 
T 71,1 was op rating passenger and e.'\:pre s service on three round 
trips daily between Los Angeles and New York, two of the schedules 
being by way of Kansas Cit) and Chicago, and the other by way of 
l ansas City and St. Louis . In addition, TWA had t\~ o round trips 

A TWA NORTHROP GAMMA 

Loading General Air Express cargo at Newark for its over-night hop to Los Angeles. 

------
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daily between Kansas City and New York by way of Chicago and an­
other round trip between Chicago and New York. Nearly all sched­
ules were being operated above 90 per cent capacity. 

Passengers, mail and express at the end of 193-1- were flying over 
TWA in the 26 Douglas planes then in operation in 16 hours from 
Los Angeles to New York. The time on the non-stop schedule between 
New York and Chicago was only four hours. T\V A was maintaining 
two overnight schedules between New York and Los Angeles. Pas­
sengers could span the continent in a single night without the loss oi 
a business day. 

The manner in which TvVA presented its new equipment to the 
public was dramatic. For several months it was generally known that 
T\VA engineers had approved the new Douglas transport which had 
been designed and built to their specifications. Following service tests 
with the twin supercharged \Vright Cyclone engines it was known 
that the Douglas represented a great advance in air transport equip­
ment, its two engines, soundproofed cabin and seats for 1-J. passengers 
making it a fast, comfortal,le ship promising to carry profitable loads 
on the long non-stop flights necessary for a popular transcontinental 
service. Cancellation of the mail contracts in February, 193-1-. found 
TWA accepting delivery of its first Douglas. 

The contract lines were to cease mail operations on February 19. 
and the Army Air Corps was to carry on thenceforth. At 10 o'clock 
on the night of February 18 Capt. E. V. Rickenbacker and a party of 
passengers filling all seats in the plane took off from Los Angeles on 
a maiden flight to New York. It was to be the last flight with mail 
until the lines regained their contracts ; and Capt. Rickenbacket· 
planned that it should be a flight worthy of public attention. He 
l1elieved that Aroericans should learn of the new equipment which the 
lines were installing to improve their service just when the Govern­
ment was cutting off one of their principal sources of revenue. Besides 
the passengers, Jack Frye. who was to pilot the plane, had seen nearly 
a thousand pounds of mail and a capacity load of air express stowed 
away in the big ship. Both Rickenbacker and Frye knew that severe 
winter storms lay ahead of them. A blizzard was due to sweep down 
from the Great Lakes and cross their path next day, and it would in 
all probability blanket the entire Atlantic seaboard. 

"If you do not reach Newark hy four o'clock in the afternoon, you 
will not be able to find it," they told Rickenbacker and Frye. 

"We will land in Newark a few minutes before four o'clock," the 
pilots replied. 

The big Douglas sped out of Los Angeles on its night run. Oimb­
ing rapidly it was headed for Tejon Pass in the Rockies which sep-
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LOOKING UP AT A DOUGLAS 

T\ A (Tr:msco ntincntaJ & Western Air) ea.rly in 1934 introduced tbe Dougla Iran -
po rt to t.he wo rld with the faste t passenger service on ea rth. 

a rate the ora ng· g roves of a li fo rnia from the desert. Frye kept 
climbing to r _,ooo feet, then 14,000 feet. In e.xactl) three hours and 
LS minutes he had brought the machine to a stop at Albuquerque, 

. 1\II. , ?I- flight miles from Los A ngeles. Fifteen minutes were 
spent refueling, when the Douglas again took the air on a steep climb 
to hurdle the mountains and speed in the sunlight on a direct 584-mile 
hop to Kansas City, i o. The Sperry automatic pilot did the actual 
work of handling the controls, leaving Frye and Rickenbacker free to 
navigate, watch their instruments and receive weather reports. The 
radio warned them of a storm over l\llissouri, and soon they could see 
black clouds ahead. U p they went, climbing I,JOO feet a minute to 
8,ooo feet, ro,ooo, rz,ooo, keeping constantly in the sunlight, and on 
top of the raging storm below. Columbus, 0., reported r,ooo feet 
ceiling with the storm closing in on the airport. A hundred miles out 
the Sperry pilot was adjusted for the long glide into Columbus. 

vVithin fifteen minutes a fter landing they were refueled and leav­
ing the Ohio city, now obliterated from view. The Douglas was mak­
ing its way toward New York in the grip of a terrific snow storm. 
Again the plane was put into a steep climb, 14,000 feet, r6,ooo feet , 
and still the clouds were tumbling in great black masses above the 
plane. Not in the history of air transportation had any pilot dared to 
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take a load of passengers through such weather. Nor did Ric ken­
backer and Frye take their passengers through it. They continued to 
climb. At 19,500 feet above sea level they came out on top, with the 
sun shining brightly. The thermometers outside the steam heated cabin 
registered 22 degrees below zero. Inside the passengers were com­
fortable with 70 degrees above, and enjoying the billowing clouds 
below. The Sperry pilot kept the nose of the ship pointed straight at 
Newark airport where the radio reported a high ceiling, though storm 
signals were up. They were riding in the clear sky above the storm. 
yet the occupants did not see the earth between Columbus and Newark. 
The plane was making 230 miles an hour. A hundred miles from 
Newark the Sperry pilot again was adjusted for the lnng glide eal·th­
ward; the landing gear was let down and the flaps on the trailing 
edge of the monoplane wing were lowered to act as brakes and slow 
up the landing. The passengers filed out of the ship exactly 13 hours 
and two minutes after leaving Los :\ngeles. They had arrived more 
than two hours ahead of schedule. shorth· afkr one o'clock in the 
afternoon. Their av·erage speed from coast .to coast had been 203 miles 
an hour, elapsed time. 

··Aren't you going home?" somebody asked Capt. Hickenhacker. 
''I am waiting here to see if uur weather forecast at Los Angeles 

was correct," he replied. "They predicted a storm here at four o'clock. .. 
Shortly before that hour great Hakes began ialling. As the hour 

struck the storm thickened to such intensity that all planes were 
grounded for the night. 

The accuracy with which weather conditions across country had 
been forecast the day before was an example of the polar front or air 
mass analysis method developed at the California Institute of Tech­
nology in cooperation with the U. S. Weather Bureau. It was put into 
general use on the TWA system during 1934· 

On May 13, 1934, Jack Frye in a Cyclone-po\vered Northrop 
Gamma flew from Los Angeles to Newark, N.J., in II hours 31 

minutes, a record for cargo transport. I-Iis load included 355 pounds 
of mail and 85 pounds of express. He made only one stop, and that 
was ro minutes at Kansas City for fuel. The flight was made to 
demonstrate the possibilities of one-stop mail service between the 
Atlantic and the Pacific; and TWA officials hoped to establish regular 
schedules in 1935. 

To solve a radio problem encountered with the operation of the 
Douglas planes at high altitudes the TvV A laboratories at Kansas City 
developed a new transmitter and receiver for use on all the company 
routes. TWA contemplated a greater frequency of schedules between 
major cities on its routes during 1935· 
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United Air Lines 

tarting 1935 operations by completing its ten thousandth round 
trip from coa t to coa t over the route which it had pioneered in 1927, 
U nited ir L ines planned chedules for its popular passenger, mail 
and exr res· ser vice even fa ter than tho e which already had made 
this ystem a model f r the re- t of the ''oriel. At the end of 1934 
1 a enger could leave N e'' York an hour I efore midnight and land 
in an F ranci co in tjme f r an ea rly dinner ne..-..;: t day or the; might 

a\ e shor t! I efore noon and eat their break fa t at the Golden Gate. 
smg a Aeet of 45 I ratt & \ hitney \i\ a 1 -po'' ered Boeing 247 

CALIFOR1'HA FLOWERS FLY EAST 

A 247 -D Boeing tran sport oi United Air Lines, Wasp-powered, takes on 450 pounds 
of cut flo\vers from the air express division of the Railway Express Agency for ne..'l:t 

day deliveries in Atlantic Coast cities. 

transports, which were the first of the low-wing, twin-motored high 
speed monoplanes to enter scheduled service, United Air Lines flew 
a total of I s ,ooo,ooo miles in 1934, making its aggregate of scheduled 
flying 7s,ooo,ooo miles since 1927. \bout 6,ooo,ooo miles were flown 
at night during 1934, over terrain that varies between sea level and 
high mountain passes on routes that extend from the Atlantic to the 
Pacific and from the northern to the southern border. 

Regularity of service, developed during years of pioneering which 
had given the United system a trained pilot and ground organization 
unexcelled anywhere, accounted for the growth of traffic in 1934 when 
U nited Air Lines alone carried I47,ooo passengers, a 15 per cent 
increase over the 1933 record; 568 tons of air express, a I 50 per cent 
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increase over I933; and 3,ooo,ooo pounds of mail, approximating half 
the total flown in the United States and twice the quantity flown by 
the lines of Great Britain, France and Germany combined. 

In January, I934, United Air Lines was serving directly 47 cities 
in I9 States on its 6,500 route miles. Its planes were flying 48,000 
miles every 24 hours, about two-fifths of that mil eage at night. A fter 
cancellation of the air mail contracts in F ebruary, 1934, U nited Air 
Lines continued to operate all schedules. Its organization was main­
tained intact. A month later it withdrew from the O maha-vVatertown 
route on which passenger traffic wa. unduly light. 

With the award of tempora ry air mail contracts nitecl Air Lines 
received contracts for route I between New York and California , 

IN PORT AT CHICAGO 

One of United Air Lines 55 Wasp-powered Boeing transports, with Hamilton 
Standard controllable pitch propellers. 

route I I between Seattle and San Diego and route 12 between Salt 
Lake City and Seattle. United Air Lines also submitted a bid on its 
former mail route between Chicago and Dallas, Tex., basing its esti­
mates on multi-motored, high speed service. It lost that contract to a 
low bidder proposing to operate with single-motored planes, \vhere­
upon United withdrew its service between Kansas City and Dallas. 
It moved off the southwest route on the clay of its eighth anniversary 
in pioneering operations in that territory. However, the company con­
tinued to maintain passenger and express service between Kansas City 
and Chicago. 

After the split-up of the holding company, United Aircraft and 
Transport Corporation, the operating organization formed the United 
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\ir Lines Trans] ort Corporation · and the former operating divisions, 
Boeing ir Transport, Pacifi c :ir Tran por t, ational Air Transport 
and arney ir Lines, \vere consolidated. \ 1\ ith resumption of con­
tract mail service operatin<Y headquarter were consoUdated at Chi­
cago. The genera l verhau l and repai r ba e (or the entire system was 
located at Cheyenne, i\ yo. 

During the year · nited e-xpanded it Pacific Coast service, pro­
jecting schedule. north from eattle to Vancouver, B. C., and south 
from an Diego t \ ua Caliente, Nie..x. thus creating a "Three F lag 
Route· bet\\ een anada and 'l:exico. Other cities included in nited 
erv ice in 1934 were outh Ben 1 Ind.; Kylerton Pa. · Burlington Ia.; 

and enatchee, \1 ·a h. 
nited ir Line late in 19"4 acquire I ten ne\\ Boeing transports, 

model 247-D, a further development of the famou _ 7· It was the 
247-D which Col. Ro coe Turner and I ·de Pangborn fl ew to third 
p lace in the London- u tralia race. a feat "hich combined \vith the 
Douglas w inning second place, both again t a fie ld of special racing 
machine de i<Y ned for the speed da h alone, placed American air line 
eq ui pment fa r ahead of al l thew riels aircraft. eared supercharged 
'Na ·1 engine Hamilton tandard controll able pitch propeller . lar o-er 
engine cowling better treamlining, imr rO\ eel pa seno-e r accommoda-

FLYING EXPRESS 

A full load being fed into the m aw of a United Air Lines Wasp'-powered Boeing 
' transport. 
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tions and greater soundproofing combined to make the 247-D superior 
to the older model ; and U nited Air Lines commenced revising its 
schedules to accord with a higher speed of 189 mil es an hour cruising 
with full loads at 12,000 feet altitude. \fter the ro new models had 
entered service United A ir Lines announced that early in 1935 it 
would modify its entire fl eet of .Boeing 247 planes to con form with 
247-D specifications, thus giving the ystem a fl ee t o f S.=i - 47-D models 
for increased speeds on its coast to coast and border to IJo rder se rvices. 

In 1934 the eng ineers of U nited \ ir Lines helJ eel to (lc\ clop a new 
type lig ht weight de-icer which ''as installed on all planes luring th e 
winter. The company's research and development Ia! oratori es de­
sig ned and perfected a new type long wave aircraft receiver for pi k­
ing up beacon signals and weather broadcasting . a nd a new type 

UNITED AIR LINES LOS ANGELES STATIO 
Five Pratt & Whitney Wasp pow d B · U · A . ·r · 1 Burbank C rr - ere ocmg transports at nwn 1r . crmm a , 

' a 1 
., ready to take off on United Air Lines scheduled runs. 

ground sta~ion .short wave receiver , which IJecame the fir st of its kind 
t~ be put 111 st~ndard use. Experiments with a new type automatic 
ptlot were. earned on, with a view toward installing it on all planes 
whern serv1ce ~ests should prove its complete development. 

_fhe quest10n as to how fast passengers may fly in comfort was 
proJected far ahead of normal speeds when a U nited plane carrying 
~o passeng.ers avera~ed 270 miles an hour with a heavy tail \vind dur­
mg roo m~les of flymg between Rock Springs and Cheyenn~ , Wyo. 
None realized that the plane was traveling at more than normal 
scheduled speed. 

The dramatic entered routine operations when the caretaker of an 
isolated Department of Commerce intermediate field became lost in a 
blizzard after starting out on snow-shoes to replenish his supplies. 
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\Vhen he was reported missing a United plane flew low over the area 
and its pilot, Ray Little, clisccwered the man floundering in deep snow. 
Rescuers. learning his whereabouts, were able to reach him from the 
nearest town. Six miners in the ~evada mountains were cut off from 
the outside world for months when heavy snow prevented their getting 
out or visitors coming in. A United Air Lines plane detoured off the 
airway and finally located the mining camp. \Vhile Pilot Don Brough­
ton circled low, Stewardess Ida ).; ovelli opened the door of the pla11c 
and bombed the camp with bags of food and other supplies. Six large 
sacks landed within I oo feet of the spot where the despairing miners 
hacl gathered. 

(Tnited :\ir Lines maintained a weather division which was study­
ing upper air climatic conditions reported by pilots by radio phone 
from planes flying over the ~ew York-Chicago-Pacific Coast. the 
Chicago-Kansas City and the Seattle-San Diego routes. Reports on 
air temperature and other weather phenomena were radioed in by the 
pilots every 20 minutes. These were coordinated with the information 
supplied by the far-flung system maintained hy the U. S. \Veather 
Bureau. 

Varney Speed Lines 

Awarded air mail contract 29 in 1934 Varney Speed Lines started 
a mail. passenger and express service between Pueblo. Colo., and El 
Paso, Tex .. with station stops at Las Vegas. Santa Fe and Albu­
querque, )J. M., making one round trip daily. Varney Speed Lines. 
known in 1'-'Iexico as Lineas Aereas Occidentales, at the end of 1934 
was also operating- a passenger and express service each way thrice 
weekly between Union Air Terminal at Burbank, Calif.. and Mexico 
City, using Lockheed Orions. The schedule provided for leaving Bur­
bank in the morning and landing in Ivfexico City, 1,8oo miles distant, 
late that afternoon. Leaving Mexico City in the morning, passengers 
were scheduled to land at the Los Angeles terminal during early eve­
ning. 

Wedell-Williams Air Lines 

Late in 1934 the vVedell-Williams Air Service Corporation, New 
Orleans, acquired the air line service \vhich had been started by the 
Robertson Airplane Service Company, St. Louis, on July 25, 1934, 
after it secured an air mail contract for route 20. At the beginning of 
1935 Vvedell-Williams was flying mail, passengers and express over 
the 323 miles of route between l'\ew Orleans and Houston, Tex., with 
station stops at Baton Rouge, Lake Charles and Beaumont. 
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Wilmington-Catalina Airline 

Operating a scheduled passenger and express servil:<', six trips 
daily, with Douglas amphibians over the 31 miles of water between 
Wilmington. Calif., and Avalon, Catalina Island, the vVilmington­
Catalina Airline carried I 1 ,500 persons during I934· A new seaplane 
ramp was installed at Avalon. The company also made 100 charter 
trips in southern California. 

Wyoming Air Service 

Using Lycoming-powered Stinson cabin planes \Vyoming Air 
Service at the beginning of 1935 was operating mail, passenger and 
express schedules on the 201 miles of route, with mail contract 17, 
between Cheyenne, Wyo., and Pueblo, Colo., and on 405 miles of 
route, contract 28, between Cheyenne and Billings, Mont. Passengers 
might fly from Billings to Cheyenne in four hours. Cheyenne and 
Denver were only 50 minutes apart, and one might fly from Denver 
to Colorado Springs in 45 minutes. The 6o6 miles between Billings 
and Pueblo, spanned by Wyonling Air Service, was linked with the 
Varney Speed Lines operating schedules 530 miles between Pueblo 
and El Paso, Tex. 

The Pan American Airways System 

vVith increasing speed and efficiency, new and more luxurious air­
craft and a remarkable record of achievement in linking the United 
Stajes with 33 countries and colonies on three continents the Pan 
American Airways System at the beginning of 1935 was energetically 
planning still greater conquests of the air. Foremost among the inter­
continental air line systems, despite the most aggressive efforts of 
other nations seeking to dominate key trade routes by flinging their 
own foreign air transport services to the far corners of the earth, Pan 
American Airways was speeding up international trade and travel and 
making it possible for more people elsewhere to carry on business 
relations with the United States. 

With 31,606 miles of airways over which its fleet of 127 air liners 
operated on regular schedules, employing 2,594 trained men and 
women in all the complex and highly specialized fields incident to this 
new field of transportation, which demands speed with reliability as 
twin essentials of popularity, Pan American Airways ranked first as 
the world's most extensive air transport organization. 

At the beginning of I935, as the accompanying map illustrates 
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much bette r than word can ~-xpl ain it , Pan American Airways, its 
ubsidiari es and a sociated companie , were f:l) ing pas engers, mail 

and express f rom ·ni ted tate terminal at llia.mi and Tampa, Fla., 
B rowns ille and E l I a o, T ex. , Nocra.les, Ariz., and L os Angeles 
Cali f. F rom tho e northern te rmi nal the ) tem extended to the chief 
trade center. of the -est I ndie ~I e..xico entral and outh menca. 
::\1ore than -.ooo mil e of airways were being ope rated o er the moun­
tai n and no\- fie lds of Ia ka . Pan American 'irways was al o 
OJ rat incr 3.0-6 mil es of reo·ular r ute in hina, in partnership with 
the hine e N a t iona! Go' ernment . T ho oriental line were of es-

PAN AMERICAN'S MIAMI TERMINAL 

Interior of the great interna tional air t ransport base which Pan American Airways 
opened in 1934. 

pecial significance in view of plans of the Pan American System to 
connect them with a new passenger. mail and express service ac ros 
the Pacific by way of the Philippines and Hawaiian Islands direct to 
California. 

rvfajor extensions of sales channels and new agencies for the Pan 
American Airways passenger service in 1934, together with the Gov­
ernment's constructive measures for improving Latin American trade, 
increased passenger traffic about 30 per cent during the year. During 
the first nine months it was equal to that of 1933 ; but by December 
31, 1934, it had aggregated w z,ooo persons flown as compared to 
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78,074 in I933· Executives, salesmen and commercial representatives 
traveling on business represented about 78 per cent of the traffic: and 
the records show that they took the airways route on their interna­
tional trade missions because flying would sa\'e them two-thirds of 
the time and half the fanner cost of traveling. The year's traffic gave 
Pan American Airways a record of having flown during its brief 
lifetime 323,205 passengers a total of I03.62_::;.883 passenger miles. 

Air express between any point in the linited States and any des­
tination in 30 foreign countries became a fact in 1 ()34 when Pan 
American Airways made a 20-yca1· contract with the J{ailway Express 
Agency, affiliated with the tnmkline railroad systems. Their door to 
door pick-up and delivery service was coordinated with the Pan Amer­
ican Airways System and made available to it exclusively ior foreign 
shipments. At the same time I'an American Airways had very close 
working arrangements with the air lines operating in the Cnited States 
so that it was possible for a shipper anywhere in the country to con­
sign express hy either rail or air. or combined rail-air service. to the 
f ureign countries in the J.='an American system. 

After three years of negotiations with forl'ign go\·enunents Pan 
.\merican Airways found it possible to establish its air express service 
in those countries. New legislation or amended statutes pa \·eel the way 
for a new and greatly simplified shipping document known as the •· Pan 
American Airway bill." \Vhen the new express service hecame effec­
tive on August I, 1934. Secretary of State Cm-dell Hull said: "In the 
present period of reconstruction, elimination of time and distance 
harriers between industrial centers and world markets is a vital ele­
ment in trade recovery. Coordination of express shipping facilities of 
our national railroads with our international air transport system is of 
particular significance at this time. It represents one of the important 
steps taken by private enterprise to facilitate foreign trade expansion 
and for the improvement of international commercial relations.'' 

Joseph .B. Eastman, Federal Coordinator of Transportation. said 
in part: "Those who have created this new service are entitled ltJ 

congratulation and the thanks of the country." 
Reflecting the benefit of the increased facilities, the volume of air 

express carried by the Pan American Airways System in 1934 was .so 
per cent higher than in 1933. During the last three months of r934 
express traffic was at the rate of two million pounds a year. It helped 
to swell the total cargo carried hy Pan American Airways during its 
entire operations ; and at the beginning of 1935 this grand total of 
mail and express had reached the great figure of 17,762,989 pounds 
transported by air in the international service between the United 
States and other nations. 
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_ ir mail volume hawed ub tantial improvement on the matn 
trunk a ir route between Nor th and outh . merica. '!though . S. 
Po t ffice c ntract mail ervice pr idee! schedule o£ only once a 
'' eek, the revenue fr m fo reicrn air mai l ca rried by Pan merican 
\.irways for the account of the Po t ffice 1 -partment yas C..'<pected 

t 1 e in exc s of two rn illi n d liar dur ing the fi scal year. That sub-
tanti al return wa effect c1 de p it t he el i turbed conomic condi tion 

pr vailing in all ountri e · · r ·eel b the .internati onal mail ystem. 
· merican trad • ,,·ith th nati ns ,,.a nly 35 per cent ot the fn e­

tra I r - ·t red lJ general im provement of 

REFRESHME 'TS ON AMER ICAN AIRLl NES 

One of the Cyclone-powered Cond or sleepers made up for day light flying. 

world economic conditions the air mail revenue accruing to the U . S . . 
Post Office Department from the Pan American service was expected 
to cover its cost to the Government. 

In addition to improvement of established services over 21,000 

miles of airways serving 147 cities in the \Nest Indies, Mexico, Central 
and South America, Pan American Airways in 1934 increased fre­
quency of schedules to meet traffic demands on several routes and 
added r ,443 miles to its system, including the following: Los Angeles 
to Hermosillo, Mexico, 563 miles, providing through one-day service 
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PAN AMERICAN AIRWAYS SYSTEM 

America's merchant marine of the air operates throughout that part of the W estern 
Hemisphere south of the United States and also in Alaska and China. 
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to Aexico City ( erovias Centrales ) · . anagua, N icaragua, to Tegu­
cigalpa, capital of Hondura , ..J.O miles; Cartagena, Colombia, to Turbo 
and Quibdo, olombia, 38'" miles; Barranqui1la- iedellin, Colombia, 
355 miles, and 11Iedellin-Palanquero, roo miles ( Scadta . irways). 

The Pan A merican . irways Sy tem, through its partnership with 
the Chinese National Government, in 1934 continued operations of 
3,026 miles of important a ir en-ice in hina and on the strategic 
coastal line b t\\ een hangha i and anton, the ke · route to the trade 
centers of the I·a r Ea t. Interi or r oute extended up the Yangtse 
R iver to Chenotu. T he n r the rn · a ta l route linked hanghai with 
Peiping . 

I a n Ameri can ir way in I 34 continu d to operate regular air 
mail, passenger and exp res ervice on -.040 mile of route in Iaska, 
linking Fairbanks with orne and Bethel ; "' ith plans at the close of 

THE SIKORSKY S-4~ TA KES OFF 
One of tl1e Pan American Airways new clipper _hips, powered with four Pratt & 

Whitney Hornet engines, which broke ro world records in two test flights . 

the year fo r a new G7s-mile mail route, Fairbanks to Juneau, to con­
nect with the A laska Steamship Company service to Seattle. 

The Pan American A irwa. ·s S) stem at the beginning of 1935 had 
in operation 98 ground radio control sta ti ons with which its fleet of 
planes in flight maintained constant contact, securing weather reports 
and instructions on every occasion necessar y to make the service 
wholly safe, reliable and increasingly fast. • mong the new airports 
and bases completed in 1934 was the international Pan American 
marine base at Miami, eastern gateway of the system. A new pas­
senger, mail and express terminal building, with facilities for loading 
and unloading four flying boats at once ; dredging a 700-foo_t, mile­
long channel to accommodate the largest types of marine eqmpment; 
bulkheacling and filling in to add 13 acres to the base; and grading 
and landscaping were among the improvements which made the Miami 
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terminal of Pan American Airways the largest marine air base in the 
world. At the end of the year new facilities were being completed at 
N assau, San Juan, Para, Rio de Janeiro and other ports in Central and 
South America. 

Orders for new equipment in six S tates supplied employment for 
3,100 technicians and workmen during 1934 and the o-reater part of 
1935. A t the beginning of 1935 I an merican irway wa. receiviiW 
delivery on its super-clipper fo ur-motored flying boats an I advanced 
types of land transports. The super-clippers included three tran -

INTERIOR OF SIKORSKY S-42 

Two of the compartments in th e Pan American Airways new clipper ships which 
entered service in 1934. 

atlantic type Sikorsky S-42 I-Iornet-powercd flying IJoats and three 
Glenn L. Martin transocean flying boats, \tVasp-powered. Other new 
equipment included six new type single-motored high peed amphibian 
transports developed by Fairchild and Pan American engineers, and 
under construction at the Kreider-Reisner plant of the Fairchild Cor­
poration, for use in coastal operations in Latin America and China; 
six of the new Douglas 14-passenger twin-motored Cyclone-powered 
transports and six twin \i\Tasp-powered Lockheed Electra 10-pas­
senger land transports. In addition, Pan American Airways had placed 
orders for four advanced type Sikorsky S-42 flying boats to exceed in 
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range, speed and load the model o f 1934. The ne\v type, based on 
pecification developed by Pan merican taff engineers and the Sys­

tem s technical committee, of which ol. Charles _ . Lindbergh was 
chai rman, wa to be equipped with four new type Pratt & vVhitney 

ngines and other auxili a ri cl ia necl to impro e efficiency for long 
p rations up t 3 .000 mile . 

-42 to be p ut in n i e, the '·Brazilian Cli pper, ' made 
) age from l\ I iam i t h.io de Janeiro and B uenos ires 

\ ·ith a a ro weight f 38,0 o 1 ou nd and crui eel at p eels of 1 S'"" to 
I - o mile · an h ur. breakin o- all r c rd and bringing the great t rade 
c nte r o·E ~outh Ameri ca tw la) nearer the nitecl tates. 

1 he fi r t I nn L. :\Jartin Aying boat for Pan merican \irways 
wa delivered late in 19.)4, and at once m t pecification . T he lar o·e~t 
Aying boat in America, it represent I in fli ht a o-ro \\' irrht of ST,ooo 
pounds, carrying l ..J. pas ng r , a ton of mail and carg for 3 .000 

miles non-stop. It c uld fl th \tlant ic n n-. top '' ith _o pa. enger 
and a ton of mail. T~oth the ikor sky and Martin clipper shi1 s amazed 
the engineering \ ori el with their speed, \\"hich for , er-water flying 
craft of such weio·ht and capacity, had ne\ er been approached in 
fo rmer ships. T he) prO\ eel capable of carr) ing { ull load long eli -
tances at cruisinrr speeds of about two and a hal f mile· a minute. 

T he second o t the 1934 'ikorsky -4- hips deli' e1·ed to P::m 
A merican . ir ways in December 1934, ''as not equi pped fo r pa -
enger carrying but, ra ther as a long range traJLocean training and 

survey craft with new and aclvancecl instruments and tanks for more 
than eight tons of gasoline g i ing it a crui sing range of more than 
3 .000 miles. It was to take part in the new xp rimental ser vice acros 
the Pacific by way of Honolulu and Manila. 

ANOTHER PAN AMERICAN CLIPPER 

One of the Pratt & Whitney Twin Wasp-powered transocean fl ying boats built for 
the Pan American Airways System by the Glenn L. M artin Company . 
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The demonstrated efficiency of the ne\\ clipper ships for ocean 
transport service led to an exchange of correspondence I etween J. T. 
Trippe, president of the Pan A merican A irways System, and Post­
master General James A . F arley relative to the fir st step in estab­
lishing for the United States a commercial air route across the ocea n. 
A dvising the Postmaster ~en e ral of the practicability of e tablishing 
the fir st air transport service acr ss the Pacifi c, lVI r. T rippe'. letter to 
the l ostmaster General stated : 

" As you are aware, the Pan A merican . irway.- .' ys tem severa l 
years ago began the necessary preliminary deveiOJ ment work in c n­
nection with the future establi shment o f tran soceanic air en , ices, as 
have the international air lines of several E uropean nati ons. 

"In 1932, we commenced the construction of fo ur-engine fly ing 
boats suitable for transpacific service. In the Far Ea ·t \·\ e have de­
veloped, jointly with the Chinese Government, an extensive air trans­
port system, with some 3 ,000 miles of airways now in operation. We 
have already completed extensive ground and meteorological survey 
covering the route from the U nited States to the princi pal trade cen­
ters of the Far East. Our technical staff, headed by Colonel L ind­
bergh, is now studying the question o f terminal facilities on the Pac ific 
Coast in relation to local weather conditions. 

"In approaching the new eng ineering problems in volved in con­
ducting transocean air services across the Pacific, we have been greatly 
aided by the practical experience of four years operat ion directly 
across the Caribbean Sea, still the longest over-water air transport 
service in the world. 

"In view of the recently announced interest of the Post Office 
Department in the establishment of a transpacific air mail service, 
and, particularly, in view of the aggressive steps now being taken by 
E uropean nations to entrench their international air lines in the Far 
East, we feel that we should advise you that it now appears practicable 
for us to consider instituting at an early date an experimental air 
transport service to link our existing operations in the O ri ent with 
California. 

"Our feeling that the inauguration of this experimental service is 
now practical is based on the recent successf ul flight tests of the 
'Brazilian Clipper'-the first of the new tran socean type four-engine 
flying boats developed by Pan American Airways. This latest clipper 
flying boat has a top speed of 191 miles per hour, and is capable of 
maintaining scheduled service over the longest open ocean stretch of 
the through route between California and the Far East. 

"Experimental service when instituted over the Pacific would 
permit the securing of accurate data relating to 'upper air' wind and 
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weather conditions and the selection of the westbound and eastbound 
flight routes best adapted to varying seasonal conditions. Flight per­
sonnel would be familiarized with the route, and with the technique of 
handling aircraft on long transocean flights . 

.. \Ve shall, of course, keep you advised of the progress of our 
proposed experimental service. in order that your Department may 
have the benefit of this information in vour final determination as to 
the practicability of transporting maii hy flying boats across the 
Pacific." 

In replying to Mr. Trippe':; letter, Mr. Farley indicated the great 
interest of the Government in development of such a service and in 
the speeding up of communications and transport facilities over world 
trade routes where American commerce is confronted with intensive 
competition from other industrial nations . .:\lr. Farley's letter. which 
was made public with a copy of 1\Ir. Trippe's communication to him. 
stated: 

"J appreciate the courtesy of your letter of October tenth, in 
which yon advise me that the Pan American .-\irways System has 
under consideration the institution at an early date of an e..""<perimental 
air transport service linking the United States from some point in 
California with the Far East. 

"\ Vith the rapid development of air transport those who keep 
informed of its progress lmve, for some time, anticipated that air 
transport service across both the Pacific and A.tlantic oceans would be 
soon established. and the Post Office Department, which is deeply 
interested in the extension and expansion of the air mail service to all 
parts of the world, has been looking forward with particular interest 
to the establishment of such service. 

"It is gratifying to me to learn that the first transpacific service is 
to be inaugurated hy an American company. The splendid pioneering 
work which the Pan American Airwavs has done in establishing and 
building up to a high degree of efficie1~cy air transport routes circling 
Central and South America has attracted the attention of the entire 
world, and its remarkable success in these ventures undoubtedly 
augers success for a transpacific service. 

"Not only is the Post Office Department interested in the develop­
ment and extension of air transport service in the United States and 
to and in the territories and insular possessions of the United States. · 
but the Government generally is interested in such service. It is also 
interested in the development of transoceanic service. 

"It is a generally known fact that several of the European coun­
tries are actively engaged in promoting transoceanic service and that 
some of them are now projecting routes into and throughout the Far 
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East. These countries are aware o f the trade benefits and improved 
relations between themselves and countries in the F ar E ast to be 
derived from such lines. 

"We in this country have already experienced such benefits as a 
result of the operations o f the I an A merican A irways System into the 
countries of Central and South America and we, too, a re aware o f the 
benefits which will result from the establi shment o f a ir transport lines 
from the United States to the F ar East and from the nited States 
to Europe. I congratulate your company on, not only wha t it has done 
in Central and South America, but upon the foresight and enterprise 
which prompts you to plan a transpacific service. 

" While of course such a service will be advantageous to the entire 
country, it will be of particular interest to the Pacific Coast where its 
United States terminal will be located. The people on the Pacific 
Coast have for some time manifested a g reat interes t in having such a 
service established and will , I am sure, g ive it \\ h lehearted and 
enthusiastic support. 

" I note from your letter that you \vill keep me adv i-ed of the 1 rog­
ress of the proposed ex perimental serv ice and I wi sh to as ure you 
that the P ost O ffice Department will watch the developments of this 
service with a g reat deal of interest ." 

NEW VOUGHT SCOUT 

The SU-4 two-place enclosed scouting plane, powered by a Pra tt & Whitney T win 
Wasp Junior built for the Navy by the Chance Vought Corporation. 



CHAPTER IX 

NOTABLE FLIGHTS OF 1934 

London-Melbourne Race-Army and .i\avy Alaskan Flights-New 
Flight H.ecords-\Viley Post's Altitude Tests-The Laura 

Ingalls Flight-Kingsford-Smith's Pacific Flight-Other 
Transocean Flights-Byrd and Ellsworth Adventures. 

A GAIN in 1934 men flew faster and higher than ever before, 
and there were others who piloted their winged machines to 
record achievements over land and sea. 

liy far the outstanding event of the year was the England to 
Australia-l\Iac Robertson-air race in October. Nineteen countries 
and some seven different seas lay ahead of the contestants who dared 
race that course 1 1.300 miles long, a course extending nearly half­
way around the earth. and not the most comfortable parts of it. 
either. Those who entered the London-Melbourne race hoping to 
win part of the $is.ooo prize money put up by Sir 1IcPherson 
Robertson had only to scan their maps to see that they must negotiate 
not only a large part of inhabited Europe, but also the Alps. con­
siderable wilderness and open water, then over the inhospitable 
deserts of Arabia, the varying terrain of Persia and India, the 1lalay 
Peninsula with jungle or shark-infested waters awaiting the occu­
pants of an unlucky plane. and on over still more jungles in Java 
or Borneo and still more seas even more in famous for their sharks, 
especially Timor Sea, and so to Darwin, after which one had only 
to keep up across the entire continent of Australia to Melbourne. 

The whole world was invited to participate in the great race; and 
the reason why so few nations actually were represented at the start 
may be found in the growing sentiment against races. holding them to 
he significant of nothing except possible prizes for the winners. The 
race committee worked 18 months in an effort to set up rules and 
regulations for entrants that would assure this contest becoming a real 
classic of the air. It was a classic. 

It won for the British the honor of having created a special 
airplane that took first place. It won for the United States a still 
greater international reputation for supremacy in the design and 
construction of transport planes, engines. propellers and other equip­
ment, including American aircraft fuels. The winners used Stanavo 
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gasoline. The race won for the Dutch additional fame for using 
American equipment in maintaining the best air line between Europe 
and the Far East. The rules and other circumstances cut the number 
of contestants from the original 64 to a fin al 20 at the start of the 
race on October 20, 1934. French, Italian, German and other entries, 
including several American, had been withdrawn. 

There were two races, one fo r speed, the other a hand icap with 
many more control stops. When th e r6 days all owed by th rul es 
fo r the handicap race expired n November 5, on ly ro of the con­
testants had completed the flig ht to Melbourne; and they consisted 
solely of British and A merican airplanes and pilots, with the excep­
tion of one American plane being fl own by Dutch pilots. 

C. W . A. Scott and T. Campbell Black, flying one of the th ree 
special De Havilland race rs built for the race, and powered by two 
special Gipsy engines, won the speed race and with it a gold trophv 
and $so,ooo, high honors and other trappings of well-earned fam e. 

THE SPECIAL DE HAVILLAND COMET 

Special two-place speed plane which won the MacRobertson race being gas ed up 
with American fuel just before the start of the classic from L ondon to Australia. 

They sped across the face of the earth for I 1,300 miles in 70 hours, 
54 minutes and 18 seconds, an average speed of 159 miles an hour for 
elapsed time and 190 miles an hour for flying time. Capt. James A. 
and Amy Mollison in a similar machine had led the field as far as 
Baghdad, flying non-stop at a great height to avoid bad weather. 
They crossed the Alps without seeing them. They made a great 
record as far as Karachi, India, their time being 22 hours, 26 minutes. 
Bad luck at Karachi and again at Allahabad, India, saw them passed 
by five other planes, and then engine trouble forced them out of 
the race. 
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\Vhile Scott and .Black were leading, close behind them came 
K. D. Parmentier and J. J. 1\-Ioll, pilots of the Royal Dutch Airlines 
who with three passengers and 30.000 letters were flying an American 
plane in the race, a Douglas transport powered with two \Vright 
Cyclone engines-a machine purchased by the Dutch line for opera-
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THE SPECIAL DE HAVILLAND COMET 

Winner of the MacRohcrbon race. 

tions on its regular route to Batavia, and even in this race scheduled 
to make all the usual company stops as far as the end of the line. 
The Douglas was in third place at Baghdad, but it passed the 
Mollisons and took second place at Allahabad, a position which it 
maintained to the finish. 
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Worthy of especial note, in v iev\ of the fact that the D ouglas was 
operating as a regular transport ship, are some of the detail s of its 
flight. It left Rome, Italy, at IO :30 on Saturday morning, stopped at 
A thens and A leppo and landed at Baghdad at r 1 o'clock that night. 
L eaving again S unday mornitw, afte r the pas engers had slept 
comfo rtably in hotel beds, th e by thi s t itne world- famo us D ouglas 

THIRD TO REACH MELBOURNE 

Clyde Pangborn and Col. Roscoe Turner under one of the Pratt & Whitney Wasps 
and Hamilton Standard controllable pitch propellers on their Boeing 247-D which 

. they flew in the London-Australia race. 
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touched Jask and Karachi and landed at Allahabad Sunday afternoon, 
took o ff in an hour, but turned back to pick up a passenger inad­
vertently le ft behind, and ped on to Calcutta, India. Thence to 
Rangoon and on to \l or S tar. in crap re came next, with a stop of 
32 minutes, and then out over the sea t BataYia, on to Rambang, 
K o pang and over the dread Timor ea to Darwin, A ustralia. Here 
the leader , cott and Black, had ex1 eri enced engine trouble which 
d ' layed them e eral hour . lmt they managed to get away ahead of 
the Douglas and it s Out h pi I t ·. ,,-ho pushed on 538 miles non-stop 
to Charleville, to find that the 13 ri t i -h team had again beaten them 
a \\ay b) a a fe marg in, alth ugh it had lirnp d into harleville on 
one o f its two engines . T he Dotro-las cleared 'harle\ ille and was out 
on the Ia t leo-. with som h pe o f overtakin o- the truggling Comet 
when a terrific thunder torm '' pt across its 1 ath. and the Douglas, 

THE BELLANCA FLASH 

R acer powered with a Pratt & Whitney Twin Wasp Junior engine built for CoL 
James C. Fit.zmaurice to fly in the MacRobertson race. 

its pilots having in mind the safety of their passengers and the fact 
that theirs was an air line ship, not a racer, finally made an emergency 
landing at Albury, on a racetrack from which they were able to take 
off only after discharging passengers and cargo. They landed at 
Melbourne in second place, having made the flight in 90 hours, 13 
minutes and 36 seconds , an average of 125 miles an hour for elapsed· 
time and 173 miles an hour for their flying time. 

A nother American air transport plane came in third in the race. 
Col. Roscoe Turner and Clyde Pangborn flying a Boeing 247-D 
powered by two Pratt & Whitney Wasp engines were fifth at 
Baghdad, fourth to reach Allahabad, third at Singapore and from 
there on to Melbourne. Against the six stops made by· the British 
winners in their special two-seater racer, the Douglas with its heavy 
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load had to make 16 stops for fuel and the Boeing 10 stops. Turner 
and Pangborn never saw Europe, they said, until they reached the 
Alps . They alone, of all the leaders in the race, were making their 
first flight over the route. They overshot Allahabad by 200 miles and 
had to turn back. They landed at Melbourne after an elapsed time 
of 92 hours, 55 minutes and 38 seconds, an average of 121.5 mile 
an hour ; whi le their actual flying time was 85 hours, 22 minute ·, 
so seconds. 

The fourth arrival at Melbourne was another De Havilland special 
Comet racer, pi loted by at heart-Jones and Ken Waller. Their 
elapsed time was 1 08 hours , 13 minutes and 45 seconds, and their 
flying time 93 hours, 32 minutes and 50 seconds. 

Navy's Record Massed Flight 

"Jt was a tough trip over, with low clouds and fog in our 1 ath 
from seven o'clock last night until early morning. .But it was no 
worse than night flying we have experienced off the coast of 'Iexico 

CONSOLIDATED NAVY PATROL PzY-r. 

Lead plane on the Navy's record flight to Honolulu soon after sighting the Hawaiian 
Islands. 
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and around San Diego." Thus Lieut. Comdr. Kneffier McGinnis 
commented on the U. S. Xavy's massed flight from San Francisco 
to Honolulu January Io-I I, 1934. His Squadron 10-F with six giant 
\ V right Cyclone-powered Consolidated ~ avy patrol flying boats had 
flown non-stop from the Golden Gate to Pearl Harbor, not as a 
stunt but as routine transfer operations to their new base in Hawaii. 
They had done it in 24 hours and 45 minutes, and they had flown the 
2.399 statute miles non-stop, thereby making three world records. 

Commander :McGinnis was the first naval officer in history to 
move a full squadron to a distant overseas base and carry out the 
flight as a routine movement of naval craft. This was the longest 
non-stop massed flight in history. exceeding the previous record 
made by General nalbo and his squadron flying 1,864 miles on the 
longest leg of their massed flight to the United States in 1933. The 
Hawaiian flight also broke the former record which was made by 
Commander 1\IcGinnis and his squadron in September, 1933, when 
they flew non-stop from Hampton Roads, Va., to the Canal Zone, a 
total of 2.o6o miles. The Hawaiian flight was also the longest non­
stop flight to be made in a seaplane. which made it a fourth world 
record, although it was broken on October 20, 1934, when Mario 
Stoppani flew from }Tonfalcone, Italy, to Massaua, Africa, a distance 
of 2.566 miles. 

"\Ve had plenty of fuel left, and I guess we could have gone on 
to ?vlidway Island if necessary,'' said Commander 1\iicGinnis: and 
those who heard him thought of the possibilities of regular trans­
pacific air service in the not distant future. The Navy flight brought 
out the value of must thorough and cautious preparations in over­
water operations ; and its success must he attributed to the efficiency 
with which it was planned. 

Leaving the Golden Gate in clear weather on the afternoon of 
January 10, the squadron of six flying boats had in each plane five 
men, 1 .;oo gallons of gasoline. oil. a long-range radio outfit, emer­
gency life rafts and life-saving equipment, navigational gear and 
about 1 oo pounds of food. To avoid even the appearance of making 
this a dare-devil stunt six naval vessels were stationed along the 
route, although the great Consolidated ships arc real boats \Vith \Yings. 
and are capable of alighting and taking off in rough water. . 

Soon after the departure the sky became overcast and at seven 
o'clock that night the squadron ran into fog. The pilots dived close 
to the surface hoping for clear air, but finding none they climbed 
hack up to about a half mile altitude and commenced flying blind, that 
is. by means of their instruments and radio. A half hour later the 
fog became as thick as a solid wall, and the squadron opened out to 
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BACK TO WASHINGTON 

The 10 Cyclone-powered Martin Army bombers return to the capital from their 
round-trip flight to Alaska. 

avoid collision, now and then being invisi ble to one another and 
depending solely on their radio to maintain a sort of formation. Their 
Sperry gyro directional instruments kept th em fl ying straight and on 
a level keel. At 8:30 o'clock that night the destroyer "Shenck" , the 
second of their marker ships, radioed their position and offered a 
searchlight which was accepted. The entire squadron passed directly 
over the "Schenck" an hour later. Then Lieut . Jack Perry piloting 
one of the big planes became lost to the rest of the squadron, but 
after a few anxious minutes he radioed that he had again rejoined it. 

Finally, about r,ooo miles out from the Golden Gate the flying 
fleet picked up the destroyer "Breeze", flew over it and on their way, 
with the fog gradually lifting and the rays of the moon beckoning 
in friendly fashion as they sped onward with the help of a favoring 
tradewind. Their westward flight, however, gave them two extra 
hours of darkness because they were flying away from the sun, but 
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it finally caught up with them and they sighted Honolulu soon after 
dawn. 

The Army's Alaskan Flight 

Ten \Vright Cyclone-powered Martin bombers. manned by IS 
officers and 19 enlisted men of the Army .\ir 'Corps. flew out of 
\Vashington. D. C. on July 19. 193-l· bound on a round trip to 
Fairbanks. Alaska. under the command of Lieut. Col. H. H. Arnold. 
They returned on August 20 with an exceptionally fine record of • 
achievement. They had proved that it is possible to send massed 
flights to Alaska and have the planes and crews able to accomplish 
a tactical mission. They made an aerial mosaic of 20,000 square miles. 
photographing from the planes a strip of Alaska 400 miles long and 
50 miles wide, a job that will form the basis for future defense of that 
region and at the same time will ha\'e considerable influence on the 
development of long range aircraft. 

Photographing 20,000 square miles in three days. the only days. 
incidentally, in which the weather permitted photography, was a 
record feat; hut on the return flight the Air Corps made another 
record. They left Juneau at I r :ro o'clock on the morning of August 
17 and landed in Seattle, \Yas\1., at 4 :so that afternoon, having cov­
ered the 943 miles non-stop. It was the first time that a mass flight 
had flo'''n non-stop between continental United States and Alaska. 

The round trip aggregated about 7<~35 miles; and the ten Martin 
Army planes with their crews returned to \Vashington in as good 
condition as \vhen they set out. 

On the outward flight from \ Vashington stops were made at 
Dayton. 0., and 1'vl inneapolis. :Minn .. with the next stop at vVinni­
peg. Canada. on July 20. Regina. Saskatchewan, was their stop the 
next day, the 342 miles being covered in two hours, with Premier 
Bracken of Manitoba flying as a guest in Col. Arnold's plane. That 
same day they went on to Edmonton, Alberta. 

The next leg of the flight, between Edmonton and Prince George. 
was rather hazardous. They had to fly low under broken clouds and 
hreak through Jaspar Pass in the Canadian Rockies at 5,000 feet 
altitude. The grandeur of the snow-capped mountains compensated 
them for much hard work, even when some of the pilots had to make 
two attempts before landing on the small, one-way and tree-lined 
field at Prince George. Thence the route lay 665 miles over the 
wildest section of the Yukon to White Horse, and all ten ships made 
it on schedule. 

On July 24 the ten machines flew from ·white Horse to Fairbanks, 
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500 miles between 8 and I I :30 a.m. Two days later Captain Ross 
D. Hoyt and Lieut. Ralph A. Snavely set out for the North in two 
Douglas observation planes to determine the possible existence of any 
landing fields capable of receiving heavy bombers. They had an 
adventurous trip, finally reaching Nome, where they found the only 
landing field north of Fairbanks fit for the bombers, a fact of con­
siderable importance to those responsible for the national defense. 
On their return to Fairbanks I-Ioyt and Snavely ran into heavy rain. 
At times they were forced out to sea, and finally they landed at 
Unalakleet for the night. The next day they got to Fairbanks by 
following the Yukon River. 

1\'Teanwhile several of the bombing planes had encountered the 
worst kind of weather as thei1· crews tried to photograph the country. 
The base was transferred to Anchorage at one time, and the work 
carried on from there. One of the planes \vas forced down in the 
water at Cook Inlet. It was floated with the aid of gas drums and 
wing tanks, towed to port and hoisted out of the water after heing 
submerged 12 hours. It was put in condition and made the return 
flight with the others. 

Using Fairchild five-lens aerial mapping cameras the Air Corps 
crews worked at an altitude of 16,ooo feet in weather below zero. 
On August 5 the crews of five planes photographed 8.829 square miles 
in I 3 hours and 55 minutes, probably a record. Surely the total o i 
20,988 square miles in 3 days, the planes flying parallel courses 20 

miles apart, stands as a record. 
The non-stop flight hom J uncau to Seattle was made over water. 

following the coast line, without touching Canada, however. Thus it 
demonstrated the feasibility of moving a tactical unit from the United 
States to Alaska without flying over neutral territory. 

The Navy's Alaskan Flight 

As the editor of lVestern Flying expressed it, "if it ever becomes 
necessary to defend the waters and territory of Alaska against 
invasion, the U.S. Navy will know how to find its way around in that 
vast and farflung possession. At least a rear-admiral, the officers 
and crews of a dozen l\1 artin patrol boats and four aircraft tenders 
will form a nucleus of men who have had actual experience in those 
waters and with the weather conditions peculiar to the sub-Arctic 

. " regwns. 
The Navy's Alaskan expedition of 1934, commanded by Rear 

Admiral Alfred W. Johnson, with his flagship the "Wright" and the 
tenders "Sandpiper", "Avocet" and "Swan", set out the latter part 
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of July and returned to their base at San Diego, Calif., late in August. 
The 12 Ivlartin patrol boats formed squadrons 7-F, commanded by 
Lieut. Comdr. R. Irvine, and 9-F under Lieut. Comdr. H. T. Stanley, 
the two squadrons operating under the direct command of Lieut. 
Comdr. J. M. Shoemaker. 

The planes ran into heavy fog conditions on their way up the 
coast line, but from \rV rangell to Juneau, Alaska, the crews had 
enough visibility to view the scenic beauties, with glaciers glittering 
in occasional sunshine, snow-capped peaks on every side and count- . 
less waterfalls. Icebergs and floating ice became commonplace: yet 
the flight arrived at Juneau one day ahead of schedule. 

On August 6 the Navy flying boats left Juneau for Cordova and 
flew along the coast, Fair \Veather l\·Iountain rising a sheer 12,000 
ieet almost from the water's edge. On August 9 the flight went on to 
Se\vard by way of Valdez. Following numerous side trips over the 
surface, the Navy expedition flew away from Seward on August 13 
on a series of tactical drills and exercises; and by August Ji, all 
planes had gathered at Sitka where for five days the Navy men made 
side trips to points of interest and strategic importance. \Vith the 
exception of a few bumpy landings and a loose connection on one 
plane which required repairs, the two squadrons arrived in San Diego 
on September 3, having had no trouble during the six weeks cruise. 

Sikorsky S-42 Breaks ro Records 

On August I, 1934. the first of the new Pratt & ·whitney Hornet­
powered Sikorsky ~--P ocean flying boats built for the Pan American 
Airways System went up and broke eight world records, making a 
total of ten such achievements for the year and putting the United 
States second only to France in the number of official international 
airplane records held by a nation. 

Among the crew of six in the giant ship were Col. Charles A. 
Lindbergh, technical advisor to Pan .\merican Airways, Edwin C. 
Musick, chief pilot for that line, and Capt. Boris Sergievsky, the 
Sikorsky chief test pilot. On April 26, 1934. the clipper ship of 
the air carried 16,6o8 pounds to a height of 6,671.7 feet, breaking the 
previous German record of q,220 pounds made in 1929, and also 
took the official load of 11,023 pounds stipulated by F. A. I. rules, 
to a height of 20,400.7 feet, breaking the former German record. 
6.s6r.66 feet, of 1929. 

On the August flight the great flying boat went up to make her 
tests over Long Island Sound and the New York area, flying four 
times over a five-point course of 3II miles, between Stratford light-
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NEARLY THREE MILES A MINUTE 

A Pan American Airways Hornet-powered Sikorsky S-42 clipper 'ship passes a rac­
ing yacht. 

house, George Vv'ashington bridge, Staten I sland lighthouse, Block 
Island and ] udith lighthouse. O n this remarkable flight, evidencing 
the progress in Ameri can design and development of planes, eng ines 
and accessories, the Sikorsky S-42 carried 1,580 gallons of f uel, 555 
pounds of oil, a dead weight representing a paying load of 4,410 
pounds and her crew of six. 1-Ier gross weight was 36,163 pounds­
more than I I tons. That great weight was lifted into the air by four 
Pratt & Whitney H ornet standard engines, on this flight crui sing and 
developing about 490 horsepower and using Stanavo 87 octane fuel , 
aided materially of course by the three-bladed Hamilton Standard 
controllable pitch propellers. 

The S-42 averaged I60.4, I55-2, I56.I and IS8.I miles an hour on 
her four laps-in all 1,244 miles of flying in seven hours 54 minutes . 
On one leg the flying boat made 178.2 miles an hour. Her eight 
world seaplane records won on that test were : 
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I 57-58 m.p.h. over I,ooo kilometers 621.369 mi.) breaking 
German record of I 38.12 m.p.h. made in 1929. 
157.319 m.p.h. over 2,000 kilometers ( 1,242.739 mi .) break­
ing F rench record of IIJ.39 m.p.h. in 1930. 
157.58 m.p.h . over 1,000 kilometers carrying 500 kilograms 

I ro-.31 pounds ) load, breaking German record of 138.12 
m.p.h. in 1929. 
r 57.58 m.p.h. over r ,ooo kilometers carrying I,ooo kilograms 
of load, breaking French record of II8.o8 m .p.h. in 1930. 
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I 57.58 m.p.h. over I ,ooo kilometer carrying 2,000 kilograms 
load ( 4.409--4 pounds) breaking German record of I 10. I 5 
m.p.h. in 1928. 
157.319 m.p.h. over 2,000 kilometers carrying 500 kilograms 
load, beating French record of 1930. 
157.319 m.p.h. over 2,ooo kilometers carrying 1,000 kilograms 
load, beating French record of 1930. 
157.319 m.p.h. over 2,000 kilometer ·, carrying 2,000 kilograms 
load, beating French recor 1 of 193 r. 

Agello Beats Own Speed Record 

Warrant Officer Francesco Agello, of the Italian air forces, beat 
his own record for speed and won a lieutenant's commission when 
on O ctober 23, 1934, he sent an Italian high speed test plane over 
the official three-kilometer course four times, twice each way, at an 

Courtesy Aviation Magazine 

WORLD SPEED RECORD PLANE 

The Italian Macchi-72 in which Agello broke his own world speed record in 1934. 
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average rate of 440.681 miles an hour. His former world record , 
made in April, 1933, was 423.76 miles an hour. Agello's plane was 
one of the special Macchi-Castoldi low-wing monoplanes, each pow­
ered with a Fiat A. S. 6 engine, with which the Italian a ir fo rce high 
speed flight has been experimenting at Lake Garda for several years. 
The record machine carried wooden floats instead of the metal ones 
previously used . The experimental 1• iat engine, being developed by 
the manufacturers for the Italian Government which paid all 
expenses, had 24 cylinders, set in two rows forming a 6o-clegree V. 
Each operated independently with its ow n cranksha(t and air­
screw revolving in opposite directions. The supercharger was gea red 
to 20,000 r.p.m. The engine was rated to give 3,000 hor epower at 
3,200 r.p.m. It weighed only 2,045 pounds, or 0.706 pounds per 
horsepower. Ready for fli ght, with pilot and full tanks, the plane 
weighed 6,670 pounds. \merican gasolii1e contri buted to the Italian 
success. Stanavo fuel was used. 

Courtesy Aero Dig-es t 

ITALY TAKES ALTITUDE RECORD 

Donati lands J1is Caproni a ft er flyin g to world record airplane height of 47,352 fee t:. 

Donati's Record High Flight 

On April II, 1934, Commendatore Renata Donati, of the Italian 
air forces, went up from the Montecelio airport at Rome, Italy, and 
won success on his eighteenth attempt to break the worlcl altitude 
record. His mark was officially recorded as being 47,352.219 feet , 
beating the previous world record established for France by Gustave 
Lemoine who on September 28, 1933, went to 44,819 feet. Donati 
flew a special modified Caproni r 14 biplane with a supercharged 
British Bristol Pegasus engine. 

Post's Altitude Attempts 

Wiley Post, whose 1933 flight around the world in a week 
remained a record during the foll'owing year, supercharged his engine 
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and in effect supercharged himself in a new kind of flying suit of 
his ow n conception and r11 ade t\\ o th rilling high alti tude flights over 
Bartl esviLle, Okla., in D ecember, I934· He used the " \iVinnie Mae,' 
the ame Lockheed Vega, powered by a Pratt & \ iVhitney Wasp 

THIS IS WILEY POST 

The noted pilot developed this supercharged suit for his stratosphere flights. 
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engine, with which he had twice flown around the world since the 
ship was built in 1930. 

The Wasp engine had one supercharger on it when Post made his 
world flight of 1933. Preparing for altitude records he installed 
another supercharger which was calculated to boost the 4-37 pounds 
atmospheric pressure at· 30,000 fee t to about r 5 pounds intake mani­
fold pressure, corresponding to sea level and procuring power effi­
ciency similar to that obtained when flying close to earth. 

The pilot's helmet was fitted with valves, one of which admitted 
air under pressure from the first engine supercharger. The other 
valve admitted life-sustaining oxygen, so that the wearer at any 
height, even in the stratosphere, might mix hi s own air and have 
it of the same density to which he is accustomed on the surface. The 
helmet in turn was fastened air-tight to a rubber suit, and this really 
encased the pilot's whole body in the same sea-level pressure, while 
a nice balance could be maintained by letting the air out through 
the exhaust valves in the boots. 

After a first flight on December 3, when he lost his bearings at a 
great height and landed out of gas 9 0 miles from hi s point of de­
parture, Post spent several clays completing preparations, and on 
December 7 went up again. 

··I headed into the wind which I estimated was blowing about 200 

miles an hour," said the pilot after he landed two hours and 26 
minutes later. " From then on I could see without difficulty Oklahoma 
City IIO miles away and Eirena 150 miles west of my landing field. 
1'he thermometer outside regi stered 70 degrees below zero, yet I was 
comfortable. The flying suit worked perfectly after I had fastened 
the face-piece on my helmet and turned on the supercharger at 20,000 

feet. They hang floral offerings on good race horses. I would like 
to hang one on that Wasp engine of mine. It ran like a clock, and 
that is the same engine that won the Los Angeles-New York race 
and then flew around the world twice, not counting the regular flying 
I have been doing. It has gone so far I would not even estimate how 
many miles have passed under it. As a result of this flight I am 
convinced that airplanes can travel at terrific speeds above 30,000 

feet by getting into the prevailing wind channel." Post planned to 
continue his effort at breaking the record during 1935. 

Woman Flies 17,ooo Miles Alone 

When Miss Laura Ingalls brought her Wasp-powered Lockheed 
Air Express to earth at Floyd Bennett Field, New York, on April 25 , 

1934, she had completed a I7,ooo-mile flight to South America and 
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return alone, since her departure on February 28. She had left 
M iami , F la., on March 8 . She made stops at Ha\ ana; Merida, Y uca­
tan ; 'lanagua, iicaragua · ristobal, C. Z. ; Talara and Lima, P eru ; 
and A rica and ntofoga ta , Chile, en route to antiago. Thence she 
crossed the Andes to Bueno A ires the fi rst A merican \\ oman and 
the third woman in the w rld to do it a lone. he fo llowed the coast 
north to Rio de J aneiro and Para Paramaribo and Port au Spain, 
T rinidad. f ten ra in fo rced h r to fly onl) 15 feet above the 
water. F rom the mou th of the Amazon up the jungle-lined coast 

-- . ~~--- . ..... -::"" 

L AUR A I N GALLS STARTS H E R FLIGHT 

Leaving N orth Beach airport, New Yo rk Cit y, in her \;~/asp-powered Lockheed Air 
E xpress on a r 7 ,ooo mile solo trip around South America. 

to D utch Guiana she had to make two attempts to get through bad 
weather, flying by instrument only. T he Pan A merican Airways 
stations and Stanavo fuel distributors rendered the aerial voyage 
invaluable assistance and helped make her flight one of the outstandi ng 
achievements of women in the air. 

Kingsford-Smith's Pacific Flight 

Sir Charles Kingsford-Smith and his navigator, Capt. P. G. 
Taylor, Australians flying an American Wasp-powered Lockheed 
Altair monoplane, flew from Brisbane, Australia, to Oakland, Calif., 
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between October 20 and November 4, 1934. Their trip of 7,318 
miles was made in three hops-1,700 miles from Brisbane to Suva, 
Fiji Islands, 3,150 miles from Suva to Honolulu and then 2,408 miles 
to Oakland airport. It was one of the outstanding stunt flights of th e 
year, and its success was a tribute to A merican equipment and the 
courage of the aerial adventurers who dared make th e long, hazardou 
trip over the open sea in a land machine. They carried 22 pounds of 
food and a little still for getting drinking water from the sea. 

AUSTRALIA TO OAKLA~TD 

Kingsford-Smith and Taylor land their Wasp-powered Lockheed Altair at Oa kl and 
municipa l airport a t the end of th eir Pacific flight. 

Other Transocean Flights 

The transocean flying season was opened May 14, 1934, when 
George R . Pond and Cesare Sabelli fl ew thei r Whirlwincl-powerecl 
Bellanca Pacemaker from Floyd Bennett F ield, New York, to 
Lahinch, Ireland, in 32 hours. Later they flew on to Rome, Italy, 
their original destination . They tried a return flight on A ugust 18 
but wrecked their machine when they became lost in vVales. 

The second non-stop airplane flight ever made from continental 
Europe to New York was completed on May 28, 1934, when Maurice 
Rossi - and Paul Codas landed their big Hispano-powered Bleriot 
monoplane at Floyd Bennett Field in an unsuccessful attempt to 
break their own non-stop distance record made in 1933 when they 
flew 5,657 miles from New York to Syria. Rossi and Codas had 
planned to fly non-stop from Paris to Los Angeles, but the strain 
of carrying 12,540 pounds of gasoline at the outset proved too much 
for their veteran French plane, and they had to drop clown in New 
York. They had been in the air 38 hours 27 minutes. 

On June 29, 1934, Benjamin and Joseph Adamowicz made their 
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second attempt at a transatlantic flight from the United States to 
l'oland. Flying the same red, white and blue -Bellanca monoplane, 
powered with a \iVright \Vhirlwind 330 horsepower engine, they 
took off from Harbor Grace and headed out over the ocean. They 
flew 2,500 miles in 30 hours and 24 minutes and then landed near 
the French coast at Saint Andre de Messei. After making the 
repairs necessitated by a rough landing they took off again but were 
again forced down at Nedlitz-Thermendor£, Germany. They 
reached \Varsaw on July 2. 

John Grierson set out from Rochester, England, on July 21, 1934. 
in his little Fox ~1oth plane powered with a 130 horsepower Gipsy 
motor on a second attempt at a solo Atlantic crossing by way of the 
northern islands. His first mishap occurred at Reykjavik, Iceland. 
when attempting to take off. This was the second time in two years 
that he had cracked up at this place. He then sailed back to England 
to have repairs made on the damaged parts of his plane. On return­
ing he again took off but was forced down on an uninhabited part of 
the coast where he was found by searchers and then taken to r\ng­
magsalik. Greenland. He then flew to Godthaab and thence to 
Ottawa via Kovunvituk. At Ottawa he again wrecked his plane on 
a landing in the river. He arrived in New York 55 days after leav­
ing England. 

On August 8, 1934. James R. Ayling and Leonard G. Reid left 
\Vasaga Beach, Ontario, Canada. and pointed the nose of their De 
Havilland biplane toward Baghdad, trying to break the world record 
for distance flying held by Rossi and Codos. After flying 30 hours 
so minutes, including six hours of blind flying over the ocean, and 
covering 3,500 miles, they landed at Heston, London. 

Dr. Richard U. Light and Robert F. Wilson flew their Wasp­
powered Bellanca Skyrocket, equipped with Edo floats, from Cart­
wright, Labrador, by way of Greenland, Iceland, the Faroe Islands 
and on to the Orkneys between August 27 and September 6, 1934, 
and considered it only part of a round the world jaunt, thus making 
transocean hops rather commonplace adventures. 

The only disaster in transocean stunt flights in 1934 was Charles 
T. P. Ulm's tragic attempt on December 3 to fly from Oakland, 
Cali f., to Australia in a British land plane. He and his companions, 
George Littlejohn and J. S. Skilling, lost their bearings and were 
forced down by empty fuel tanks near Hawaii. An intense search 
by sea and air failed to locate the Ulm party, whose plane was not 
built for over-water flying, and was unfitted for floating in the sea. 

Rear Admiral Richard E. Byrd's second Antarctic expedition to 
Little America made twelve major flights during the entire year 
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1934 . .!\bout 200,000 square miles o f: A nta rctic terri to ry were added 
to the map as a result of: these fli ghts, and the a rea was cla imed for 
the U nited S tates . O n Tovember 23, 1934, \dmiral Byrd , with 
Harold June as pilot, fl ew the expedition 's big Curti ss-\iVr ight Condor 
1,104 miles over 1\tJ:arie Byrd land, crossed a plateau and located an 
extension of: the Queen Maud mounta ins J70 mil e ahead of the Ia t 
point where past exploration had shown them to exi t. J:7 1yina two 
miles high the party confirmed its beli ef that the mountain range· o f 
1\ntarctica are a continuation of th e · ndes of South A meri ca. 

Lincoln E llsworth , Sir George Hubert \ iVilkins and Bernt Bal­
chen, famou s pola r pilot, in their ship the " \iVyatt Earp", entered 
the Bay of: vVhales in A ntarctica in January, 1934. Their orthrop 
plane, "Polar Star", was taken off the ship and berthed n the ice 
shelf for a test flight. E ll sworth and Balchen planned to fly acros 
the Anta rctic continent. The ice shelf was about 25 feet thick W ith­
out warning it split apart, and the adventurers saw their plane drop 
into a crevasse, supported only by its wings. Then the fl oes started 
drifting, and the members of the party, hopping from one ice cake 
to another, chased the machine for a mile before they caught it. It 
was returned to the U nited States for repairs . The party was back 
on the other side of Antarctica, near D eception I sland , late in 1934. 
On a round trip flight of 400 miles on January 3, 1935, Ell sworth 
and Balchen added to the map of the known world five islands, three 
fjords and several mountain peaks. 

AT LITTLE AMERICA 

Admiral Byrd's Curtiss-Wright Condor on Edo floats in the ice near his Antarctic 
· · · · base. 



CHAPTER X 

PRIVATE FLYING 

. \ctivities of Private Owncrs-N umber of Planes and Pilots-Sea­
plane Bases-Air-Cruising-Hunting Outlaws-Exploration by 

Air-Prospecting-Sportsmen Fly to Game Fields-Air-
craft in .Business-Air Races-Gliding and Soaring. 

M A?'l"Y and varied were _the ways by which airplanes saved 
tunc and money for pnvate owners in 1934. Business men 
used planes in scores of different operations. Industrial 

companies trying to sell more of their products sent out their sale5-
mcn on long flying trips to visit more towns and call on more cus­
tomers in the quickest possible time. Professional men, doctors. 
engineers, advertising experts, public officers and others accomplished 
innumerable missions by way of the air. Explorers. prospectors. big 
game hunters. fishermen and a host of others climbed into their 
planes and flew out over land and sea. mountain and jungle in an 
unceasing quest for adventure, new discoveries and extraordinary 
accomplishments. The year was remarkable for the variety of 
achievements accredited to the private pilot, flying either his own 
plane or the machines of some company, business house or other 
institution. 

The Bureau of Air Commerce, of the U. S. Department of Com­
merce, reported in the United States and possessions 13,949 licensed 
pilots (compared to I 3.960 at the end of 1933) and 8,322 licensed 
and unlicensed, but identified. aircraft (compared to 9,284 at the end 
of 1933) a very slight loss for 1934. The 6.339 licensed aircraft at 
the end of 1934 almost equaled the 6,896 licensed machines 12 months 
previously: while the number of unlicensed machines dropped from 
2,388 at the end of 1933 to I ,983 in 1934. In addition there were 486 
gliders. . . · 

California led all other States With a total of 897 aircraft, New 
York State was second with 8q, Illinois third with 5 IO, Pennsyl­
vania fourth with 490 and Ohio fifth with 460. Approximately 2,000 
airplanes were in the hands of private owners. 

The Bureau of Air Commerce accounted for the 13,949 licensed 
pilots in these cl~ssi~cations: Thos_e holdi~g t_ransport licen~es 7,114; 
limited commerc1al licenses I ,oo6; mdustnal licenses ro: pnvate pilot 
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licenses s,no; and amateur 679· \mong the tran ·port pilots about 
670 held scheduled air transport ratings entitling them to command 
planes operated on the air lines of the United States. T he total li st 
of pilots included 371 women among whom 67 held transport li ­
censes, 34 limited commercial, 225 private, 45 amateur and one 
autogiro. 

The popularity of seaplanes fo r private owners g rew in 1934 with 
development of marine flying terminal facilities in waterfront com­
munities, such as the turntable ramps in ew York at the foot of 
\ iVall Street and at Thirty-first Street on the East River. Those 
bases-designed originally by Edo Aircraft Corpo ration-handled 
many p1·ivate ships as wei! as schedul ed operations. A number of 

MILES H. VERNON'S WACO D 

The sportsman pilot and his Whirlwind-powered Waco D. 

other progressive cities at the end of the year were planning similar 
facilities. 

Throughout the year, winter and summer, groups of men and. 
women, and youngsters too, might hav~ been seen winging their 
way over the American countryside for the sole purpose of enjoying 
the magnificent views that one finds only from a grandstand seat in 
the sky. The fourth annual invitation seaplane cruise was made in 
July with 14 planes carrying 40 persons on a round trip between 
New York and the Thousand Islands in the St. Lawrence River. 
The aerial armada was commoclored by Richard F. Hoyt, with George 
B. Post as fleet captain and Rudolph R. Loening chairman of the 
regatta committee. The colorful fleet of over-water era ft included 
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th 11 · w 'urti - i\fright amphibia n a L oenino- Ionoduck a Com­
mut r , ikor ky ·a ·oia-Marchetti , Fleet and v\ aco plane . 

complete li t of the men and women who fly their own planes 
fo r the fun of it, and who would much rather fly across country than 
Iri ·e their ov,;n cars downtown during the ru h hour, would present a 
cr ss-section of the social and bu ine s life of the nited States. 
\ i . K. Vanderbilt, Alfred Gwy nne aoderbilt four members o£ the 
IuPont family, includin o- Richa rd and \lice duPont \\ ho made the 

g rand flying tour of the e t Incli e and South America, Senator 
· illiam Gibbs 1\ .c ·doo M r. and M r . Reginald L. Brooks, Nir. and 

M r . G1·over Loenino·, Bernarr Macfadden the publisher, George 
H earst , David Ingalls, ol. E dward A. Deeds-they are only a few 
of the increasing number of \mericans who think nothing of flying 

BELLANCA SENlOR SKYROCKET 

Wallace Beery's new touring plane with all the latest equipment, including radio . 

from one end of the country to another to keep a single social or 
business engagement or spend a fe\v days with friends. The motion 
picture colony in Hollywood has become so air-minded that a star 
now creates much comment if he or she does not own an airplane and 
use it for all trips longer than rso miles. . 

Earl Kelton, Paramount movie director, used a Stinson Model R 
to carry him and his friends on hunting trips in northern California . 
They reached camp in a few hours, and had the rest of the time for 
hunting, instead of spending most of their trip wandering over the 
surface getting there. 

Governor Guy B. Park of Missouri headed a long list of distin­
guished persons who flew in the aerocade around his State during 
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three cl ays of July . The thirty shi ps par ticipating were marshalled 
by P hil L ove, one of M issouri 's famous pil ots. Loui s C. Seavern s, 
of Chicago, w ith George F isher , pilot, took hi s father and mother 
on a round trip fl ying cruise to Sarasota, F la . It turned out to 
be a g reat adventure fo r th ey fl ew over f ores t fires ragino· in 
K entucky, Tennessee and Georgia. Their S tin son monoplane ""cov­
ered the 2,~45 m_il es ~f fl ying on 330 gall ons of gasoline and 2_Yz 
gallons of 01!, w h1 ch w1th hangar fees, brought the cost of transpor­
tation to $98, as against $214 which they would have spent fo r ra il ­
road tickets, to say nothing about the vast sav ing in time. I n tw u t 

"1 b 2 r sportsmen JH ots 111 ade a massed fli g ht (rom Por tland to T he 
Dalles, Ore., and return. 

Three women f rom <ew York, sisters a nd a ll over 70 yea r o f 
age, cha rtered a big monoplane and lef t Cairo. Egypt. in April. th eir 
fli ght itinerary inclu ding J eru salem , Baghcla I. Babylon , T eheran. 

AERONCA FLYING CLUB 

Aeronca pl a nes, Acronca-powered , read y fo r a fl y ing p icnic at Cincinna ti , 0. 

Istanbul and A thens, thence to the end of the tri p a t Bremen, in 
north Germany, in less than four weeks a fter the start . T he adven­
turers were Mrs. William H. M oore, M rs. L. I. K ni ght and M rs. 
Willi am H. Colvin, whose husband accompanied the party. M ost 
of their clays were spent looking clown upon antiquity f rom the 
comfortable cabin of their plane. A t night they sought shelter in 
primitive native inns, wherever they might be. It was a long, long 
cry back to the days of that terrestrial shi p of the desert , the camel. 
plodding his patient way over the hot sands while his passengers 
scanned the far horizons for dust storms or marauding bands. 
Camels are going out of fashion among visitors to the desert coun­
tries of the Near East. 

Dr. Richard U . Light, professor in the Yale School of Surgery, 
and Robert Wilson, of New Rochelle, N . Y. , put their Wasp-pow­
ered .Bellanca Skyrocket on Edo floats and set out on a lei surely 
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The noted explorer , l\1r. and lVI rs. Martin Johnson, in their W asp-powered Sikorsky 
amphibious frighten a herd of wildebeeste near T angany ika . 

world flight in midsummer. T hey flew up to Greenland and crossed 
to E urope by way of Iceland, thence visiting Europe and Asia. They 
flew to the Philippine I slands, and returning to the United States by 
boat, made another air tour in the \"fi.T estern Hemisphere. O n their 
return in January, 1935, they had flown 29,000 miles without even 
a forced landing. 

Up and down the United States officers of the law sped in their 
flying ships to add one more point to the fact that gunmen, gangsters 
and crooks cannot get away with it . Time and again outlaw bands 
seeking refuge in out of the way places found to their 'sorrow that 
the eye of the la\v ha·s limitless vision when it becomes an eye in 
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the sky. Agents of the Department of Justice chartered plane· and 
chased Dillinger' s gang out of one State and into another, then an­
other, and kept them constantly on the move. The gangsters in 
turn hired planes and made getaways on several occas ions · but air­
planes, being civili zed machines requiring civili zed attention, be­
trayed the bandits when they came to earth for gasoline and repa irs. 
There was no hold-up or kidnapping in which planes did not figure 
to some extent. Even after the bandi1·s were captured, rescue 1 y their 
fellow-criminals was made impossible by whisking the prisoners out 
of sight in planes and landing them secretly vet·y often hundreds of 
miles away near some convenient prison where only armed g uard . 
were present to receive them. 

Dr. Barnum Brown , of the A merican 11useum of atural H istory 
in New York, covered g,ooo miles in a survey of the we tern tate. 

LUSCOMBE PHANTOM 

A Warner-powered plane for the private owner. 

and made many important discoveries which he believed would have 
el~ded any party seeking to pry into the secrets of the earth as it 
extsted thousands, even millions of years ago. Immense tracts, 
sometimes covering thousands of acres, were explored in Wyoming, 
first by air. When they showed promise of containing fossils the 
party would land and explore. Invariably they found their aerial 
surveys correct. In New Mexico and Arizona Dr. Brown's party 
located hitherto unknown sites of human habitations believed to have 
been occupied by the earliest peoples in that section, according to 
the general knowledge of the surrounding countryside as obtained 
from the air. Scientists had explored that section on foot for years 
but had never found the new archaeological sites, one of which is 
near Pueblo Bonito, N. M., and the other near Winslow, Ariz. 

The airplane offers a birdseye view of such vast dimensions that 
hundreds of square miles can be minutely studied in hours as against 
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months and ) ears of arduous labor on the surface. Such was the 
e . .-x:perience of Lewin B. Barringer and his party in ictor Dallin's 
Bellanca plane on an exploring trip to detemune the nature of the 
great scars on that particular part of the earth's face known as South 

arolina. Great craters, some of them more than a mile \vide, and 
nearly round, had defied the scientists who had e-xplored the region 
near } Iorence, . C. F r years it had been as umecl that the numer- . 
ous craters had been caused by "inds and tides when the sea e-xtended 
over that region. The aerial ur e · offered convincing evidence, 
ho'' e \ er, that the saucer-like holes had been made by a cornet which 
had I lit into fragments and bombarded the earth ,, ith meteors. 

The famou e-xplorers, i(r. and l\IIrs. 1 i(artin John on, took two 
"ikorsk) plane with them on their most recent _ frican adventure 

' hen they traver. eel thou and o f miles O\ er the wilderness of Kenya 
an I Uganda meeting strange peoples and even stranger members of 
the animal kingdom. 

FAIRCHILD CABIN MODEL 24 

A three-place plane for the private owner. 

During the summer Bradford \iVashburn and hi s companions of 
the Harvard-Dartmouth expedition conquered the great Malaspina 
Glacier in Alaska. They worked for months making their prepani.­
tions and one clay took ;ff on a flight with photographic equipment. 
Within five hours they had taken more than 200 pictures of one of 
the largest coastal glaciers in the world, flying above snow-capped 
peaks and ice fields at heights of two miles. Later, the plane circled 
over the camp of the party which was climbing Mount Crillon, drop­
ping n1.essages. They also used the plane to drop food supplies for 
the advance party of climbers; losing only two cans of peas in a total 
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of 1,200 pounds of various foods and things dropped from a height 
of 7,000 feet above the snow-covered slopes of the mountain. 

Innumerable were the instances during the ) ear when men and 
women had the thrilling ex perience of making unexpected discoveries 
from the air, such as that of Berna rd F. Davis who studi ed an aerial 
picture of Ashdown Forest near L ondon, E ngland , and fou nd that 

CURTISS-WRIGHT AMPHIBION 

The Commuter, Whirlwind-powered, designed by Capt . Frank Courtney, a five­
place pusher biplane with a third wheel to prevent nosing over i.n landing. 

it betrayed the existence of a road built by the Romans when they 
occupied the island. In fact, it was the first Roman road to have 
been discovered in England during the last 200 years, and its course 
for the first time offered convincing evidence that the Romans used 
London as a clearing port for their ships. 

Twelve clays by burro over dangerous trails of the Andes Moun­
tains and thence clown the River Kaka in Bolivia on small rafts of 
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wood formerly aw.aited the daring prospectors 'vvho for hundreds of 
years have tried to find the lost lodes from which the Incas procured 
gold for their fabled treasures, the same gold which the Spaniards 
failed to find in the siA1:eenth century . One hour of flying in a 
S ikorsky amphibian saved days of ·urface travel for Ralph A. O 'Neill 
and his associate worbng claim in the hea rt o f the Bolivian jungle. 
N ot only were they flying back and forth to civilization, but they were 
flying mining equipment over the ndes and setting up machinery, 
building homes with modern conveniences and maintaining a con­
stant store of food , medicines and other supplies without which, men 
born to the comforts of the tO\\ n would not long sun ive and work in 
that wilderness. 

\ iVhere a pack train would take ro difficult clay of weary, hazard­
ous wandering through mountain passe Gordon Barry and hi L ock­
heed Orion made a daily round trip between Nlazatlan on the west 

A BEECHCRAFT FOR BUSINESS 

Model 17-R with Wright Whirlwind engine. 

coast of Mexico and the San Luis mine 70 miles inland. He fle\v 
IJetween the seaport and the mine in 25 minutes, carrying mail , pas­
sengers, supplies, anything at all so long as it would go into his ship : 
and he took out the gold milled at the mine. Amazing was Barry's 
~-..;:planation of the ease with which the new type retractable landing 
gear made such flying reasonably safe. The great danger in the past 
was forced landings in rocky country, when wheels catching in the 
ruts or bumping against stone would nose the plane over ancl wreck it. 
Barry was prepared for forced landings. He would keep the wheels 
up and land the plane on its bottom as a skid. The twelve American 
families at the mine depended upon Barry to keep them in touch with 
the outer world, because in wet weather nothing, not even a mule, 
could travel over the surface. 

During the year Frank Whaley and Harry Nelson of Seattle, 
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Wash., flew up to Nonw, A1aska, and thence on a prospecting trip by 
air to locate a gold claim discovered by Indians. The N ortln ·est 
recorded a dozen instances of flying food supplies and even dynamite 
to mining camps isolated by storm and flood. In Nelchina, Alaska, 
six miners and as many dogs dragged a huge log back and forth 
across one of the few open spaces, laboring for days until they had 
leveled off a field big enough to permit planes to land with supplie 
and an increasing number of prospectors. Throughout the world th e 
high price of gold sent thousands of old-timers once aga in into the 
back country seeking the precious meta l ; but no longer lid they wait 
for trails to cl ear and storms to abate. T hey were making th e loner 
journeys by air. 

WACO CABIN YKC 

A four-place executive's plane with 2 25 h.p. Jacobs engine . 

Ten tons of grain were showered over seven northern New Jersey 
counties when 18 planes participated in the winter game f eeding 
program of the Consolidated Sportsmen of New Jersey. Cut off 
from their regular food supplies l>y heavy snows the deer in north 
Maine were starving to death when public-spirited citizens donated 
money and bought food, then, under the direction of the State Game 
and Fish Commissioner, flew it into the region where the herds had 
been spotted from the air. At the same time a growing number of 
sportsmen were using flying craft to shorten their journeys to hunt­
ing grounds in a dozen States. Freel H. Harris of Brattleboro, Vt. , 
used his Waco to get him into big game territory. The number of 
flying sportsmen on the Pacific Coast increased amazingly with the 
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a ailabiljty of landing fields in the game country of the Far\ ·est and 
in 1\lle..."ico. Many week-end hunting trips took the place of one or at 
most two t dious trip a year. Instead of days pent getting to a 
plac \\here one can hunt, an hour or two wiU put your hunter within 
\ ·a I king distance of hi s camp. During 1934 hundreds of airplane · 
landings were made on the Tunn I Monache Meado \\"S and Temple­
t n landing .field , I ringin cr p rt m n t the fi lung grounds in the 
In) o N ational l~ ore . t in ali£ rnia. 

ne of the mo ·t con dent p rt ·man 1 ilot in 1934 was Dr. John 
] . 1 rock of r,an as - ity, ·Mo., who had been flying hi · own plane for 
y ar having acquired the habit of fl ying once a clay regardless of 
th weather or his de tination . I-Ie would lea' e his office and fly 
clown to hi s 2.700-acre tract _ -o mile eli tant in the zark ~foun-

A STINSO. FOR BUSI.t~ESS 

min"-powered Stinson cabin plane with Lycoming-Smith controllable pitch 
Lyco 0 propeller, u ed by the Cleveland Pneumatic Tool Company. 

. . and there fish in hi s own trout tream. The Kansas City 
ta111S 1 . . f. b . I . ' I . Chamber of Commerce gave 11m a pnze or emg t 1e c1ty s c 1amp10n 

private pilot. 
One of the most meritorious of aerial hunting pastimes was run-

. cr to earth the coyote which makes life miserable for the wild stock 
nlnb . B'll. 1\1 in the West. Flymg out of 1 mgs , n ont. , a party of hunters bagged 

22 
coyotes within two v~eeks.. Colorado hunters did even better. _ 

They got as many as 15 m _a smgle _clay. 
Amateur sportsmen havmg nothmg better to shoot at because of 

closed seasons flew out and chased coyotes, which can be shot from 
the planes when they do not make cover, because of all the animals 
protected by law an ex~epti01: is made ~\rith wolves and coyotes. 
Nothing has been found 111 the1r favor. 1 hey can be shot from the 
air, and they alone of all the so-called game are considered fair sport 
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for the hunter who uses hi s plane in actual hunting . It was fa ir 
enough to use planes to get to the hunting grounds, but after that 
it is not considered cricket. vVitness, for example, the pilot \· ·ho was 
arrested in Oregon. He was accused of mercilessly driving wild 
geese off their protected preserve where they sought sanctua ry, t hen 
herding them through the air ac ros: open water to the blinds where 
hunters awaited them with a barrage. 

More peaceful and none the less thrilling was the flyin o- of four 
Nebraska ranchers whose ranges aggregate more than 300,000 acres . 
It was impossible to traverse that vast country and keep track of 
cattle from the surface, especially after severe storms. They did it 
by airplane, flying out and checking their herds in th e only po ihl e 
and by far the quickest way. 

THE KINNER SPORTWING 

A two-place ship w ith r25 h.p. Kinner engine. 

C. C. Anderson of Stockton, Calif., managed a 773-acre walnut 
orchard from. the air. With ro miles of concrete pipe lines and more 
than 300 miles of contour irrigation ·ditches on the property a week 
or more of steady hiking would be necessary to cover the surface 
between the rows of trees . Anderson went up daily during the grovv­
ing season, flying back and forth some 6oo feet over the orchard. He 
checked the flow of water in the irrigation ditches, inspected the 
condition of the trees and observed the result of spraying opera­
tions. He could do the job in an hour or two, thus saving a week of 
hiking. Moreover, he gave the entire property a thorough examina­
tion every day, instead of once or twice a month which would be the 
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best he could do b urface methods. The results were more and 
better walnuts. 

Lawrence Holland of Ogden, -tab, used his Stearman to fly 
e ·e ry where '' ithin a radiu of a thou and miles ''hen he went out to 
bu) u p cattl e and sheep. He landed on the best spot he could find 
at a r anch b ught a few carload of tock and was off again to the 
n xt place . He traded wi th rancher in Idaho, tab, Nevada and 

recr n ; and the buyers wh u ed only automobiles found Holland 
their most acti e competitor. 

D uri_ng the flood at allac and 
1 "3-34, five a irplanes formed the 
th towns and the outside world. 

K eUoo·g, Ida ., in the winter of 
only connecting link between 

'fore than so,ooo pounds of 

AERONCA ON EDO FLOATS 

Don Cooke's Aeronca on Edo fl oa ts at his home in Easthampton, Lon"' Island , N.Y. 

suppli es were fl own in and 500 passengers flown out before surface 
t raf-fic was restored. 

Literally thousands of different uses were found for private air­
craft in business. The fastest delivery service ever devised " for at:J.Y 
point in the State" was maintained by the Rochester Photo Supply 
Company of Tulsa, Okla ., using a Stinson Junior. It was becoming 
more popular month by month, and recognized as a tremendous as. et 
in the growing business of the finn which delivered purchases by 
a ir anywhere in Oklahoma. Moss Patterson, of the Oklahoma Trans­
portation Company, guided the destinies of bus operations covering 
r,200 miles in three States. He flew his VVaco cabin plane to clivi-
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sion points, covering most of them in a single day; and he fo und that 
he could get around and take ca re of the business by fl ying about 300 

hours a year. He estimated hi s expenditures for thi s aerial travel to 
be about ro cents a mile, including all overhead. 

"The cost of operation a mil e does not e-xceed that of an auto­
mobile," said Burnside S mith , president of the May flowe r Transit 
Company of Indianapolis, Incl. , speaking of hi s \ "tl,iaco plane in ma in­
taining close contact with more than 300 furniture warehouse orga n­
izations with which he did business throughout the country. l -I e 
fitted the cabin of hi s plane with a full length cot that he mi crht Jeep 
while hi s pilot fl ew hin1 from one city to another. \ "tl,i hen \V. v\ . 
\iVright , of th e General O utdoor Adverti sing Company, wanted to sell 
space to clients in O maha, eb. , he took them up in the air and 
showed th em just where heavy traffic on th e hig hway made outdoo r 

CONSOLIDATED LIGHT TRAINER 

A Fleet F-ro-G powered by a Menasco engine. 

advertising desirable. The P ublic Address Service Com1 any of 
Dallas, Tex. , h<mdled the sound equipment in 120 movie houses in 
Texas, Arkansas and Oklahoma. R. Z. Glass, the head of the firm. 
used his Lambert J\l[onocoupe to cover the territory, transport fdm s 
and carry service engineers on emergency repair jobs, sometimes hun­
dreds of miles away. Herbert G. Fales, high official of the Interna­
tional Nickel Company of Canada, maintained a Lockheed Vega and 
a Stearman sport plane near his New York City headquarters, doing 
all possible traveling by air. 

Almost daily one reads in the newspapers exploits of the famous 
pilots who are now handling the aviation departments for industrial 
concerns. The oil companies are among the leaders in this field. 
using planes for every conceivable kind of transportation, advertising, 
executive transport, sales trips, business surveys and emergency 
errands between offices and various units in the field. Notable among 
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the a\ iator who e '' a rk ha di tinguished them during the last ) ear 
are Alford J. ( aptain l \ illiam of the 1ttlf Refining Company, 
Jame H . Doolittle and Jame . Haizlip of the hell Petroleum 

orporation, J. D. "Duke J ernigan of the Te.'Cas Company, Harry 
'A. Hov' ze 1--Iumble il Du lie) 'teel of h.ichfield O il, rt Goebel of 
P hillip Petr leum, and a h t of others. 

The on. oli clat 1 Lob ter m1 any of Gl ucester 1\Iass. main--
tai ned a fleet of boat which op rated far and ncar along the Ne"' 

0\ER THE ROCKY MOUNTAI S 

C. C. Moseley m his Whirlwind--powered Curtiss--Wright Speed' ·ing on a jaunt 
over the peaks of Southern California . 

E ngland coast, for the sole purpose o E bringing into port these deli -­
cacies which have a nation--wide market. Cold weather, storms at sea 
and a variety of conditions can upset t he most caref ul planning of a 
lobster fleet ; and lost time in that business means huge financial losses 
when delays keep cr~ws idle at their posts. So the company acquired 
a plane to operate out of Gloucester on any kind of mission requiring 
speed. Radio enabled the pilot to contact any ship in the fleet, ·find 
out when it was in trouble and help in any emergency. And in 
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emergency, too, when surface conditions prevented shi pments, th e 
airplane would take aboard a ca r rro ot lob ters to go A) ing out to 
market for delivery when the market needed them mo ·t. 

M ilk was fl ow n into Chicago, a th ousa nd qua rts to a I lane, when 
a strike tied up th e surf ace de li ve ry system. D ctors saved the li ves 
of patients by flying to th e most i a lated places when minute mea nt 
li fe or death. 

National Air Races 

The nat ional races a t Cleveland , O hio, from August 31 to cp­
tember 3, 1934, thrilled the greatest crowds in the hi story of Ayin u 
shows in the U nited S tates . Special rac ing planes, acrobatic machi nes 
and new gadgets de ·igned to let pilots win fl yin o· contests w ere no­
table for their excell ent const ructi on and streamline fini h. Douglas 
Davis made the highest speed of th e meet when he hurled hi s \ edell­
Williams \ t\fasp-powercd r acer through space at 306.215 miles an 
hour. Fie won the Bendix transcontinental clash from Los A ngele ­
to Cleveland at an average speed of 216.237 miles an hou r. J. \. 
\ 1Vorthen in a racer of the same type won second 1 lace at 203.213 
miles an hour. \ t\f hen V incent -Bendix offered $3,500 to the pilot\\ ho 
would break the existing coast-to-coast record , Roscoe T urner in hi s 
\ t\1 edeH-\IVilliams Hornet-powered Special sped on to New l. ork and 
broke his own transcontinental record by one minute 58 seconds, 
making a new a ll time coast-to-coast mark of JO hours, two minutes 
and 57 seconds. Turner also won the Thompson Trophy R ace after 
Douglas Davi s, who had been leading, crashed on the seventh lap of 
the twelve-lap contest. Lee :Miles \-vas a consistent w inner o f the 
Shell clashes in his Menasco-powerecl M iles and Atwood Special. 
Roy T. Minor won second place in the Thompson Tro1 hy l~ace with 
hi s Brown Special, Menasco-powered . A total of $38,020 in cash 
prizes was distributed among the contestants whose racing fortunes 
may be summarized by their winnings, as follows: Roscoe T urner 
$8,625, Douglas Davis $7,765 , Roy Minor $4,085, L ee TVIiles $3 ,935 . 
Johnny Worthen $3,250, Harold Neuman $2,515, A rt Chester $2,055. 
Roger Don Rae $r,66o, S. J. \ t\fittman $1 ,205, Earl O rtman $640, 
\IValter \IVedell $425, J oe J acobson $330, A rt Davis $r6o, Roy H unt 
$t6o, H. Rasmussen $r6o, and O wen R. Tilbury $40. 

The Pan American races at New O rleans rivaled the famous 
Mardi Gras, held at the same time, in providing ,thrills and entertain­
ment for the huge crowds visiting the city from February 14 to 19, 
1934. Shushan A irport, the new $4,000,000 air terminal, received a 
baptism of flying in all its varied and amazing forms. Milo Burch-
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am, of Long Beach. Calif., and ~lichel de Troyat, of France, brought 
the crowd to its feet with their stunts, and then to make this meet 
mo~t astonishing, Harold Johnson, an air mail pilot of Chicago, went 
up in a tri-motored plane and did most oi the stunts that the others 
had performed in their special small craft. S. J. \Vittman set a 
new world record for light planes when he drove his red racer, weigh­
ing only 430 pounds. at a speed of 62.137 miles in 27 minutes, 6.7 
seconds. a rate of I37·:i miles an hour. 

The sixth annual All .-\merican races at Miami, Fla., January 
1 1 to q. 19.)-f.. attracted sportsman pilots from all sections of the 
country. Hundreds of priYate pilots and their ladies, their children 
and in some instances their grandchildren. took occasion to emulate 
the birds and fly south for the big meet. Jack \Vright. of Utica, 
:N. Y .. made a world record ior light cabin planes when he averaged 
167.484 miles an hour over a closed course of 62.137 miles. Lee 
Miles made 194·5 r I miles an hour over a r s-mile triangular course. 
HO\vard Hughes, the motion picture producer, averaged r85.707 
miles an hour over a 20-mile course in the sportsman pilot free-for­
all contest. Jimmy \i\Tedell made 233.717 miles an hour over two 
laps of a r s-mile course. Larry Sharples, of Philadelphia, took first 
prize of $2,599 in the sportsman pilot's race from Orlando to Miami, 
leading a field of some go airplanes. 

The growing popularity of the Xinety-Nines, a club of women 
pilots numbering among its members nearly all the galaxy of flying 
stars who prefix their names with Miss or Mrs., was eYidenced by 
many women's flying meets which that organization held in different 
cities in 1934. 

Under the Soaring Society of America motorless flying in 1934 
won increasing popularity as a sport, a training medium for power 
plane flying and a means of aerodynamic and meteorological re­
search. The highlight of the year in performance was the world 
record flight (later bettered by German pilots) of Richard C. du­
Pont. He soared I 58 miles across country from Elmira, N. Y., the 
scene of the Fifth Annual National Soaring Contest. to Basking 
Ridge. N. J. This outstanding performance, made possible by 
favorable thermal conditions on the afternoon of June 25, 1934, 
exceeded the world record of 136.8 miles established by a German 
pilot in 193 I and the American record of 121 miles which duPont 
had made along the Shenandoah ridges in September, 1933· He used 
an Albatross II sailplane built in 1934 by the Bowlus-duPont Sail­
plane Corporation, which moved its factory from Los Angeles to 
\Vilmington. Del., in September, 1934. DuPont led all contestants 
in points won and was named national soaring champion for the year. 
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The annual contest at E lmira was held June 23-July . T he 63 
contestants fl ew eight sa il planes and 24 ·econda ri es (a! ·o called 
utilities) f or II7 hours 31 minutes . There were 128 launchings f rom 
the three ridges used , eight o£ them a irplane tow s. T here were a lso 
eight airplane tows from th e A merican A irlines a irport. ixteen "B" 
(gliding) and 16 "C" (soa rin cr) licen. es ·were issued. 

Two women, Tvlrs. Barnaby and l\J rs. Dorothy . 1-Iollerman , o( 
LeRoy, N. Y., r eceived their soa ring li cense. in I93 r. Jn 1934 M r . 
Holderman made a duration fli ght of four hour. ancl 3 r minute·, thl! 
longest any American woman had ever soared, to win the durat io11 
competition open to both men and women fl ying se ·ondar ies, and the 
duration contes t fo r women only . M 1-s. R ichard . dul ont oa r cl 
fo1· four hours and 21 minutes. Excell ent f-li ghts were made 1 y M is 
Margaret Kimball, of Lexington, Mass ., and by /[ iss Gret ·he11 
Reighard , of Ma nsfi eld , The second annual soarin o· expedi ­
tion to the Shenand oah Vall ey in . cptember centered at Big fead ­
ows, Va., where th e -ational Park ·ommis ·ion had constructed the 
first Federal soa ring site. 

COL. LINDBERGH'S LAMBERT MONOCOUPE 

It nestles beneath a Douglas transport which he , as chairman of_ T\VA'S technica l 
committee, approved for that line 's passenger serv1ce. 
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AERIAL SERVICE 

.. \[ i··cella neou 1 erati n - 'Fly Yourself P lanes [ r H ire -
·ba r te r ervice - R.e\ enue fr m I ublic P rojects-Sightseeing 

and por t T ra \ el-i\'Ia rine :-\erial · er vices-Aerial P ho­
tography. 

B Y and g irl weetheart elOJ in n· fr m irate 1 arents and irate 
pa rents pursuing eloper , bandits fl eeing f rom the law and 
officers chas ing bandit , alesmen hurr) ing to make sales and 

thei r bosses hurrying a fter to make ure they had made them, candi­
dates fo r offi ce and rival candidate , SJ ort men hunting for the fun 
of it and hunters making a bu ines of hunting-they were only a 
f ew of the tens of thousand of per ons '' ho were phoning local 
ai rpor ts a t the beginning of 19r to hire taA-i a irplanes to take them 
up and away to where\ er the · wanted to go in the fastest vehicle 
yet dev ised. There had been more than thirty million miles of such 
fly ing in the · nited States during 1934· 

F lowers and bugs, seeds and dynamite, movie comedies and news 
reel tragedi es, medicines, furs and fi sh, tools and parts to repair 
broken machinery, everything peri shable or needed in a hurry at any 
t lace off the beaten track of regular air line schedules might have 
been seen speeding overhead clay or night in one of the 4,500 airplanes 
stimated to have been in use among aerial service and miscellaneous 

fly ing organizati ons in the U nited States on January r , 1935. The 
number of aerial repair stations approved by the Bureau of Air Com­
rnerce had increased in J 2 months from 139 to 150 at the beginning 
of the new year. 

T he " drive yourself" idea of renting motor cars was spreading 
rapidly in the fi eld of fixed base flying operations. Hundreds of 
operators had found that they could rent planes to amateur pilots for 
occasional fli o-hts or cross-country tours; and thi s business showed 

~ . 
much promise of development. It was significant that pilots who 
could not afford to maintain their own machines were still enthusiastic 
enough to rent equipment when they had the means. For example, 
the Robinson Air S ervice, Rochester, N . Y ., r ented planes for 708 of 
th e 2,568 flights made by its four machines in 1934. 

P opularity of the charter service, in which one hires a pilot and 
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plane to fly him direct on an individual trip, was rowing rapidly as 
the country emerged from the depre. sion. Development of night 
fl ying and ability of aerial service pilots to fl y by instrument in bad 
weather accounted for the g rowth of charter servi ce; and logically, 
because the patrons could depend upon getting through to their 
destinations with little chance of being crrounded en route, prevalent 
in the not so distant past. T hi was noted es pecially by the \1\ a h­
ington A ircraft and Transport orporati on, operat ing from Boeing 
Field , a t Seattle, vVash. D uritw the yea r more than 2_:;0 cross-

• 

NEW KELLETT AUTOGIRO 

The KD-1, Jacobs-powered, wingless, controlled by tipping the rotor blades. 

country charter flights were made by that company, with much night 
flying. :Most interesting, aside from the scenic flights over the 
Olympic mountains, Puget Sound and Mt. Rainier, were the flights 
of passengers and express to Vancouver or Victoria, B . C., to catch 
Pacific steamers after missing connections at Seattle. 

The policy of Government bureaus to hire private companies for 
special flying missions and thus encourage commercial flying provecl 
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a b on to man) operators, in some in tances forming an important 
part of their bu ·ine fo r the year. Hiring pri\ate concerns to fly 
hi o·h f r weather ob en at ions, fo rest fire patrol, transportation of 
men an I . up1 li es, aerial photographic work, crop dusting and sur­
ve_yin and many other activ ities combined \ ith the orders frorn 

tate. , c unti e and municipa l o-ovemment er ed to augment cash 
r ce ipt f r m tran ient . Mountain A in\a) S Corporation, of Lara­
mi e, \ 1\ yo . had 38 hour f \ ·eather fl) ing during the year much of 
it !.>lin 1 flving and ome at altitudes up to I8,ooo feet. N oteworthy 
wa the fact that tho ·e com1 ani es maintaining fir. t-class equipment 
f r Ia · and ni ght work an I pilots car 'tble of instrument flying rc­
c ivcd the bulk o f the bu ·ines . 

FOUR-PLACE CABIN WACO 

Model CJC, with Wright Whirlwind engine. 

Typical of the sightseeing service rendered by many companies 
was that of Grand Canyon A irlines, Inc. Operating from Grand 
Canyon, A riz. , under State franchi ses, the company made two daily 
scenic flights over the Canyon during nine months of the year. 
Besides its fixed base airport, the company had a field at Fredonia, 
another on the North Rim and six fields at trading posts in the Indian 
r eservations. It had a State franchise to operate daily service be­
tween Phoenix, Grand Canyon and Salt Lake City; but like so many 
other companies was delaying operations pending more settled busi­
ness conditions. The Canfield Flying Service, of ·williston, N. D., 
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besides routine aerial service and school, was on <ur patrol f r the 
lVIontana, Dakota Power Company's high lines and gas lines. It 
also specialized in taking big game hunters into Canada . nother 
specialty was exterminating coyotes on sheep ranches and hun ting 
hor se thieves from airplanes. \ iV holly different was the work o f the 
Viking F ly ing Boat Company, with a fl eet of planes for renta l 
and charter :ervi ce, a repair shop for overhaul and an aer ial aarage at 
New Haven, Conn. A large number of th e V iking patron. \ ·ere Yale 
U niversity stud ents. 

Aerial serv ice ove r water wa oTowing ra pid!) because o f the 
perfection of marine a ir terminal fac iliti es during 1934. The water 
rudder for seaplanes taxiing on the sud ace prov ided the control 
necessary for such craft to operate in congested areas. It rema ined 
fo r the E do A ircra ft Corporat ion of Co ll ege Point, Loner Is land , 
N . Y ., to devi se fl oats and ramps , especia lly the large turntaiJi e ram p 
for heavy era ft , such a: those in. ·tall ed by the ity of . ew York in 
1934, and which are fully descri bed in the chapter on airway and 
airports. 

The new terminal a t the foot o f \ •\ all Street, named the \ Vall 
"treet Skyport, was operated by New York and uiJurban A irline 

during the 1934 season. Thi s line conducted a commuting sen ice 
between Oyster Bay and Port \ 1\Tashing ton, Long Island, and Wall 
Street from July 17 to September 28, using a 12-place Bellanca 
A irbus on pontoons. :Residents of Long I sland 's north shore were 
able to reach their offices in the financial di strict in a few minutes. 
The company a lso operated a charter serv ice between the \ iVall St reet 
Skyport , Martha 's Vineyard , and N antucket I sland. S ightseeing 
trips over New York were offered to the public, and they were becom­
ing increasingly popular a t the end of the season. Mo re than a 
thousand persons were flown from the Wall Street Skyport during 
the few weeks of operations. The base was also used by Sky Harbors, 
Inc., using a Fleet seaplane in sightseeing and instruction operations. 

A lthough forced to operate without the modern advantages of 
New York's marine air terminal , a number of other scheduled water 
flying services were maintained during the year. The I sland A irways 
ran a service connecting New Bedford , Mass., with \tVoods Hole, 
V ineyard Haven and Nantucket for th e third successive season. The 
planes met the boats and train arrivals at the pier in New Bedford 
harbor and saved about nine hours on a round trip to Nantucket. An 
over-water service was operated at Rockland, Me., flying passengers 
to their destinations within any radius. 

Independent operators in the lake front and shore districts 
throughout the country were developing a flourishing business 



:\ERIAL SERVICE 205 

carrying fishing and hunting parties into inaccessible areas, and sum­
mer residents between their places of business and the waterfront 
resorts. Sightseeing flights were increasing in popularity at the 
recreational centers. Among operators of marine aerial service were 
\Villiam H. \ Vincapaw. of \ Vinthrop, }.lass., Intercity Airlines, of 
Boston, Mass., Land O'Lakes Ain,·ays of Delafield, \Vis., Hayward 
L.akes Airways of Hayward. \Vi:'., Essington School of :\viation at 
Essington, Pa., Scenic Airways of Ely, Minn., Fogg Flying Sen·ice 
of L.ake Winnipesaukee, N. H .. Kingston Rhodes Airways of Ely, 
l\Iinn., Seaplanes, Inc., of Seattle. \Vash., and Cape Cod Seaplanes. 
Inc., of North Falmouth. ?\lass. 

Increased use of aerial photographs in ach·ertising, real estate 
promotion. city planning. open land and forest sun-eys and highway 
construction at the beginning of 1935 indicated a steady development 
of business for the fixed base operators equipped for either photog­
raphy or carrying aerial camera men. The Fairchild :\erial Surveys, 
operating several divisions throughout the United States, McLaughlin 
Aerial Survevs. :\shlev C. :\1 cKinlev. Inc ... \mcs Skvwavs and other 
companies fl~w thous~nds of mile; in 193-J. on aerial 1;hotographic 
missions alone. By far the greater hulk of the business, however. 
emanated from Covernment and State agencies. More than a hun­
dred thousand square miles were mapped hy air for Go,·ernment 
bureaus. 

Important work for the aerial service industry was accomplished 
by the Independent Aviation Operators of the United States. in­
cluding in its membership fixed base operators, flying schools. 
airports. aircraft distributors, repair stations and miscellaneous serv­
ices. Through its headquarters in \Vashington, under the direction 
of Louis H .. Inwood. the organization presented a complete report 
before the Federal Aviation Commission representing the opinion 
of the entire miscellaneous flying industry. Regional directors were 
kept informed of daily deYelopments: and gradually the needs of 
aerial service were made known to the public. members of Congress 
and State officials. Officers of the Independent :\ viation Operators 
of the United States included Oliver L. Parks, president; \Villiam 
Long, executive vice-president; and Howard T. Ailor, secretary and 
treasurer. Rav \V. Brown was chairman of the executive rules com­
mittee includit;g Harold C. \Vestfahl, Charles Cox and Edward Ball. 
The regional directors included :Milo Oliphant, Tex Hankin, Joe 
Plosser. Fred Sheriff, Homer .Bredouw, L. G. Mason, J. C. Bennett. 
jr .. Harold Darr, C. E. Hannan, E. \V. \Viggins, Lee D. \Varrender 
and C. H. Warrington. 

During the year the Independent Aviation Operators of the 
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U nited States appointed a national advisory committee to help \\ ork 
out plans fo r the future of the aerial service in dustry. The cha irman 
o f this committee was Bernarr Macfadden, the publisher. Other 
members included Col. Theodore Swann , Col. \IV . J efferson Davis, 
C. C. Mosley, C. S. (Casey) J ones, L. I . Lonfoey, D r. John D . 
Brock, Fred D. Fagg, jr. , R ol er t I"enfro, 1-Ienr) King, John ent­
worth, \ iV iiiiam McGraw and Col. \N. E . Easterwood. 

The Independent Aviation Operators of the nitecl tates in 
1934 secured from the N RA the Commercial v iat ion Industry Code 
fo r the misceiianeous fl ying inclu try . 

The code was admini stered by the Nati onal Code A uthorit; fo r 
the Commercial Aviation Industry, with headquarters in \ i\fashington, 
D . C. Louis R. Inwood was th e execut ive officer . O ther members of 
the code authority were : Region r, E . \ i\ . \ i\f iggins, E . \1 . \1 iggins 
\.irways, Inc., Providence, R. I.; Region 2 , Lee D. Warrender, Casey 

Jones School of Aviation, Newark, N . J. ; R egion 3, L. G. M ason, 
Montgomery School of Aeronauti cs, :'vJ ontgornery, Ia. : Region 4, 
J. C. Bennett, jr., Loui sv ill e F ly ing Ser vice, Lou i vi lle, I.;:-y.; Region 
5, Milo O liphant , M ichigan Aeronautical ·orporation, Ypsilanti , 
M ich. ; l~egion 6, .1 -Iomer L reclouw, B redouw-H illia rd , eromotive 
Service, Inc., Kansas City, l\!Io. : R egion 7, Harold ] a r r, Curtiss­
Reynolds A irport , Glenview, Chicago, Ill.; Region 8. . E. Harman, 
Dallas School of A viation, Dallas, Tex. : Region 9, Tex Rankin, 3II 
Lumbermen "s Building, Portland , O reg.; Region ro, F reel Sheri ff, 
Montana A ir Serv ice, 1-Iel ena, Mont. ; Region II ,]. B . P losser, Grand 
Central Flying chool , Glenda le, Ca li f.; Membe r at laro·e. O li ver L. 
Parks, president, Independent Av iat ion 0 1 erat 1· · 

0 
t" t.he U ni ted 

States, Parks A ir Co llege, Fast St. Loui s, Ill. 

A LONG-RANGE BEECHCRAFT 

The Beech Aircraft Company's four-place cabin Cyclone-powered biplane, with 
flaps, ra dio and H amilton Standard controllable pitch propeller, equipped for long 

non-stop flights. 



CHAPTER XII 

AIRWAYS AND AIRPORTS 

Blind Landing System Conquers Fog-The Federal Airways­
Development of ."\irways Radio-The Nation's Airports. 

FOG. the implacable foe of the traveler on land and sea and in 
the air, fog creeping over the earth without ·warning to blot 
out en~rything that might point the way, fog the last nemesis 

of the pilot who defies bad weather and seeks a refuge after a weary 
flight through mighty winds, rain or freezing snow-that last arch 
enemy of those who take to the air in ships was to be forever van­
quished during 1935 if the amazing blind landing e:-<periments of the 
previous year could be made \vholly practicable for common use. 

During 1934 the Bureau of Air Commerce adopted for further 
development the radio blind landing system of the Army Air Corps, 
and made plans for installing equipment along a transcontinental air 
route for com111ercial service tests. More than 150 successful land­
ings were made by pilots in a tri-motored transport plane. with the 
cockpits hooded so that the occupants could see nothing outside the 
machine as it cruised to within gliding distance of an airport and 
then actually glided safely down a radio beam to a designated spot on 
the field. 

An important factor in the Air Corps blind landing system was 
the radio compass in general use for cross-country air navigation. 
The radio compass operated in conjunction with any broadcasting 
station within its frequency and power range, and permitted a pilot 
to fly toward the transmitter from any direction. The ground 
apparatus included two landing transmitters. each a low-power broad­
casting station equipped with a gas-driven generator for pO\ver 
supply and a collapsible mast antenna. This outfit was compactly 
mounted in a small truck. Each truck was equipped with a small 
secondary transmitter operating in conjunction with a second instru­
ment located near the radio compass indicator on the instru­
ment panel in the plane. This secondary transmitter caused a light 
to flash in the plane as the airplane passed over the ground station, 
or airport. 

In operation the two trucks were stationed on an imaginary line 
crossing the landing field in the direction along which the plane should 
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land. One truck would be about two mil es f rom the airport, th e 
other about r,soo feet from the edge of the landing space. The pilot 
fl y ing in blind, solely by instrument, tuned to the frequency of th e 
inner stati on, the one nearest the airport, when he was 30 or 40 miles 
away. This led him directly overhead. H e kn ew it by the fla sh of 
li ght on his instrument board. I-Ie then tuned to the frequenC) of 
the outer station and flew to a point over it. O ne or more trips 
between the two stati ons establi shed hi s into-the-wind course, \\ hich 
he then clocked on the plane's directional gy ro. 

O n the final approach he would come clown to al out Soo feet. 
as indicated by his sensitive altimeter. Then with hi s course set 
on the directional gyro he passed over the out er transmitter , throttled 
the eng ines down and held the plane in a povver g lide at an angle 

FAST NAVY SCOUTS 

Grumman two-place SF -r scouting planes, Wright Cyclone-powered , fl own by \ S 
Squadron 3B from the carrier " Lexington. " 

which let him pass over the inner station at an altitude of about I so 
feet. Fron1. this point he depended upon hi s directi onal gy ro and 
flight instrurnents for the rest of the glide to the runway. 

A t the beginning of 1935, the Bureau of A ir Commerce, under 
Eugene Vidal, Director of Air Commerce, with A ssistant Director 
Rex Martin in charge of air navigation, hac! in operation r8,896 
miles of lighted airways in the United S tates, with 3,496 additional 
miles under construction. The Air Navigation Divisi on of the Bureau 
of Air Commerce reported 1,266 rotating and 189 flashing beacons in 
use on the lighted routes. Pilots in flight could receive weather reports 
from 71 radio communication stations, and 91 radio range beacons 
helped them in maintaining a true course. They were further aided 
by supplementary radio service provided by 23 low and medium range 
marker beacons and 6r regular marker beacons. For emergency 
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land ino-s on the Federal _ irways between regular airports there were 
248 I ighted intermediate fields and even unlighted fields on the da}­
li a ht routes. In add ition there were :;8o marked auxiliary fields for 
m rgency landing . 

n January I , 193- II,631 mile of telet ·pe,uiter circuits carried 
,,. ather r port · the len6rth a nd breadth of the Federal Airways Sys­
t rn t I e 1 a sed n to pilot . There were 206 teletype\Hiter stations 
at airport an I other" eather-reporting posts. I n addition, the Weather 
J ur au \\ a maintainincr 33,... airway tations equipped with radio com­
munication faciliti e and local teletypewriter se rvice and 185 airway 
tati ns radio equipped but ·without teletypewriter sen ice. 

RECEI\ ING \\ EATHER REPORTS 

A pilot picks up complete facts about conditions on his course. U. S. Weather 
Bureau a nd Bureau of Air Commerce stations teletype the data to the airports. 

Vvith the cost defrayed by P\i'/_ fund s some 3,ooo miles of new . 
lighted airways were nearing completion at the end of 1934· The 
airways included the northern transcontinental route between Seattle, 
\ iVash., and Minneapolis-St. Paul, Minn. ; Fargo, N.D., and Pembina, 
N . D. ; New Orleans, La., and St. Louis, Mo. ; Tulsa, Okla., and St. 
Louis, lVIo.; Galveston, Tex ., and \ iVaco, Tex.; Nashville, Tenn., and 
\IVashington, D. C. 

During experimental work in 1934 Bureau of Air Commerce 
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radio engmeers found a way of showing 'i sually th e sig na ls of the 
radio range beacons on the instrument boards of aircraft. These 
signals were ordinarily received through headphon es, but with a 
converter box and an instrument ·with two needles, one \ ertical and 
the other horizontal, across its face, the p ilot c uld see them. v\ hen 
the plane was on its course the t\.vo needl es crossed in the exact 
center of the instrument, but when it sw r vecl off to one s icl , the 
horizontal needle would swing in that direction. 

The problem of increasin o· the efn cienc- and r eliab ili ty of radi o 
range reception in mounta inous country wa. ex ha ustively tudi d 
during the year. A peculiar phenomenon ·which has hin dered g od 
reception in mountains took the form of multi ple o r ·plit courses, so 
that pilots often received additional "on course" ic,-na ls \\·hen "off 

BECKONING THROUGH THE NIGHT 

The United Air Lines base at Cheyenne, Wyo., ready for the night plan es. 

course" signals should be heard. Although a positive cure fo r t hat 
phenomenon on the long range beacons had not been entirely worke~ 

out, the Bureau at th e beginning of 1935 had adopted a new type ot 
airway installation in which the difficulty was practically eliminate I. 
By setting up completely equipped intermediate landing tields a t _so­
mile intervals, connected by beacon lights in a direct line, to replace 
the long range radio beacons, and using at each field small rad io 
beacons of only 25 miles range, the trouble encountered with the 
beacons having longer ranges was reduced to an absolute minimum. 
Two-way radio stations were also installed at the intermediate land­
ing fields. Using the miniature beacons at more frequent intervals, 
the Bureau of Air Commerce could lay out an airway around corners, 
if necessary, much more effectively than with the ones of long 
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range . Thus, in mountainou cmmtry an airway might be routed 
through passes and ' a ile ·s, whereas with the big radio beacon a course 
had to lie in a straight line, regardle of the terrain, for at least roo 
m iles . T he new system was u ed on ne\\ airwa) s started during the 

ear , and, i E pro\ en definitely effective it was to be made standard 
n a ll routes. 

"' ng inee r 
range b aeon 

a! o fou nd a way to tran mit voice and the radio 
ignal on the sam e frequency . By using the converter 

THE WALL STREET SKYPORT 

Turntable ramp, long clock a nd waiting room built by the City of New York with 
FERA fund s permit air traffic into the hea rt of the fi nancia l district. 

box employed to show the beacon signals on the instrument board , 
they devised a means whereby voice messages and the signals could be 
received by a pilot a t the same time. 

T he development of a transmitter to send up a vertical beam over 
a radio range beacon station and turn on a reel light in an airplane 
cockpit, thus showing the pilot that he is in the cone of silence over 
the station, was another achievement of the year. The cone of silence, 
a dead space over the antenna towers of a radio range beacon, was 
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an important landmark to a pilot flying blind, for when he hit this 
area he knew that he was over the station. The development promised 
to become standard at all range beacons. 

The Bureau of A ir Commerce owned its teletypev,rriter machines 
but leased the land wires annually. To reduce thi s annual e...'Cpense, 
th e Bureau began experiments with radi o as a substitute. Tw 
radio-operated teletypewriter circuits were set up between \ Vashin o·­
ton and Baltimore under a special committee to study the problem. 

ARRIVALS FROM SALT LAKE CITY 

A General Air Lines Cyclone-powered Douglas transport lands on schedule a t Bur­
bank, its Los Angeles terminal. 

O ther studies as to the possibility of transmitting typed or hand­
written messages by radio were under way at the beginning of 1935. 
O ne, the facsimile method of transmitting messages, was based on 
the scanning beam principle. The message to be sent was typed or 
written on a strip of paper tape. The tape with the message was led 
into the transmitting set where the scanning beam passed rapidly 
over the letters and caused radio impulses to be broadcast. A t the 
receiving end the impulses were translated into extremely narrow 
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black lines '' hich made up the separate letters of the words. The 
canning beam pas eel over each letter numerous times; thus, the 

cha1·acter appearing on the tape in the receiving machine \ as made up 
of a s imila r number of bny black lines. 

To how pilot a landing field not having light , or one operating 
it light only at spec ific times and not having an attendant present to 
turn on the lights for unexpected a rri' als, the Bureau of \ir Com­
merce in tallecl amber colored course lights on airway beacons at or 
nea r uch field . T he amber len es were used in a beacons course 
li~ht: which were fix ed pr j ctors poinbng out th e direction of the 

.an·way and Hashing a code sig nal telling the pilot the number of 
the beacon. 

.j< 

PA.i'-1 AMERICAN AIRWAYS AT MIAMI 

The new passenger t erminal and service base providing for. the expa,nding traffic of 
America's merchant marine of the mr. 

A irway maps covering every part of the United States were to 
be available to all pilots possibly before the end of _193?, because of 
a comprehensive program started by the Bureau ot A n· Commerce 

late in 1934. . . 
The Bureau already had 28 sectional an·way maps: each covenng 

an area about 325 miles from ea t to west and I 50 miles from north 
to south. There also were 22 Bureau of Air Commerce strip maps 
showing airway routes not covered by sectional airway maps. The 
sectional airway mapping proj ect, undertaken several years before, 
contemplated charting the entire U nited States with 87 maps. As 
sectional maps appeared, strip maps covering routes across the same 
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areas were di scontinued. These maps were compiled and printed 
by the Coast & Geodetic Survey. 

An allotment of f unds from the P ublic \ orks A dmini strat ion 
enabled th e .Bureau to employ a large force of draftsmen and seve ral 
additional p ilots and obser vers for flight checking, so that the entire 
program of 87 maps might be completed within two years. T he maps 
were drawn to a scale of r to soo,ooo, or about eight mil e · to the inch. 
They showed geographical f eatures, political divi sions and citi e . . T he 
featltt·es s ig nificant to airmen such as airports, beacon light , rad io 

NEW PITCAIRN WINGLESS AUTOGIRO 

James G . R ay landing the direct control autogiro on Pier g, East River, ·ew York 
City. 

stations, and magnetic variations were printed in red that they might 
show clearly . 

Another mapping project started during the year was the mil­
lionth-scale series. These maps were to be on sheets approximately 
the same size as those of the regular sectional airway maps, about 20 

by 40 inches, but because the scale was smaller, each map showed 
about six times as much area. The millionth-scale maps were intended 
for high speed long distance flying. For example, the pilot starting 
on a coast-to-coast flight would use these maps. Instead of carrying a 
dozen sectional airway maps, he would require only half as many 
millionth-scale maps. 

The Bureau of Air Commerce listed a total of 2,297 airports and 
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landing fi e) 1 · in the -nitecl ' tate and \la ka on January I , 1935. 
N early all were open to the publi c. They included 702 municipal, 
70 c mm rcial. 259 intermediate, 5 0 aLLxi liar; ' s8 ArtTI) ' 24 N avy 
and 104 mi -cell aneous. £ the total 664 were either f ully or partially 
Jicrhted for night fl ying . 

D uring 1934 a joint program of the Bureau of ir Commerce 
and Civil Works \drninistration , primarily to provide work for the 
un mployed, r e ulted in more than r ,ooo airport and landing field 
proje t fi nanced with public f und . . pproximately 6o per cent of 
the p rojects were n new airportc; and fi eld. , while the rest were 
impr vement to exi tino· ai rport . It wa beli e> eel that the additional 
land ing field would develop many ) _terns of tate airwa) · feeding 
into the main t runkli ne routes. 

THE MIDNIGHT FLYER 

One of tbe TWA fl eet of Cyclone-powered Douglas transports about to leave Kansas 
City on a six-hour run to New York. Sixty per cent of air transport flyin g in tbe 

United States is at night. 

Closely alli ed with airport improvements was the roof marking 
program of the Bureau of Air Commerce and the Civil \Norks 
Adm ini strati on. Thousands of persons were employed to paint in 
huge letters on the roofs of outstanding buildings the names . of 
tovms, that pilots fl ying off the airways might be able to determine 
their location simply by glancing down at any community over which 
they were passing at the moment. 

The problem of making airports self-supporting and in the case 
of private ventures, return dividends to stockholders, was uppermost 
in the minds of most operators at the end of the year. Testimony 
before the Federal Aviation Commission showed th~t the airports of 
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the u nited States had not been alJle to make money on aviation activ­
iti es alone. The g reat a reas of land req uired fo r level, open spaces 
devoted solely to landing an I taking o ff planes invariably le ft an 
airport operation ,.vith a deficit. B ut the answer to such complaints 
might have been that the actual land required for tate highwa) , 
city parks and streets, public playgrounds and other p rojects ocCLq y­
ing much space are not noted fo r their revenues, but are looked upon 
as desirable fo r the public convenience and necessity. 

O n the other hand those aiq orts offering the public somethitw 
besides a place to go and see planes come in in variably had demon­
strated their popularity, and in case: where the a ir po rt had buildings, 
approaches and conces ·ions, with entertainment appealing to the 
public, encourag ing prospects for f uture profit developed during 
the year. 

Shushan A irport, offering both Janel and water facilitie at iew 
O rleans, La., was opened in February, 1934, and attracted nation­
wide attention beca use of: the 1 eauty of its buildings, its complete 
equipment and the faciliti e. fo r public enterta inment. Four paved 
runways each more than a half mile long on 300 acre of a rtificial 
land from th e bottom of L ake Pontcha rtra in , a modern ad mini stration 
building, two large hangars, a seaplane ramp, lighting, drainage, and 
radio and fire-fighting equipment combined to make hushan A irport 
one of the finest term inal s in the · ' nited States, and one that should 
serve as a model for other communities. Another de\ elopment 
equally as meritori ous was the municipal airport at B irmingham, A la. , 
one of the show places of the city. It became a social and recrea­
tional center during 1934, and the management adopted a policy of 
making all fees , storage and service charges as low as possible, on 
the principle that constant use of the airport is of more value to any 
municipality than its r evenues. 

More than JOO,OOO visitors in 1934 ad mired th e A llegheny County 
Municipal A irport at Pittsburgh, Pa. Runways were lengthened 
and plans projected for a wide increase in activities during 1935· 
Improvements contemplated fillin g a ravine on the northern boundary 
a mile long and 6oo feet wide, construction of a large reservoir with 
automatic pumping equipment for fire protection, new hangars, a 
central steam heating plant, new roads and landscaping. 

Lack of adequate terminal facilitie s in P hiladelphia materially 
assisted the Central Airport, across the Delaware River at Camden, 
N. J., to develop amazing popularity as ide from regular air transport 
traffic in 1934. Central Airport had a svvimming pool, a first-class 
g rocery and produce market, a beer garden styled after the famous 
establishments of the Old vVorld and a number of smaller concessions. 
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I-Iadl e f\ irport at New Brunswick 1\ . J. reported a 40 per cent 
increase in bu iness during the Ia t four month· o f 1934 as compared 
t the ame period in 1933· Located only 10 minutes from the heart 
of the city, the Sacramento ali f., municipal airport reported growth 
of bu ines and m ore clai!) v i itor at the end of the year. 

Tacoma F ield, the Pierce ount) municipal airport at Tacoma, 
\\a h. , also r eported better bu ine developed by improved financial 
condition. and g reater activity on the part of private airplane owners 
u ·ing the fi eld a a ba e. It wa im1 ro> eel with lengthened runwa) · 
and a new floodlighting system. Boeing Field, at Seattle, \ • ash. ; 
Plo} cl Bennett Field in - ie \ · ork Cit) · the Fort \"'ayne, Ind. , mu­
nicipal airport; Hartford, Conn. municipal airport; the Inclianapoli , 
Incl. a irport ; R oosevelt F ield at ::vJ ineola , Long I sland, N . Y.; the 
· "nion ir T erminal at Burbank, Cali f., with 41,680 landings in 1934, 
and the G rand Central Air Terminal at Glendale, Calif., were among 
the p rogressive municipal and commercial fields improved during 
th e year. with noticeable increase in popularity. 

BELLANCA AIRCRUISER SEAPLANE 

\Vall Street commuters used this Cyclone-powered transport with Edo floats be­
tween their Long Island homes and New York's financial district. 

The problem of landing passengers from large seaplanes, which 
long retarded the g rowth of marine air traffic in and about large cities, 
was solved in 1934 with the development by the Edo Aircraft Cor­
poration of College Point, N. Y., of an ingenious seaplane ramp 
operating on a turntable so that the largest craft might be docked 
out of water in less than half a minute. 

A large float was connected to the bulkhead or pier line by hinged 
gang vvays with suitable cross bracing so that the tide element was 
~liminatecl . The outer end of the float was built in the form of a 
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wooden ramp with an incline of approximately one to nine. This 
sloping portion, however, '' as in r eality a turntable built in flu sh 
with the surface of the ramr and so located that the waterline pa eel 
through its center with the lowe1· portion und er water and the 
upper part dry. 

In 1934 the City of New York built two Euo-type turntable 
terminals 85 feet long and of much more elaborate design. The 
diameter of the turntable, of steel con. tructi on with wooden planking 
on the deck, was 45 feet. It -vvas operated by an electric motor. \i\lhen 
a seaplane came up and its keel was firmly aground on the turntable 
an attendant pulled a switch . In 30 . econcls the lower part, under 
water, became the upper part out of water. The same op ration rai eel 
this upper part several feet so that th e plane mi o-ht Ii charge its 
load dry. 

O ne of the New York terminal s at the foot of Wall treet on 
the E ast :River \·Va · appropriately named \i\fall Street kypo rt. 
The other turntable ramp was insta ll ed in the East River at Thirty­
first Street. A nother was to be built at F loyd l3ennett Field in 1935. 
to serve as a terminal for a shuttl e servi ce . 

Seaplane bases o ( that type appealed to waterfront municipaliti es 
because their cost was insignificant as compared to the co t of an 
a irport development and because they served such a convenient and 
useful purpose in bringing passeno-e rs directly to their business and 
residential sections. A number of cities inclicatecl a desire to follow 
New York in the development of similar equipment during 1935. 

OVERHAUL AND REPAIR 

A corner of the main service base of United Air Lines at Cheyenne, Wyo., with 
Wasp-powered Boeing transports being overhauled. 
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AIRSHIPS AND BALLOONS 

dvcnture. - ord n 
-Ocean . ir hip 

Zeppelins 

Bennett Races-Operations of 
Lines P roj ected- Goodyear­
Blimps. 

S I-l O h.TLY after n on on July _8, 1934, Major William E. 
Kepner and Captains · !bert V-/ . tevens and Orvil . Ander­
son of the Army Air Corps, were "orking hard at one thing 

or another in the sealed gondola beneath the great hulk of their 
I alloon, two and a third acre of rubberized cloth fashioned into . a 
baCT which now hun rr 60,613 f eet al ove ea level-more than II miles 

ver the sun-baked plain· of Nebra ka. traight above them the sky 
was inky black, simp!) becau ·e in that ra re atm osphere with no dust 
or m oisture th e sun had nothjng to hine against. 

The gondola was comfortabl) ' arm, 10 degrees above freezing. 
The thermometers outside regi stered So degrees below zero. This 
stratosphere flight of the A rmy Air Corps and the National Geo­
g raphic Society had started hom the vicinity of Rapid City, S. D. 
The three officers had come within 624 feet of the world record made 
by Comdr. T. G. \ li.T. Settle and lVIajor Chester Fordney in 1933. 
They were confidently awaiting the moment when they would surpass 
the 1933 record. Then their balloon commenced ripping apart. 

From then on the adventurers worked harder than ever. In 45 
minutes they had dropped down to 40,000 feet. In 30 minutes more 
they were clown to 20,000 feet. Here was the moment for quick 
action. They climbed out on top of the gondola and looked at their 
torn balloon. Great rents were beginning to appear in the lower part. 
Suddenly the entire bottom of the bag dropped out. 

They had cast off much of their great load of ballast and scien­
tific instruments, some of which were floating eartl1ward on para­
chutes. Back in the gondola again they cut loose more apparatus. At 
1o,ooo feet, less than two miles above the surface, they were still 
laboring inside the gondola. At a little more than half a mile from 
the earth they made ready to leave. Capt. Anderson got out on top 
of the gondola, to find that hi s parachute pack had caught in some­
thing and was open. There was only one thing for him to do, gather 
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the folds of hi s parachute under hi · arm and jump. r\ : he jumped 
the balloon exploded. 

The gondola fell like a stone . Capt. teven · twice tri ed to climlJ 
out a port hole. The air blast forced him back. n the third attempt 
he lunged at the opening, went through it and out, pull ing his rip­
cord as he turned right side up. s hi s chute opened pa rt of the 
balloon fabric fell on it ; he side-slipped and managed to work the 
wreckage off. M ajor Kepner, as commander , had been the last to 
leave. His chute opened and he was fl oating safely just a f ew 
seconds before the gond ola hit the ,; round with a terrifi c thud , to 
flatten out like an eggshell. large share o f the scientific inst ru­
ments and data r emained intact; and in that respect the fli ght wa 

THE ARMY'S NON-RIGID AIRSHIP 

The TC-13 built for the Army by Goodyea r-Zeppelin. 

very much of a success. It also provided the year's greatest thrill 
in lighter-than-air. 

Using the Settle-Fordney record flight balloon of 1933 Dr. aml 
Mrs. Jean Piccard went up for stratosphere adventures from th e F ord 
Airport at Dearborn, Mich., on the morning of October 23, 1934. 
They drifted south and soon lost sight of the earth because of a layer 
of fog surmounted by dense clouds. They landed safely in the trees 
near Cadiz, 0. Their official altitude was 57,979 feet. 

The Russian stratosphere balloon which went up from Mazi lovo, 
near Moscow, on January 30, r934, crashed and killed all occupants 
after seven and a half hours in the air. Andrey B. Vasenko, Paul F. 

• 
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F do eyenko and Ilya S) skin made up the crew. The) carried 
much scientific apparatus; and f rom tixne to time had reported by 
radio uncalibrated in ·trument recording of their altitude, at the 
b t about 70,000 feet, unofficial. The peed of their descent from 
g reat h ig hts, with prog re s ivel) accelerated velocity, caused the 
o- ndola to break awa) from the ballo n. The air-minded Soviet 
l ; v -rnmcnt o·a, e the v ic tim a hero ·s f uneral and placed their ashes 
111 th e Kremlin. 

O n A u!:Yust I , 1934, Max o yn and Neree van cler Elst '·ent 

THE "MACON" VISITS NE\V YORK 

The Navy's latest American-built Zeppelin a ha1f mile above the metropolis. 

up for a stratosphere balloon flight from Hour-1-:T.avenne, Belgium. 
made an official altitude of 52,952 feet, and drifted over Germany 
and Austria. Shortly before clark they landed safely near the village -
of Senaulje in Yugoslavia. 

Sixteen entrants, three each from Germany and Poland, two 
each from Belgium, Switzerland, France and the United States, and 
one each from Czechoslovakia and Italy, participated in the annual 
Gordon Bennett balloon races starting from vVarsaw, F'oland, Sep­
tember 23, 1934. The United States Navy balloon piloted by Lieuts. 
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Charles H. K endall and Howard T. O rville, and the Buffalo Courier­
Express balloon piloted by George R. Hineman and M ilford K. 
Vanik, represented the U nited tates. I oland won the first two 
places in the race, the winne1· traveling 826 mil es before landing in 
Russia. Belgium won third place. 

The Navy's rig id airship ·' l\tlacon", stati oned at S unnyvale, a li f., 
made a noteworthy cross country journey to the mooring mast at 
Miami early in 1934, operating from there in F leet exerci ses ff 
Panama and the Caribbean area, returning later to Cali Eornia. 

Lieut. Comdr. H. V. Wiley took over comman I of the "Macon·· 
in July and resumed Fleet exerci ses when the battl e fl eet returned 
to the Pacific in the fall. E arlier in the year the "Macon" left Sunn -­
vale with the San I• ranci sco morning papers, cruising unannounced 
toward Hawaii_ It picked up P resident Roosevelt's shi p, the 
"I-Iouston", r ,soo miles a t sea . The "~ ·l acon 's" rl anes, which had 
been used for scouting ahead of the "Macon" r eturned, hooked on. 
got their papers and made delivery on the "Houston" deck. 

The "sub cloud car" , suspended by a cable below the airship so 
that the latter can hide in the clouds ·while the observer in the tiny 
gondola beneath directs operations through the telephone line in the 
cable, was used extensively in 1934. 

The General Board o f the N avy recommended f urther ship ope r­
ations with the r.Jeet to test the usef ulness of a ir ·hips, al so construc­
ti on o f a new training ship approximately the size o[ th e " Los 
A ngeles." 

In 1934 the U . S. D epartment of Commerce became interested 
in ocean airship lines as proposed by the Goodyear-Zeppelin Corpora­
tion and two corporations formed to operate such ser vices, the 
International Zeppelin Transport Corporation and th e Pacific Zeppelin 
Corporation. Assistant Secretary Ewing Mitchell presented to the 
Federal A viation Commission a r ecommendat ion phrased in coopera­
tion with the National Advisory Committee fo r Aeronautics, and 
designed to get a commercial airship line under way. Mr. M itchell 
recommended an appropriati on of $17,ooo,ooo to provide two Zep­
pelin type airships, one smaller metal-dad a irship, an A tlantic coast 
terminal, and $soo,ooo for airship research . The plan called for 
leasing the ships, when completed, to private operators. 

The German "Graf Zeppelin" in 1934 completed its sixth year of 
passenger flying on the South American schedule. The total ocean 
crossings bad reached 75· A new airship dock was being built by 
the Brazilian Government at Rio de Janeiro to perpetuate the service. 
The LZ-129, newest Zeppelin being completed at Friedrichshaten, 
was to have a gas capacity of 7,070,000 cubic feet, being about soo,ooo 
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cubic feet larger than the " '!:aeon" . It ,.-,as to be equipped with 
D iesel engines and have cabin space fo r 50 persons. The German 
Zeppel in company planned to start a service between the U nited 

tate and Europe in 1935. 
On the night of Februa r r_, 1935, the ' Macon" crashed in the 

a nea r S unnyvale, Calif. , and sank with two of her crew. The 
other lef t the airship afely. 

Navy flight training at L a.kehurst, ~ . J., was given aboard the 
la rge non-rig id K- I and the veter an metal-dad '[C-2. A rmy officers 
\vere interested in the coast patrol operations of the TC-13, the world's 
la rgest non-rig id ship , ba eel at Langley Field, V a. The TC-13, like 
the " 1:acon" , boasted a sub car permitting the airship to throttle 
down its motors and hide in t he clouds while an observer was lowered 
in the little car to vvithin sight of an objective. 

II 

THE "MACON" LEAVES HOME 

The Navy's airship off on a flight from its hangar at Sunnyvale, Calif. 

The Goodyear-Zeppelin fl eet of blimps, the only privately owned 
a irship fleet in the world, continued to roll up impressive mileage 
and passenger total s during the year. The "Puritan" and ''Reliance" 
operated throughout the summer at the Century of Progress exposi­
tion and the "Resolute" at New York. The ships moved to Florida . 
for the winter, basing at :Miami and St. Petersburg. The "Volunteer" 
remained at Los Angeles, making occasional trips to San Francisco 
and the Sacramento Valley. The "Defender" was based at Akron . 
A new ship, the "Enterprise", of 123,000 cubic feet capacity and 
powered by two vVarner Super Scarab engines, was built during 
the year to replace the "Pilgrim", which after eight years service 
had been set up in the Smithsonian Institution. The "Enterprise" 
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was an eight-passenger ship with a ceiling of 9 ,000 fee t and a speed 
of 68 miles an hour. 

A new airship dock was constructed at vVashington, D. C. in 1934. 
The "Enterprise" was assigned to that city as a base of commercia l 
operations. The Goodyear fl eet had covered 1,795,758 mil es and 
carried r68,soo passengers up to December r, 1934, without any 
passengers being hurt. Seven Goodyear pilots had taken rig id a irship 
training at Lakehurst and IS were commi . sioned in the Na val 
Reserve. Two Goodyear pilots served during the summer as officers 
on the "Graf Zeppelin" . The ex tensive tra ining p rogram was pursued 
by the company to secure officer and crew personnel fo r th e projected 
A merican transoceanic passenger Zeppelins. 

A COLLEGE OF THE AIR 

The- Boeing School of Aeronautics at Oakland Airport, ma inta ined in coope ration 
with United Air Lines. 



CHAPTER XIV 

EDUCATION AND TRAINING 

Student Pilots-Schools for Pilots and Mechanics-Degrees in 
Aeronautical Engineering-Other Courses-Minnesota \Vins 

Loening Trophy. 

T HOUSANDS of young men and women in the United 
States were studying aviation at the beginning of 1935· 
They were learning to be executives or pilots, aeronautical 

engineers and designers of aircraft and parts, or specialists in the 
countless different trades employed in the various branches of the 
industry and other agencies concerned with flying. 

T:1e Bureau of Air Commerce, with J. Carroll Cone as Assistant 
Director in charge of regulations, reported 10,570 persons to whom 
it had issued student pilot permits during 1934. That number, only 
slightly below the total for 1933. indicated that hard times had not 
discouraged the youth of the nation from wanting to pilot aircraft. 
The student whose instructors permitted him to solo a plane had to 
put in 2S hours of piloting before receiving his amateur pilot license. 
He could obtain a private pilot license after so hours, and by passing 
more rigid tests after so hours he might obtain a limited commercial 
license permitting him to carry passengers for hire. The transport 
pilot license could not be secured without 200 hours experience and 
a more thorough training. The non-commercial pilots, amateur and 
private, were required to take physical e..xaminations every two years. 
They might renew their licenses by mail. 

Replies to questionnaires sent to educational institutions, flying 
schools, and mechanics trade schools described excellent facilities for 
training pilots and mechanics in all sections of the United States. 
Nowhere was there a community so far from a training center but 
that one might take courses and still be within reasonable distance 
of his home. 

Many of the leading flying schools had reduced tuition to a min­
imum. The rates were determined by the courses. Among the schools 
in the United States teaching either flying or aircraft trades, or both, 
were the Boeing School at Oakland, Calif., the Grand Central Flying 
School at Glendale, (Los Angeles) Cali f., Parks Air College at East 
St. Louis, Ill., Casey Jones School of Aeronautics at Newark, N. J., 
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and New York City, The Aeronautical University at Chicago, Ill., 
Penn School of Aviation at Pittsburgh, Pa., Safair flying school and 
the Roosevelt Aviation School, both at Roosevelt F ield, Mineola, 
Long Island, N. Y., D. W. Flying Service at Leroy, N . Y ., Spartan 
School of Aeronautics at Tulsa, Okla., Lincoln A irplane & Flying 
School at Lincoln, Neb., Furniture Capital A ir Service at Grand 
l~apids, Mich., Dallas Aviation School and Air Coll ege at Dallas, 
Tex., Los Angeles Aircraft, Ltd., at Ing lewood, a li £., Rya n School 
of Aeronautics at San D iego, Calif., United Air ervices at F lo) d 
Bennett Field, N ew York City, Northland Avia tion School at l[inne-

="\-_.,.,__ -
.•. 

THE WEST POINT OF THE AIR 

Army Air Corps training center, Randolph Field, Texas. 

apolis, Minn., ·wisconsin School of Aviation at Milwaukee, Wis., 
New York University Ground School at New Y ork City, Intercity 
Airlines School at Boston, Mass., Muncie Aviation School at M uncie, 
Ind., California Air Service School at Alhambra, Calif. 

To the above list might be added, if space permitted, the hundreds 
of aerial service flying organizations at more than I ,ooo airports in 
the United States. Most of them gave some kind of flying instruction, 
and they welcomed inquiries from prospective students. 



ED. CATION A N D TR L I NG 

o profession offers more possibilities for romantic achievement 
and fame than that of the aeronautical engineer. A relatively new 
science--Orville and iVilbur \1 ·right gave it to the world when they 
invented the airplane only 32 years ago-aircraft designing is still 
in its infancy. N ew discoveries, hundreds of them, are being made 
every year. n average of three aircraft inventions are filed in the 
patent office at V.fashington every day. 

I< ourteen institutions reporte I fo r this book at the eucl of 1934 
a total o f 1,665 students taking courses leading to a degree in aero­
nautical engineering. Several special technical schools outside the 
universities and colleges were de' oted solei) to aviation , among them 

THE ANNAPOLIS OF THE AIR 

The Navy's n ew land fli ght training center, Corry Field , Pensacola, Fla. 

The Aeronautical U niversity at Chicago, Ill. , the Curtiss-\1\Tright 
Technical Institute of Aeronautics at Glendale, Calif. , and Parks Air 
College at East St. Louis, Ill., giving degrees in aeronautical en-
gineering. 

A mong the colleges and technical schools giving degrees in aero­
nautical engineering the following submitted reports and other statis­
tical matter for this book: Alabama Polytechnic Institute at Auburn, 
Ala., University of Cincinnati at Cincinnati, 0., Daniel Guggen­
heim. School of Aeronautics at Nevv York University, New York 
City, University of Detroit at Detroit, Iviich., Georgia School of 
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Technology at Atlanta, Ga., Louisiana State University at Baton 
Rouge, La., Massachusetts Institute of Technology at Cambridge, 
Mass., University of Michigan at Ann Arbor, Mich., University of 
Minnesota at Minneapolis, JVIinn., Rensselaer Polytechnic Institute at 
Troy, N. Y., and Stanford University in California. 

Among the colleges giving courses in aeronautics, many leading 
to degrees in mechanical engineering, were the United States M ilitary 
Academy at West Point, N. Y., United States Naval Academy at 
Annapolis, Md., Albion College at Albion, Mich., Agricultural and 
Mechanical College of Texas, at College Station, Tex. , A rmour Insti­
tute of Technology at Chicago, Ill. , Bradley P olytechnic Institute at 
Peoria, Ill., U niversity of Califmnia at L os Angeles, Calif., Carnegie 
Institute of T echnology at Pittsburgh, Pa., Central College at 

GREAT LAKES SPORT-TRAINER 

A two-place open biplane model, 2T -IA, with a cruising speed of go miles an hour. 

Fayette, Mo., Clarkson College at Potsdam, N. Y., The State Agri­
cultural College at Fort Collins, Colo., The Clemson Agricultural 
College in South Carolina, Kansas State College of Agriculture and 
Applied Science at Manhattan, Kans., Kenyon College at Gambier, 
0., Lehigh University at Bethlehem, Pa., Montana State College at 
Bozeman, Mont., University of Nevada at Reno, Nev., University 
of New Hampshire at Durham, N.H., New Mexico State College at 
State College, N. M., The University of North Carolina at Chapel 
Hill, N. C., North Dakota State School of Science at Wahpeton, 
N. D., The University of North Dakota at Grand Forks, N. D., 
Northwestern University at Evanston, Ill., Norwich University at 
Northfield, Vt., The University of Oklahoma at Norman, Okla., 
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Model 22, \;\, a m er-powered, produced by Kreider-Reisner. 

Oklahoma \gricultura l and l\IIechan.ical College at tillwater, Okla. , 
the O regon State College at Con allis, O re., The Rhode I sland State 
College at Kingston, R. I., Rose Pol) technic Institute at Terre Haute, 
Ind., South Dakota State College at Brookings, S. D., Syracuse U ni­
versity at S) racuse, . Y ., \ alparaiso niversity at Valparaiso, Ind. , 
V irginia Polytechnic Institute at Blacksburg, \ a. , niversity of V ir­
ginia at Charlottes\ ille, \ a. , \ iVilberforce "( niversity at \ iVilberforce, 
0. , \ iVorcester Polytechnic Institute at \. ·orcester, Mass. 

The Grover Loening Intercollegiate F lying Club Trophy, awarded 
annually to the college flying club putting in the most hours in the 
a it·, went to the l\!Iiclwest for the fir st time when it was presented to 

AN AIRPLANE BUlL T FOR TWO 

The Kinner Sportster with a Kinner motor. 
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the University of Minnesota Flying Club for 1934. Second pnze 
was awarded to William and Mary College. 

Miss Jean Barnhill accepted the trophy on behalf of the M:inne­
sota club, first woman to be thus honored. The presentation was 
made by Edward P. \!Varner, vice chairman of the Federal Aviation 
Commission. Grover Loening, the donor, said it was a pleasure to 
present a trophy to a girl who could fl y as well as a man. 

I-Iarvard College, which had won the trophy for three of the five 
years it has been awarded, received honorable mention in 1934, as 
did Dartmouth. William and Iviary recipients, who won the trophy in 
r933, predicted th at they would come back for the silver cup in I935· 

COMDR. FRANK HAWKS AND THE CONDOR 

The famous speed pilot inspects a Curtiss electric controllable pitch propeller. 



CHAPTER XV 

LAWS AND REGULATIONS 

National Association of State Aviation Officials-State Laws of 1934 
-Federal Legislation of 1934- Bureau of Air Commerce 

Regulations. 

T HERE ':as a. mi.nimum of Federal and State aviation in .193-1-; 
but all s1gns md1cated that there would be an increase m the 
number of laws established during 1935. Possibly the most 

important development of the year was the position assumed by the 
X ational Association of State Aviation Officials. It promised to 
bring about uniformity in laws and regulations governing the opera­
tion of aircraft. both intrastate and interstate. 

The National Association of State Aviation Officials held its 
annual meeting in Cheyenne, \Vyo., September 27-29, 1934. Delegates 
from 31 States were present. A Uni fom1 Regulatory Act for States 
was approved, and copies were sent to all Governors suggesting that 
all or part of the provisions he incorporated in new legislative pro­
grams. The Association reported that States with properly selected 
aviation directors or commissions were making the best use of Fed­
eral funds on aviation projects. 

The Association drafted a comprehensive set of recommendations 
to the Federal Aviation Commission. and was represented at the pub­
lic hearings by Freel Smith, Freel D. Fagg. jr.: Gill Rohb \!\Tilson, Fred 
Sheriff, George Logan and A. B. l\IcMullen. In November, 1934. the 
Association with three other national organizations formed a T oint 
Aviation Coordinating Committee to harm'onize, where possibl~. the 
opinion of aviation leaders on all matters concerning aeronautics. such 
as legislative problems and programs. regulations, airports and air­
ways development. and specific questions concerning relations between 
the public and the industry. The other bodies forming the Joint Avia­
tion Coordinating Committee were the Aeronautical Chamber of Com­
merce of America, the Independent Aviation Operators of the United 
States and the National Aeronautic Association. 

State Laws Passed in 1934 

In 1934 Iowa passed a law providing for a State comm1sswn. 
Yiississippi adopted regulations governing transport of light wines 
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and beer into the State. New York State amended the general munici­
pal law prohibiting certain structures within an airport zone, giving 
municipalities the right by condemnation, purchase or otherwise, to 
remove any obstruction within r,soo feet of a landing field. Illinois, 
Kentucky, Michigan, Minnesota, lVI ississippi, New York, Pennsyl­
vania, South Carolina, T ex as and Washington passed airport enabling 
acts. New York amended its insurance laws to include aircraft. Rhode 
Island also amended its insurance laws to include aircraft fire insur­
ance. New Jersey adopted a new act for its tate highway commission 
which includes airport development. and another act creating a State 
planning board to develop a ll kinds of t1·ansportation, including a iL 

STEPHEN J. PATTERSON'S WACO 

At the Aviation Country Club, Hicksville, Long Island , N. Y. 

That State also adopted a law designed to protect the interests of air­
craft operators and workers having claims against the machine for 
repairs or supplies furnished. New York extended the life of its 
temporary aviation commission to permit it to complete its report on 
a development program, and adopted another law prohibiting the vol­
untary operation of aircraft on Lake Mahopac. Rhode I sland made an 
appropriation providing for State aeronautical equipment. 

Federal Laws Passed in 1934 

The Air Mail Act of 1934 is quoted in full in the appendix, not 
for its permanent value but as an example of the kind of laws which 
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retard the development of aviation. There were only hvo good feat­
ures of that Act. It reduced the air mail postage rate to six cents an 
ounce or a fraction thereof. It pro'> ided for the Federal Aviation 

ommission and its report to Congress on what should be the national 
aviation polic ·,with recommendations for specific programs. The rest 
of the \ct was more harmful to the progress of air transportation 
than any other legislation in the hi tory of human flight. It should be 
added that few persons believed the law would live beyond the year 
provided for carrying out some of its e sential terms. 

The P ublic \irport ct of 1934 authorized the leasitw of public 
land. for u e a· public aviation field .: and permitted the ·ecretary of 
'Aar to assume full control of uch field s in an emergency. 

CONSOLIDATED PTn-C TRAINER 

A two-place open land or seaplane primary or advanced trainer. 

The Independent Offices Appropriation Act of 1934 empowered 
the President to cancel any contract made by the Federal Government 
prior to June 16, 1934, on the grounds that it is not required in the 
public interest and that modification or cancellation will save the Gov­
ernment money. The President could determine the amount of com­
pensation for cancellation of the contract cancelled, and if the con­
tractors did not like it, they might later sue the Government for an 
additional amount, not e.,"X:ceeding the amount named in the contract. 
The Act also limited to $17,500 the annual salaries of officers of cor­
porations holding contracts. 

The 1934 Amendments to the Air Commerce Act of 1926 pro­
vided for investigation of aircraft accidents and publication of the 
results of such investigations, granted registration of aircraft owned 
by aliens but prohibited such machines from operating in interstate or 
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foreign conunerce, provided for minimum safety requirements for air 
lines, empowered the Secretary of Commerce to compel owners of 
anything over navigable waters to install at their ovm expense signal 
lights and other signals for the protection of ait· navigation, and 
defined more clearly the penalties for violating the immig ration, public 
health and customs laws. 

Bureau of Air Commerce Regulations 

Regulations of the .Bureau of A ir Commerce, Departmen t of Com­
merce, goveming the operation of scheduled interstate air lines, were 
extensively revised to comply with the provisions of the A mendment 
to th e Air Commerce Act adopted in 1934. 

AERONCA C-3 FOR TWO 

A side-by-side sport or utility plane, with a 36 h.p . Aeronca C-II3B engine. 

A fundamental r equirement of the air line r egulations is that each 
line shall hold a certificate of authority, granted after inspection by 
the Bureau reveals that equipment is adequate and ainvorthy, and that 
personnel are competent and experienced. Pilots are required to hold 
scheduled air transport ratings. calling for at leas t 1.200 hours of 
flying, including at least 500 hours of cross-country flying and 75 
hours of night flyin g . The candidate has to demonstrate a high degree 
of proficiency in the use of radio and other aids to air navigation, and 
an understanding of weather analysis and forecasting. He is given a 
test in instrument and radio flying during which he puts an airplane 
through an extensive series of maneuvers while seated in a hooded 
cockpit. 

For the more difficult tasks in scheduled air transportation the air 
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line regulations now require the use of multi-engine aircraft, and it is 
further required that such an aircraft be capable of continuing flight 
and reaching the next established landing area if one of the engines 
fails in flight. 

Operation with single-engine aircraft is authorized during daylight 
hours, over terrain where forced landings can be made safely in 
emergencies. In general, single-engine craft are not to be used for 
night flying, but an air line operator may obtain special permission for 
an ?peration in which the airplane leaves one terminal in daylight and 
arnves at another after clark if circumstances are such that safety 
is not jeopardized . For other types of operation, over mountains, 

CONSOLIDATED ARMY TRAINER 

Consolidated Aircraft Corporation's model 21-C, with 3 00 horsepower 'Wasp Junior 
engine. 

swamps, bodies of water , fore ts and at night, multi-engine aircraft 
are required. 

Multi-engine craft are authorized to engage in extensive instru-
ment and radio flying, provided they are properly equipped for such 
operation. They may be cleared for flights when it is known that the 
pilot will have to fly blind over a considerable porti?n of ~he route. 
Single-engine aircraft, faced with such weather contmgenctes, are to 
be held on the ground; they are not authorized to take off for inten­
tional instrument flying, except when special approval is given for 
operations over the top of fog or clouds. However, single-engine air­
craft are required to have radio and instruments, and are permitted to 
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fly blind for short intervals when the occasion arises while they are in 
flight. 

The new regulations require each operator to designate divisions 
of his air line, a divi sion consisting of the round trip flown by one 
pilot. Specific instructions are to be drawn up for flying over this 
division, including such provisions as th e minimum heig ht of ceiling 
and minimum visibility, altitude to be flown and methods for taking 
oH and landing through low fog. These and other definit e instructions 
are g iven to the pilot for flying the particular divi:i on. They are to be 
written into an operations manual , and the sect i 11 o f the manual con­
taining provisions of this character is to be ;1pprnvccl by th e Rureau o f 
. \i1· Commerce. 

CURTISS-WRIGHT ADVANCED TRAINER 

Developed for the Air Corps, and powered by a 250 h.p. Wright Whirlwind engine. 

The pilot is to familiarize himself with these special requirements 
for the division (as well as general requirements that apply every­
where), to make five training flights over the route, land at all the air­
ports and intermediate fields, and make use of radio and other aids to 
air navigation before he undertakes regular operation. If he is moved 
to another division , he must qualify similarly for operation there 
before he can have a regular assignment. 

Another provision in the revised air regulations concerns dis­
patchers. Those employees, who study weather reports and decide 
whether aircraft are to be cleared or held on the ground, must be 
approved by the Bureau of Air Commerce. Their qualifications and 
duties are outlined by the regulations. 



LA S A D REGULATIONS 237 

Regulations governing licenses for non-commercial airmen con­
tinued on the basis established in 1933. In that year the experience 
requirements for the various grades of pilot licenses were made: 
_ mateur, 25 hours; private, 50 hours ; limited commercial, 50 hours; 
and transport, 200 hours. \ll,i ritten e--xaminations and flight tests are 
progressi> ely more e.-'\:acting as higher grades are attained. Although 
the e--xperience requirement for private and limited commercial is the 
same, the tests for the limited commercial license are more difficult. 
N on-commercial pilots (amateur and private) have to report for 
physical examinations only once in tv\ o years instead of annually, as 
they did bef01·e the regulations were revi sed, and can renew their 
licenses b) mail. 

NEW SCOUT FOR THE NA \ TY 

A Wright Cyclone-powered Grumman two-place scout XSF-r. 

A revised form of Aeronautics Bulletin No. 7-A. A irworthiness 
Requirements for Aircraft, was issued in 1934. 

Before approving an aircraft the Bureau of Air Commerce re­
quires that it meet the standards set up by Bulletin No. 7-A with 
r espect to strength and suitability of various parts and components, 
individually, and as assembled in the completed airplane. The design 
drawings and specifications are analyzed to make certain that the re­
quirements are met on paper, the airplane is inspected in the factory 
to assure that it is built according to the plans, and the completed 
airplane is flight checked. The Bureau then issues an approved type 
certificate for the airplane (or approval ' ;vithout A.T.C. if only a 
limited number are to be produced). After this approval has been 
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g iven, all a irplanes built in accordance with the approved plans and 
specifications are eligible fo r F edera l licenses. A n a irplane also can be 
licensed without prior type approva l, but in that case it is subj ect to 
all the requirements and tes ts apply ing to the approved type certificate 
o r approval \·vithout A .T.C. 

T he a irwor thiness r eq uirements were revised in 1934 to bring them 
in to line w ith p ract ices in des ig ning and manufac turing \\ hich have 
been made poss ible by recent resea rch and experimentation. W hile thi s 
was being done, a nother new fea ture was in t rod uced . T he old B ulletin 
7-A included considerable explanato ry materi al , making suggestions to 
the desig ner w hi ch assisted him in p lanning hi s craft in such a way 
tha t it would meet the a irworthin ess req uirements. I n the revision, a ll 
thi s explanatory materi a l was eliminated f rom the regulations them­
selves and p rinted a long with much add it ional materi al of the same 
cha racter in a supplementary bull et in entit led A erona utics .B ull etin 
No. 26, Desig n I n fo rma ti on fo r A ircraf t. 

ECLIPSE VARIABLE PROPELLER HUB 

The new automatic va riable pitch propeller hub brought out by Eclipse Aviation 
Corporation in 1934. 



CHAPTER XVI 

ENGINEERING AND MANUFACTURING 

Amazing Progress Made by Airplane Manufacturers of the United 
States-Notable DeYelopments in Aircraft Engines, Propel­

lers, Instruments, Radio, Fuels and Other Accessories. 

A IRPLANES, aircraft engines, proJ?ellers and other accessories 
produced by scores of manufactunng companies in the United 
States had a world-wide reputation of being the best of their 

kind at the beginning of 1935. Practically every nation on earth was 
buying American aircraft products because American airplanes during 
the previous 12 months had demonstrated that they could fly faster 
and farther and carry their passengers in greater comfort than was 
thought possible only a few years ago. Proof of that international 
popularity lay in the fact that during 1934 the value of American air­
era ft, engines and other aeronautical products shipped abroad was 
more than $r;,ooo.ooo, which was nearly twice the $9.000,000 of 1933 
and more than the foreign sales of Great Britain. France and Italy 
combined. The graceful lines of the ne'v planes built in 1934. whether 
for air line service, military operations or private flying, their stream­
lined bodies, retractable landing gear and tapered wings were matched 
in beauty only by the interiors of the commercial cabin craft which 
were comfortable to the point of luxury, noiseproofed, perfectly 
heated and thoroughly ventilated. Those obvious characteristics were 
accompanied by advanced engineering features which also became 
obvious after a flight, when one realized that he had flown for hun­
dreds of miles at an average speed of from z,0 to 3 miles a minute, 
and that accomplished at great heights of from two to three miles 
above the earth. in comfort. 

Among the organizations forming a common meeting ground for 
the various units of the industry and contributing in no small way to 
the evolution of the flying machine from an experiment to a practical 
vehicle of everyday life, essential in peace and in war, were the fol­
lowing: Aeronautical Chamber of Commerce of America, American 
Society of Mechanical Engineers, Institute of the Aeronautical 
Sciences, Manufacturers Aircraft Association, National Aeronautic 
Association and the Society of Automotive Engineers. 

2 39 
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Aeronautical Chamber of Commerce 

The Aeronautical Chamber of Commerce of America, as the trade 
association for the industry, included in its membership nearly all the 
manufacturing and air transport companies and a majority of the 
important accessories manufacturers, also leading airports, flying 
schools and aerial service operators. During the year the Chamber 
held 78 meetings of the various branches of the industry, cooperated 
with States and municipalities in developing facilities for private fly­
ing and represented the industry before the Federal departments. 
special commissions and investigating bodies concerned with aviation. 
At the beginning of 1935 the Chamber was negotiating a code for the 
aircraft manufacturing industry and, among many other activities, 
was cooperating with municipalities in the development of seaplane 
operating facilities in the business centers of waterfront communities. 

American Society of Mechanical Engineers 

The Aeronautic Division of the American Society of Mechanical 
Engineers held its 1934 meeting June 19-21 at Berkeley, Calif., under 
the auspices of the San Francisco section of the University of Cali­
fornia. The Institute of the Aeronautical Sciences cooperated. The 
Aeronautic Division is actively assisting the main committee on air­
craft safety and inspection and the aviation committee of the American 
Engineering Council. The Division planned to hold its 1935 technical 
meeting in St. Louis in September, and a technical session also at the 
semi-annual meeting of the Society in Cincinnati, 0., June 19-21. 

Institute of the Aeronautical Sciences 

The Institute of the Aeronautical Sciences presented to the Fed­
eral Aviation Commission in 1934 a comprehensive set of recom­
mendations for the continuation of research in aeronautical science and 
engineering. The Institute also in 1934 started work on a complete 
index of all published aeronautical pictures. The Institute's Journal of 
the Aeronautical Sciences was to be published as a bi-monthly in 1935. 
An endowment fund was started for the Institute, with an objective 
of $250,000. Charles L. Lawrance, the retiring president, at the dinner 
of the Institute during the third annual meeting at Columbia Univer­
sity January 29-30, 1935, presented the "Sylvanus Albert Reed 
Award" to Prof. C. G. Rossby and Dr. H. C. Willett of the Massa­
chusetts Institute of Technology, for their work in introducing into 
the United States the Norwegian meteorological polar front theory 
and applying it to weather forecasting for air lines of the United 
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States. The award was establi shed by Dr. . A : 'h .eecl ; '' ho dev loped 
the duralumin metal propeller. It is to be awarded annually by the 52 
Fellows and Honorary Fell()\~; of the Inst it ute for a notable contri bu­
tion to the aeronauti cal sciences . Forty-six scienti fic paper were read 
at the annua l meeting . Donald Douglas, who developed the fa mou 
t ranspor t bearing hi s name, \\"as elected p re. ident of th e Tnst itute fo r 
1935· 

Manufacturers Aircraft Association 

O pera tions under fhc cross-license agreement ad mi ni tered by the 
Manufacturer s A ircraft Associati on in 1934 continued to .-ho' ' an 
increase in the n umber of patents acquired by nicmber of that organ­
ization , a total of 108 patents hav ing been reported duri ng the year, 
43 with claim s fo r compensation and Cis without . uch claim. . t the 
annual meeting on February 28, 1935, Frank H. Rtissell was re­
elected presiden t and S. S. B rad ley generai manacre r , a 1 o it ion wh ich 
he has held since the elate the \ ssociation was organ ized in 1917. 

A total of 32,264 a irplanes had been licensed und er more than 
700 patents owned or cont roll ed by" m emhers of the \ ssociat ion up to 
J anuary I, 1935. As in p revious years, the maj or obj ect of the cro s­
licensing plan, namely, the prevention of wa. te ful patent litig·ation 
w ithin the industry, was reali zed in f ull, no suits or inf ri1wement 
having been fil ed on any of these patents du ri ng th e yea r. 

The Association continued to ma intain a Patent Research D ivision 
from which informati on concerni ng patent matters may be obtained. 
T hi s D ivision keeps members info rmed of important paten t develop­
ments in thi s and fo reign countries, and publi shes fo r dist ribution to 
members a Digest of all current U nited S tates and British airplane 
patents, including abstracts of the patent specificat ions and official _ 
drawings. The Patent and Research Libra ry of the Association now 
includes copies of ·United S tates and fo reign airplane patents, books 
and other p ublicati ons and documents, ·which a re used ex tens ively in 
connection with vali d ity and infr ingement investigat ions. Facilit ies 
ar e also p rovided whereby the Association may negot iate licenses for 
the benefit of members under patents owned or controlled by parties 
who are not subscribers to the cross-license agreement. 

The contract relationship between the Associati on and the Govern­
m ent, which enables the War and N avy Departments to obtain licenses 
under all the patents coming w ithin the scope of the cross-license 
agreement on the same terms as members of the Association, was con­
tinued f or another year. 
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The National Aeronautic Association 

The N a tiona! - erona utic A sso iation in October 1934 was host to 
the I, ech~rati on .-\ e rona utiqua Internationale. the aeronautical port 
o-o, erning body of the world, and comp eel of the national aero clubs 
of 3-+ c untrie _ 

] uring the yea r the onte t m1ni tt e is ned anctions fo r 16 
events. L icen e were i uecl to 795 pilot and _s world records were 
e. tabli shed for the nited ta tes. T he ma jor air meets included the 
M iami \.ir R ace in J anua ry the I an A meri can R aces at N e\\ 
O rleans in Februa ry and the ~ ati onal A ir Races at Cleveland in 

eptember. 
D uring the spring an I early ummer an e.,-..;: tensive campaign was 

waged by the Civil eronaut ic mmittee in an effort to bring about 
a reducti on in air ma il po tage. T he g a! ought was a letter rate of 
five cents an ounce, an ae rogr am at three cents and a postal card at 
t \\ o cents. - r eduction to ix cent an ounce fo r a ir ma il letters v as 
obtained from Congress. enator Vlilliam Gibb McAdoo of Cali­
fo rni a wa elected p resident of the \. ociation fo r 1935-

Society of Automotive Engineers 

T he Society of , utomotive E ng ineer: held se\ en a \ iation sessions 
during the annual meeting in Detroit in January and the semi-annual 
meeting at Saranac I nn, N - Y., in June. 1934- F ifteen technical aero­
nautic paper s were presented on as many phases of the art. In add i­
t ion , I 5 aeronautic meetings were held by the Secti ons of the Society 
d uring the year , when papers on varied aeronautic topics were pre­
sented. 

The Manly ·l\1emorial and \ iV right Brother s medals, annual a war Is 
of the Society, were presented to Rex B. Beisel, Chance \ ought Cor­
porati on, A. L ewis M acClain , P ratt & vVhitney A ircraft Company . 
and F . lVL Thomas, De Havilland A ircraft Company of E ngland . 
collaborators in the paper ' 'T he Cowling and Cooling of Radial -'\ ir­
cooled A ircraft E ng ines." 

Acti vities of: the principal manu facturers are summari zed here to 
show 'how they contributed to the ex:traorcl inary cl eveloprnent of \mer­
ican a ircra ft during 1934-

Airplane Manufacturers 

Aeronautical Corporation of A merica, Cincinnati , 0 ., sold about 
40 per cent more Aeronca planes in 1934 than during the previous 
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year. The Aeronca C-3 was better streamlined, and improvements 
were made in the landing gear. It was a two-place high wing mon o­
plane powered with the Aeronca E-1 13B eng ine, with a fuel con­
sumption of three gall on an hour, a high speed of 93 m.p.h. , cruisin c.r 
at So and landing at 35 m .p.h . Its weight empty was 503 pounds, use­
ful load 425 pounds, including two per ons. ~e ro nca plane were in 
service in Canada, ]~ng l a ncl , Alaska, 'Nlexico, uba. P hilippine Island · 
a nd B razil. The plane could he eq uipped as a seaplane, and with le-do 
floats was becoming increa ingly popula r a long th .-\tlantic oast. 

A ir Transport 1\ilanufacturing ·om pan), Ltd., Glendale, Calif ., 
prod uced a hig h-wing six-place cabin plane power cl with thre I\. inner 
K -5 engines . It had a stated high speed of qo m .p.h . 

\ircraft Mechanics, Tnc., olo raclo Springs . 'o lo .. had . eve ral 
models, the B ullet C-7, four-place cabin lovv-wing, with 175 h.p. 
vVI·ight vVhirlwincl ; F lyabout D -I , a two-place Continenta l-powe red 
monoplane; the D-2, powered with a Szekely R3-0 45 h. p. ena ine: 
Eaglerock A -14, a three-place open biplane with 175 h.p. \1\ hirl\\'incl ; 
the A -13 , with Curti ss 'hallenger, and the \-15 with Kinner K-5 
roo h.p. motor. 

A irplane D evelopment Corporati on, Glendale, Cali f., a clivi ion of 
the Corel Corporati on, was making cleliveri e on the V ultee \ -IA 
sing le-engine transport plane ·tated to have a a ua ranteed crui ing 
speed o f 205 m.p.h. , carrying eight passengers and t \\ o p il ots. T h<.: 
p1·ocluction program contemplated 50 planes of that model a year. 
American Airlines had ro in servi ce, while others had been delivered 
to Canadian Colonial Airways and various public utility and minin g 
companies . The Vultee V -I A was an a ll metal si ngle-engine low-wing 
cantilever monoplane with split trailing edge type wing fl aps, and was 
designed as a high speed transport for regular service or as an execu­
tive's plane. It was equipped with the Wright Cyclone model F 735 
h .p. motor, and had fuel capacity for r ,ooo miles of cmising. It was 
fl own at a high speed of 225 m.p.h. , landing at 63 m.p.h. O n January 
I 5, I935, Major James I-I. Doolittle fl ew a V ultee transport from Bur­
bank, Calif., to Floyd Benn ett Field, New York City, in I I hours 59 
minutes, breaking all records for passenge r transport planes and com­
ing within I 17 minutes of breaking the record for all planes made in 
1934 when Col. R oscoe Turner dashed across the continent in 10 
hours two minutes. Major Doolittle was accompanied by 1\!Irs. Doo­
little and Robert Adamson of the Shell O il Company. On this flight 
he encountered ice and bad weather, which forced him to fly at r6,ooo 
feet. He flew blind by instruments alone between Colorado and Rich­
monel, Va. N oiseproofing by \IV estern Electric engineer s was a feature 
of the cabin, whi ch was 68 inches high. As an air liner the Vultee 
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seated eight passengers two abreast. with a wide aisle between, each 
chair with indiYidual ,·entilators. heaters. reading lights, ash trays and 
fout rests. The cabin contained running ice water. A rear compart­
ment held a fully equipped lavatory. The baggage room and radio 
installation were in the rear. The cantileYer wing was faired into the 
fuselage. The wheels retracted flush with the bottom surface of the 
wing. The fuselage was of monocoque type. without longitudinals. 
The tail surfaces and wing were of shell construction, with fin and 
stabilizer built solidly into the fuselage. The plane had a length of 37 
feet. wing span of .:;o feet and height of IO feet two inches. Its weight 
empty was I ,2;1(i pounds, its full fuel load S·-l-57 pounds, pay load 
1,810 pounds and gross weight S.soo pounds. with an absolute ceiling 
of 20.000 feet. 

Autogiro Company of America, \\.illow Grove, Pa .. continued its 
development of rotor-type flying machines. :\Iodels PA-18 and PA-19 
were continued on the company's design list. I .ate in 1934. :\I ode! 
I> A-22. a direct control, wingless autogiro. was demonstrated. It was 
a two-place side-hy-side cahinmachine with a l'ohjoy-R 75 h.p. engine. 
The diameter of the rotors was 32 feet. Its weight empty was 6oo 
pounds. gross weight I. I -J.O pounds, top speed 105 m.p.h., cruising 
speed 90 m.p.h., range 330 miles with I 7 gallons of gasoline. The 
take-off speed was 25 m.p.h. in a leYel run of Go feet. 

The Beech Aircraft Company. \Vitchita. Kan., designed and 
marketed new Beechcra ft models of its high speed four-place cabin 
planes for the commercial trade. :\fodel B17L was built around the 
Jacobs L--J. 225 h.p. engine, had a gross weight of 3.r.:;o pounds. a 
stated cruising speed of I.)2 and high speed of 175 m.p.h., with a 
cruising radius of 750 miles. Retractable landing gear and wing flaps 
were standard equipment. :\'lode! . \17 F was a four-place cabin bi­
plane built around the \Vright Cyclone engine, with speed above 200 
m.p.h .. and with controllable pitch propeller, radio. wing flaps and 
de luxe furnishings as standard equipment. Models qR and B17E 
of similar design were powered with \Vright 420 and 285 h.p. engines 
respectively. The company planned to continue improvements to 
increase speed and performance of the established Deechcraft design. 
The J acobs-powerecl Beechcra ft "·as sold for export to England. 
·Mexico and South Africa during I934· and at the beginning of 1935 
the company was negotiating for sales in Holland, Belgium, Spain, 
Brazil, Panama and China . 

.Bellanca Aircraft Corporation, New Castle, Del., produced both 
commercial and military planes having increased performance and 
possessing many other improvements over previous models. Bel­
lanca models were popular in a mttnber of foreign countries as well as 
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in the private, ae ria l service anJ genera l utility markets in the · ' nited 
States. The I<)35 model Seni or Skyrocket de luxe ix -place cabin, 
externally braced high-wing monoplane, \1\ asp-pO\\ ered, and con­
vertible into a seaplane with twin Edo fl oat ·, was fully equipped fo r 
night flying, and was purchased by several veteran users of pri' ate 
flying craft, among them F rank 'vV. Fuller, jr. , and \ allace Beery. 
That model was equipped with trailing edge flaps, E clipse direct-drive 
electric starter , shatter-proo f g lass windows uph ol. tered arm chairs 
for five passengers, Sperry hori zon and di rect i una I gy ro. It carried 
a useful load or 2.300 pounds, had a service ceiling o f -s,ooo feet, 
high speed of I90 m.p.h. at 7,000 feet, and crui sed at 175 m.p.h. on 
7 5 per cent power at J 2,000 feet. T he Seni 01· Pacemaker in design 
and dimensions was ·imilar to the Skyrocket , and wa powered with 
either Whirlwind or Wasp Junior eng ines. It ca rried six persons 
had a high speed o f 165 m.p.h. , cruising at ISS m.p.h. at 12,000 feet , 
with a service ceiling or 18,ooo feet and a range of more than 1,200 
mil es . The A ircrui ser was a 12- to Is-place or ca ro-o transport 
sesquiplane powered with Cyclone or Hornet engine·. A · a pa senger 
plane it had a g ross weight of J0,8S3 pounds o f which 4.870 pounds 
were useful load, a cruising speed of ISS m.p.h. , ceilin cr 20,000 feet 
and range 710 miles. As a ca rgo plane, such as the ircrui ser pur­
chased by the E l Dorado Mining Company of Canada fo r transpo rt­
ing ore over a J ,200-mile route, it carried a payload of more than a 
ton and a half , cruising at ISS m.p.h. The Bellanca twin Cyclone­
powered bomber, landplane or seaplane, was a sesquiplane usefu l as a 
troop transport, ambulance or cargo-carrier. As a landplane it had 
a stated high speed of 190 m .p.h. at 7,000 feet, cruising 172 m.p.h. at 
12,000 feet, service ceiling 23,500 feet , normal range with 300 gallons 
of gasoline, 710 miles; weight empty 8,216 pounds, normal useful load 
5,920 pounds including 2,825 pounds of: bombs and amm uniti on and 
425 pounds of armament, including three machine guns. It carried 
a crew of four. At the end of 1934 the Bellanca facto ry had received 
back for checking and complete overhaul the famous Dellanca Flash 
which Col. James Fitzmaurice had entered in the London-Melbourne 
race as "Irish Swoop" and which failed to start in the race because of 
the race committee's ruling that it could not start until it had passed 
its landing test required for the load which Col. Fitzmaurice intended 
to take into the air. Col. Fitzmaurice had not made the prescribed 
tests prior to leaving for E ngland because of a misinterpretation of 
the race rules, which were framed under International Commission 
for Air Navigation requirements that one must land with full loads 
in stead of clumping to reduce weight. The U. S. Bureau of A ir Com­
merce had permitted dumping of gasoline to lighten loads, and it was 
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a sumed that the F la h rnet all qualifications because it was equipped 
t clumr any r maining load and land with its ftJel tanks empty. The 
race committee stood by its rnlino- on the technicality. The entr_, 
wa: \\ ithdrawn because there wa · no t ime to make the test prior to 
ta rt f the race . few clays later, howe er, the plane passed its 

landing tes t with full load of 8,350 pound gross \\eight, thus prov­
ing the c ntention that the machine wa qualified. \i\ hen Col. Fitz­
mauri ce attempted to break the record of the winner in the race, he 
di sco\ ered oon after tartin o- that the tires had \ ellecl enough to 
1 rc ent the wheel being retracted into the holes. Beiw.r forced to 
Ay with hi s unclercarriao-e I wn would r educe hi s ·peed by 25 miles 
an hour. T he Flash \\ a· returned to the · -nited States for minor 
alterati ons, particularly nla rgement of the " heel slot· in the wing. 
Its tests had proven concl u ivel) that no questi ons of strength or 

BELLANCA ARMY CARGO PLANE 

A Hornet-powered transport developed from the Bellanca aircruiser. 

handling qualities were involved. The Flash was a low-wing e...x­
t ernally braced two-place monoplane, its body 26 feet 6 inches long, 
\•.r ing spread 46 feet r ~ inches. It was powered ·with a Pratt & 
ViJhitney Twin Vl asp Junior engine. 

Boeing A ircraft Company, Seattle, \ iVash., a unit of the Boeing 
Airplane Company, in November, 1934, completed delivery on orders 
for 75 twin Wasp Boeing 247 and 247-D transports. The United 
.Air Lines received 70 of the transports, forming the largest commer­
cial transport order ever to be filled by an aircraft plant. The Penn­
svlvania Airlines and Deutsche Luft Hansa were among other com­
p-anies acquiring Boeing transports. The Boeing 247-D was flown by 
Turner and Pangborn in the London-Melbourne race, winning third 
place fo r speed and also, because they · flew the longer course dotted 
with handicap control stops, b~ing eEgible for handicap prizes. It 
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was a feature of a pioneering effort in aircrait manufacturing started 
by William E . .Boeing, who in 1934 was awarded the Daniel Guggen­
heim Medal for "successful pioneering and achievement in aircraft 
manufacturing and air transport." The announcement accompanying­
the award read : "I-1 e deserves particular credit for the developnwnt 
of an outstanding aviation manufacturing and transport organization 
throughout the United States. It was his vision and willingness to 
spend his own money which has resulted in the formation of one of 
the best manufacturing and transport organizations in the world." 
Under Mr. Boeing's direction the air lines of the United States became 
the first to fly passengers at night on regular schedules over long dis­
tances, the first to operate tri-motored passenger planes under the 
same conditions and the first to make routine use of two-way radio 
telephones. The last 15 of the 75 transports delivered in 1934. the 
247-D, represented several improvements over the 247. The 247-D 
was equipped with two geared supercharged 550 h.p. Pratt & \Vhit­
ney Wasp engines and three-bladed Hamilton standard controiiable 
pitch propellers. It had a stated top speed of 220 m.p.h .. a cruising 
speed of I89 m.p.h. at 12,000 feet and r8o m.p.h. at 8.ooo f cet, with 
a service ceiling of 25-400 feet, a landing speed of 62 m.p.h. and 
cruising range of Boo miles on 75 per cent power. Larger engine 
nacelles, N.A.C.A. cowling and sloping windshield were new features 
of the 247-D, as were new soundproofing developed by new-type 
insulation in the cabin, elimination of individual ventilators and re­
duction of propeller tip noise. A hot air heating system \vas adopted. 
Flush type rivets were used on the leading edge of wing and sta­
bilizer. The elevator and rudder were of metal construction, fabric­
covered, instead of the all-metal construction on the original 247. 
The 247-D also had a trailing edge flap built into the rudder. The 
gross weight was 13,650 pounds with payload of 2.582 pounds. 
including 10 passengers, crew, baggage and cargo. The weight empty 
was 8,940 pounds and useful load 4,710 pounds. The wing span was 
74 feet and length 5I feet 4 inches. The Boeing company also 
during the year delivered I I r all-metal single-seat \ Vasp-pO\vered 
P-26A pursuit planes for the Army Air Corps. The P-26A was an 
externally-braced monoplane with a wing span of 27 feet I I;% inches, 
length 23 feet 7~ inches. It was rated one of the fastest aircooled 
fighters in the world. 

Consolidated Aircraft Corporation, Buffalo, X. Y., produced 
planes for the Army and Navy and for several foreign governments. 
At the begitining of 1935, Consolidated and Fleet primary or advanced 
trainers were in operation in Argentina, Brazil, Canada, China, Hong­
kong, Mexico, Paraguay, Portugal, Roumania, Spain, Turkey, Colom-
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bia, Cuba, Peru. Siam and Russia. The Soviet used the Fleetser 
model 17 special transport in the "Chelyuskin" rescue as narrated in 
the chapter on adventures in the air. Consolidated P2Y-1 long range 
patrol and bomber flying boats were used by the Xavy in its record 
Hight to Honolulu as detailed in the chapter on notable flights. That 
type was also being used in Colombia. and at the beginning of 1935 
the Japanese Government was planning to install a number of such 
boats. purchased from Consolidated. on its over-water air transport 
routes. During the year Consolidated reported new business as being 
approximately 75 per cent Army and X avy and 25 per cent foreign 
export. )Jew designs included the P-30. a refinement of the YIP-25 
two-place Army fighter: the A-1 1. similar to the P-30 except that 
the P-30 was for high altitude pursuit tactics while the A-II was 
designed for ground attack work: the PT-II C, similar to the PT-II 
Army trainer except for \\'right engine and convertibility for use 
with Edo twin all-metal pontoons, and Fleet model 10-G. a trainer 
with inverted Gipsy l\hjor 130 h.p. engine for European export. The 
P2Y-3 patrol boat was powered with two \\'right Cyclone engines 
rated 710 h.p. each and had a gross weight of 20.79-l- pounds, high 
speed of l-{.2 m.p.h., cruising I 17.5 and stalling speed of 6r m.p.h .. 
with a service ceiling of q.ooo feet and 1.58o miles normal and 3.000 
miles maximum cruising radius. :\t the beginning of 1935 Consoli­
dated had orders for 70 Fleet trainers for foreign governments. sen·­
ice test orders for P-30 and A-r I types for the Air Corps and an 
order for 23 P2Y-3 patrol Hying boats for the )Javy. 

Curtiss Aeroplane & Motor Company, Inc., Buffalo. K. Y., a 
division of Curtiss-\Vright Corporation. concentrated on the produc­
tion of military planes and production of accessories. Two new 
designs were produced for the U. S. Navy. One was the Curtiss 
XFr3C-r, a single-seat fighter high-wing all-metal monoplane, with 
slots and flaps, enclosed cockpit and retractable landing gear. powered 
with a 14-cylinder, two-row radial \Vright vVhirlwind R- I 510 engine. 
An outstanding feature of the design was the excellent vision af­
forded the pilot. The other Navy type was the Curtiss X03C-r, a 
two-place observation biplane amphibian. with slots and flaps in the 
upper wings, and supported by a stainless steel pontoon into which 
the land gear wheels retracted. Delivery was completed on 46 V{ right 
Cyclone-powered Curtiss A-r2 Shrike attack low-\ving, all-metal 
monoplanes for the Air Corps, and they were used in the Army's mail 
operations early in the year. A new Falcon hvo-place observation 
and attack plane was designed and built for the export field. It was 
pmvered with a \Vright Cyclone engine and equipped with single strut 
landing gear and closed cabin. Curtiss also delivered to the Navy 
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27 l~FzC- I single-place biplanes, vVright Cyclone-powered. ami with 
retractable landing gear, for service on the carrier "H.anger. '' 

Curtiss- \•Vright Airplane Company, Robertson, .\to., a division u i 
Curtiss-\V right Corporation, served both the commercial and military 
markets in T934· An outstanding development was its introduction of 
the AT -32 Condor All-Sleeper transport, a biplane with two vVright 
Cyclone 715 h.p. engines and having a stated high speed of 190 m.p.h. 
Seats usee! during the day could he converted into upper and lower 
berths during flight. 1:2 berths in all, slightly longer than a Pullman 
l1crth and fully equipped. The Condor sleepers were placed in regu­
lar night service between Los Angeles and Fort \Vorth and between 
Chicago and 1\ew York. A new biplane homl1er. HT-.v. was devel­
oped. and sales made to several foreign countries. The HT -32 was 
powered with two \\'right Cyclone 700 h.p. engines and carried loads 
of 4.050 pounds of bombs or ammunition. It could be converted into 
an ambulance ship with 12 litters or a troop carrier for 24 soldiers 
with full field equipment. An advanced military trainer, a two-place 
biplane with 250 h.p. vVright \ 1Vhirlwind engine, was designed for 
export. Production was continued on the Curtiss- \V right trainer. a 
two-place biplane with 175 h.p. \Vright \Vhirlwind motor. and the 
Osprey, a two-place biplane fighter with . .po h.p. \Vright \Vhirlwind 
engine. Hath the trainer and Osprey were popular in the export 
market. Built for the commercial market were the Curtiss-\Vright 
Sport, a three-place biplane with 175 h.p. \\'right \Vhirlwind engine. 
and the Curtiss-\Vright Speed wing, a one- tn thrc\:-place biplane \Vith 
250, 330 or 420 h.p. Wright \Vhirlwind motor. A new Curtiss­
Wright amphibian with many novel features. the Commuter, was 
designed and built under the supervision of Capt. Frank Courtney. 
It was designed to combine high performance and large load capacity 
with ample passenger accommodations and comfort. It was a five­
place machine, and included a three-wheel landing gear, two wheels 
behind the center of gravity and one in the nose of the hull, landing 
in the same position on land or water. It was a pusher type, equipped 
with the 365 h.p. vVright Whirlwind engine. The propeller was driven 
by a 3 I -inch extension shaft. Biplane wings were used, with a large 
stagger, thus permitting the lower wing to be placed behind the pas­
senger cabin so that it caused no obstruction to vision. 

Douglas Aircraft Company, Inc., Santa ~1onica, Calif., in 1934 
produced commercial and military planes. The Douglas Army obser­
vation plane 0-38B is portrayed by the three-view drawing in the 
military design section. The Douglas Dolphin amphibian with two 
Pratt & Whitney Wasp engines, both six- and eight-place models, had 
a stated high speed of rs6 m.p.h. at ro,soo feet, cruising speed of 
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140 m.p.h. a nd landin rr speed at ea level of.. 64 m.p.h . Its serv1ce 
ceiling was 19,800 fee t and absolute ceiling 20,400 feet. Its g ross 
' e ig ht '' a 9,500 p un ci , u ef ul load from 2,542 to 2,770 pounds. 
T he Douglas t ran ·port DC-~ which achieved world popularity in 
1934 because of it record on a ir line of the .. _nited States and its 
taking econd place in the London-Melbourne race, was described b) 
the builder a · follow : PO \\ ered with two \1\iright Cyclone 

R -18-o-F3 · nrr ine ra teJ at 710 b. h.p. at 7 ooo feet at 1,950 q .m., 
o-ro·· wei<Th t 18.-oo p un cl s, pay load 3-400 pounds (equipped with 
rad io but not im:lud in rr automatic pilot . high speed 212 m.p.h . at 

The Fleet 1 0 , powered by a Kinner engine. 

8 ,ooo feet , crui sing speed 200 m.p.h. at 14,000 feet on 75 per cent 
power , 186 m.p.h. on 62.5 per cent power, stalling speed 6o m.p.h ., 
servi ce cei ling 23,200 feet, crui sing range r,o85 miles on 75 per cent 
power , 1,210 miles at 62 .5 per cent power , wing area 939 square feet. 
Equi pped with P ratt & \1\ihitney SDG-1690 H ornet engines rated at 
700 h .p. at 6,500 feet, g ross weight 18,200 pounds, payload 3,400 
pounds (equipped with radio but not including automatic pilot), 
high speed 212 m.p .h. at 7,500 feet, cruising speed 200 m.p.h . at 
14,000 feet on 75 per cent power, 186 m .p.h. on 62.5 per cent power, 
stalling speed 6o m.p.h. , service ceiling 23 ,200 feet , cruisi ng range 
1,085 miles on 75 per cent power, 1,210 miles on 62 .5 per cent power. 
The D ouglas transport was a low-wing all-metal monoplane trans­
port, with the Sperry method of soundproofing, and embodying the 
latest practice in streamlining, with fi llets and retractable landing gear. 
It could be equipped fo r 16 to 20 persons. The passenger cabin was 
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26 feet four inches long, five feet six inches wide, and s ix feet three 
inches high. The overall length of the fuselage was 62 feet the wing 
span 85 feet. Split trailing edge flaps were built into the lower side of 
the wing to increase Ii ft and slow clown landing peed. T he Royal 
Dutch Airlines ordered a number of Douglas trans] ort · \\ hich it 
installed on fast schedules between . msterdam and Batavia, Dutch 
East Indies. In th e U nited tates TWA, American \.irlin €S Eastern 
A ir Lines and Pan American A irways were among the companies 
using Douglas transports at the bea inning o f I935-

Pieetwings , Inc., -Bristol, Pa. , designed and placed under con­
struction for fli ght tes ts early in 1935 its model F401 amphibi an, to 
be fabricated entirely with stainless =? tee!. It wa.- a four-place cabin, 
high-wing monoplane with retractable landing gear. It was pow­
ered with a Jacobs 225 h.p. engi ne, had a wing SJ an of 40 feet six 
inches and was 31 feet 5.0 inches in length. 

Granville, Miller and DeLackner, Springfield, M ass., brought out 
the Q .E.D., a low-wing, two-place externally braced mon plane pow­
ered with a Pratt & Whitney 1-Iornet motor. It had wing fl ap for 
low landing speed and tandem cockpit.- c vered, with dual control. 
It had a wing span of 34 feet three inches an I was 27 feet two inches 
in length. It was fl own in the MacRohert on race from London to 
Bucharest by Miss Jacqueline Cochrane and Wesley mith. 

Great Lakes Aircraft Corporation, Cleveland, 0 ., operated at near 
capacity in 1934, employing 550 persons. The Great Lakes BG-r 
dive bomber was produced on order for the Tavy. Two new e..xperi­
mental planes were also developed for the Navy. Production was 
continued on the 2T- rA Sr)ort-Trainer, and a new commercial air­
plane was developed for both the domestic and export markets. The 
2T-rA was a two-place biplane powered with an . merican Cirrus 
engine. It had a wing spread of 26 feet eight inches, length 20 feet 
and nearly four inches. The 2S-vV was a two-place biplane with a 
145 h.p. \i\Tamer Super-Scarab engine. The XSG-r was a two-place 
observation biplane amphibian with a Pratt & Whitney vVasp Junior 
engine. It had a: wing span of 35 feet and an overall length of 32 
feet and nearly seven inches. The Great Lakes BG-r dive bomber, 
one of the mystery planes of the Navy, was a two-place, single-engine 
biplane, with machine gun equipment and, close under the body be­
tween the landing gear struts, a rack for a heavy bomb. P lans for 
1935 included further development work calculated to broaden the 
scope of the company's activities in the military, commercial and 
export fields, also additional BG-r clive bombers to be constructed for 
the Navy. 

Grumman A ircraft E ngineering Corporation, Farmingdale, N. Y., 
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pr duced single-seat fighter for the 1 -avy ana utility type amphibians 
f r the Navy and Coa t Guard. It model JF-1 amphibian was de-
igned to meet Navy speci fication fo r an am phibian to be used in 

target towing, ae rial urve) in a-, photography and 'ariou expedition­
a ry mi:sions. T he N a y JT - I wa a rnetal biplane pOv\ ered with a 
I ratt & \, ' hi tney twin-r \ \1Va p, and had a tated high speed of 170 
m .p. h., 1 ad I. T he a t · ua rd JF--, adapted from the same de­
sig n, '' as powered with a \ right yd one engine. 

Hall- .-\luminum . ircraft orporation, Bri -to!, Pa., produced fo r 
the . Navy an ex1 er imental b iplane fl ying boat XPzH-r, of metal 
con truction with fab ri c-cO\ ered wing . It was pO\\ ered with four 

\ 11·tis. geared onqueror engi ne , had a tated high peed of 140 
and crui sin rr . peed of I - O m.p. h. It measured I I - feet between wing 
t iJ s: its hull was 67 feet 60. inches long . Empt), it weighed 20 41-
p un cls. E quipped as a I at rol boat it gr oss weight was 34,8oo 
p un ci. . It had an e timated crui ing range of 4,000 miles with a 
crew of seven. Early in I935 it was flo\\ n from Norfolk, a. , to 
Coco olo, Canal Zone, non-stop. 

Hammond ircra ft Corporation, Ypsilanti , M ich., was fo rmed in 

SIDE VIEW OF FAIRCHILD CARGO PLANE 

The loading door permits quick transfer of heavy freight or supplies . 
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1932 for experimental work and manufacture of a three-place open 
biplane, the Hammond roo, powered with a Kinner K-5 engine. 
When on May 15, 1934, the Bureau of Air Commerce issued specifica­
tions for a two-place, light commercial type plane, and requested bids 
on 25 built to those specifications, the Hammond company became one 
of the !Jiclders. The hids of 14 companies were opened ;\ugust 27. 
1934, and on Octo her 18 the Hammond company \\'as a\\'ardcd a con­
tract to huild 1 5 of its model Y, a t\vo-place side-by-side closed. low­
wing pusher monoplane to he powered with a Menasco U-...j. engine. 
The bid price was $3.190 a plane. A feature of the Hammond model 
Y was its three wheels, the third wheel being under the nose. That 
was designed to prevent nosing over in landing. also permitting land­
ing at stalling speed or up to cruising speed. It was stated that the 
ship could not he stalled nn the take-ofT. and that it would have a very 
steep glide if desired, to facilitate landing in small spaces. The top 
speed was to he more than rIO m.p.h. and the landing speed about 35 
m.p.h. It was designed to fly about 20 miles to a gallon of gasoline. 

Kellett Autogiro Corporation. Philadelphia, l'a .. at the beginning 
of 1935 had carried out an 18 months intensive researcl~ and develop­
ment program, producing a ne\v type of autogiro without wing:'. 
ailerons, elevators or rudder and incorporating the control of the girn 
in the rotor blade system. It was known as model KD-1. The Kellet 
direct contml wingless autogiro was a two-place machine with tandem 
cockpits and dual control system. The control was accomplished hy 
means of the three-hladed rotor system inclined by moving the cou­
trol stick in the conventional manner. The ne\v autogiro possessed 
higher flying speed and lower landing speed. \Vith a Jacobs L--J. 
engine rated 225 b.h.p. at 2,000 r.p.m. the KD-1 had a stated 125 
m.p.h. high speed, 103 cruising and To m.p.h. minimum speed in level 
flight. Its stated rate of climb at sea level was J,ooo feet a minute. 
take-off Go feet and landing run zero. A simple adjustment permitted 
the three rotor blades to be folde<l hack over the tail surfaces. thus 
simplifying hangar storage, and making overall dimensions in that 
position 25 feet six inches by 10 feet three inches. The gross weight 
was 2,050 pounds, useful load ;oo pounds. rotor diameter 40 feet. 
gasoline capacity 49 gallons, cruising range 30 hours, 30r miles. The 
manufacturers were producing the K I )-I for three distinct kinds oi 
operations, military, commercial and air mail shuttle service from 
airports into the heart of cities. The KD- r landed on piers in re­
peated demonstrations and its builders believed it offered a solution 
to the problem of making roof landings in thickly populated areas. 
Kellett autogiros were in use throughout the United States, in Brazil, 
Argentina and Japan. The company was also engaged in develop-
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ment of it K)' adverti sing bu iness for which, together with Louis 
B leriot, the h .ellett company held basic patents. In 1934 a number of 
licensees were appointed and contracts e.,-x.ecuted for more than 200 
ac..h er t i ers . 

K .inner \irplane & Motor orporat.ion, Ltd., Glendale, Calif. , 
pr lu d four type of airplanes powered with Kinner engines. The 
E n y was a four-place C<1.bin transport type lo·w-wing monoplane, 
with e--x ternal wire bracing and electrically-operated '' ing flaps or 
brakes to a j, e it a landing speed of 46 m.p.h. P owered "ith the ne\\ 
l inner C-7 engine it had a rated high peed of 165 and cruising speed 

f 150 m .p.h. Adjustable metal propeller, dual control, safety glass in 
wind hield and cabin \\ indovvs, streamlined landing gear wheel pants 
and radi o were features of the E nvoy. The Sportster with Kinner 

THE KIN"NER EN OY 

A four-place cabin ship with 3 00 b.p . Kinner engine and all the la test equipment , 
including radio. • 

roo or 125 h.p. motor was a two-place side-by-side low-wing mono­
plane designed for students and amateur pilots, and reported espe­
cially suitable for instruction purposes because of its maneuverability. 
The Sportwing, also a hvo-place side-by-side low-wing monoplane 
with Kinner 125 h.p. motor, had a stated top speed of J20 m.p.h. , low 
landing speed and range of four hours. Late in 1934 the K..inner com­
pany delivered to th e Bureau of Air Commerce a number of its new 
P layboy models, a two-place externally wire-braced low-wing cabin 
monoplane, with the Kinner R-5 160 h.p. motor, a stated top speed of 
137 m .p .h ., cruising at 125 and landing at 55 m .p.h. , a service ceiling 
of 14,000 feet , gross weight of 2,215 pounds with useful load of 754 
pounds, including pay load of 270 pounds . 

Kreider-Reisner Aircraft Company, Inc., H ·agerstown, :Mel., a 
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subsidiary of Fairchild Aviation Corporation, improved its former 
designs and produced new airplanes in I93-l-· The Fairchild 22. a 
two-place open-cockpit monoplane with a \Vright Gipsy 90 h.p. engine. 
was improved, as was the same model equipped with a \Varner Super­
Scarab engine. The 1935 model had a cantilever retractable landing 
gear and slotted ailerons such as those used on the Fairchild 2-J.. The 
Fairchild 2-J. with \Varner Super-ScaralJ engine introduced in 1934 
proved so popular that it was continued with only minor improve­
ments. The Fairchild 24 was a cabin high-wing monoplane with seat­
ing arrangements for three persons and accommodations for plenty of 
baggage, or for two persons and excess baggage. Its popularity lay 
in its control and ease of handling, and it was designed to give the 
novice pilot greater confidence. The Fairchild 24 weighed empty 
I .354 pounds with normal useful load of 796 pounds. had a high speed 
of 134 to 137 and cruising speed of 118 to 120 m.p.h. \Vith the 
Super-Scarab engine rated at 145 h.p. at 2. I so r.p.m. the fuel capacity 
was -J.O gallons, normal range 500 miles and fuel consumption nine 
gallons an hour. The landing speed was between -J.O and 45 m.p.h. A 
single-engine cargo transport, Fairchild XC-31. was designed and 
delivered to the Air Corps. It had a wing span of 8-t- feet. length SS 
feet and height of 15 feet 10 inches. Its weight empty was 7.322 
pounds, with useful load 5.078 pounds and gross weight 12,-J.OO 

pounds. It was powered with a \Vright Cyclone R-r8:w-25 motor 
rated at 750 h.p. at 1,950 r.p.m. at sea level. Its top speed was stated 
to be roo m.p.h., landing with full load at 52 m.p.h. because of flaps. 
with range of five hours. It was equipped with a big loading door and 
a cargo chute, the latter permitting delivery of food and other sup­
plies by parachute. Six litters or benches for 14 soldiers with full 
equipment could he installed. Kreider-Reisner at the beginning of 
1935 was completing the first of its order from Pan American Air­
ways for a high speed amphibian for service in South America and 
China. It was to be a 10-place transport. Another new plane was 
in production, a four- or five-place cabin low-"\ving monoplane de­
signed for private owners, particularly business men requiring fast 
transportation with plenty of room and comfort. The new cabin 
plane was to he powered with a Lycoming, Jacobs or Continental en­
gine ranging between 225 and 280 h.p. 

Lambert Aircraft Corporation, Robertson, Mo., with its sub­
sidiaries, Monocoupe Corporation and Lambert Engine Machine 
Company, Moline, III., made further refinements in the Lambert goA 
de luxe Monocoupe, a two-place cabin monoplane, equipped with the 
Lambert 90 h.p. engine. an aircooled. five-cylinder radial. The cabin 
was made six inches wider, with a wider door. Standard equipment 



EN GIN EERI G \N AN F CT JRI G 257 

included wheel pants, dual controls and wing flaps. The plane bad a 
crui ing . peed of II,.. and a top speed of 135 m.p.h . The Lambert 
90 experimental model\\ as similar to the 90 de hnce in appea.rance. 
T he '[onocoupe model D - r45 was powered with a vVarner Super-

carab. Model 125 \\ as powered with a \ farner Scarab. The 90A 
1Vlonocoupe as a seaplane had a high speed of IIS m.p.h. 

Lockheed ircraft Corporation, .Burbank, Calif., continued to 
p roduce and improve its single-engine O rion, Vega and ltair models, 
and delivered numbers of it new high-speed Rll-metal twin-engine 
E lectra a ir liner. . I rnpro ·ements in the single-engine monoplanes 
included the u e of supercharged altitude engines and controllable 
p itch propellers \\ hich g reatly increased performance characteri tics. 
The O rion and \ltair were further impro\ eel with split type wing 
fl aps and long-travel oleo shock struts. The Altair flown b) Sir 

THE LOCKHEED ELECTRA 

A \Vasp-powered transport carrying 1 2 persons. 

Charles Kingsford-Smith on his Pacific flight was similar to the Orion 
except for its seating arrangement. The Orion was a seven-place 
single-engine, low-wing cabin monoplane with a retractable landing 
gear. The Electra was a 12-place, low-wing, twin-engine monoplane 
fo r air transport service. Pan A merican Airways, Northwest A irlines 
in the United States and Swissair lines of Switzerland were among 
the operators using Electras at the beginning of 1935. Single-engine 
Lockheeds were being flown in France, Switzerland and several other 
countries . Lockheed put in the Electra the latest refinements. It was 
powered with \tV asp Juniors and on special orders with other \ iV asp 
motors. It \vas noiseproofed, with a .new type of double vertical tail 
surfaces to give better stability and control on one or both engines. 
The cabin, wing and tail surfaces were of duralumin monocoque 
construction. The u.se of wing flaps permitte-d greater wing loading. · 
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A t the end of the year James\. Piersol, aviat ion editor of the Detroit 
News and pi lot of its famous r eporter 's and photographic planes, took 
de livery on a special O ri on for his paper. It was powered with a 
\r\ asp SrDr eng ine. T he cabin held three seats, a desk fo r the fl ying 
reporter or radi o operator, a radio transmitter for broadcasting out­
doo r events of publi c interest, a Sperry automat ic pilot, floats to 
replace the landing gear in ove r-water operati ons, and three Fairchi ld 
aerial cameras so install ed that pictures might be taken at any angle. 
O ne camera mounted in the leading edge of the left wing shot straight 
ahead like a fixed machine gun. The machine gun sight on th e pi lot'· 
windshield served as a v iew-finder. The pilot coul d aim the plane at 
the view to be shot, press a trigger on the control stick and the camera 
would take pictures at two-second intervals, I ro exposures with one 
loading. A second camera took pictures through the cabin fl oor , while 
a third in the rear , manually operated, could be p roj ected up, side 
or back. During four years of opera tions the veteran Lockheed Vega 
of the D etroit News was used by P iersol on 350 ass ignments. He 
made I,097 fli ghts, covering a total of I 2I,SII miles without serious 
trouble of any kind. 

Grover Loening A ircraft Company, Inc. , Garden City, N. Y. , 
continued development of its Duckling model, a two-place, \!Varner 
Scarab-powered pusher type amphibian, and carri ed on flight tests of 
a new amphibian, the Monoduck, powered with a supercharged \IV right 
Whirlwind engine and equipped with split fl aps to r educe landing 
speed. 

Luscombe Airplane Company, Trenton, ]. , produced the 
Luscombe Phantom, a two-place, high-wing cabin monoplane powered 
with a Warner engine. It had a wing area of 132.5 square feet , was 
2 1 feet long and had a wing spread of 3 I feet. It carried a gross 
load of I ,950 pounds and had a stated top speed of I68 m.p.h. Its 
climb was I ,400 feet a minute, and equipped with wing flaps it landed 
at 45 m.p.h. The circular monocoque fuselage was of 17ST dural 
shaped under a power hammer to a double curvature. The wings 
were fabric-covered. The Phantom was licensed for two persons, 65 
pounds of baggage and fuel for 550 miles . 

The Glenn L. M artin Company, Baltimore, Mel., produced two 
kinds of aircraft, its model I39, a twin-engine midwing landplane 
bomber developed from the Martin I 23, and the Martin I30, a four­
engine monoplane flying boat for transocean service. Of 48 bombers 
of the 139 design delivered to the Army A ir Corps in I934, IS were 
equipped with Wright Cyclone engines and designated Type YB-ro, 
and 23 were equipped with Pratt & Whitney Hornets and designated 
T ype YB:.r2. The Martin bomber was all-metalin construction with the 
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exception of its fabric-covered rudder and elevator, with inside bomb 
ba} and retractable landing gear. Eight} -eight "'ere on order for the 
. ir Corps at the beginning of 1935. The new Martin flying boats, 
three of which were on order to take their places with the Pan 

merican _ irwa) s clipper fleet , were the largest of their type to be 
I uilt in the nited States. They had a wing spread of 130 feet , with 
hull s 90 feet 100 inches in length. Each had a gross weight of sr ,ooo 
pounds, and could carry 48 pas engers. For Pan American sen ice 
the fartin clipper was fitted to carr} 14 ·passengers, a ton of mail and 
cargo for 3,000 miles non-stop at about I so m.p.h. It was powered 
with four P ratt & i\ hitney Twin i\ asp geared and supercharged 
engines rated at 8oo h.p. each. A di stinctive feature of the Martin 

THE STINSON RELIANT 

A L yco ming-powered four-place cabin monoplane used by the Burea u of Air 
Commerce. 

fl ying boat was the use of short "seavvings" rather than wing floats or 
pontoons to provide lateral buoyancy. 

North American Aviation, Inc., Nev,r York, at the beginning of 
1935 had acquired the manufacturing facilities of General Aviation 
M anufacturing Corporation and B/J Aircraft Corporation; and had 
under way a development program directed toward design and pro­
duction of high speed planes. 

The Northrop Corporation, Inglewood, Calif., continued to pro­
duce all-metal low-wing monoplanes for commercial transport, private 
executive owners, special missions and military purposes. The D elta 
model vvas a full cantilever monoplane designed for long range, high 
speed cargo and passenger service. In general design it was similar 
to the older A lpha model, but it had a stated roo per cent greater 
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payload capacity and increased performance for a given horsepower. 
The Delta was being produced in a number of variations at the begin­
ning of I935· One model, the single control Delta transport, had a 
length of 3I feet one inch, a cabin seating eight passengers, gross 
weight of 7,000 pounds of which 2,900 pounds were useful load. The 
cargo or baggage space was 30 cubic feet. The Delta dual control 
transport provided for two pilots and six passengers. It had a gross 
weight of 7,350 pounds, of which 2,850 pounds were useful load, with 
25 cubic feet of baggage space. The Delta single control mail plane 
had a cargo compartment of I75 cubic feet, weight empty 3,925 
pounds and useful load of 3,075 pounds. The Delta tandem dual con­
trol model had ISS cubic feet of cargo space, weight empty 4,IOO 
pounds and useful load of 3,250 pounds. The Northrop Gamma was 
similar to the Delta, with 48 feet wing spread, all-metal construction 
and single engine. Its length of 29 feet IO inches was somewhat 
shorter than the Delta models ranging between 3 I and 32 feet. The 
Gamma single pilot cargo plane had I 10 cubic feet of cargo space, 
weight empty 3,950 pounds and useful load 3.400 pounds. The 
Gamma was also built with tandem controls for the Ellsworth Antarc­
tic expedition. The British Air Ministry in I934 bought a Northrop 
bomber powered with a Wright Cyclone 7IO h.p. motor, with a speed 
in excess of 200 m.p.h. The Northrop models were designed for 
either Wright Cyclones or Pratt & Whitney Wasps or Hornets. The 
passenger models were soundproofed and fully equipped with radio, 
Sperry automatic pilots and other aids to avigation. All models had 
high speeds of more than 200 m.p.h., the maximum being that of 
the Gamma with 226 m.p.h. Their service ceilings ranged between 
I8,8oo and 24,700 feet. They were equipped with wing flaps, and 
their landing speed with full load was 62 m.p.h. Their cruising range 
lay between I,430 and I,78o miles. At the beginning of I935 the 
Northrop company had a number of orders from the export field. 

Ryan Aeronautical Company, San Diego, Calif., produced the 
Ryan S-T, to the designs ofT. Claude Ryan who built Col. Lindbergh's 
"Spirit of St. Louis" with which he made the New York to Paris 
hop in I927. The S-T was a low-wing, externally braced, two-place 
sport monoplane equipped with wing flaps and trimming tabs, dual 
control, convertible open or closed tandem cockpits. It was powered 
with a four-cylinder Menasco Pirate aircooled in-line engine, either 
B-4 rated 95 h.p. or C-4 rated 125 h.p., with 24 gallons fuel capacity 
and cruising range of about 400 miles. The S-T had a wing span of 
29 feet II inches, length 2I feet eight inches, empty weight 1,027 
pounds with useful load 543 pounds, a stated cruising speed of 120 
m.p.h. and service ceiling of I5,500 feet. 
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St. Louis Aircraft Corporation, St. Louis, l\Io., specialized in the 
design and production of parts for the Air Corps engineering section 
at \ V right Field. During 1934 the company devoted production 
facilities to the manufacture of skis for :-\rmy aircraft. At the begin­
ning of 1935 the engineering department had on hand a number of 
experimental projects for both the Army and the ~avy, including 
airplanes. The company's policy was to maintain advanced engineer­
ing to meet the requirements of the military and naval services with 
regard to technical improvements in planes and auxiliaries. 

Seversky Aircraft <=:.£rvoration, Farmingdale, N. Y., late in 1934 
was awarded a \Var Department contract for 35 basic training type 
planes to be built after a modified design of the all-metal Seversky 
amphibian which in 1933 made an amphibian speed record of 179 
m.p.h. The new trainers were to be two-place low-winrr monoplanes 
powered with \Vright \Vhirlwind engines. ::. 

Sikorsky Aviation Corporation, Bridgeport, Conn., a division of 
United Aircraft Corporation, continued production and improvement 
t~f its S-40 and S-42 models. and during the year brought out a new 
design. the S-4~. a convertible amphibian to be powered with two 
Pratt & \Vhitn~y engines and capable of various uses, as a 25-pas­
senger or I .ooo-pound cargo transport with a maximum range of 
2.soo miles. It had a gross weight of J7,541 pounds as an amphibion 
or. I7,85o pounds as a seaplane and was designed to carry useful loads 
of between 7.720 ancl9,1 q pounds. The hull was 51 feet long and the 
wing spread 84 feet. A new clipper type deyeloped from the S-41 
models familiar on the Pan American Airways was the S-42 which 
entered service on that air line system in 1934, after capturing ten 
world records for performance, as detailed in the chapter on notable 
flights. During acceptance tests the first S-.:p, which became the Pan 
American "Brazilian Clipper.'' developed a top speed of 191 m.p.h. 
Tt had a wing spread of I 14 feet two inches, cabin length 68 feet eight 
inches and. when loaded, weighed 38,ooo pounds. with a cruising range 
of T .200 miles at 150 m.p.h. It had accommodations for 32 passengers 
and a crew of six. Four 750 h.p. Pratt & \Vhitney Hornet motors 
set in the leading edge of the wing gave the S-42 its great power. 
while a fairly high wing loading. among other advanced engineering 
features, enabled the ship to display remarkable smoothness in any 
kind of air, much to the comfort of passengers. Among the special 
features were the Hamilton controllable pitch propeller, Sperry auto­
matic pilot and soundproofing of rubberized, sterilized animal hair. 
To illustrate the vast amount of work and quantities of materials 
which enter into the manufacture of flying craft the Sikorsky company 
submitted these facts about the S-42. Its payload of 16,6o8 pounds, 
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carried on one flight, exclusive of crew, fuel, etc., would equal 93 
passengers. The wing took 2,8oo square feet of sheet metal, while 
the hull covering required 2,462 square feet. Hull and wing together 
required an area equal to three city lots. More than one and a quarter 
mile of control cables went into each S-42, which also contained 
400,000 (three miles) of rivets. More than r,soo square feet of 
American walnut veneer were used in the passenger compartments ; 
and more than a mile of electric wiring was used in each plane. 
Excluding engines and propellers there were nearly a million and a 
half parts in the S-42, which required 6oo gallons of paint, primer, 
lacquer, bituminous paint and dope-enough to give 6o cottages one 
coat each. By the time the first S-42 was completed and flown 375 
photographs had been taken of the progress work. Four complete 
wind tunnel models were built and tested during the design; and !2 

water-testing hulls were constructed while the boat hull was being 
designed. Forty-six complete wind tunnel reports were made during 
the aerodynamic analysis. The design data alone, not including data 
on materials, filled r,855 closely typed pages, enough for five complete 
novels. To build one S-42 required r,400 blueprints, 6oo research 
and experimental drawings and innumerable sketches. The original 
S-42 order included three ships for Pan American Airways. Late in 
1934 Pan American placed another order with Sikorsky for four 
more clipper ships, these to be a modification of the S-42 model and 
designated S-42B. They were to have trailing edge wing flaps and 
more powerful Pratt & \Vhitney engines, giving them a non-stop 
cruising range of 3,000 miles at an average of rs6 m.p.h. 

Stearman Aircraft Company, Inc., Wichita, Kan., a division of 
Boeing Airplane Company, concentrated its efforts on the develop­
ment of trainers for the Army and Navy. The model 70 trainer, 
powered with a Lycoming R-670 engine, was constructed primarily 
to Army specifications and submitted to vVright Field for test. When 
tests were delayed at Wright Field the plane was submitted to the 
Navy for inspection and test. Following tests at Anacostia and Pen­
sacola early in 1934, bids were opened on that type in May, and Stear­
man was awarded a contract for 41 NS-I Navy trainers. The first 
plane of that contract was delivered to Anacostia for trial board tests 
late in the year. The Navy trainer, equipped with a 220 h.p. vVright 
VVhirlwind engine, had a high speed of 125 m.p.h. and service ceiling 
of I4,000 feet. The fuselage was of welded steel tube frame, fabric 
covered. The wings were of laminated spruce spars, spruce ribs and 
aluminum alloy channel drag struts, all fabric covered. The landing 
gear was full cantilever type, oleo equipped. Bids for Army Air 
Corps primary training equipment were opened October I2, and the 
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tearman company submitted an . rm · revi ion of the Navy trainer 
as model 75· It wa to be pO\\ ered with a \ right \IV hirh ·inc! rated 
225 h.p. at 2,000 r.p.m., with the Lycoming R-670 as alternate installa­
tion. \commercial t pe, model 8r, convertible to \arious conuner­
cial and military uses was demonstrated on a tour in South America. 
It could be used for long distance mail carr) ing with a cruising range 
of r ,ooo miles, as a lon rr eli tance fli rrht trainer, light obser ·ation, 
attack or bomber. tearman plane were being operated throughout 
the world at the beginning of 1935. 

Stinson Aircraft Corporation VVayne, Mich .. a eli ision of the 
Corel Corporation, at the beginning of 1935 wa · 1 roducing five models, 

ioclel A, SR-- , SR-5E and t' ·o model s. Model A was a three-

A STEARMAl MODEL 73 

Primary training plane developed for the Navy as NS-r, Wright Whirlwind­
powered. 

engine passenger· and cargo transport powered with three Lycoming 
R-680-5 engines with rated 260 h.p. at 2,300 r.p.m. It had a gross 
weight of 10,100 pounds and payload capacity for 1,86o pounds, a 
stated high speed of 181 m.p.h. , cruising at 161 m.p.h. and 63 m.p.h. 
stalling speed. It carried two pilots, eight passengers and 8oo pounds 
of baggage, mail or express. It was equipped with flaps and a retract­
able landing gear. The vving was double-tapered sesqui-spar, exter­
nally braced from fuselage to upper side of wing. The 41 cubic feet 
of baggage space in the cabin was augmented by two mail bins in 
the wing. Special insulation contributed to noiseproofing. The gas 
capacity was 160 gallons, with consumption at 42 gallons an hour. 
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Standard equipment included three Lycoming-Smith controllable 
pitch propellers with chrome-vanadium steel blades and Sperry hori­
zon and gyro. The SR-5A had a Lycoming engine rated 245 h.p. at 
2,300 r.p.m., gross weight 3,550 pounds, 650 pounds payload, 133 
m.p.h. high speed, 120 cruising and 58 m.p.h. stalling speed. Model 
SR-sE had the 225 h.p. Lycoming engine, gross weight 3,325 pounds, 
payload 575 pounds, high speed of 133 m.p.h., cruising at 120 m.p.h. 
and stalling at 53 m.p.h. Model 0 was equipped with either 225 or 
245 h.p. Lycoming engines. The former had a gross weight of 2,750 
pounds, 380 pounds payload, high speed 135 m.p.h., cruising at 122 
m.p.h., stalling at 53 m.p.h. The latter 0 model at 3,200 pounds 
gross weight, 380 pounds payload, had 135 m.p.h. high speed, cruising 
at 122 and stalling at 57 m.p.h. 

Taylor Aircraft Company, Bradford, Pa., was producing two 
models, two-place light monoplanes with convertible cabins, the Cub 
E-2 and the Cub F -2, powered with Continental A-40-2 and Aero­
marine AR3-40 motors respectively. The Cub E-2 with its 37 h.p. 
Continental engine had a wing span of 35 feet three inches, gross 
weight 932 pounds, payload 170 pounds, a rated high speed of 85 
m.p.h., cruising 70 and stalling 38 m.p.h. The Cub F-2 with Aero­
marine 40 h.p. motor had the same dimensions as the E-2, a gross 
weight of 950 pounds, payload 175 pounds, high speed 92, cruising 
85 and stalling 38 m.p.h. The cruising radius of the two models was 
about 200 miles. Their construction was the same, with high wing. 
tubular-braced and further supported above the fuselage by a steel 
tubular cabane. The wing was of solid spruce spars and aluminum 
alloy ribs, fabric covered, the fuselage of welded steel tubes fabric 
covered. The one cockpit seated two in tandem, and had dual controls 
with the front set removable. 

Uppercu-Burnelli Corporation, Keyport, N. ]., in 1934 produced 
its experimental transport UB-14 and continued production of Aero­
marine engines. The UB-14 was a two-engine high wing monoplane 
transport with 71 foot wing span and 44 feet length. The Aeromarine 
AR-3 was a three-cylinder radial aircooled engine rated 50 h.p. at 
2,125 r.p.m. The AR-340 was also a three-cylinder radial aircooled 
rated40 h.p. at 2,050 r.p.m. The company was producing these engines 
at the rate of one a week. 

Chance Vought Corporation, East Hartford, Conn., a subsidiary 
of United Aircraft Corporation, concentrated design and manufactur­
ing activities on its Corsair convertible land or seaplane biplane types 
for military and commercial purposes. All Corsairs were powered 
with Pratt & Whitney engines. At the beginning of 1935 Vought 
planes were being operated in Argentina, Brazil, China, Cuba, Japan, 
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:Mexico, Peru, San Domingo and iam. Germany was using Vought 
orsair mail planes . From its fir t purchase shortly after the \i\ oriel 

\i\ ar until the beginning of 1935 the . S. Navy had bought more than 
r ,ooo ought Corsairs for carrier , battle hips and cruisers. Pro­
duction types for the Navy at the end of 1934 included a Hornet­
PO\~ erecl two-place scouting Cor a.ir, for operations aboard the air­
craft carriers, and a \ asp-powered two-place ob ervation Corsair, 
readily com ertible from land plane to seaplane and capable of being 
operated from land, water, catapult or carrier deck. Recent deliveries 
to the Navy also included three new experimental types of advanced 
design and performance. The export line of \ ought Corsairs included 
three i.Jasic types, the V -So ingle-seat Corsai[, V -90 two-seat Corsair 
and the\ -1oo Corsair Junior. The\ -So and -90 were ea il) convert-

STEARMAN MODEL Sr 

A two-place, long distance basic training plane convertible for air mail or military 
service, powered by a Wasp Junior. 

ible into seaplanes and were equipped for all kinds of tactical missions. 
The V-IOO Junior was designed to fulfill all the functions of a light 
military airplane. It represented a simplified Corsair type to provide 
low initial cost and economy in maintenance. Dimensions of the Cor­
sairs will be found in the design section. The V-80 landplane with 
normal gross weight had a stated speed of 197 m.p.h. at 6,ooo feet, 
landing at 60.9 m.p.h. The V -90 Corsair was produced in two series, 
staQdard and super. It had tandem cockpits with transparent cabin 
open at after end to facilitate gunnery. It could carry from one to 
four fixed machine guns, one flexible gun installation and bomb racks 
on wings. vVith normal loads the standard and super V-90 Corsairs 
had speeds ranging between r84 and 191.5 m.p.h., and service ceilings 
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from 22,600 to 25,600 feet. At the beginning of 1935 the Vought 
company had on order 85 scout-bombers for the Navy, known as 
model SBU-1, for service aboard the carriers. It was to possess high 
flying speed and low landing speed with the use of wing flaps, and 
was to be powered with the latest Pratt & \Vhitney Twin \iVasp 
Junior 700 h.p. motor and equipped with the Hamilton Standard con­
trollable pitch propeller. Another feature was to be the new adjust­
able N .A. C. A. cowl, with pressure baffles attached to the engine 
directing the cooling air against the cylinders, and controllable flaps 
attached to the cowl by means of which the cooling air might be 
regulated. A technical paper on the cowl having adjustable trailing 
edge flaps, prepared by R. B. Beisel of the Vought Corporation, A. 
Lewis MacClain of the Pratt & ·whitney Aircraft Company, and 
F. M. Thomas of United Aircraft Corporation, had the unique dis­
tinction of winning both annual medals awarded bv the Society of 
Automotive Engineers-the Wright Brothers Medal for outstanding 
developments in aircraft design and the Manly Memorial Medal for 
developments in power plant design. 

The Waco Aircraft Company, Troy, 0., produced four new models 
which it classed as modifications of its famous designs, and reported 
a satisfactory increase in sales of its entire line of six models, with 
prospects for still larger sales volume in 1935. Model UKC was a 
four-place cabin biplane, representing a refinement over the previous 
year and powered with the Continental 210 h.p. engine. Model YKC. 
similar in dimensions and also a four-place cabin ship, was powered 
with the Jacobs 225 h.p. engine, furnished with highly successful 
battery ignition. Model CJC, similar to the above, but with slightly 
larger upper wing and consequently increased wing area, had a 
slightly heavier gross loading and was powered with the vV right 
\Vhirlwind 250 h.p. engine. It was reported to be popular among­
sportsmen pilots and executives in the United States. A number of 
owners equipped it with Edo floats. An order of 25 CJC planes was 
being delivered to the Brazilian Government at the beginning of 1935 
for mail and passenger transport service. \iVaco also produced a new 
three-place open biplane, model F-3, a successor to the line of F 
models produced since 1930. Model F -3 was powered with either 
Continental or Jacobs engines, and represented the latest develop­
ments in streamlining. The Waco WHD, designed and built in 1933 
as a commercial plane, was also modified for production as a military 
model, WHDA. It could be provided with two bomb racks carrying 
IO bombs weighing 25 or 30 pounds each, five in each rack, either one 
or two .Browning machine guns in the lower wing and a flexible 
machine gun in the rear cockpit. Many interesting modifications of 
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the \ HD. included its design without armament as a three-place 
ambulance carrying a pilot and two patients. \t the beginning of 
1935 \1\ aco planes were being operated in \Iaska, A rgentina, Aus­
t ral ia, Brazil , .B ritish East Af rica, Canada, Chile, China, Cuba, Egypt, 
E ngland, France, Germany, Guatemala, Netherlands, Honduras, 'lex­
ica, N icaragua, New Zealand, Nor way, Paraguay, Philippines, Salva­
dor and South \ frica. T he I 934 models were shipped to 14 of those 
countries . - ew export fie lds were being opened, and inquiries from 
prospecti\ e customers abroad were at the highest number in se\ eral 
years. v·aco also found the pri vate owner market growing steadily 

THE STINSON MODEL A 

Powered by three Lycoming engines and the Lycoming-Smith controllable pitch 
propeller, with sea ts for eight passengers. 

in the U nited States especially among business and industrial houses 
requiring planes for their salesmen covering large territor ies through­
out the country. 

Vlaldo D. \IVaterman, Los \ngeles, Calif., early in 1935 received 
a contract from the Bureau of Air Conunerce to construct a tailless 
airplane in accordance ·with his designs submitted some months pre­
viously. The Bureau planned to test the suitability of the design for 
a safe, easily operated plane for private ownership. 

\ iVedell-\iVilliams Air Service Corporation, Patterson, La., brought 
out a new racer in 1934. It was a full cantilever low-wing monoplane 
with retractable landing gear and tailskicl. Powered with an 8oo h .p. 
Pratt & Whitney Wasp it was flown by J ames R. \ i\fedell at New 
Orleans in February, 1934, making a world Janel speed record fo r 
roo kilometers of 266.032 m.p.h. 
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Aircraft Engine Manufacturers 

Aeronautical Corporation of America, Cincinnati, 0., manufactured 
its own engine to power its Aeronca light plane. During the year the 
Aeronca E-I I3A engine was further improved and officially approved 
as Aeronca E-I I3B. It was the first engine to be approved by the 
Bureau of Air Commerce having quill or needle bearings on the con­
necting rod end bearings, considered especially desirable with high 
loading. The Aeronca engine was used extensively in light planes 
abroad. The Aeronca E-n3B had a rated 36 h.p. 

Allison Engineering Company, Indianapolis, Ind., a division of 
General Motors Corporation, continued development work on a series 
of liquid-cooled I2-cylinder V-type engines. 

Jacobs Aircraft Engine Company, Pottstown, Pa., produced its 
new model L-4, seven-cylinder, aircooled radial motor, rated at 225 
h.p. at 2,ooo r.p.m. at sea level, with a compression ratio of 5·375 to I, 
using ordinary aviation grade 'gasoline of 73 octane rating. The L-4 
was developed for both commercial four-place cabin and military 
training planes, and was standard on Waco cabin and F-3 models, the 
225 Beechcraft and Kellett autogiro. It was to be used on several 
new models to be introduced in I935· The standard commercial model 
Jacobs L-4 motor introduced the use of battery ignition for the first 
time as standard equipment on a modern radial engine, using two 
Bosch distributors with coils and a Bosch LE-70/I2-I700 generator. 
It provided quick starting, smooth idling and acceleration and effected 
a substantial saving in weight in planes carrying radio and other 
electrical accessories. Other features of the L-4 were magnesium 
alloy nose case and accessory case, saving weight, forged aluminum 
pistons, sodium-filled stems in Thompson exhaust valves and com­
plete and closely spaced finning of the cast aluminum cylinder heads. 
It was equipped for installation of direct electric or compressed air 
starter, Breeze harness or Jacobs individual wire radio shielding, and 
installation of all types of propellers including the Hamilton Standard 
hydro-controllable pitch. The L-4's dry weight was 420 pounds with 
complete equipment including generator, giving the unusually low 
ratio in that power class of 1.87 pounds per h.p. The engine was also 
offered with dual Scintilla magneto ignition, designated model L-4M, 
weighing 435 to 440 pounds. The Jacobs company also continued 
to ~ffer its model LA-I, a 170 h.p. seven-cylinder radial aircooled 
engme. 

Kinner Airplane & Motor Corporation, Ltd., Glendale, Calif., had 
in production five models of its radial aircooled motors. The B-5, 
five cylinders, weighing 295 pounds dry with rated 125 h.p. at 1,925 
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r.p.m., had special bronze valve eats shrunk and rolled into place, 
with two Scintilla magnetos as standard acces ories. The new rear 
exhaust type cylinder head had much closer and longer fins than 
those former!) used, and increased angle between valves. Battery 
ignition could be used on the B-5. The C-7, seven cylinders with 
rated 300 h.p. at I ,8oo r.p.m., providing for battery ignition if de­
sired, was designed to meet the demand for an all-purpose motor in 
that power class. It was suitable for military planes or four- to six­
place transports for any u e. The C-5 five cylinders, had a rated 210 
h.p. at 1,goo r.p.m. , weighed 420 pounds, or two pounds per horse­
pO\•\ er, and also pro' ided for battery ignition. The h .-5, five cylin­
ders, had an improved t) pe of f ront exhaust cylinder head designed 

NEW VOUGHT CORSAIR JUNIOR 

A new two-place light military plane powered with a Pratt & Whitney Wasp Junior 
engine and equipped with full military installations. 

so that nose or front type collector ring could be used if desired . It 
also had improved exhaust valves and completely enclosed push rods 
and valve mechanism. It had a rated IOO h .p. at I,8IO r.p.m., weigh­
ing 275 pounds. The R-5, five cylinders, was also equipped with 
rear exhaust cylinder head, provided for battery ignition and had a 
rated 160 h.p. at 1,975 r.p.m. 

Lambert Engine & Machine Company, Moline, Ill. , was producing 
the Lambert R-266-A radial aircooled engine rated at go h.p. at 
2,375 r.p.m., and the Velie M-5, 65 h.p. at 2,ooo r.p.m. The R-266 
was said to consume only five gallons of gasoline an hour. 

Lawrance Engineering & Research Corporation, Linden, N. J., 
continued its experimental development work on aircraft motors. 



270 A IRCRAFT YEAR BOOK 

Lycoming Manufacturing Company, \ iV illiamsport, P a., a division 
of the Cord Corporation, continued production of the R-68o series 
of its radial, aircooled engines. The company obtained approval from 
the Department of Commerce on a rating of 225 h .p. at 2,100 r.p.m. 
on the model R-680-4 engine with a 5·5 compression ratio using 58 
octai1e fuel. Lycoming also received Department of Commerce ap­
proval to operate all engines at 2,300 r.p.m. for u ·e with controllable 
pitch propellers. The Lycmning line of engines at the beginning of 
1935 covered a complete range from 200 to 260 h.p., from 2,000 r.p.m. 
to 2,300 r.p.m. F uel pump drive, vacuum pump drive, generator 
drive, dual tachometer drive adapter , gun synchronizer drive and radio 
shielding were optional equipment and could be appli ed to any L ycom­
ing engine model. Lycoming engines were used in numerous private 
aircraft, aerial service equipment and on air lines. 

Pratt & \ iVhitney Aircraft Company, East Hartford, Conn., a 
divi sion of United A ircraft Corporation, made available to the avia­
tion industry a series of higher horsepower engines of correspondingly 
greater performance than earlier vVasp and H 'ornet models, all with 
added features making possible more economical operation, thus r e­
ducing the servicing problems and costs to operators. Many new 
features were embodied in the new H Series \ iVasp and the E Series 
Hornet, with altitude ratings of 575 and 750 h.p . respectively. Both 
engines represented the latest of their type, the development r esult­
ing from millions of hours of actual fli ght service since they were first 
made available for military and commercial use. All major parts of 
the two engines were refined and strengthened for longer life and 
greater durability. One of the far reaching innovations and possibly 
the most important single development of the company in 1934 was 
equipping the H \ iVasp and the E Hornet with automatic valve lubri­
cation. It involved a change in engine design in order that pressure 
engine oil might be carried through the push rods, rockers, and rocker 
bearings to the valves and valve guides . That eliminated all periodic 
manual lubrication of those important parts. An automatic oil tem­
perature valve which had been conceived by P ratt & W hitney engi­
neers was also put into use on the latest models of the Wasp and 
H ornet. By means of a thermostat in this mechanism, oil at any 
temperature below r 55 degrees Fahrenheit was returned directly to 
the oil supply tank immediately ~djacent to the outlet, while oil above 
170 degrees was passed through the oil cooler. The lubricant thus 
was brought to operating temperature almost immediately and auto­
matically maintained at that temperature under all weather conditions. 
The company announced the development and application of a priming 
type carburetor utilizing its accelerating pump to supply the necessary 
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charge for starting. That inno ation kept fumes from the pnmmg 
ource a\\ ay from the cockpit, made uniform the length of pnmmg 

lines in every installation and reduced the possibilities of flooding and 
the resultant fire hazard. Less priming was necessary because of the 
larger shot provided through that means. new design pedestal 
mounted cam providing greater rigid.it) was standard on all new 
engines as well as an improved supercharger drive, an improved super­
charger dri' e clutch and a short type hot spot. Pratt & \ rVhitney 
also developed a ne\\ type radio shield harness which prO\ eel to be a 
great improvement over t) pes formerly used. It was constructed in 
two sections, a front and a rear mani fold, to each of which conduits 
\\ ere attached to the spark plugs and magneto shields. The sectional 
construction of the harness permitted easy assembly and disassembly. 

FOR THE AMATEUR PILOT 

A Waco F3-YMF biplane with Jacobs 225 h .p. engine. 

Pratt & \IVhitney engines, all of the fixed radial type, were in the 
higher horsepower brackets with horsepower ratings ranging from 
320 to 8oo. Of these the smallest engine was the \IVasp Junior, then 
the \rVasp, the Hornet, the Twin \ iVasp Junior and the Twin \iVasp. 
The \iVasp Junior, with ratings of 320 h.p. at sea level to 400 h.p. at 
sea level and at 5,ooo feet, was used in both private planes and trans­
ports such as the Lockheed Electra. The Douglas Dolphin deliyered 
in France was powered ·with \i\ asp Juniors. All available \ iV asp 
models were of the new H series in either direct drive or geared form. 
Their ratings ranged from 525 h.p. at sea level to 550 h.p. at 8,ooo 
feet and soo h.p. at Io,soo feet. To the D series Hornet was added 
the new E series, an engine of higher horsepower and slightly less 
overall diameter. The E Hornet was equipped like the Wasp, with 
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all the latest Pratt & Whitney design features, including pressure 
lubrication of the rocker and valve mechanism, and was available in 
either the direct drive or geared forms. Ratings on the Hornet 
increased from 635 h.p. at sea level to 750 h.p. at 7,000 feet. As with 
the Wasp, 8o and 87 octane fuels were recommended for the various 
models. The 14-cylinder two-row engine met demands for a high 
horsepower unit with a minimum frontal area. Pratt & vVhitney's 
Twin Wasp Junior had a displacement of 1,535 cubic inches with 
overall diameter of 43~ inches and ratings of 650 h.p. with 8o octane 
fuel at 7,ooo feet and 700 h.p. with 87 octane fuel at 8,500 feet. The 
Twin vVasp, a larger engine with an 1,830 cubic inch displacement, 
had an overall diameter of 47YB inches, and was rated at 750 h.p. 
with 8o octane fuel at 6,500 feet' and 8oo h.p. with 87 octane at 7,000 
feet. Both two-row engines were available with either a 4 :3 or 3 :2 

reduction gear of patented Pratt & Whitney design. Company 
officials reported a growing tendency toward the use of geared and 
supercharged engines for American military and air line operations. 
Through its own patented reduction gear designs the company was 
able to provide reliable equipment of that order because of extensive 
research in the reduction gear field carried on over a period of many 
years. It was believed to be partially responsible for the outstanding 
increased performance of current American transport designs. Close 
cooperation between the engine manufacturer, the plane manufacturer 
and the propeller manufacturer assisted greatly in that development. 
In the military and naval services the 14-cylinder two-row engines of 
the Twin Wasp Junior and the Twin Wasp types met with favor, 
and they were looked upon as being desirable for military power plants 
in both fighters and bombers. Pratt & Whitney motors powered 
the United Air Lines fleet of Boeing transports, and also many of the 
military and commercial planes which made record-breaking flights in 
1934. Four Hornets powered the Sikorsky S-42 flying boat which 
made 10 world records for speed and altitude with loads. New H 
Wasps powered the stock Boeing 247-D transport plane which Turner 
and Pangborn flew to third place in the MacRobertson race from 
London to Australia. Pratt & Whitney engines were also popular in 
the foreign field. In the general plan of reorganization of the United 
Aircraft and Transport Corporation a new corporation was formed, 
United Aircraft Corporation, which absorbed the eastern manufac­
turing units of the former corporation. The Pratt & Whitney Aircraft 
Company became a subsidiary of this new organization together with 
the Chance Vought Corporation, the Sikorsky Aviation Corporation, 
the Hamilton Standard Propeller Company and the United Airports 
of Connecticut. 
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AERONCA, LYCOMING AND WARNER ENGINES 

Aeronca EII3-B, 36 horsepower (upper left); Lycoming R-680-4, 22 5 horsepower 
(center); Warner Scarab, uo horsepower (upper right); Warner Super-Scarab, 145 
horsepower (lower left); and Warner Scarab Junior, 90 horsepower (lower right). 
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Ranger Engineering Corporation, Farmingdale, N. Y ., had com­
pleted development tests on several in-line aircooled types. Model 
6,390, a six-cylinder inverted in-line aircooled engine with rated I 20 
h .p. at 2,I50 r.p.m.; and Model V-770-SG, a I2-cylinder super­
charged and geared 3:2 inverted 6o-degree V in-line aircooled engine 
with rated 420 h.p. at 2,8oo r .p.m., had been approved by the Bureau 
of Air Commerce and had passed Bureau of Aeronautics tests at the 
Naval Aircraft Factory. Other models included V -770, direct drive 
I 2-cylinder inverted 6o-degree V in-line aircooled, about 300 rated 
h.p. at 2,400 r.p.m., V-770-G, geared 3 :2, I2-cylinder inverted 6o­
degree V in-line aircooled, about 325 rated h .p . at I ,86o r.p.m. at 
shaft; and V -770-S, supercharged, direct drive, I 2-cylinder inverted 
6o-degree V in-line aircooled, about 350 rated h .p . at 2,400 r.p.m. 
The company contemplated several other models up to 8oo horsepower 
and 24 cylinders. It stated that all developments were related one to 
another because 75 per cent of the engine parts were interchangeable. 

The Warner Aircraft Corporation, Detroit, Mich. , made improve­
ments in its line of Scarab motors. The seven-cylinder aircooled 
radial Scarab had a rated 125 h.p. at 2,050 r .p.m. The Scarab Junior 
was a five-cylinder radial rated 90 h .p. at 2,025 r.p.m. The Super­
Scarab was a seven-cylinder radial with rated I45 h.p. at 2,050 
r.p.m. Warner also manufactured parts for the commercial airplane 
market. 

Wright Aeronautical Corporation, Pater son, N . J., a division of 
Curtiss-Wright Corporation, continued engineering refinement, de­
velopment and production of its aircooled radial Cyclone and Whirl­
wind and liquid-cooled Conqueror engines . During I934 develop­
ment of the Wright Series F Cyclone resulted in increasing the power 
rating of the former 675 h.p. at sea level to 690 h .p. at sea level , and 
the Cyclone rated at 645 h.p. at sea level was approved for 66o h.p. 
at sea level. At the beginning of 1935 the Series F Cyclone had these 
ratings: The Cyclone using 87 octane fuel, 715 h.p. at 1,950 r.p.m. at 
sea level, 735 h.p. at 4,000 and 710 h.p. at 7,000 feet ; the Cyclone 
using So octane fuel 690 h .p. at I,950 r .p.m. at sea level, 670 h .p . at 
2,500 and 650 h.p. at 9 ,500 feet; the Cyclone using 73 octane fuel 
66o h .p. at I,950 r.p.m. at sea level and 620 h.p. at 4,500 feet. Unique 
features of the Cyclone included a new design of cylinder head with 
integral spark plug coolers, an I r-inch diameter supercharger impeller 
turning at relatively low speed, a greatly simplified accessory section , 
and a down-draft carburetor, the first of its type provided as standard 
equipment with a production radial aircooled engine. All models of 
the Cyclone were identical with exception of the compression ratio in 
model s built for full throttle operations at sea level and the amount 
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JACOBS ENGINES 

Jacobs LA-1, 170 horsepower (left); Jacobs L-4, 2 2 5 horsepower (right). 

of supercharging applied in altitude performance engines. In the 
engines built for full throttle operations at sea level different com­
pression ratios were used to obtain best performance with the fuel 
used in service. The 7IS h.p. Cyclone using 87 octane fuel employed 
a compression ratio of 6-4 to I, the 690 h.p. Cyclone using 8o octane 
a compression ratio of S-7 to I , and the 66o h.p. Cyclone using 73 
octane a compression ratio of 5·3 to I. The ratios were obtained by 
using pistons of three different designs. They were identical in 
weight and directly interchangeable without affecting any other part 
of the engine or rebalancing the crankshaft, a feature intended to be of 
special advantage to operators to whom the higher octane fuels were 
not available. If only 73 octane fuel could be obtained, the operator 
might use the Cyclone with pistons designed for a ratio of S-3 to I. 
Later, if obtaining 8o or 87 octane fuel, he might increase his power 
at relatively low expense by substituting pistons of higher compres­
sion ratio. All Series F Cyclones supercharged for altitude perform­
ance had a compression ratio of 6-4 to I regardless of fuel used. They 
differed from the engines rated at full throttle at sea level only in the 
speed of their supercharger drive gears. As all supercharger drive 
gears, regardless of ratio, were interchangeable, engines supercharged 
for altitude performance might be converted for full throttle opera­
tion at sea level by substituting supercharger drive gears of lower 
ratio. Conversely, engines designed for full throttle at sea level 
might be converted to altitude performance engines by replacing 
the original pistons and supercharger drive gears with those of higher 
ratio. All Series F Cyclones could be supplied with propeller reduc-
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tion gears of I6: I I ratio. The r6 :I I gear unit was of compact design, 
the exclusive use of spur gears indicating its simplicity. The Series 
F was also equipped with mechanism for installation of hydraulic 
controllable pitch propellers. The single row Whirlwind series was 
produced in three sizes and six models: nine-cylinder rated 420 h.p. 
at 2,ISO r.p.m., nine-cylinder rated 365 h.p. at 2,100 r.p.m. , nine­
cylinder rated 330 h.p. at 2,000 r.p.m., seven-cylinder rat.ed 285 h.p. 
at 2,000 r.p.m., seven-cylinder rated 250 h.p. at 2,000 r.p.m., and five­
cylinder rated I75 h.p. at 2,000 r.p.m. An unsupercharged seven­
cylinder Whirlwind was also produced and ' approved at 235 h.p. at 
2,ooo r.p.m. for 65 octane fuel. Several of that type were supplied 
to the U. S. Navy for training planes. The nine-cylinder vVhirlwind 
received an additional Department of Commerce rating of 440 h.p. at 
2,000 r.p.m., giving the nine-cylinder Whirlwind four power ratings. 
All nine-cylinder Whirlwinds were available in either direct drive or 
geared form. Geared Whirlwinds were supplied with propeller speed 
reduction units of 2 :I or 1.58 :I ratio. The 14-cylinder Whirlwind 
R-1510, a twin-row engine developed by Wright Aeronautical Cor­
poration for the Navy, was further refined in I934, and a number, 
including models producing 700 h.p. at sea level and high altitudes, in 
both geared and direct drive models, were installed in naval aircraft. 
The Curtiss Conqueror, only liquid-cooled aircraft engine on a pro­
duction basis in the United States, was supplied in three unsuper­
charged and one supercharged approved models, including the direct 
drive rated 650 h.p. at 2,400 r.p.m., the geared 2 :I Conqueror rated 
625 h.p. at 2,450 r.p.m. and the 7 :s geared Conqueror rated 675 h.p. 
at 2,450 r.p.m., all three being unsupercharged models. The 7 :s 
geared Conqueror was developed in I934, its greater horsepower 
being achieved by increasing the compression ratio from 6.5 to 7.25 
along with refinements in design. The Super-Conqueror, similar to 
the standard Conqueror in general design, was supercharged. The 
supercharger was of the built-in centrifugal type housed at the rear 
of the engine and driven through a shaft providing the required flex­
ibility to protect supercharger gears and bearings from acceleration 
loads. Its rating was increased in I934· Refinements were made in 
the engine structure. It was supplied in both direct drive and geared 
form, with a rating of 705 h.p. at 2,450 r.p.m. at 7,000 feet. Wright 
engines were standard equipment on many air lines in the United 
States and other countries, among them the Royal Dutch Airlines 
of Holland which ordered Wright Cyclones for its new Douglas and 
Fokker F-36 transports for the Amsterdam to .Batavia route after its 
first Douglas, Cyclone-powered, had won second place in the Mac­
Robertson race from London to Australia, though carrying a trans-
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KI~""NER ENGINES 

C-5, 210 horsepower (upper left); R-5 , 160 horsepower (upper right); C-7, 300 

horsepower (center); K-5, 100 horsepower (lower left); and B-5, 125 horsepower 
(lower right). 
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port load and flying r ,ooo miles more than the winners of first place 
in their special racing plane. Cyclone-powered airplanes established 
many commercial records and made a number of spectacular flights 
in military operations during 1934. At the beginning of 1935 approxi­
mately 1,500 Series F Cyclones had been delivered to purchasers. 
Cyclone engines powered the new Curtiss-\iVright Condors , Douglas 
DC-2 and V ultee transports of American Airlines, the TWA fleet of 
Douglas DC-2 transports, the Eastern Air Lines fleet of new Condor 
and Douglas transports and the Douglas transports used by Pan 
American Airways in Latin American operations. 

Manufacturers of Accessories 

Aero Supply Manufacturing Company, Inc., Corry, Pa., con­
tinued to produce a full line of accessories for the industry. 

Air Associates, Inc. , Garden City, N. Y., manufactured a line of 
flying clothes and special aircraft accessories and also acted as foreign 
distributor for many manufacturers of machines, engines and acces­
sories. 

Aircraft Radio Corporation, Boonton, N . J., produced aircraft 
radio equipment, and at the beginning of 1935 was expanding its 
facilities for a new line of radio parts. 

Aluminum Company of America, New York, continued to produce 
its line of aluminum and aluminum alloy materials for aircraft con­
struction. Corrosion resistant and high strength alloys were distrib­
uted throughout the industry. Wider application of Alclad materials 
was developed, Alclad being highly corrosion resistant sheet aluminum 
alloy products of the heat-treated variety having a high strength core 
to which were integrally bonded thin coatings of high purity alum­
inum. The electrolytic production afforded by the high purity coat­
ing effectively prevented structural deterioration of the high strength 
core under ordinary corrosive conditions, including salt water action. 
The company also produced highly corrosive resistant alloys of the 
cold rolled variety. Forged aluminum alloy propellers, castings and 
forgings for engine and fuselage construction advanced in quality 
in 1934. Other advances noted at the beginning of 1935 were the 
progress made in spot welding technique, permitting it to be applied 
to structural members of aircraft. The company expanded its facil­
ities for technical advice and consultation with the industry. 

American Gas Accumulator Company, Elizabeth, N. J., as agent 
for Sperry, BET and AGA products, marketed airport lighting equip­
ment, including floodlights, revolving beacons, boundary lights and 
interior lighting systems. 

American Telephone and T elegraph Company, Inc., New York, 
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Series D Hornet, 625-700 horsepower (upper left) ; Wasp Junior, 320-420 horse­
power (upper right) ; Series D Hornet, Geared, 6so-7oo horsepower (left center); 
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750 horsepower (lower left); Series H Wasp, Geared, soo-s5o horsepower (lower 

right). 
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continued to supply the Government and air transport industry with 
teletypewriter circuits. More than 25,000 miles of the Bell system 
wires were in use by the Bureau of Air Commerce for dissemination 
of weather information. 

Bendix Products Corporation, South Bend, Ind., produced the 
dual brake wheels which became standard equipment on the Douglas 
transport planes, and made a number of detail improvements in other 
types manufactured by Bendix. At the beginning of 1935 it had 
available a full line of hydraulic brakes for all wheels produced by 
the company, together with master cylinders and parking locks. The 
new pilot seat designed in 1933 was placed in production in 1934, 
conforming to the latest Army and Navy standards requiring difficult 
strength tests. The seat, weighing less than seven pounds and con­
structed of electric spot welded high grade aluminum alloy sheet, 
placed it among the unique developments of the year. Bendix oleo 
pneumatic struts were continued in production for a number of 
conunercial and military planes, particularly the heavier transport 
class. The design of the struts was individual to each airplane model, 
thus there were many variations, including the use of internal sub­
merged splines. One of the most important developments was the 
increasing use of magnesium for wheels on land planes, although it 
had not reached a practical state of development to warrant use on 
amphibious. The dual brake wheels were produced in magnesium 
for a number of transports but aluminum was still used for wheels 
equipping planes in tropical or seacoast service. 

Berry Brothers, Inc., Detroit, Mich., in 1934 conducted consider­
able development work in the perfection of dopes to eliminate blush­
ing, and it was found possible to produce dopes with far greater blush 
resistance and longer life than was believed possible a few years ago, 
yet at no increase in cost. In the pigmented dope line various pig­
ments were perfected, enabling Berry .Brothers to produce colored 
dopes that would retain color and lustre without fading or chalking . 
A new zinc chromate primer for all types of metal surfaces was devel­
oped, filling the exposure and non-corrosion requirements of naval 
aircraft. New types of flexible synthetic aircraft lacquers were de­
veloped and were under severe service tests at the bginning of 1935. 
Large quantities of aircraft finishes were supplied to governments in 
Europe, Asia and South America. 

The B. G. Corporation, New York, continued to produce its B. G. 
mica insulated spark plugs in increasing quantities, owing to growth 
of American aeronautical export trade and new motor equipment on 
military and commercial aircraft. B. G. plugs were used in all sizes 
and types of aviation engines, both air and water-cooled, and ranging 
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Series A Twin Wasp, 750-Soo horsepower (left); Twin Wasp Junior Series A, 6so-
70o horsepower (right). 

in power irom the small two-cylinder sport engines to the largest and 
mo ·t powerful multi-cylinder engines used for commercial, military 
and racing airplanes. O f marked interest was the great increase in 
the use of radio shielded spark plugs. Formerly, when radio equip­
ment was installed in an airplane, the spark plugs were enclosed in 
metallic shields, but the new practice was to use self-shielded spark 
plugs in which the shielding was an integral part of the plug, as was 
the case with the B . G. Hornet Model 4B-2-S. _ Tew B. G. equipment 
for heat-treating, testing and material processing contributed to make 
the latest model H ornet plugs g ive remarkable service results . 

Breeze Corporations, Iewark, N. ]., supplied its II-year-old 
market with fl exible metal air hose, shielded ignition systems, aeroflex 
fuel and oil lines, fittings and aircraft navigation and running lights. 

Brewster Aeronautical Corporation , Long Island City, N. Y. , pro­
duced a complete line of aircraft accessories and equipment, including 
exhaust collectors, hot spots, cylinder head deflectors, engine cowling, 
fire-walls , pilot's seats, radio tables, ammunition boxes, flotation gear, 
fuel and oil tanks, complete water type landing gear, metal tail sur­
faces and metal wing cellules. 

Champion Spark Plug Company, Toledo, 0., produced the Cham­
pion Aero M-3 mica aircraft spark plug, suitable for use in all normal 
type aircraft engines. This plug performed satisfactorily wherever 
it was used, and a considerable market for it was built up during 
1934. Champion continued to produce a lower priced line of specially 
designed ceramic aircraft spark plugs, including radio shielded types. 

The Cleveland Pneumatic Tool Co., Cleveland, 0., developed the 
principle of its Aerol Strut so that in landing the impact was taken 
by the strut on oil immediately upon reaching the ground, then in 
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taxiing the impacts were taken on the air. The company developed 
a cantilever shock absorber for large planes, such as the Lockheed, 
Consolidated and Kreider-Reisner amphibian. The pneumatic t) pe 
Aero! strut was used on the Lockheed Orion, and Kingsford-Smith's 
Lockheed was equipped with it on his transpacific flight. The com­
pany also developed a pneumatic B type riveter for dural r.ivets an 
<!ighth of an inch in size for airplane fabrication, and a pneumatic 
drill with right angie· attachment of one-fourth inch for special use 
in construction. 

Curtiss Aeroplane & Motor Company, Buffalo, N. Y., a division 
of the Curtiss-Wright Corporation, during 1934 delivered Curtiss 
electric controllable pitch propellers for airplanes operating in the 
United States, South America and China. At the beginning of 1935, 
so large three-blade geared engine propellers were on order for 
delivery to the U. S. Navy. The testing laboratory was constructed 
for service testing of various sizes of controllable pitch propellers on 
actual engines. Development in the actuating controls of the propel­
ler permitted automatic operation for constant engine speeds and 
constant manifold pressure. Or the pilot might manually adjust the 
pitch indicator to a desired setting, and the propeller would automat­
ically assume the indicated pitch. The Curtiss electric controllable 
pitch propeller could be feathered for improved flight on multi-engine 
airplanes in case one engine was out of operation. Negative pitch was 
also possible, lending assistance for maneuvering seaplanes while on 
the water. Production was also continued on the Curtiss anti-drag 
nng. 

Eclipse Aviation Corporation, East Orange, N. J., a division of 
Bendix Aviation Corporation, in 1934 introduced the Eclipse auto­
matic variable pitch propeller hub in which the pitch angle of the 
blades was varied automatically, without external control, so as to 
fulfill the requirements of all flight conditions. The No. 20 A. E. size 
hub received an approval certificate, and the company was working 
on larger sizes of similar design. The Eclipse external energizer, an 
auxiliary portable cranking device for the Eclipse inertia type starters, 
became standard airport equipment. The Eclipse vacuum instrument 
pump and Eclipse de-icer, the latter developed in cooperation with the 
B. F. Goodrich Company, were produced and sold in greater volume 
during the year. The Eclipse portable gasoline engine as an auxiliary 
power supply for aircraft was developed. It was a two-cycle engine 
operated independently of the main power plant and therefore avail­
able for generating equipment of other power driven devices in an 
emergency. It also permitted driving certain accessories without at 
any time depending on the main plant. l he company reported con-



ENGINEERING AN NIA Ul~ CT -n.I G 

I 

RAN GER ENGINES 

Model 6-390, 120 horsepower (upper left); Model V-77o-SG, 420 horsepower 
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siderable progress in development of alternating current equipment, 
with apparent saving in weight and simplicity of electrical power 
supply installations. Eclipse appointed foreign sales representatives 
in Europe, South America and Asia. The adoption of starting and 
generating units as standard equipment on small planes for sports­
men and private pilots, caused by the buyer's demand for such aux­
iliaries, combined with orders from the Army, Navy and air transport 
lines, produced an encouraging volume of business which showed 
much promise at the beginning of 1935. 

Edo Aircraft Corporation, College Point, Long Island, N. Y., 
produced its line of Edo floats embodying numerous improvements, 
particularly streamlining high speed models, among which the 39-4000 
Edo floats were the latest design introduced at the beginning of 1935· 
Thirteen different types of planes were flight-tested for the first time 
in 1934 as seaplanes on Edo floats. They included the Bellanca 
bomber, Curtiss-Wright Condor and Travel Air, General Aviation 
GA-43, National Security Airster, the Northrop Gamma, the Mar­
tin bomber, Stinson SR-5A, Taylor Cub, three Waco cabin planes 
and the new Waco WHD high speed convertible military and sport 
plane. Edo also made further refinements in its automatic retract­
able water rudders, and designed and built four new type floats which 
were added to the standard models. \iVith exception of wings and 
shaft drive Edo built the Curtiss-Wright amphibian Commuter to 
the designs of Frank T. Courtney. Edo floats were built by licensees 
in Canada. Aeronca C-3 seaplanes were equipped with Edo floats 
and proved popular. Edo carried on an educational campaign to 
develop water flying facilities at waterfront cities. Edo-type sea­
plane bases, including turntable ramps and floats, were constructed at 
three points in New York City. 

The Egyptian Lacquer Manufacturing Company, New York, con­
tinued to supply to the aircraft industry its line of clear and pig­
mented dopes, solvents, thinners, lacquer enamels, undercoats and 
other finishes for fabric, metal and wood parts, including special 
grades made to Government and other specifications. Continuous 
research developed in 1934 new and improved synthetic and pyroxylin 
base materials marking a distinct forward step in aircraft finishes, 
with the result that the demand for those materials was increasing at 
the beginning of 1935. 

Fairchild Aerial Camera Corporation, vVoodside, Long Island, 
N.Y., a division of Fairchild Aviation Corporation, continued produc­
tion on its current models of aerial cameras, including the five-lens 
T-3A, introduced a new model of the CG-16 camera machine gun for 
training in aerial machine gunnery, and brought out the Cyclops 
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camera for the use of aerial service operators and private pilots. A 
single assembly of photographs taken with the T -3A from an altitude 
of 20,000 feet covered 266 square miles. The CG-16 was adopted for 
military use. Fairchild also brought out a practical portable develop­
ing set for aerial camera film. A standard Fairchild K-3B auto­
matic camera for vertical and oblique photography was supplied with 
special fittings for installation in the unique news-gathering Lockheed 
placed in commission by the Detroit News. In 1934, the Fairchild 
company took over exclusive manufacturing rights of the Kruesi 
radio compass, used extensively by the Army Air Corps. It began 
the manufacture of a large number of these instruments for the Army 
and made the device available to the commercial market for the first 
time. A number of refinements over the Army E-4 model were em­
bodied in the commercial instrument to make it specially adapted to 
the requirements of civil aviation. The Kruesi compass was a key 
unit in the Army's blind landing system. It was a direction finder 
on the "homing" principle, a position finder in the air and on the 
ground, and could be used to make safe approaches to the airport 
in bad weather even without the aid of special ground signalling. 

General Electric Company, Inc., Schenectady, N. Y .. continued 
its development program on superchargers, its test set-up measuring 
the power required and the exact amount of pressure rise obtained 
from a gear-driven supercharger at various engine speeds. Develop­
ment was also continued on different types of two-stage superchargers 
for high altitude operation. 

General Tire & Rubber Company, Akron, 0., carried a full line of 
its patented General Streamline Airplane tires, designed to reduce 
parasitic drag and increase stability and the shock-absorbing qualities 
of the landing gear. The tire was produced in sizes of from eight to 
18 inches for tail wheels and from 21 to 50 inches for landing wheels. 
The company used a Lockheed Vega plane in charge of its sales 
manager, Ray Brown, flying on numerous sales campaigns in 1934· 

The B. F. Goodrich Company, Akron, 0., through its aeronautics 
division, at the beginning of 1935 had improved designs of its trans­
port airplane tires and developed new uses for rubber in aircraft 
manufacture. The new tire sizes incorporated the advantages of low 
pressure types. The engineers were concentrating on the possibility 
of eventual use of dual wheels and brakes on larger planes, necessitat­
ing special tire construction. They also developed greater depend­
ability in tires, required by more rapid taxiing on the surface which 
exacts much greater service from both tires and brakes. Goodrich 
de-icers were adopted by the Army Air Corps and a number of air 
lines. Abrasion shoes, protecting wings and tail surfaces from rain 
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during flight, were adopted as standard equipment by manufacturers 
of high speed planes. In I934 Goodrich brought out a special valve 
for pneumatic tires used on beaching gear, permitting water to be 
used in the tires to assist in submersion of the heavier types of gear. 
A new type of soundproofed, light-weight ventilation hose for air­
craft cabins was produced. \ iViley Post's famous stratosphere suit 
was developed by Goodrich engineers in the company's laboratories. 
Goodrich tires and other aircraft products were being sold in increas­
ing quantities abroad with the development of the foreign field for 
American airplane sales. 

Goodyear Tire & Rubber Company, Akron, 0., produced its 
hydraulic brake constructed on the multiple disc principle, and found 
growing markets, both domestic and foreign, for its line of Airwheel 
full balloon, low pressure tires. Retractable landing gears on large 
transport planes, pulling the wheels inside the wings in flight removed 
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the once objectionable feature about large size tires, and the A irwheel 
was becoming increasingly popular because of its landing qualities on 
soft fields. 

Gulf Refining Company, Inc., Pittsburgh, Pa., developed a grow­
ing market for its aviation gasoline and lubricants, and through its 
aviation department carried on a number of important projects in co­
operation with various branches of the aviation industry. 

Hamilton Standard Propeller Company, East Hartford, Conn ., 
a subsidiary of United Aircraft Corporation, was awarded the Col­
lier Trophy in 1934 for the "greatest achievement in aviation in 
America, the value of which has been thoroughly demonstrated by 
actual use during the preceding year." In making the award the 
National Aeronautic Association rendered this citation : " To the 
Hamilton Standard Propeller Company, with particular credit to 
Frank Walker Caldwell, chief engineer, for the development and 
demonstration of a controllable pitch propeller now in general use." 
Commenting on the remarkable showing made by the American 
Douglas and Boeing transports winning second and third place respec­
tively in the MacRobertson London-Melbourne race the European 
technical press gave credit to the Hamilton Standard controllable pitch 
propeller as being a vital part of the machine which, with airplane 
design and engine efficiency, made American aircraft superior to all 
others. At the beginning of 1935 the U. S. Navy had received more 
than a thousand of the company's hydraulic type controllable pitch 
propellers. They were standard equipment on new production trans­
ports, six American air lines using them as well as lines in South 
America, China, Japan, Germany, France, Poland, Netherlands, 
Switzerland, Italy and Spain. An Air Corps squadron of F4B-4 
fighters completed a full year of service with this propeller. United 
Air Lines alone had given it 200,000 hours of service. Licensees 
were manufacturing the model in England, France and Japan. In 
November, 1934, the company demonstrated for the first time publicly 
its latest development, a constant speed propeller, adding only four or 
five pounds more weight to the older type. The original Hamilton 
Standard controllable pitch propeller was limited to two pitch posi­
tions, a low-pitch position for take-off and climb, and a high-pitch 
position for cruising or high speed. In the "constant speed" propeller 
the early limitation to two positions was completely removed, and the 
propeller developed to the point where an infinite number of pitch 
positions were available; the optimum position being automatically 
selected for the pilot of all flight conditions. This automatic selec­
tion of blade pitch was of the utmost importance because continuous 
selecting of the optimum pitch setting by manual control would 
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demand so much of the pilot's attention that it would be impracticable. 
F rom another point of vie>v, the "constant speed" control acted as a 
governor, holding the engine revolutions to whatever operating speed 
the pilot might select, irrespective o£ load variations. Any tendency 
of the engine to either increase or decrease its speed, because of such 
load variations, v. as immediately counteracted by the automatic chang­
ing of the blade pitch in the direction necessary to bring the engine 
speed back to the selected operating speed. The constant speed con­
trol unit could be added to any two-pitch Hamilton Standard propeller 
in service. 

The Stewart Hartshorn Company, Inc., New York, continued to 
supply the industry with streamline wire tie rods for e:h.1:ernal bracings 
manufactured by the cold reverse rolling method, the wires being 
drawn and cold-rolled from electric furnace carbon rod, special heat­
treating processes creating high tensile strength. 

Hurley-Townsend Corporation, N ew York, continued to produce 
its copper-cooled spark plugs in increased quantities, receiving a 
number of contracts from the air lines and Army Air Corps. In 
addition to the regular copper-cooled 300 type plug for high compres­
sion engines and type 437 for lower compression motors, the company 
also produced those two types equipped with the special H-T radio 
shield. Special models were also developed for extremely high b.m.e.p. 
motors. A special type of harness of less weight and not requiring 
removal of valve push rods to remove the harness ring was developed 
for the Pan American Airways clipper ships. H-T plugs were 
approved abroad by nearly all the leading engine manufacturers in 
Europe. Turner and Pangborn flying their Wasp-powered Boeing 
247-D to third place in the London-Melbourne race used H-T plugs 
which they never changed. 

International Flare-Signal Company, Tippecanoe City, 0., con­
tinued to market its complete line of parachute flares , each type ap­
proved by the Department of Commerce. 

Irving Air Chute Company, Inc., Buffalo, N. Y., during 1934 
developed the Irvin Chair Chute, designed to provide occupants of 
cabin airplanes with full parachute protection. Owners of several 
private planes, including the Stinson and Vvaco types, had installed 
the chair chutes at the beginning of 1935. The company also manu­
factured a complete line of standard parachutes for the domestic and 
foreign trade. 

Kendall Refining Company, Inc. , Bradford, Pa., continued to 
supply the air line and private fl ying trade with its line of lubricants, 
specializing in its Kendall 30-Hour oil. 

Kollsman Instrument Company, Inc. , ·Brooklyn, New York, in 
1934 expanded plant facilities and increased personnel to take care of 
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domestic and foreign orders for Kollsman aircraf t instruments. A t 
the beginning of 1935 the company had brought out a number of new 
products, including a vertical speed indicator having extremely low 
lag, three new compasses with improved cylindrical lenses eliminating 
glare and reflection and equipped with Kollsman poly-plane compen­
sators, a manifold gauge automatically computing manifold pressure 
and carburetor intake temperature, a sensitive manifold pressure 
gauge, a sensitive tachometer and a sensitive air speed indicator, all 
equipped with two pointers for correct reading and an engine unit 
gauge indicating temperature and oil pressure in a single standard size 
case. Kollsman also producing a lighting system with a self-contained 
light with eacl: instrument, the light coming from a small electri c 
bulb mounted 111 the center of the dial glass and providing uniform 
illumination of the entire instrument. The K ollsman sensitive alti­
meter was adopted as standard equipment on all A rmy and N avy 
planes and all commercial transports. 

Leece-Neville Company, Cleveland, 0., supplied the industry with 
three sizes of 12-volt, voltage-regulated engine-driven generators 
and three sizes of two-voltage generators to supply a high voltage for 
aircraft radio, at the same time making available the normal voltage 
types. 

Lycoming Manufacturing Company, Williamsport, Pa., a division 
of the Cord Corporation, was the sole licensee for the manufacture 
and sale of the Lycoming-Smith controllable propeller, designed to 
permit aircraft engines to develop rated power for all flight condi­
tions, at most efficient blade angles and for readjustment to particular 
power and atmospheric conditions at any altitude. The Lycoming­
Smith propeller was produced in ten models, five 2-blades and five 
3-blades, in diameter sizes ranging from eight feet six inches to 13 
feet, covering a complete range of direct and geared engine sizes from 
200 to Soo h.p. The change in blade angle was accomplished mechan­
ically from engine power. The blades were turned about their longi­
tudinal axis through a series of gears operated by the rotation of the 
propeller shaft. To change the blade angle the propeller gears were 
engaged or disengaged by means of a manual control or by an elec­
trical solenoid control. A blade pitch indicator, showing constantly 
the exact blade angle at which the propeller is operating, was avail­
able as special equipment with the electric solenoid control. 

Macwhyte Company, Kenosha, Wis., produced a line of streamline 
sections, showing improvements over the older oval or lenticular 
sections. Stainless steel rods with better corrosion resisting properties 
were produced during the year. 

Norma-Hoffman .Bearings Corporation, Stamford, Conn., pro-
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The blade pitch angle is changed mechanically with power supplied by the engine 
through a series of gears operated by rotation of the propeller shaft. 

duced a number of new types of bearings fo r application to engines, 
instruments, controls, radio equipment and other aircraft auxiliaries, 
based on the experience of this company in that work since aviation 
became an industry. The bearings were built to specifications as 
required in the particular equipment for which they were needed. 

Pacific Aeromotive Corporation, Ltd., Burbank, Calif. , continued 
to supply the market with parts and special apparatus. 

Parker Appliance Company, Cleveland, 0., produced its special 
Parker aircraft piping equipment in brass and aluminum alloys. The 
connections were based on flanges on each of the tube ends to be 
joined. The flanges were wedged between the two parts of the pipe 
fitting screwed together. 

Pioneer Instrument Company, Inc., Brooklyn, New York, a sub­
sidiary of Bendix Aviation Corporation, supplied its world-wide 
market with air distance recorders, air speed indicators, pitot and 
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venturi tubes, altimeters, bank indicators, climb indicators, clocks, 
magnetic compasses, drift indicators, fuel gauges, supercharger 
gauges, tachometers and thermometers. Pioneer's 840 electric tach­
ometer was introduced in 1934. 

Pittsburgh Screw & Bolt Corporation, Pittsburgh, Pa., produced 
seven different designs of its Dicks hollow steel propeller blades as 
standard equipment for the Army and Navy, using both adjustable 
and the latest type of controllable pitch hubs. In diameter the designs 
ranged between seven feet nine inches for 200 h.p. engines to 13 feet 
for the Soo h.p. geared engines. All seven designs incorporated 
results of the latest Government research in resonant vibration fre­
quencies in propeller blades. They were of the welded type, made 
of special electric furnace chrome vanadium steel and heat-treated 
after fabrication. During fabrication they were tested by the mag­
naflux method, which unfailingly reveals any serious defect in the 
steel or weld of a blade. Constructed of materials which resist cor­
rosion and abrasion the Dick blades were adapted to the new hub 
designs, because bearing races might be located directly on the blade 
shank and the buttress threads carrying the centrifugal loads could be 
cut directly on the shank. At the beginning of 1935, they were being 
used by the Army, Navy and air lines. 

The Pyle-National Company, Chicago, continued to supply the 
industry with airport and aircraft lighting apparatus, which was stand­
ard equipment on several air lines. 

RCA Manufacturing Company, Inc., Camden, N. J ., a subsidiary 
of Radio Corporation of America, through its division, RCA Victor, 
supplied its complete airport radio traffic control apparatus to a 
number of leading fields in 1934, notably Shushan Airport, New 
Orleans ; Allegheny County Airport at Pittsburgh, Pa. ; duPont Air­
port at Wilmington, Del., and Detroit City Airport. RCA Victor 
introduced its AVR-1 airport receiver, AVR-2 aircraft radio beacon 
receiver, AVR-3 aircraft communication receiver, A VR-5 airport 
receiver, AVR-sA general purpose receiver, and AVT-1 airport 
traffic control transmitter. Introduction of those models caused a 
general reduction in price levels on all aviation radio equipment. 
Models AVR-1, AVR-5, and AVR-sA airport receivers provided for 
the first time self-contained AC operated radio receivers suitable to 
home, office or airport use for reception of long-wave airways weather 
service, all short-wave services, including all aviation communication 
channels, and the regular entertainment stations. Model A VR-2 air­
craft radio beacon receiver provided a very light, but rugged and 
reliable, complete aircraft receiver for remote or local control instal­
lation receiving all airways weather and radio beacon stations. Model 
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A VR-3 aircraft communication receiver provided a companion re­
ceiver to the A \ R-2 but covered the high frequency bands used by 
aviation communication services. M odel A VT -I airport traffic con­
trol transmitter was a rugged, small and self-contained - C operated 
transmitter providing IS watts of telephonic output on airport traffic 
control frequencies, crystal controlled. Its design was such as to 
offer m<Lximum economies, fo r the speech amplifier portion of the 
transmitter could be used as a portion of a complete speech amplifier 
system for announcing traffic movement to passengers. . n accessory 
to that equipment, a rum\ ay localizer kit, provided the additional 
materials required for a miniature radio beacon. Thus, from one 
simple traffic control transmitter, it was possible to develop radio 
traffic control, speech amplifier apparatus and a runway localizer, the 
additions being possible "' ith no obsolescence of fir st-purchased equip­
ment. Three new types of airport communication transmitters, a new 

AIR-CONDITIONING A SLEEPER PLANE 

An American Airlines Condor being air-conditioned with Curtiss-Wright equipment 
as the passengers retire before departure. 
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airport communication receiver, an aircraft transmitter and several 
new aircraft receivers were to he announced early in 1935· Efforts 
were directed toward development of more rugged and simple appara­
tus as well as reduction of cost, to permit more widespread adoption 
of the many radio applications to aviation. Private flying and aerial 
service operators provided an expanding sales outlet, as did the domes­
tic air lines and foreign markets generally. 

Richfield Oil Company of California, Los Angeles, Calif., con­
tinued to produce its special aviation fuels and install its field refuel­
ing stations at the airports in its territory. R.ichfield maintained an 
aviation department working in close cooperation with the industry. 
At the beginning of 1935 the company had been flying its own fleet of 
sales and executive planes for six years, during which time they ac­
complished a million miles of flying without the slightest injury to 
pilots or passengers. 

John A Roebling's Sons Company, Trenton, N. J., continued to 
supply the industry with special control cables, welding wire and 
other wire rope accessories. 

Scintilla Magneto Company, Inc., Sidney, N. Y., a subsidiary of 
Bendix Aviation Corporation, developed and placed in production a 
new line of aircraft battery ignition, incorporating Scintilla pivotless 
contact breakers, a new type of automatic advance, complete radio 
shielding and the use of ball bearings throughout, requiring no re­
lubrication in service. The units were supplied for all forms of engine 
installation, including individual timer mounting and magneto replace­
ment mounting, either single or dual, for engines designed for mag­
neto ignition. Dual installation permitted two timers to be mounted 
on one magneto bracket, leaving the second bracket free for mounting 
the generator. All units were inherently radio shielded, and were 
regul<J,rly supplied for individually shielded cable, and also were avail­
able for other types of harness if desired. A special feature of the 
radio shielded battery ignition switch provided for separate cables 
from both the generator and the battery. A new line of 14-cylinder 
magnetos was placed in production in 1934. embodying advanced feat­
ures designed to anticipate future engine development. Outstanding 
features were their high speed pivotless breakers, moisture-proof coils 
and distributor gears enclosed in a separate grease-filled compartment. 
A new type Scintilla double-magneto, with characteristics paralleling 
those of the 14-cylinder line, was developed and put into production, 
as was a new series of shielded ignition switches and selector switches. 

Shell Petroleum Corporation, St. Louis, Mo., the Shell Oil Com­
pany in the west and Shell Eastern Petroleum Products, Inc., New 
York, in 1934 marketed three grades of aviation gasoline, including 
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NEW SCINTILLA MAGNETO 

It incorporates a _new type of automat_ic. advance, complete radio shielding and 
ball beanngs throughout, reqUinng no relubrication in service. 

Shell aviation gasoline, unleaded, 73 octane; Shell ethyl aviation gaso­
line, 8o octane ; and Shell ethyl aviation gasoline, 87 octane. Shell air­
craft oil was available for rocker arm and push rod lubrication. Each 
of the Shell companies maintained separate aviation departments for 
the purpose of cooperating with the industry to meet specific condi­
tions. Shell maintained a fleet of seven airpla'nes which were used in 
making sales, transport of executive personnel and for actual service 
testing of Shell aviation products under actual flight conditions. To 
meet the demand for higher quality gasolines Shell developed and dis­
tributed a new unleaded, white 73 octane aviation gasoline for con­
ventional engines. The improved Shell So and 87 octane gasolines con­
tained smaller quantities of tetraethyllead. The Shell products were 
available at nearly all important airports at the beginning of 1935, 
many resellers having been added during the last year. Shell reported 
increasing sales to the Air Corps and many air lines. As in the past, 
many of the important record flights of 1934 were made with Shell 
aviation gasolines. 

Sinclair Refining Company, New York, developed the Sinclair 
Hamilton Propeller Lubricant 228, to maintain a film at all times be­
tween the spider ann and the bushino- inside the blades of Hamilton 
Standard controllable pitch propelle~·s. Engineers of the Sinclair 
Bureau of Standards developed a special lubricant designed to eli­
minate difficulties in rocker arm lubrication, known as Sinclair Penn­
sylvania Gear Oil SAE 250. They also developed the Sinclair Penn­
sylvania Aircraft Motor Oil as an engine lubricant meeting the re­
quirements of the new motors used in air transportation. Sinclair air­
craft products were used by the U. S. Navy and leading air lines. 

Socony-Vacuum Corporation, New York, marketed its products 
developed for aviation, including lubricants and a fuel refined especi-
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ally for aircraft engines and possessing exclusive climatic control 
characteristics. 

Solar Aircraft Company, Ltd., San Diego, Calif., continued manu­
facture of exhaust collector manifolds and other aircraft parts and 
accessories. The company had specialized for a number of years on the 
design and construction of stainless steel exhaust rings, and manu­
facturers throughout the country made use of the services offered . 
Among the prominent new ships built during 1934 for which the com­
pany supplied collector rings were the Douglas DC-2, Northrop Del­
tas and Gammas, Boeing 247-D, Lockheed Electra, Sikorsky S-42, 
Martin flying boats and many single experimental planes built for 
commercial or military use. While stainless steel was used on the bulk 
of the rings manufactured, remarkable success was attained with a 
special iron alloy. Experiments were conducted on the corrosion re­
sistance of nickel-chromium alloy. 

Sperry Gyroscope Company, Inc., Brooklyn, New York, at the 
beginning of 1935 reported ten of the world's major air lines using 
planes "Soundproofed by Sperry" and at the same time general world­
wide use of the Sperry horizon, directional gyro and automatic pilot. 
Nearly all the long, record flights of 1934, including 12 entries in the 
MacRobertson race, were made in planes equipped with Sperry gyro 
instruments. The new type directional gyro incorporating the ball 
bank indicator was adapted for commercial use, and it was considered 
valuable in making exact turns properly banked, because the direc­
tional gyro indicated the turn in degrees while the ball of the bank 
indicator showed whether or not the plane was being banked correctly. 
Its use in blind flying was growing because it permitted exact turns in 
radio beam flying. The Sperry automatic pilot was produced as a 
double unit instead of the former single piece. The double unit was 
considered more convenient because it might be removed without dif­
ficulty and one unit function independently of the other. The auto­
matic pilot was becoming standard equipment on air line fleets, such as 
those of TWA, Pan American Airways and the Royal Dutch Airlines. 
At the beginning of 1935 the Sperry company was conducting a school 
for instrument mechanics of air lines using the horizon, directional 
gyro and automatic pilot. Instruction was given in operating princi­
ples of instruments, construction details and maintenance, the com­
plete course requiring a month. Sperry soundproofing, as demon­
strated on Curtiss Condors, including the Condor sleepers, and Doug­
las transports, led to its adoption on the new Martin flying boats for 
Pan American Airways. The widespread interest in reducing the noise 
in airplane cabins warrants detailed description of the Sperry method. 
Of prime importance was complete discontinuity between the power 
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plant and the structure, achieved by using elastic fittings. Slow pro­
peller tip speeds and location of propellers to give a good clear<!nce 
between tips and cabin •vere other features of the soundproofing. 
\voiding, where possible, pas ing the '' ing spars through the cabin, or 

in any event, covering them >vith acoustical materials to prevent sound 
radiation, the proper bracing of bulkheads in the cabins and the most 
cautious methods of attaching all equipment in the cabin were among 
the fir st rules of soundproofing. F elts, paper pulps, sheeted kapok, 
light fibre boards, snythetic fibres and other materials entered into the 
trim and lining of the cabin, their use depending on exact anal)Sis of 

THE CURTISS FALCON 

A two-place observation plane powered by a Wright Cyclone engine. 

the noise frequency which they were designed to eliminate. Doors and 
windows must be air-tight, the ventilating and heating system adequate 
and at the same time excluding all di sturbing sound waves. Acoustical 
filters and other devices were employed. In soundproofing the Douglas 
transport the noise level at 200 miles an hour speed was brought clown 
to 70 decibels above one millibar, thereby causing a degree of quiet 
equal to that of the average surface vehicle, and representing the com­
fort level in any form of transportation. That was accomplished by 
Sperry engineers, in the case of the Douglas transports, at the ex­
penditure of only r66 pounds weight in soundproofing materials and 
interior trim, or an average of less than I I pounds a passenger in those 
16-passenger planes. 
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Stanavo Specification Board Inc., New York, organized in 1929 
by the Standard Oil Companies of California, Indiana, and New J er­
sey, carried on its active program toward improvement of fuels and 
lubricants for aviation use. The efforts of this group, one of the pio­
neers in the field of fuel research, accomplished much in developing 
and standardizing products which made possible refinements in engine 
design, resulting in greatly increased performance. The .Board deter­
mined the specifications and conditions under which Stanavo products 
were manufactured, tested, and guaranteed; thus assuring uniformity, 
regardless of where they were sold. Among the activities aggressively 
sponsored by the Board, in addition to the development of its own 
purely commercial projects, was a campaign for the international 
standardization of a method for testing and classifying the knock­
suppressing tendencies of various fuels. This, with other similar co­
operative efforts, resulted in the adoption by the aviation industry of 
the C.F.R. motor method of determining anti-knock rating of fuel . 
Working with engine manufacturers in compiling the Stanavo Fuel 
Chart, classifying American and foreign aviation engines according to 
the grade of fuel required for most satisfactory operation, resulted in 
the engine manufacturers generally adopting the policy of specifying 
a fuel of minimum knock rating for the proper operation of their 
engines. The Stanavo Pilot's Handbook, a vest-pocket size booklet for 
pilots, "including a complete chart of U. S. Government and commer­
cial radio facilities, was distributed free to American pilots. As the 
trend in air tn;msport throughout the world continued toward the more 
general use of high speed equipment, the availability of the special 
fuels and lubricants required for such operations became more and 
more important. The Stanavo Specification Board, foreseeing the in­
evitable need for a world-wide system of distribution, had been work­
ing steadily toward that end, and 1934 saw its plans achieving reali­
zation. The Stanavo group of distributors included, in the export 
market, the affiliated interests of the Standard and Vacuum groups 
throughout the world. It covered a vast network with service faciliti es 
established along the routes of all the principal air lines, its represen­
tatives at every important aviation center on earth prepared to arrange 
for service and supplies at any point, however remote. Only through 
a distributing system of such magnitude could the ambitious flights of 
the past few years have been realized. The requirements of such pro­
jects as the London-Melbourne race could be supplied only by an 
organization quipped for coordinative action international in scope. 
In the London-Melbourne race, for example, a special atlas was com­
piled and supplies to each entrant coming to Stanavo for supplies. It 
contained complete and detailed information on conditions along the 
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entire route, together with photograph , maps and plans showing the 
location of airport and all other facilities. Extra pumps and equip­
ment were installed and additional personnel engaged at the main re­
fueling stops so that, e ·en though a number of contesting planes 
arri' eel simultaneously, there would be no delay in servicing them for 
a scheduled departure. \ i\ hen arrangements were being made to Ia} 
dO\\ n supplies for the quadran of ro . S . A rmy bombers which 
fl ew from \i\ ashington to Fairbank , A laska, and return in 1934, the 
strike of long horemen on the P acific Coast tied up shipping, and it 
was necessary to charter a special boat to ship supplies from Van­
couver to meet the A ir Corps requirements in Canada and Alaska on 
time. Stana\ o product were used by Lieut. \gello in his record speed 
flight of 440 m.p.h. , by ringsford-Smith on hi s transpacific flight , 

A JACOBS-POWERED BEECHCRAFT 

Cruising at I5 2 m.p .h., with fu el range of 550 miles . 

Scott and Black, winners of the London-Melbourne race, the avy 
record flight to Hawaii , and in many other outstanding events of 1934. 

Steel Products Engineering Company, Inc., Springfield, 0., was 
among the active concerns supplying the aviation industry with special 
machinery, tools and aircraft parts. 

Superior Tube Company, Norristown, Pa., manufactured a line of 
tubing for aircraft under the management of S. L. Gabel, a pioneer in 
that field and a special aircraft tubing consultant for leading manu­
facturing companies. 

The Texas Company, New York, continued to supply the Govern­
ment, industry and other users of aircraft with its full line of Texaco 
aviation fuels, including gasoline, marfak grease and airplane oils in 
grades suitable for every engine and type of service. 

Thompson Products, Inc., Cleveland, 0., produced for the aircraft 

, 
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engine trade valves of several types, including tungsten, cobalt-chrome 
and silchrome in both solid and hollow stem forms. 

Thurston Cutting Corporation, New Y ark, marketed its special 
line of Dartmouth Tex airplane fabric and other accessories. 

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

Western Electric Company, Inc., New York, produced aviation 
communication equipment which was standard on all major lines of 
the United States. At the beginning of 1935, \iVestern Electric two­
way radio was being flown 22,000 route miles daily and I ro,ooo plane 
miles every 24 hours. The Douglas transport planes were equipped at 
the factory with Western Electric radio systems. A new type of 
crystal, known as "AT" cut or substantially zero temperature crystal, 
was perfected by Bell Telephone Laboratories in 1934. It possessed 
the outstanding characteristic of retaining its precise frequency con­
trol regardless of all but extreme temperature changes, whereas in the 
past crystals in receivers and transmitters required constant tempera­
ture, and for that purpose were mounted in chambers thermostatically 
controlled to within one degree. \Vith the new crystal, temperature 
regulation was needed only at zero or lower temperature. More than 
Boo new crystal units had been installed by air lines after June, 1934. 
Business houses operating their own planes developed a growing inter­
est in radio, and two-way systems and beacon receivers were installed 
in 12 such planes. More than 6o complete sets were installed on 
American planes ordered by foreign buyers. At the beginning of 1935 
Western Electric was receiving inquiries from prospective purchasers 
in every quarter of the globe. Anticipating the development of radio 
among private owners Western Electric planned to bring out early in 
1935 a new type of radio equipment designed especially for the private 
pilot and his plane. 

Westinghouse Electric & Manufacturing Company, Cleveland, 0., 
produced a full line of equipment for airport lighting. Among its out­
standing accomplishments of 1934 was the equipping of Shushan air­
port at New Orleans. 
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THE SPERRY PILOT 

The cockpit of a TWA Douglas transport showing, center, the Sperry automatic 
gyroscopic control system which keeps a plane on its course and on a level keel at 

all times, leaving the pilots free to navigate and receive radio reports . 
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PASSE GER - ND CARGO TRANSPORT 303 

AIRPLANE DEVELOPMENT CORPORATION 
Glendale, Calif. 

MonEL V-IA -- 9-10 PLACE 

ENGINE: WRIGHT CYCLONE 



304 PASSENGER AND CARGO TRANSPORT 

r---------------------65'--------------------~ 

~------------~~-~----------~ 

BELLANCA AIRCRAFT CORPORATION 

Newcastle, Del. 
AmcRUISER TRANSPORT--LAND OR SEAPLANE 12-1.5 PL ACE 

AJRCRUISER--CARGO LANDPLANE 

ENGINE: PRATT & WHITNEY HoRNET 

WRIGHT CYCLONE 



PASSENGER AND CARGO TRANSPORT 305 

1----------74~0··---------~ 

BOEING AIRCRAFT COMPANY 
Seattle, Wash. 

MonEL 247-D -- 12 PLACE 

ENGINES: 2 PRATT & '\VHITNEY WASPS 



306 PASSENGER AND CARGO TRANSPORT 

I 
f---....,.,h ----1 

~------.. n· ... ~-----

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

MoDEL AT-32 CoNDoR - - 15 PLACE AS ALL-SLEEPER 
18 PLACE AS DAY PJ, .-\NE 

ENGINES: Two GEARED \VRIGI-I'r CYCLONES 



PASSENGER .\ND CARGO TRANSPORT 307 

1-----------u·orilOlll---,----------t 

DOUGLAS AIRCRAFT COl\IP ANY, INC. 
Santa Monica, Calif. 

TRANSPORT -- 16-20 PLACE 

ENGINEs: Two PRATT & "VHITNEY HoRNETS 

Two \VRIGHT CYCLONES 



308 PASSENGER AND CARGO TRANSPORT 

/ " -, 
I I 
,_ / 

-- ------ -~ 
,-. 
' ' \ ... -./ 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

MoDEL XA-942 FAIRCHILD AMPHIBION -- 10 PLACE 
ENGINE: PRATT & WHITNEY HoRNET 

WRIGHT CYCLONE 



PASSENGER AND CARGO TRANSPORT 309 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

MonEL XC-31 CARGo TRANSPORT -- 1-15 PLACE 

ENGINE: \VruGHT CYcLONE 



310 PASSENGE R AN D CARGO TRANSPORT 

l------------42~9~"'--------------~ 

i"J' 
'-

~-------28-4"---------+i 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ALTAIR -- 1 PLACE 

ENGINE: PRATT & w I-IITNEY 'v AsP 



PASSEKGE.R AND CARGO TRAKSPORT 311 

:---------31'-7" 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ELECTRA -- 12 PLACE 

ENGINEs: Two PRATT & 'VHITNEY \VAsPs 



312 PASSENGER AND CARGO TRANSPORT 

r------------4f-o":........ __________ ---1 

t---------27~6---------

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

VEGA -- 7 PLACE 

ENGINE: PRATT & WHITNEY WASP 



PASSE~GER ~\N"D CARGO TRA~SPORT 313 

0 
~-------------!&~·.------------~ 

................ . . : 
\... .. ; .. -··· 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

OruoN -- 1-5 PLACE 

ENGINE: PRATT & WHITNEY WASP 

WRIGHT CYCLONE 



314 PASSENGER AND CARGO TRANSPORT 

L------ -------------- 84 !6 '!_--- ------- ---:J 
Courtesy Aviation 11agaz in e 

TilE GLENN L. MARTIN COMPANY 
Baltimore, Md. 

MARTIN 130 -- 14<-50 PLACE 

ENGINES: FouR PRATT & WHITNEY TwiN WAsPs 



PASSEXGER .\XD C\RGO TR;\XSPORT 

.---------33·-f:__-------1 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

DELTA TnANSPORT -- 7-9 PLACE 
ENGINE: \VniGHT CYcLoNE 

3 1~ ' J 



316 PASSENGER AND CARGO TRANSPORT 

rl 1'4-· -:32~·"----· --

,,!~" 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

DE-LTA MAIL PLANE -- I PLACE 

ENGINE: PRATT & WHITNEY HoRNET 

:.1 



PASSE GER Ar ·D CARGO TRANSPORT 3r7 

f+--~lm-· - - -----+j 

f-o- - ----:3/-2'------ 1 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

G A!IIMA :MAIL PLAN E -- 1 PLACE 

E N GINE : VVRIGHT CYCLONE 



318 PASSENGER AND CARGO TRANSPORT 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AMPHIBION S-40 -- 38 PLACE 

ENmNJ<~s: FouR PRATT & \VHITNEY HoRNETS 



I 
I 
I 
----

PASSE)JGER .-\~D CARGO TRAKSPORT 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

l\IooEL S-42 -- 40-50 PLACE 

ENGINEs: ,1< PRATT & lVIUTNEY HoRNETS 



320 PASSENGER AND CARGO TRANSPORT 

\. . .,...\.. 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

S-43 -- 15-17 PLACE 

ENGINES: Two PRATT & WHITNEY HoRNETS 



PASSEXGER .-\XD C\RGO TRAXSPORT 321 

-------1 
~-- ---------no•--••.,------- i 
I I 

1---.. • - cJA"O·l-- ----=---! I _____ ... - ! 

STINSON AIRCRAFT C'OHPORATIO~ 
"T avne. l\Iich. 

MonEL A • --- 10 PLAn~ 
ENGINEs: THREE LYcOMINGS 

' 



322 PRIVATE OPERATIOXS AND AERIAL SERVICE 

~-------------------------3b--------------------------~ 

AERONAUTICAL CORPORATIO~ OF AMERICA, INC. 
Cincinnati, Ohio 

MonEL: AERONCA C-3 -- 2 PLACE 

ENGINE: AERONCA E-113B 



PRIVATE OPER.·\TIO.:\S AXD AERIAL SERVICE 323 

----;1;;-----­_ __L. __ 

AUTOGIRO COMPAXY OF A~IERICA 
\Villow Grove, Pa. 

MonEL PA-18 -- 2 PLACE 

ENGINE: KIXNER R-5 



32 4 PRIVATE OPERA'riOXS AXD AERIAL SERVICE 

. .., 

l_ 
AUTOGIRO COMPANY OF Al\IERICA 

'Villow Grove, Pa. 
MonEL PA-19 -- 4 PLACE 

ENGINE: PRATT & 'VIIITNEY \VASP 

WnwH·r 'VmnLWIND ll<20 H.P. 



-. I 

PRI\'ATE OPER.-\TIOXS AXD AERIAL SERYICE 325 

.. /' l 
/A ~"'v.r· 
( II II i I : 

----.L__,r.r-~-.' I 
I I 

' ' 

_., 

... -----· -------· \ 
\ 

---
~ -·----------r:o':!ort-·-.. ------

AUTOGIRO CO~IPANY OF AMERICA 
"rillow Grm·e, Pa. 

p A-22 -- 2 PLACE 

ENGINE: PonJoY 



326 PRIVATE OPERATIONS AND AERIAL SERVICE 

.· ' , '"':----- -------------' c-== :-:.: = :..._-_ .. _-..:.: .. -:::';.-~::.-.: 

t-----------34'·,··------------1 

1---r-z··--: 

BEECH AIRCRAFT COMPANY 
\Vichita, Kans. 

MonEL AI7 -- 4 PLACE 
ENGINE: WRIGHT CYCLONE 



PRIVATE OPERATIO~S AND AERIAL SERVICE 327 

/ 

. . , 
, .... T-------- -------- --,..,...' 

, ' ' "'' '--------------------.1 

THE BEECH AIRCRAFT COMPANY 
·wichita, Kans. 

:MonEL BI7L -- ·i PLACE 
ENGINE: JAcoBs L-4 



;p8 PRIVATE OPERATION"S A).JD AERIAL SERVICE 

BELLANCA AIRCRAFT CORPORATION 
Newcastle, Del. 

SENIOR PACEMAKER -- 6 PLACE 

SENIOR SKYROCKET -- 6 PLACE 

ENGINE: PRATT & "\VHITNEY WASP 

-, 
I 



PRIVATE OPER.-\TIO~S :\~D .-\ERIAL SERVICE 329 

----------46~Jf-· ------- -~-----

---~~----------

BELLANCA AIRCRAFT CORPORATION 
Newcastle. Del. 

FLASH-LONG-RANGE RACER -- 2 PLACE 
ENGINE: PRATT & 'VHlTNEY Tw1N 'VAsP JuNIOR 



330 PRIVATE OPERATIO~S A~D AElUAL SERVICE 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N. Y . 

.MonEJ.s: F-5, 10 & 1 I - 2 PLACES 

ENGINES: KINNER K-5, B-5 & R-5 



PRIVATE OPERATIO~S A~D AERIAL SERVICE 331 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, ~. Y. 

:MoDELS 21-C, D -- 2 PLACE 

ENGINE: PRATT & 'VHITNEY 'VAsP JuNIOR 

Lvcol\UNG 



332 PRIVATE OPEH.ATIO::\S .-\~D ..-\ERIAL SERVICE 

~. g 

1-------- ------16-,0·-------- --------·-' 

1--r•~ 

r------------- --ZI:I# 

T 
q:!o' 

l 
CURTISS-WRIGHT AIRPLANE COMPANY 

St. Louis, Mo. 
MonEL 16-E -- 3 PLACE 

ENGINE: \VawiiT \VHIInwiND 175 H.P. 

I 

' 

I 
I 
, I 



PRI\"ATE OPER.-\TIO:\S AXD AERL-\L SERVICE 333 

I 
. ---.-----.....l 

. I ......... ·.~ ················· 

t-+--------4CJ'-o"·--------l-~ 

~------~~0>~·------~ 

f-------~O'·IIil"-----..j 

f-------2a'-n··:.. -----1 

CURTISS-WRIGHT AIRPLA~E CO~IPANY 
Hobertson, l\Io. 

A~ll'llllliON -- 5 PLACE 

ENGINE: 'VRIGIIT "~HIRLWIND 865 H.P. 



334 PRIVATE OPERATIO~~ AND AERIAL ~ERVICE 

-~ ,,·o"----------.1 

1---.,'----1 

r-------- 1!'-s~----------1 

T 
•o'r., 

l 
CURTISS-WRIGHT AIRPLANE COMPANY 

St. Louis, Mo. · 
SPEEDWING -- l-3 PLACE 

ENGINES: WRIGHT \VHIRLWIND 250, 330, 420 H.P. 

l 
I 



PJ<.lV:\TE OPER.\TIO.:\S :\.:\0 :\ERT:\L SERVICE 335 

, 1~--~· ------45:~-
I i 
. J 

16~9~! 
I 

DOUGLAS AIRCRAFT CO)IPA~Y, INC. 
Santa :Monica, Calif. 

)loDEL: DoLPHIN A:-.IPHIBION -- 6 Pr,AcE 

ENGINE: PRATT & \YHITNEY \VASP 



336 PRIVATE OPERXfiONS AND AERIAL SER\"ICE. 

FLEETWINGS, INC. 
Bristol, Pa. 

l\IonEL F401 AMPHIBION -- 4 PLACE 

ENGINE: JACOBS 225 H.P. 



PRIVATE OPERA TIO~S A~D AERIAL SERVICE 337 

1--------l!i-4~----'----,-

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL 2S-W -- 2 PLACE 

ENGINE: \VARNER SuPER ScARAB 



338 PRIVATE OPERATIONS AND AERIAL SERVICE 

·------- ----1..!.-------
--- 9"·6[~---

~-
-- ' 

KELLETT AUTOGIRO CORPORATION 
Philadelphia, Pa. 

MonEL KD-1 -- 2 PLACE 

ENGINE: JACOBS L-4 

l 
I 

... 



PRIVATE OPERATIO:\S AND AERIAL SERVICE 339 

1---------24'-2'.;_'· ----~ 
KINNER AIRPLANE & MOTOR CORPORATION 

Glendale, Calif. 
SPoRTSTER B-2 -- 2 PLAn: 

ENGINE: KINNER B-5 



340 PRIVATE OPERATIONS AND AERIAL SERVICE 

t---------28'-7'¥ti.:._' -------1 

KINNER AIRPLANE & MOTOR CORPORATION 
Glendale, Calif. 

ENVOY -- 4 PLACE 

ENGINE: KINNER C-7 

l 
I 



PRIV.\TE OPERXriO~S A:\D AERIAL SERVICE 341 

~---------------39~0·-·--------------~ 

t----------2 4·-r:-----~ 

KINNER AIRPLANE & :MOTOR CORPORATION 
Glen dale, Calif. 

SPORTSTER -- 2 PLACE 

ENGINE: KINNER K-5 
KINNER B-5 



342 PRIVATE OPERATIONS AND AERIAL SERVICE 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 22 MoDEL C7-D -- 2 PLACE 

ENGINE: WRIGHT GIPSY 

--



I 

PRIVATE OPERATIONS AND AERIAL SERVICE 343 

~-----------------3~'·----------------~ 

T- ---t--117;'-~ 
··~-_;;;s=::;E2::::::::£_ 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 22 MonEL C7-G -- 2 PLACE 

ENGINE: WARNER SuPER ScARAB 



344 P RIVAT E OPERATIONS AND AERIAL SERVICE 

~----------- ;:16' ..... 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 24 MoDEL es-C - - 2 PLAC E 

ENGINE: WARNER SuPER ScARAB 



I RI \TF OPERATI N AND AERIAL SERVICE 345 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 45 -- 4- 5 PLACE 

ENGINE: JACOBS 



346 PRIVATE OPERATIONS AND AERIAL SERVICE 

GROVER LOENING AIRCRAFT COMPANY, INC. 
Garden City, L. I., N. Y. 

DucKLING -- 2 PLACE 

ENGINE: WARNER ScARAB 

l 
I 

I 



PRIVATE OPERATIOl\S AND AERIAL SERVICE 347 

D. A. LUSCOMBE 
Trenton, N.J. 

PHANTOM -- 2 PLACE 

ENGINE: WARNER SuPER ScARAB 



r 
I 

' 

348 PRIVATE OPERATIONS AND AERTAL SERVICE 

---/ib·-----1 

t----------Jro·---------j 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

GAMMA-LONG RANGE -- 1-2 PLACE 
ENGINE: PR4TT & WHITNEY WASP 



PR 1\'.-\. TE OPERATIO~S .-\~D AERIAL SERVICE 349 

'"' .. , ___ _ 

r-----------~35~-~----------~ 

STEARMAN AIRCRAFT COl\IP ANY 
Wichita, Kans. 

MoDEL 81 -- 2 PLACE 

ENGINE: PRATT & 'VHITNEY WAsP JuNIOR 

, . 

.. 



350 PRIVATE OPERATIONS AND AERIAL SERVICE 
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STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

SJ•:NIOR TRAINER -- 2 PLAC~: 
ENGINE: LYCOMING 
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STINSON AIRCRAFT CORPORATION 
'Vayne, Mich. 

RELIAN'l' l\IonEL SR-5E -- 4 PI.ACE 

ENGINE: LYCOJ\IING 



352 PRIVATE OPERATIONS AND AERIAL SERVICE 
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TAYLOR AIRCRAFT COMPANY 
Bradford, Pa. 

TAYLOR CuB F-2 -.- 2 PLACE 
ENGINE: AEROMARINE ARS-40 



PRIVATE OPERATION"S A)JD AERIAL SERVICE 353 
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WACO AIRCRAFT CO::\IPA~Y 
Troy, Ohio 

.MouEL RNF -- :J PLAcl~ 
ENGINE: \\.ARNER ScARAB 



354 PRIVATE OPERATIONS AND AERIAL SERVICE 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL CJC -- 4 PLACE 

ENGINE: WRIGHT WHIRLWIND 

I 

.... 



PRIVATE OPERATIO~S A.'XD AERIAL SERVICE 355 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL UKC -- 4 PLACE 

ENGINE: CoNTINENTAL 

MoDEL YKC 
ENGINE: JACOBS-L4 



356 PRTVATE OPERATIONS AND AERIAL SERVICE 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL UMF -- 2 PLACE 
ENGINE: CoNTINENTAL 

MonEL YMF 
ENGINE: JAcoBs-L4 

l 



PRIVATE OPERATIONS A:.JD AERIAL SERVICE 357 

v;'ACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL WHD -- 2 PLACE 

ENGIXE: PnATT & 'VHITNEY 'VASP JuNIOR 

'VRIGHT 'VHIRLWIND 



MILITARY AIRPLANES 
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BELLANCA AIRCRAFT CORPORATION 
Newcastle. Del. 

BoMBARDMENT LAN~ oR SEAPLANE 

ENGINEs: Two WRIGHT CycLONES 
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BOEING AIRCRAFT COMPANY 
Seattle, 'Nash. 

FIGHTER F4B-4 
ENGINE: PRATT & ''THITNEY "T ASP 

359 



lVIILITARY AIRPLANES 

BOEING AIRCRAFT COMPANY 
Seattle, Wash. 

PuRSUIT P-26A -- . MonEL 281 
ENGINE: PRATT & 'VHrrNEY WAsP 

l 
I 



:MILITARY :\IRPLAXES 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N.Y. 

PATROL FLYING BoAT P2Y-1 
ENGINEs: Two GEARED WRIGHT CYcLONES 



MILITARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSUIT P 6-E 
ENGINE: CuRTiss CoNqd~non 67 5 H,P, 



:MILITARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COlVIPANY 
Buffalo, N. Y. 

HAWK PunsuiT TYPE III 1 PLACE 
ENGINE! '"RIGHT F CYCLONE 715 H.P. 



1\IILITARY AIRPLANES 

·--------- _j 
31"- (>"---- ---i 

1-------- zz·-e;.-•· --------l 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSUIT LAND PLANE 

ENGINE: WRIGHT CYCLONE F -- 715 H.P. 



::\HLITARY AIRPLANES 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PunsmT SEAPLANE 

ENGINE: 'VJUGHT CYCLONE F -- 715 H.P. 



MILITARY AIRP LANES 
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jL 
CURTISS AEROPLANE & MOTOR COMPANY 

Buffalo, N. Y. 
FIGHTER FIIC-2 -- HAWK 

ENGINE: WRIGHT CYCLONE F -- 715 H.P. 



MILIT:\RY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

NAVY HAWK FIGHTER BF2C-I -- I PLACE 

ENGINE: 'VRIGHT CYCLONE 

Iii'' 



MILTTAR't" AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 

Buffalo, N. Y. 
FALCON OBSERVATION 0-39 

ENGINE: CuRTiss CoNQUEROR 67 5 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

FALCON OBSERVATION & ATTACK 
ENGINE: vVruGHT F CYCLONE 715 H.P. 



MILI1 ARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

OBSERVATION & ATTACK -- FALCON SEAPLANE 2 PI.A CE 
ENGINE: WRIGHT CYCLONE F -- 715 H.P. 



:\IILITARY _\IRPL.-\~ES 

- ----u.'sl-2=----; 
I 

CURTISS AEROPLANE & l\IOTOR COl\IPANY 
Buffalo, N. Y. 

A·rrACK A-12 -- SHRIKE 

ENGINl~: "T RIGII'r F CYcLoN ~~ 7 I 5 H. P. 

371 
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MILITARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COl\IPANY 
Buffalo, N. Y. 

0BSERVA'£ION Yl0-1-0A -- 2 PLACE 

ENGINE: WRIGHT F CYCLONE 715 H.P. 

i.· 



MILITARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

OBSERVATION Yl0-·1<013 -- 2 PLACE 

ENGINE: 'Vrumr.r l!' CYcLONE 715 H.P. 

373 



374 MILITARY AIRPLANES 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

AIRSHIP FIGHTER F9C-2 

ENGINE: WRIGHT VVHIRLWIND 420 H.P. 

_coJI .• ..o 



~IILIT.\RY .\IRPLA:-JES 

j---------->o'o'--------___. 

T 
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CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

OsPREY -- 2 PLACE 

ENGINE: 'VRIGHT 'VHIRLWIND 420 H.P. 

375 



!\IILITARY AIRPLANES 

I--....-.. j 

r-------•n·o\• ------~ 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

CoNDOR BoMBER BT-32 
ENGINI<;s: Two WRIGHT CYcLoNES 715 H.P. 



!\ULIT:\RY AIRPLANES 

DOUGLAS AIRCRAFT COl\IPANY, INC. 
Santa l\1 onica, Calif. 

ARMY OnsEavATION o-ssB -- 2 PLAcE 

ENGINI~: J>nATT & \YuiTNEY HoRNET 

377 



MILIT \.RY AIRPLANES 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MoDEL ~T-IA -- ~ PLACE 

ENGINE: AMERIC A N CIRRUS 



MILIT h .. Y IRP L NE 
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THE NORTHROP CORPORATION 
Inglewood, Calif. 

LoNG R ANGE BoMBER 
ENGINE : ' VHIGHT CYCLONE 

379 



l\llLITARY AIRPLANES 

1-----.. ·-··-----"i 
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STEARMAN AIRCRAFT COMPANY 
Wichita, Kans. 

MonEL 73 NAvY TRAINER NS-1 ~ PLACE 

ENGINJ.;: 'VRIGII'l' VVIUHLWIND 



1\IfLITARY _-\IRPLAXES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRsAIR V-80 - 1 PLAcE 

ENGINE: PRATT & 'VHITNEY HoRNET 



MILITARY AIH.PLA~ES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

ConsAIR V-80 SEAPJ,ANE I l~I,ACE 
ENGINJ~: PnATT & 'VurrNI•:Y Ho~tNWr 



""-

NliLITARY AIRPLANES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR Sut>EH V-90 -- 2 PLACE 

ENGINE: PnAT'l' & '"BITNEY HoRNE'l' 



MILITARY AIRPLANES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR SuPER V-90-SEAPLANE 2 PLACE 
ENGINE: PRATT & WHITNEY HonNET 



~IILITARY AIRPLANES 
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·~~~~~~~~~~~'-T 

--------- ---------1&!~~---

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR JuNIOR Y-100 -- 2 PLACE 

ENGINE: PnATT & \VmTNEY \VAsP JuNIOR 
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1\fiLITARY AIRPLANES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR JuNIOR V-100-SEAPLANE -- ~ PLACE 
ENGINE: PRATT & WHITNEY WAsP JuNIOR 
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).'liLITARY AIRPLA)JES 

~-------------D-- ------ --- --· . . 
: 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

l\looEL WHD-A -- 2 PLACE 

ENGIXE: "-RIGIIT 'VIIIRLWIND 
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AERONAUTICAL CORPORATION OF A:\IERICA 
Cincinnati, Ohio 

A~~RONCA E-11:3B -- 86 H.P. 
2 CYLINDER OPPOSED Amcoor.En 
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JACOBS AIRCRAFT ENGINE COl\IP AKY 

Pottstown, Penna, 
JAcons MoDEL L-•1 -- 225 II.P. 

7 CYLINDER RADIAL AmcooLEJJ 
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JACOBS AIRCRAFT ENGINE CO::\IPAXY 
Pottstown, Penna. 

JAcons l\IovEL L-·t.M -- 225 H.P. 
7 CYLIXIH~n RADUI. Ameoou:JJ 
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KINNER AIRPLANE AND MOTOR CORPORATION. LTD. 
Glendale, Calif. 

:MonEL B-5 -- 125 H.P. 
5 CvLINm~R RAmAL AmcooLim 
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KINNER AIRPLANE A:\'D ~IOTOR C'ORPORATIO~, LTD. 
Glendale, Calif. 

l\IoDEL C-5 -- 210 H.P. 
5 CYLIXIllm RADI.u. AmcooLED 
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KINNER AIRPLANE A~D l\IO'l'OH COHPORATION, LTD. 
Glendale, Cnlif. 

MonEL C-7 -- 800 H.P. 
7 CvLI::-l'nEn HADIAL AmcooLED 
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KINNER AIRPLANE AND MOTOR CORPORATIOX, LTD. 
Glendale, Calif. 

l\IooEL K-5 --- 100 H.P. 
5 CYLIXDF.R RAni.\L Amcoou:n 
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KINNER AIRPLANE AND MOTOR CORPORATION, LTD. 

Glendale, Calif. 
M OflF.J. R-.'1 -- 160 H.P. 

5 CvLINUER RADIAL AmcooJ.ED 
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LYCOMING MANUFACTURING COMPANY 
Williamsport, Pa. 

l\IonEL R-680-4 -- 22:i II.P. 
R-680-2 -- ~H·O H.P. 
R-680-6 -- f.H5 H.P. 
R-Gso-D -- 260 H.P. 
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PRATT & WHITNEY AIRCRAI~T COMPANY 
East Hartford, Conn. 

HoRNET Dl -- 625-700 H.P. 
9 Cvr.INDER RADIAL AmcooLED 
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PRATT & WHITNEY AIRCUAFT COl\lPA.NY 
East Hartford, Conn. 

HonNET E -- 650-725 H.P. 
9 CYLINDER RADIAL AtRCOOLED 
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PRATT & WHITNEY AIUCRAI<T COMPANY 
East Hartford, Conn. 

HoRNET E (GEARED 3:2) -- 675-7!'i0 H.P. 
f) CvLINDEil RADIAL Amcoou;u 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

WASP Dl -- 500-550 H.P. 
9 Cvr.INDER RAmAr. Amcoor.Im 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HonNET Dl (GEAHk:n 3:2) -- 650-700 H.P. 
9 CYLINDER RAIJIAJ, AmcooLEI> 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

WASP HI -- 500-550 H.P. 
9 CYLINDER RADIAL AmcooLED 
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PRATT & WHITNEY AIHCRAFT COMPANY 
East Hartford, Conn. 

WASP J U~IOR B -- 320-420 H.P. 
9 CYLINDER RADIAJ, Amcoor.ED 
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PHATT & WHITNEY AIHCHAFT COMPANY 
East Hartford, Conn, 

TWix WAsP A (GJ~AnEu 3:2 ANn 'J. :3) -- 750-800 H.P. 
1 •1• Cvr,JNillm HAmAr, Amvooum 
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RANGER ENGINEERING CORPORATION 
Farmingdale, N. Y. 

MonEL 6-3!)0 -- 120 H.P. 
6 CYLINmm INVImTEil IN LINJ·~ Amcoou:n 
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HAi\:GEH. ENGINEEIUXG CORPORATION 
Farmingdale, N. Y. 

l\IouEJ, V-770 SG -- ·1-20 Il.P. 
12 CYJ.INDEH Ixn:HTIW Ix LIXJ·: Amcoou:n 
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WARNER AIRCRAFT COHPORATION 
Detroit, 1VIich. 

ScARAB, Jn. -- 90 I-I.P . 
5 CYLINDER RADIAL AmcooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N.J. 

WRIGHT CYCLONE -- 715 H.P. 
9 CYLINDEn FixEu RADIAL AmcooJ.ED 

(This engine also has ratin~s of 6~5 and 675 H.P. at sea level. 
785 F.P. at 4,000 feet nlt.'tmle and 710 H.P. at 7,000 feet altitude.) 
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WIUGIIT AERONAUTICAL COHPOHATION 
Paterson, N, J, 

WHIGIIT CYCLONE H-1820-F--715 H. P. 
9 CYLINDER RADIAL AmcoOLED 

(This engine also has ratings of 660 and ()90 1-I.P. at sea level, 
735 H.P. at '1·,000 feet and 710 I-I.P. nt 7.000 feet.) 
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:\pr. 20-22 

AIRCRAFT YEAR BOOK 

CHRONOLOGY FOR 1934 

Capt. de Corvette Donnot and Lieut. de Vaisseau Jeanpierre make sea­
plane distance record of 2,286 miles in Air France test flight, begun 
December 31, from St. Louis, Senegal, Africa, to Natal, Brazil. (Lat· 
ecocre 300, 4 Hispano-Suiza motors.) 

Six flying boats of Navy Patrol Squadron 10-F fly non-stop from San 
Francisco, Calif., to Pearl Harbor, Hawaii, making a seaplane dis· 
tance record of 2,399 miles in 24 hrs. 56 min. (Consolidated P2Y-1, 
2 Wright Cyclone motors.) 

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

John H. \\'right makes American speed record for 100 kms. for light air· 
planes in the first category of 167.484 m.p.h. at Miami, Fla. (Lamb~rt 
l\lonocoupe, \Varner Scarab motor.) 

Leland S. Miles makes American speed record for 100 kms. for light 
airplanes in the second category of 209.109 m.p.h. at ~liami, Fla. 
(Miles Special, Menasco C4S motor.) 

Herbert Schiff Memorial Trophy for 1933 presented to U. S. Marine 
Corps Observation Plane Squadron V0-7-l\1. 

Manley Memorial Medal presented to A. H. R. Fedden by the Society 
of Automotive Engineers. 

Wright Brothers Medal awarded to E. N. Jacobs by the Society of Auto­
motive Engineers. 

Maryse Hilsz flies from Paris, France, to Tokyo, Japan, and return. 
(IJreguet 330, Hispano-Suiza motor.) 

Paul F. Fedoseyenko, Audrey B. Vasenko, and Ilya Usyskin, in the 
Soviet balloon Osaviakhim I, make unofficial altitude record of about 
70,000 feet near ;\loscow, Russia, but later crash and are killed. 

Deutsche Luft Hansa starts regular air mail service between Germany 
and South America. 

S. J. Wittman makes speed record for 100 kms. for light airplanes in 
tl1e fourth category of 137.513 m.p.h. at New Orleans, La. (\Vittman 
Special, Pobjoy R motor.) 

Pan American Air Races l1eld at Shushan Airport, New Orleans, La. 

James R. Wedell makes American speed record for 100 kms. without 
pay load of 266.032 m.p.h. at New Orleans, La. (Wedell-Williams, 
Pratt & Whitney Wasp motor.) 

Capt. E. V. Riekenbacker and Jack Frye, of Transcontinental and 
Western Air, Inc., fly from Los Angeles, Calif., to Newark, N. J., in 
13 hrs. 2 min., making new record for passenger transport. (Douglas 
DC!, 2 Wright Cyclone motors.) 

All domestic air mail contracts having been annulled by order of Presi­
dent Roosevelt on Feb. 9, U. S. Army Air Corps starts to fly the mail. 

Laura H. Ingalls flies from Glenn Curtiss Airport, North Beach, New 
York, on 17,000-mile tour of South America, including a solo flight 
across the Andes, and returns to Floyd Bennett Field, Brooklyn, 
New York, on April 25. (Lockheed Air Express, Pratt & \Vhitney 
Wasp motor.) 

Hubbard Gold Medal awarded by National Geographic Society to Mrs. 
Charles A. Lindbergh for her achievements as radio operator and 
co-pilot on 29,000-mile survey flight. 

Commander Renato Donati makes altitude record of 47,352.219 feet at 
Rome, Italy. (Caproni, Bristol Pegasus motor.) 

"U. S. S. Macon" flies from Sunnyvale, Calif., to Miami, Fla., to par· 
ticipate in Navy maneuvers, returning to California on May IS. 
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:\pr. 26 

:\pr. 26 

Apr. 27-~fay 6 

:\lay 8·23 

May 13 

:\lay 14-15 

:llay 17 

~fay 24 

May 26 

:\lay 27 

~lay 27-:?S 

~~ ay :9 

June 

June 12 

June 14 

June 20 

June 23-.fnly S 

June 24 

June 25 

June 29-30 

June 30 

June 30 

Bernard Rubin and Kenneth H. F. \Valier fly from Australia to 
Lympne England, in 8 days, 12 hrs., making new record. (De Havil­
land Le~pard Moth, De Havilland Gipsy Major motor.) 

Boris Sergievskv makes seaplane record ior greatest load carried to an 
altitude of 2,0oo meters by carrying 16,608 lbs. at Bridgeport, Conn. 
(Sikorsky S-42, 4 Pratt & \\"bitney Hornet motors.) 

Cheney Award yresented to Lieut. \Villiam L. Bogen, Doy D. Dodd, 
and Thomas • Rogers. 

International Show of Sport and Touring Aviation held at Geneva, 
Switzerland. 

Jean Batten flies from Lympe, England, to Darwin, Australia, _in 14 
days, 23 hrs. 25 min., making new record for women. (De Hanllaud 
~loth, De Havilland Gipsy motor.) 

Jack Frye of Transcontinental and \\"estern Air, Inc., flies f~om Los 
Angeles, Calif., to Kewark, X. J., in II hrs. 31 min., makmg new 
record for air mail. (Xorthrop Gamma, \\'right Cyclone motor.) 

George R. Pond and Cesare S.•bclli fly from Floyd Bennett Field, 
Brooklyn, Xew York. to Lahinch, Ireland, in 32 hrs., later flyin~: 
to Rome, Italy. (Bellanca Pacemaker, \\'right \Vhirlwind motor.) 

Boris Sergic.-vsky and Raymond B. Quick make seaplane altitude record 
of 20,406.762 feet carrying a pay load of 5,000 kgs. at Bridgeport, Conn. 
(Sikorsky S-42, 4 Pratt & \\"hitney Hornet motors.) 

Empire Air Day celebrated at Royal Air Force stations in England. 

"Graf Zeppelin" resumes it~ regular mail and passenger service be­
tween Germany and Braztl. 

Second annual Deutsch de Ia ~Icurthe Cup Race won by 1\laurice 
Arnoux at 241.7 m.p.h. (Caudron 450, Renault motor.) 

Pan! Codos and Maurice Rossi fly from Paris, France, to Floyd Bennett 
Field, Brooklyn, New York, in 38 hrs. 27 min. (Bicriot 110 Hispano-
Suiza motor.) ' 

Collier Trophy for 1933 presented to Hamilton Standard Propeller Com­
pany, with particular credit to Frank \V. Caldwell, for the develop­
ment of a controllable pitch prop<·lll"r. 

T...nst of air n1ail routes returned to private contractors. 

Air :\fail Act of 1934, including prO\·ision for the appointment of a Fed­
eral A,·iation Commission to survey all phases of aviation, signed bv 
President Roosevelt. · 

l\Iackay Trophy for 1933 presented to Capt. \Vestside T. Larson for his 
contribution to aerial defense. 

Daniel Guggenheim l\Iedal presented to \Villiam E. Hoeing for his 
achievements in air transportation and aircraft tnanufacturc. 

Fifth Annual National Soaring Contest held at Elmira, N. Y., under 
auspices of the Soaring Society of America, Inc. 

Third annual Annette Gipson All-\\'omcn Air Race hehl at Roosevelt 
Field, Mineola, N. Y. 

Richard C. duPont makes _glide~ distance record of 158.299 miles from 
Elmira, N. Y., to Basktng R1dge, N. J. (duPont-Bowlus sailplane.) 

Benjamin and Joseph Adamowicz fly from Harbor Grace, Newfoundland 
to St. Andre de l\[essei, France, later continuing to Warsaw Poland' 
(Bellanca Pacemaker, "Wright \Vhirlwind motor.) ' · 

Fifteenth Royal Air Force Display held at Hendon, England. 

Richard C. duPont makes American glider altitude record of 6,223.734 
feet at Elmira, N. Y. (duPont-Bowlus sailplane.) 



July 1 

July 13-14 

July 17-Sept. 4 

July 19-Aug. 20 

July 21-Scpt. 10 

July 22-Aug. 5 

July 28 

July 31-Aug. 1 

Aug. 1 

Aug. 4·5 

Aug. 8-9 

Aug-. 11 

Aug. 17-Scpt. 2 

Aug. 18 

Aug. 27-Scpt. 6 
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Aeronautics Branch, Department of Commerce, renamed Bureau of Air 
Commerce. 

King's Cup Race won by Flight Lt. H. 1\f. Schofield at Hatfield, Eng­
land. (l\Ionsopar S.T. 10, 2 Pobjoy Niagara motors.) 

Twelve Navy patrol flying boats make 5,000-mile flight from San Diego, 
Calif., to Alaska and return. (Martin PM-1, 2 \Vright Cyclone 
motors.) 

Ten Army bomhers make flight of approximately 7,360 miles from Bol­
ling Field, \Vashington, D. C., to Alaska and return. (Martin B-10, 2 
\\7right Cyclone motors.) 

Jolm Grierson flies from Rochester, England, to New York. hy way of 
Iceland, Greenland and Canada. (De Havilland Fox 1\loth, De Ilavil· 
land Gipsy motor.) 

Fifteenth Rhoen Soariug Contest held at \Vasserkuppe, Germany. 

1\faj. William E. Kepner, Capt. Albert \V. Stevens, and Capt. Orvil A. 
Anderson, taking off from Rapid City, S. D., ascend to an altitude of 
60,613 feet in a balloon, but are forced clown ncar Loomis, ).;eb., by a 
tear in the bag. 

National Balloon Race won by Lieut. Charles H. Kendall and Lieut. 
H. T. Orville in the Navy balloon, flying 206.4 miles from Birming­
ham, Ala., to Commerce, Ga. 

Edwin Musick, Boris Sergievsky, and Charles A. Lindbergh make eight 
seaplane load records at Stratford, Conn. (See Official air records.) 
(Sikorsky S-42, 4 Pratt & \Vhitncy Hornet motors.) 

\\'omen's National Air Meet held at Dayton, 0. 

James R. Ayling and Leonard G. Reid fly from \Vasaga Beach, Ontario, 
Canada, to Heston, England, in 30 hrs. 50 min. (De IIavillancl 
Dragon, 2 De Havilland Gipsy Major motors.) 

Helene Boucher makes women's speer! record of 276.527 m.p.h. at Istres, 
France. (Cauclron C. 450, Renault-Bengali motor.) 

Second International Acm Exhibition held at Copenhagen, Denmark. 

Jllax Cosyns and Nt:n':c van clcr Elst ascend to a height of 52,952 feet 
in a balloon, taking oii at Ilonr-Havennc, Belgium, and landing ncar 
Senauljc, Yugoslavia. 

Dr. Richard U. Light anrl Robert F. Wilson fly from Cartwright, Labra­
dor, to Kirkwall Ray, Orkney Islands, by way of Greenland, Ice­
land, and the Faroe Islands. (Bellanca Skyrocket, Pratt & \Vhitney 
Wasp motor.) 

Aug. 28-Scpt. 16 International Touring Competition won by Jcrzy Bajan. (R.\V.D.9, 
Skoda motor.) 

Aug. 31-Sept. 3 

Sept. 1 

Sept. 20-28 

Sept. 20-30 

Sept. 23-25 

Oct. 2 

National Air Races held at Clcvelanr!, 0. 

Col. Roscoe Turner flies fmm Burbank, Calif., to Floyd Bennett Field, 
Brooklyn, New York, in 10 hrs. 2 min. 57 sec., making new trans­
continental record. (Wedeii-\Villiams, Pratt & Whitney Hornet 
motor.) 

C. J. Melrose flies from Darwin, Australia, to Croydon, England, in 8 
days, 9 hrs., making new record. (De Haviiiand Puss Moth, De 
Haviiiand Gipsy Major motor.) 

Soaring Society of America holds gliding meet at Big Meadows, Va. 

Gordon Bennett Baiioon Race won by F. Hynek and W. Pomaski of 
Poland, traveling 826.77 miles from \Varsaw to Anna, Russia. 

General Headquarters Air Force, directly under command of the Chief 
of Staff, U. S. Army, is established. 



AVIATION CHROXOLOGY AND RECORDS 429 

Oct. 9 

Oct. 9-11 

Oct. IS-19 

Oct. 20·22 

Oct. 20·23 

Oct. 20-Nov. 4 

(let. 23 

(let. :!l 

Oct. 27·1\"ov. 2 

:\'"'· IS 

Gold ~Iedal of the Federation Aeronautique Internationale presented to 
Wiley Post. 

Thirty-fourth annual congress of the Federation Aeronautique Inter­
nationale held in \Yashington, D. C. 

:\[aria Stoppani, Corradina Corrado, and Amadeo Suraion make seaplane 
distance record of 2,566.808 miles, from l\Ionfalcone, Italy, to Mas· 
saua, Africa. (Cant Z-501, Isotta-Fraschini-Asso motor.) 

C. \\". A. Scott and T. Campbell Black fly from l\Iildenhall, England, to 
Darwin, Australia, in 52 hrs. 30 min., making new record. (De Havil­
land Comet, 2 De Havilland Gipsy Six R motors.) 

~IacRobertson International Air Race won by C. \V. A. Scott and T. 
Campbell Black, flying from :\Iildenhall, England, to Melbourne, 
Australia, in iO hrs. 54 min. IS sec. (De Havilland Comet, 2 De 
Havilland Gipsy SLx R motors.) 

Sir Charles Kingsford-Smith and Capt. P. G. Taylor fly from Brisbane, 
Australia, to Oakland, Calif. (Lockheed Altair, Pratt & \\"bitney 
\\"asp motor.) 

Dr. and l\Irs. Jean Piccard ascend to a height of 57,9i9 feet in a strata· 
sphere balloon, taking off from Dearborn, ~Iich., and landing near 
Cadiz, 0. 

Lieut. Francesco Agcllo makes seaplane spet·d rccortl of +10.681 m.p.h. at 
Descnzano, Italy. (l\Iacchi-Castoldi 72, Fiat AS-6V motor.) 

Lieut. Owen Cathcart-Joues and Keuncth H. F. \Valier fly from Darwin, 
Australia, to Lympne, England, in 5 days, IS hrs. :!l min., making 
new record. (De Havilland Comet, 2 De Havilland Gipsy Six R 
motors.) 

Capt. E. V. Rickenbacker, Silas ~Iorchouse and Capt. Charles \\'. 
France fly from Los Angeles, Calif., to Kewark, l\. ]., in 12 hrs. 3 
min. SO sec., making new record for passenger transport. (Douglas 
DC2, 2 ·wright Cyclone motors.) 

Kansas City Trophy and Kansas City Chamber of Commerce Trophy 
presented to Dr. John D. Brock in recognition of tlvc years of con· 
secuti\·e daily flights. 

1'\ov. 16-Dec. 2 Fourteenth International Aviation Exhibition held at Paris, France. 

Dec. 3 

IJt·c. 8 

Dec. 21 

Dec. 25 

Dec. 26 

Mitchell Trophy Race won by Capt. Fred C. N_elson, .U. S .. ;"ir Corps, 
at an average speed of 216.832 m.p.h. at Selfndge F1eld, l\l!ch. 

Charles T. P. L"lm, George Littejohn, and J. S. Skilling leave Oakland, 
Calif., on attempted transpacitlc flight to Australia in British land­
plane, and are lost at sea. (Airspeed Enyoy, 2 Linx motors.) 

Grover Loening Intercollegiate Flying Club Trophy presented to Uni­
versity of Minnesota Flying Club. 

Lt. Comdr. E. F. Stone, U. S. Coast Guard, makes speed record for 
amphibians of 191.734 m.p.h. at Hampton Roads, Va. (Grumman JF-2, 
\Vright Cyclone motor.) 

Raymond Delmotte makes landplane speed record of 314.319 m.p.h. at 
Istrcs, France. (Caudron C. 460, Renault motor.) 

Lt. Col. Frank 1\J. Andrews appointed commander of the General Head· 
quarters Air Force. 
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ORLD SPEED RECORDS 
Y AIRPLANE 

318 

297 ~· 

278 ~· 
266 ~ 
~ 

222 -~ 194 r ~· 
162 

~· 
126 

106 ~ 
~ 

66 

47 ':!!;!:!. 

[j[l 
1903 1909 1910 1912 1913 1919 1920 1921 1922 1923 1924 1927 1928 

SPEED RECORDS 
by airplane 

Date Place Airplat~e Pilot 
1903 United States Wright (US) 0. Wright 

(First Flight) 
1909 France Curtiss (US) Curtiss 
1910 United States Bleriot (Fr) LeBlanc 
1912 France Deperdussin (Fr) Vedrines 
1913 France Deperdussin (Fr) Prevost 
1919 United States Curtiss (US) Rohlfs 
1920 France Nieuport (Fr) Lecointe 
1921 France Nieuport (Fr) Lrcointe 
1922 United States Curtiss (US) 1\litchell 
1923 United States Curtis.< (US) Williams 
1924 France Ferbois (Fr) Bonnett 
1927 Italy Macchi (It) de Bernardi 
1928 Italy Macchi (It) de Bernardi 
1929 England Supermarine (Br) Oriebar 
1931 England Supermarine (Br) Stain forth 
1933 Italy Macchi (It) Agrllo 
1934 Italy 1\Iacchi (It) Agello 

-~ 
3S7 

'!!!!· 

1929 1931 

423 
&40 

II PH 

;!!.!!.· 
,---

1933 1934 

sp~ed 

30 m.p.h. 

47 m.p.h. 
66 m.p.h. 

106 m.p.h. 
126 m.p.h. 
162 m.p.h. 
194 m.p.h. 
205 m.p.h. 
222 m.p.h. 
266 m.p.h. 
278 m.p.h. 
297 m.p.h. 
318 m.p.h. 
357 m.p.h. 
406 m.p.h. 
423 m.p.h. 
440 m.p.h. 



\ L TI N 

1908 D !li! 
19\19 [] J~ 

1910 c=:J~ 

19llc=J~ 

1912 1 I ~ 

'HR N L G - AN D RE ORDS 

W ORLD RECORD NON-STOP 
FLIGHTS BY AIRPLANE 

1919 ;::======:::;;:=::;:=~· 

192.3 

1926 

1927 

1927 

1928 

1929 

1931 I 
1933 I 
1933 I " 

Th e reco rd fli ght of today a co mm o npl ace to m o rro w. 

RECORD NON-STOP FLIGHTS 

Date Place 
1908 France 
1909 France 
1910 France 
1911 France 
1912 France 
1919 St. Johns, Newf. 

to Ireland 
1922 San Diego, Cal. 

to Indianapolis, 
Ind. 

1923 New York to San 
Diego , Cal. 

1926 Paris to Djask, 
Persia 

1927 New York to Paris, 
France 

19 2 7 New York to 
Germany 

1928 Rome to Brazil 

1929 

1931 

1933 

1933 

Paris to Coulart, 
China 

New York to Istan­
bul, Turkey 

Cranwell, Eng. to 
Walvis Bay, 
South Africa 

New York to 
Rayak, Syria 

by airplane 

Airp/arze 
W right (US) 
Farman (Fr) 
Farman (Fr) 
Nieuport (Fr ) 
Farman (Fr) 
Vickers ( Br) 

Fokk er (US) 

Fokk er (US) 

Breguet (Fr) 

Ryan (US ) 

Bellanca (US) 

Savoia (It) 

Breguet (Fr) 

Bellanca (US) 

Fairey (Br) 

Bleriot ( Fr) 

The record was not broken in 1934. 

Pilot 
\\. Wright 
Farman 
Tabuteau 
Go be 
Fourny 
Alcock and 

Brown 
Kelley and 

Macready 

Kelley and 
Macready 

Coste and 
Rignot 

Lindbergh 

Chamberlin 

Ferrario and 
del Prete 

Coste and 
Bellante 

Boardman and 
Po lando 

Gayford and 
Nicholetts 

Codos and 
Rossi 

43I 

Dist.ance 
77 .5 mi. 
145 mi. 
363 mi. 
460 mi. 
628 mi. 

1,936 mi. 

2,060 mi. 

2,5 16 mi. 

3,3 13 mi. 

3,610 mi. 

3,911 mi. 

4,466 mi. 

4,912 mi. 

5,011 mi. 

5,308 mi. 

5,653 mi. 
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vVORLD ALTITUDE RECORDS < 

B y AIRPLANE 41.794 
Fu: -38,1,71: 

'36.564 
, ... -.... 

34.507 -
3],113 , ... 

32.450 .... ,..---
h•l -____, 

~0.078 

18,405 
.... 

hot r---
12,959 .... 
r--

361 
1.486 
Fe.t 

foet ,--, 

H.l(6 ~1.976 .... 
htl ,..---,..---

«.819 

~ 

17.J~ , ... -

19(18 '1909 1911 1912 1913 1919 1920 1921 1923 1927 1929 1930 hl2 193] 1914 

Date 
1908 
1909 
1911 
1912 
1913 
1919 
1920 
1921 
1923 
1927 
1929 
1930 
1932 
1933 
1934 

Plan: 
France 
France 
France 
Algeria 
France 
United States 
United States 
United States 
France 
United States 
Germany 
United States 
England 
France 
Italy 

ALTITUDE RECORDS 
by Airplane 

Airplallc 
Wri!(ht (US) 
Antoineltt• (Fr) 
llleriot (Fr) 
:\Iorane (Fr) 
Xieuport (Fr) 
Curtiss (US) 
Lepere (US) 
Lepere (US) 
Nieuporl (Fr) 
Wright (US) 
Junkers (Ger) 
Wright (US) 
Vickers (Br) 
l'otez (Frl 
Caproni (It) 

Pilot 
W. Wright 
Latham 
C~arros 
(;arrus 
Legagneux 
Rohlfs 
Schroeder 
!\Jacready 
Lecointe 
Champion 
Xeuenhofen 
Soucek 
l:wins 
L<•moin<• 
llonati 

OFFICIAL AIR RECORDS 

Establisher! under Rules aiHI Regulations of the 

Altitudr· 
.~6 I ft. 

1,486 ft. 
12,959 ft. 
18,405 ft. 
20.0711 ft. 
32,450 ft. 
.>3.113 ft. 
34,507 ft. 
36,564 fl. 
38,474 ft. 
41,794 ft. 
43,166 ft. 
43,976 ft. 
44.819 ft. 
47,352 ft. 

FEDERATION AERONAUTIQUE INTERNATIONALE 
Translated and Compiled by the Contest Committee, The National 

Aeronautic Association, \Vashington, D. C. 
December 31, 1934 

OFFICIAL WORLD AIR RECORDS 
World records are defined as maximum performance regardless of the 

class or type of aircraft used. 
MAXIMUM SPEED OVER A 3 KILOMETEl{ COURSE 

709.209 km.p.h. (440.681 m.p.h.) 
Francesco Agello, Italy, October 23, 1934. . 

AIRLINE DISTANCE ..•..•.•....••.••••..•..... 9,104,700 kilometers (5,657.387 miles) 
M. Rossi and P. Codos, France, August 5, 6, and 7, 1933. 

ALTITUDE ..••••••....•............•••..••............ 18,665 meters (61,236.691 feet) 
Lt. Comdr. T. G. W. Settle, USN, and l\lajor Chester L. Fordney, USMC, United 
States, November 20, 1933. 

CIRCUIT OF WORLD ...•..•.•...•...•••.•.•....•.•.•...•.• (No record established) 
AIRLINE DISTANCE WITH REFUELING ..•••••.•...•.••••.. (No record established) 
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OFFICIAL INTERNATIONAL AND NATIONAL "CLASS" 
RECORDS 

AIRPLANES-CLASS C 
DISTANCE, AIRLINE 

International l~ecord .......................•... 9,104./00 kilometers (5,65/.38/ mile_:;) 
i\l, Rossi ami 1'. Codos, France, Bleriot-Zapata monoplane, "J o:oeph Le Urix," .. Ills· 
pano·Suiza 500 III' engine, from Floyd Bennett Field Brooklvn Xew York, U. S. ,\., 
to l{ayack, Syria, August 5, 6, and i, 1933. ' · ' . 

Xational (l".S.) Record ......................... 8,065.736 kilometers (5,011.800 mtles~ 
Ru~scll X. Boardman and John Polando. Bellanca monoplane, Wright J·6 300 Ill 

engme, from llrooklyn, Xew York, to Istanbul, Turkey, July 28, 29, and 30, 1931. 

lllSTAXCE, BROKE:\ LIXE 
International Record .....•....•..•.••.......... . 9 106.330 kilometers (5,658.400 mile_:;) 

.\1. Rossi and 1'. Codos, France, lllcriot-Zapata 'monoplane "Joseph Le Brix," Hts· 
pano·Suiza 500 liP engine, from Floyd Bennett Field Brooklvn New York, U. S. A., 
to Rayack,. Syria, August 5, 6, and 7, 1933. ' • ' . . d 

Xational (U.S.) l~ccord ............................................ Xone estabhshe • 

.\LTITUDE 
Ir.ternational Record ••••••••.••.•••••••.•••..•.....• 14 433 meters (4/,352.219 feet) 

Commander I~enato Donati, Italy, Caproni airplane, Pegasus 600 HP engine, Rome· 
.\Iontecelio airport, April 11, 1934. feet) 

Xational (U.S.) Hccord .••••••..••..••••..•..•••.••... 13,15/ meters (43,165.880 
Lt. Apollo Soucek, \\'right "Apache," Pratt and \'v1titney 450 HP engine, at Ana· 
costia, D. C., June 4, 1930 . 

.\IAXL\lU.\1 SPEED 
International Record ......•.•.•.•.•••..•••.•.• Speed, 505.848 km.p.h. (314.319 m.p.h.) 

Raymond Delmotte, France, Caudron C. 460 monoplane, Renault 6 cylinder 380 HP 
engine at Istre<. Dcccmber 25, 1934. 

Xational (l'.S.) Record ........••.••.••......•... Speed, 490.80 km.p.h. (304.98 m.p:h.) 
James 1~. \\'edc!l, \Vcdell-\Vi!liams monoplane, Pratt and \Vhitney \Vasp Senior engme, 
snpcrchargt•t!, at t ;Jcnvicw, Illinois, September -1, 193.3. 

Sl'EEDS FOR SPECIFIED DISTANCES WITHOUT l'A \" LOAD 

SI'EEU F01{ 100 KILU.\IETERS (62.137 :\IlLES) 
l nternational l~ecord .................••....•.• Speed, 431.654 km.p.h. (268.217 m.p.h.) 

R. De!motte, France, Caudrun -150 monoplane, l{cnault 300 l-IP engine, Vi!lesauvage·la­
i\larmognc course, i\lay 24, 1934. 

Xatioual (U.S.) Record ..............•..•...... Speed, 428.138 km,p.h. (266.032 m.p.h.) 
]. 1{. \Vedell, \Vcdcll·\Vil!iams monoplane, Pratt & \Vhitney \\'asp 800 HP engine, New 
Orleans, Louisiana, February 17, 1934. 

SPEED FOR 1000 KILOi\IETERS (621.369 .\IlLES) 
International l~ecord ••••.....•..•••.•.•....... Speed, -109.184 km.p.h. (254.255 m.p.h.) 

~!iss Helene Boucher, France, Caudron C. 450 airplane, Renault 300 HP engine, at 
lstres, August 8, 1934. 

National (U.S.) Record ....•...••...•..•.••.. Speed, 205.06 km.p.h. (127.418 m.p.h.) 
Lieut. Harold R. Harris, U.S.A.. and Ralph Lockwood, DH,4L, Liberty 400 HP 
engine, at \\'right Field, Dayton, Ohio, lllarch 29, 1923. 

SPEED FOR 2000 KILO.\IETERS (1242.739 MILES) 
Inll'rnational Record ••.•..•.•..••.•.... • .. • • •.. Speed, ,l45.310 km.p.h. (214.565 m.p.h.) 

Flight Captain Robert Untucht, Germany, Heinkel i'O monoplane, Bhl\V 630 HP 
eugine, Berlin-Staaken, ]\[arch ~4, 1933. ~. 

Natioual (U.S.) l{ecord ..••.......•••.•.•..•... Speed, 183.83 km.p.h. (114.226 m.p.h.) 
Lieut. Harold R. Harris, U.S.A., DH-4L, Libterty 375 HP engine, Wright Field, 
Dayton, Ohio, April 17, 1923. 

SI'EED FOR 5000 KILOi\IETEl~S (3106.849 i\III.ES) 
luternational Record .••.•.•.•.•.••.. • • · · • · · · . ·Speed, 208.152 km.p.h. (130.189 m.p.h.) 

Carlos de Haya Gonzales and C(priano Rodriguez lJiaz, Spain, Ereguet airplane, 
llispano-Suiza 600 HP engine, Sevt!le-Utrera-Carmona course, October 7 and 8, 1930. 

National (U.S.) Record .••.•.......••••• •• .•• •••· •.••.••.•..•.••.. None established. 

SPEED FOR 10 000 KILOMETERS (6213.698 MILES) 
International Record ...•••••• ~ ........ ···:: • • .. _Speed, 14~.853 km.p.h. (93.114 m.p:h.) 

J. Le Brix and M. Do ret, I• ranee, Dcwottme atrplane, I·Itspano-Sutza 650 HP engme, 
Istres, June 7, 8, 9, and 10, 1931. 

National (U.S.) Record ............... • ........................... None established . 
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CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
International Record .••..•..•..•..•.•..•••.•••••.•••.. 10,285 meters (33,743.334 feet) 

l\1. Signcrin, France, llrcguct 198 airplane, Gnome-Rhone 620 HI' engine, Villacou· 
blay, September 21, 1932. 

National (U.S.) Record .....•..•.•........•..•..•••..•.... 8,578 meters (28,143 feet) 
Lieut. H. R. Harris, U.s.A.S., USA-TP-1, Liberty 400 HI' engine, at \Vright Field, 
Dayton, Ohio, May 21, 1924. 

SPEED FOR 1000 KILO.\IETERS 
International Record ...•.......•.•...•.....•. Speed, 3-17.4i7 km.p.h. (215.912 m.p.h.} 

Flight Captain l{obert Untucht, Germany, Heinkel 70 monoplane, BM\V VI 630 HP 
engine, at Berlin, March 22, 1933. 

National (U.S.) Record .....•.........•..................•..••••.. None established. 
SPEED FOR 2000 KILOMETEHS 

International Record .••..•••.•.....•........•.• Speed, 255.253 km.p.h. (158.606 m.p.h.) 
.iVL Doret, Captain Tcrrasson and Lieutenant Lccarmc, France, De\\·oitine tnonoplane, 
3 Hispano-Suiza 575 HP engines, Villacoublay-Orlcans-Le lloullay course, September 
7, 1933. 

National (U.S.) Record ••..••..••••••...........•...........•.•••• None established. 
SPEED FOl{ 5000 KILOMETERS 

Neither International nor National (U.S.) Record has been established. 

CLASS C-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ••••••••••••.. , ..•..•••..••••••••. 8,980 meters (29,461.853 feet) 

M. Signerin, France, llreguet 198 airplane, Gnome-Hhone 620 liP engine, Villacoublay, 
September 23, 1932. 

National (U.S.) Record .••••.•••••.•....••.•••••••••••.••• 6,346 meters (20,820 feet) 
Waldo Waterman, Bach airplane, \Vright J-6 engine, Los Angeles Airport, Los An­
geles, California, July 26, 1929. 

SPEED FOR 1000 KILOMETEl{S 
International Record .....•• , ••..•••• , •••..•••• Speed, 281.250 km.p.h. (174.760 m.p.h.) 

M. Lemoine, France, Potez 50 airplane, Gnome-Rhone 700 HI' engine, Villacoublay· 
Angers, March 8, 1933. 

National (U.S.) Record •.•••..•••••..•••••••••• Speed, 245.750 km.p.h. (152.700 m.p.h.} 
Leland F. Schoenhair, Lockheed Vega "Executive" monoplane, Pratt and \Vhitney 450 
HP engine, supercharged, Jacksonville, Florida, February 20, 1930. 

SPEED FOR 2000 KILOMETERS 
International Record •.•...•••••••••••••••....• Speed, 255.253 km.p.h. (158.606 m.p.h.) 

M. Doret, Captain Terrasson and Lieutenant Lecarme, France, Dewoitine monoplane, 
3 Hispano-Suiza 575 HP engines, Villacoublay-Orleans-l.e Boullay course, September 
7, 1933. 

National (U.S.) Record ............................................ None established. 
SPEED FOR 5000 KILOMETERS 

Neither International nor National (U.S.) Hecord has been established. 

CLASS C-WITH PAY LOAD OF 2000 KILOGRAMS 
( 4409.244 lbs.) 

ALTITUDE 
International Record ...•...•••••..••..••••..••••.•••.... 8,438 meters (27,683.643 feet) 

Nicola di Mauro and Giorgio Olivari, Italy, Savoia-Marchetti S. 72 airplane powered 
with 3 Pegasus S. 2 engines, Montecelio airport, Home, May 12, 1934. 

National (U.S.) Record ..••..••...•.....•..•.....•....... 2,049 meters (6,722.420 feet) 
Lieut. H. R. Harris, U.S.A.S., Barling llomher, 6 Liberty 400 HP engines, \Vright 
Field, Dayton, Ohio, October 25, 1923. 

SPEED FOR 1000 KILOMETERS 
International Record •.•.••••. , .••••...• , •••.•• Speed, 259.556 km.p.h. (161.280 m.p.h.) 

M. Doret, Captain Terrasson and Lieutenant Lecarme, France, Dewoitine monoplane, 
3 Hispano-Suiza 575 HP engines, Villacoublay-Orleans-Le lloullay course, September 
7, 1933. 

National (U.S.) Record •.•••••...••..•••••••.......•...•..•.•...••. None established. 
SPEED FOR 2000 KILOMETERS 

International Record ..•..•••.......•..••••.••.• Speed, 255.253 km.p.h. (158.606 m.p.h.} 
M. Doret, Captain Terrasson and Lieutenant Lecarme, France, Dewoitine monoplane, 
3 Hispano-Sqiza 575 HP engines, Villacoublay-Orleans-Le Ronllay course, September 
7, 1933. 

National (U.S.) Record ••••••••.•••..•••••••....•..•••••..•.•.•.••. None establisned. 
SPEED FOR 5000 KILOMETERS 

Neither International nor National (U.S.) Record has been established. 
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CLASS C-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023 lbs.) 

ALTITUDE 
International Record .•.•••..•••...•..•••...•••..••••... 6,649 meters (21,814.239 feet) 

Lucien Coupet, France, Farman h·pe F. 221, 4 Gnome·Rhone tvpe K. 14 RSD motors, 
at Toussus le Noble, June 16, 1934. • 

sf.i~[,n'i~o\~\S0J0 R~!r83.iET.Ei£s · · • ...••• • ••....•..••••••.•••....•. None established. 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 2000 KILO:\IETERS 

Neither International nor National (U.S.) Record has been e;:tablishet.l. 
SPEED FOR 5000 KILO:\IETERS 

Neither International nor National (U.S.) Record has been established. 

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046 lbs.) 

ALTITUDE 
International Record ...•.....••.•.............•.. · .•...••.. 3,231 meters (10,59i feet) 

Cav. Domenico Antonini, Italy, l"aproni "Ca 90'' airplane, 6 lsotta·Fraschini Asso 
• er:tgines, 1000 HP each, Cascina ::\Ialpensa, February 22, 1930. 

Nauonal (U.S.) Record ••••••.•.•.•..•••••••....•..•••.••.•••••.••. None established. 
SPEED FOR 1000 KILO:\IETEI{S 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 2000 KIL0:\1 ETEI{S 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 5000 KILOMETERS 

Neither International nor National (U.S.) Record has been established. 

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.66 feet) 

International Record .•••••...•......•.••..•... • ..•.• 10,000 kilograms (22,046.222 Jbs.) 
Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane, 6 Isotta·Fraschini Asso 
engines, 1000 HP each, Cascina Malpensa, February 22, 1930. 

National (U.S.) Record ......•..•..•....•............• 2,000 kilograms (4,409.244 Jbs.) 
Lt. H. R. Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 liP t•ngines, at \\'right 
Fielrl, Dayton, Ohio, October 25, 1923. • 

CLASS C-REFUELING IN FLIGHT 

AIRLINE DISTANCE WITH REFUELING 
Neither International nor National (U.S.) Record has been established. 

BROKEN LINE DISTANCE WITH REFUELING 
Neither International nor National (U.S.) Record has been established. 

LIGHT AIRPLANES-CLASS C-FIRST CATEGORY 
1\Iulti·seaters weight empty less than 560 kgs. (1,234.576 lbs.) 

AIRLINE DISTANCE 
International Record ......•••..•••.• , .•••... • · · · · .2,912 kilometers (1,809.429 miles) 

Lalouette and de Pcrmangle, France, Farnum :?31 airplane, Renault 95 HP engine 
from Istres airport to Ville-Cisneros, January 11 and 12, 1931. ' 

National (U.S.) Hecord ........••.•. • • · · · · · · · · · · · · · · · · · · · · · · · ....•. None established. 
ALTITUDE 

International Record, ................ • · ... : · · · · · · · · · · · · · · · · 9,~?::! meters (30,453 feet) 
Comm. Renato Donati, pilot, l\l. Lancimu, pa;st•ngt•r, Italy, hat A.S.I.c.n.a. airplane 
C.N.A.c. 7 engine, Littorio airport, Deet'mber 30, l9n. ' 

National (U.S.) Record ..•........•..•. · · · • · · · · · · · · · · · · · · · 5,652 meters (18,543 feet) 
Willfred G. Moore, Inland Sport monoplane, \Varner 110 liP engine, Kansas City, 
Missouri, September 30, 1929. 

SPEED FOR 100 KILOMETERS 
International Record .••••... ,, •.•....•. · • • · · ··Speed, 292.160 km.p.h. (181.539 m.p.h.) 

~iaurice Arnoux, France, Caudron 560 airplane, Renault-Bengali engine, Etampes La 
i\farmogne course, August 25, 1934, 

National Heeord .......................... ·. · · .Speetl, 269.541 km.p.h. (167.484 m.p.h.) 
John H. \Vright pilot· Karl E. Voelter, passenger; Monocoupe monoplane, Warner 
Scarab 110 HP e:1gine, 'Miami, Florida, January 13, 1934. 
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SPEED FOR 1000 KILO:.\IETERS 
International Record •••..••. _. •.•••.••••.•.•.•.. Speed, 279.018 km.p.h. (173.373 m.p.h.) 

Cap_t. Pugct and Lt. 1\Iou!Jgnat, France, Caudron "l~afale" airplane, Henault 1~0 Ill' 
cngme, at Istres, August 18, 1934. 

National (U.S.) Record ............................................ X one establi,hecl. 
SPEED FOR 2000 KILOMETERS 

Neither International nor National (U.S.) I~ecord has been established. 

LIGHT AIRPLANES-CLASS C-SECOND CATEGORY 
Single-seaters weight empty less than 450 kgs. (992.070 lhs.) 

AIRLINE DISTANCE 
Internat_iona_l Re:ord_.. ·;- • .. • .. • ... _. •...•..•..•.••.. 3,582 kilona!tt·rs (2,225.7~7 mil<·>) 

Captau; Skerz.msk1, 1 oland, H. \\': D. 5-~ monoplane, Gipsy Major 130 HP engine, 
f~om St. Lollis, Senegal, to 1\!:tccJo, Brazil, May 7, 1933. 

Natwnal _("!J.S.) Rec~rd ·.· · · · · ·; ... : ..••.•...•...•••..• . 2,655 kilometers (1,650 miles) 
D. S .. Z~mmerl~, llar!Jng NJr3 a~rplanc, 60 HI' LeBlond engine, Browns\·ille, Texas, 
to Vvmmpeg, Canada, July 17, 1929. 

ALTITUDE . 
Intern:ttion!'l Record .. ·.·• •.•••.••.••••••.•••.••.•••• 10,008 meters (32,834.546 feet) 

F';'riO Ntclot, Italy, E.T.A., C.N.A. airplane, C.N.A.C. 7, 160 HP engine, Littorio 
AJrport, December 24, 1933. 

National C!J.S.) Record: .•.....••••..•••••••••••.••..•• 7,338 meters (24,074.730 feet) 
~- _S. Zl'!'merly, Barl1_ng N!J-3 monoplane, Lambert R266 90 TIP engine, Forest ]'ark 
Flymg F1eld, St. Lou1s, :.\f,ssouri, February 16, 1930. 

SPEED FOR 100 KILOMETERS 
International Record ••••............•.•••..•... Speed, 345.622 km.p.h. (214.759 m.p.h.) 

~~~ymond Delmotte, France, Cau,]J·on C. 362 monoplane, Renault-Bengali 152 HI' engine, 
\ !llesauvage Ia :Marmogne ~ourse, ?\lay 2, 1934. 

Natwnal (U.S.) Record ..••.•....•..•...•••... Speed, 336.530 km.p.h. (209.109 m.p.h.) 
I~ela!1d S. Miles, "Miles Special" monoplane, l\lcnasco C 4 S 185 HI' engine at l\liami, 
l•londa, January 17, 1934. 

SPEED FOR 1000 KILOl\IETEI{S 
International Record ••••....••••••.••..••....• Speed, 332.883 km.p.h. (206.843 m.p.h.) 

R. Del motte, France, Caudron monoplnnc, type 362, Henault-TJcngali 150 HI' engine, 
at Istres, December 26, 1933. 

National (U.S.) Record ........••.......•••..........•............. None ,.,tahlishcd. 
SPEJo:D FOR 2000 KILOl\IETEHS 

Neither International nor National (U.S.) Record has been established. 

LIGHT AIRPLANES-CLASS C-THIRD CATEGORY 
l\fulti-scatcrs weight empty less than 280 kgs. (617.288 lbs.) 

AIRLINE ::>I STANCE 
International Record •.......•..•.................... 886.677 kilometers (550.95-1 miles) 

Sebastiana Bedendo and P. Nuvoli, Italy, N. S. airplane, Pobjoy 75 Hl' engine, from 
Cinise!lo-Milano to San Vito dei Normani-Brindisi, April 24, 1933. 

National (U.S.) Record ........................................... None established. 
ALTITUDE 

International Record •...•.•..••.•..•.................. 6,951 meters (22,805.049 feet) 
Giovanni Zappetta, pilot; ]{agusa Francesco, passenger, Italy, N 5 monoplane, Pobjoy 
75 HP engine, Montecelio, December, 1933. 

National (U.S.) Record ..•...•......••••....•.••...... 4,244 meters (13,923.8-13 feet) 
Edna Rudolph, pilot, Thornton \Vaggoner, passenger, Curtiss \Vright Junior airplane, 
Szekely 43 HP engine, East St. Louis, Illinois, May 31, 1931. 

SPEED FOR 100 KILOMETERS 
International Record •••....•...........•...... Speed, 212.139 km.p.h. (131.816 m.p.h.) 

Bailly and Reginensi, France, Farman 239 airplane, l'objoy 75 lll' engine, Ville-
sauvage-La Marmogne course, October 4, 1933. . 

National (U.S.) Record ........•.•........................ - .•..... None estabhshed. 
SPEED FOR 500 KILOMETERS 

International Record ...•.....•................ Speed, 200,271 km.p.b. (12-1.442 m.p.h.) 
Bailly and Reginensi, France, F;irman 239 airplane, Pobjoy 75 HP engine, \'ille­
sauvage-La Marmogne course, October 6, 1933. 

National (U.S.) Record ••..................................••...••. None established. 
SPEED FOR 1000 KILOMETERS 

International Record •••........•••.••......... Speed, 195.760 km.p.h. (121.639 m.p.h.) 
Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 l-IP engine, Villc-
sauvage-La l\!Iarmogne course, October 6, 1933. T • 

National (U.S.) RecorJ, •.........•.......•..••.........•........•. None estabhshe<L 
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LIGHT AIRPLANES-CLASS C-FOURTH CATEGORY 
Single-seaters weight empty less than 200 kgs. (440.920 lbs.) 

,\J RLIXE DISTANCE 

437 

International Record •..•.•••••.•.•...•••••........ 852.100 kilometers (529.469 miles) 
1;. Fauvel. France. :\laubau,,in PcHet Tn>e 10. Xu. I airplane. A.B.C. Scorpion 
engine. Saint-Inglebert to Pau, September 10, 1929. 

Xational (G.:>.) Record ...••...•••••••.......•.•...••...••..•...•• • X one established . 
. \J.TITUDE 

International Record .•....•.•............................ 5,193 meters (17,037 feet) 
G. Fall\·cl, France, :.'llaubau"in Pcyrct Tvpe 10, Xo. I airplane, A.B.C. Scorpion 
engine, Le Bourget, Septcmbe• 5. 19~9. · 

Xational (U.S.) Record ...••..................•......•..... 5,32-1 meters (17,467 feet) 
Kenneth \V. Scholter, Aeronca airplane, .\cronca 38 liP engine, Detroit, Michigan, 
April 12, 1931. 

(Note: F.A.I. requirement that previous record he beaten hv 200 meters (656.166 feet) 
in order to establish a new international mark prevenb "international recognition of 
the above national record.) 

SPEED FOR 100 KIJ.O:\!ETERS 
International Record ..•.•.••.•..••....••..•.••• Spc<·d, 221.307 km.p.h. (.137.513 m.p.h.) 

S. J. \Vittman, United States, "\\"ittman Special," Pobjo,· "R" 95 HP engine, Ne" 
Orleans, Louisiana, February 14, 1934. · 

Xational (U.S.) Record .........••.•.•••.••.••...•••.....•..••...... Same as above. 
SPEED FOR 500 KILO:\rETER~ 

X either International nor Xational (C.S.) Record has been e,tablished. 
SPEED FOR 1000 KILO:\lETERS 

Xeithcr International nor Kational (U.S.) Record has been established. 

SEAPLANES-CLASS C2 

.\TRLIKE THSTA:-;CE 
International Record .••.•...••••...•••....•.... -1,130.885 kilometers (2,566.808 miles) 

:.'lfario Stoppani and Corradino Corrado, Italy, Cant Z 501 I-Agil ,caplanc, hotta­
Fraschini-A"o 750 R. engine, from :\!onfalcone to ~lassaua, Oct. 18-19, 1934. 

X at ional (U.S.) Record .....•..•..•••...•.•..•.. 3,860.823 kilometer~ (2,398.999 mile.; l 
Lt. Comdr. Kneflcr McGinnis, U.S.K., and Comm. Marc A. :\litschcr, U.S.X., 10-P-1 
Navy Patrol Seaplane, 2 \\'right "Cyclon.-" 650 liP engines, Paradise Cove, San 
Francisco Bay, California, to Isle of Oahu, Pearl Harbor, Hawaii, January 10 and II, 
1934. 

DROKEN u:-;E DISTANCE 
International Record .•.••.•..•....••••••..•.•... 3,793.200 kilometers (2,356.980 miles) 

Capt. de Corvette Bonnot and Lieut. de Vaisseau Jeanpierre, France, Latecoere 300 
seaplane, 4 Hispano-Suiza 650 HP engines, Ecrre-Port Etienne-St. Louis, Senegal, 
December 31, 1933, and January 1, 1934. 

National (U.S.) Record .•••••••...•••.•••.•••••......•....•..•.•.•• :-<one established . 
• \LTITUDE 

International Record ..•..••.•••......•.•..•••.....••.. 11,753 meters (38,559.594 feet) 
Lieut. Apollo Soucek, U.S.N., United States, "Apache," Pratt and \\"hitncy 425 HP 
engine, supercharged, at \Vashington, D. C., June 4, 1929. 

?\a tiona! (U.S.) Record ...•.•••••....•...•..... · .•.................. Same as above. 
:\IAXL\IUM SPEED 

International Record ..••.......••.•••.•.•..•... Speed, 709.209 km.p.h. (440.681 m.p.h.) 
Francesco Agello, Italy, :\[C 72 seaplane, Fiat A.S. 6 engine at de Dcsenzano-Garda, 
October 23, 1934. 

Natioual (U.S.) Record .........••.......••.... Speed, 395.439 km.p.h. (245.713 m.p.h.) 
Lieut. James H. Doolittle, U.S.A.S., Curti>s R3C-2 Curti" V-1400, 600 HP engine, 
Bay Shore, Baltimore, Maryland, October 27, 1925. 

SPEEDS FOR SPECIFIED DISTAN"CES WITHOUT PAY LO.\D 

SPEED FOR 100 KILOl\IETERS (62.137 MILES) 
International Record ..••....•••.•.••••..••.... Speed, 6~9.370 km.p.h. (391.072 m.p.h.) 

Guglielmo Cassinelli, Italy, l\Iacchi C.72 seaplane, 2400 HP Fiat AS 6 engine, 
Falconara-Pesaro permanent course, October 8, 1933. 

National (U.S.) Record .....•....•..•........ Speed, 338.944 km.p.h. (241.679 m.p.h.) 
Lieut. G. T. Cuddihy, U.S.N., Curtiss R3C-2 Curtiss V-1500, 700 HP, at Norfolk, 
Virginia, November 13, 1926. 

SPEED FOR 1000 KILO:\IETERS (621.369 :\i!LES) 
International Record ........................ · .. Spceu, 253.601 km.p.h. (157.580 m.p.h.) 

Edwin Musick, !loris Sergievsky an<l Chad~' .\. l.iu<lherf.!:h, l'nitcd States, Sikorsky 
S-42 seaplane, 4 Pratt and \Vhitncy 670 liP "Hornet" engines, supercharged, c.: 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record ................... ····.•·· ................... Same as above. 
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Sl'EED FOR 2000 KIT.OMETE!~S (12-12.739 ;\ULES) 
International l~ecord •••••.•.•..•..•..•....•.••. Spee<l, 253.182 km.p.h. ( 157.319 m.p.h.) 

Edwin Musick, Boris Sergie,·sky and Charles A. Undh~rgh, United States, Sikorsky 
S-42 seaplane, 4 Pratt an<l \Vhitney 670 Ill' "Ilurnct" engines, supercharged, at 
Stratford, Connecticut, August I, 1934. 

National (U.S.) Record ..••••....••.•.••••••.....•••.....•••••.••.••• Same as above. 
Sl'EED FOR 5000 KILO.:\IETERS (3106.849 ;\JILES) 

International Record •••••.•....•.•••..••.....•. Speed, 139.%7 km.p.h. (86.723 m.p.h.) 
Lieut. de Vaisseau Paris, and .:\{. Gonord, France, I~,tccucrc 28·3 seaplane, lfispano· 
Suiza 600 HP engine, at J\reachon, June 4 and 5, 1931. 

National (U.S.) Record •.•..••..••...•••.•••.••.•..•••.....••••••••. None established 
SI'ImD FOR 10,000 KILOi\fETEI~S (6213.698 MILES) 

Neither International nor National (U.S.) l~ccord has been establishccl. 

CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

Al.TITUDE 
International Record. . • • • • • . . . . • • • • • . . . . . • • • . . . . . . .... 9,532 meters (.11,272.871 feet) 

.:\'1. Bourdin, J.-i'rancc, Li(11·c and Olivier seaplane, .! II i~panH Suiza 500 I I P engines, :-at 
Antibes, January 26, 1934. 

National (U.S.) Record .•••••....••......•.....••....... 1!.208 meters (2ti,929.080 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt an<l \Vhitney "\Vasp" 420 HP engines, 
supercharged, Bridgeport, Connecticut, July 21 1930. 

SPEED FOR 1000 KILO~IETERS ' 
International Record •••••••.•••••••••.••••••... Speed, 253.601 km.p.h. (157.580 m.p.h.) 

Edwin :Musick, B~>ris Seq!ievsky an•! t11arlc" 1\. I.in·lbergh, t:nited Stat6. Sikor,ky 
S-42 seaplane, 4 Pratt and Whitney 670 liP "Hornet" engines, supercharged, at 
Stratforcl. Connecticut, .\ugust I, 19.1-1. 

National (U.S.) Recore! •.•..•.••••.....••......•......•••••••••••... Same as above 
SPEED FOR 2000 KILOMETERS 

International Hecord •..•....•..••.....•.••..... Speed, 253.11!2 km.p.h. (157.3 I 9 m.p.h. J 
Edwin Musick, Boris Scrgicvsky and Charlr" A. Lindhcrgh, Unite•! States. Sikor;ky 
S-42 seaplane, 4 Pratt and Whitney C.70 liP "!Ionll"t" engines, supercharged, at 
S!ratford, Connecticut, August 1, 1934. 

NatiOnal (U.S.) Record .••••••••••.......••••••..•••.....•....•.••... Same as above. 
SPEED FOR 5000 KILOMETEHS 

Neither International nor National (U.S.) Record has been established. 

CLASS C2-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ...•••.....•..•...............•.•.. 1!,864 meters (29,01!1.27i feet) 

~I. Uourdin, France, Liore and Olivier seaplane, 2 liispano·Suiza 690 HP engine•. 
at Antibes, December 26, 1933. • 

National (U.S.) Record ••.••••.•.•••••...••.•••.•..••.. 1!,208 meters (26,929.080 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt an•l "Whitney Hornets, 575 T-IP 
each, at Bridgeport, Connecticut, July 21, 1930. 

SPEED FOR 1000 KILOMETERS 
International Record •.••••........•..••..••.•• Speecl, 253.r.O I km.p.h. (157.580 m.p.h.) 

Edwin Musick, Boris Sergievsky and Charles A. Lindber~h. Cnited States, Sikorsky 
S-42 seaplane, 4 Pratt and \Vhitney 670 liP "Jiornct" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record ••••...•••••.•.•.•••.••••......••...•..•.•••.. Same as above. 
SPEED FOR 2000 KILOMETERS 

International Record ...•....•..•.......•..••..• Speed, 253.182 km.p.h. (157.319 m.p.h.) 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United Stales, Sikorsky 
S-42 seaplane, 4 Pratt and \Vhitney 670 liP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .............................................. Same as above. 
SPEED FOR 5000 KILOMETERS 

Neither International nor National (U.S.) Record has been established. 

CLASS C2-WITH PAY LOAD OF 2000 KILOGRAMS 
( 4409.244 lbs.) 

ALTITUDE 
Intcmational Record ............•.•....•..••.••.••••.... 7,507 meters (24,629.190 feet) 

l\f. Tiourdin, France, Liorc and Olivier seaplane, 2 liispano·Suiza 690 HP engines, at 
Antibcs, January 3, 1934. 
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National (U.S.) Record .••.....•..••••••.•••••••••••.••• 6,074 meters {19,709.258 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt and \\'hitney 425 HP "Wasp" 
engines, at Stratford, Connecticut, August 11, 1930. 

SPEED FOR 1000 KILO)IETERS 
International Record .......•••....•.•.....••••. Speed, 253.601 km.p.h. (157.580 m.p.h.) 

Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt and \Vhitney 670 HP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .............................................. Same as above. 
SPEED FOR 2000 KIL0)£ETERS 

International Record •....•••.... _ .•. _ .....•. _ .. Speed, 253.182 km.p.h. (157.319 m.p.h.) 
Edwin Musick, Doris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt an<! \\"hitney 670 liP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August I, 193-t. 

Xational (U.S.) Record ........ _ ......••......•......••.•....••.••••• Same as above. 
SPEED FOR 5000 KILOMETERS 

Neither International nor Xational (U.S.) l~ecord has been established. 

CLASS C2-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023.11 lbs.) 

ALTITUDE 
International Record ..•.••.•.•.••........•.••••...•..•. 6,220 meters (20,406.762 feet) 

Boris Sergievsky and Raymond r.. Quick, United States. Sikorsky S-42 seaplane 
powered with 4 Pratt and \\'hitney "Hornet" 670 HP engines at Bridgeport, Connecticut, 
)lay 17, 1934. 

Xational (U.S.) Record .....•......•.• - .............................. Same as above. 
SPEED FOR 1000 KILO~IETERS 

1'\either International nor Xational (U.S.) Record has been established. 
SPEED FOR 2000 KILO)IETERS 

Xeithcr International nor Xational (U.S.) Record has been established. 
SPEED FOR 5000 KILO~!ETEI~S 

Neither International nor Xational (U.S.) Record has been cstahlished. 

CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046.22 lbs.) 

ALTITUDE 
Xeither International nor Xational (U.S.) Record has been established. 

SPEED FOR 1000 KILOJIETERS 
Neither International nor Xational (G.S.) Record has been established. 

SPEED FOR 2000 KILO)!ETERS 
Neither International nor Xational (U.S.) Record has been established. 

SPEED FOR 5000 KILO)!ETERS 
Neither International nor Xational (U.S.) Record has been established. 

CLASS C2-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.660 feet) 

International Record_ ... _ .......•••••.•.• ·• • • • • • • • ... • \Veight, 7,533 kgs. (16,608 lbs.) 
Roris Sergievsky, United States, Sikorsky S-42 seaplane, 4 Pratt and Whitney "Hornet" 
650 HP engines, Bri.-lgeport, Connecticut, April 26, 1934. 

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

LIGHT SEAPLANES-CLASS C2-FIRST CATEGORY 
Multi-seaters weight empty less than 680 kgs. (1,499.128 lbs.) 

AIRLINE DISTANCE 
International Record .••..•...•....•.••••• · ...•• ·•· .122.560 kilometers (76.155 miles) 

Lallouette and Albert, France, Farman 231 seaplane, Renault 95 HP engine, from 
Le Pecq to Caudebec-en-Caux, May 13, 1931. 

National (U.S.) Record .•.•..•.••••. , •.... • .. • • •. • • • • • ............. None established. 
ALTITUDE 

International Record .....•...•..•••.•• •. • • • .. • • • • • ... • .7,362 meters (24,153.470 feet) 
Ingenieur Furio Niclot, pilot; Mariano Lanciani, passenger; Italy, Fiat A.S.I.C.N.A. 
seaplane, C.N.A. C-7 engine, Littorio airport, December 28, 1932. 

National (U.S.) nccord ...........•.......••. • • •. • • •••• , •••••...••. None established. 
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SPEED FOR 100 KILO:\IETEHS (62.137 :\liLES) 
International Record •.....•••............••.... Speed, 11!9.433 km.p.h. (117.70R m.p.h.) 

Lallou7tte and Boulange•·, France, Farman 231 seaplane, Renault 95 liP engine, 
Drave•l·Montereau course, }I arch 28, 1931. 

National (U.S.) Record .....•...•••.•....•......................•.. X one established. 
SPEED FOR 1000 KILOMETERS (621.369 .MILES) 

Neither International nor National (U.S.) f{ecord ha' been e'tabfi,hed. 
SPEED FOR 2000 KILO:\IETERS (1242.739 :\I I l.ES) 

Neither International nor National (U.S.) Recorol ha,; been cstahli,lll·•l. 

LIGHT SEAPLANES-CLASS C2-SECOND CATEGORY 
Single-seaters weight empty less than 570 kg,;. (1,256.(,22 11".) 

AIRLIXE TlTSTA:\'CE 
Neither International nor National (U.S.) Hccnrcl has been e-tal>lishcd. 

ALTITUDE 
International Record ........ · · · · · • .................... 8,41 I meters (27,595.0(, I fee!) 

Furio Niclot, Italy, ETA-CNA seaplane, CXA C7 !GO Ill' engine, Littorio airport, 
Rome, Italy, November 6, 1933. 

National (U.S.) Record ............................................ X one e-tahlishe<l. 
SPEED FOR 100 KILO.\!ETERS (62.137 :\liLES) 

International Record .......................... Speed, 1(,5.004 km.p.h. (102.554 m.p.h.) 
Alfred Grundke, Germany, Junkers J 50-\V seaplane, :\rmstrong Sideley <;enet 8; 
l-IP engine, at Dessau, June 13, 1930. 

National (U.S.) Record ...................•.......•.......•........ Kane estahlishecl. 
SPEED FOR 1000 KILO.\!E'J'ERS ((,21 .. 169 i\!ILES) 

Neither International n0r National <U.S.) !{ecorcl has been established. 
SPEED FOR 2000 KILO.\!ETERS (1242.739 .\liLES) 

Neither International nor National (C.S.) J{ccnnl has been estahlishe•l. 

LIGHT SEAPLANES-CLASS C2-THIRD CATEGORY 
Multi-seaters weight empty '"" than 350 kgs. (7ii.GIO lhs.) 

AIRLINE DISTANCE 
Neither International no•· National (U.S.) ]{ccorcl has been cstai>Ji,hecl. 

ALTITUDE 
International Record •.....•.•..•...................... 3,2.11 meters (IO,Ii00.3f.J feet J 

Jean de Viscaya and Foresticr, France, Farman F-:?31 seaplane, SalnlSlln 40 liP engi11e. 
Farman-Le Pecq course, June II, 1931. 

National (U.S.) Record.................................. . ...... :\'one cstahlishcd. 
SPEED FOR 100 KILO.\fETERS (62.137 :'IJTLES) 

International Record ..•...........•.•....•...... Speed, 143.540 km. p.h. (89.191 m.p.h.) 
De Viscaya and Chaudet, France, Farman 230 seaplane, Salmson 40 II P engine. 
Le Pecq-Bonnieres-Le Rhoule, June 26, 1931. 

National (U.S.) Record .•.•........................................ X one cstabJi,he<l. 
SPEED FOR 500 KILOMETERS (310.685 .\liLES) 

Neither International nor National (U.S.) Rccorrl has been establishc.J. 
SPEED FOR 1000 KILO.\fETERS ((,21.369 1\ULES) 

Neither International nor National (U.S.) Record has been established. 

LIGHT SEAPLANES-CLASS C2-FOURTH CATEGORY 
Single-seaters weight empty lees than 250 k<;s. (551.150 lhs.) 

AIRLINE DISTANCE 
Neither International nor National (U.S.) f{econl has been established. 

ALTITUDE 
international l<ecord .•••............................... 3,461 meters (11.354. %4 feet> 

Vereruysse, France, Mayhoussin-Peyret seaplane, A.B.C. Scorpion 34 Hl' engine, at 
Argenteuil, December 10, 1930. 

National (U.S.) Record ........................................... X one established. 
SPEED FOR 100 KILO.\TETERS (62.137 .\IlLES) 

International Record ......•....... , ............. Speed, 122.783 km.p.h. (71\,293 m.p.h.) 
Vercruysse, France, Mayboussin-Peyret seaplane, A.B. C. Scorpion 34 H [' engine, 
Chatou-Epinay course, December 22, 1930. 

National (U.S.) Hecord......... . ................... X one cstahlishcd. 
SPEED FOR 500 KILOMETER.S (310.1\RS i\TlLES) 

Neither Internati9nal nor National (U.S.) ]{econl has !wen established. 
SPEED FOR 1000 KILOMETERS (r-21 .. 169 l\11 LI~S! 

Neither International nor National (U.S.) Record has been estaiJlbhcd. 
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AMPHIBIONS-CLASS C3 

AIRLI:-:J~ DISTAXCE 
Xeither Intemational nor National (L".S.) Hec:ord has been established. 

BROKEX LIKE DISTAKCE 
Keither International nor Xational (L".S.) Record has been established. 

AT.TlTt;DE 
Xeither International nor Xational (L".S.) Record bas been e'tablished. 

~IAXDlU~[ SPEED 
International R<"eord .••..••.•.••..•••...•...... Speed, 308.567 km.p.h. (191.734 m.p.h.) 

Lt. Comdr. Elmer F. Stone, United States, t:". S. Coast Guard Amphibian Xo. 167, 
(Grumman Amphibian), at Hampton Roads, Virginia, December 20, 1934. 

Kational (U.S.) l{ecord ..•••..••••.•.•••.••.••.••..••••.••....•••..• Same as above. 
SPEED FOR 100 KILO~IETERS (62.13i ~riLES) WITHOUT PAY LOAD 

:\either International nor Xational (t:".S.l Record has been established. 
SI'J~ED FOR 1000 KIT.O~Il~TERS (621.369 ~liLES) \\"ITHOUT PAY LOAD 

?\either International nor Xational (U.S.) l{ccord has been established. 
SPEED FOR 2000 KILO)lETERS (1242.739 ~IILESl WITHOUT PAY LOAD 

!\"either International nor Xational (U.S.) Record has been established. 
SPEI-:D FOR 5000 KILO)IETERS (3106.849 ~IlLES) WJTIIOL"T PAY LOAD 

X either International nor Xational (U.S.) l{eeord has been established. 
SPEED FOR 10.000 KII.O~IETERS C6?13.698 ~III.ES) WITI·IOCT PAY I.,OAD 

:-;either International nor Xational (T:.S.) Record has been established. 

LIGHT AMPHIBIONS-CLASS C3 
Multi-seaters weight empty less than 750 kgs. (1,653.450 lbs.) 

AIRLIXE DISTANCE 
Neither International nor National (U.S.) Record has been established. 

1\T.TITUDE 
:'\'either International nor :-;ational (U.S.) Record has been established. 

SPEED FOR 100 KILO~IETEl{S (62.137 ~'liLES) 
X either International nor National (U.S.) l{ecord has been established. 

SPEED FOR 1000 Klf.O)JETERS (621.369 i\IIJ.ESl 
Xeither International nor Kational (U.S.) l~ecord has been cstahlished. 

SPEED Ffm 2000 KILO?.IETERS (1:?-12.739 )ITI.ES) 
Neither International nor National (l.".S.) Record has been established. 

BALLOONS-CLASS A 
FIRST CATEGORY (600 cubic IIIC/CI"S) 

DURATION 
International Record .•.••••....•.....•.•...••...•.•••...•....•....•.• 22 Ius. 34 min. 

Georges Cormier, France, August 10 and 11, 1924. 
National (U.S.) Record .••.......•...•..••.••.•......•.•••. X one has been established. 

DISTAXCE 
International Record ••••••••.•.•.•.•...............•• 804.1 i 3 kilometers ( 499.69 miles) 

Georges Cormier, France, July 1, 1922. 
National (U.S.) Record •••......•.•.•...•••...•.•.....•••.. None has been established . 

• \LTITUDE 
Neither International nor National (U.S.) Record has been established. 

SECOND CATEGORY (601-900 cubic meters) 
DURATION 

International Record •••.••.•..••.....• • •. • • • • · • .. · • · ......•••••.••••• 23 hrs. 28 min. 
Jules Dubois, France, May 14 and 15, 1922. 

National (U.S.) Record .•...•.....•••••.. ·····.···.······.· • ..•••••••••...• 19 hours. 
\V. C. Naylor and K. W. \Varren, "Skylark," Little Hock, Arkansas, to Crawford, 
Tennessee, April 29-30, 1926. 

DISTANCE 
International Record .•••.••....•.••..•..•.. ···· ... •· .80-1.173 kilometers (499.69 miles) 

Georges Cormier, France, July 1, 1922. 
Xational (U.S.) Record... • ............... · · .... - · · .... 660 kilometers (-110 miles) 

\V. C. Naylor and K. \V. \\"arren, "Skylark," Little Rock, Arkansas, to Crawford, 
Tennessee, April 29-30, 1926. 

ALTITUDE 
Neither International nor I\ational (L".S.) Record has been established, 

Tnnw (" ATEGOI<Y (901-1200 cubic meters) 
DURATION 

International Record .....•..........••.. ···•.·••·· ...•....•.........• 26 hrs. 46 min. 
E. ]. Hill and A. G. Sc-hlosser, United States, Fonl Airport to Montvale, Virginia, 
July 4·5, 1927. 

National (U.S.) Record .................. ·•.•• ••••.•.•...••.•..•••... Same as auovc. 
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DISTANCE 
International ]{ecord ..•••••.••.••.••...•••..•......... I ,238 kilometers (769.256 miles I 

Georges Ravaine, France, from na,Jc, Switzerland, to Tokary, Poland, September 25 
and 26, 1932. 

National (U.S.) Record ...••......•...•..•..•....•. 920.348 kilometers (571.877 miles) 
S. A. U. Hasmussen, Ford Airport to Hookerton, North Carolina, July 4·5, 1927. 

ALTITUDE 
Neither International nor National (U.S.) Record has been establisher!. 

FouRTH CATI:GORY (1201·1600 cubic meters) 
DUHATION 

International Rccorrl. ••.••..•....•.•••..•••••.•••..••....•.•.....•..• 26 ltrs. 41i min. 
E. J. Hill anti A. G. Schlosser, United States, Ford Airport to ~fontvale, Virginia, 
July 4-5, 1927. 

DISTANCE 
International Record .....•••.•••••.•...•....•.....•... 1,231! kilometers (769.256 miles) 

Georges Ravaine, France, from Basic, Switzerland, to Tokary, Poland, September 25 
and 26, 1932. 

National fU.S.) Record .......•.•.•....•.•.•••...••• 920.348 kilometers (571.877 miles) 
S. A. U. f{asmusscn, Ford Airport to Hookerton, North Carolina, July 4·5, 1927. 

ALTITUDE 
Neither International nor National (U.S.) Record has hccn established. 

FII'TH C\TI;GoRY (1601·2200 cubic meters) 
DURATION 

International Record ..••••..•••••.••.......••••••••......••..••..•....•••• 51 hours. 
Lt. Comdr. T. G. W. Settle and T.t. 01arles H. Kendall, Unite<! States, Gordon-Bennett 
Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933. 

National (U.S.) Record ..••.•••••....•••••.•.••••••....•....•••.••..• Same as above. 
DISTANCE 

International Record •••••••••••••••••••...•••••••••... 1,550 kilometers (963.123 miles) 
Lt. Comdr. T. G. W. Settle, USN, and Lieutenant Wilfred Bushnell, USN, Uniterl 
States, from Basic, Switzcrlanrl, to Daugicliski, Pohmd, Scptcml,<·r 25, 2fi, and 27, 1932. 
(Gordon-Bennett) 

National (U.S.) Record .••..•••.•••••.••.••••••••..•••..••.•..••.••.• Same as above. 
ALTITUDE 

Neither International nor National (U.S.) Hecord has been established. 

SIXTH CATEGORY (2201-3000 cubic meters) 
DURATION 

International Record. . • • • • . . • • • • • . . • • • . ••••••••••••••....••••........•••. 51 hours. 
Lt. Comdr. T. (;. W. Settle and Lt. Charles H. Kendall, United States, Gordon-Bennett 
Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933. 

National (U.S.) Record .............................................. Same as above. 
DISTANCE 

International Record ••.•••••.••••••••••...•••••••••... 1,550 kilometers (963.123 miles) 
Lt. Comdr. T. G. W. Settle and Lt. Wilfred Bushnell, United States, from Baste, 
Switzerland, to Daugieliski, Poland, September 25, 26, and 27, 1932. (Gordon-Bennett) 

National (U.S.) Record •.•..•••.•••••.•..••••••••....•..•.••..••.••.. Same as above. 
ALTITUDE 

International Record ••••••..•••....•••.•...•••...•...•. 8,1i90 meters (28,508.413 feet) 
Capt. Hawthorne C. Gray, United States, Scott Field, Belleville, Illinois, March 9, 
1927. 

National (U.S.) Record ..•••••••••••••••••••••••••••..•.....••.•.•••. Same as above. 

SEVENTH CATEGORY (3001·4000 cubic meters) 
DURATION 

International Record ••••••..•••••.•••......•.•..•..•.•.....•.••..••••.•••• 51 hours. 
Lt. Comdr. T. G. W. Settle and Lt. Charles H. Kendall, United States, Gordon-Bennett 
Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933. 

N a tiona! (U.S.) Record ..••.•••••.••••••••.•....•••..••••.••••....... Same as above. 
DISTANCE 

International Record ••...•••.••.•..••••....••...•.... 1,550 kilometers (963.123 miles) 
Lt. Comdr. T. G. W. Settle, USN, and Lieutenant Wilfred Bushnell, USN, United 
States, from Basle, Switzerland, to Daugieliski, Poland, September 25, 26, and 27, 1932. 
(Gordon-Bennett) 

National (U.S.) Record .....•••.••.•......•••••••..••...••••..•...•.• Same as abo\'e. 
ALTITUDE 

International Record •....••••..•...••.•.•••.....•...... 8,690 meters (28,508.413 feel) 
Capt. Hawthorne C. Gray, United States, Scott Field, Belleville, Illinois, ;\larch 9, 
1927. 

National (U.S.) Record ...•..••.•..•••••••••..........•......•.•..•.. Same as above. 
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EIGIITII C.•TEGOR.Y (4001 cubic meters or more) 
DURATION 

International Record. . • • . . . . . . • • . . . . • . . . • • . • . . . • . . . • • • 87 h 
II. Kaulcn. (~ermanv l>cct·mbcr 13 to li 1913 · · · · · ··••• ···• ··•· ·· ours. 

X i I (U • •• • . • at ona .S.) l,ecord.................. ••• • • . . • . • . . . ·1 h 
l .t.. Comdr. _T. _G. :v. Settle and Lt. Cl1arles H. Kcnd~ll. · G~-r~lo·n·-E·e;.;t;~tt · i:~il· ~ Rurs. 
ChJeai'!O, llhnoJs, :September 2, 3 and 4, 1933. 0011 ace, 

DISTANCE ' 
Intern~tional l{ecord. ·: ...•••......••........•...•. 3,052./ kilometers (1 896 856 'I ) 

B_erhner. Germany, I·ebruary 8, 9, and 10, 1914. ' · mJ es 
NatiOnal (U.S.) Record .•... : ..•...•.••.•••••.....• 1.887.6 kilometers (1 1i? 898 "I ) 

Ar..f'f-fgn~awlcy, St. Louis, Missouri, to Lake T,chotogama, Canada, October -i7.19,n;'9J.~. 
International Hecord .................................. 18 665 meters (61 ?36 691 f t) 

Lt. Comdr. T. G. ,V. Settle, USN, and Major C. L. Fo;dney CS:\IC irnit.d St ~e 
• t~ke-off from Akron, Ohio. landing near Day Sitle, Xew Jersey, 'xov~m~r 20 e1933 a es, 

Nat•onal (U.S.) Record ............................................. Same' as above. 

AIRSHIPS-CLASS B 

.\JRLIXE DISTAXCE 
lntDerna1t~onal R~cor<l .... ~ ....... · ·• •• · • · ·?· · · ·,; .... 6~384.5~0 kilometers (3,967.137 miles) 

r.. ugo Eckener, C•crmany, L.Z. L7, Gr_af ~eppelm," 5 :\[aybach 450-550 HP 
engmes, from Lakehurst. N. J., U.S.A., to Fncdnehshafen German. 0 t be ? 9 30 
31, and November 1, 1928. ' • ), c 0 r - • , 

Kational (U.S.) Record .••.••... ·· . · ·- • · · · · · • · · · .....•...••..•...•. X one established. 

GLIDERS-CLASS D 

:\TRLIKE DISTAKCE 
lnter'.:'at!onal _Record .......... ·.···:······.···;;······· .375 kilometers (2.l3.014 mil s) 

Hemnch D1ttmar, Germany, l•af111r II ghdt·r L>-Sao Paulo" from the \\' . k c. 
Liban, Czechoslovakia, Sep:cmber 27, I \134. ' asscr uppc to 

National (U.S.) Record ..•.••.•.... •·········• .. · ... 254.759 kilometers (ISS ?99 -1 ) 
Rich_ard ~· dn_ Pont, Unit_ed St_ates, ~u Pont-Bowlus sajlplanc, "Albatross--II,mfr~~n 
F.lm~ra, New "'l:ork to Baskmg R1dge, New Jersey, June 2~, 1934. 

DISTANCE WITH RETURN TO POIKT OF DEPARTURE 
Neither International nor Kational (U.S.) Record has been established. 

DCRATION WITH RETURN TO POINT OF DEPARTUlm 
International .Record .•.....••....• · · · • · · · · ·: - · · · ;,· · · • ..•.. ;; ..... _ ... 36 hrs., 35 min. 

Kurt Schm1dt, Germany, Grunan Eaby ghder, D-Loerzer at Korschenruh Prusse 
Orientale, August 3 and 4, 1933. ' 

National (U.S.) Record .......... · ... ········· .. ···········• ......... 21 hrs 34 min 
Lieut. \Villiam A. Cocke, Jr., Cocke "Ni~hthawk" glider, Honolulu, Hawaii, Decembe; 
17 and 18, 1931. 

ALTITUDE 
International Record ..•..•.......•.. · • • · · · · · · · · · · • · · - . · ·. ~.589 meters (8,493.869 feet) 
r R_obert Kronfeld, "\ustria, \Vien glider, Rhon-Ro,-sitcr, Licnlas, July 30, 1929. 

Nat:onal (U.S.) Reconl ..•..•..... · · · · · ·: · · · · · · · · · · · ·- 1.89i meters (6,223.734 feet) 
R1chard C. du Pont, du Pont-Bowlus sadplanc, Albatross I, Elmira, New York, June 
30, 1934. 

AUTOGIROS-CLASS E 

AIRLINE DISTANCE 
Neither International no•· National (U.S.) l~ccord has been established. 

BROKEN LINE DISTAKCE 
Neither International nor National (U.S.) Hecord has been established. 

ALTITUDE 
Neither International nor National (t.'.S.) Record has been established. 

:\IAXIl\'lUM SPEED 
Neither International nor National (U.S.) Record has been established. 

SPEED FOR 100 KILOMETERS (62.137 l\liLES) WITHOUT PAY LOAD 
l\either International nor National (U.S.) Record has been established. 

SPEED FOR 1000 KILOMETERS (621.369 "IlLES) WITHOUT PAY LOAD 
Neither International nor National (U.S.) Record has been established. 

SPEED FOR 2000 KILO~iETERS (1242.739 MILES) WITHOUT PAY LOAD 
Neither International nor National (U.S.) Record has been established. 

SPEED FOR 5000 KILO:\iETERS (3106.849 l\liLES) WITHOUT PAY LOAD 
Neither International nor National (U.S.) Record has been established. 

SPEED FOR 10,000 KILOMETERS (6213.698 MILES) \VITI-TOUT PAY LOAD 
Neither International nor National (U.S.) Record has been established. 
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HELICOPTERS-CLASS G 

DURATION, CLOSED CIRCUIT 
International Record •••••..••.•...•..•..•....•...•......•.•...•••....• 8 min., 45 sec . 

.Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, Octohcr 8, 1930, at Rome . 
.National (U.S.l Hecord ..••.•••..........••....•.......•... X one has been established. 

,\IIH.I.NE DISTANCE 
International Record ••••••••.•....•..•.............•... 1,078.60 meters (3538.706 feet) 

Alarinello Nelli, Italy, Ascanio hclicoptc1·, Fiat A 50 engine, October 10, 1930, at Rome. 
National (U.S.) Record ..••.••.••....•....•••••••...•...••• .Nunc has been established. 

1\LTITUDE 
[nternational Record ..•••••••..•••••••.••••••••••••••••.••.•. IS meters (59,u55 feet) 

.Marinello Nelli, Italy, A~canio helicopter, Fiat .\ 50 <:>n~:inc, Octoht•r 1.1. 19.!0, at Rom~. 
National (U.S.) Rccor•l............................ . . . ... N•me has been established. 

FEMININE RECORDS 

AIRPLANES-CLASS C 
AIRLINE DISTANCE 

International Record •••••.••.•••..••••.•••••...• 3,939.245 kilometers (2,447.728 mile:' 
l\fiss Amelia Earhart, United States, Lockheed Vega monoplane, \Vasp 450 HI' engin<:, 
f~om Los A_ngeles, Calif., to Newark, Xcw Jersey, "\ugust 24 and 25, 1932. 

NatiOnal (U.S.) Record ••••••••••••.••••.••••••..•..••.•••••...••.•.. Same as above. 
ALTITUDE 

International Rt:cord ...••.••••...••••.•...•.••.•••••••.• 9,791 meters (32,122.606 feet) 
Miss Mary Hllsz, France, :\[orane·Saulnicr airplane, Gnome and Rhone 420 JIP engine, 
Villacoublay, August 19, 1932. 

Nati?nal (U.S.). Record ••••..•••.•...••••••••.•.•.••...• 8,761 meters (28,743.352 feet) 
M1ss Ruth N1chols, Lockheed Vega monoplane, Pratt and \Vhitney 420 HI' "\Vasp" 
engine, at Jc1·sey City Airpo•·t, Kcw Jcrsev, March 6, 1931. 

:\fAXl ~-IU.H SPEED • 
International I~ecord .•.••••..•....•.....••••.•• Speed, 445.028 km.p.h. (276.527 m.p.h.) 

:\!iss Helene l!oucher, France, Caudron C. 450 airplane, Rcnault·Bcngali 315 HI' engine, 
at Istres, August 11, 1934. 

National (U.S.) Hccord •..••...••.•••••••••••..• Speed, 405.92 km.p.h. (252.226 m.p.h.) 
• Mrs • .?;lay Haizlip, Wedeli·\.Yilliams monoplane, l'ratt anti \Vhitney 540 HP super· 

charged "Wasp Jr." engine, Cleveland, Ohio, September 5, 1932. 
SPEED FOR 100 KILOMETERS (62.137 :\liLES) WITHOUT PAY LOAD 

International Record ••.•.......•............... Speed, 412.371 km.p.h. (256.235 m.p.h.) 
Miss Helene Boucher, France, Caudron C. 450 airplane, Henault 300 HP engine, at 
Istres, August 8, 1934. 

National (U.S.) Record ••••.••.•.•.••.••.•••••• Speed, 281.470 km.p.h. (174.897 m.p.h.) 
Amelia Earhart, Lockheed Vega monoplane, Pratt and \Vhitney "\Vasp" 420 HP engine, 
Detroit, Michigan, June 25, 1930. 

SPEED FOR 1000 KILOMETERS (621.369 :WilLES) WITHOUT PAY LOAD 
International Record •••••.......•.•.••••••••... Speed, 409.184 km.p.h. (254.255 m.p.h.) 

Miss Helene l~oucher, France, Caudron C. 450 airplane, Rcnauh 300 liP engine. at 
Istres, August 8, 1934. 

National (U.S.) Record .•.•••••••.•••••••..•••.•.•.....••••••..•..• None established. 

LIGHT AIRPLANES-CLASS C 
I'irst Category-Multi·seatcrs weight empty less than 560 kgs. (1,234.576 IIJs.) 

AIRLINE DISTANCE (FIRST CATEGO!{Y) 
Neither International nor National (U.S.) Record has been established. 

ALTITUDE (FIRST CATEGORY) 
International Record •••..•......•..........•••••••••••• 5,632 meters (18,477.634 feet) 

Mrs. de Ia Combe and Miss Aube, France, :\'lorane 341 monoplane, Renault·Bengali 140 
HP engine, at Villacoublay, November 22, 1934. 

National (U.S.) Record .. . . .. .. . .. . . .. .. . ..................... Xone established. 
SPEED FOR 100 KILO:\IETERS (62.137 .\II LE=' l (FIRST C.\TEGORY J 

Neither International nor National (C'.S.) Reconl has heen es~abli,hed. 
SPEED FOR 1000 KILOMETERS (621.3(,9 i\'IILESJ CFJI~ST C.\TEGOI~Y) 

International Record ........................... Speed, 250.1lH6 ktn.p.h. (155.3'J(, m.p.h.) 
Miss I-Ielcnc nouchcr, ·France, Cau4lnm "l~afale" airplane, Hcnault-Dcng:di 145 JlP 
engine, Istres, July R, I ?34. 

National (U.S.) Record . . . . . . . . . . . . . . . . . ....................... X ntH' estahlishc<l. 
SPEED FOR 2000 KILOJ\IETI~J{S (1,242,/,!'J :\II J.ES> c FWST <".\TEf;ORY) 

Neither International nor National CU.S.) Rccor•l lws hl'('ll c .... tahlishccl. 
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LIGHT AIRPLANES-CLASS C 
Second Category-Single-seaters weight empty less than -150 kgs. (992.070 lbs.) 

AIRLINE DISTANCE 
International Record ••......•..••...•..•........• 2,976.910 kilometers (1,849.763 miles) 

:Madame llfarv Bastie, France, Klemm monoplane, Salmson 40 HP engine, from Le 
Bourget to Urino, Russia, June 28 and 29, 1931. 

National (U.S.) Record •.•...•...•.••..••..•.•....•••••..•••••••••• X one established. 
ALTITl"DE 

International Record ..•••••.....•.•.•••....••.......••• 5,900 meters (19,356.897 feet) 
~fiss Helene Boucher, France. 2\lauboussin-Penet monoplane, Zodiac type, Salmson 60 
HP engine, at d'Orl~· airport, August 2, 1933. • 

National (U.S.) Record •.•..........•....•...•...•.••••. S,S16 meters (18,097.058 feet) 
Mrs. 1\lay Haizlip, Ruhl "Rull Pup" monoplane Szekeh• 85 HP engine, at St. Clair, 
Michigan, June 13, 1931. ' · 

SEAPLANES-CLASS C2 
AIRLINE DISTA::\'CE 

Neither International nor Xational (l".S.) Record has been established. 
RIWKE~ LINE DISTANCE 

Neither International nor ::\'ational (U.S.) Record has been established. 
ALTITUDE 

International Record .•.•.•.•••••.••••.•••.....•.••••••. 5,554 meters (18,221.729 feet) 
)farquise Carina Negrone, Italy, Breda 15 seaplane, Isotta·Fraschini-Asso SO engine, at 
lienes, ~lay 5, 1934. 

X:.tional (l:.:-;.l Rerord ................................ -1.103 meters (1.1,-161.259 feet) 
;\Irs. )[arion Eddy Conrad. SaYoia-)farchetti 'eaplane, Kinner 125 liP engine, Port 
\\'ashington, Long Island, Nc\\' York, October 20, 1930. 

~1.\XDIU;\1 SPEED 
Neither International nor Xational (U.S.) Record bas been established. 

LIGHT SEAPLANES-CLASS C2 
s~cond Category-Single-seaters weight empty Jess than 570 kgs. (1,256.622 lbs.) 

AIRLINE DISTANCE (SECO~D CATEGORY) 
Neither lntern:.tional nor National (U.S.) Record has been established. 

ALTITUDE (SECOND CATEGORY) 
International Record .•••••••••••••••••••..•..••.•.•.... 5,554 meters (18,221.729 feet) 

:Marquise Carina Negrone, Italy, Breda 15 seaplane, Isotta-Fraschini-Asso 80 engine, at 
Genes, l\lay 5, 1934. 

National (U.S.) Record •..•..••.••...•..• • •• • •••.••..........••..•• None established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) (SECOND CATEGORY) 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) (~ECOXD CATEGORY) 

Neither International nor National (U.S.) Record has been e'tablished. 
SPEED FOR 2000 KILO:\IETERS (1242.739 )IlLES) (SECOND CATEGORY) 

Neither International nor National (U.S.) !{ecord has been cstahlishe<l. 



NATIONAL AIR RACES 
Cleveland, Ohio Aug. 31-Sept. 3, 1934 

OFFICIAL STANDING OF CONTESTANTS 

BENDIX TRANSCONTINENTAL SPEED DASH 

Place Pilot Pla11e E11gi11e Time Speed .lfo11ey 
I .......... Douglas Davis ............. Wedell-Williams Racer .......... \\"asp ........................ 9:26:.p ...... "16.237 ...... S450o.oo 
2 .......... J .. -\. \\"orthen ............. Wedell-Williams Racer .......... Wasp ........................ 10:03 :co ...... 203.2I3.. . . . . 2500.00 
3 .......... Lee Gehlbach .............. Granville, l\liller, & De Lackner .. Hornet. ..................... Did not tin ish within specified time limit 

EVENT NO. 1-375 CU. IN. DISPLACEMENT 

I ......•... Lee ~liles ................. i\liles & Atwood Special. .......... 1\Ienasco ................... q:52:II ...... 201.767...... 630.00 
2 .......... Arthur C. Chester .......... Chester Special. .................. l\lenasco ................... q:55 :40 ...... 20I.027. . . . . . 35o.oo 
3 .......... Earl Ortman ............... Keith-Ryder ..................... ::\Ienasco ................... IS:si :62 ...... I 59.063...... 21o.oo 
4· ......... Joe Jacobson ............... Howard Racer ................... Wright Gipsy ............... I():oz:ss ...... I 57.542...... qo.oo 
5 .......... s. J. \Yittman .............. Wittman Special. ................ Cirrus Hermies ............. I():o6:73 ...... I s6.96S. . . . . . 70.00 

EVENT NO.2-SHELL SPEED DASH, 375 CU. IN. DISPLACEMENT OR LESS 

.......... Lee ::'-Jiles ................. ~Iiles & Atwood Special. .......... ~Ienasco ................................ 227.1)47· ..... 100.00 
Bonus Prize 

EVENT NO. 3-550 CU. IN. DISPLACEMENT 

I .......... Lee lliiles ................. l\Iiles & Atwood Special. .......... l\lenasco ................... 8:43:66 ...... 2o6.241. .... . 
2 .......... Roger Don Rae ............ Keith-Ryder ..................... ::'-lenasco ................... 8:47:36 ...... 204.770 ..... . 
3 .......... Arthur C. Chester .......... Chester Special ................... l\Ienasco ................... 8:5 I :02 ...... 203 .. 382 ..... . 
4· ......... Harold Neuman ............ Howard Racer ................... l\Ienasco ................... 9:2o:I 1 ...... IQ2.S19 ..... . 
s .......... Roy Hunt ................. Howard Racer ................... l\lenasco ................... 9:55:66 ...... ISI.311. .... . 

EVENT NO. 4-200 CU. IN. DISPLACEMENT 

76s.oo 
425.00 
zss.oo 
170.00 
85.00 

r. ......... S.]. \\"ittman .............. Popjoy .......................... Popjoy ..................... 6:57:18 ...... l2<l . .J.JO ...... 18o.oo 
2 .......... \Yillis Kysor ............... Rasmussen Special. ............... Rasmussen ................. 7:5•J:()o ...... 112.523 ...... IOO.oo 
3 .......... Arthur Davis .............. Houser Special. .................. Continental. ............... S:o6:73 ...... 110.9·1·1·..... 6o.oo 
4· ......... Clarence l\lc.\rthur ......... Tillhury Flash ................... Church .................... S:.t6:IS ...... 102.626...... .JO.oo 
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EVENT NO. 5-375 CU. IN. DISPLACEMENT 

Place Pilot Pla11c E1rgi11c Time S pad 
I. ......... Lee ~liles ................. l\liles & Atwood Special. .......... Menasco ................... S:s4:17 ...... 2ol.I8J .... .. 
2 .....•.... Arthur C. Chester. ......... Chester Special. .................. Menasco ................... 9:01:9I ...... IQ().295· ... .. 
3 .......... S. J. Wittman .............. Wittman Special. ................ Cirrus IJermies ............. 9:38:77 ...... I86.6o3 ...•.. 
4· ......... Earl Ortman ............... Keith-Ryder ..................... l\fenasco ................... 9:56:04 ...... r81.I96 ..•.•. 
5 .......... Joe jacobson ............... Howard Rarer ................... \\'right Gipsy ............... I r:36:93 ...... I 59.965 .... .. 

EVENT NO. 6-SHELL SPEED DASH, 550 CU. IN. DIS,PLACEMENT OR LESS 

.Money 
$630.00 

350.00 
2IO.OO 
I40,00 
70.00 

.......... Harold Xeuman ............ Howard Racer ................... :1-.lcnasco ................................ 222.85\J.. .. .. 150.00 
Bonus l.'rizc 

EVENT NO. 7-550 CU. IN. DISPLACEMENT 

I. ......... Harold Neuman ............ Howard Racer ................... Menasco ................... 8:30:5I •.•... 211.553 .... .. 
2 .......... Roger Don Rae ............ Keith-Ryder ..................... Menasco ................... 8:3I:84 ..•... 21 1.003 ..... . 
3· ......... Lee :\Iiles ................. Miles & Atwood Special. .......... Menasco ................... 8:5I:56 •..... 2o3.I76 ..... . 
4· ......... Arthur C. Chester .......... Chester Special. .................. Menasco ................... 8:55:03 ...... 201.857 ...••• 
5·· ........ S. J. Wittman .............. Wittman Special. ................ Cirrus Hcrmies ............. 9:·1·1:7·1· ..... I8.J.697····" 

EVENT NO. 8-200 CU. IN. DISPLACEMENT 

I ..•..••.•. S. J. Wittman .............. Pop joy Special ................... Pop joy. . . . . . . . . . . . . . . . . . . . 7:55:78 ...... IIJ .. I'IS ... · · · 
2 .......... Arthur Davis .............. Houser Special ................... Continental ................ 8:03:83 •.•... 1 r 1.588 ..... . 
3 .......... Willis Kysor ............... Rasmussen Special. ............... Rasmussen ................. ro:35:43 ...... 8.1.()82 ....•. 
.......... Clarence l\IcArthur ......... Till bury Flash ................... Church .................... Out second lap 

EVENT NO. 9-550 CU. IN. DISPLACEMENT 

I. ......... Roy T. :\linor .............. Brown Special. .................. Menasco ................... 8:26:.13 ...... 213.257· · · · .. 
2 .......... Lee :lliles ................. Miles & Atwood Special ........... :\Ienasco ................... 8:4o:84 ...... 203.451 · · · · · · 
3 .......... Arthur C. Chester .......... Chester Special ................... Menasco ................... 8:51 :().1· ..... 203.030. · · · · · 
4 .......... S. J. Wittman .............. Wittman Special. ................ Cirrus Hermies ............. 9:50:04 .. · · · .r!lo.288 ..... · 
5 .......... Roy Hunt. ................ Howard Racer ................... Menasco ................... ro:28:.15. · · · · · 171.85 1 .. • • • • 

EVENT NO. 10-SHELL SPEED DASH, UNLIMITED CU IN. DISPLACEMENT 

765.00 
425.00 
255·00 
170.00 
Ss.oo 

r8o.oo 
100.00 
6o.oo 

765.00 
425.00 
255.00 
170.00 
!!5.00 

.......... J. :\. \\'orthen ............. \\'e<lell-\\'illiams Racer ............ Wasp ............................•...... 302.036 .. ·. • .. • • · · · • · • 
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EVENT NO. !1-1000 CU. IN. DISPLACEMENT 

Place Pilot Plane Engine Time Speed 
r. ..•...... Douglas Davis ............. Wedell-Williams Racer ............ Wasp ...................... I3 :34:68 ...... 2 20.946 .... .. 
2 .......... Walter Wedell ............. Wedell-\\'illiams Racer ............ Wasp ...................... I3:4o:os ...... 2I9.498 .... .. 
3 .......... Harold Neuman ............ Howard Racer ................... :\Ienasco ................... 14:48:72 ...... 202.538 ..... . 
4· ......... Roy T. :Minor .............. Brown Special. .................. :\Ienasco ................... I5:04:95 ...... I98.9o6 ..... . 
5 .......... Roger Don Rae ............ Keith-Ryder ..................... :\lenasco ................... Is:o6:7r. ..... I98.5I9 .... .. 

EVENT NO. 12-375 CU. IN. DIStPLACEMENT 

r. ......... Lee l\liles ................. :\Iiles & Atwood Special. .......... i\lenasco ................... 9:00:67 ...... I99·i52 .... .. 
2 .......... Arthur C. Chester .......... Chester Special. .................. :\lena~co ................... g:o5:q ...... IpS. I q ..... . 
3 .......... S. J. Wittman .............. Wittman Special. ................ Cirrus Hermies ............. IO:I2:8o ...... I 76.240 ..... . 
4 .......... Earl Ortman ............... Keith-Ryder ..................... :\lenasco ................... II :I9:I2 ...... I59.029 .... .. 
5 .... .' ..... Joe Jacobson ............... Howard Racer ................... \\'right (;ipsy ............... n:35:22 ...... I 55·347 ..... . 

EVENT NO. 13-SHELL SPEED DASH, UNLIMITED CU. IN. DISPLACEMENT 

Money 
S765.oo 
425.00 
255-00 
170.00 
85.00 

63o.oo 
350.00 
210.00 
140.00 
70.00 

.......... Douglas Davis ............. \\'cdcll-\Villiams Racer ............ \\'asp ................................... 264.794 ...... 250.00 
Bonus Prize 

EVENT NO. 14-THOMPSON TROPHY RACE 

r. ......... Roscoe Turner ............. l\lodified Wedell-\\'ms. Special. .... Hornet. ................... 2.po:36 ...... 248.129. . . . . . 4500.00 
2 .......... Roy T.l\Iinor .............. Brown Special. .................. :\lcnasco ................... 27:54:58 ...... 21.j.92CJ ...... 250o.oo 
3 .......... J. A. Worthen ............. Wedell-\Villiams Special. .......... \\'asp ...................... 28:.l7:65 ...... 2o8.3i6 ...... 150o.oo 
4 .......... Harold Neuman ............ Howard Racer ................... :\I enasco ................... 28 :s8 :59 ...... 107.064. . . . . . 1 ooo.oo 
5 .......... Roger Don Rae ............ Keith-Ryder ..................... l\1 enasco ................... 29: I3 :o4 ...... 205.358.. .. .. 500.00 
.......... Arthur C. Chester .......... Chester Special. .................. :\lenasco ................... 31 :I8:94 ...... I91.597 ..... . 
.......... Douglas Davis ............. Wedell-Williams Racer ............ \\'asp ...................... Out Lap Eight 
.......... Lee 1\Iiles ................. :\files & Atwood Special. .......... :\lenasco ................... Out Lap Twch·e 

SHELL QUALIFICATION SPEEDS-GROUP 1-375 CU. IN. DISPLACEMENT 

1 .......... Lee ::\Iiles ................. l\liles & Alwood Special. .......... :'llcnasco ................................ 2.H·-l4 
2 .......... Arthur C. Chester .......... Chester Special. .................. .\I cnasro ................................ 229.715 .... .. 
3 ..•....... Earl Ortman ............... Keith-Ryder ..................... :'llcnasw ................................ 201.865 ..... . 
4 .......... S. J. Wittman .............. Wittman Special. ................ <"irrus I Jtormics .......................... 201.08 
5 .......... JoeJacobson ............... Howard Racer ................... \\'righl Cipsy ............................ 172.21 ..... . 
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SHELL QUALIFICATION SPEEDS-GROUP 2--550 CU. IN. DISPLACEMENT 
Place Pilot Pla11e E11gi11e Time Speed 
I. ••....••. Roy T. Minor .............. Brown Special ................... l\lcnasco ................................ 24J.I45· .... . 
2 .••••••.•• Harold Neuman ..••.•..•••. Howard l{accr ................... :\icnasco ................................ 239.623 .....• 
3· ......... Roger Don Rae .•••.•..•••• Keith-Ryder ..................... :\lenasco ................................ 235.336 .....• 
4· •.......• Lee Miles ...•••••.......•. Miles & Atwood Special. .......... 1\Ienasco ................................ 233·44 .....• 
5 ........•. Arthur C. Chester ..•......• Chester Special ................... :\I enasco ................................ 2 29.7 I 5 ....•. 

SHELL QUALIFICATION SPEEDS-GROUP 3-UNLIMITED CU. IN. DISPLACEMENT 

I. ......... Douglas Davis ............. Wedell-Williams Racer ............ Wasp ................................... 3o6.2I5 ..... . 
2 .......... Roscoe Turner ............. Wedell-Williams Racer ............ Hornet. ................................ 295.465 ..... . 
3 ......... . ]. A. Worthen .•........... \Vedell-Williams Racer ......•••••• \Vasp ..............................•.... 292.I4I •••... 
4 ...... .... ].A. Worthen .•........... Wedell-Williams Racer .......••••• Wasp ................................... 248.9I3 ..... . 
s .......... Roy T. Minor .............. Drown Special. ..............•••. Menasco ..............................•. 243.I45 ..... . 

PARACHUTE JUMPING 

EVENT NO. 20 

Alo11ey 
$525.00 

375·00 
225.00 
I50.00 
75·00 

875.00 
625.00 
375-00 
250.00 
I25.00 

Place Name of htmPer Dislatzce from Mark .M o11ey 
I .......... Roger Don Rae. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 32 feet IO inches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9o.oo 
2 ••.•..•••• Shirley Rauner... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 feet Io inches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5o.oo 
3 .......... Joseph Crane ..................................•......... 85 feet 6 inches .•..•.................................•..... 30.00 
4· ......... Clement Sohm ........................................... I87 feet I inch .............................................. 2o.oo 
5 .......... George Brand ............................................ I97 feet.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Io.oo 

EVENT N0.21 

I .......... ::\Ierrill West. ............................•............... 91 feet 9 inches .•••......................• ··············· • · 90.00 
2 .......... Shirley Rauner ........................................... 171 feet II inches ......................... ············· .. · .. 5o.oo 
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3 .......... Clement Sohm .........................•.•••...•.•....... 229 feet 5 inches •••..•............ · · · · · · • · · · · · • · · · · · • · · • • · · · 3°·00 ..j::o. 
4· ......... Irwin Davis ...•...............................•.•...•... 279 feet 8 inches .•••..................•...... ··············· 20.oo ..j::o. 
5 .......... Tot Dryer .................................•.•.•.......•. 300 feet .....•.•..•...............•...... · · · · · · · · · · · · · · · · · · · 10.oo \0 

~ .. 



EVENT NO. 22 
Distance 

Place Pilot from J.f ark }.[ oney 
1 .......... Shirley Rauner ................................. ~ . . . . . . . . . 9 feet. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sgo.oo 
2 •••••••••• Clement Sohm ........................................... 34 feet 2 inches........................................... so.oo 
3· ......... Tot Dryer ............................................... 121 feet 4 inches........................................... 30.00 
4· ......... E. Verne Stewart. ........................................ 147 feet 4 inches........................................... 2o.oo 
5 .......... Joseph Crane .........................................••• 228 feet 2 inches.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xo.oo 

EVENT NO. 23 
Cancelled due to high winds-Prize money distributed among entrants. 

TROPHIES AWARDED-1934 NATIONAL AIR RACES 
Donor Trophy Awarded To Eve11l 

Bendix Aviation Coxporation ................ Vincent Bendix Trophy .......•............. Douglas Davis ................. Bendix Trophy Race 
Charles E. Thompson ....................... Charles E. Thompson Trophy ....•........... Roscoe Turner ................. Event No. 14 
Louis William Greve .....•.................. Louis William Greve Trophy .......•......... Lee Miles ..................... Events Nos. 3, 7, 9 
Shell Petroleum Coxporation ................. Shell Perpetual Trophy ...•................. Douglas Davis ..•.............. Event No. 13 
Shell Petroleum Coxporation .............•••• Shell sso Cu. In. Speed Dash Trophy .•....... Roy T. Minor ................ . 
Shell Petroleum Coxporation .............••.. Shel1375 Cu. In. Speed Dash Trophy ......... Arthur Davis .................• 
Clifford W. Henderson ...................••. Clifford W. Henderson Trophy •...••......... Douglas Davis ................• 
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INTERNATIONAL GORDON-BENNETT BALLOON RACE 
Starting from \Varsaw, Poland 

September 23, 193-1-

Place N,;tionality Pilot and A ide Landing Place (tu:arest city} Dislat1ce 
Poland F. Hynek Russia-Anna 826.77 mi. 

W. Pomaski (\\"oronez) 

2 Poland Z. Burzynski Russia-Bykowa 8o8.95 
J. Zakrzewski (Riaza.n) 

3 Belgium E. Demuyter Russia-Bieloje 726.90 
L. Coeckelbergh (Biezeck) 

4 Poland A. Janusz Finland-Lohikoski 705.89 
]. \\'awszczak (Savonlinna) 

5 Switzerland \V. Gerber Russia-\Voronowa 651.66 
E. Tilgenkamp (Schlusselburg) 

6 Switzerland A. V. Baerlc Russia-Azarowa 564·55 
E. Dietschi (Wiazima) 

7 France A. Boitard Russia-Wierduga 55r.8o 
Ch. Dupont (Luga) 

8 Germany C. Goetze Russia-Stawitino 543.11 
E. Burghard (St. Russa) 

9 France Ch. Dollfus Russia-Plussa 537-97 
P. Jacquet (Luga) 

10 Italy :\I. Caputo Russia-Mazowier 530-90 
A. Pirazzoli (Peipus jez) 

I I United States G. Hineman Russia-Spitsina 509.21 
l\I. Vanik (Peipus jez) 

12 United States Ch. Kendall Russia-Berdjajewa 507.85 
H. Orville (Wieliz) 

13 Germany W. Zinner Esthonia-Kulma were 495-63 
E. Deku (.M. Magdalena) 

14 Germany H. Kaulen 
H. Probsting 

Esthonia--Dlustwere 
(Suure Jaani) 

471-09 

IS Belgium Ph. Quersin Russia-Woliewa 434·09 
l\I. van Schcllc (Witebsk) 

r6 Czechoslovakia G. Peter Lithuania-Eustachowo r83.96 
(Kibarty) 

I_ 
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Opcr- Planes 
Year a tors ill 

St'rr:ice 
----
1926 19 95 
1927 24 144 
1928 32 294 
1929 27 619 
1930 35 685 
1931 41 720 
1932 33 6s5 
1933 28 615 

FL YDYG FACTS AND FIGURES 

AMERICAN FLYING ACTIVITIES 

Calendar Years 

Summary of Air Transport Operations 

Air Lines of the United States 

Jfiles Miles Passt'n- Passe11gcr Express 
Sched11led Fltr<L'" gers Jliles (po11nds) 

.......... 4,6o8,88o (a) 5.782 . ............ 6,467(c) 

............ 5,242,839(b) 12,594 . ............. 12,495(c) 

.......... 10,472,024 52,934 ··········· 35,376(c) 

........... 20,242,8Q1 165,263 . ............ 197,538(c) 
30,jOJ,I19 28,833.967 385,910 94.545.784 286,798(c) 
47.463,673 43.395.478 457.753 I 16,232,153 885,164(c) 
51,932,868 48.344.358 504,575 143,16Q,682 1,324,428(c) 
54,072,467 5o,8oo,7o5 546,235 183,695,784 1,884,545(c) 

453 

Mail 
(po11nds) 

433.649 
1,222,843(d) 
3,632,059(e) 
i, 772,014(f) 
8,513,675(g) 
9,351, 195(h) 
1 ,658,332(i) 
7,644,646(j) 

1934 25 550 45.941,494 42,62~,619 537,037 217,096,so7 2,946,46o(c) 7,155,281(k) 

Note: The total of 7,I55,2RI pounds listed for 1934 includes only mail flown by air trans­
port lines of the United States on domestic and foreign routes. To determine the total 
mail flown there should be added the operations of the U. S. Army Air Corps which from 
Feb. r0 to June '• 1934, flew t,;o;,ss9 miles with mail and carried ;68,:ns pounds of mail, 
according to \Var Department reports. 

(a) Includes 2,583,056 miles flown on Government operated mail route~. 
(b) Includes 1,320,535 miles flown on Government operated mail routes. 

a(c) Includes only express poundage carried on regular schedules and not freight flown 
hy special order. 

(d) Includes 121,439 pounds mail flown on Government operated routes. 
(e) Includes 631,541 pounds mail flown on F.A.l\I. routes. 
(f) Includes 675,084 pounds mail flown on F.A.l\1. routes. 
(g) Includes 508,474 pounds mail flown on F.A.:M. routes. 
(h) Includes 346,116 pounds mail flown on F.A.:\I. routes. 
(i) Includes 286,162 pounds mail flown on F.A.l\1. routes. 
(j) Includes 27i,293 pounds mail flown on F.A.l\1. routes. 
(k) Includes 343,404 pouuds mail flown on F • .A.M. routes. Sec Nutc above. 

Government Flying Operations 

Miles Flown 

U.S. Coast 
Fiscal Year U.S. Ar111y U.S. Nary Gztard 

0 

1926 .•••••.•.•••• 16,764,540 8,352,800 16,300 
1927 ••••••••••••• 14,871,870 10,452,720 28,960 
1928 .••••••.••••• 19,546,450(a) 14,135,490(b) 83,083 
1929 .••••••••••.• 27,405,790(a) 19,513,095(b) 48,254 
1930 ••••••••••••. 32,500,000 26,478,7oo(b) 67,655 
1931. •••••••••••. 44,000,000 28,889,835(b) 53.440 
1932 •••••••••••.. 42,914,655(a) 26,5o8,715(b) 93,750 
1933·· ••••••••••• 56,o77,344(a) 22,989,300(b) 184,965 
1934·· •••••••.••• 51,5o6,888(a) 28,oo1,250(b) 219,572 

(a) Includes National Guard. 
(b) Includes Marine Corps and Naval Reserve. 

U.S. Dept. 
Commerce 

................ 

. ............... 
900,000 

ItOOO,OOO 
1,427,000 

969,000 
975.500 

1,364,200 
932,420 
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MONTHLY AIR TRANSPORT OPERATIONS 

Air Transport Lines of the United States 

Miles Miles Passe11ger Mail Express 
I{)33 Scheduled Flown Passengers Jfiles (pormds) (pounds) 

January .•••••••••• 4.337.546 3,868,951 30,440 9.830,404 548,883 102,600 
February ••....•••. 3,904,259 3,556,410 30,298 9,919,976 516,085 II7,436 
March ••..•••.•••. 4.336,849 3,856,810 30,696 10,120,556 6u,362 151,840 
April ..•...•...••.. 4,273.394 3.957,263 36,835 1o,85o,o26 590,799 133,715 
May .•••.......... 4.463,894 4,228,803 45,061 14,3ll,801 635,662 159,619 
June .•.••.•••••... 4,522,485 4,456,869 55,151 17,903,363 666,133 164,245 
July •••.•.••.•.•.. 4.993.433 4.957.868 63,034 20,839,713 667,058 165,772 
August ....••....•. 5,024,986 4,919,II9 64,147 21,366,935 713,415 16Q,397 
September ...••.... 4,833,918 4,672,076 6o,842 20,375,170 666,465 174,601 
October •....••.... 4,803,648 4,7o6,8o6 55.409 19,648,340 688,936 171,857 
November .....•..• 4.348,347 4,00Q,8o6 40,643 15,773,854 654,348 179,012 
December ..•....•. 4,189,708 3,609,924 33,679 12,755,646 685,500 194.451 

Total. .•••.... 54,072,467 50,800,705 546,235 183,695,784 7.644,646 1,884.545 

I934 

January .........•. 4,054,089 3,627,214 32,901 12,971.534 68o,912 174,123 
February .......... 3.535,142 3,127,726 .33.435 12,986,176 450,659 158,358 
March ............ 2,990,407 2,491,868 29,458 II,403,774 35.902 202,092 
April. ............. 2,755.093 2,613,473 36,798 I4,44I,670 34.785 215,032 
May .•••.......... 2,882,028 2,905,235 41,847 I 7,362,562 32I,409 222,745 
June .•............ 3,798,516 3.696,377 47.757 19,700,032 568,656 257.407 
July .............. 4,326,561 4,229,353 50,413 20,256,814 724,773 233,046 
August. ........... 4,267,06I 4,159.708 56,019 23,672,974 786,54I 300,96Q 
September ..•...... 4,082,737 3.792,071 49,061 2o,8go,56o 756,874 293.888 
October ........•.. 4,580,980 4,448,958 69,540 24,342,55I 949,273 305,737 
November .....•... 4,309,091 3,849,691 47.98I 20,265,840 874.595 282,68o 
December ..•.•.... 4.359.789 3,680,945 42,427 x8,796,o2o 970,902 300,383 

Total. .•...... 45.941,494 42,622,6I9 537,637 2 I 7,096,507 7,155,281 2,946,460 

REVIEW OF ANNUAL MILITARY AND COMMERCIAL 
PRODUCTION IN THE UNITED STATES 

Year 

1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 

(1) 

AIRPLANE PRODUCTION 

Annual Totals 

Military 
Units Val~tc 

························ 447(1) $ 5,174,025(1) 

························ 532(1) 6,154,708(1) 
........................ 621(1) 7,528,383 (1) 
••.•••..•••.••.••••••••• 1,219(1) 19,066,379 (1) 

······················ .. 677 10,832,544 

·············· .......... 747 10,723,720 

························ 812 12,971,028 

························ 593 10,389,316 

······················ .. 466 9,784,643 
........................ 437 8,836,509 

Source: Derived frorn U. S. Census Reports, 

Commercial 
U11its Valr<c 

268(1) $ 1,499,634 (1) 
604(1) 2,716,319(1) 

1,565 6,976,616 
3,542 17,194,298 
5,357 33;624,756 
1,937 10,746,042 
1,582 6,655,738 

549 2,337,899 
591 6,180,900 
772 9,957,60Z 



FLYJ~G FACTS AND FIGURES 

AIRPLANE ENGINE PRODUCTION 

Annual Totals 

455 

ill ililars Commercial 
l"car U11il.r Value Unils Val11e 
1926 ............................ 842(1) $ 4,080,571(2) : 
1927 •...••...••....•••••...• 1,397(1) 6,550,533(3) 
1928 ••.•..•....•.••...•.•••. 2,620(2) 12,407,920(2) 632(2) $ 979,600(2) 
1929 •.•••...•••.••.••.•.•..• 1,861 8,600,530 5,517 17,895,300 
1930 •••••.••.•..•.•....••••. 1,841 10,823,423 1,925 6,255,493 
1931 ........................ 1,800 10,417,718 1,976 4,148,131 
1932 ........................ 1,085 6,370,678 813 2,898,371 
1933 • • . • • • • • • • • • • . • • • • • • • . . • 860 4,986,181 1,120 4,724,441 
1934 • • • • • • • • • • • • • • • • • . . . . • . . 688 5.162,710 2.0~8 10,270,500 

(1) This total does not include an indeterminate number of Liberty and OX engines that 
were reconditioned and put into sen·ice. 

(2) Department of Commerce. 
(3) Derived from U. S. Census Reports. 
• Liberty and OX war surplus used. 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Salable Commercial Aircraft 

PRODUCTION 

1933 If)34 

Military Comm"cial .lfiJitary Commercial 

Units Value Units l'alue Units l'alue UtJits l'alue 

January .•..••. so s 873,048 31 s 109,366 6J $1,124,727 19 s 31,437 
February ...•.. 55 1,309,931 26 ss.5JJ 31 6d7,512 14 168,534 
March ........ 44 828,618 36 258,232 30 458.095 48 386,68o 
April. ........• 40 787,212 51 893,843 14 221,617 40 350,826 
:May ........•• 42 1,037,623 6o 953.090 53 740,282 93 631,925 
June._ .......•. 45 1,083,394 73 1,004,950 so 780,454 8g 1,102,215 
July ......••.• 51 932,569 So 1,046,013 48 966,716 93 1,2s6,3o9 
August. .....•• 25 498,021 70 866,398 23 515,6os II6 1,426,534 
September ..•.• 32 802,300 51 406,759 24 447.355 95 1,016,748 
October ....... 30 426,423 so 241,380 34 947·469 64 1,175.829 
Kovember ..... 19 365,237 34 195.439 47 1,445.674 so 1,197.787 
December ...•• 33 840,267 29 II9,897 20 581,003 51 1,212,778 

Total. ..•. 466 $9,784,643 591 $6,180,900 437 $8,836,so9 772 $9.957,602 

DELIVERIES 

January .....•. 63 $ 971,948 41 ~$ [120,826 62 $1,II9,727 29 s 105,195 
February ••.... 55 1,309,931 27 ss,3So 32 617,512 14 165,7II 
March ........ 44 828,618 39 285.471 30 458.095 49 375,828 
April. •......•. 40 787,212 53 900,091 14 221,617 36 324,281 
May .•...••... 42 1,037,623 ss 953.424 53 740,282 91 635,045 
June .••....... 34 670,368 71 987.465 so 780,454 84 1,067,130 
July ....•...•. 51 932,569 81 1,048,545 48 966,716 97 1,278,887 
August ..•.•... 25 498,021 71 871,608 23 51s,6os Il9 1,448,177 
September ..••. 31 727,300 51 413,482 24 447.355 96 1,031,732 
October ..•••.. 31 501,423 43 227,IIS 32 936,469 63 x,183,s6x 
November ..... 19 365,237 39 209,224 46 1,439,674 49 463,107 
December ..... 33 840,267 30 132,788 20 581,003 48 1,203,255 

Total. .•.. 468 $9.470,517 604 $6,235.419 434 $8,824,509 775 $g;281,909 

All values represent :planes less motor~. 



AIRCRAFT YEAR BOOK 

MONTHLY PRODUCTION AND SALES STATISTICS 

J anuary . ... ... 
February . . . . . . 
March . . .. . . . . 
April . . . ..... .. 
May ... .. . .. .. 
June .. . .. ..... 
July . ... . . .. .. 
August . . . . . .. . 
September. . . .. 
October . .. ... . 
November . . ... 
December . . . .. 

Total. . . .. 

J anuary . .. .. .. 
F ebruary . . .. . . 
M arch . . . . .... 
April. . .. ... .. . 
May .. ....... . 
June . .. .. . .. .. 
July .... ..... . 
August . ... .... 
September . . .. . 
October . .. . .. . 
November. .... 
D ecember . .. . . 

T otal. .. .. 

Military and Commercial Aircraft Eng ines 

PRODUCTION 

I()JJ 1()34 

Military Commercia.l Military Commerc·ial 

U?Z4ts Val ue Units Value Uni ts Value Uui ts Valr~c 

55 S314,710 68 $299,790 46 S3 14,820 108 $43 1,691 
6 r 326,1 0 1 79 36J,234 38 229, 140 I 8 928,o t 6 
64 3 53 ,050 73 361 ,365 41 350 ,700 191 1,133,758 
91 596,400 74 323 ,774 26 236,900 164 8ss,999 

132 787,800 !20 422,920 6 -.) 452,800 ISO s86,825 
I2I 700 ,350 146 636,078 124 88 7,900 206 847,49 

69 348, 700 102 394,275 64 390,700 2 0 3 I ,0 54,615 
42 236, 700 ISO 656,5 7 5 6r 421,25 0 226 r , r4 8,os8 
75 419, 220 72 276,945 52 36 1, 700 164 78 7,47 5 
55 335 ,250 65 242 ,3 75 55 466,s oo 178 903,765 
19 90,300 79 300,360 30 240 , 000 172 1,045,095 
76 477 ,6oo 92 446,750 86 8 IO,JOO 98 547,705 

86o S4,986, r8r 1, 1 2 0 S4.724,44 I 688 Ss ,r 62, 71o 2,048 S1o ,2 70,5oo 

DELIVERIES 

55 S3 I 4 ,710 103 S459,45o 46 S3 I4 .820 100 S394,44 1 
67 358,301 81 368, 734 38 229,140 182 938,291 
65 359,050 83 386,135 41 350,700 183 1,o6o,698 
91 596,400 67 282,769 26 236,900 r69 885, 124 

13 2 787.700 109 312 ,810 65 452,8oo 178 7 55,3 i 5 
I 2I 700 ,350 138 595 ,473 124 887,900 189 753,023 

69 348, 700 138 524,125 64 390,700 22! 1 1 11 2, 190 

42 236,700 r o s 459, 535 6 r 421,25 0 198 1,049,623 
75 419,220 ! 0 1 363,o6o 52 36 1,700 !5 7 8!7,225 
55 33 5, 250 6 2 236,150 55 466,5oo 157 830,815 
19 90,300 74 287,385 30 240 ,0 00 II8 625, 570 
76 4 77,600 74 348,940 85 8o5,8oo 87 494,3 55 

- - -
86 7 85,024,281 I, 135 84,624,566 687 8s , rs8,21o 1,939 S9, 71fi ,730 



PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES 
COMMERCIAL AND MILITARY 

Type Places 
Produclioll-1!)33 Dcliveries-1!)33 ProductiOII-1!)34 Del iveri~s-1 !)34 

N11mber Value* Number Val11e* Number Val11e* Nttmbcr l' al11e* 

···~·~ l I I $2,000 I $2,000 ········· ........... 
2 76 316,807 85 330,852 103 $.141,858 lo6 $445.433 

Open Cockpit ..... 3 s6 I90,099 58 195.3'/6 26 97,I45 24 91,785 
Up 0 ......... 0 .......... 27 126,405 33 155.595 

Sub-total. ........ ......... I33 S5o8,9o6 I44 $528,228 156 $665,408 163 $6()2,813 
Cabin Single Engine .. All 87 363,790 90 374.585 II2 480,950 105 448,095 
Cabin Multi-Engine .. All 21 11150,000 21 1,150,000 x6 885,000 16 885,000 

Total Biplanes ......... 241 $2,022,696 255 $2,052,813 284 $2,031,358 284 $2,025,908 

Mooopl•oK l I 2 I,750 3 2,500 I 825 2 1,525 
2 72 109,375 65 102,761 62 162,015 67 17.1.345 

Open Cockpit ..•.. 3 0 ......... 0 ......... 0 ......... 0 ......... 
Up 0 ......... I 1,350 0 ......... 0 ········· 

Sub-total ....•...... ......... 74 $111,125 69 Sto6,6u 63 $162,840 69 $174.870 
I 0 ········· 0 ········· I 17,000 I 17,000 
2 64 n8,o48 61 105,41.3 134 389.455 135 .381,446 
3 0 ......... 0 ......... 6o 180,028 57 183.335 

Cabin Single Engine 4 96 234.525 101 240,270 93 246,218 95 255.755 
5 8 13o,8oo 9 I43.550 3 48.700 2 32,750 
6 IO II6,100 II 123,700 12 I92,654 16 237.351 
7 I I2,950 I 12,950 2 62,532 3 74.532 

Sand Up 2 45,000 2 45,000 28 1,211,208 28 I,21I 1208 

Sub-total. ........•. ......... 181 $657,423 x85 S67o,883 333 $2,347.795 337 $2,393.377 
Cabin Multi-Engine .. All 69 3,181,787 71 3,211,I93 77 4,827,874 66 4,085,374 

Total Monoplanes ········· 324 SJ,Q50,J35 325 $3,988,687 473 7.338,509 472 6,653,621 

Seaplanes ........... All 2 4,314 I 1,314 6 408,971! 7 410,873 

Amphibions .......•. All I3 I39.755 13 139.755 8 !67,007 (j 167,257 

Autogiros ........... ......... II 63,800 10 52,850 I II,750 3 24,250 

Sub-total. ........ ......... 26 $207,869 24 $193,919 IS $587,735 19 $6o2,38o 

Commercial Total. ..• ........ 59 I $6,180,900 604 $6,235.419 772 59.957.602 775 $<),281,909 

Military Total. ...... ......... 466 $9, 784/'43 468 S9.470,517 -1.37 $8,836,509 434 $8,824,509 

Grand Total . ......... I,057 $15,965,543 1,072 Sr5,705o936 1,209 $18,794,1 II 1,209 Sx8,1o6,418 

*Values represent planes less engines. 
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PRODUCTION AND DELIVERIES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES 
IN THE UNITED STATES 

Commercial 1933 Productio11 1933 Deliveries 1934 Productio11 1934 Dclil•eries 

]{ orse power U11ils Value U11its Value Units Value U11ils Value 

Under 75 ....................... 67 $43,958 73 $46,638 99 $60,735 98 $6o,o6o 
76--I 25 ... , , , , ... , ......... , .... 102 124,230 99 I I9,640 129 I64,775 III I50,87S 

I 26--17 5 ... , •• , , , , , .............. 30 s6,69s 44 83,395 134 I93,I55 I27 I86, I05 
176--225.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 152 364,135 183 433,070 317 690,249 308 662,754 
226--300 .... ,,., ................. 95 255.705 104 286,405 64 209,986 63 208,436 
.301-400.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 145.330 28 II2,I30 So 337.400 6! 258,000 
401-500 ......................... 67 325,788 64 307,788 6s 334.500 77 394.700 
50I-6oo. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 232 1,224,500 249 1,337.700 100 595.700 79 453,000 
6or-Up .....................•... 339 2,184,100 291 1,897,800 r,o6o 7,684,000 1,015 7.342,800 

Commercial Totals ........... I, 120 $4,724,441 1,135 $4,624,566 2,048 $I0,270,500 I,939 S9,7I6,730 
Military 

Horsepower 
126--175 .... , , . , ................. 0 .... ····· 0 ......... 0 0 •••••••• 0 0 •• 0 ••••• 

176--225 ...... 00 00 ............... 13 $27,234 13 $27,234 IO S35,ooo 10 SJs,ooo 
226--300 ......................... 9 27,000 9 27,000 15 45,000 IS 45,000 
.301-400. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 120,000 30 120,000 IO 42,000 IO 42,000 
401-500.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I8I 8I2,2I7 I8I 8I2,2I7 7I 322,200 71 322,200 
sor-6oo. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 53 745.400 r6o 782,500 21 98,ooo 20 93.500 
6or-Up .......................•. 474 3,254.330 474 3,255.330 s6r .~.620,5IO 56 I 4,620,5IO 

Military Totals .............. 86o S4.986,I8I 867 S5,024,28I 688 Ss,r62,7Io 687 S5,r58,2Io 

GRAND ToTAL ............... I,g8o $g,71o,622 2,002 $9,648,847 2,736 $I5,433,2ro 2,626 $q,874.940 
---- -------
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1930 ..••.......•• 
1931 •••...•....•. 
1932 ..••.....••.. 
1933··· ......••.. 
1934· ........•... 

1930 ..•.......... 
1931. .........••. 
1932 ............ . 
1933·· .......•... 
1934·· •..•...•••. 

FLYING FACTS A~D FIGURES 

SUMMARY OF SPARE PART SALES 

Aircraft 

.Military 

$.l,1o8,167 
4,627,594 
3,701,838 
3.127,255 
2,168,856 

$2,231,370 
3,904,739 
3.699,848 
1,961,033 
1,543.730 

Commacial 

$3,442,573 
1,912,481 

974.439 
945.336 

1,540,564 

Aircraft Engine 

$2,487,576 
1,747,654 
1,241,878 
1,567,6o4 
.2,517,59Z 

.1I iscdlaneous 

$475,002 
499.857 
348,770 
140,340 
436,425 

S49-P16 
267,400 

73,644 
67,843 

299.377 

UNITED STATES AERONAUTIC EXPORTS 
TOTAL VALUE FOR CALENDAR YEARS 

Source-U. S. Eureau of Foreign and Domestic Commerce 

1934 1933 
Country of Destination Vallie Value 

China •••••••••••.•••••.•..••...••.•••••• $ 3,778,262 $ 1,762,247 
Russia • • . • • . . . • . . • • • • . . . . . • • • • . . . . • • • • • • 3,276,490 380,222 
Germany • • . . . • • . • • • . . . • • • • . . • • . • • . . • • • • . 1,761,607 349,090 
Colombia • • • • • • . . • • • • • . • . . • . • . . . . . • • . . • • . 1,615,778 636,081 
Peru • • • • • • • • • • . • • • . . . . . . . • • • • • • • • . . . . . . • 1,018,426 384,141 
:\Iexico • . . . . . . . • . • . . • • • . . • . • • • . . • . . . • . • • 598,133 297,058 
Brazil •••••.•••.•••••...•••••.•• , • • • • • • • 528,668 1,459,745 
Siam • • • • . • . • • • • • • • • . . • . . • . . . . • . . . . . • . . • 522,745 108,714 
Argentina • • • • • . • • . • • . . • • • . . . • • • . . • • • • • • • 519,961 677,437 
Netherlands ........... , . .. . . .. .. .. • . .. .. 410,431 319,803 
Turkey . . .. • • . . .. • .. • .. • • . . . . . . .. . .. .. .. • 327,143 11,498 
Japan • • • . • . . . . . • • . • • . • • . . • . . . . • • . . . • • • • 320,562 338,908 
Bolivia • • • . . . • . . • • • • . . . . • • • . • • • • . • • • • • . . 303,609 259,840 
Sweden • • • • • . . . • . . • . • . . • • . . • . • • • • • • • . • • • 262,085 45,617 
Switzerland • . . • . . • • • • . • • • • . . • . . . • • . . • • • • 259,063 2,669 
France • . • • . . . • • • . • • . . • • . . . • • . . • . • . . • • • • 196,935 16,952 
Canada • • • . . • . . • . . • • • . • . . • . . . . . • . . . . . • • • 188,928 64,088 
Poland and Danzig .. .. .. • . . . .. . .. • . .. .. .. 172,904 147,711 
Panama . • • • . • . . • . • . • • • • • . . . • . . . • • . . • • . . • 145,967 232,616 
United Kingdom . . . • • • . • • • • • . • • . • • • . . . • • • 137,361 84,913 
Italy • • • • • . . • • • . • • • . . . . . • • • . . . • . • . • . • • . . 107,245 21,003 
Australia • • • • • . . . • • . • • • . . . • • • . . • . • . • • . • . . 105,447 43,625 
Rumania • • • • • . • • • . . . . . . . . . • • . . . . . . . • • • . • 101,092 24,726 
Netherland West Indies • . . . . . • • • . . . • • • • • • . 76,497 20,654 
Austria . . • • • • • • . • • . . • • . . • • • • • . . . . • • • • . . • 74,844 83 
Hong Kong .. • .. • . • .. .. .. . . .. .. .. .. • .. .. 64,248 484,115 
Union of South Africa . . . • . . • . . • . • • • • • . . • 58,238 30,707 
Portugal • • • • • • • • . . . . • • . • • • . . . . • . . • • • • • • • 56,797 25,304 
Czechoslovakia . . • • • . . . • . . . . . • . . . • • • . . . • • • 55,735 10,876 
Philippine Islands . . . • • • • . • . • . • • . • • • • .. • .. 47,135 95,176 
Chile . . . • • • • • • • • • . . . • • • . . • . • • • • • • • . . . • • • 45,214 59,284 
Belgium .. . .. • .. . .. .. .. .. . • .. . .. .. .. • . . • 37,517 37,588 
Guatemala • . . • • • . • • • • . • . . • • • • • • . • • • • • • . . 37,140 21,164 
Honduras . . • • • • • • • . . • • . • • • • • . • • • • . • • • • • • 36,694 80,189 
Trinidad and Tobago • . . . • . . • • • • • • • . • • • • . . 27,104 34,046 
Finland • • • • . . • • . • . . • • . • • • • . • • • • . • • • • • . . • 25,888 4,482 
Uruguay • • • • • • . . . . . . . . • • • • • . • • • • • • . • • • . . 23,094 70 
Norway •••••.•• , •••.••.. , • • • . . • . • . • . . • • • 22,797 4,620 
Arabia ••••••.••••••..•••••• , • • • • • . • • • . • • 21,106 1,800 

459 

Total 

$8,025,742 
7,039.932 
5,025,0-t? 
4,212,931 
4,145,845 

S5,213,162 
5,919,793 
5,015,370 
3,596,48o 
4.36o,699 

19/f! 
Val11e 

$ 157,515 
406,677 
192,501 
290,388 
337,664 
233,800 

2,680,418 
2,135 

271,087 
179,628 
672,378 
366,950 
362,04Ci 
113,954 

1,629 
54,305 

178,108 
2,227 

42,866 
57,972 

3,696 
24,237 

5,735 
5,039 

30 
210,410 

15,092 
2,037 

16,458 
208,115 

21,065 
466,962 

9,902 
33,252 
56,709 

2,218 
5,645 

159 



AIRCRAFT YEAR BOOK 

Cotmtry of Destination 
Netherland East Indies •••.....•••.•.••..• 
Yugoslavia ••.•••..•..•.•....•..•..•••••• 
Irish Free State .....••••••••.•••..•••••• 
Spain ••.•••••••••...••...••••.••..•••••• 
Costa Rica •••..•••.•••..•••••••••.•..... 
Dominican Republic ••••••••••...••....•.• 
Cuba •••••..•••..••••••.•.•.••....•.•••• 
Venezuela •••..•.•••..••..•..••...••.•••• 
Salvador ••••••...•••••••••••.....••..••• 
Nicaragua •.•••••.•..••••••.••...•.•..•• • 
Morocco .••...••••..••••.••.•..•••...••• 
British East Africa ••.••••...••.••. • • ..• · • 
Egypt ..••....•• • •• · · • • · · · · · • • · • • · · • · • •• 
Lithuania •••..••••••••••.. • · •.. • • •. · · • .. 
Haiti ••••••....•••.....•.•.....•.••..•.• 
New Zealand •••.•.••..•.•• · • • • • • • · • · • • .. 
Kwantung ...••.•..•••..•••••. ·•••·. ··••• 
British :Malaya ••••••....••••.••.•••...••• 
Iraq •.•••••.••.••.......•..•..•..••••••. 
Other Asia ...•••....••.•.••••••.•.•.••.• 
Other British West Indies ......••.•..••.• 
Jamaica ••.•••••••••..•.•..•••••.•••.••.. 
Denmark ••••••...•••..•..•.••••.•.•..••. 
Bulgaria •••••••••••••••••..•••.••••..•.. 
British Guiana ••...•.••••••.••...•.•.•..• 
Mozambique ..•••••••••••••••••.•..••••.• 
Greece •••••••••..••••...•••.•••••...•.•. 
Bermuda •••••••••••..•••••.••••.••••••.. 
French Guiana .•.•.••.•••.••.••...••..•• 
British India ..•.••..•...•••••.•••••••••. 
Palestine ••••••••••.•..•••••.••••••..•••. 
Hungary ••••••...•.•....••..••••••••.••• 
Virgin Islands ••••...•.•..•••••...••••••• 
Newfoundland and Labrador •..•••••.•••.• 
Greenland ••••••••.•••••••••.•..•••••.••. 
Ecuador ••....•.•.•..•••.•••..•••...•.••• 
Paraguay ••...•••.••...••••..••.•••.••..• 
Surinam ••..•••••••..••••...•••••••••..• 
French Oceania •.•..••••••••••..•.•..•. • • 
Syria ••.•••••••..••••..••...•••••.•.•••. 
Latvia ••••.••..•..••••••••••••• • · • •• • •• · 
British Oceania •....•••••.••.•..•..•••.•. 
French West Indies ••••..••.••••..•• • · • · • 
Barbados ••....•••...•••••.....••.•.•.. •• 
Canary Islands .•••••••..•••••...•••.•.•.• 
Algeria and Tunisia ••..••....•..••••.•..• 
Belgian Congo •••...•••.•••••...••••.•.•• 
British Honduras •..••••••..••••. • • · · · · • • 
Albania •••••••..•••••.••••••••.••• • • •. • • 

19SJ, 
Val11c 

19,028 
16,468 
15,195 
14,382 
14,091 
13,926 
13,898 
13,559 
11,624 

7,660 
6,330 
6,173 
5,384 
5,205 
4,528 
4,449 
2,143 
1,157 
1,054 
1,035 

873 
330 
238 
200 
100 

64 
50 
40 
36 
25 
22 
14 
8 
3 

1983 
Val11e 

51,113 
15,171 

7,438 
11,692 
22,145 
25,404 

6,748 
65,078 
14,781 

510 
5,636 

490 
1,392 
6,876 
3,965 

63 
1!26 

1,932 
429 
100 

1,140 
71 

1,697 
65 

164 
75 

560 

30,000 
18,971 

2,11 I 
198 
149 

50 

Totals ...••••.•••.••• , , ••.• , • , •. , •.• $17,548,181 $ 9,155,882 

AIRPLANES, SEAPLANES AND AMPHIBIONS 

Country of 
Destination Units 

China ••.....•..••.... 132 
Colombia •..••.•...•••. 78 
Peru •.••..••••.••.•.. 19 
Siam ••.•...•..•...••. 24 
Mexico .••••••••••..•• 46 
Germany .............. 8 
Switzerland • • • • . • • • • . • 3 
Brazil ••.•••••...••... 28 
Bolivia • • • • • • • • . . • • . • • 9 
Japan ................. 6 
Argentina • • . . . • • . • • • • • 9 
France ••. . . . . . . . . ••••• 3 
Turkey ••...•.••...... 18 

19SJ, 
Value 

$3,236,742 
1,064,633 

714,480 
498,678 
498,312 
337,110 
214,158 
193,345 
180,469 
160,228 
134,448 
102,567 

93,189 

Units 
74 
30 
16 

49 
1 

73 
7 
6 

38 
1 

1988 
Value 

$1,456,580 
656,593 
188,475 

249,467 
4,000 

1,104,531 
133,000 
61,350 

417,962 
5,915 

Uuits 
16 
9 
9 

21 
3 

111 
15 

1 
9 
1 

26 

1932 
Val11e 

29,152 
2,550 . ........ . 

39,57:! 
74 

7,632 
37,854 
56.673 

1,647 
854 

15 
62 

4.409 
868 

3,811 
6,032 

450 

.......... 
5,848 

590 
431 

1,343 
749 

53 

.... ""2i7 
466 

5,082 

110 
60 .......... 

32,608 

986 .......... 
4,000 

10,400 
358 
263 
165 

56 
34 
30 
11 

7 

$ 7,946,533 

1932 
Value 

$ 88,110 
191,500 
176,816 

133,571 
55,000 

2,282,245 
344,501 
20,400 
67,210 

6,097 
432,459 



FLYING FACTS A:\iD FIGURES 

19J~ 1933 Count1y of 
Destination Units Value Value 

Rumania ............... 22 
United Kingdom . • • . . . . 4 
Austria . . • • • • . • • • • • • • • 1 
Sweden • • • •• • • • . . . . . . . 2 
Xether1and \Vest Indies. 
Netherlands • . • . . . . • • • . 2 
Hong Kong ........... 12 
Portugal • . • • • . • . . . . • . . 6 
Union of South Africa.. 5 
Panama ..• , . • • • . • • . • • 5 
Canada • • • • • • • • • • . . • . . 5 
Guatemala • • . • . . . • • . . • 5 
Philippine Islands . • . . . • 5 
Australia • • . • . . • • • • • • . . 1 
Arabia . . •• . . . . . • • • • • . • 1 
Uruguay • • . . • • . • . . . • • • 2 
Honduras • • • . . • . . . • • • . 4 
Irish Free State 1 
Dominican Republic • . . • 1 
Korway ............... 3 
Costa Rica • • • . • • . • • • . . . 2 
::llorocco • • • . . . . • . . • • . . • 1 
Spain . • . . • • . . . . . . • • . . • 4 
P._t;1gium •••..•...•.... 1 
Ntcaragua . . . . . . . . . . . . . 2 
British East Africa . . . . . 1 
Salvador , • • • . . . • . . . . . . 1 
Egypt • • • • • . . . . . . • . . . . 1 
Kew Zealand • • . . • . . . . . 1 
Italy ••••..••.•.• , • • . . . 1 
Czechoslovakia • • . . • . . . . 2 
Chile •••••......••....• 
British ::llalaya ...•...• 
Greenland •............ 
Ecuador •••.........•.. 
Venezuela •.••..••••.•• 
Palestine •..•....•..... 
Syria •••.••........•.. 

Totals ......•••••• 490 

Country of 
Dcstiuation 

Russia ••...•...•.•.. 
Germany •....•...•.• 
Argentina ..••.•.•... 
Brazil ••.•••.•....... 
Netherlands •••...•..• 
Sweden •..•.••.••..• 
Poland and Danzig •.. 
Colombia •.••••..••.. 
Otina ......•....•.•. 
Peru •••.•..•....•..• 
Italy •••....... , ••••• 
Mexico ••..••..•••.•. 
Czechoslovakia ••.•••• 
Turkey ............. . 
Bolivia ••••••••..•••. 
Japan ••.••••..••.••• 
I>anan1a ............. . 
~~itzerland •••...•.•• 
Starn ••...•.•....••.. 
Trinidad and Tobago 
Australia .•••...••... 
Venezuela •••.••.••.. 
Canada ••.•....•.•.• 
France ..•.••.••••••. 
Yugoslavia .......... • 
Union of South Africa. 
Netherland West Indies 

U11its 
405 
213 

32 
42 
3-l 
21 
24 
18 
14 
13 
12 
53 
s 
s 
5 
5 

17 
4 
3 

11 
9 
4 
6 
2 

2 

83,450 
76,296 
74,579 
70,500 
70.000 
66,683 
41,298 
37,995 
33,391 
31,200 
26,921 
26,860 
25,128 
20,410 
19,000 
16,080 
15,000 
14.950 
11,000 
10,594 

8,000 
6,330 
6.267 
6,010 
6,000 
5,241 
5.000 
3,758 
3,479 
3,355 
2,600 
1,650 
1,100 

$8,258,484 

3 
2 

36 
5 
3 
9 
2 
2 
6 

12 

3 

4 

4 
2 

2 

396 

29,069 

20,500 
12,042 

474,508 
21,600 
30,300 

146,363 
10,301 
12,500 
74,603 

70,227 

16,000 

9,800 

4,204 

13,775 

59,641 
5,400 
5,833 

50,000 

30,000 
15,200 

$5,389,739 

AIRCRAFT ENGINES 

1934 
Value 

$1,650,591 
1,166,774 

219,163 
191,201 
137,859 
134,550 
103,718 
102,8-10 

79,137 
78,732 
68,439 
58,913 
46,835 
45,600 
36,818 
36,161 
35,927 
23,662 
21,620 
21,551 
12,965 
11,500 
11,440 
11,200 

9,500 
6,822 
6,440 

U11itS 
2,576 

48 
17 

8 
40 

4 
24 
20 
13 

3 
2 

21 

11 
2 

20 

.. is 
12 

9 

12 

1933 
Value 

$ 255,400 
200,446 

57,869 
22,395 

221,750 
25,200 

112,980 
94,139 
70,084 
14,198 
12,986 
27,546 

· · · ·5·7·,688 
1,800 

37,800 

102,195 
31,282 
31,103 

8,255 

Units 

2 

6 

3 

19 
1 
2 
1 

1 
5 

2 
2 

1 
5 

3 
3 
1 
1 

280 

Units 
2,010 

23 
3 
4 

29 
15 

12 
5 

10 

61 

12 
-1 

14 

14 

2 
19 

4 

1932 
Value 

........... 
10,000 

4,600 

189,793 

14,470 .......... 
80,583 

4,600 
61,657 
20,000 

. "'4:245 
22,100 

········· 10,800 
48,850 

········· 2,500 
5,839 

········· 31,201 
41,000 

4,820 
4,000 

$4,358,967 

1932 
Value 

$ 261,334 
96,193 
12,027 
27,234 

138,802 
98,386 

oooooaaaa 

64,855 
4,195 

34,155 

63,500 
ooeaaeaoe 

72,400 
10,900 

28,540 

49,820 

4,350 
8,361 

26,441 



AIRCRAFT YEAR BOOK 

Country of 
Destination 

Chile •••.•••.••...... 
Salvador •••••....•.. 
Honduras ••••••••••• 
Uruguay ••••••.....•. 
Spain ••.••.•••.••.•. 
Guatemala •..••...••• 
Costa Rica •••..•••••. 
Finland ..•••••••.••• 
Philippine Islands ..•. 
Cuba ••.•••..••••.••• 
Norway ••••••••••..• 
Egypt ••••••••.•.•.•. 
Rumania •.•••..•.••• 
New Zealand ..•...•.• 
Other Br. W. Indies .. 
Kwantung ••••.•.•••• 
Nicaragua ••••...•..• 
United Kingdom •..••• 
Hong Kong •.••....•• 
Dominican Republic .• 
Arabia •••..••••••... 
Mozambique ••••..••• 
Belgium •••••••...••• 
Netherland India ...•. 
Latvia ••...•.•......• 
Haiti •••.••..••.••..• 
Portugal ..•..•.•..••. 

1934 
Um"ts Val11e 

1 6,277 
1 6,277 

10 6,243 
1 5,750 
5 5,160 
5 5,017 
3 4,264 
2 3,550 
1 2,819 
2 2,500 
2 1,760 
I 1,500 
2 881 
1 310 
1 300 
1 300 
1 175 

Units 

6 

3 
20 

3 

2 
3 
1 
1 

1933 
Val11e 

2,519 

2,097 
1,000 
1,000 

10,070 
11,047 

950 . ....... . 
500 

9,000 
3,000 
2,238 
1,800 

450 

Totals •••.••.••. 1,007 $4,383,101 2,901 $1,430,787 

PARACHUTES AND PARTS 

Country of Dest·iuation 
Turkey •.....••••...•.•.....••.....•...••....... 
Brazil ........••..•.•..••..•. • .. · · · · • · · • · • • · • · • · 
Portugal .•.............•...•.•...•.•..•......•• 
Netherland India .......•..•.•.•..•...••....•.•• 
Colombia .••..•..•.............•......•..•..•.•. 
Hong Kong •..•.........•....•.. · ··. ·· •·· • · ·· ·· • 
Argentina •.••..•.••.•...•..•.•. • · · • · · · · • · • · • · · • 
Bolivia ...•.•.••.•.....•.•..•. • • • • · · · · • · · · · • · • · • 
Peru •••••••••..........•...•. ·. ·•••• · ·•·•· · ··• · 
Netherlands •....•.......•..•..•••.•••.. • •• · · · · • 
Yugoslavia ••.•••..•..•....•..•.•...•. · ·• • • • · • · · 
Arabia •••...•••••.••....•....•.•• • • • · • • · • • · • · · · 
Other Asia •.....•.•............•••••.•..••.•..• 
China •••....•.••......•.........••••.•....••.•. 
Belgium •....•..........•.....•.•.••••.....•. •·• 
Sweden •••..•.......••.........••••.••••.•.•••• 
Rumania •.••....•...•.............•....•.•.•.•• 
Mexico •••.•........•..••••....•...••••.....••. • 
Paraguay •...••....••.•.•..••...•••••••••.. · •• · · 
Salvador ...•.•.....•.......•...•.....••...•..•• 
United Kingdom •...•.•••..•.••.•....•.•.•...•••• 
Trinidad and Tobago ..•...•..•.......•••.•••..••. 
Cuba •••.•.•..•..•.......•....••..•. ·•••·•··•·• 
Panama .•.••••••..••.•.•••...•••.•••••...••... 
Russia ••.•.•..•.•••......•.••.••.•.•..•••••.••.. 
Ecuador •..•..•.••.•....•••••.••.•..•.••••••••.. 
Venezuela ....•.•.•.•.•..•••.•.•.........•••••.• 
France •.....••..•.•.. • · .••.....•. ·. · · .. · · • ·. · •• 
Canada .•.•....••...••. • • · ••. •• .. · • · · · · · · · • •• • · • 
Australia ....•.•••.•....•...•......•.•.•..• • • .. · 
Japan ....••••..•• • ....• · ·. • •. · • · · · · · · · •• · • · • • · · 

Totals 

1934 
Vallie 

$28,253 
24,107 
14,517 

7,472 
6,902 
4,320 
4,000 
1,900 
1,580 
1,354 
1,100 
1,000 

625 
550 
300 
252 
150 
84 

$98,466 

Units 
1 
I 
3 

7 
2 

1 
36 

5 

1 
4 

41 
2 
5 
2 
1 

19sa 
Val11r 

8,000 
1,500 
4,541 

21,000 
985 

300 
55,003 
8,052 

850 

5,000 

········· 5,000 
17,600 

357,792 
10,996 
10,400 

3,034 
1,136 

2,356 $1,517,682 

1933 
Value 

$ 3,417 
16,052 
3,704 

311 
14,089 

13,102 
6,098 
3,756 

15,171 

5,600 

910 
200 

2,100 
2,100 

452 
200 
150 
110 

$87,522 

193Z 
Val11e 

$ 94,845 
84,460 

8,361 
1,998 

2,533 

6,450 

520 
5,166 

1,416 

284 
105,000 

1,300 
600 
200 
145 
130 

55 

$313,463 



r 
! 

FLYING FACTS A~D FIGURES 

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES) 

Country of Destiuatiou 
Russia ...•.. 0 0 o o o o. o o 0 o o 0 0 0 0 •• 0 •• 0 0 0 0 •• 0 

China o ooo o. o o o o o •• o o o o •• o 0 0 0 0 0 0. 00 0 00 oo 

Colombia .. 0 0 00 0 o •• o o o o o 0 0 0 0 0 0 0 0 .o 0. 00 0 oo 

~~~an~ o o:: : : : : : : o : : : : : : : : : : : : : : : : : : : : : :: 

Netherlands o 0 o o o o •• o 0 o o •• 0 0 0 0 0 0. 0 0 0 •• 0 0 0 

Argentina •o o o o •••• o o •• o o o o o o o o o 0 0 0 0 0 0 0 0 0 

Turkey o o o 0 0 0 o o o o o o o o o o o o 0 o 0 0 0 0 0 0 0 0. 0 0 0 0 

Canada •• o o o o o o o o o •• o o o o •• o o o o •• o o 0. 0 0 •• 

Japan ••••••• o o o o. o o •• o o o o o o o o 0 o o o o 0 •• 0 0 0 

Brazil 0 0. o •• 0 0 •• o o ••• o o •••• o o o o ••••• 0 0 •• 

Bolivia •••. 0 •••• o o o 0 •••• o 0 0 0. o o ••••• 0 0 0 0 0 

France 0 0 •••••• o •• o o •• o o o •• o o. o •••• o. 0 0. 

Panama •.••• 0 ••• 0. o. 0 0. 0 o o 0 0 0. o. o o ••• 0. 

Australia . 0 ••••• 0 0 0 0 0 0 0 0 o 0 o •••• o o •• 0 •• 0 0 

Poland and Danzig . o o o o 0 0 0 o • o • 0 o o o ••• o • 0 0 

United Kingdom • 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 o o 0 o 0 0 •• 

Sweden ••••••• 0 •••• 0 0. 0 0 0 0 •• 0 0 0. 0 0 0 o o. 0 

:\lexica •••.•••• 0 •• o 0 •• 0 o 0 0 0 0 0 0 0 ••• o o o •• 0 

Chile 0 o•••o •••••• 0 0 0 •••• o• 0 oo 0 oo 0 0 oo o••o 

Italy •••••••. 0 •• 0 0 0 0 0 0 0 0 0 0 •••• 0 0 •• 0. 0 0 o o 

Belgium •••••• 0 0 0 •• 0 0 0 0 0 0 0 0. 00 o o oo o• .0 o •• 

Finland 0 0 0 •• 0 ••• 0 0 •• 0 0 0 0 0 0 0. o 0 o o o o o o o o o o 

Switzerland ••••.. 0. 0 0 0 0 0. 0 0. o o o o •• o •• o o o 

Philippine Islands 0. 0 0 0 0 0 0 0 0 0 • 0 0 o •••• o •• o o o 

Hong Kong . 0 o•• •• 0 0 0 0 0 0 •• 0 •• 0 o o 0 0 0 0 o o o oo 

Union of South Africa . 0 •• 0 o 0 0 o o •• o o ••• o o. 

Humania •••• 0 •• 0 •••• 0 0 0 0 0 0 0 0 0 0 ••••••• o o o 

Honduras . 0 0 •••• 0. 0 0 0 0 0 •••••• o o. 0 o. o 0. o. 

~etherland East Indies .. 0 0 0. 0. 0 0. o o o o •• o o. 

Cuba ..• 0 o•••• •• 0. 0 •• 0 • 0 0 0 0 0 0 o. o o. o oo. o 

Norway •••••••••... 0 0 •• 0 0 oo 0 0 •• o oo o ooOO o• 

Czechoslovakia •••• 0 0 0 0 0 • 0 •• 0 0 0 0 • o o o o • o o 0 • o 

Yugoslavia ••••.•.. 0 •• 0 0 0 0 0. 0 0. o o. o. o o •••• 

Trinidad and Tobago 0 0 0 0 0 0 0 0 0 0 o ••• o o o o o o o. 

Guatemala ••.•• 0 0 ••• 0 •• 0 0 0 0 0 0 0 0 o 0 0 0 o o o o o o 

Lithuania ••••• 0 ••• 0 0. 0 0 0. 0 0 0 0 0 0 0 o •• o o o o o o 

Haiti ••••oo•••••••o•o•ooo•o· • 0 •• o •• ooo.oo 

Portugal •••• 0 •• 0 •• 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 o o o o o o o o 

Spain o• 0 ••••• 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0. 0 0 •• 0 o o o •• 

J?_ominican Republic 0 0 • 0 0 0 0. 0 0 0 •••• o o ••• o o o 

Swm •...••.•• 0 0 •• 0 0. 0 •• 0 0 0 0 0 0 o• o o o 00 o ••• 

Venezuela •••. 0. 0 0. 0 0 0. 0. 0 •• 0 0 0. o o 0 o o 0 ••• 

Kwantung 0 •••• 0 •• 00 0 •• 0 0 o• •• 0 o o 000 ooo .o o 

Costa Rica ••••. 0 0. 0 0 0. 0. 0 ••••••••••••••• o 

Nicaragua •••••••• 0 •••••••••• 0. 0 •••• o o. 0. 

Uruguay ..•••• 0 •••••••••••••••••••••• • • • • 

Iraq ••...•••....••..•....•....•...• 0 •• o. o 

British East Africa • 0 •• 0 •• 0 • • • • • • ••••• o. o 

New Zealand •••..• 0 •••• 0 ••••••••• 0 0 o o. o o. 

Arabia •••••.••.•••.. 0 •••••••• 0 •••• o ••••• o 

Other British \Vest I1Hiies . 0 ••••••••• o ••••• 

Albania •••••••.. 0 0 •• 0 •• 0 •••• 0 ••• 0 o •••••• o 

Other Asia •••••••.•. 0 ••••••••••••• o •• o o 0 • 

Salvador ••.•• 0 •••••••••• 0 •••••••••• o •••• 

Jamaica •••.••...•......•••. 0 •••• o o •••••• 

Austria .••. 0 •••• 0 •••••••• 0 0 •••• o. o ••• o •• 

Irish Free State 0 •••••••• 0. 0 ••• o •••••••• • • 

Denmark ••.••• 0 ••••••• 0. 0 ••••••• o ••• o •• • 

Bulgaria •••• 0. 0 ••• 0 •• 0 •••••• o •••• • • • • • • • 

Egypt •••••••••••••• 0 ••••••••••••• o o. o. o 

British Guiana . 0 •••••••••••••••••••• o • o •• 

l\fozambique • 0 •••••••••••• 0 •••••••••• • • • • 

British Malaya •• 0 ••••••••••••••• o •••••• o o • 

Netherland West Indies .•...•.. o ••• • o • • • • 

Greece •.•..••••••••••••. o ••• o ••••••••• • • • 

Bermudas 0 0 •••••••••• 0 ••••• 0 ••• o ••••• o •• 

French Guiana ..•• 0 ••• 0 • 0 0 • 0 • o •••••••• o • o • 

British India • 0 •••••••••••••••••••••• o o ••• 

Palestine •.. 0 •• 0 0 •••• 0 ••••• o ••••••• o •••• • 

Hungary •..••....••• 0 ••• 0 •••••• o o. o. o. o •• 

1934 
Vah•e 

$1,625,899 
461,833 
441,403 
25i ,723 
223,634 
204,535 
162,350 
160,100 
150,567 
124,173 
120,015 
84,362 
83,168 
78,840 
72,072 
69,186 
61,065 
56,783 
40.824 
3i,287 
35,451 
31,207 
22,338 
21,243 
19,188 
18,630 
18,015 
16,611 
15,451 
11,556 
11,398 
10,443 

6,300 
5,868 
5,553 
5,263 
5,205 
4,528 
4,285 
2,955 
2,926 
2,447 
2,059 
1,843 
1,827 
1,485 
1,264 
1,054 

932 
660 
589 
573 
517 
410 
347 
330 
265 
245 
238 
200 
136 
100 

64 
57 
57 
50 
40 
36 
25 
22 
14 

1933 
Value 

$ 124,822 
229,983 
1i1,260 
144,6H 
157,712 

86,011 
188,504 

8,081 
45,532 

275,758 
316,767 

63,054 
11,037 
48,343 
12,522 
34,731 
46,392 
20,417 
19,845 
9,284 
8,017 

37,588 
4,482 
2,669 

10,503 
6,607 

407 
23,816 

7,443 
50,802 
14,207 

4,620 
10,876 

2,564 
7,664 

490 
1,392 

I ,137 
3,907 
6,519 
6,748 
3,965 

892 
506 

70 
63 

510 
1,045 

982 

826 
3,337 

429 
83 

100 

236 
71 

1,247 
75 

134 
65 

164 

193l 
Value 

$ 40,343 
58,760 
32,035 
41,308 

126,693 
40,826 

191,850 
72,674 
89,019 

346,495 
286,479 

6,645 
21,567 
14,042 

4,107 
2,227 

41,556 
15,568 
31,563 
13,065 

3,696 
60,320 

1,918 
1,629 

91,455 
3,017 

622 
5,215 
6,611 
9,795 

29,802 
159 

16,458 
17 

6,889 
4,317 

868 
777 
901 

7,772 
2,632 
2,135 

10,723 

74 
854 

1,400 

62 
193 

848 
7 

147 
590 

30 

431 

1,059 
1,343 

749 
450 
439 

53 

217 
466 
262 



AIHCRAFT YEAR BOOK 

Cormtry of Destination 
Virgin Islands ••. , ••••....•....•..•.•••..• 
Newfoundland and Labrador •.•...•.•••••.. 
Ecuador ••••. , •.••..•••••••••••••••...•• 
Bulgaria ••••••••••••••••.••..•••.••....•• 
Surinam ••••••••••••.•....•.......•••.... 

1931, 
Valr1c 

8 
3 

1933 
Valr1c 

560 

3,771 
1,140 

198 
149 

50 

193Z 
Value 

110 
60 

107 

French Oceania ..••.•.•••.•••••••••.•.••• 
'''986 

Syria ••.•••••••••••••••••••..••••..••.•.. 
Paraguay ••••.••...•••.•••.••••.•..••••.•• 11 
British Oceania ••.•••••••••••.•..••••...•. 
French West Indies •••.•..••••••••.•••••.• 
Barbados ..•••..••••••.••••.•.••••••••.... 
Canary Islands •••..••.•••.•••••.•.••..••• 

358 
265 
165 

Algeria and Trinidad •..•••..•••...••....•• 
Belgian Congo •••••.••••....••.•.••••.••• 
Morocco ..••••.•••••.••.••..•••••••..•••• 
British Honduras •••••.••••.•..••••..•••.•• 

56 
34 
30 
15 
11 

Totals • • • • • • . • . • . • . . . . . . . . • • • • . • . . • . . $4,808,130 $2,247,834 $1,756,421 

AERONAUTICAL PURCHASES BY MILITARY SERVICES 
FISCAL YEAR 1934 

The following is a compilation of major purchases and deliveries of aircraft and engines by 
the United States Army and Navy aviation services during the fiscal year 1934, prepared with 
the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department. 

ARMY AIR CORPS AERONAUTICAL CONTRACTS 

Contract No. Contractor Quantity Type 
W 535 aC-59II Douglas Aircraft Co., Inc., Santa Monica, Calif. • 22 0-38E Airplanes 
W 535 ac-6809 Boeing Airplane Company, Seattle, Wash... . . . . . YP-29 Airplane 

YP-29A Airplane 

W 535 ac-68Io Kreider-Reisner Aircraft Co., Hagerstown, Md .. . 
W 535 ac-68u The Northrop Corp., Inglewood, Calif .......... . 
W 535 ac-686r The Glenn L. Martin Co., Baltimore, Md ...... . 

Total. ......... . 

YP-29B Airplane 
XC-31 Airplane 

I I YA-I3 Airplane 
8I I39-A Airplanes 

I08 

AIRPLANES DELIVERED TO ARMY AIR CORPS 

Type Co11tractor Quantity 
P-26A .............. Boeing Airplane Co., Seattle, Wash.......................... I09 
P-30 ............... Consolidated Aircraft Co., Buffalo, N.Y...................... 4 
B-ro ............... Glenn L. Martin Co., Baltimore, Md.. . . . . . . . . . . . . . . . . . . . . . . . I4 
B-IoA ............. Glenn L. Martin Co., Baltimore, Md.. . . . . . . . . . . . . . . . . . . . . . . . I 
B-12 ............... Glenn L. Martin Co., Baltimore, Md......................... 7 
B-I2A ............. Glenn L. Martin Co., Baltimore, Md......................... IS 
B-I4 ............... Glenn L. Martin Co., Baltimore, Md.. . . . . . . . . . . . . . . . . . . . . . . . 1 

A-12 ............... Curtiss Aeroplane & Motor Co., Inc., Buffalo, N.Y............ 46 
0-38B ............. Douglas Aircraft Co., Inc., Santa Monica, Calif................ *3 
0-38E ............. Douglas Aircraft Co., Inc., Santa Monica, Calif................ *3 
0-38E ............. Douglas Aircraft Co., Inc., Santa Monica, Calif................ *21 
0-4oB ............. Curtiss Aeroplane & Motor Co., Inc., Buffalo, N. Y.. . . . . . . . . . . 3 
OA-4B ............. Douglas Aircraft Co., Inc., Santa Monica, Calif................ 4 
C-27A ............. Bellanca Aircraft Co., New Castle, Del....................... 9 
C-27B ............. Bellanca Aircraft Co., New Castle, Del ...................... . 
C-29 ............... Douglas Aircraft Co., Inc., Santa Monica, Calif................ 2 

*Transferred to National Guard. 
243 



FL ING FACTS ND FIGURES 

ENGINES DELIVERED TO ARMY AIR CORPS 

Type Contractor Quanti ty 

985 ..... . ........ .. Pratt & \Vhi tnes Aircraft Co., E. Hartford , Conn.. . .. .. . . ... .. 16 
1340 ........ . ...... P ratt & Whitney Aircraft Co., E . Har tford , Conn... . . . . ... . . . . 91 
1510 . . ... . . . .. . .... Wright Aeronautic:tl Corp. , Paterson. N.J ........ . . .. . . ... . . . 
1 "35 . .... .. .. . . .. · ·Pratt & \\ hitney Aircraft Co. , E . Hartford , Conn.... . . . . . . . . . . I 

1570 . ..... ..... . . . . Curtiss Aeroplane & Motor Co., Inc., Buffalo, I . Y... . ... .. . . . 18 
1 6oo . . ... .. ... . .. . . l' ratt & Whitney Aircraft Co., E. Hartford , Conn .. .. ..... . . . . . *r6o 
1710 . .. . . . .. . ...... A.U.ison Engineering Co. , Indianapolis, Ind. . . . . . . . . . . . . . . . . . . . I 

1 20 ... ....... .... . Wright Aeronautical Corp., Paterson, N. J. . . .. .. . . . . . ... . .. .. 134 
r83o . .. ...... . . .. .. Pra tt & \\ h.itney Aircraft Co., E. Hartford, Coo.n .... . .. .. ... . · __ 3_ 

*5 2 d elivered to National Guard. 

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 
FISCAL YEAR 1934 

Airplanes 

T ype Factory Na me Q-ua~>t·ity 

F 2F-1 . . . . . . . . . . . . . . Grumman Fighter with P&\.V R-1535-72 engine.............. . 54 
BF2C-r .. .. . . . .... . Curtiss Bomber-Fighter with \Vright R-r82o-04 engine. . . . . . . . 27 
OJ-2 .... ... . . . . .. .. B/J Observation with P&W R-985-46 engine . . .. ..... .. .. . . ... 12 
SF-1. . ... . .... . .. . . Gru=an Scout with Wright R-182o-84 engine .... ........... 34 
XSOE-r ... .. . .... .. Bellanca Scout-Observation with Wright R-1820-84 engine .. ... . 
XSOK-1 . . .. . . . .. . . Kreider-Reisner Scout-Observation with \Vright R-151o-C engine 
P2 Y-3 . .. .. ........ Consolidated Long Range Patrol with 2 Wright R-1820-90 engines 23 
XPTBH-r ... . .... . . Hall Patrol-Torpedo-Bomber with 2 P&W R-183o-6o engines . . . 
X J W-1 ... ....... .. . Waco Utility with Continental R-67o-98 engine . . . . . . . . . . . . . . . 2 
JF-r .. . .. .. . .. . ... . Grumman Utility with P&W R-183o-62 engine. .. . .. . .. ... . ... 5 
JF-2* ... .. .. .. ... . . Grumman Utility with W right R-r 82o-F2 engine... .. ... . .... . 9 
RD-3 ... .. . . . .. . ... Douglas Transport with 2 P&\V R-1340-C engines ... .. . . .... .. 6 
RD-4* .. . .. . . . ... .. Douglas Transport with 2 P&W R-1340-C engines........... . . 10 
R4C-1 . .. . .. . . . .... Curtiss-Wright Transport wi th 2 Wright R-182o-r2 engines . . . . . 
R2D-r .. ... . .. .... . Douglas Transport with 2 Wright R-r 82o-F3 engines . . . . . . . . . . 3 
XR3Q-r. ... . ... .... Stinson Transport with Lycoming R-68o-6 engine . .... .... . .. . 
XTBD-r ... . . . . .. . . Douglas Horizontal Bomber with P&W XR-rS3o-6o engine .... . 
XTBG-1 . . . . . .. . ... Great Lakes Horizontal Bomber with P&W XR-r83o-6o engine. 
BG-1 .... .. .. . . .. . . Great Lakes Dive Bomber with P&W R-1535-64 engine. . . . .... 44 
XB 2 G-r. ... . . . . ... . Great Lakes Dive Bomber with P&W R-1535-66 engine . ... . .. . 
Xt'l"JY-1** . ... . .... . Consolidated Trainer with Lycoming R-68o-6 engine... . . . ..... 3 
NS-r . . . ... . . .. .. .. . Stearman Trainer with Wright R-790-8 engine. . . . . . . . . . . . . . . . 41 
Gliders . .. .. ... . . . .. Franklin Glider Corporation...... . .... . .... ..... . . ... . . . .. . 4 

Total. . . . . . . . . . . . . . . . . . 286 
*These airplanes purchased for the Coast Guard. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

Total for the Navy . ..... 267 
**These airplanes procured from the Ai r Corps, U. S. Army. 



AIRCRAFT YEAR BOOK 

Engines 

Type Jrfa.mtfacturer Qllaulily 
R-I83o-62 .. .. . ..... Pratt & Whitney Aircraft Company . . . . . . . . . . . . . . . . . . . . . . . . . 42 
R -IS3s-66 .. . . . . .. .. Pratt & Whitney Ai rcraft Company. . . . . . . . . . . . . . . . . . . . . . . . . 6 r 
R-I83o-s8 ... . ... ... Pratt & Whitney Aircraft Company . . . . . . . . . . . . . . . . . . . . 4 
R-985-46 . . .. .. ..... Pratt & Whitney Aircraft Company. . . . . . . . . . . . . . . . . . . . . . . . . r6 
R-1535-64 .... . ... .. P ratt & W hitney Aircraft Company .... .. .. .. . . . . ....... . . . . 
XR-I 340-32 .... . . .. Pratt & Whitney Aircraft Company .... . . . . . .. .. . . ... . . . . . . . 
XR-I83o-6o .... . . .. Pratt & Whitney Aircraft Company. . . . . . . . . . . . . . . . . . . . . . . . . 7 
XR-I83o-s8 .... .... Pratt & Whitney Aircraft Company . . . . . . . . . . . . . . . . . . . . . . . . . 3 
R-I535-72 . ... ... . .. Pratt & Whitney Aircraft Company . . . . . . . . . . . . . . . . . . . . . . . . . 74 
R-I535-B ........ ... Pratt & Whitney Aircraft Company. . . . . . . . . . . . . . . . . . . . . . . . . 3 
R-I34o-C* . ...... ... J>ratt & Whitney Aircraft Company. . . . . . . . . . . . . . . . . . . . . . . . . 20 
R-I82o-9o ... . . . .. .. Wright Aeronautical Corporation .. . . . . . . . . . . . . . . . . . . . . . . . . . . I 28 
R-I82o-84 .. . ... . ... Wright Aeronautical Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
R-I 820-04 .. ...... . . Wright Aeronautical Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
R-I82o-F2* ... . ..... Wright Aeronautical Corporation.. . . . . . . . . . . . . . . . . . . . . . . . . 1 2 

XR-I5I0-3o .... . . . . Wright Aeronautical Corporation ... . .... .. .. .. .... . . 
XR-1 82o-ro . . .... .. Wright Aeronautica l Corporation ............ ..... . . .... . ... . 
R-I820-I2 . ...... . . . Curtiss-Wright (furni shed with R4 C- r airplanes) . . . . . . . . . 4 
R-68o-s** . . ...... . . Lycoming (furnished with X N3Y-1 ai rplan es).. . ... ... . . .. . . . . 3 
R-68o-6 . . .. ... .. .. . Lycoming (furnished with XR3Q-r a irplane)... .. ......... . . .. 1 
GV-66o ..... . ...... Steel Products Engineering Company. . . . . . . . . . . . . . . . . . . . . . . . 4 
R-67o-98 . ... ... .. .. . Continental (furnished with XJW-I airplanes) . . . . . . . . . . .. . .. . 
R-670-98 . .. . ... . .. . Continental Aircraft E ngine Company .. ........ . . . .. . . .. . . . . 
2-Cylinder air cooled. (Diesel)-Lawrance Engineering & Research Co . .... . . . . . . . 
9-Cylinder air cooled . (Diesel)-Guiberson Diesel Engineering Co . ... .. . . .. .. . . . 
GC-I4, R-I 83o ...... Kinner Airplane and Motor Company. ... .. . . . .. .. . . . ... . .... 1 
E-6 . . .. ... . ...... .. Menasco Manufacturing Company . . . . . . . . . . . . . . . . . . . . . r 
R-I 82o-F3 . . . . ...... Douglas Aircraft Co. (furnished with lbD-r a irplanes).... 6 

Total .. .... .. . .... .. .. . 
*Procured for the U.S . Coast Guard . . .. . .. . . .. .... ..... ...... . .. . .. .. . ..... . 

**Procured from the Air Corps, U.S. Army. 
Total for th e Navy. . . . . . 450 

AIRPLANES DELIVERED TO U. S. NAVY 

Type Factory N amc 
FF-I .... . . ... . ... .. Gru=an Fighter . . .. . .... . .. . ... ... .. ... . . ......... . 
XF2]-1. . .. ... .. ... B/ J Fighter .. ....... . .. . . . ... . . ... . . ....... . .. ... . . .. . . .. 
XF3 U-I . ... . ..... .. Chance Vought Fighter ..... . . . .. .. ... . .. ....... ..... ... .. . 
XF2F-1. . ... ....... Grumman Fighter . . . .. ... . .. . . ... . ...... . . .. .. ..... . .. . .. . 
XFD-I. ... .. • .... . . Douglas Fighter .. . . .. . . . . ..... . .... . . . . . . .. . ...... . ...... . 
XFI3C-1. .... . . . ... Curtiss Fighter .. . .... . . .. .... . . . . . . . ....... . . . . . . . ... . . . . . 
03U-3 . .. .... . . .. . . Vought Observation .. ... . .. .. .. .... .. .. . ... .. ... . . .. . . 
0]-2 ...... ... . . . .. . B/J Observation ... .. ......... .. ... . ... .. . . . . .... .... . 
X03U-6 . . . ... . . . .. . Vought Observation ..... .. .. . ..... . ...... . . . . .. ... . .. . 
XP2 Y - 2 . .... • •.. . • • Consolidated Long Range Patrol. .. . . .. ... . . .. . . . .. .. .. . 
XP2S-I . . .... . ..... Sikorsky Patrol .. .. .. . ... . ... .. ... .. .. . ... .. ... . .... . . .. . . 
SF-I .. . .. . .. . . . . . .. Grumman Scout. ... .. . . .. . ... ..... ... .. . . . . . . . . . . . . . . . . .. . 
XSS-2 ...... .. .. ... Sikorsky Scout .. . ..... ... ..... . ... . .. ... ... .. . .. . ... ... .. . 
XSG-x . ... . . . . .... . Great Lakes Scout ... .. .... . .. .. . ... .. . .. . .. ... .. . . . . 
SU-4 ........ . . . . . .. Vought Scout ..... . .. . ...... . ........ .. . ... .. . . ... .. . . . .. . 
XBG-x. . . ...... . . . . Great Lakes Dive Bomber . . .. . . . . . . . . . .. . . . . .. .. .. .. . . . . . . . 
XB2 Y-I ..... . ...... Consolidated Dive Bomber . ...... . .. . ... . .. .. . . . .. . . . . . .. . . 

fJ_~-~ .. ~ : : : : : : : : : : : ~:u~~:~itrtiii.ty·. ·. ~: : : :: : : :: : : :: : : : :: : :::: : : :: : : : : : : : : : : : : 
R4C- r ...... . ... ... Curtiss Transport (Condor) ......... .. . ... .. . . .. . .......... . 
XR3Q-1. ... .. . . . ... Stinson Transport. .. . .. .. . . .. ... . . . . . ................... . . 
XN3 Y-I . . . . . . . . . Consolidated trainer (obtained from Army Air Corps) ......... . 
PS-2 ... . .. .. ... . ... Franklin Glider . ......... . . .. . . ... . . . ... .... . ........ ... . . 

Total .. .. . . . . .... .... . . 

Quantity 
20 

I 

43 
9 

I 

27 

20 

3 
2 

I 

3 
4 

q6 



r 
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AIRCRAFT ENGINES DELIVERED TO U. S. NAVY 

T')•pe .11 a•mfaclllrtr Quantity 
R-1820.04 .......... Wright Aeronautical Corp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
R-182o-84 .......... Wright Aeronautical Corp.................................. 43 
R-1820.90 .........• Wright Aeronautical Corp.................................. 64 
R-I82o-o8 .......... Wright Aeronautical Corp ................................•. 
R-I82o-8o .......... Wright Aeronautical Corp.................................. 2 
R-I83o-62 .......... Pratt & Whitney Aircraft Co................ . . . . . . . . . . . . . . . . I7 
R-I8so-s8 ........•. Pratt & Whitney Aircraft Co................................ 2 
R-I69o-42 .......... Pratt & Whitney Aircraft Co....... . . . . . . . . . . . . . . . . . . . . . . . • . JO 
R-985-38 ........•.. Pratt & Whitney Aircraft Co... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
R-67o-Q8 ........... Continental Aircraft Engine Co.. . . . . . . . . . . . • . . . . . . . . . . . . . . . . I 
R-I82o-Fs* .......•. Douglas Aircraft Co........................................ 6 
R-182o-1:z** .....•.. Curtiss-Wright Airplane Co................................. 4 
R-68o-6*** ......... Stinson Aircraft Corp.. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • 1 
R-68o-6- ........ Army Air Corps............ . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3 
R-67o-9s-......• \Vaco Aircraft Co ..................•....•...............•.. 

Total .....•............ 225 
*Received with R2D-1 airplanes. 
** Received with R4C-I airplanes. 
-Received with XRsQ-1 airplane. 
-Received with XXsY-I airplanes. 
-Received with XJW-I airplane. 

TREND OF AIRCRAFT ACCIDENT RATES 

In the U. S. Army Air Corps 

Hours 
Fiscal Aircraft Fatal Rate per jlo·wn All Rate per llrs. per 
)'Cars llo11rs accidents r,ooo hrs. per fatal accidc11ts r,ooo lsrs. acciderrt 

accident 

1922 65,2I4 24 -368 2,7I4 330 5.06 I98 

I923 65.750 33 -502 I,992 283 4·31 232 

I924 97,834 23 -235 4,250 275 2.81 356 

I925 150,319 21) .193 5,180 311 2.07 483 

1926 158.402 27 .I7I 5,86s 334 2.II 474 

1927 I.t0,402 28 .I99 5,030 227 I.6r 620 

1928 182,903 25 .I37 7,320 249 1.36 734 

I929 263,381 42 .230 4.355 390 1-48 675 

1930 325,224 37 .114 8,785 468 1.44 695 

I93I 396,961 21 .053 18,900 456 I.I5 870 

1932 371,254 33 .o86 1 r,o61 423 1.14 877 

1933 432,966 28 .064 15,463 442 1.02 979 

1934* 382,099* 35* .091* I0,917* 4I8* 1.09* 9I4* 

Ratio 
accidents 
to fatal 

accidents 

I to IJ.8 

I to 8.6 

I to 12.0 

I to I0.7 

r to 12.4 

I to 8.I 

r to xo.o 

I to 9·3 

1 to 12.6 

1 to 21.7 

I to 12.8 

I to I5.8 

I to I1.9* 

*Includes 12 fatalities during Air Corps operations with mail between February I9 and 
June r, 1934· 



AIRCRAFT YEAR BOOK 

AIRCRAFT APPROPRIATIONS, UNITED STATES 

Department liiCTCQ.SC Or 
Fiscal Year A ppropriatioiiS Total Decrease Net 

1924-25 Army ........ $I4,II3,043·80 +SI,687,043·8o 
Navy ......•. 15,150,000 +5o2,826 
AirMail ..•.. 2,750,000 +I,250,ooo 
N.A.C.A ...... 470,000 S3 2,483,043·80 +r87,ooo +S3,626,86g.So 

1925-26 Army ........ q, 700,000( I) +586,956.20 
Navy ....•••. 14.790,000(2) -36o,ooo 
Air Mail. ••.• 2,8xo,ooo(3) - I50,000 
N.A.C.A ...... 534,000 32,624,000 +64,000 +350,956.2o 

1926-27 Army ........ I 5 ,o5o,ooot +350,000 
Navy ........ 18,505,288 +3.715,288 
AirMail ..... 2,65o,ooo(3) -16o,ooo 
N.A.C.A ...... 5I3,000 36,718,288 -2I,ooo +3,844,288 

1927-28 Army .•...... 20,396,300 +5,346,300 
Navy ........ 20,100,000 +1,594.712 
Air Mail. ..•. 4,I50,ooo +1,5oo,ooo 
N.A.C.A •..... 513,000 
Commerce .... 3.791,500 48,95o,8oo +3.79I,500 +12,232,5I2 

1928-29 Army ........ 24,848.562 (4) +4.452,262 
Navy .....•.. 32,189,560(5) +12,089,560 
Air Mail. .... 6,430,000 +2,280,000 
N.A.C.A ...... 6oo,ooo +87,000 
Commerce .... 4,361,850 68,429,972 +570,350 +I9,479,172 

1929-30 Army ......•• 34.690,785 +9.842,223 
Navy ......•. 31,43o,ooo(5) -759,56o 
Air Mail. .... 13,300,000 +6,870,000 
N.A.C.A •...•. 1,292,200 +692,200 
Commerce .... 6,416,620 87,129,605 +2,054.770 +x8,6gg,633 

193o-31 Army •..••... 35,823,473 +1,132,688 
Navy ...•.... 32,033,2II +603,211 
Air Mail ..... 21,6oo,ooo(6) +8,3oo,ooo 
N.A.C.A ...... 1,321,000(7) +29,000 
Commerce .... 9,207,430(8) 99.985,114 +2,790,810 +12,855.498 

1931-32 Army ......•. 31,479,635(9) -4.343,838 
Navy ........ 31,145,000 -888,2II 
Air Mail ..... 27,ooo,ooo(xo) +5,4oo,ooo 
N.A.C.A •..... 1,051,070(II) -269,930 
Commerce .... 10,362,300(12) 10100J8,005 +1,154,870 +r,o52,891 

(x) Plus $2,x5o,ooo contract authorizations for additional purchases of aircraft. 
(2) Plus $4,1oo,ooo contract authorizations for additional purchases of aircraft. 
(3) For the contract Air Mail Service $5oo,ooo was appropriated for 1926 and $2,ooo,ooo 

was allowed for 1927. 
(4) And contract authorization of $5,ooo,ooo. 
(5) And contract authorization of $1o,ooo,ooo. 
(6) Includes $6,6oo,ooo for Foreign Air Mail. 
(7) Includes $x5,ooo for printing. 
(8) Includes $7,944,000 for new and improved air navigation facilities. 
(9) Not less than $15,296,231 to be spent for the purchase of new airplanes, equipment, 

spare parts, and accessories. 
(xo) Includes $7,ooo,ooo for Foreign Air Mail. 
(u) Includes $23,ooo for printing. 
(x2) Includes $9,ooo,ooo for new and improved air navigation facilities. + Shows amount of increase. - Shows amount of decrease. 

t Plus $6,25o,ooo contract authorization for additional purchases of aircraft. 



FL YIXG FACTS .-\XD FIGURES -t-69 

AIRCRAFT APPROPRIATIONS, UNITED STATES (Cont.) 

D~parlmml Increase or 
Fiscal Year Appropriations Total Decrease Set 

19J2-J3 Army ...•.... $25,4J9,131 -$6,040,504 
1\avy ........ 25,245.420 -s,899,s8o 
Air ::\lail ..... 26,46o,ooo(13) -540,000 
X . .-\.C.A •..... 920,000 -131,070 
Commerce .... s.553,soo(q) $86,6t8,051 -I,8o8,8oo S-t4,419,954 

1933-34 Army ........ ~3.324,185(16) -2,114,946 
1\avy ......•. 21,957.459 -3,287,961 
Air l\lail. .•.. 2t,ooo,ooo(IJ) -s,46o,ooo 
X.A.C.A ...... 695,000 -225,000 
Commerce .... 7,66o, 780(15) 74.637.424 -8g2,j20 -I t.98o,627 

1934-35 Army .••..•.. 27,396,453(20) +4,072,268 
~avy .•....•. t8,64J,320 -3.314,139 
Air Mail ••••• 19,000,000(17) -2,000,000 
N.A.C.A .•.••. 707,792 +12,792 
Commerce .... s,su,Soo(tS) 71,259.365 -2,q8,980 -3,3;8,os9 

1935-36 *Army ...•.... 48,J8J,400 +20,986,947 
*Xavy ........ 39,soo,ooo(21) +2o,Ss6,68o 
*Air l\Iail .•.•. I 7, 700,000(1 7) -1,300,000 
*~.A.C.A ...... 82o,8oo +u3,008 
*Commerce .... 6,009, 700(19) II2,413,900 +497.900 +41,154.535 

(13) Includes S;,ooo,ooo for Foreign Air l\Iail. 
(14) Includes $1,ooo,ooo for Aircraft in Commerce. 
(15) Only S5,172,500 of the $7,66o,;So appropriated for the fiscal year 1934 was a\·ailable. 

It was dh,;ded as follows: $700,000 for Aircraft in Commerce and $4,472,500 for Air Naviga­
tion Facilities. 

(t6) Only $II,599,673 of the 23 million was available for the fiscal year 1934, the rest 
having been impounded. An additional sum of S7,5oo,ooo was made available for the pur­
chase of new airplanes through the P.\\".A. (Public \\"arks Administration) fund; plus S3,ooo,ooo 
contract authorization for additional purchases prior to July I,l934· 

(1 7) Includes $7,ooo,ooo for Foreign Air :Mail. 
(18) Divided as follows: 1\ir Navigation Facilities, $4,867,8oo; Aircraft in Commerce, 

$644,000. 
(19) Divided as follows: Air ~avigation Facilities, $5,274,900; Aircraft in Commerce, 

S734,8oo. 
(20) Plus $3 ooo ooo contract authorization for additional purchases of aircraft. 
(21) Plus $I'2,sdo,ooo for additional purchases of aircraft under the title "Emergency 

Construction-Increase in the Navy." * Proposed expenditures. + Shows amount of increase. - Shows amount of decrease. 



June 30, 
1924 

Naval aviators .............. 328 
Student naval aviators ....... 47 
Line, ground ................ 42 
Staff, ground ................ 101 
Naval observers ............. 5 
Student naval observers ...... ········· Officers having flight orders ... 13 

Total. ................. 536 

*Approximate figures. 

Jwze 30, 
1924 

Aviation ratings ............. 1,788 
General service ratings ....... 1,814 

Total. ................. 3,602 

Fiscal Year 
Officers 

Pilots ....................•. 101 
Student Pilots .............. 12 
Flight orders ................ 7 
Non-flyers .................. 10 

Total. ................. 130 

STRENGTH OF U.S. NAVAL AVIATION 
Fiscal years 1924-1934 

Officers Attached to Aviation 

June 30, June 30, Jwze 30, J·une 30, Jmze 30, hme 30, 
1925 1926 1927 1928 1929 1930 

382 426 472 466 520 614 
35 71 28 73 116 184 
17 14 12 24 54* 69 
99 129 138 128 101* gS 

5 II 12 II II 9 ......... ......... ········· 2 ......... ········· 16 19 IS 33 41 45 

554 670 677 737 843 1,019 

Enlisted Men on Duty 

June 30, June JO, June 30, June 30, June 30, Jzme 30, 
1925 1926 1927 1928 1929 1930 

1,7II 1,722 2,092 2,785 3,067 2,895 
1,597 2,155 2,333 8,636 8,575 7.874 

3,308 3,877 4,425 II,421 11,642 10,769 

U. S. Marine Corps Aviation 

1932 1933 

Enlisted Total Officers Rnlistetl Total 
Mm .\fen 

;p 133 10,1 30 1.13 
0 12 0 7 7 

157 164 5 155 160 
760 no 10 758 7h8 

949 1,079 118 950 1,008 

June 30, Ju11e 30, hme 30, 
1931 1932 1933 

737 803 826 
149 84 45 
~54 230 

{ 444 120 III 

5 7 6 
......... ········· . ........ 

48 48 2 

1,313 1,283 1,323 
-

June 30, June 30, June 30, 
1931 1932 1933 

3,136 3,313 1,633 
9,503 9,045 10,653 

12,639 12,358 12,286 

193-1 

Oj/iars Enlisltd 
.\fen 

104 34 
8 0 
5 157 

II 781 

128 ()72 

hme 30, 
193-1 

834 
107 

489 

5 ......... 
2 

1,437 

June 30, 
1934 

1,878 
10,095 

It,973 

Total 

138 
8 

162 
792 

1,100 
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COMPARATIVE TABULATIONS OF ACCIDENTS-CIVIL AERONAUTICS FOR THE YEARS 
1931, 1932, 1933 AND THE FIRST SIX MONTHS OF 1934 

(Compiled by Bureau of Air Commerce, U. S. Dept. of Cornmerrc) 

Mileage Flown Per Accident 

Jamwry- July- } <lllll<lry- July-
Jime, December, Jllllt, December, 
1931* 1931 1932* IV3:! 

Miles flown in scheduled transport operations ........... 20,190,925 27,195,062 24,668,414 26,26.!,553 
Miles flown in miscellaneous operations including student 

instruction and experimental flying .................. 4J,282,595 51,o6o,520 33,722,685 44,456,015 

Total. ....................................... 63,473,520 78,255.582 58,391 ,09'1 70,720,568 

Accidents, all services ................................ 1,054 1,277 1114 1,152 
Miles flown per accirlent, all services ................... 60,222 111,281 63,885 61,389 
Accidents, scheduled transport operations .............. 61 65 67 48 
Miles flown per accident, scheduled transport operations .. JJ0,999 418,J86 368,185 547,178 
Accidents, miscellaneous operations .................... IJ9J 1,212 8-!7 1,10-l 
Miles flown per accident, miscellaneous operations ....... 43,676 42,121) 39,814 40,268 
Fatal accidents, all services** ......................... 114 153 105 II!) 
Miles flown per fatal accident in all services ............ 556,785 511,474 556,1o6 594,21)0 
Fatal accidents, scheduled transport operations** ........ 5 9 II 6 
Miles flown per fatal accident, scheduled operations ..... 4oOJ8,185 3,021,674 2,242,583 4.377.·125 
Fatal accidents, miscellaneous operations** ............. 109 144 94 IIJ 
Miles flown per fatal accident, miscellaneous operations .. 397,088 354.587 358,752 393.416 
Pilot fatalities, all services ............................ 95 125 82 ,,,, 
Miles flown per pilot fatality, all services ............... 668,142 626,045 712,086 714,349 
Pilot fatalities, scheduled transport operations .......... 5 6 10 5 
Miles flown per pilot fatality, scheduled transport oper-

ations ..........•..........•..........••.•.. , •. , .. 4,038,185 4o532,5IO 2,466,841 5,252,\}11 
Pilot fatalities, miscellaneous operations .•....••.....••• 90 l19 72 94 
Miles flown per pilot fatality, miscellaneous operations ..• 480,918 429,080 468,371 472,936 

----

}<liiU<lry- lilly- }<lllll<lr)'• 
hme, December, J llllt, 
19.13* 1933 193·f 

25,862,120 28,780,.!25 21,517,658 

J2,7-18,.,85 J8,.174o36o J6,780, 157 

58,61o,6os 67,25-1.785 s8,297,815 

81,\ 8<)1 IJ76 
p,O<)I 75.482 86,2JQ 

.,s 53 27 
SJII, 7114 543,027 7'16,1)50 

705 8J8 6.19 
42,808 45.<112 56,1172 

ss 106 93 
68cJ,S36 634-478 62f•,858 

5 4 6 
5,172,424 7,159,106 3.586,276 

So 102 87 
409,.356 377,200 422,760 

72 90 74 
8q,o36 747,275 787,808 

4 4 6 

70 159,106 3,586,276 6,4(•5.530 
68 86 68 

481,595 447.376 54o,88s 

*It should be borne in mind that weather conditions during the last 6 months of the calendar year arc more favorable for flying than during the 
first 6 months, hence, in making comparisons, ligures for corresponding periods should be used in each case. 

**A fatal aircraft accident is one in which r or more persons (passenger, pilot, or crew) were killed or fatally injured. 
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Causes 

AIRCRAVf YEAR BOOK 

CAUSES OF ACCIDENTS 
Scheduled Air Transport Operat ions 

J anu­
ary ­

June, 
1931 

J uly­
Decem­

ber, 
!931 

Percentages 

J mm­
ary­

J u-11e , 
1932 

July­
Decem-­

ber, 
1932 

J all u­
ary ­

June , 
1933 

July­
Decw~­

ber, 
1933 

J 01111-­

ary­
J 1111C. 

1934 
---------- - - - - - - --------
N umber of accidents involved .... 6 1 65 53 

====-==== 
P ERSONNEL: 

Pilot: 
Error of judgment . . .. . . 
Poor technique . ... .. . ... .. . 
Disobedience of orders . ... . . 
Carelessness or negligence . . . 
Miscellaneous ... . .. . .. ... . . 

8 . 85 
3 -44 
2.29 
6 . 15 

0 

Total pilot errors.. . . . . . . . . 20 . 73 
Other personnel: 

Supervisory . .. .. ... . ..... . - r . 14 
Miscellaneous . . . . . . . . . . . . . . 3 . 28 

6 . 15 
4 -9 2 

0 

6. Ij 
0 

.3. 73 
3 . 88 

-3 7 
98 

0 

5 . 85 
1 .. 0 6 

0 

6 .38 
0 

17. 22 10 96 13 . 29 

1. 15 0 2. 66 
0 0 0 

I .04 5 -28 I 4.45 
J .I 2 1 .89 15.74 

0 -47 0 

7.29 I3.2 1 II . 6 7 
2 .08 0 0 

r 3 . 53 20 _ 8s 4 I. 86 

0 0 6. 48 
.o8 o 3. 70 

Total personnel errors . . 25 . 15 r8 . 3 7 10 . 96 15. 95 15 . 6 1 2o .8s 52. 04 
MATERIAL: ========== 

Power Plant: 
Fuel system . . ...... . 
Cooling system ... . .. . 
Ignition system ....... .. . . . 
Lubrication system ... . .... . 
Engine structure . ... . . ... . . 
Propellers and accessories . .. . 
Engine-control system .. . .. . 
Miscellaneous ....... . . . ... . 
Undetermined . ..... .. .... . . 

3 . 8s 
0 

l . 64 
0 

3 . 28 
4 92 

0 

I. 64 
r. 64 

3 . 85 
0 

- 77 
I. 54 
1 .54 
3. 08 

0 

5- 39 
3. 0 8 

6.7 1 
0 

I. 49 
0 

7 -47 
2 . 99 
I. 49 

-75 
1. 49 

6 39 
0 

0 

0 

6. 38 
6.38 

0 

2 .1 3 

2 . 1. 3 

-30 
0 
0 

0 

.o8 
4- 17 
2. o8 

0 

6. 25 

8 .49 
0 

0 

0 

7- 55 
5.66 

0 

0 

3 . 77 

3. 70 
0 

0 

0 

0 

7 -4 1 
0 

0 

- 74 

Total power-plant f ailures . . 
Structural: 

16 .97 19 .25 22. 39 23 . 41 21. 88 25 .47 r r . 85 

Flight-control system .... . . . 
Movable surfaces .......... . 
Stabilizing surfaces .. .. . .. . . 
Wings, struts, and bracings .. 
Undercarriage ....... . ..... . 
Wheels, tires and brakes . ... . 
Pontoons or boats ... . .. .. . . 
Fuselage, engine mountings 

and fittings . . . . .. . ... . .. . 
Tail-skid assembly .... . .... . 
Miscellaneous .. . ... . . . .. . . . 
Undetermined .... . ...... . . . 

0 

0 

0 

-57 
8 . 20 
3-69 

0 

0 

0 

0 

0 

I. 54 
0 

I. 54 
I. 54 

12 -30 
I. 54 

0 

I. 54 
0 

0 

0 

Tota.l stmctural failures. . . . 12.46 20. oo 
Handling qualities.. ... .. . .. ro. 65 o 
Instruments. . . . . . . . . . . . . . . o o 

Total airplane failures.. .. . 23. II 20. oo 

MISCELLANEOUS : 
Weather . . ... . .......... . . . . . 
Darkness . . ........... . .. ... . 
Airport and terrain ...... . .. . . 
Other ............ . . .... . ... . 

21.73 
0 

10 . 33 
.25 

26.oo 
0 

14 -84 
0 

0 

0 

0 

0 

7- 4 7 
5.82 

0 

0 

0 

0 

0 

13 . 29 
5- 97 

0 

19.26 

31.72 
2.24 

13-43 
0 

I .o6 
0 

0 

0 

I0.64 
4- 26 

0 

0 

3. I 9 
0 

4 -2 6 

23 -41 
r . o6 

0 

24-47 

25 -53 
0 

6 . 38 
2.13 

0 

0 

0 

0 

4- 17 
4. 17 

0 

0 

2 .08 
0 

0 

0 

0 

0 

0 

10 .94 
9 -34 

0 

0 

0 

0 

0 

10 . 4 2 20. 28 
2.08 3-78 

0 0 

12.50 24 . 06 

27 . 09 
0 

14-59 
8.33 

r 8 . 3o 
0 

7-55 
0 

0 

0 

0 

0 

I I . II 

3 - 70 
0 

0 

3 . JO 
0 

0 

r 8 . s r 
0 

0 

r8. 5 r 

14 . 8 2 
0 

-93 
r. 85 

Totalmiscellaneouscauses .. 32 . 31 40.84 47 -39 34.04 so.or 25.85 17.60 

Undetermined and doubtful . . . . . . . 2. 46 !.54 0 2 . 13 0 3 -77 0 

Total percentages . . . . . . . . . . roo roo roo roo roo roo roo 
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Causes 

CAUSES OF ACCIDENTS 
Non-Scheduled Fl)ing 

J 01111- ] 'Illy- J an u- l 'lll)' -
ary - Daem- ar-;,1 - Dcee.m-

J nue. , ber, J 1111C, ber, 
T9J I I93I 1932 I9J2 

---- - --
-umber of acciden ts involved . . . . 991 847 1 , 104 

l 01l ll-
ar·\'-

Iui:e, 
I9 3 

July­
Decem­

ber , 
1933 

J antt­
ary­

J ttne. 
1934 

PERSONNEL: = ====.===== 
P ilot: 

E rror of judgment. .. . . ... . . 9 -23 8. 0.). 7- 19 6.85 ; .oo 9. 18 8. 07 
Poor technique . .... . . . .. . . . 32 . gS 3 7 -95 Js.ss 34-25 36.62 33 -09 34 -72 
Disobed ience of orders . .... . 3 -53 2 . 1 5 1.64 r.82 1.01 I. 40 1.29 
Car lessn ess or negligence .. . 6. 26 7 -24 7. 0 8. 75 6. 01 i -25 8. 28 
'Miscell aneous . .. . ... . . .. . . . -55 .27 . I . 18 .J6 .42 .36 

--- --- - ----- - ----- ---
T otal pilo t errors . . . . .. .. . . 52 . 55 5s.6s sr.SS 51 .8s 51.00 51. 34 52./2 

Other personnel : 
upervisory . . . . .. . .. .. . .. . . .as . 04 0 0 0 . 12 0 

l\•I iscellaneous .. . . .. . . . . .86 . 06 -74 - ~ . ., - -39 . 24 0 
- - - - - - ------ - - - - -- - - -

Total Persomtcl errors . . . ... 53-46 55-75 52.62 52 ."I 7 5!. 39 51.70 52 .7 2 
l\fAT ERIAL : ------ - - - - -- - -- - -----

Power P lant : 
Fuel system . . .. ... . .. ... 4-20 2. 7 6.27 6 . 69 7 . go /.06 s .6s 
Cooling system . . . . . . . .. . 84 . I/ .ss .14 -59 . 71 .J l 
Ignit ion system . . ... . . . . I. 79 2. I I 2.08 I. 83 I.3 7 l . /5 2 . 62 
Lubrica tion system .. . . .. . . 62 .64 .J2 -34 ~-·--> . 30 0 
Engine structure . . . . .. . 3. 15 2.8o 3 . 89 2.83 4 -09 r. 86 3 -41 
Propellers and accessories . . . 6o . 25 . 1 2 -59 -5 2 .6o .46 
Engine-control system . . . .. . rS .58 . 1 2 -4r -5 2 . 24 . 28 
M iscellaneous . . ..... . . . . . 3 . 18 4-94 -79 . 61 0 . 29 -55 
Undete rmined .. ... . . . .. . .. . 4.8 1 4.3 1 z .-s 3 -77 4-67 2. 78 2-94 

--- - - - - -----
T ota.l power-plant j aiJu.rc.s . . 19.3 7 r8 . 67 r 6 .39 I / . 2 1 rg.8g 15-59 r 6.25 

Structural : - ------ -- - ----- - - - - --
Flight-control system . . ... . . 1.01 . 58 -46 . 29 .66 . 71 -46 
Movable surfaces . .. ... . . . . . .25 .1 2 .03 .36 . 13 .1 2 . 28 
Stabilizing surfaces .. . . .... . ~ -·- :> . 17 . 25 0 0 .36 0 
Wings, struts, and bracings . . r. 6s r . 07 I. 26 . 63 l.Il 1 . 91 r . r 9 
Undercarriage . . . . .. .. . . . . . . 4 .06 5. 22 4 -69 4 . 86 4· 74 6 .36 4 . 82 
\-\Tbeels, tires and brakes .. .. 1 .38 I. 90 2 . 27 1 .63 . 92 2 .00 I. 54 
Pontoons or boats . . .. . . ... . 0 . r 7 0 0 0 0 0 
Fuselage, engine mountings 

and fittings . . .. . . .. . . .so . 04 . 24 -45 .26 . 24 . rs 
Tail-skid assembly ... ... . I O .r7 . 27 .27 0 .1 2 0 
M iscellaneous . . . ... . . . -30 .25 -53 r. 6s .26 . r 2 .rs 
Undetermined ... .. . . . . . 23 -33 0 .18 0 0 . I 5 

- - - - -----------------
T otal str-uct-ural j ail·ures . 9-73 1 0 . 0 2 ro .oo 10. 32 S .oS II ·94 8. 74 

Handling quali t ies . .. .. . ... 2. 02 2. 0 5 2 . 73 2 . r 7 2 . 35 2. 0 5 1. 76 
Instruments . . . . .. . . . .. .. 0 0 0 -09 0 0 0 

- -- - - - ------------- - -
To tal ai rplane j ailttrcs . II . 75 r2 .07 r2. 73 r 2.58 ! 0. 43 r 3 .99 10. so 

l\•1ISC£LLANEOUS: ---------------------
\~leather ... . .. . . ... . . .. . . . 3 . Sr 3 . 29 7- 64 5 . 8s 7 . 6g 7 -46 7. 67 
Darkness . . ... . .... . . . . . .. . . . . 25 . 2I -53 -41 .02 0 0 
Airport and terrain . .. . .. . . . .. 9 g6 8 . 21 8.64 s . s6 7 -54 8.37 ro. 24 
Other . .. ..... . . ... . .. . . . . -75 r. 28 . 62 I. 63 2.39 1.94 2 .00 

---------- - - ---------
T otal mi scella.neous ca.uses . 14.77 12.99 17.43 r 6. 45 r7 .64 r7.77 r9.gr 

Undetermined and dou.btj11l . . . 6s . 52 I . 83 I. 59 . 65 . 95 __ . 62 

Total percentages . . . . . . . . . . roo r oo r oo roo roo roo roo 
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Total 
Kind of Flying Persons 

Involved 

Schedule ...... 234 
Student In-

struction .... 277 
Experimental .. JI 
Commercial. ... 432 
Pleasure ....... 749 ---

Total ..... I723 

Total 
Kiml of Flying Persons 

llwoh•ed 

Schedule ...•.. 234 
Student In-

struction .... 277 
Experimental .. JI 
Commercial. ... 432 
Pleasure ....... 749 ---

Total. .... I723 

Total 
Kiml of Flying Perso1u 

Involved 

Schedule ...... I79 
Student In-

struction .... 273 
Experimental .. 20 
Commercial. ... 298 
Pleasure ....... 550 

---
Total. .... I320 

Total 
Kiml of Flyi11g Persons 

Involved 

Schedule ...... I79 
Student In-

struction .... 273 
Experimental .. 20 
Commercial. ... 298 
Pleasure ....... 550 

Total. .... 1320 

AIRCRAFT YEAR BOOK 

INJURIES CLASSIFIED 

July to December, 1933, Inclusive 

Pilots Co-Pilots or Studmts 
------------------, No No 
Fatal Sct•ere Minor ltrjury Total Fatal Scvrre .llinor Injruy Toto 

------------
4 I 5 43 53 I I 2 I4 IS 

IS I4 II I70 2I3 8 4 3 43 ss 
3 3 3 I2 2I 2 0 0 0 2 

25 II IJ IJO I79 2 0 0 2 4 
40 2() so JI2 43I I 2 0 2 5 ------------------------
90 58 82 667 897 I4 7 5 6I 87 

===== ====--
Passengers Aircraft Crew 

---------------------------
No No 

Fatal Sct•ere .lfinor Injury Total Fatal Severe Minor Injury Total 
--------------------------

6 I I6 IJO I 53 0 0 0 IO IO 

3 I 0 2 6 0 0 0 0 0 
I 3 I .3 8 0 0 0 0 0 

36 24 25 I6o 245 3 0 0 I 4 
37 I8 29 229 3I3 0 0 0 0 0 

--------------------------
83 47 7I 524 725 3 0 0 II I4 

January to June, 1934, Inclusive 

Pilots Co-Pilots or Students 
------------------------

No No Tota 
Fatal Set•ere Minor brjury Total Fatal Severe Minor Injury 
------------------------

6 I 3 I7 27 3 2 0 4 9 

25 10 22 I39 196 IO 6 7 30 53 
0 0 6 8 I4 0 0 0 0 0 
9 3 I6 97 I25 I 0 I 2 4 

34 22 32 229 317 I 0 I 0 2 
------------------------

74 36 79 490 679 IS 8 9 36 68 

------------------------= 
P asse11gers Aircraft Crew 

--------------------------
No No 

Fatal Severe Minor Injury Total Fatal Severe Minor Injury Total 
--------------------------

I6 6 29 So 131 4 I 2 5 I2 

I3 3 3 4 23 0 0 0 I I 
0 0 I 2 3 I 0 0 2 3 
9 6 28 I24 I67 I 0 0 I 2 

53 II I3 
~~~ 

0 0 0 0 0 

91 26 74 364 555 6 I 2 9 x8 



FLYIKG FACTS A:\D FIGURES 

AIRPLANE AND PILOT LICENSES 
JANUARY I, 1935 

Classified by States 

475 

BUREAU OF AIR COMMERCE, U. S. DEPARTMENT OF COMMERCE 

STATE AIRCRAFT PILOTS 
Li-

ansrd 
Alabama . . . . . . . . • 27 
Arizona • • . . . . . • . • -II 
Arkansa>' • • • . . . . • . 39 
California • . . . . . • . 766 
Colorado . • • • • . . . • -II 
Connecticut . . . . • . • 96 
nelawarc . . . . • • • . • 35 
I lbtrict of Columbia 71 
Florida • • . . . • . . . . 1 no 
Georgia . . . . . . . . . . 15 
Idaho • • . • • • . . . . . . .l3 
11linois . . . . • . . . . . -157 
1 ndiana .. .. . . . . . • I-ll 
Iowa . . . . • . . . . . . . • 120 
Kan~as • . . • • . • . . . . 122 
Kentuckv 39 
Louisiana 87 
:\Iaine . • • • . . . . . • . -19 
Maryland . • . . . • . • 82 
Massachusetts . . • • 185 
:\lichigan • • • • • • . . • 272 
Minnesota • • . • • . . • Ill 
Mississippi -17 
'!\1issouri • • . • • • . . • 169 
Montana . . • • • . • • • 46 
Nebraska • • • . • • • • • 81 
Kevada . . . . • • • . . • 17 
New Hampshire . • 19 
New Jersey . • . • . . . 18-1 
K ew l\lexico . . . . . . 17 
New York • . • . • . . • 752 
North Carolina . . . 57 
North Dakota • • . • . 50 
Ohio ...••••••••• 365 
Oklahoma • • . . . • • • 1(;9 
Oregon • • . • • • • . • . 65 
Pennsylvania •..•• 41(, 
Rhode Island • • . • • 28 
South Carolina • • • 16 
South Dakota • • . . . 57 
Tennessee • • • • . • • • 68 
Texas • • . • • • • . . • • • 261 
Utah . . . • • • • •• •• • • 29 
Vermont • • • • • • .. . 13 
Virginia • • • . . • • . • 69 
w;ashin~01; . . . • • • • 110 
\\est VIrgmia • • • . 45 
Wisconsin • • • • • . • • 131 
\Vyoming . . • • . • • • 26 
Alaska . . . • • . . • . • . 29 
Canada (1) • • • • .. . 0 
Canal Zone 0 
Hawaiian Islands 8 
Mexico (1) • • . • • • . 1 
Philippine Islands 0 
Foreign Misc. (1) 2 

Totals ••••••• 6,339 
Percentage ••••...• 

Un/i· 
ccuscd 

30 
10 
13 

Ul 
15 
.j 

2 

-IS 
-15 

6 
::.l 

116 
66 

101 
I-I 
21 
12 
31 
28 

115 
so 
12 
73 
20 
so 

i 
7 

33 
17 
62 
49 
32 
95 
37 
62 
7-1 

3 
2(, 
12 
29 

140 
5 
1 

29 
36 
14 
96 
11 
1 
1 
0 
I 
1 
0 
1 

1,983 

Total 
57 
51 
5:? 

897 
56 

100 
37 
;c, 

1-18 
L!O 

39 
510 
257 
186 
223 

53 
108 

61 
113 
213 
38~ 
191 

59 
242 

66 
131 

24 
26 

217 
34 

814 
106 
82 

-160 
206 
127 
490 

31 
42 
69 
97 

401 
34 
14 
98 

146 
59 

227 
37 
30 
1 
0 
9 
2 
0 
3 

8,322 

Trans· 
f>ort 

60 
32 
,;8 

1, I,; I 
51 
81 
13 

I.J') 
175 
S! 
2-1 

-153 
121 
98 

118 
39 
87 
30 
79 

167 
261 
170 
27 

241 
32 
88 
10 
15 

213 
12 

601 
48 
45 

37-1 
144 

77 
299 

18 
23 
39 
72 

459 
32 
13 

170 
146 
41 

123 
40 
37 

1 
32 
73 
21 

57 
7,144(2) 

51.22 

Ltd. 
Com. 

4 
5 
2 

1 ~.5 
.l 

IS 
0 

19 
.l 
6 

42 
26 
13 
IJ 

I 
11 

3 
8 
3~ 
46 
34 

4 
22 

7 
11 

0 
6 

34 
3 

132 
9 
4 

Ill 
9 
8 

81 
4 
2 
8 
8 

39 
1 
3 

21 
22 

8 
34 

3 
4 
1 
1 

0 
0 
5 

1,006 
7.21 

Indus· 
trial 

0 
0 
0 
.j 

0 
0 
0 

" 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
I 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
.07 

Pri­
•·atc 

40 
40 
26 

1.112 
22 
92 
t.t 
h.\ 

98 
40 
16 

319 
101 

70 
59 
19 
-14 
19 
65 

166 
196 

33 
18 
95 
37 
-17 

6 
10 

142 
10 

588 
33 
18 

310 
103 
67 

311 
35 

8 
41 
65 

185 
17 

6 
66 

122 
27 
so 
14 
4 
:! 

5 
6 
2 

11 
5,110 
36.63 

Ama-
tc11r Total 

105 
2 79 
3 89 

146 2,538 
8 84 

12 203 
0 27 
4 2.?1 

18 3!0 
3 127 
5 51 

31 845 
18 266 

2 183 
8 198 
:! 61 
9 151 
2 54 
9 161 

29 394 
24 528 

9 246 
0 49 

10 368 
z 78 
9 155 
4 21 
3 34 

16 405 
1 26 

93 1,-115 
2 92 
4 71 

37 812 
8 266 

14 167 
41 732 

7 54 
0 33 
5 93 

150 
22 705 

1 51 
3 25 
9 266 

16 306 
5 81 
9 216 
2 59 
0 45 
0 4 
0 38 
.l 83 
0 27 
0 25 
3 76 

679 13,949 (3) 
4.87 

(1) Figures for these countries mean pilots and aircraft licensed or identified by the 

United States. 
(2) This figure inclndes 676 pilots who hold scheduled air transport ratings. 
(3) This figure includes 371 women pilots--divided as fo}low~-67 Transport, 34 Lim­

ited Commercial, 225 Private, 45 Amateur, and 1 woman autogiro pilot. 
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AIRPORTS AND LANDING FIELDS JANUARY 1, 1935 

Classified by States 

From Bureau of Air Commerce, C. S. Jlt·partmcnt of Commerce 

.1/ isccl-
fa11e011S 

Mwzi- Com- I11ter- Au:ril- Got•cr~z-

cipal mer- medi- iary Army Navy 111tllt, Totals 
cial ate private, 

a11d 
State 

------------
Alabama ............. 5 3 7 8 3 0 0 26 
Alaska ............... 2 2 0 72 0 0 0 70 
Arizona .............. 12 5 10 19 1 0 0 47 
Arkansas ............. I4 3 4 8 0 0 0 29 
California ............ 52 59 20 s8 5 4 6 204 
Colorado ............. 12 4 2 12 I 0 0 3I 
Connecticut .......... 7 7 I 4 0 0 2 2I 
Delaware ............. 2 0 0 2 I 0 I 6 
District of Columbia ... 0 I 0 0 1 I 0 3 
Florida ............... 37 18 3 14 I 5 .3 8I 
Georgia .............. 19 3 I3 10 I 0 0 46 
Idaho ................ 22 0 9 17 0 0 II 59 
Illinois ............... I6 36 7 5 2 I I 68 
Indiana .............. IO I6 8 4 2 0 2 4~ 

Iowa ................. IS IO 2 6 0 0 0 33 
Kansas ............... 20 IO 5 10 2 0 0 47 
Ken_t';!ckY ............ 7 0 4 5 I 0 0 I7 
Lomstana ............. IO 3 2 IO I 0 I 27 
Maine ............... 5 8 0 11 0 0 1 25 
Maryland ............ 2 IO 2 6 2 I r 24 
Massachusetts ........ 5 26 1 9 0 I 2 44 
Michigan ............. 32 23 0 20 2 I 25 103 
Minnesota ............ 10 5 3 7 1 0 1 27 
Mississippi. .......... I2 I 2 7 0 0 0 22 
Missouri ............. I2 9 7 5 0 0 2 35 
Montana ............. 27 I 4 25 0 0 <) 66 
Nebraska ............. I2 4 6 I 1 0 0 24 
Nevada .............• 4 3 10 3 0 1 0 21 
New Hampshire ....... 4 4 0 10 0 0 I 1Q 

New Jersey ........... 5 20 0 2 1 1 I 30 
New Mexico .......... 7 5 10 12 I 0 2 37 
New York ............ 23 49 4 I3 3 0 6 98 
North Carolina ........ II 9 3 6 1 0 0 so 
North Dakota ........ 25 6 0 19 0 0 I 51 
Ohio ................. 25 40 9 JO 4 0 5 113 
Oklahoma ............ 24 8 7 6 I 0 0 46 
Oregon ............... I4 4 8 5 0 0 2 33 
Pennsylvania ......... IO 70 I2 13 2 I 8 ll6 
Rhode Island ......... 0 4 0 4 0 I 2 II 

South Carolina ........ II 2 3 11 0 3 I 3I 
South Dakota ......... I4 8 0 4 0 0 0 26 
Tennessee ............ li 3 6 6 0 0 0 26 
Texas ..•............. ss IO 24 40 I2 0 I I45 
Utah ................. 8 I IS 3 0 0 0 27 
Vermont. ............ 3 5 0 2 I 0 0 II 

Virginia .............. I2 IO 5 5 I 2 0 35 
Washington ........... IS II 6 6 3 I 3 48 
W~st Vi~ginia ......... 6 5 0 7 0 0 I I9 
W1sconsm ......... , .. 19 25 5 6 0 0 2 57 
Wyoming ............. II I IO I2 0 0 0 34 

---------------
Totals ........... 702 570 259 sSo ss 24 I04 2,297 

Par-
tially 

or 
/lilly 

d light I' 

---
12 

2 
16 
6 

62 
7 
8 
2 
3 

22 
20 
I5 
29 
I7 
12 
18 
5 

11 
2 
7 
7 

2J 
8 
6 

I3 
4 

15 
I3 
0 
8 

IJ 
25 

7 
0 

22 
2I 
I9 
40 

2 
9 
I 

9 
so 
IS 
0 

II 

13 
I 

17 
IJ ---

664 
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AVIATION GASOLINE TAX SUMMARY 
Stal e T ax 

Alabama . .............. 6 c 
Arizona .... . . ..... . . . . -c 
".. r~ansas .. . ...... . .. . - ~ ~ c 

a hfornra ... ...... .... c 
Co lorado .. .. . .. . .. .... 4c 
'o nnccticut ... .. ..... . . 2c 

Delaware . . . .. .. . . . ... . 3c 
Di t. of o lurn b ia ...... -
f'lorida . . .... . ..... . ... 7c 
.co rg·ia .. . . ..... . ... .. 6c 

Idaho .... . .. . . .. .. . . .. Sc 

Illinois .. . .... . . . ... . .. 3c 
lndiana . . . . . . . .. . . .. . .. 4c 
Iowa . ... . ... • .. . . . . ... 3c 
K_an sas . . . ....... . .. . .. 3c 
Kentucky . . . . .... . .... . Sc 
Louis iana ... .. ..... . ... Sc 
::O.bine . . .... . . ... .. . . .. 4c 
!\fa ryland .... . . . . .. . . .. 4c 
Massachusett s* . . . .. . .. 3c 

Michigan ........ . ..... 3c 
l\finnesota . . .. . .. . . . .. .. 3c 
Miss iss ippi* .... . . . . .... 6c 
hl is so u ri . . . .. .. ... . . .. 2c 
iV[ontana .... . . ........ · c 
Nebraska . . . .. . .... . .. . Sc 
Nevada . .. . .. . ... . .. .. 4c 
New Hamps hi re ........ 4c 
New J ersey ... . .. . .... . 3c 
New M ex.ico . .. .. . . . . .. Sc 

New York .. .. . . . . ... .. 3c 
North Ca rolina" .. ..... 6c 

(f) 

• orth Dakota . . .. . . .... 3c 
O hio ... ... . .. .... . . ... 4c 

Oklaho ma . .. . . . .. . .... 4c 

O regon .. .. ... . . . .. .. . . Sc 
Pennsy lvan ia . . 3c 

Rhode I s land . . . .... .. . 2c 
South Car olin a .. . . . . .. . 6c 
South Dakota ... .... ... 4c 
Tennessee . . ... . .. . . .. . 7c 

T exas . ... . ..•. . . .. ... . 4c 
U tah . . ... . . .. . .. . . ... 4c 

Vermont ...... . . .. ... . 4c 
V irg inia . . . . . . . . . . . . . 5c 
W ashin gton ... ...... . . Sc 
\Vest Virginia ........ 4c 
vViscon sin . .... . ... .. .. 4c 
\ Vyoming .. . . .. ..... .. 4c 

Disposii io ns o f 
R eceipt s 

App/icoble to 
A ircraft 

Fuel 
Highways Yes 
Highways ; RF .. Fund Yes 
H~ghway ; irpo rts 
H1ghway s 
Ri~hwa,·s · Relie f 
Hig hwa)·s ' 
Highways 
Hig hways 
l<oad ; clrool· 
Road ; drool 
\i rfuel tax t . \ e ro· 

nautics Fund 

1\'io 
Yes 
Yes 
N 
Yes 
Ye 
Ye 
Ye 
Yes 

Highways ; ."c hoo ls Ye 
Highways Ye 
Highways Yes 
Highways Yes 
Highways Ye 
IIig hway : Re lie f Yes 
Highways Yes 
H ighways Ye 
Highways ; Gene ral Fund Ye 

H ighways ; Aeronauti s 
Highways 
H ig h ways 
Highways 
Highways 
Highways 
H ighways 
Highwa ys 
Traffic: \\ aterways 
1-[ ighw3ys 

Highways; Genera l Fund 
Highways 
Highways 
H ig h ways ; Schools ; 

Poor Relief 
Highways 

H ighways ; 4 e~onaut i cs 
H ighways; _Relt f ; 

Aeronautrcs 
Highways 
Highways 
H ighways 
Highways ; Gene ral F und 

except $50,000 to 
irways 

High ways; Schools 
Highwa ys 

H ig hways 
Hi ghways; Bridges 
H ighways 
Highways 
Highways 
Highways; Airports 

Yes 
Yes 
Yes 
Ye 
Yes 
Yes 
Yes 
Yes 
No 
Y es, unles 

so ld in int er­
tate com­

merce 
Yes 
Yes 
Yes 
Yes 

Yes. wtless 
inter-s tate 
flying 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes . unless 

inter-st ate 
fl y ing 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

(a) vVhen s to red and actua ll y used in inter-state; othe rwise must pay tax. 
(b) A irports sell gasol ine tax free . 
(c) Only upon proof of inter -sta te schedules . 
(d) Exempts U. S. Mai ls. 
(e) On purchase o f 50 o r more _ga llons. 

477 

Exemption or 
Re{ru:d 

l\o 
Refund 
Exemption 
Refund 
Refund 
Exemption 
Refund 
Refund 
Exe.mpti n (:1 ) 
No 
R efund 

Refund 
Refund (b) 
Refund 
Exemption 
No 
1 0 
~ of tax 

Refund 
Refund and/ or 

Exemption 
Refund 1 .c cl 
Refund 
Refund (d) 
Refund 
Refund 
No 
Refund 
Refund 
Exemption 
Refund (e) 

Refund 
Refund (g ) 
Refund 
Refund 

No 

R efund 
No 

Refund 
No 
Refund 
No 

Refund 
No 

No 
Refund 
Refund 
Refund 
R efund 
l\o 

(f) To be 4c afte r A pril 1, 193o. . 
(g) Exemption if gasoline is adapted for an·plane use on ly a nd cannot be u sed in motor 

vehicles. · d · d" · 
Includes both refun d and exetnptJ on un er certa tn con ttJo ns. 
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STATE LAWS RELATING TO LICENSING 

OF 

AIRCRAFT AND AIRMEN 

January r, 1935 

The following summary of the status of state licensing laws, classifying them into 
nine different groups so as to indicate the character of the laws in each state and the 
year in which the acts were passed, was prepared by the Legal and Legislative Research 
Service of the Aeronautical Chamber of Commerce especially for The Aircraft Year 
Book for 1935. 

I. STATES REQt'IRIXG FEDERAL Lin:xsE FOil AI.L ,\,RcR.\FT ""D AIR"E": 

I. Alabama 
2. Arizona 
3. California 
4. Delaware 
5. Florida 
G. Georgia 
7. Idaho 
8. Illinois 
9. Indiana 

10. Iowa 
11. Kansas 
12. Kentucky 
13. Louisiana 
14. Michigan 
15. Minnesota 

16. Mississippi 
17. Missouri 
18. Montana 
19. Nebraska 
20. New Jersey 
21. New Mexico 
22. New York 

(1931) 
(1929) 
(1929) 
0929) 
(1931) 
( 1933) 
(1931) 
(1931) 
(! 929) 
(1929) 
(1931) 

(1930, 1932) 
(1932) 
(1933) 
(1933) 

(1928) 
(1929) 
(1929) 
(1929) 
(1931) 
(1929) 

23. North Dakota 
(1928) 
(1930) 
(1931) 24. Ohio 

25. Oklahoma 
26. Pennsylvania 
27. Rhode Island 
28. South Carolina 
29. South Dakota 
30. Texas 
31. Utah 
32. Washington 
33. Wisconsin 
34. Wyoming 

(1931) 
(! 933) 
(1929) 
(1930) 
(1929) 
(1929) 
(1931) 
(1929) 
(1929) 
(1931) 

(Sec footnote a) 

(See footnotes a and b) 
(Same exceptions as stated in footnotes a and b) 
(State registration also required) 
(Same exceptions as stated in footnotes a and b) 

(Sec footnote c) 

(State registration also require<!. See footnote d) 
(Sec footnote e) 
(State registration also required. Sec footnote f) . 
(State registration may be required by Aeronautics 

Commission) 

(Except solo pleasure. See footnote g) 

(Does not apply to non·commcrcial airmen) 

(Except airmen in private or pleasure. flying) (h) 
(Covers only civil aircraft flown for lure) 
(Sec footnote a) 
(Sec footnote a) 
(Sarnc exceptions as statt·d in footnote~ a and h) 

(Except public aircraft of U. S. or Texas) 
(See footnote a-1st paragraph only) 

II. STATES REQUIUING Fr:DERAL LrcENSE FOR ALL CoM~IERCIAL 
ArRMEN IN CoMMEH.CIAr. FLYINti: 

:\IRCRAFT AND Au. 

I. C~lorado (1929) (See entry under VII, post) 
2. Dist. of Columbia (1926) 
3. Nebraska (1929) 

4. Nevada 
5. North Carolina 
6. Oregon 

(1929) 
(1929) 
(1931) 

III. STATES REQUIRING STATE 
I. Maine 
2. Maryland 
3. Massachusetts 
4. New Hampshire 
5. Oregon 

6. Tennessee 

(1929) 
(1930) 
(1922) 
(1929) 
(1929) 

(1931) 

(Applies to airmen of civil aircraft, passenger carry· 
ing) 

(Does not apply to airmen-see entry under III, post) 

OR FEDERAL LICENSE FOil ALL AIRCRAFT, ,\JR~!EN: 

(Except public aircraft and pilots thereof) 

(State registration required. See footnote j) 
< J >oes not apply to airnu~n-set" entry under I If, post) 

supra) 
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I\". STATES REQUIRISG STATE OR FEDERAL LICESSE FOR AIRCRAFT, AIRMEs ts CoM­

~tERCIAL FL\'ISG OsLY: 

X one. 

\". STATES REQl'JRISG STATE LICESSE FOR .\LL .:\IRCR.UT, c\JRMES: 

I. Arkansa,; (I 927) 
2. Connecticut (1927) 
3. \\"est Virginia (1931) 

\"I. STATES HEQl'IRISG STATE Lln:ssE FOR c\IRCRAFT, c\IR~IES '" COMMERCIAL FL\"­

JSG 0SL\": 

X one. 

\"II. STATES REQl'JRISG STATE LJCESsE FOR AIRCRAFT, .-\1RMES IS Xos-CoMMERCI.\L 

FLnsc: 

I. Colorado (1929) (c\pplies to airmen and not aircraft) 

\"1 I I. STATEs HEQt'IRING BoTn STATE .-so FF.nERAL LICESSES FOR ALL AIRCRAFT AND 

AIR~IES: 

1. Vermont 
2. \·irginia 

(1929) 
(1930) 

IX. ST.HES 11.\\"ISG Ko L1CESSE l{E\.!l'IRF.MESTs: 

X one. 

FooTsOTES 

(a) "PrO\·ided however that this restriction shall not apply to militarv aircraft of the 
L'nited Stat~s or of a State, Territory, or possession thereof, or to aircraft licensed by 
a foreign cou1;try with which the United States has a reciprocal agreement covering the 
operation of such licensed aircraft." 
"Provided, however, that this restricti.on shall not api?IY to pilots operating aircraft of 
the United States, or of a State, Terntory, or possessiOn thereof." 

(b) " ••• or to persons operating aircraft license~ by a forei~ country with which the 
United States has a reciprocal agreement covermg the operatiOn of licensed aircraft." 

(c) _ ~~ircraft, and pilots thereof, u;;ed exclusively in the gove:nment:'l sen·ice of the 
l: mted States or of any of the States are excepted, as are p1lots Without passengers. 

(d) Law does not apply to "public a!r.craft of .tl!e. Federal Governmc!'t, or o_f a State, 
Territory, or possession, or of a poh~1cal subdiVISIOn the':eof, or to aircraft hce~sed by 
a foreign country with which the Umted States has a reciprocal agreement covenng the 
operation of such licensed aircraft." 

(c) Law applies to all but "public aircraft," defined to mean "an aircraft used exclu­
sively in the governn1ental service of the l.:'_nited States." "...-\irmen" includes anyone 
who engages in the navigation of aircra_f~ wlule u_nder way and anyone who is in charge 
of the inspection, overhauling, or repamng of a1rcraft. 

(f) Law covers only airmen operating civil aircraft, and exempts from provisions militan· 
aircraft of the United States and aircraft licensed by country having reciprocal rela­
tions with United States, provided such aircraft is not engage<! commercially within 
the State. 

(g) Law does not apply to public aircraft owned by, or to pilots in the service of, the 
U. S. or State of l\lissouri. 

(I!) Law does not apply to aircraft used exclusively in the_ ~overnmental service of the 
U. S., of the National Guard or of one or more of the CIVIl departments of the State. 
Certain test flights also excepted. 

(j) Sta~e registration required of. resi~ent owners and airmen and of non-resident airmen 
and a1rcraft operating commercwlly m State. 
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POSTAGE RATES 
U. S. Air Mail to Foreign Countries 

Includinp: dispatch by the Cnited St.ates d<_>me~tic and foreig!l air .mail route,; to the countrv 
named and, in the case of <;anada, Color;tbta, ( uha and Mextco, rlt;;patch by tlw donw,;tic air 
mail routes of those countrtes where av:ulahle. 

Argentina ........ ···········································. 

( ·,·nts pa 
ha(f·•>um·,· 

Bahamas ...................... · .. ·.······· ......................... . 
Barbados ...... · · · · · · · · · · · · · · · · · · · · ·: · · · · · · · · · · · · · · · · · · · · · · · · ... . 
Bolivia (by ordinary means from :\requtpa, l'eru) ....................... _ ...... . 
Brazil. ...... ·········· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .............. . 
~~~~fz~~~· ............................... ·. ·. ·. ·. ·. ·. ·. ·. ·. ·.::: ·.::::: · ... ·. · ... · ................. --~~ .... ,a~ -'~··.r. ·:~~·~·~· 
Chile ....... ·············································· ................ . 

~S!:i~~~~;,; · • •. •. • · • • • • • • • • • · • · · • • • •. · • • • • • • • • • · • · • • • • • • • • .. • • • .. • • Dutch \Vest Indt~s: · · · · · · · · · 
Curacao, Bonatre: Arul!a .. ·.. . . . . . . . . . . . . . . . . . . . . . . ................ . 
St. Martins, St. J•,ustatllls, Saba................... . ..... . 

Ecuador ..... ·····································....... · · · · · · · · · · · 
Guadeloupe (including lJesirade, Lo;s Saintes, ~larie <ialante, 1·\:tit,: ··j·~ · ·: · s · · j ·. · · 

tholomew (Barthelemy) and the 1-rcnch part of St. ~I art ins). . . . . . . . rrt • · t. i.lr-
Guatemala .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·............ · · · · · · · · · · · · 
Gu!a_nas (British, Dutch, French) ........................... : : : : : · · ........... . 
Ha1t1 ....................... ········ ·· ·· ··· ······· ..... . 
Honduras (British~ .... · · · · · · · · · · · . · · ..................... : 
Honduras (Repubhc) ....... · ............................. . 
Jamaica ... ·.······························ ....... . 
Leeward Islands.: . . . · · · · · 

Anguilla Antigua, Barbuda, Domu11ca, ~Iontserr·1t \'t·vi. R 1 1 tophe~ _(S~. Kitts) ........................... • .. ' . .' ... . ':. ,., 011 ' a, St. ( 'hri,;. 
British V1rgm Islands. . . . . . . . . . . . . . . . . . . . . . . . . . · · · · 

W:Efi~~~L-••••·•••••·••••••••••••••··•••-··········· Paraguay (by ordinary means from Buenos Aires, :\r~c·n·ti,;~j ." : : : : · · · · · · · · · ...... . 

f£~:fc~< .• •••••••••.••... ·······•···••··· 
Uruguay ... · · · : · · · · · · · · · · : · · · ·: · · · · · · · . . . . . . . . . . . . . . . . . . . · · · · · · · · · .. 
Venezuela (~y a1r .to M'!-racatbo, Cumarcbo, La Guaira, Caripit ). · · · · · · · · · · ...... . 
Venezuela (mcludmg dispatch by Venezuelan air mail scrvi .~ i · · · · · · · · · · · .... . 

. ........ . 
. ....... . 

10 

~0 

-10 
so 
~0 

so 

10 
10 

.)0 

:.?0 

20 

15 

IO 

10 

20 
10 
~0 

10 

20 

.'iS 
40 
10 

rs 
20 

.'iS 
La Guaira) .... · .. · ·. ·........................... · ce rom ~laracaiho or 

Virgin Islands (Umted States) ........... ·.· . . . . . . . . . . . . . . . . . . . . . . . 4.:; 
Windward Islands (Grenada, Grenadmes, St. Lucia, St. Vincent): : : : : : : · · · · · · · · . . . ro 

30 

· ·......... .., 0 The. rate C!ncluding J?Ostage and fee for air dispatch) for the · . . -
livery m fore.tgn cou!ltnes, ~xcef!t Canada (above stated air matltspatch of ~rttclcs for de­
whether a1r dt~pa~ch Is .only m this country or in this country and 0 rge for Canada applies 
States domestic a•: ma1l routes (only) to the exchange office from t h' ahnada), by the United 
abroad by the ordmary means, is 8 CENTS PER OUNCE OR FRACJ'r<'l'N~ are to be sent 
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:\laj. Gen. ll. D. Foulois ...........................•.•........ Chief of the Air Corps 
t:rig. (;en. Oscar \\'estOHr .••...................•....... Assistant Chid of the Air Corps 
:\fajor Isaac SpaldinJ:l...... . .................•.....•..... \\'ar Plans Di,·., General Staff 

Navy 
Rear :\dmiral Ernest}. King .........•..........•.....•...• Otiei, Bureau of ,\eronautic~ 
Commander :\. D. Eernhanl. . . . ..•......•....•. Chi.-£, Plans Di,·., Bureau of Aeronautics 
Commander P. L. Carroll ...........•....•..........••. \Var Plans Div., Xaval O~rations 

Secretary, Jan·is Butler 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

:\a\'Y Building, \\'ashington, D. C. 

Laboratories, Langley Field, \'a. 

Created by act of Congress appro,·ed :\larch 3, 1915, for the supervision and direction of 
the scientitic study of the problems of flight. Its membership was increased to 15 by act ap· 
proved :\larch 2, 1929. The members are appointed by the President, and serve as such with· 
out compensation. 

joseph S. Ames, Ph.D., Chairman, President, 
johns Hopkins l"niversity, Baltimore, :\!d. 

David \\'. Taylor, D.Eng., Vice Chairman, 
Washington, D. C. 

Charles G. Abbot, Sc.D., !'ccrdary, Smith­
sonian Institution. 

Lyman j. Briggs, Ph.D., Director, I\ational 
Bureau of Standards. 

Benjamin D. Foulois, :\!ajor General, l'nited 
States Army, Chief of Air Corp~. \\'ar De­
partment. 

Willis Ray Gregg. B .. \., llnited States 
\Veather Bureau. 

Harry F. Guggenheim, :\I.A., Port Washing­
ton, Long Island, X. Y. 

Ernest J. King, Rear Admiral, United States 
Xavy, Chief, Bureau of Aeronautics, .1:\avy 

Charles A. Lindbergh, LL.D., Xew York City. 
William P. :\lacCracken, Jr., Ph.B., Wash­

ington, D. C. 
Henry C. Pratt, Lt. Col., l"nited States Army, 

Chief, :\latericl Division, Air Corps \\'right 
Field, Dayton, Ohio. ' 

Eugene L. \'ida!, C.E., Director of Air Com­
merce, Department of Commerce. 

Edward P. Warner, :\l.S., Editor of Aviation 
Xcw York City. ' 

R. D. \\'eyerbacher, Commander L'nited 
States Navy, Bureau of Aeronautics, Xavy 
Department. 

Orville Wright, Sc.D., Dayton, Ohio. 

Department. 
(;eorge W. Lewis, Director of Aeronautical Research 

John F. Victory, Secretary 
Henry J. E. Reid, Engineer in Charge, Langley 1\lemorial Aeronautical Laboratory, 

Langley Field, \'a. 
John J. lde, Technical Assistant in Europe, l'aris, France 

U.S. BUREAU OF STANDARDS 

Connecticut Ave. and Van Ness St., Washington, D. C. 

Lyman J. Driggs ..•.....•..•••.... ••·······••·•·••· ··• • · ·. • · .•..•..••....•.•• Director 
E. C. Crittenden ...•.....•...........••... · •. Assistant Director for Research and Testing 

Electricity ••.•.•..............••.... · • • • • • · • • · • • · · • · · • • • • .....•.••••. E. C. Crittenden 
\Veights and i\Ieasnres ..•.............. · · · · ... · ·······.F. S. Holbrook and H. \V. Bearce 
Heat and Power .•••........•.....•... · · · • · · · • • • • · · • · • · · • .••..•••..... H. C. Dickinson 
Optics .••• , ••••.••.•.............•... · · · · · · · • • · · • · · · • · · • ......•.•..•... C. :\. Skinner 
Chemistry ••••..........•............. · .. ·• ... •···•·· ...•...•.••.•..•••• P. H. \Valker 
:Mechanics and Sound ...•.....•.......... • .. • · · • · · • • ·. • • .•...•..••.......• L. J. Briggs 
Organic and Fibrous l\!aterials ........••.•... · · •..•.. · · .•.•.•........••... \Y. E. Emley 
Metallurgy •.••••.•••..••••••..•••••....• • • • • · · · • · · • · ••••••..•.•••••.•.. II. S. Rawdon 
Clay and Silicate Products ..•..•..•..•....•....••. •••• • ••.••.....•..••• , ..• P. H. Bates 
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U. S. COAST GUARD 
Department of the Treasury 

Washington, D. C. 
Henry 1\[orgenthau, Jr., Secretary of the Treasury 

Stephen B Gibbons, Asst. Sccy. in Charge of Customs, Coast Guard and Xarcotics 
Rear Admiral ir. G. Hamlet ••••.•••....•....•..............•.••••••.•••.• Commandant 
Lieut. Comdr. C. C. von Paulsen (acting) •........................ Otief, Aviation Section 
Lieut. L. 1\f. Melka (acting) ••.••••..•...................•.. Asst. Chief, A'·iation Section 
H. S. Cocklin................................... . ...... Senior Aeronautical Engineer 

U. S. FOREST SERVICE 
Department of Agriculture 

Washington, D. C. 
Henry A. \Vallace, :-;ccrctary of Agriculture 

Otic£ Forester: F. A. Silcor. 
Northern Region •.......••••..................•••• Headquarters: 1\lissoula, :\lont. 

!~van \V. Kelley, l<egional Forester 
Rocky 1\Jountain Region .................•.....•..• I lcadquarters: Denver, Colo. 

Allen S. Peck, Hcgional Forester 
Southwestern Region ....................•••.....•. Headquarters: AlbucJucrque, N. 1\f. 

Frank \V. Pooler, Regional Forester 
Intermountain Region .................... , .•••..•• Headquarters: Ogden, L'tah 

R. II. l<utledgc, J{cgional Forester 
California Region .......................••....•••• Headquarters: San Francisco, Calif. 

S. ll. Show, l<egional Forester 
North Pacific Region ....................•••••••••. Headquarters: Portland, Oregon 

. C. J, Buck, [{cgional. Forester 
Eastern Reg10n .........................•..•..•••. Headquarters: \Vashmgton, D. C. 

[{. :\1. Evans, Regional Forester 
Southern Region .........•...............•••.•...• Headquarters: Atlanta, Ga. 

. Joseph C. Kircher, Regional Forester 
North Central Reg"'" ...........•............•....• Headquarters: Milwaukee, \Vis. 

. Earl \V. Tinker, Regional Forester 
Alaska l~eg10n · ·. · · · · · · ·. · ..... , ..........•••••••• Headquarters: Juneau, Alaska 

Charles H. Flory, Regional Forester 

U.S. WEATHER BUREAU 

Department of Agriculture 
Washington, D. C. 

lf<"nry A. Wallace, Secretary of ,\gl'iculture 
Willis Ray Gregg .. · · · · · · · · · · · · . • ....•.....................•.........•...••••••• Chief 
Charles C. Clark . · · · · · · · · • · .• · .•..........................•........•. Assistant Chief 
William Wehc•··. · · · · · · · · · · · · ·. · · .....................•................... Chief Oerk 

Aerological Division 
Delbert M. Little ..... ········.•· ..................................••........... Chief 
Leroy T. Samuels .. ···········.· •......................•...............•.... Assistant 
Paul A. Miller ....... · · · · · · · · · · · ...................................•........ Airways 
William C. Hain<''·. · · · · · · · · · · · · · • • .....•............ In Charge Hoover Airport Station 

Forecast Division 
Edgar B. Calv<·rt. . . . . · · · · · • · · · · · • ..................•...•••...........••.•..... Chief 
Ivan R. Tannehill. .... ····· .. · .... · .......................................... \ssistant 

District Forecasting 
Charles J:,. Mitchell ........ · • · • • • · · · • .•...........•................. District Forecaster 
R. Hanson Weight mall .•• • • • • • • • • · • ••••••.••••.•••••.••.••.•••.•.•• District Forecaster 

Instrument Division 
Benjamin C. K:ulel ........... ·. · · • • · · .......................................... Chief 
Roy N. Covert ..........•..... • · • · •. • • ..................................... Assistant 
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Library 
Charles F. Talman.. • ....... . •.••...•.•.••..•••...••.•.•••••••.•••...•.•••... Chief 

Field Organization-District Forecasting 
Chieago. . . . . . . . . . ...••....•..•.......•..••.•......•..••.......••. Charles ,\. Donne! 
Denver........... • • . . ..•.......•..•.••.••...•••.•..•••.••.......• Julius ~[. Sberier 
Xew Orleans . . . . . . . . . . . . . . . . . . . . . . . . . ••......•••.•.••••.......•. Isaac ~[. Oine 
San Franc:i>co...... . .............•••••...•.•••••••..•.•.•......... Edward H. Bowie 

General Supervising Airway Stations 
(Four-hourly Airway,- Forecast Centers) 

Atlanta. . . . . . . . . . . . . . ....•.•......•.••••••••.•.••.•.••...••• Eugene !II. Barto 
Chicago ..•...............•.........•......•..•........•....••••••..•• Fred H. \Vec:k 
Cle,•elaml •............................................•.•....••••• Clarence G. Andrus 
Dallas. • • • • • • . • . • . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . • . • . . . . . • .••••...••• Albert \V. Cook 
Kansas City •••....••...................•......................••••••. \'inc:ent E. Jakl 
Los Angeles (Burbank).. . . . . . . . . . . . . . . . . ...............•..••.. George M. French 
Xew York (Xewark) ................................................... Homer \V. Ball 
Portland, Ore .••.•.•................•............................•.••. Julius C. Smith 
Salt Lake City •.•.•....................•....•..................... Harry ~[. Hightman 
:-;an Francisco (Oaklantl) ••..........................•..........•......•• John A. Riley 

THE NATIONAL ASSOCIATION OF STATE 

AVIATION OFFICIALS 

Officers for 1934-35 

Eleele<! :;~J>temher :?9, 1934 

President 
FRED L. Smn1 

Director of Aeronautics 
State of Ohio 

Secretary-Treasurer 
• FRED D. FAGG, ]R. 

lllmois Aeronautics Commission 

Vice President 
l'RED B. SHERIFF 

Chairman. :Montana 
Aeronautics Commis..o;ion 

Legal Counsel 
GEORGE B. LOGAN 

St. Louis, ~[o. 

Regional Vice Presidents 
North East 

CHARLES L. MORRIS 
Commissioner of Aeronautics 

Connecticut 

East Central 
FLO"J'D E. EYANS 

Director, Dept. of Aeronautics 
Michigan 

South Central 
Eo McDoNALD 

State Highway Commission 
Oklahoma 

North Western 

ELLSWORTH FRENCH 
State Airport Adviser 

Washington 

South East 
A. B. Mc!\IuLLEN 
Director of Aviation 

Florida 

North Central 
]OHN D. AKEIUL\N 

Aeronautics Commission 
::\linnesota 

South Western 
D. R. BRIMHALL 

lTtah Pacific Ainvavs 
Utah · 
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CONGRESSIONAL COMMITTEES 
INTERESTED IN AVIATION 

Standing Committees of the 74th Congress 1st Session 

Duncan U. Fletcher 
Hugo L. Black 
J. Hamilton Lewis 
Mareus A. Coolidge 
M. M. Logan · 
Robert R. Reynolds 
Nathan L. Bachman 
F. Ryan Duffy 

David I. Walsh 
Millard E. Tyding 
Ellison D. Smith 
George McGill 
Richard B. Russell, Jr. 
Homer T. Bone 
Harry Flood Byrd 
William H. Dieterich 

Park Trammel 
Carl Hayden 
George McGill 
Josiah W. Bailey 
William J. Bulow 
James F. Byrnes 
M. M. Logan 
Fred H. Brown 
Joseph C. O'Mahoney 

Kenneth McKellar 
Royal S. Copeland 
Carl Hayden 
Elmer Thomas 
James F. Byrnes 
Millard E. Tydings 
Richard B. Russell, Jr. 
Marcus A. Coolidge 
Alva B. Adams 
Pat McCarran 
John H. Overton 

Ellison D. Smith 
Burton K. Wheeler 
Robert F. Wagner 
Alben W. Barkley 
Matthew M. Neely 
William H. Dieterich 
Augustine Lonergan 
Huey P. Long 
Fred H. Brown 

SENATE 
Military Affairs 

Morris Sheppard (chairman) (D-Tex.) 
(D-Fla.) Elbert D. Thomas 
(D-Ala.) Bronson Cutting 
(D-Ill.) Robert D. Carey 
(D-:\Iass.) L. J. Dickinson 
(D-Ky.) Warren R. Austin 
(D-N. C.) W. Warren Barbour 
(D-Tenn.) Vacancy 
(D-Wis.) Vacancy 

Naval Affairs 

Park Trammel (chairman) (D-Fia.) 
(D-Mass.) Vacancy 
(D-Md.) Frederick Hale 
(D-S. C.) Jesse H. :\letcalf 
(:O.Kan.) James J. Davis 
(D-Ga.) Henry W. Keyes 
(D-Wash.) Hiram W. Johnson 
(D-Va.) Vacancy 
(D-Ill.) Vacancy 

Post Offices and Post Roads 

Kenneth McKellar (chairman) (D-Tenn.) 
(D-Fia.) Vacancy 
(D-Ariz.) Thomas D. Schall 
(D-Kan.) Lynn J. Frazier 
(D-N. C.) Robert M. LaFollette, Jr. 
(D-S. D.) W. Warren Barbour 
(D-S. C.) James J. Davis 
(D-Ky.) Ernest \V. Gibson 
(D-N. H.) Vacancy 
(D-Wyo.) Vacancy 

Appropriations 

Carter Glass (chairman) (D-Va.) 
(D-Tenn.) John H. Bankhead 
(D-N. Y.) Joseph C. O'Mahoney 
(D-Ariz.) Frederick Hale 
(D-Okla.) Henry W. Keyes 
(D-S. C.) Gerald P. Nye 
(D-Md.) Frederick Steiwer 
(D-Ga.) Peter Norbeck 
(D-Mass.) L. J. Dickinson 
(D-Colo.) John G. Townsend, Jr. 
(D-Nev.) Robert D. Carey 
(D-La.) Vacancy 

Interstate Commerce 
(D-S. C.) 
(D-Mont.) 
(D-N. Y.) 
(D-Ky.) 
(D-W. Va.) 
(D-Ill.) 
(D-Conn.) 
(D-La.) 
(D-N. H.) 

Carl A. Hatch 
Vacancy 
James Couzens 
Jesse H. Metcalf 
Daniel 0. Hastings 
Wallace H. White, Jr. 
Arthur Capper 
Vacancy 
Vacancy 
Vacancy 

(D-l:tah) 
(R-~. :\lex.) 
(R-Wyo.) 
(R-Ia.) 
(R-Vt.) 
(R-N. J.) 
(R- ) 
(R- ) 

(D- ) 
(R-).Ie.) 
(R-R. I.) 
(R-Pa.) 
(R-N. H.) 
(R-Calif.) 
(R- ) 
(R- ) 

(D- ) 
(R-).Iinn.) 
(R-N. D.) 
(R-Wis.) 
(R-~. J.) 
(R-Pa.) 
(R-Vt.) 
(R- ) 
(R- ) 

(D-Ala.) 
(D-Wyo.) 
(R-1\Ie.) 
(R-N. H.) 
(R-N. D.) 
(R-Ore.) 
(R-S. D.) 
(R-Ia.) 
(R-Del.) 
(R-Wyo.) 
(R- ) 

(D-N. Mex.) 
(D- ) 
(R-~Iich.) 
(R-R. I.) 
(R-Del.) 
(R-Me.) 
(R-Kan.) 
(R- ) 
(R- ) 
(R- ) 
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Special Committee to Investigate Air and Ocean Mail 
Contracts 

William 1-1. King 
Pat ~lcCarran 

Hugo L. Black (chainnan) (D-Ala.) 
(D-t"tah) Warren R. Austin 
0>-Xe\".) Wallace H. White, Jr. 

Special Committee on Investigation of the Munitions Industry 

James P. Pope 
Homer T. Bone 
Bennett Champ Clark 

eerald P. Xye (chainnan) (R-X. D.) 
(D-Ida.) Walter F. George 
(D-Wash.) \\". Warren Barbour 
(D-~Io.) Arthur H. \'andcnberg 

HOUSE OF REPRESENTATIVES 

Lister Hill 
james ~1. Fitzpatrick 
jed johnson 
Suma F. ~lontet 
Andrew j. ~lay 
R. Ewing Thomason 
William X. Rogers 
Chester Thompson 
Dow W. Harter 
Charles I. Faddis 
Clarence \V. Turner 
Richard ~1. Duncan 

Patrick H. Drewry 
Stephen W. Gambrill 
John J. Delancy 
Frank C. Kniffin 
Joachim 0. Fernandez 
Patrick J. Boland 
Leonard W. Schuetz 
William H. Sutphin 
joseph B. Shannon 
William J. Scars 
John J. !\lcGrath 
Colgate\\". Darden, Jr. 
\\".D. :\lcFarlane 

Edward T. Tavlor 
William B. Oli;;er 
Anthony J. Griffin 
John N. Sandlin 
Clarence Cannon 
Clifton A. Woodrum 
William \\". Arnold 
John J. Boylan 
Tilman B. Parks 
Louis Ludlow 
William J. Granfield 
Thomas L. Blanton 
Thomas S. McMillan 
Glover H. Cary 
Bernhard l\L Jacobsen 
Vacancy 
Vacancy 

Military Affairs 

John J. ~lcSwain (chainnan) (D-S. C.) 
(D-Aia.) Theodore.-\. Peyser 
(D-X. \".) .\ndrew Edmiston 
(D-Okla.) \"acanc\" 
(1>-La.) \"acanc~· 
(D-Ky.) Harry C. Ransley 
(D-Tex.) Walter G. Andrew:< 
(1>-S. II.) Theodore Chri>tianson 
(D-Ill.) Donald H. :\[cLean 
(D-Ohio) Chark-s A. Plumlt.·,· 
(1>-l'a.) \"acancy -
( 1>-Tenn.) Vacancy 
(D-:\Io.) \'acanl-y 
Paul J. Kvale (F -L.-:\1 inn.) 

Naval Affairs 

Carl Vinson (chainnan) (D-Ga.) 
(D-\"a.) 
(1>-~ld.) 
(1>-S. Y.) 
(D-Ohio) 
(D-La.) 
(1>-l'a.) 
(D-111.) 
(1>-X. J.) 
(D-:\lo.) 
(D-Fia.) 
(!>-Calif.) 
(D-\'a.) 
(D-Tcx.) 

l\Iarion .-\. Zionchcck 
John :\1. O'Connell 
Vacancv 
VacanL-)· 
George 1'. Darrow 
A. Piatt Andrew 
Charles D. :\1 ill art! 
George Burnham 
William L. Higgins 
\"acancy 
Vacancv 
Vacancy 

Appropriations 

Jame:' 1'. Buchanan (chairman) (D-Tex.) 
(D-Colo.) 
(D-Ala.) 
(D-N. Y.) 
(D-La.) 
(D-Mo.) 
(D-\'a.) 
(D-lll.) 
(D-N. Y.) 
(D-Ark.) 
(U-Ind.) 
(D-l\Jass.) 
(D-Tex.) 
(D-S. C.) 
(D-Ky.) 
(D-la.) 
(D- ) 
(D- ) 

\-acancy 
Vacancy 
Vacancy 
john Taber 
Robert L. Bacon 
Richard B. Wigglesworth 
Clarence J. l\lcLeod 
Lloyd Thurston 
Florence P. Kahn 
John T. Buckbee 
Chester C. Bolton 
William P. Lambertson 
D. Lane Powers 
J. William Ditter 
Vacancy 
Vacancy 
Vacancy 

(R-Vt.) 
(R-:\Ie.) 
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(D-Ga.) 
(R-X. J.) 
(R-:\lich.) 

(D-X. Y.) 
(0-W. Va.) 
{D- ) 
(D- ) 
(R-Pa.) 
(R-S. Y.) 
(R-:\Iinn.) 
(R-X. J.) 
(R-Vt.) 
(R- ) 
(R- ) 
(R- ) 

(D-Wash.) 
(D-R. I.) 
(D- ) 
(D- ) 
(R-Pa.) 
(R-:\lass.) 
(R-S. Y.) 
(R-Calif.) 
(R-Conn.) 
(R- ) 
(R- ) 
(R- ) 

(D- ) 
(D- ) 
(D- ) 
(R-~. Y.) 
(R-X. Y.) 
(R-l\lass.) 
(R-~Iich.) 
(R-Ia.) 
(R-Calif.) 
(R-Ill.) 
(R-Ohio) 
(R-Kan.) 
(R-N. J.) 
(R-Pa.) 
(R- ) 
(R- ) 
(R- ) 



Milton A. Romjue 
William F. Brunner 
Harry L. Haines 
Thomas G. Burch 
Arthur P. Lamneck 
Martin L. Sweeney 
George W. Johnson 
John C. Taylor 
Donald C. Dobbins 
John F. Dockweiler 
Vacancy 

George I-Iu_ddleston 
Clarence F. Lea 
Robert Crosser 
Parker Corning 
Alfred L. Bulwinkle 
Virgil Chapman 
Paul H . Maloney 
William P. Cole, Jr. 
Samuel B. PettengiLl 
Edward A. Kelly 
Edward A. Kenney 
George G. Sadowski 
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Post Office and Post Roads 

James M. Mead (chairman) (D-N. Y.) 
(D-Mo.) Va cancy 
(D-N. Y.) Vacancy 
(D-Pa.) \ acancy 
(D-Va.) Vac."lncy 
(D-Ohio) \ acancy 
(D-Ohio) I saac H. D outri h 
(D-W. Va. ) Fred A. Hartley, Jr. 
(D-S. C. ) P hilip A. Good win 
(D-Ill.) J ohn T . Bu kbcc 
(D- Calif.) WiLliam D . T homas 
(D- ) Va cancy 

\ a ca ncy 
\ acancy 

Interstate and Foreig n Commerce 

Sam Rayburn (chairman) (D-T cx.) 
(D-A.la.) J oseph P. l'vfonagha n 
(D-Calif.) Vacancy 
(D-Ob.io) Vacancy 
(D-N. Y .) Vacan cy 
(D-N. C. ) John G. Cooper 
(D-Ky.) Carl E . Mapes 
(D-La.) Charles A. Wol verton 
(D-!v[d.) James Wolfenden 
(D-Incl.) Pehr G. Holmes 
(D-Ill.) Schuyler Merritt 
(D-N. J.) B. Carroll Reece 
(D-Mich.) James W. Wadsworth 

House Subcommittee of Military Affairs Committee 
(Investigation into military aircraft contracts) 

Lister Hill 
Numa F. Montet 
Andrew Edmiston 

William N . Rogers (chairman) (D-N . H .) 
(D-Aia.) Charles A. Plumley 
(D-La.) Samuel L. Collins 
(D-W. Va.) Paul J. Kvale 

(Delegate) Samuel W. King (R-1-Iawaii) 

(D- ) 
(D- ) 
(D - ) 
(D - ) 
(D- ) 
(R -Pa. ) 
(R-N . J.) 
(R-~ - Y.) 
(R-Ill.) 
(R- N. Y .) 
( R- ) 
( R- ) 
( R- ) 

(D -Mon t. ) 
(D- ) 
(D - ) 
(D- ) 
(R-Ohio) 
(R-M icb .) 
(R-N . J.) 
( R-Pa .) 
(R -Mass.) 
(R-Conn. ) 
( R-Ten.n. ) 
( R- . Y.) 

(R-Vt. ) 
(R -Calif.) 
(F-L-M inn .) 

DIPLOMATIC SERVICE TO THE UNITED STATES 
The following foreign aeronautical representatives ma y be addressed at their respect i,-e 

embassies in Washington, D. C. 
Argentina · · · · · · · ··· ... Commander Guillermo B. Mackinlay, Naval Attach e 
Belgium · · · · · · · · - · · • · .. Mr. Raoul Grenade Commercial Counselor 
Bulgaria . · · · · · · · ···· ... Mr. Vladjmir S. M~noloff, Secretary of Legation 
Ca~ada .. · · - · · · · · · · · · -·Mr. Merchant Mahoney, First Secretary _ 
Ch\le ... · · · · · · · · ·······Senor Don Carlos de Ia Barra, Commerc1al Sec reta ,-y 
Chtna ... · · · · · · ·······.Mr. Yung Kwai Counselor of Embassy 
Colombia .... . . . ....... Senor Jose M. Saenz Commercial Attach e 
Costa Rica · · · · · · ·······Senor Don Manuel Gonzalez-Zeled6n , Minister Resid ent 
Cuba ..... ·: · · · · · · · · · · ·Major Felipe Munilla, l\'lilitary Attach e . 
Czechoslovakia · · · · · ····Mr. Otakar Kabelac First Secretary of Legatwn 
Denmark . - · · · · · · · · · · · · M_r. Harald Osterb~rg, Commercial Attache 
Egypt ...... · · · · ···-···Nicolas Khalil Bey, First Secretary _ 
El Salvador . . · · · ·······Mr. Otakar Kabelac First Secretary of Legatwn 
Finland ... · · . · · ·······Dr. Sigurd von Numers Secretary of Legati on and Charge 

d:Affaires ad interim · 
France ....... ·- · · · · · · · iV~aJor Norbert Champsaur, Air Attache . _ . 
Germany ... . ... ····-·.Lieutenant General Freidrich Von Boett.1cher, Military A ttach e 
Great Britain .. . . · · · · · ·Group . Captain G. R. M. Reid, Air Attache 
Greece ..... . ... · .. · · · • M~. N~cholas G. Lely, First Secretary and Charge d'Affaires ad 

tntenm 
Guatemala ... . .... · · · · · Sen,or ~r. Don Enrique L6pez-I-Icrrarte, Secretary and Charge 

d Affa1res ad interim 
Honduras . . . . . .. . ······Senor Dr. Don Julian R. Caceres, First Secretary of Legati on 
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Hungary .••.•.•••..••• :'.lr. Anthon)" de Bal:isy. Counselor of Legation 
Irish Free ~tate .•...••• :\1 r. Robert Bretman, Secretary of Legation 
Italy • • • • • . • . . • . . ••• Lieutenant Colonel \'ineenzo Coppola, Air and :\Iilitary Attache 
Japan . . • . . . • . . . . • ••• Colonel Kenji :\latsumoto, :\lilitary Attache 

Captain Tamon YamaRUchi, Na\·al Attache 
Lithuania •..••.....•••• Ur. :\likas Bagdonas, Secretary of Legation and Charge d'Affaires 

ad interim 
:\.lexico •..•........•••• Dri2a~ier. ~.neral {.uan F. Azcirate. Pi no, Military Attache 
:-;_etherlands •....•...••• ~Jr. B. KletJn :\lo ekamp, Commerctal Counsdor 
:"or way • • . . . . . . • . . .• ~lr. Francis Irgens, ~eeretar~· of Legation 
l'anama ...•........•• -~enor Don Juan n. Cbe••alier, Secretary of J.egation 
Persia • • • • . . • . . . . ..••• )!ossein Khan :"a•·ab. ~ecretary o£ Legation 
Peru • • • • • • • . . . . . ..••• Dr. Juan :\lendoza Almenara, First ~ecretary of Emb:t>sy 
Poland . . . . . . . . . . ..•. ~lr. Janusz Zoltowski, Financial Counselor 
l'ortugal • • • . • . . . . . . •• ~lr. Jo;"to de Deus Ramos, ::;ecretary 
){umania ••.........•.• ~lr. l;eorge Honcesco, Financial Counselor of Legation 
~iam . • • • • • . • • . . . . ..•• ~lr. ~nga Xilkamhaeng, Third Secretar~· 
~ou~h Africa . . . . ....• :\lr. Johannes X. Theron, Secretary of Legation 
Spam . . . . . • . . . . . . . . . • :\lajor Jose \"ida!, :\l.ilitary J\ttach<~ 
Sweden • . . . . . • . . . . ... :\lr. Per \\"iikman, Commercial Counselor of J.cgation 
::;witzerlatlfl ............ :\lr. I.ouis 11 . .:\licheli, Counselor of Legation 
T.urkey • . . . . . . . . . . . .. \lr. Ibrahim Seyfullah, Secretar)" of Embassy 
l. S. S. R ............ :\lr. Vladimir Alexandro\"ich Burzin, :l.lilitary Attache 
t:rugua~· ••.•......•• ~Jr. J. Richling, Em·~y Extraordinary :md :l.li~ister Pl~nipoteniary 
\ enezuela ............. =-•·nor Don Pedro Rl\·ero. :'ecretan· of Legatton 
Yugoslavia .........••.• :\lr. (~nr<lon (;ordon·Smith, Attache!' · 

DIPLOMATIC SERVICE OF THE UNITED STATES 
U. S. Army 

l~erlin, Germany •..••••• Col. Jacob S. \Vuest, Air Corps; ::\lilitary Attache, Germany, the 
:"etherlands, Sweden, 1\on•·ay and Denmark; ,\ssistant :\lilitary 
Attache for Air, J\ustria, Czechoslovakia and :'witzerland. 

Paris, France ....••...• Col. Frank P. Lahm. Air Corps; :Military Attache, France an<l 
ll.-lgium; Assi:>tant :l.lilitary Attache for •\ir, Spain. 

London, En!llantl ......• Capt. John \V. ::\lonahan, Air Corps; Assistant :l.lilitary Attach.! 
for Air, Great Britain. 

Rom .. , Italy •..•.•.•.... Capt. Francis ::\1. Brad~·. Air Corps; Assistant l\lilitary Attache for 
Air, Italy and Greece. 

:\loscow, l{us~ia ••.•.... 1st Lt. Thomas ll. \\"bite, Air Corps; Assistant Military .\ttache 
for Air, U.S.S.R. 

U.S. Navy 

London, England ...••.. Lt. Cnn11lr. Leslie C. Stevens, Con,truction Corp~. Xaval A\"iator; 
Assistant Xa\"al Attache. 

Paris, France ...••...•• Lt. Comdr. n .. n H. \\"yatt. Xa,·al Aviator; Assistant Xaval 
Attache. 

AMENDMENT TO CODE OF FAIR COMPETITION 
OF THE AIR TRANSPORT INDUSTRY 

EFFECTIVE DECEMBER ro, 1934 

The Code of Fair Competition of the Air Transport Industr~' Shall be Amended by 
Adding to Article VII Sections 4 (Subsections a, b, c), 5, 6, and i as follows: 

4a. All articles carried as private luggage of passengers (whether carried in the baggage 
com11artment or by the passenger in the cabin), shall be considered as baggage and weighed 
and charged for as such. 

b. Free Baggage Allowance: Thirty-fi,·e (35) pounds of baggage for each passenger 
sha!I be; carried free of charge. This provision <loes t;ot .apply to sen•ic~s within either the 
terntones of Alaska or Hawaii or between such terntones and last pomt of departure or 
first point of landing in the continental United ~tates. . 

c. 01arge for Excess Baggage: Baggage m excess of thtrty-five (35) pounds for each 
passenger shall be charge<! for at the tariff rate for such baggage. No more than fifty pounds 
of baggage per passenger shall be carried, except bv special arrangement in each individual 
case. This provision does nQJ: apply to services within either the territories of Alaska or 
Hawaii or between such territories and last point of departure or first point of landing in the 
continental United States. 

5. No member of the industry shall knowingly withhold information requested con· 
cerning air transportation facilities, or knowingly gi\"e inaccurate information concerning 
such facilities. 
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6. "'" memhcr of the industry shall •lcfame a competitor hy fal"·ly imputing to him 
dishonorable conduct, inability to perform contract;;, <Juestionable credit standing, or by 
falsely disparaging the characll-r of his personnel or operation method' or the <Juality of hi> 
equip1nent or services. 

7. No member of the iiHlustry shall, after I kcemher I 0, I 9J-l, •lirectly or indirectly 
issue or give any free or reduct•d fare t•·ansportatiou to passengers. except (I) to Federal 
c:overnment employees traveling un I :o,·crnnwnt request for Transportation (Form 1030): 
(2} persons traveling on the carrier's business, it.; crnployees, its ofliccr~ anti director~, 
surgeons, physicians and attorneys, and the immc•liatc families of employees (the immediatt• 
family of an c.nploycc to include only wife or husband, chihlren, parents, sisters and 
brothers); (3) when on official business, to l'ost Office inspectors and officials, Bureau of ,\ir 
Commerce inspectors and oflicials, Customs House inspectors, Immigration inspectors. :\ir 
Transport Code .\uthority officials and employees, and Xational UecO\'t·ry :\•!ministration 
officials traveling on Air Transport CO<le Authority business; (-1) witnes"'s in connection 
with any legal matters in which the carrier is intt•rested; (5) pe1·sous injur,d in accitlt•nts 
and physicians an<l nurses attending such persons; l'rovided, howe\·er, that this pro\·ision 
shall not be construed to prohihit the interchange of passes for the officers. directors and 
employees of carriers by air and the immediate families of employees as described above: nor 
to prohibit any carrier from carrying passen~o:ers f•·ec with the ohject of pro\•i,Jing relief in 
cases of general cJlidcrnic, pestilence, or other calan1itous visitation; nor tn JJrohihit the issu­
ance of free transportation fur e•lucational purposes on regular sche•lule•l flights not to exceed 
one hund1·cd (100) miles or to the next schedule•! stop beyond one hundred 000) miles. 

Free passes may also be granted for scheduled flights in excess of a rnun•l trip from the 
point of origin to the next regular schedule•! stop beyond one hundre•l (100) miles on any 
route, for educational purpoSl'S, after fifteen ( 15) dnys from the mailing date of notice in 
writing by the member of the industry in question to the :\ir Transport Code Authorih•. 
Non-scheduled flights for c•lucational purposes nwy be granted within the discretion of ati\· 
member of the ilulustry. Educational purposes as herein used means any purpose whici1 
clearly serves to demonstrate the merits of air transportation to the public and which mav 
reasonably be expected to inc•·ease air traflic at full tariff rates. · 

Any agreement '!lade in writing for free transportation, prior to llecembcr I 0, 193-1. hy 
any member of the mdustry, shall not he considered a violation of the provisions of this 
section. 

The provisions of this Section shall not apply to scn·ices within either the territories of 
Alaska or Hawaii or between such tenitorics and last point of departure or first point of 
landing in the continental United States. 

AIR MAIL ACT OF 1934 

[Public-No. 308-73d Congress] [S. 3170] 

AN ACT 

To revi>;c air-mail laws, :IIHI to establish a commission to make a report to thl· Congress 
•·cconunending an aviation policy. 

J:e it enacted by the Senate and llouse of Representatives of the Unite•! States of 
America in <;ongress assemhled, That the Act of .\pril 29, 1930 (46 Stat. 259, 260: lT.S.C, 
Supp. VII, t1tle 39, sees. 464, 465c, 465d, and 465f), anrl the sections amended thereby are 
herehy repealed. 

SEc 2. (a) EfT.ective July 1, 1934, the rate of postnge on ai•· mail shall be 6 cents for 
each ounce or fractiOn thereof. 

(h) ·when used in this Act-
(1) The ten~1 "air mail" means mail of any class prepai•l at the rate of postage pre· 

scribed in subsectiOn (a) of this section. 
(2) The ternt ,:'J~ers,~~" includes an individual, partnership, associatiou, or coqloration. 
(3) The term pilot mcludcs copilot. 
SEC. 3. (a) The Postmaster General is authorized to award contracts for the transporta· 

tion of air ml!il by airplane between such points as he may design:tte, am~ ~or initial periods 
of not exceedmg one ~ear, to the lowest responsible bidders tender.mg suffic1ent guaranty for 
faithful performanc.e Ill accordance with the terms of the advertisement at fixed rates per 
airplane-mile: Provtded, That where the Postmaster General holds that a low bidder is not 
responsible or qualified under this Act such bidder shall have the right to appeal to the 
Comptroller General who shall speedily' determine the issue, and his decision shall be final: 
Provided fttrther, That the base rate of pay which may be bid and accepted in awarding such 
contracts shall in no case exceed 33 1/3 cents per airplane-mile for transporting a mail load 
not e~ceeding three hundred pounds. Payment for tmnsport";tion shall. he at the base rate 
fixed m the contract for the first three hundred pounds of ma•l or fractwn thereof plus one 
tenth of such base rate fo•· each additional one hundred pounds of mail or fraction thereof, 
computed at the end of 7ach calendar month on the basis of the average mail load carried per 
mile over the route dunng such month, except that in no case shall payment exceed 40 cents 
per airplane-mile. 

(b) No contract or interest therein shall be sol<l, assigned, o•· transferred by the per~on 
to whom such contract is nwar<ll'ri, to any other ]1e1·son without the appmval of the Post· 
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master l~eneral; and upon any such transfer without such appro\·al. the original contract, a­
well a" ~uch tran~fcr, shall at the option of the Postmaster General become null and void. 

(e) H. in the opinion of the Postmaster (;eneral, the public: interest requires it, he may 
grant an extens~on of an)" route, for a distance not in excess of one hundred miles, and only 
one: l'UC:h exten,.IOn shall be granted to any one person, and the: rate of pay for such exten· 
sion ~hall not be in excess of the contract rate on that route:. 

(d) The J>os!mastcr General may designate certain routes as primary and secondary 
routes and shall mc:lude at least four tran..c:ontinental routes and the: eastern and wc:stent 
coastal routes among primar)' routes. The character of the designation of such routes shall be 
published in the advertisements for bids, which bids may be asked for in whole or in part of 
such routes. 

(e) I£ on any route only one bid is received, or if the bids recci\'ed appear to the Post· 
master t;eneral to be exce,.,i,·e. he shall either reject them or submit the same to the Inter· 
state Commerce Commission for its direction in the premises beiore awarding the contract. 

(f) The Postmaster General shall not award contracts for air-mail routes or extend such 
routes in excess of an aggregate of twenl\'·nine thou!>and miles, and shall not establish 
schedules for air-mail transportation on such routes and extensions in excess of an annual 
aggregate of fort}' million airplane-miles. 

(g) Authority is hereby conferred upon the Postmaster General to provide and pay for 
the carriage of m31il by air in conformity with the terms of any contract l<:t. by ~im prior to 
!he Jl:lS!'<i_!;e of tlus Act, or which may be let J>Ur,.uant to a call for c:ompc:h~tve btds th_erefor 
""ued pnor to the Jlas,.a~o:<' of this ,\c:t, and to extend an\' ,-uch contract tor an addtllonal 
period. or periods not exceeding nine months in the aggregate at a rate of c:omJ>ensation not 
exceedmg that established ll\' this o\c:t nor that pro•·illed for in the original contract: Pro· 
~·idl"d, That .no such contract may he !'0 extended unless the contractor shall agree in writing 
to c:ompl)• w1th all the provisions of this Act during the extended period of the contract. 

='~:c. -1. The Postmaster I ;encral shall cau,.e advertisements of air-mail routes to be 
conSJli~uou~ly posted at each such post office that is a terminus of the ro':'te named in such 
advc:rt1~c:ment, for at least twentv da,•s, anti a notice thereof shall be pubhshed at least once 
a week fnr two c:on~ecuth·c: wc:c:ks in" •orne daih· newspaper of general circulation published 
in the cities that arc the termini f~r th~ route IJCi'fore the time of the opening of bids. 

. SEC. 5 .. After the bids are opened, the Postmaster General rna~· grant to a successful 
buldcr a penod of not more than thirl\• da\'S from the date of award of the contract to take 
the step~ ncce~sary to qualify for mail "sen·ices under the terms of this Act: Prcr.:idl'd, That, 
at the tunc of the award, the successful bidder excc:utes an adequate bond with sufficient 
surety guaranteeing and assuring that, within such period, said bidder will fully qualify 
under the Act faithfully to execute and to carry out the terms of the contract: Prcr.•idl'd 
furth!·r, That, i~ there is a failure so to qualify, the amount designated in the bond will be 
forfetted and pa1d to the t:nitc:d States of .America. 

SF.c. 6. (a) The Interstate Commerce Commission is hereby empowered and directed, 
after notice and hearing, to fix and determine bv order, as soon as practicable and from time 
to time, the iair and reasonable rates of compc;n,ation for the transportation of air mail by 
airplant' and the service connected therewith o,·er each air-mail route, but not in excess of 
the rates prm·i<l!!d for in this Act, prescribing the method or f!1Cthods by weigh.t or space, or 
b?t)t, or ntherw1~c, fn~ ascertaining such rates of compensation: a_nd to pubhsh th~ same, 
"htc_h shall contmue 111 force until changed by the sa1d CommiSSion after due not1ce and 
ht·armv;. 

(b) The Interstate Commerce C"ommis~ion is hereby directed, at least once in every 
ca!cndar.ycar from the date of Jetting of any contract, to rc,·iew the rates of compensation 
!temg pa!d to the holder of such contract in order to be assured that no unreasonable profit 
•~ res.ult1ng or accruing therefrnn1. In 'determining \\"hat 1nay constitute an unreasonable 
profit, the said Commission shall take into consideration all forms o·f gross income derived 
irom the operation of airplanes over the route affected. 

. (c) ,\ny con~ract which may hereafter be let or extended pursuant to t_he ~ro\:is!o.ns of 
tins .\ct, and. winch has been satisfactorily perf\>rmed by the con.tractor. dunn~ tis nn~ml or 
extended period, shall thereafter be continued m effect for an mdefintte penod, subJect to 
any rc;duc.tion !n .the rate of payment therfor, and such additim~al condition.s and terms, '!s 
the sa1d Comm1ss1on may prescribe, which shall be consl:'tcnt w1th the r.eq\llreme.nt~ of tlus 
Act; but any contract so continued in effect mav be ternnnated by the sa1d Commtsston upon 
sixty days' notice, upon such hearing and notice thereof to interested parties as the Com· 
mission may determine to be reas~nable· and mav also be terminated by the contractor at its 
option upon sixty days' notice.' 0 1; the' termination of any air-mail contract, in accordance 
":ith a_ny of. the provisions of this Act, the Postmaster G!!nc:ral may let a new contract for 
atr-ma1l serv1ce over the route affected as authorized in thiS Act. 

(d) All proYisions of section 5 or' the Act of July 28, 1916 (39 Stat. 412; U.S.C., title 
39\ sees. 523 to 568, inclusive), relatinJ:: to the. administrative metl~ods and procedure for the 
adJustment of rates for carriage of mail by ra1lr<!ads shall be app~tcable to the ascertat'!ment 
of rates for the transportation of air mail bv atrplane under tlus Act so far as conststent 
with the provisions of this ,\ct. For the purp?ses of _this sect~on the said ~ommission s'!all 
also have the same powers as the Postmaster General 1s authonzed to excrc1se under sectton 
10 of this Act. wit!~ respect to the keeping, examination, and auditing. of books, records,, an<l 
accounts of mr·ma1l contractors and it is authorized to employ spcctal agents or ·exammers 
to conduct such examination 0 ; audit who shall have power to administer oaths, examine 
\Vitnesses, and receive evidence ' 

(e) In fixing and detcrmi.ning the fair and reasonable rates of compensation for air· 
mail transportation, the Commission shall give consideration to the amount of air mail so 
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ca rried, the facilities supplied by the ca rrier, a nd it s revenue and profits f rom a ll ourccs , 
and from a consideration of these and other ma ter ia l c lement s , s hall fi x and esta bli s h r a te 
for each route w hich , in connectio n wi th the rates fixed by it fo r a ll other ro ut e , s ha ll Lc 
designed to keep the aggregate cost of th e t ra ns po rt a ti on of air m a il on and a fter Jul y l. 
1938, within the limits of the anticipated post a l revenue theref rom. 

S Ec. 7. (a ) J~fte r December 31, 1934, it s ha ll be unl aw ful for <l n y per on holding an 
air-tnail contract to bu y , acquire , hold, ow n, o r contro l, d irectly o r in d irec tl y , an y s ha res o f 
s tock or other interest in any other par tners hi p, associa ti o n, or corporati on engaged di rectl y 
or in directly in any pha se of the av iation in du tt·y, w hethe r so engaged th roug h :1 i r tr a n . 
portation o f pas sengers , expt·css, or mai l, th roug h th e holdin r o f an :tir- tnail contr3ct, o r 
through the m a nufacture ot· sale o f a irpl a nes, a ir plane part s . o r ot he r mat e ri a ls o r a ccc o ri e 
genera ll y u sed in air transpo rtation , and regardless of whe the r such buying, a cq ui iti on, 
h olding, ownership, or cont rol is clone directl y, or is accompli s hed in d irect ly , thro ug h a u 
agent, subs idiary , a ssoc iate, affi liate , o r by a ny othe r device wha tsoever : p ,.o-..,idcd, T ha t t he 
prohibit ions here in contained s ha ll n ot extend to inter es ts in landing field , ha nga r , or 
other ground facilities n ecessa ril y in cidenta l to the per forrnance o f th e tr a n portation e rv ice 
of such air-mai l co ntractor, nor to s hares of s tock in co r po r a ti ons who e prin cipa l bus incs 
is the maintenance or ope ra ti on of s u ch lan d ing fi elds, han gars , or other ground fa c ilities . 

(b) After December 31 , 193 4 , it s ha ll be unla w ful ( 1) fo r any partners hip, assoc ia ti on . 
or corporation, the principal bu s iness of which. in purpose or in fact, is the h olding o f s tock 
in other corpora ti ons, or (2) for any partners hip, assoc ia t io n , or co rpo ra ti o n eng ag ed directl y 
o r indirec tly in any phase of the av iation indu s tr y, a s s pecified in u b e ct ion (a) of thi s 
secti on. t o buy. acquire. ho ld. ow n . or con tro l. direct ly o r indirect ly , ei ther as spec ified in 
s uch s ubsecti on (a) o r othe r wise , an y s hares of s tock or ot her int e res ts in an y ot her partner­
ship, association, or corpo rati on w hich ho ld s a n air-mail co ntrac t. 

(c) No person s ha ll be qualifi ed to enter upon the pe .-fo rm ancc of an a ir-m a il contract , 
or therea fter to hold a n air-mail contract , if at or after tb c time s pecified f r the commence­
ment of mail tr a n sporta tt on under suc h contt·act . s uch person is (o r , if a partne r s h ip. a o ­
ciation , or corporation , has and retain s a mcrnbc r, officer, or· d ir·ec lor that i ) a n1Cn1bc r 
o fficer. direct?r, o r .s tockh older in any oth er par tn e rs hip, assoc i.:tti o n. or corpo ratio n. who~e 
principal bus m ess, 1t1 purpose o r in fact, is th e holding o f s tock in o ther corporation s , or 
whic h is engaged in an y phase o f the av ia ti on in dus try, as s pecified in su bsec t ion (a) of th is 
sec ti on. 

(d) No person shall be qualified to c ntc t· upon t he pe rforman ce o f, o r thereafter to h ld 
an air-mail contract, (! ) if at or after the time s pec ified for the commencement of m a il 
transpor~attan u nder such contract, such person is (or, if a partners hi p, a ssociat ion, or 
corporatto:1, has a _Inetnber, officer, or director, or an e n1ployce pc_rfo rm tn g genera l tn a na­
gcn a l duttes, that 1s) a n individual who ha s th ere to fore e ntered mto any unlawful com­
bina~ion to prevent the making of a ny bids for carrying th e '!'a il s : p,-ov idcd, That when eve r 
reqtttrcd by the Postmaster Genera l the bidder s hall s ubmtt an affidav tt executed by the 
bidde r, or by such of its office rs , director s, o r ge n era l m ana_gcria l employees as t.b e P o un ~ tcr 
Genera l m_a y <!cstgnatc, sworn to be fore an oflice r authortzt!d a nd empowered to adrmn ts tcr 
oaths? st~tmg IL1 such affida vit that the a ffiant has n ot e nte red n or p roposed to enter into any 
com.bmatto!' !O preven t the makin g of a n y bid fo r carrying the m a rl s , _nor n~ acle any a g rce­
~ent, or gtven or pcrforn1ed, or prmnised to g ive or pcrfo~·n1, any cons rdcrat t ~n ~vhatever to 
mdu ce at~Y other person to bid o r not to hi d for any m a rl cont ract, o r (2 ) t f rt pays a n y 
officer! <!trcctor, or re~ular employee co mpensatio n in any forn1, whetlt~r as salary, bonus , 
commlSSJon, or otherwtsc, at a rate exceeding $17,500 per year for full tunc. 

S~c. 8: Any company alleging to hold a clai m aga in st the Government on accou_nt of 
any an·-ma rl contract t hat may have heretofore bee n annu lled, may prosecute such c la tm as 
it may have aga rn st the United Sta tes fo r the cancelat ion of such contract in the Court of 
Claims of the United States, provided that s uch s uit be brought within one year from the 
da te of tl~e passage of thi s Act; and any person not inelig ible under the t e rms of thi s ;\ct 
who 9ualtfies ur~der the. other requirements of thi s Act , s hall _be cltgtblc to . contract fo r 
carrytng atr m a rl , n otwithstanding the provisions of scc tton 39o0 of the Rcv 1sed S tatutes 
(Act of June 8 , 1872). 

S EC. 9. Each person desiring to bid on an air-mail contract shall be requ ired to furni sh 
in its bid a list o f. all the stockholders holding more th an 5 per centum of it s en tir e capita l 
stock, and of rt_s . c!trecto rs. ~nd a statement cove ring th e financr~l. se t-up. mcluclm g a lr st of 
assets and lrabr~1tr es; and 111 the case of a corporati on, the orr;;:m~l a mount paid to s uch 
corporat ion for 1ts st?ek, and whether paid in cash, and if n?t patd m .c~s_h, a statemen t fo r 
what such stock was tssued. Such information and the financt a l r cspons tbdtt y of such b1dder, 
as well as the bond _offcr~d, may be taken into consideration by the Postmaster Genera l in 
deter rruning the qualtficattons of the bidder. 

SEc. 10. All persons holding air-mai l contracts shall be required to keep their books, 
records, and acc?unts under such regulations as may b_c promulgated by the Postmaster 
General, and he lS h ereby authorrzed to examine and aucl rt the books, r ecords, and accounts 
of such contractors and to require a full financial report under such regulations as he m ay 
presc ribe. 

S Ec. 11. Before the establishment a nd maintenance of an air-mail route the Postmast er 
General shall notify the S ecreta ry of Commerce who the reupon shall certi fy to the Post­
master General. the character ~f eguipmcnt to be 'employed and mai_nta it~ed on. each_ air-mai l 
route. In makmg tbts cleternunatton the Secretary of Commerce, 111 l1t s spe~tficatwns fur­
nished to the Postmaster General, shall determine only tbe speed, load capactty, and sa fety 
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features and safety devices on airplanes to be used on the route, which said specifications 
shall be included in the ad,·crtisement for bids. 

SEC. 12. The :'ccrctary of Commerce is authorized and directed to prescribe the maxi· 
mum flying hours of pilots on air-mail lines, and safe operation methods on such lines, and 
is further authorized to approve agreements between air-mail operating companies and their 
pilots and mechanics for retirement benefits to such pilots and mechanics. The Secretary of 
Commerce is authorized to prescribe all necessary regulations to carry out the provisions of 
this section and section II oi this ,\ct. 

SEc. 13. It shall be a condition upon the awarding or extending and the holding of any 
air-mail contract that the rate of compensation and the working conditions and relations for 
all pilots, mechanics, and laborers employed by the holder of such contract shall conform to 
decisions of the :-o;ational Labor Board. This section shall not be construed as restricting the 
right of collective bargaining on the part of any such employees. 

SEc. 1-t. The Federal Radio Commission shall ~ve equal facilities in the allocation of 
radio frequencies in the aeronautical band to those a~rplanes carr);ng mail and/or passengers 
during the time the contract is in effect. 

SEc. 15. After October 1, 19H. no air-mail contractor 5ball hold more than three con· 
tracts for carrying air mail, and in case of the contractor of any primary route, no contract 
for any other primary route shall be awarded to or e."ttended for such contractor. It shall be 
unlawful for air·mail contractors, competing in parallel routeg, to merge or to enter into 
any agreement, express or implied, which may result in common control or ownership. 

SEc. 16. The Postmaster General may provide service to Canada within one hundred 
and fifty miles pf the international boundary line, O\'er domestic routes which are now or may 
hereafter be established and may authorize the carrying of either foreign or domestic mail, 
or both, to and from any points on such routes and make payment for services over such 
routes out of the appropriation for the domestic Air :\!ail Service: Pro-;:ided, That this sec· 
tion shall not be construed as repealing the authority given by the Act of :\larch 2, 1929 
(t:.S.C., Supp. VII, title 39, sec. -t65a). 

SEc. I i. The Postmaster General may cause any contract to be canceled for willful dis· 
regard of or willful failure by the contractor to comply with the terms of its contract or the 
provisions of law herein contained and for any conspiracy or acts designed to defraud the 
t:nited States with respect to such contracts. This pro,·ision is cumulative to other remedies 
now provided by law. 

SEc. 18. \Vhocver shall enter into any combination, understanding, agreement, or ar· 
rangernent to prevent the making of any bid for any contract under this • \ct, to induce any 
other person not to bid for anv such contract. or to deprive the l'nited States Government 
in any way of the benefit of full and free competition in the awarding of any such contract. 
shall, upon conviction thereoi be fined not more than $10,000 or imprisoned for not more 
than five years, or both. 

SEC. 19. If any person shall will fully or knowingly violate any provision of this Act 
his contract, if one shall have been awarded to him, shall be forfeited, and such. person 
shall upon conviction be punished by a fine of not more than $10,000 or be imprisoned for 
nut more than five years. 

SEc. 20. The President is hereby authorized to appoint a Commission composed of fi\·e 
members to be appointed by him, not more than three members to be appointed from any 
one political party, for the purpose of making an immediate study and survey, and to report 
to Congress not later than February 1, 1935, its recommendations of a broad policy covering 
all phases of aviation and the relation of the United States thereto. ~fembers appointed who 
are not already in the service of the L'nited States shall receive compensation of not exceed­
ing the rate of compensation of a Senator or Representath·e in Congress. 

SEc. 21. Such Commission shall organize by electing one of its members as chairman, 
and it shall appoint a secretary whose salary shall not exceed the rate of $5,000 per annum. 
Said Commission shall have the power to pay actual expenses of members of the Commission 
in the performance of their duties, to employ counsel, experts, and clerks, to subpena wit· 
nesses, to require the production by witnesses of papers and documents pertaining to such 
matters as are within the jurisdiction of the Commission, to administer oaths, and to take 
testimony, and for such purpose there is herebv authorized to be appropriated the sum of 
$75,000. . 

Approved, June 12, 1934. 

[Public Resolution-No. 48-73d Congress] [H. J. Res. 366] 

To simplify the administration of air·ma!l routes and. c.ontracts. . 
Resolved by the Senate and House of Representatives of the Umted States of Amenca 

in Congress assembled, That subsection (d) of section 3 of the Act entitled "An Act to 
revise air-mail laws and to establish a commission to make a report to the Congress recom· 
mending an aviatio;,. policy," approv~d June 13, .1~3-t, is hereby amende~ by adding .at the 
end thereof the following sentence: • The Comrn1sston created under sect1!'n 20 of .tins Act 
shall review the designations made by the Postmaster General under tins subsectiOn, and 
include in its report to Congress its conclusions reached upon such review." 

SEc. 2. The first sentence of section 1~ of such Act is hereby amended to :ead .as fo!­
lows: "After :March 1, 1935, no person holdmg a contract or contracts !or c~rrym~ mr mail 
on a primary route shall be awarded or hot~ .any contact1 for carrym!f a1r ma1l o~. any 
other primary route, nor on more than two additional routes other than pnmary routes. 

Approved, June 26, 193-t. 

1 So in original. 
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DOMESTIC AIR MAIL CONTRACTS, JANUARY 1, 1935 

Date of Awards and Other Information. 

All domestic air mail contracts were eancdle•l, dTecti\·e at midnight, Fehruar)' 19. 19.14. 
From that date the air mail was carrier( hy the .\rmy .\ir Corps up to the time service was 
resutncd hy private operators uncler tc1nporary contracts. Service was suspcrulccl during the 
period of }larch 12 to :\larch IH (inclusive), 1934. 

Because of tlw complete chan)l"e in the air mail map, it is advisahle tn separate the new 
sct·up from the old. Followin~ is a tabulation .:iving <lates on which scn·ice on each route 
was resume<! by private <'ontractors, :111<1 the operators to wl111m contracts were awarded . 
. \. }f. 1-Xewark, N. J, to Oaklanrl, California. 

Hc·awanlcd :\lay 8, 19.14-To l'nitetl .\ir Lines, Inc. 
A. JT. 2-Newark, N. ]. to Los ;\ngcles, California. 

i{c-awarded }lay 1.1, 1'.1.1-1--To T\VA, Inc. 
,\. :\L 3-Fargo, N. ll. to Seattle, \Vashington. 

l{c-awarrled :\lay 26, 1934-To Xurthwest .\irlincs, Inc . 
.\, JT. 4-Fort \\'orth, Texas tn Los J\ng-cles, California. 

Rc-awarded }lay 1.1, 19.14-To American Airlines, Inc. 
A. :\1. 5-Newark, N. ]. to Xew ()rlcans, I.a. 

He-awarded :\lay 16, 19.1-1-(l'\cwark-,\tlantal 
j\Jay 28, I 93-1-(l\'ewark-Xew ( lrlcans) 

To-l~astcrn ,\ir Lines, Inc. 
A. :\1. 6-Xcwark, N. J, to :\Iiami, Florida. 

({e-awarderl :\lay 16, !9J.I-To East<' I'll .\ir l.i11cs, Inc . 
• \. :\1. 7-Xewark, N. J, to Chicago, Ill. 

Re-awanlcd :\lay 13, 193-1-To Amcrica11 ,\irlincs, In<·. 
A. :\1. 8-Chicago, Ill. to New Orleans, I.a. 

Rc-awarrled June 3, 193-1-To l'acilic Scahoanl Aidincs, Im· . 
• \. :\1. 9-Chicago, 111. to Dallas, Texas. 

J{e-awarded :\lay 17, 19.1-1-To BraniiT ,\irways, Inc. 
A :\1. 10-l'hicago, Ill. to Jacksonville, Fla. 

Re-awanled June I, 193-1-To Eastern ,\ir Lines, Inc. 
A. l\1. 11-Seattle, \Vash. to San Diego, California. 

Re-awardcd :\Jay 8, 1934-To L'nitcd Air f.i11es, Inc . 
. \. l\1. 12-Salt Lake City, Utah to Seattle, Wash. 

Re·awarded i\Iay 8, 193-1-To United ;\ir Lines, Inc. 
A.M. 13-Salt Lake City, Utah to San I>iego, Calif. 

Rc·awarded l\lay 8, 19.1-1-To (;encral .\ir Lines, Inc. 
A. M. !-!-Washington, D. C. to l>etroit, ;\lich. 

. Re-awanle.<l May 17. 1934-To Central .\irlines, Inc. 
A. }f. IS-Amarillo, Texas to Brownsville, Texas. 

Re-awarded June I, 1934-To Long and Harman, Inc. 
A. l\f. 16-Chicago, Ill. to Pembina, l\'. D. 

Re-awarded June 1, 1934-To Hanfnnl Tt"i-Statc .\irlincs, Inc. 
A.M. 17-Cheycnne, Wyo. to Pueblo, Colo. 

Re-awarded May 15, 1934-(Cheyenne·Denver) 
June I, 1934-(Denvcr-Puehlo) 

To-Wyoming Air Service, Inc. 
A. l\I. IS-Boston, Mass. to Newark, N. J, 

Re·awarded l\'lay 13, 193-1-To American ,\irlincs, Inc. 
A.M. 1!!-Salt Lake City, Utah to Gt·eat Falls, Mont. 

Rc-awarded :\lay 15, 1934-To Alfred Frank (Xational l'ark,; .\irways, Inc.) 
;\, M. 20-New Orleans, La. to Houston, Texas. 

Re-awarded July 25, 1934-To l{ohertson Airplane Service Co. 
A. ::-1. 21-Boston, l\Iass. to Cleveland, Ohio. 

Re-awarded June 10, 1934-To American Airlines, Inc. 
A. M. 22-Cievcland, Ohio to Nashville, Tenn. 

He-awarded June 10, 1934-To American Airiines, Inc. 
A. ~I. 23-Newark, N. J, to Fort Worth, Texas. 

Re-a warded June 10, 1934-(Nashville-Ft. Worth) 
Jul~ I, 1934-(Nashville-Newark) 

fo-American Airlines, Inc. 
A . .M. 24-Charleston, S. C. tci Dallas, Texas. 

Re-awarded July 4, 1934-(Atlanta-Dallas) 
July 7, 1934'--(Charleston-Atlanta) 

. To-Delta Air Corporation. 
A. ~L 25-Washington, D, C. to Chicago, Ill. 

Re·awarded June 10, 1934-To American Airlines, Inc. 
A M 26-St. Paul and l\.finneapolis, Minn. to Omaha, Nebr. 

' ' Re-awarded July 3, 1934-To Hanford Tri-State Airlines, Inc. 
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A. :\1. 2i-Boston. :\lass. to Burlington, Yt. 
Re·awarded June 25, 1934-0!oston·Burlington) 

Jun., :!6, 1934-1 Uo;ton-llangor) 
To-Xational Airwa)'S, lne. 

A. :\1. 28-Billings, :\font. to Cheyenne, \Vyo. 
ne-awarded June 20, 193-1--To \Vyoming Air s~n·ic~. Inc • 

• \. :\1. :?9-l'ueblo, Colo. to El Paso. Texas. 
Re-awarded July 15. 1934-To \'amey ::;t>eed Lines, Inc. 

A. :\1. 30-Cbicago, 111. to Ft. \\"orth, Texa,.. 
Re·awarded June IS, 1934-To ,\merican Airlines, Inc. 

,\. :\1. 31-Daytona Beach, Fla. to St. Petersburg, Fla. 
Re-awarded Oct. 15, 1934-To D. K. Franklin & G. T. Tiakcr. 
(Route temporarily extended to Jacksotwillc, Fla. Xo,·. 19, 1934.) 

A. :\f. 3:?-lJetroit, :\lich. to :\lilwaukee, \\'i~. 
He-awarded July 1, 1934-To Penn!'ylvania Airlines & Transport Compan)·. 

A. :\1. 33-Honolulu, Island of Oahu to llilo, Island of Hawaii; 
Honolulu, Island of Oahu to Lihue, Island of Kauai. 
Re-awarded Oct. 8, 1934-To Inter-Island Airways, Ltd. 

FOREIGN AIR MAIL ROUTES 

U. S. Post Office Department 

The l'nited States Post Office Department pavs for scn·ice onlv outbound on routes Xo. 1 
and :\o. 7, and both ways on all other routes. • • 

Route .\'o. 

F. A. :I.L 

Canadian Colonial Airways, Inc. 

4848 West 63d St., Chicago, Ill. 

:\ew York, X. Y., via Albany, X. Y., to :l.lontreal, Canada (1) .• 

Seattle Victoria Air Mail, Inc. 

56 Roanoke Street, Seattle, Wa~h. 

F. A. :1.1. z Seattle, Wash., to \'ictoria, B. C., and return (2) ............ . 

Pan American Airways, Inc. 

135 East .pnd St., Xew York, X. Y. 
F. A.M. 5 Lo11g Fli11llt: 

:I.Hami, Florida to Habana, Cuba and return (s) ....•.•.....•• 

F.A.M. 5 
(as of Sept. 

23, 1929) 
(as of Aug. 
s. 1932) 

Habana, Cuba, via Cozumcl, :Mexico to :\lerida, l\lexico, and 
return (4) ...................................•......... 

:l.'lerida, Mexico, via Belize, British Honduras and Puerto Bar­
rios, Guatemala to San Salvador, El Salvador, and return (5) 

San Salvador, El Salvador, via Tegucigalpa, Republic of Hon­
duras; ){anagua, Nicaragua; San Jose, Costa Rica; and David 
and Panama City, Panama, to Cristobal, Canal Zone, and 
return (4) ..••. · · · · · · · · • · · · · · · · · · · · • · · · · · · · · · • · · · · · · · · • Total ..••...••... 

Slzort Flight: 
Habana, Cuba, via Cienfuegos, Cuba; Kingston, Jamaica; and 

Barranquilla, Colombia, to Cristobal, Canal Zone, and re-
turn (4) ........... · · - · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · 

Exte11dcd: 
Port-of-Spain, Trinidad, via Georgetown, British Guiana, to 

Paramaribo, Dutch Guiana, and return (5) .••....••••••..• 
Barranquilla, Colombia, via l\Iaracaibo, Cumarebo, LaGuaira, 

and Caripito, Venezuela, to Port-of-Spain, Trinidad, andre-
turn (4) ...... · · · • · · • · · · • · · • • • · · · • · · · · · · • · · · · • · • · • · · · · · 

One Way 
Distance 

334 :'lliles 

74 :\Iiles 

n9 :I.Iiles 

521.5 :Miles 

559-5 :\Iiles 

918.5 Miles 
2,228.5 Miles 

1,573.5 Miles 

626 Miles 

x,ou Miles 

,.. 
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Pan American Airways, Inc. 

135 E. 42nd St., New York,~. Y. 

F. A. 1\1. 6 l\Iiami, Florida, via Nuevitas, Cuba; I'ort au Prince, Haiti; and 
San Pedro de l\larcoris_, Dominican Republic, to San juan, 
Porto Rico and return (6)............................... r,rl!o.s )Iiles 

San Juan, Porto Rico, via St. Thomas, L'. S. Virgin Islands; and 
St. John, Antigua to Port-of-Spain, Trinidad and return (5) . i.J'J·S :\Jiles 

Pan American Airways, Inc. 

135 E. 42nd St., Xew York, X. Y. 

F. A. M. 7 Miami, Florida, to Nassau, Bahama Islands. (Bahamas mail 
carried on return trip) (7)....... .. . . . . . . . . .. . .. . . . . . . . . . 188 )Iiles 

Pan American Airways, Inc. 

(Sub-contractor: Compaiifa ?\Jexicana de Aviaci6n, S.A.) 

135 E. 42nd St., New York,~. \'. 

F. A.M. 8 Brownsville, Texas, via Tampico, )Jcxico, to l\lcxico City, and 

F. A.M. 9 

return (3) ........... · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
l\Iexico City, Mexico, via Vera Cruz and Tapachula, l\lexico, and 

Guatemala City, Guatemala, to San Salvador, and return (.,j 

Pan American-Grace Airways, Inc. 

135 E. 42nd St., New York, N.Y. 

Cristobal, Canal Zone, via Buenaventura a.ud Tumaco, Co­
lombia; Guayaquil, Ecuador; ·Talara, Trujillo, Lima, Are­
quipa and Tacna, Peru; Arica, Antofagasta, Ovalle and Santi­
ago, Chile; Mendoza and Buenos Aires, Argentina; to )lonte-
video, Uruguay, and return (4) .......................... . 

Pan American Airways, Inc. 

135 East 42nd St., New York, N.Y. 

F. A.M. 10 Paramaribo, Dutch Guiana, via Cayenne, French Guiana; Para, 
Maranhao, Fortaleza, Natal, Pernambuco, Maceio, Bahia, 
Victoria, Rio de Janeiro, Santos, Florianopolis, Porto Alegre 
and Rio Grande do Sui, Brazil; and Montevideo, Uruguay, to 

495·5 :\Iiles 

869 :\files 

4,551 ·5 ?\Iiles 

Buenos Aires, Argentina, and return (5). . . . . . . . . . . . . . . . . . . o~,84o.5 1\liles 

Pan American Airways, Inc. 

I35 East 42nd St., New York, N. Y. 

F. A. M. I2 (Suspended until further notice) 
Bangor, Maine, via St. Johns, New Brunswick to Halifax, Nova 

Scotia ................................................ . 

(I) Daily except Sunday. 
(2) In close connection with trans-Pacific mail steamers at Victoria. 
(3) Daily. 
(4) Bi-weekly. 
(5) Weekly. 
(6) Tri-weekly. 
(7) Weekly, May I to December 31; Daily except Sunday, January I to Apri!Jo. 

281 )Iiles 
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FOREIGN AIR MAIL ROUTES 
Dat"es of Contract Awards, Terminals and Contrac tors 

F rom ::\ew York "o ":'-lont rea l, anada, v ia ;\! ban;•, N.Y. 
ont ract aw, rdcd july 9, 192 to annd ian olonial .\ irways, Inc_ (Amer­

ican .\ irway ) , for a pe r iod o f ! 0 yea rs begiuning w ith date of inaugu ra t ion 
o f service on Octobe r I. 19 - 8. · 

F ro m Seat tle to \ 'ic toria, B. ., and ret u r n . 
Contrac t have been let as follo w : 
( c tobc r I - , 19 - 0 to June 30, 19:?3 tO E dward ITu bbard 
.J uly I. 19 .!3 to J u ne 0 , 19 _-l to . Ia ka 1\irwnys o . 
Jul y I. i9 .!-l to j une 30. 192 ' to E dward Hub rd 
July I, 19-- to J u ne 0 , 1926 to E dward Hubbard 
Ju ly I, 19 _ to Jun e 30, 19- 7 to E d wa rd Hubbard 
Ju ly I, 19 - 7 to June 30. 19- to 1:\ o rtlt west Air en·icc, I nc . 
.l uly I, 19- t o J une 30, 19_9 to P. F . Barnes a n d \'em . •Orst 

u :\l::ty 10 . 19 - 9 , a 4 yea r con t ract bcginni11g Jul y 1, 19 9 was a wa rded to 
;H tlc- \ ' ic toria Air 1\bil , l nc . 

n Jul y I 19 33 , a -1 yea r co nt ract was awarded to cattl c- \ ' ictoria Air !\!ai l, 
I nc. 

Fro m 1:\ew rleans to Pilot town o r P o rt E ads , La. and return . 
' ont ract ha ,·e been le t a follow : 

A pril 9 to June 30, 1923 . a tempo ra ry contrnct to !\!. K. Riddick 
l u ly I, 1923 to June 30, 19- -1 to Gulf oa t \i rline Inc.) 
J uly I. 19- '! to June 0, 1932, uccess i,·c annual con tracts to \rthur E. 

am bas . 
Ju ly I , 1932-awa rdcd to J oh n so n Airways ( I nc. ) for 1 year 

o ntr ac t ex tended for 6 months Ju ly 1, 1933 t o December .> 1, 1933. 
J anuary 1, ! 93 -1 to June 30 . 1934 awarded to Tropica l . i r ways, (Inc.) 

Fr m )li am i t o H aba na, uba and reittrn . 
Discontinued o n Feb ru a r y 1 , 1933, and supe rseded by dai ly sen· ice, on 

F. A. )f. 5 on t he sa me d a te. 
Contracts ha ve been let as follows: 
O c to_ber 15, 19-0 to October 14, 1_9~ 1 t o Florida \\ c t ~ndies Airways, Inc. 

(Key \\ est to H abana, Cuba . 1111s contract was term mated in June, 192 1. 
ontract aut hor ized J an ua ry 11 , 1923 t o June 30 19- 3, with .ero-mariue 
Airways , Inc_ (Key \ Ves t to H abn na). 

Oc tober 19. 1927-]une 30 , 19- to P a n American \ irways, Inc. 
ontra c t made Ma y 29, 19- fo r a peri od o f 5 ye:~rs cffect i,·e from Julv 1 

1928 with Pan A n1 eri can A irwa ys. Inc. ontract amended to cover ·scr~vic~ 
bo th ways, effecti ve December I , 1930. 

Fro m i\ 1 ia mi, Flor ida to ristoba l, C. Z., w ith an "-'< tens ion to Port-of-Spain , 
Trinidad. and P a ra ma ri bo . Dutch Gutana, and retu rn. includ ing s tops in 

u ba, :\Jex ico, British H onduras, Gu:~tema l a , El a lvador, Republ ic of 
1-f ondu ras . N ica r:1gu a, Br itish Guiana, Dutch Gu_iau a, Tr in idad , Costa Rica, 
Panama , Jamaica. Colom bia :~nd \ enczuela. 
Con tract 'w as made July 13, 192 with P an A merican A irways, Inc. for a 10 

yea r te rm t o hcgi'n with t he ina ugu rati n of serv ice on F ebruary 4. 1929. 
Fro m i\fi a mi . Florida t o a n Juan , P o r to Ri co with an "-'<tens ion to P ort· o f­

Spa in. Trinidad a nd re turn, including s tops in Cuba. H a iti, D om inican 
Hepuhlic , Puert o Ri co, ·. S. V irgi n I slands, An ti g ua and T r in idad. 
Contract wns made July 13 . 19- wi th Pan 111erica n A irways, Inc. for a 

term o f 10 yea rs beginn in g wiih the inaugu rat io n o f serv ice on January 9. 
1929 . 

Fro m :\!iami, F lor ida to Nassa u , B ahama I sla nd s . Bahaman ma il ca rried on 
return trip . 
Contract m ade on October 28 , 1928 w ith P an Amer ican Airways, Inc. , for a 

l 0 year tenn beginnin g witb the in augurat io n o f service on January 21 

1929. 
From Brown sville, Texas to San Sa lvador, El Salvador a nd retu rn including 

s to ps in i\'[ex ico and Gua temala . . . . 
Con tract made February 16, 1929 w tth P an Amencan Au·ways, Inc. ( sub­

contractor: Compan ia Mexicana de Av iacion, S.A.) f o r a 10 yea r term 
begin nin g 1\farch 9, 1929. . . . . 

From C ri s toba l , C. Z. to Montev tdeo , Urug uay and r eturn , mcludmg stops 111 
Colombi a Ecuador P ent 01 tl e and A rgentma. 
Contract 'm ade Ma~ch 2,' 1929 with Pan American-Grace A irways , Inc. for a 

10 yea r term bcg-i nnin!J wi th tl1e date of inaugu ration April 1, 1929. 
From Paramaribo, Dutch Gu iana to Buenos A ires, A rgentina a n d return , with 

s tops in Fren ch Guia na , Eraz il a n d Urug u ay. . . 
Contract made S eptember 24, 1930 w1 th Pan Amencan A u·ways, Inc. for the 

period bet\\' een October 20, 193 0 and Janua ry 8, 1939. 
From Bangor, Maine to Hali fax, N ova Scotia via S t. John s, N. B. Serv ice 

s us pended until further notice in October , 193 1. 
Contract m ade Julr 31, 193 1 w ith Pan American A irways, Inc. for a 10 year 

term beginning with inauguration o f se r vice on A u gust 1, 1931. 
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FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

Parks Air College, Inc. 
Parks Airport 
East St. Louis, Ill. 

D. W. Flying Service, Inc. 
LeRoy Airport 
LeRoy, Kew York 

Boeing School of Aeronautics 
Oakland :\lunicipal Airport 
Oakland, California 

Spartan School of Aeronautics 
Apache Blvd. & Chamberlain Drive 
Tulsa, Oklahoma 

Roosevelt Aviation School, Inc. 
Roosevelt Field, No. r 
Mineola, L. I., N. Y. 

Lincoln Airplane & Flying School 
2415 0 Street (Ground) 
Municipal Airport (Flying) 
Lincoln, Nebr. 

Furniture Capital Air Service 
Grand Rapids Airport 
Grand Rapids, Michigan 

Dallas Aviation School and Air College 
Love Field 
Dallas, Texas 

Los Angeles Aircraft, Ltd. 
Los Angeles Municipal Airport 
Inglewood, Calif. 

Ryan School of Aeronautics, Ltd. 
Lindbergh Field 
San Diego, Calif. 

United Air Services, Inc. 
Floyd Bennett :Field 
Brooklyn, New York 

January r, 1935 

CourslS 
Offered 
Ground 

and 
Flying 

C:&F 

(; & F 

G&F 

G&F 

G&F 

G&F 

G&F 

G&F 

G&F 

G&F 

Licmsr 
(hwlijic<Jiions 
Transport l 
Lim. Com.' 
l'rivate I 
Amateur 

Lim. Cum. ~ 
l'rivatc 
.\rnatcur 

Transport 
Lim. Cu. 
l'rivatc 
:\matcur 

Tran'JIUrl l 
Lim. Cum. I 
l'rivatc J 
.\matcur 

Transport ) 
Lim. Cum. 
Private : 
Amateur 

Transport 1 
Lim. Corn. L 
l'rivatc r 
Amateur J 

Private l 
Amateur 
Transport 
Lim. Com. 

Transport l 
Lim. Com. 
Private 
Amateur 

l'rivatc } 
'· Transport ) 

Lim. Com. 
Private 
Amateur 

Private } 

Ccrtilic,lfc 
Issurd 

9-I-,F 
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Safair, Inc. 
Hangar B. Roose,·clt Field 
Carden City, L. I., X. Y. 

in Combination with 
X ew York l' nivcrsity 
51 \\'est Fourth St.,:\. Y. C. 

:\orthland Aviation Co. 
\\'old-Chamberlain Airport 
:\linneapolis, :\linn. 

(;rand Central Flying School 
(;rand Central Air Terminal (Fiyin!') 
Clendale, Calif. 

in Combination with 

Courst's 
O.ff~rtd 

G&F 

G&F 

Curtiss-\\'ri!'ht Technical Institute of Aeronautics 
(;rand Central Air Terminal (Ground) 
(;\endale, California G & F 

\\'cstfahl Ainvays, Inc. 
:'II ilwaukee County "\irport 
:'lli\waukee, Wisconsin 

in conjunction with 
\\'i~consin School of .-\viation, Inc. 
:\lilwaukee County Airport 
:\1 i\waukce, Wisconsin 

Chicago Aviation Corp., 
Shermor Road 
Glem·iew, Ill. 

In conjunction with 
Aeronautical l'niversity, Inc. 
1338 So. l\lichigan .-\wnue 
Chicago, Ill. 

Erickson & Remmert 
Flovd Bennett Field 
Brooklyn, Xew York 

In conjunction with 
New York l'nivcrsity (;rountl School 

Inter City Airlines. Inc. 
Boston :\lunicipal Airport 
East Boston, :\la~s. 

l\Iuncie Aviation Corporation 
Center Pike 
:\[ uncie, Indiana 

California Air Service, Ltrl. 
Alhambra Airport 
Alhambra, California 

G&F 

G&F 

G&F 

G&F 

G&F 

Lian.sc 
Q11alijiculion.s 

Amateur ) 
Transport I. 
Lim. Com.! 
Private 

Transport l Lim. Com. 
Private 
.\mateur 

Amateur } 
Transport 
Lim. Com. 
Private 

Lim. Com.} 
Pri,·atc 
Amateur 

Transport ) 
Lim. Com. 
Private 
Amateur 

Private 
Amateur } 

Transport l 
Lim. Com. 
Private 
Amateur J 

Lim. Com.} 
Private 
Amateur 

Private 
:\mateur } 

C"tijicale 
lssrttd 

12-18-.>3 



510 AIRCRAFT YEAR BOOK 

SEAPLANE ANCHORAGES WITHIN THE UNITED STATES 
January 1, 1935 

Prepared by the Hydrographic Office, U. S. Navy 
CLASS I. ANCHORAGES WITH RAMPS, ETC. 

Atlantic Coast 
Maine 

Bar Harbor (Hadley Point) 
Rockland 

Massachusetts 
*Gloucester (Coast Guard air stat ion) 
*Boston (municipal airpm·t) 
'Squantum (Naval Reserve air station) 
•·south Dartmouth (Round Hill Airport) 

Rhode Island 
*Newport (Gouhl hlatlll naval tnqwdo sta· 

tion) 

*Bridgeport 
(jroton 

*New Haven 

Connecticut 

New York 
Brooklyn (Floyd Bennett Field) 
College Point, Long Island 

*Port Washington, Long Islanrl 
*North Beach, Long Island 

New Dorp, Staten Island 
*New York City, l~ast Rh·cr (2) Hudson 

River (1) 

New Jersey 
Atlantic City 

•cape .\lay (Coast (;uard air station) 

Pennsylvania 
•t'hilarlclphia (naval aircraft factrlry) 
Essington 

Virginia 
• IJ ampton (Langley Fit· I<!) 
•f-1amptnn l(o:uls (naval air station) 

Hopewell 
~]uantico C\larinc barrack) 
llahlgr!'n (naval prm·ing gmund) 

Maryland 
Baltimore (2) C\lirldle Ri,•er: ~fartin .\ir­

pon) (municipal airport) 

District of Columbia 
\\'ashington (tta\"al air station, .\naCol'tia) 

\\'est l'alm n..-ach 
'.\liami (5} 

Florida 

• Key \Vest (naval station) 

Gulf Coast 
Florida 

*St. Petersburg 
Pensacola (naval air st:.tion) 
Tampa 

California 
San Diego (naval air station) 
Catalina Island 

Louisiana 

New Orlea::s 

Pacific Coast 
Washington 

Oakland (Oakland municipal airport) 

Seattle (5) (Sand Point Naval Resen·e 
Air Station); (Renton Airport)· (Elliott 
Bay); Lake Union (2) ' 

Oregon 
Port Townsend (floating hangar) 

Portland 

Great Lakes 
Illinois 

Chicago 
Great Lakes (naval training station) lluluth 

Michigan 
Detroit (2) 
Grosse Ile (Naval Reserve aviation base) 
Mount Oemens (Selfridge Field) 

Delafield 
:Milwaukee 
Racine 

Alaska 
Anchorage (floating ramp) 
Cordova 
Juneau (floating hangar) 

Minnesota 

Wisconsin 

*Description of anchorages published in the Naval Air Pilot, East :ond Gulf Coasts of 
the United States, H. 0. Publication 190. 
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CLASS II. ANCHORAGES WITH ORDINARY HARBOR FACILITIES 

Atlantic Coast 

Calais 
• Eastport 
• t:oothbay 

Bath 
• Portland 

Maine 

New Hampshire 
'l'ortsmouth 

Massachusetts 
Salem 
l'ro\·incetow1t 
\\"est P.arnstahlc 

• ::'\ew Bed font 
Fall River 
::'\antuckN 
Edgartown 

Rhode Island 

Connecticut 
'::'\ew Lon<lon 

New York 
• Port Jefferson, L. I. 
;\mitFill<'. L. I. 
<;reat Pond (Lake ~lontank), L. I. 

:1: ort 11 yers 
Sarasota 

'Cedar Kev' 
Panama City 

~lobile 

Pascagoula 
Hi1oxi 
<iulfport 
l:a~- St. Loui' 

Los Angeles 
Port San Luis 
~lonterey 
Santa Cruz 
San Francisco 
Sausalito 
Alameda 
Eureka 
Crescent City 

Astoria 
Port Orford 
~larshfield 
Hee•lsport 

Florida 

Alabama 

Mississippi 

California 

Oregon 

'Keyport 
New Jersey 

Maryland 
• .\berd.-en 
;\nnapolis 
Baltimore 

North Carolina 
Elizabeth Cit\· 

'Edenton · 
:\lorehead City 
::'\ew Bern 
Wilmington 

South Carolina 
• Georgetown 
'Charlestown 
'Beaufort 

Savannah 
• l~ntnswick 

•Fernandina 
• Jacksonville 
• :'t. Augustine 
• I >a \"tona llt"ac h 
'Titu~wille 
• Fort Pierce 

Gulf Coast 

\\"ecks 

Port Arthur 
Houston 
Corpus Christi 
Rockport 
Point hahel 

Pacific Coast 

Georgia 

Florida 

Louisiana 

Texas 

Washington 
Grays Harbor 
Port Angeles 
P.laine 
llellingham 
;\nacortes 
Kew Dungeness 
Everett 
nretnerton (Xavy \'"ani) 

"Description of anchorages published in the Xaval Air Pilot, East and Gulf Coasts of 
the Unite<! States, H. 0. Publication 190. 



512 AIRCRAFT YEAR BOOK 

SEAPLANE ANCHORAGES OUTSIDE THE UNITED STATES 
CLASS I. ANCHORAGES WITH RAMPS, ETC. 

British Columbia 
Nanian1o 
Swan'ion Bay 
Vancouver (:?) 
Victoria 

Canada 

Fredericton 
St. John 

Halifax 

New Brunswick 

Nova Scotia 

Ontario 
Sault Ste. ::\1 arie 

Central America 
Canal Zone 

Coco Solo (United States Xaval .\ir Sta· 
lion) 

Belize 
British Honduras 

Guatemala France Fidel (United Stall'S Army .\ir 
Corps) Puerto Barrios 

Argentina 
Puerto Bdgrano 

Fortaleza (Ceara) 
Ilheios 
Natal 
Para 
Porto Alegre 
Hio de Janeiro 

Brazil 

British Guiana 
(;eorgetown 

Quintero 
Chile 

Bahama Islands 
New Proviclence Island (Nassau) 

South America 

llarrall<lllilla 
lhlenavt.•ntura 

l'ararnaril•n 

c:uayaquil 
Santa Elena 

Ancon 

::\laracaiho 

West Indies 

Kingston 

Colombia 

Dutch Guiana 

Ecuador 

Peru 

Venezuela 

Jamaica 

Puerto Rico Cuba 
c;uantananw (II icacal J:cach J San Juan (Isla c:ramle Airport) 

Curacao 
\Villemstad 

Haiti 
Port au Prince (2) (United States .\Iarine 

Corps) (floating ramp) 

St. Lucia 
Pot·t Castries 

Trinidad 
Port of Spain 

STATE AIRPORT ADVISERS 

Appointed by t.he Bureau of Air Commerce, U. S. Department of Commerce, to cooperate 
in the municipal a1rports development program of the Civil Works Administration. 

State Name Address 
Alabama •........ A. J. Hawkins ............. 404 First Nat'l Bank Bldg., Montgomery 
Arizona .......... Lynn Lockhart. ............ P. 0. Box 1328, Phoenix 
Arkansas ......... Chas. M. Taylor ........... 406 Louisiana St., Little Rock 
California ........ B. M. Doolin .............. CWA, 49 Fourth St., San Francisco 
Colorado ......... Danny Kearns ............. 1375 Lincoln St., Denver 
Connecticut ...... Charles L. Morris .......... State Capitol, Hartford 
Florida ........... A. B. McMullin ............ State Capitol, Tallahassee 
Georgia .......... William F. Cummings ....... 6I Mitchell St., Atlanta 
Idaho ............ Arthur Blomgren ........... State Capitol, Boise 
Illinois ........... L. P. Bonfoey .............. State Capitol, Springfield 
Indiana .......... Charles V. Cox ............. 217 N. Senate Ave., Jnrlianapolis 
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Iowa .....•....... ~alph \V. <:;ram .• •••··•···· ;,_Davenport Democrat," Davenport 
Kansas ..•••...... l·red H. Gneme .•. · ·······.Kansas Emergency Relief, sot Kat'l Reserve 

Bldg., Topeka 
Kentucky .•...... John C. Bennett ..•.•...... Louisville Flying Service Loui5,;1le 
)Iaine ...••...... Harry :\1. Jones ......• · ..• 5tate House, Portland ' 
)!an·land ........ W. D. Tipton ..•.•.••....•. 3o6 Stewart Bldg. Baltimore 
l\lassachusetts .... Lt. Col. Louis E. Boutwell ... XaBt'l Guard Han'gur, Boston Airport, East 

oston 
~ lichigan ......... Col: Floyd E\:ans ...•.....•. Depar!ment o£ Aeronautics, Lansing 
~linnesota ........ l\laJ. R. F. M11ler •.....•..• Athlellc Club, St. Paul 
:\lississippi. ...... John O'Keefe ....•...•.•.•• Biloxi 
l\lissouri ......... Roy C. F_arn;U .•.........•. Kansas Ci~y Airport, Kansas City 
)fontana ......... Fred B. Shenf£ ... · .......... State Cap1tol, Helena 
Xebraska ......... Dr. W. W. Arrasrmth ....... Grand Island Clinic. Grand Island 
Xevada ........•. Robert E. Overman ......... Reno 
Xew jersey ....... l\laj. Robert L. Copsey ....• Xewark ~letropolitan Airport, Kewark 
Xew Hampshire ... \\". X. Co~well. · · · ··· ..... State Capitol, Concord 
Xew )!exico ....•. R. L. Hamron ............. Albuquerque 
Xew York ........ Paul BurweU. · ·· · · · · · · · · · ·. 79 )ladison Avenue Xew York 
Xorth Carolina .... R. B. Page .......... · · ...• Wilmington ' 
Xorth Dakota .... Xoel Solien .. · · ··• · ····· ... Jamestown 
Ohio ............. Fred L. Smith .. · · · · ·······Director of Aeronautics Columbus 
Oklahoma ........ \\". C. l:ewis · ... : · · · · · · · · · · ·Federal Bldg., Oklahom:a City 
Oregon ........... Lt. Bas1l B. Smith._.········ It t7 Spalding Bldg., Portland 
Pennsylvania ..... Raymond i\L ::\larher. · · · · ·. 715 Em~ire Bldg., Pittsburgh 
Rhode Islan~ ..... Dan W. jones .... ········· 26 W~1ngton Square, Ne\\'-port 
!:'outh Carohna .... Dr. L. B. Owens ........... Columbia 
South Dakota ..... R. T. ::'>lcKinnon ........... Pierre 
Tennessee ........ Col. Herbert Fmc ........... American ~at'l Bank Nashville 
Texas ............ A. C. A Hen ................ \\"ichita FaUs ' 
Utah ............. D. R. Brimhall .... ········· R. H. Hinc!tJey, State Capitol, Salt Lake City 
Vermont ......... Porter Adams .............. ::\lotor Vch1cles, Montpelier 
\'irginia .......... A. I I. Pettigrew ............ S~a~e Capitol, Richmond 
\\"ashington ....... Ellsworth French ........... C1v1c Bldg., Spokane 
West \'irginia ..... Da,·id :'>I. Giltinan ......... ::-:tate Capitol, Charleston 
Wisconsin ........ A. D. ::\1 urphy .............. -\SS?ciation of Commerce, Green Bay 
\\"yoming ......... j. Kirk Baldwin ............ C\\A, Casper 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 
AERO DIGEST 

AIR LAW REVIEW 

AIR LIXE PILOT 

AIR WORLD 

AVIATION 

JOURXAL OF AIR LAW 

JOURNAL OF THE AERONAUTICAL 
SCIEXCES 

NATIOXAL AERONAUTIC MAGAZINE 

OFFICIAL AVIATION GUIDE OF THE 
AIRWAYS 

PILOT 

POPULAR AVIATION 

SOUTHWESTERN AVIATION 

SPORTSMAN PILOT 

U. S. AIR SERVICES 

UNIVERSAL MODEL AIRPLANE NEWS 

WESTERN FLYING 

515 ~Iadison Avenue, New York, N. Y. 

\\·ashington Square East Kew York, 
N. Y. • 

3145 \\'. 6.3rd Street, Chicago, Ill. 

30 Rockefeller Plaza, Xew York, K. Y. 

330 \\'. 42nd St., New York, N. Y. 

357 E. Chicago Avenue, Chicago, III. 

30 Rockefeller Plaza, New York, N. Y. 

Dupont Circle, \Vashington, D. C. 

60S S. Dearborn Street, Chicago, Ill. 

Grand Central Air Terminal, Glendale, 
Calif. 

608 S. Dearborn Street, Chicago, Ill. 

Ledger Bldg., Fort \Vorth, Texas. 

515 Madison Avenue, New York, N. Y. 

Transportation Building, \Vashington, 
D. C. 

551 Fifth Avenue, New York, N. Y. 

420 South San Pedro Street, Los Angeles, 
Calif. 
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·DIVISION I· 

AIRCRAFT AND ENGINE MANUFACTURERS 

AIRPLANE 

MANUFACTURERS 

BELLANCA AIRCRAFT COR­
PORATION 

Manufacturers of 
Commercial -- Military -- Special 

Airplanes 
Contractors to United States and 

Foreign Governments. 
Office, Factory and Flying Field 

New Castle, Delaware 
G. M. Bellanca, President 

BOEING AIRCRAFT 
COMPANY 

Seattle, Washington 
Military and Commercial Aircraft 
C. L. Egtvedt, president;]. P. Mur­
ray, G. W. Carr, Erik H. Nelson 
and C. N. Monteith, vice-presidents; 

H. E. Bowman, Sec-treas. 

BREWSTER AERONAUTICAL 
CORPORATION 

Long Island City, New York 
Designers and manufacturers of 
airplanes and airplane and airship 

parts 
President-James Work 

Vice-Pres. & Treas.-R. M. Singer 
Secretary-W. M. Grampp 

CONSOLIDATED AIRCRAFT 
CORPORATION 

Buffalo, New York 
Designers and Manufacturers of 
Fleets, Military Airplanes and Fly­
ing Boats. Contractors to U. S. 

Government. 
R. H. Fleet, Pres.; L. D. Bell, 
Gen. Mgr.; R. P. Whitman, Asst. 

Gen. Mgr. 
Cable Address-"Consolairco" 

514 

CURTISS AEROPLANE & 
MOTOR CO., INC., Buffalo, N. Y. 

A Division of Curtiss-\Vright 
Corporation-l\lilitary Aircraft 

Ralph S. Damon, Pres.; T. P. 
Wright, Vice-Pres.; B. S. \\'right, 
Vice-Pres.; B. G. Leighton, Vice­
Pres. ; Geo. S. Lapp, Treas.; R. R. 

Reger, Sec. 
Cable Address: "Aeroexco" 

CURTISS-WRIGHT AIRPLANE 
COMPANY 

Robertson, Missouri 
A Division of Curtiss-\Vright 

Corporation 
:Manufacturers of sport planes, com-

mercial and military aircraft. 
Ralph S. Damon, Pres.; G. ]. Bran­
deweide, Vice-Pres.; George M. 
Ebert, Treas.; R. R. Reger, Sec. 

Cable Address: "Aeroexco" 

FAIRCHILD AVIATION COR­
PORATION 

S. M. Fairchild, President 
Subsidiaries: Fairchild Aerial 

Camera Corporation, Fairchild 
Aerial Surveys, Inc., 62-10 Wood­
side Ave., Woodside, L.I.; 
Kreider-Reisner Aircraft Co., Inc., 
Hagerstown, Md.; Fairchild Air­
craft, Ltd., Longueuil, P. Q., 
Canada. 

KELLETT AUTOGIRO COR­
PORATION 

Designers and Manufacturers 
of 

AUTOGIROS 
for military and commercial 

purposes. 
Atlantic Bldg., Philadelphia, Pa. 

W. Wallace Kellett, President 
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SIKORSKY AVIATION 
CORPORATION 

Bridgeport, Conn. 
Subsidiary 

l :nitl·cl :\ircraft Corporation 
I )csigncrs and manufacturers of 
~ingle and multi-motored transport 
amphibians and flying boats for 
private, commercial and govern­
ment sen•ice. F. \V. Neilson, Pres. 
and Gen. 1\lgr.: I. I. Sikorsky. Vice­
Pres. in charge Engineering: E. H. 

Glaettli. Secy. and Treas. 

STINSON AIRCRAFT CORP. 

Manufacturers of 
Commercial & 1\lilitary Airplanes 

and 
Contractors to United States 

and Foreign Gov'ts. 

MAIN OFFICE AND FACTORY 
STINSON FIELD 

WAYNE, MICHIGAN 
(near Detroit) 

CHANCE VOUGHT CORPORA­
TION, East Hartford, Conn. 

Subsidiary of United Aircraft Cor-
poration 

Designers and lVlanufacturers of 
Military and Commercial Aircraft 
and Seaplanes. Contractors to 
Governments of United States 
and Foreign Countries. 

E. E. \Vilson, President 

THE WACO AIRCRAFT 
COMPANY 

l\lanufacturers of \V ACO private 
light commercial and military land­
planes and seaplanes. Aircraft 

designers and constructors. 
Clayton J. Brukner. President 
Lee N. Brutus, Vice President 

and Treasurer ' · 
L. E. St. John, Secretary 
Hugh R. Perry, Sales Manager 

ENGINE 

MANUFACTURERS 

ALLISON ENGINEERING 
COMPANY 

Division of 
General Motors Corporation 

Indianapolis, Ind. 
Aircraft Power Plant Engineering 

and Construction 
Allison Steel Back Bearings 

THE PRATT & WHITNEY 
AIRCRAFT COMPANY 

(Subsidiar:y United Aircraft Corpora­
tion) 

East Hartford, Conn. 
}.fanufacturers of 

''\Vasp Junior," "\Vasp," "Hornet," 
"Twin \Vasp Junior" and "Twin 

Wasp" Aeronautical Engines. 
President: D. L. Brown 

Vice Presidents: L. S. Hobbs, B. H. 
Gilpin 

Chief Engineer: A. V. D. \Villgoos 
Cable Address: "Aircraft" 

WRIGHT AERONAUTICAL 
CORPORATION 

Paterson, New Jersey 

(A Division of Curtiss-Wright Corp.) 
Manufacturers of 

\Vright "Whirlwinds," Wright 
"Cyclones" and Curtiss "Con­
queror" and "Challenger" En­
gines. Guy vV. Vaughan, Pres.; 
1\L B. Gordon, Vice-Pres.; Arthur 
Nutt, Vice-Pres.; B. G. Leighton, 
Vice-Pres.; J. J. Donahue, Treas.; 
R. R. Reger, Sec. 

Cable Address: · "Wrightaero" 
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:DIVISION II: 
MANUFACTURERS OF ACCESSORIES, MATERIALS 

AND SUPPLIES 

AIRPLANE AccEssoRIEs, 

MATERIALS, PARTS AND 

SuPPLIES 

ALUMINUM COMPANY OF 
AMERICA 

Gulf Building, Pittsburgh, Penna. 
Alcoa Aluminum and its alloys in 
every commercial form-A a t and 
corrugated sheet, castings, forg­
ings, tubing including streamline, 
bolts, screws, rivets, wire, rod, 
bar, fuel tanks, Lynite Pistons and 
Connecting Rods, Alcoa Albron 
Powder and Paste for aluminum 
paint. All forms of aluminum re­
quired for aircraft construction. 

AMERICAN GAS 
ACCUMULATOR 

COMPANY 
Elizabeth, N. ]. 

Elastic Stop Nuts and Fittings for 
Aircraft 

SPERRY -AGA-BBT Airport and 
Airway Lighting Eq uipment 

BENDIX PRODUCTS COR­
PORATION 

South Bend, Indiana 
Division of 

Bendix Aviation Corporation 
Vincent. Bendix, President 

Airplane Carburetor Division 
Bendix Stromberg Carburetors 

J. M. Miller 
Airplane Wheel & Brake 

. I)ivision 
Shock Struts, Wheels and Brakes 
Tail Wheel Knuckles, Pilot Seats 

John R. Cautley 

Ceramic and Mica 
Dependable Ignition 

Toledo, Ohio 

AEROL STRUTS 

Mfg. By 

THE CLEVELAND PNEU­
MATIC TOOL COMPANY 

Cleveland, Ohio 

Ask th e Pilots w ho land o n them . 

GENERAL f/j ELECTRIC 
Schenectady, N. Y. 

Complete Airport- and A irway­
lighting equipment including 

beacons. 
Superchargers for Aircraft 

Engines. 
Sales and Engineering Offices m 

Principal Cities. 

MACWHYTE COMPANY 
Kenosha, Wisconsin 

Mfrs. of Streamline and I nterna I 
Aircraft Tie Rods with T erminals . 
Available in cadmium plated carbon 
steel and polished stainless steel; 
also mfrs. of aircraft cord, strand, 
grommets, slings. 

Jesse! S. Whyte, V. P. & G. M. 
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JOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jersey 
A ircraft · ire, Strand , Cord, 
1 himb\es, Ferrules , Locking and 

erving ' ire, \ N elding Wire, Co n­
trol Cable , Ignition Cabl es , Ele c­

trical i\ ires and Cab1es . 
Horace E . Thorn 

Aero11autica/ Rep resmtative 
Catalog A-636 

STEW ART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
l'vlfrs. of Stream line and square 
s ect io n tie rods complete with end 
fi t tings for a irplane external and 
interna l bracing. 18-8 Stainless 

Tie Rods. 
J. !vi. L ay ng, Secy. and Treas. 

ELECTRICAL 

EQUIPMENT 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton Ave., Cleveland, 0. 
E lectrical Starting and Lighting 

Systems 
Voltage Reg ulators for Airplanes 

B. M . Leece, President 
P. H. Neville, Vice-President 

Geo. S. Cole, Secy. and Gen. Mgr. 

ENGINE PARTS, 

CoMPONENTs AND 

AccEssoRIEs 

THE B. G. CORPORATION 
136 West 52nd St., New York City 

Mica Aviation 
Shielded a nd 
Unshi e ld ed 

Spark Plugs 

Richard Goldsmith, President 
George M. Paulson, Chief Engineer 

BREEZE CORPORATIONS, 
INC. 

24-46 South 6th St., Newa.rk, N. J. 
B reeze Radio Ignition Shielding, 
Aerofle..x F uel and Oil Lines, Tie 
Rod , Ignitio n Synchronizers, 
Ta hometer D ri ves, F lex ible Fuel 
Pmnp Drive , Shielding Conduit 
a nd Fi tting fo r Light and Power 
Line , F le...,.ible Metallic Tubing. 

ECLIPSE AVIATION CORPO­
RATION 

East Orange, New Jersey 
ta rters, Generato rs, Radio Power 

E q uipme nt , A utomatic Propeller 
Hubs, M iscella neous Aircraft Ac­

cessories. 
Cha rl es Marcus, President 

Ray mond P. Lansing, Vice-Pres. 

NORMA-HOFFMAN 
BEARINGS CORPORATION 

Stamford, Conn. 
ew York Cleveland Detroit 

Chicago Pittsburgh Cincinnati 
Charlo tte, N. C. 
Precision Ball, 

Roller and Thrust 
Bearings 

111 . l L Nones, Pres. & Treas.; 0. 
P. \i ' ilso n, Vice-Pres.; G. R. Bott, 
Eng. Mgr.; H . J. Ritter, Ass' t Secy . 

Cleveland Detroit 

THOMPSON PRODUCTS, I,NC. 

Mfrs. of A ircraft Engine Valves, 
Pistons, Piston Pins and other 
ha rd ened and ground alloy steel 
parts for aircraft service. 
F. C. Crawford ......... President 
L. M. Clegg ........... . .... . 

....... V. P. & Gen. Sales Mgr. 
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UNITED AIRCRAFT 
PRODUCTS, INC. 

Dayton, Ohio 
Mfrs. of AN Standard Aircraft 
Parts and Accessories, Oil Temper­
ature Regulators, Gun and Bomb 
Controls. Specialists in Aircraft 
Fuel System and Power Plant 

Equip1i1ent. 
Electrical Conduit Boxes and Fit­

tings. 

FLARES AND SIGNALS 

INTERNATIONAL FLARE­
SIGNAL CO. 

Tippecanoe City, Ohio 
Airplane Flares and Signals 

The only complete line of Ap­
proved Flares meeting all classifi­
cation requirements of the U. S. 
Department of Commerce. Con­
tractors to the United States and 
Foreign Governments. Send for 
free descriptive Catalog. 

FLoATs AND HuLLs 

EDO AIRCRAFT 
CORPORATION 

Seaplane specialists since 1925 
Designers and manufacturers of all 
metal hulls and standardized sea­
plane floats. Contractors to U. S. 
and Foreign Governments. 

Factory and seaplane base 
College Point, L. I., N. Y. 

INSTRUMENTS 

PRECISION 
AIRCRAFT 
INSTRUMENTS 

A Complete Line 

KOLLSMA:N INSTRUMENT 
COMPANY 

1 Junius Street Brooklyn, New York 

PIONEER INSTRUMENT 
CO., INC. 

Brooklyn, N.Y. Los Angeles, Cal. 
PRECISION AIRCRAFT 

INSTRUMENTS 
Airspeed, Climb, Driit, Turn & 
Hank Indicators. Centrifugal & 
Electrical Tachometers, Altimeters. 
:\lanifold Pressure Gauges, Auto­
syn Instruments & Compasses. 

European Representative: 
M. Calderara, Paris, France. 

SKF INDUSTRIES, INC. 
Front St. and Erie Ave. 

Philadelphia, Pa. 
:\I frs. of Skayef Self-Aligning Ball 
and Roller Bearings; Hess-Bright 
Deep-Groove Ball Bearings; Thrust 
Hall Bearings, etc. \~'. L. Batt. 
l'rcsident; R. F. Runge, Vice-Pres-

ident 

PROPELLERS AND 

PROPELLER pARTS 

HAMILTON STANDARD PRO­
PELLER COMPANY 
East Hartford, Conn. 

Subsidiary 
United Aircraft Corporation 

Adjustable and Controllable Pitch 
Airplane Propellers 

Raycroft Walsh, S. A. Stewart, 
President Vice-Pres.-Scc3'· 
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PITTSBURGH SCREW & BOLT 
CORP. 

Pittsburgh, Pa. 
~lanufacturers of 

DICKS HOLLOW STEEL PRO­
PELLER BLADES 

for 
Adjustable- Controllable - Auto­
matic and all special types of hubs. 

RAI>xo 
EQUIPMENT 

AIRCRAFT RADIO 
CORPORATION 

Designers and ~Ianufacturers of 
Radio Equipment for Aircraft. 
Contractors to United States 

Government. 
Boonton, N. ]. 

RCA VICTOR COMPANY, INC. 
Camden, N.J. 

Aviation Radio Systems and Equip­
ment for any Aircraft and Air­

port Requirement. 
E. T. Cunningham, President 
G. K. Throckmorton, Executive 

Vice President 
\V. R. G. Baker, Vice President and 

General Manager 
D. S. Little, 1\lanager, Aviation 

Radio Sales 

'Wesiern Electric 
"Standardized" 

Aviation Radio for 
Private Flyers-Airports 

Transport Companies 

WESTERN ELECTRIC 
COMPANY 

Aviation Communication - Com­
mercial Department 

195 Broadway New York, N.Y. 

TIREs 

GENERAL TIRE & RUBBER 
COMPANY 

Manufacturers of 
Streamline and High Pressure 

Airplane Tires 
Contractors to United States and 

Foreign Governments 
Factory: Akron, Ohio 

THE B. F. GOODRICH 
COMPANY 

Akron, Ohio. Makers of 
GOODRICH AIRPLANE SIL­

VERTOWNS 
for sport and transport planes. 

Over 40 rubber products for 
airplanes including de-icers 

Abrasion Shoes-Matting-Hose­
Grommets-Shock Absorber Cord 

Complete line of accessories 
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· DIVISION III· 

AIR TRANSPORT OPERATORS AND REFINERS 
OF FUELS-LUBRICANTS 

AIR TRANSPORT 

OPERATORS 

TWA "The Lindbergh Line" 
OVERNIGHT COAST TO 

COAST 
Via Chicago or St. Louis 

TWA Douglas Luxury Airliners 
Passengers-Mail-Express 

Transcontinental & Western Air, 
Inc. 

REFINERS oF FuELS 

AND LuBRICANTS 

.AVIATION PRODUCTS 
Shell Petroleum Corporation 

Sr. Louis 

Shell Oil Company Shell Eastern Petrol. Prods., Inc. 
San francisco New York 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 Bush St., San Francisco, Calif. 
Aviation Petroleum Products 

Stanavo Aviation Gasoline 
Stanavo Ethyl Aviation Gasolines 

Stanavo Aviation Oils 
Stanavo Rocker Arm Greases 

S. S. Chadderton, Manager 
Aviation Department 

PRODUCTS 

26 Broadway • New York City 

SOCONY-VACUUM OIL 
COMPANY, INC. 

26 Broadway New York, N. Y. 
Aviation lVfobilgas Aero l\Iobiloil 

Aircraft Instrument Oil 

Aircraft Compass Fluid 

THE TEXAS COMPANY 

135 East 42nd St., New York, N.Y. 
Offices in all Principal Cities 

TEXACO AVIATIO;N 

GASOLINE, OILS, GREASES 
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·DIVISION IV· 
EXPORTERS, PUBLISHERS AND MISCELLANEOUS 

Col\iMUNICATIONS 

AMERICAN TELEPHONE & 
TELEGRAPH COMPANY 
and Associated Companies 

Bell Svstem Communication Sen·­
i~:es. ·Any Bell System Business 
Office or General Commercial 

Manager 
Long Lines Department 

32 Sixth Avenue New York City 

CREDIT SERVICE 

NATIONAL CREDIT OFFICE, 
INC. 

Two .Park Avenue, New York. 
L a r g e s t Specialized Reporting 
Agency in the \Vorld, Operating as 
the Credit Department for Mem­
bers of the Aeronautical Chamber 
of Commerce. 
Other Offices in Boston-Philadel­

phia-Chicago and Cle,·eland. 

ExPORTERS 

BARR SHIPPING CORPORA­
TION 

25 Beaver St., New York City 
Specializing in 

Boxing, Shipping, Insuring Export 
Planes, Motors, etc. 

Pioneers in Export Sen·ice to Air­
craft Manufacturers 

CURTISS-WRIGHT EXPORT 
CORPORATION 

30 Rockefeller Plaza, New York, 
N.Y. 

A Division of Curtiss-Wright Cor­
poration Sales and distributors of 
planes, motors and all types of 
aeronautical equipment in foreign 

countries. 
]. S. Allard, Pres.; Wm. F. Gould­
ing, Vice-Pres.; B. G. Leighton, 
Vice-Pres.; W. D. Pawley, Vice­
Pres.; E. S. Cramer, Treas.; R. R. 
Reger, Sec. 

Cable Address: "Aeroexco" 

ExPORTERS (Cont.) 

UNITED AIRCRAFT EXPORTS 
CORPORATION 

.-\ Di,·ision of United Aircraft Cor­
poration 

East Hartford, Conn. 
Cable Address: "Unitedair" 

Export Representatives for: 
Chance Vought and Sikorsky Air­
planes, Pratt & \Vhitney Aircraft 
Engines and Hamilton Standard 

Metal Propellers. 

PUBLISHERS 

(/ncludi11g "Aviation Engineering") 
515 Madison Ave., New York, N.Y. 
Largest aeronautical publication 

in America 
Leads in technical, feature and 

news material. 
$3 a year. 2 years, $5 

·~IATION E. PE;;:;ner 
~ Est. 1916 

Recognized throughout the world 
as the American authority on Air­
craft, Air Transport, Military A vi­
ation. 

Member 
Audit Bureau of Circulation 

Associated Busi11ess Papers 
McGraw-Hill Publishing Co., Inc. 

330 West 42nd St. New York 
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Abbot, Charles G., 493 
Accessories, 278-300; directory of 

manufacturers, 516-519 
Accidents, 471-474 
Adamowicz, B. and J., 18o-181, 427 
Aerial service operations, 62, 20 r -2o6 
Aero Supply Mfg. Co. Inc., 278 
Aeronautical Board, 493 
Aeronautical Chamber of Commerce, 

16, 22, 231, 240; members, 482-486 
Aeronautical Corporation of America, 

243-244, 268 
Aeronautical Expositions Corp., 487 
Aeronautical industry, JI-30, 52 
Aeronautics Branch, Dept. of Com-

merce, see Bureau of Air Commerce, 
Dept. of Commerce. 

Aerovias Centrales, 157 
A!!ello, Francesco, 175-176, 429 
Ailor, Howard T., 205 
Air Associates, Inc., 278 
Air Commerce Act of 1926, amend­

ments, 233 
Air Corps, U. S. Army, 53-54, 64-70, 

77-82, 219; accidents, 467; Alaska 
flight, 171-172, 428; appropriations, 
16, 468-469; equipment, 14-16, 82; 
5-year program, 12-14; mail opera­
tions, 121-126; miles flown, 453; or­
ganization, 490; personnel, 82 ; pro­
curement, 464-465 

Air forces, 31-48; comparative 
strength, 32 

Air lines, see Air transport 

licensed, 183, 475; production. 26-28, 
243-267, 454, 455, 457, graph, 24: 
sales, 455, 457; spare part sales, 459 

Airports, 63-64, 214-218. 476; seaplane 
anchorages, 510-512; seaplane bases, 
184,204, 218; state advisers, 512-513 

Airships, 71-72, 89, 219-224 
Airways, II I-II2, 207-2q 
Akerman, John D., 495 
Aldrin, Edwin E., 488 
Allen, C. B., 125 
Allison Engineering Co., 268 
Aluminum Company of America, 278 
American Airlines, I r8, 127-129, 139 
American Gas Accumulator Co., 278 
American Society of :Mechanical En-

gineers, 240, 489 
American Telephone and Telegraph 

Co., 278-280 
Ames, Joseph S., 493 
Ames Skyways, 205 
Anderson, Capt. Orvil A., 78, 219, 428 
Andrews, Brig. Gen. Frank M., 8o, 

429, 490 
Antarctic expeditions, 181-182 
Appropriations, governmental, 468-

469 
Army, see Air Corps, U. S. Army; 

General Headquarters Air Force 
Arnold, Lieut. Col. H. H., 171 
Autogiro, 245, 254-255; designs, 323-

325, 338 
Autogiro Company of America, 245 
Ayling, J. R., r81, 428 

B 
Air mail, 14, 56-62, 120-126, graph, 121, Baker, G. T., 138 

122, 123; appropriations, 468-469; Baker, Newton D., 19 
army operations, 121-126; contracts, Baker Board, 19-22 
504-505; F.A.M. routes, 505-506, Balchen, Bernt, 182 
507; operations, 453; post office offi- Baldwin, Stanley, 34 
cials, 491 ; postage rates, foreign, 480 Ball, Edward, 205 

Air Mail Act of 1934, 61-62, 126, 427; Balloons, 219-222, 428, 451 
text, 500-503 Barker, Fowler W., 482, 487 

Air transport, 14, 52-53, 56-62, 113-162, Bartlett, Donald, 492 
graph, 124, 125, 12.6; code amend- Batten, Jean, 427 
ment, 499-500; Latm America, 152- Beech Aircraft Co., 245 
162; regulations, 234-236; summary Beisel, Rex B., 243, 266 
of operations, 453, 454 Bellanca, G. M., 482, 487 

Air Transport Mfg. Co. Ltd., 244 Bellanca Aircraft Corp., 245 
Aircraft Mechanics, Inc., 244 Bendix Aviation Corp., 291, 294 
Aircraft Radio Corp., 278 Bendix Products Corp., 280 
Airplane Development Corp., 244 Bennett, Gordon, International 
Airplanes, designs, 303-387 ; directory loon Race, 221-222, 428, 45 r 

of manufacturers, 514-515; number Bennett, ]. C., jr., 205, 206 
522 
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Bernhard, Comdr. A. D .. 493 
Berres, Albert}., 49 
Berry Brothers, Inc., 28o 
B. G. Corporation. 28o 
B/1 Aircraft Corp .. 259 
Black. T. Campbell. 164-165, 428 
Boeing, William E .. 248. 427 
Boeing Air Transport. 149 
Boeing Aircraft Co., 247-248 
Boeing Airplane Co. Inc., 262 
Bogen. Lieut. William L., ;8. 4-~ 
Bonfoey, L. P .. 206 
Bonnot. Capt. de Corvett. 4-->6 
Boston-l!aine Airways, u8. 138-1~9 
Boucher. Helene. 428 
Bowen Air Lines. I 18, 129-130 
Bradley. S. S .. 242, 482. 487 
Branch. Harllee, 491 
Braniff Ainvays. I 18. 130, 138 
Bredouw, Homer. 205, 206 
Breeze Corporations, 281 
Brewster Aeronautical Corp .. 281 
Briggs. Dr. Lyman]., 104, 493 
Brimhall. D. R. 495 
Brock. Dr. John D., 2o6, 429 
Broughton. Don, 151 
Brown. Maj. Albert E .. 19 
Brown, Donald L.. 18, 482 
Brown. Ray \V., 205 
Brown. Thad H., 492 
Brukner. Clayton J .. 482. 487 
Bureau of Aeronautics, U. S. Na'''"· 

53, 64-70. 83-90; A~as~a flight, I72-
I73· 428:, appropnat10ns, 16. 468-
469; equtpment, 14-16, 84; 5-year 
program, 12-14! Hawaiian flight, 
168-171, 426; mtles flown, 453; or­
ganization. 490-491: personnel, ·470; 
procurement, 465-467 

Bureau of Air Commerce, Dept. of 
Commerce, 74. 95-96, 207; appropri­
ations! 96~ 468-469; miles flown, 453: 
orgamzatwn, 492: regulations, 234_ 
238 

Bureau of Customs. 92 
Bureau of Entomology and Plant 

Quarantine, 96 
Bureau of Fisheries, 98 
Bureau of Reclamation, Q8 
Bureau of Standards, National, l0-l­

I05, 403 . 
Butler Jarvts, 493 
Byrd. 'Rear Admiral Richard E., 1Rr-

182 c 
Caldwell, :r:rank W., 288, 427 
Carriers, atrcraft, 85-87, 89 
Carroll. Comdr. P. L., 493 
Case, Norman S., 492 

Cathcart-Jones. Lieut. Owen, 168, 429 
Cautley, John R. 487 
Cavin, Doyle J., 90 
Central Airlines, u8, 130 
Central Vermont Airways, u8. 138-

139 
Chamberlin, Clarence D., 19 
Chambers, Reed :M., 482 
Champion Spark Plug Co., 281 
Chatfield. C. H., 498 
Cheney Award. 78. 427 
Chicago and Southern Airlines, 118. 

130-131 
Chronology, 426-429 
Cisler, S. A .. 491 
Cleveland, Reginald M., 16 
Cleveland Pneumatic Toot Co .. 281-282 
Coast & Geodetic Survey, 108 
Coast Guard. 70, 91-94. 453. 494 
Cochrane. Jacqueline, 252 
Codes. st•e NRI\. 
Codos. Paul. x8o. 427 
Collier Trophy. 288, 427 
Competitive bidding. 68-70 
Compton. Kart T .. 19 
Cone, J. Carroll, 49, 225, 492 
Congressional aviation committees, 

496-498 . 
Consolidated Atrcraft Corp., 248 
Cooper, Ray, 488 
Cord Corporation. 263, 270. 290 
Corrado, Corradino, 428 
Cosyns. l\Iax, 221, 428 
Courtnev. Capt. Frank, 250. 284 
Cousland, Cornelius \V., 77 
Cox. Charles, 205 
Crittenden, E. C.. 493 
Cummins, C. L .. 489 
Curtiss Aeroplane & Motor Co. Inc., 

249-282 
Curtiss-\Vright Airplane Co., 250. 282 
Curtiss-\Vright Corp .. 249, 250, 274, 

282 
D 

Darr. Harold, 205, 2o6 
Davies, C. E .. 489 
Davies, Ralph E., 489 
Davis, Col. W. J., 200 
Delmotte, Raymond, 429 
Delta Air Lines, 118, 131 
Dept. of Commerce, sec Bureau of Air 

Commerce, Dept. of Commerce 
Design rights, 68-69. 72-73 
Deutsch de la Meurthe Cup Race, 427 
De \Veese, B. D .. 482, 487 
Diplomatic Service of the U. S., 499; 

to the U. S., 498-499 
Distinguished Flying Cross, 77-7R, 90 
Dodd, Doy D., 78, 427 
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Donaldson, ]. M., 491 
Donati, Renato, 176, 426 
Doolittle, James H., 19, I97, 244, 488, 

489 
Douglas, Donald W., 242, 482, 488 
Douglas Aircraft Co. Inc., 250-252 
D mm, Maj. Gen. Hugh A., 19 
DuPont, Richard C., I99, 427 

E 

Eastern Air Lines, II8, I3I-I3S, 142 
Easterwood, Col. W. E ., 206 
Eastman, Joseph B., 154 
Eclipse Aviation Corp. , 282-284 
E do Aircraft Corp., I84, 204, 217-2 18, 

284 
Education, aeronautical, 225-230 
Egtvedt, Claire L., 482, 487 
Egyptian Lacquer Mfg. Co., 284 
Ellsworth, Lincoln, r82 
Emergency Relief Administ;ation , ro8 
Engines, designs, 388-424; director~ of 

manufacturers, SIS; production, 
268-278, 455, 456, 458, graph, 25; 
sales, 456, 458 ; spar~ part sales, 459 

Equipment, 278-300; directory of man­
ufacturers, SI6-SI9 

Evans , Floyd E., 495 
E xports, 27, 29-30, 73, 459-464, graph, 

23; directory of exporters, 521 
Express, II4-I20, 154, graj;h, II9; op­

erations, 453 

F 

Fagg, Fred D., jr., 55, 206, 231,495 
Fairchild, Sherman M., 482, 487 
Fairchild Aerial Camera Corp., 284-

286 
Fairchild Aerial Surveys, ro6, 107, ro8 
Fairchild Aviation Corp., 256, 284 
Farley, James A., 123, I24, r6o-I62, 49I 
Fedden, A. H. R., 426 
Federal Aviation Commission, II-I2, 

I9, 49-76; reco!Um.endations, $5-?6 
F ederal Commumcahons CommiSSIOn, 

98-99, 492 , . I . 
Federation Aeronauhque nternahon-

ale, 243, 429, 488 
Fitzmaurice, Col. James, 246-247 
Fleet, R. H., 482 
Fleetwings, Inc., 252 . 
Flights, record, see Record fl1ghts 
Flying schools, 225-226, 508-509 
Fordney, Maj. Chester, 219 
Forest Service, I08-ur, 494 
Foulois, Maj. Gen. Benjamin D ., I9 , 

77, 490, 493 
France, 37-40 
France, Capt. Charles W., 134, 429 

Frank, Alfred , 139, 482 
Franklin , D. K ., 138 
French, Ellsworth , 495 
Frye, Jack, 144-146, 426, 427, 4 2 
Fuels, directo ry of companie , 520 

G 

Gardner, Lester D ., 482, 488 
Gary, H ampson, 492 
Gasoline taxes, 477 
General Air Express, 114, r I7-II8 
General Air Lines, r r8, 136-I37 
General Aviation Mfg. Corp., 259 
General Electric Co. , 286 
General Headquarters Air F orce, 79-

8o 
General Tire & Rubber Co., 286 
Geological Survey, U. S., r r I 
Germany, 40-42 
Gherardi, W. R., 99 
Gibbons, Stephen B., 494 
Gliding, 63, 199-200 
Goebel, Arthur, 197 
Goering, Gen. Hermann, 40, 4I 
Goodri ch, B. F., Co., 282, 286-287 
Goodyear Tire & Rubber Co., 287-288 
Goodyear-Zeppelin Corp., 222 
Gordon Bennett International Balloon 

Race see Bennett, Gordon, Intern a­
tional Balloon Race 

Gorrell, Edgar S., I9 
Governmental activities, 95- I 12 
Graddick, Charles P., 49I 
Craf Zeppelin, airship, 222 
Graham, L. E. , 487 
Granville, Miller and De Lackner, 252 
Great Britain, 33-37 
Great Lakes Aircraft Corp., 252 
Gregg, Willis R., I II, 493, 494 
Grierson, John, r8r , 428 
Grumman Aircraft Eng. Corp., 252-

253 
Guggenheim, Harry F., 493 
Gulf Airways , 118 
Gulf Refining Co., I97. 288 
Gulick, Brig. Gen. J. W., I9 

H 

Haizlip, James G., I97 
Hall-Aluminum Aircraft Corp., 253 
Hamilton Standard Propeller Co., 288, 

289 
Hamlet, Rear Admiral H. G., 91 , 494 
Hammond Aircraft Corp., 96, 253-254 
Hanford Airlines, 118, 137, 142 
Harman, C. E., 205, 206 
Hartshorn, Stewart, Co., 289 
Hartson, Joseph T., 49 
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H egenberger , Capt .. lb rtF., -
H elium 72 
Bender on Paul , 4 2 
H il sz, M ary e, 426 
H ineman George R., 222 
Howell , Clark, 49 
H wze. Har ry \1 ., 197 
Hoyt, R ichard F ., 1 4 
Hoyt, Capt. Ros D., 172 
H ull , Cordell , r - 4 
Humble Oil Co. , 197 
H un aker. D r . J erome C. , 4 
Hunter Cr il, 48-
Hu rley-T \nl end Corp . 2 
H ydrograph ic O ffice, 99-1 00 

I 
I de, J ohn J ., 493 
I ndependent iation O perat r of tl~e 

nited tates . 205, 206, 23 1 
In ail s, Laura H ., 178-1 79, 426 
In titute of the Aeronautical cien e 

240-242 488 
Inter-I l_and A irways , 137-138 
Inte rnab_onal F la re-Signal Co. , 28g 
Intern_ahonai_Sanita ry Convention for 

Aenal_ NaYi gation, ro6 
International Zeppelin T ran- port 

Corp., 222 
Im':ood, ~oui s R. , 205, 206 
Ir v!ne, L_Ieut. Com dr . R ., 173 
I r vmg A ir Chute Co., I nc. , 2 9 
I sland Airway , 204 
Italy, 42-44 

J 
J acobs, E. N ., 426 
Jacobs A irc raft E ngine Co., 26 
J apan, 46-48 
J eanpierre, L ieut . de V aisseau, 426 
J ernigan, J.D., 197 
Jo~m son , _R~ar Admi ral Alf red Vol., 172 
J omt Aviation Coordinatin o- Commit-

tee, 23 1 "' 
J ones, C. S ., 206 
J une, H arold , 182 

K 
Kellett Autogiro Corp 254_? ~­
Kendall , Lieut. Chari~~ H., -;~:J2, 428 
K endall Refining Co. Inc. , 239 Kenney, La,yrence F., 432 
K~pner, MaJ. William E., 78, 219, 428 
K !ndelberger, J. H ., 482, 4g7 
K mg, Rear Admiral E rn est J. , 83, 84, 

89, 490, 493 
K ing, Henry 206 
K !ng's Cup Race, 428 
K mgsford-Smith Sir Charles 179-180 

429 ' ' ' 

Kinner irplane & Motor Cor p. Ltd. , 
_ 68-269 

Kohle.r A viation Corp., 141 
r o11 man Inst rument Co. I nc., 289-290 
K reider-Rei ner A ircraf t Co., I nc. 

55-256 
L 

Lam bert .ircraft Corp., 256-257 
J ambert Engine & M achine Co., ~r6 

- 69 
L.ane F ranklin K., j r., 49 
Langley :Memorial . e.ronautical Lab­

rat ry , 100-!04 
La r on, apt. \\ estside T. , 78, 427 
Law. T -76, 231-238; federal, 232-234 ; 

tate, 75, 23 1-232, 478-479; taxa­
tion, 477 

Lawrance Charles L., 240, 482, 487 
La wrance E ngineer ing and Research 

Corp., .269 
Lederer , J erome, 489 
Leece-Ne -ille Company, 290 
Legislation, see Law 
Lewis, D r. George Vv., 19, 100, 488 

493 
Light, Dr. Richard U ., 181, 186, 428 
Lighter-than-air, see Ai rships 
Lindbergh , CoL Charles A., 96, 159, 

160, 173, 428, 493 
L indbergh, Mrs. Charles . . , 96, 426 
L ineas Aereas Occidentales, 151 
L ittle, Ray, 151 
L ittlejohn, George, 181, 4-"9 
L ockheed Aircra ft Corp ., 257-258 
Loening, Grover, 482 
Loening, Grover , A ircraft Co., 258 
Loening, Rudolph R., 184 
Loening Trophy, 229, 429 
Logan, George B., 231, 495 
Long. ·w illiam , 205 
Long. & Harman, 138 
Luscombe A irplane Co., 258 
Lycoming Mfg. Co., 270, 290 
LZ-129, a irship , 223 

M 

McAdoo, William G., 243, 488 
M acCiain, A . Lewis, 243, _?66 
MacCracken , \ Villiam P. JL, 493 
M cDonald; E d, 495 
Macfadden. Bernarr, 206 
M cGinnis , Lieut. Comdr. Kneffier , 169 
l'vi cGraw, \ Villiam, 206 
Mackay Trophy, 78, 427 
McK inley, Ashley C. , Inc., 205 
McLaughlin Aerial· Surveys, 205 
McMullen, A. B., ~31, 495 
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M cMullen, D r . J ohn , ro6 
Jl!I a.con, airshi p, ~6, 222, 223, 426 
MacR obertson A ir Race, 163-1 68, 429 
lVIacwhyte Com pany, 290 
l'viagazines, ae ro na u tica l, 513 
1vianu facturer s A ircraft Associat io n , 

242-245, 487 
Mapping and surveying , 98, 106-1 I I, 

205 
M arcus, Cha rles, 482, 487 
M arine air termina ls, 184, 204, 2 I8 
M arine Corps, U . S ., 88-89, 470 
Martin, Glenn L., 487 
Martin , Glenn L. , Co. , 258-259 
M artin , Rex, 208, 492 
Martin , Vv. S ., 491 
1v[ason, L. G., 205, 206 
Material s, 278-300; directory o f ma n-

ufacturers, 516-519 
Melrose, C. J., 428 
Meredith , Capt. Russell L. , 77 
M iami Air Races , 199 
M ilburn, Lessiter C., 488 
M iles, Leland S., 426 
M ilitary aeronautics, 31 -48, 64-70 ; 

comparative strength , 32; see also 
A ir Corps , U . S. Army; B ureau o f 
Aeronautics, U. S . N avy 

M illikan, Dr. Clark B. , 488 
M ingos, H owa rd L. , 482 
M itchell, Ewing Y., 222, 492 
Mitchell Trophy Race, 429 
Moll, J. J., 165-167 
Mollison, Amy, 164 
Mollison, Capt. James A. , 164 
Monocoupe Corporation, 256 
M onro, C. Bedell , 482 
Morehouse, Silas, 134, 429 
Morgan , Thomas A., r6, 482, 487 
M orgenthau, H enry, j r ., 494 
M orris, Charles L., 495 
M orrow Board , 12 
Moseley, C. C. , 206 
M usick , Edwin, 173, 428 
M u ssolini , Benito,. 43 

N 

N ational Advisory Committee fo r A er­
onautics, 62, 65, 74, 100-104, 222; ap­
propriations, 468-469 ; organi zation , 
493 . A .. 

Nat ional Aeronauti c ssociab on , 104, 
231 , 243. 488 

N ational Air Races , 198, 428, 446-450 
N ational A ir Transport, 149 
National Airlines System, 138 
National Airways, 138-139 
National Association o f Sta te Av ia ­

tion Officia ls, 231, 495 

Nat iona l B a lloon Race, 42 
Na tio na l de fe nse, see M ilita 1·y aero -

na utics 
N a tiona l Geographic ciety, -I 9 
• 0at ional Pa rks A irways, I 18, I39- L.jO 
Nat iona l poli cy, 1 I-22 
N a ~y, see Burea u f A er na utic. , 

avy 
N eely, F rederick k , 492 
Ne lson , Capt. F red ., 429 
N inety -N ines, 199 

-o r ma -Hoffman Bea r ings Cor p., - 90-
29 1 

Nor th A mer ican Av ia t ion, I nc., 13 1, 
259 

Northrop Co r pora tion , 259-260 
N o r th west A irlines, 1 r8, 137, I 40 -14 1 
Novelli, Ida, 151 

RA , 105; a m end men t to a ir tra n por t 
code, 499-500; commercia l a viat ion 
industry code, 206 ; manu f acturin <.,. 
code, 22-26 

0 
O ffi cia l a ir reco rds, 432-445 
O liphant, M ilo, 205, 206 
O rr, Geo rg e Vv., 482 
O r vill e, Lieu t. H oward T ., 222, 428 
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Pacific Ae romo ti ve Cor p. L td ., 29 1 
Pacific A ir T r ansport, 149 
Pacifi c Seaboard A ir L ines, 130 
Pacifi c Zeppelin Co rp ., 222 
P an A m eri can A irways System , r r8, 

129, 132, 152-162, 173-175, 259, 261; 
A laska , 157; China, 157 

Pan A merican Races, 198-199 
Pang born , C lyd e, 149, 167-168 
Parker, Cha rles E., 482 
P a rker A pplia nce Co., 291 
Parks, Oliver L. , 205, 206, 482 
Parment ier, K . D., 165-167 
Patents, 69, 73-74, 242 
P atte rson, W. A ., 482, 487 
Payne, George H ., 492 
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Co ., n8, 141-142 
P erry, Lieut. J ack, 170 
Pettey, Herbert L., 492 
Phillips P etroleum Co. , 197 
Piccard , Dr. J ean, 220, 429 
Piccarcl , Mrs. J ean , 220, 429 
Pier sol, J ames V ., 258 
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