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CHAPTER I 
REFLECTING THE TRENDS IN AVIATION 

W HILE aviation experienced the most stupenduous ~riod of 
progress and expansion in its history during 1929, the industry 
was passing through its first major readjustment when the 

year ended. This, the twelfth successive edition of T lte Aircraft Year 
Book, is a mirror of the year's brilliant achievements in every branch 
of the art. It is ·a story ·that writes itself as. the facts of the year's 
progress are recorded, reflecting the trends in every field of aeronautic 
endeavor. 

Man flew faster, highet:, farther and longer in 1929 than he did 
dur.ing any other year since the Wright brother$ made their first flights. 
The year's spectacular flights and the routine maintenance of daily air 
transport schedules into every corner of the country reflect the great 
str-ides tnade in the field of engineering. The laboratories, occupied by 
engineers who seldom found a piace in the limelight afforded t.hose who 
flew their products, continued to offer the greatest prospects for future 
successes. 

In the transport field, new mail, express and passenger services were 
inaugurated to offer a network of air lines regularly serving go,OOO;oOo 
people. Air transport passenger services were raised to the standard of 
luxury eJljoyed by those who travel in the fine saloos of fast ocean liners 
0r the well appointed cars o£ the better trains. Expansion in the trans­
port field, .aided in no small way by contract air mail support, proved a 
great ~timulus to evf'ry branch of the manufacturing industry. 

The aircraft industry represented a total public investment of no less 
than half a billion dollars during 1929. Compared with those great 
industries which have an annual o:utput in excess of this investment, 
aviation would appear to be relatively minor. Judged, however, fron1 
the triple viewpoint of national defense, public service and scientific 
p.rogress, aviation ranked ;lS a major industry. It employed, directly 
or indirectly, more than 100,000 persons 'and its ramifications ext~nded 
into nearly three score allied industrie.s which were affected in some way. 

The story of ·aviation1s progress has been marked by a succession of 
waves of expansion, each receding after peak- marks were reached, only 
to have a new crest mount higher than ever before. The World War 
was responsible for the first great wave of expansion, when the industry 
was created and plants were pressed into heavy production schedules 
through abnormal government demands fot fightihg planes. 

.· 



2 AIRCRAFT YEAR BOOK 

The end of the War brought a sharp recession, which was checked 
only after far-visioned manufacturers, who had confidence in the pos­
sibilities of commercial a,·iation, marshalled a small amount of capital 
to support the industry. But their investments were swallowed up in 
general education, and the industry again found itself in the trougl1 of 
the wave. 

Government development of regular service for mail and goods in 
1920 brought a new wave of development which demonstrated the pas-

AMER ICA'S LARGEST LAND PLANE 

The giam Pcokker F-3z ( uoul>le tandem Pratt t~nd \Vhjtney Hornets} passenger 
plane to be used by 'Western Air Express on its transport lines, carrying 

32 passengers. 

sibilities of avtatton, but emphasized the necessity for day and night 
operations if the airplane was ro become an economic necessity. 

Inauguration of the night air mail in J 924 pushed the wave to new 
heights. This was followed quickly by the establishment of contract 
air mail. Private operation of ai.r mail lines was found to be arduous) 
however, owing to the con tinued necessity for public education. Again 
there came an indicated lull and it was at this time that a pilot on the 
St. Louis-Chicago air mail route-Colonel Lindbergh-Hew to fame in 
a night and carried with him the imagination of the world. Thus, 
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wave was succeeded by wave, but always the trough of the last was 
higher than the peak of its predecessor. The latest and greatest was 
started in 1927 and continued through 1929, aided by the sustained 
interest of the Post Office Department, the application of the Five Year 
Military Program and continuaU.y growing public confidence. 

Using tbe immediate past as an index of the irrunediate h1ture, and 
buoyed up by generally voiced prosperity cu rrent on all sides early in 
1929, production of aircraft and engines during the firs t six months of 
the ye.ar approximated 75 per c<:nt of the total production in 1928. The 

TN LAND OF' INCl\ S 

Fairchild ( Pratt and vVhimey ' Vasp) cabin monoplane operated on regular 
schedule by Pan American-Grace Airways Inc. between Peru anti Ecuador, 

flying ahO\'C the coasta l And es with air mail and passengers. 

result was a general period of over-production, which 1\'0uld be serious 
in any industry, but which was especia lly critical in an industry so closely 
related to national defense. 

From the middle of the year on, production schedu les were re­
adjusted, so that by the end of the year the output of commercial air­
planes and engines was relatively in line with the domestic demand, to 
which was being added an attractive exp0rt market. 

Commercial aviation on an UJlstable foundation offers no substitution, 
or even a dependable reserve, for the nation's air defense. It became 
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evident in 1929 that a sound foundation could be constructed only 
through maintenance of government orders, as typified in the Five Year 
Military Program, and through the continued development of the con­
tract air mail system upon an economic basis. 

Capital invested by the public Rowed impartially into the manu­
factll ring and operating branches of the industry. The manufactu rers 
of military and commercial ai rcmft and the operato rs of air mail and 
passenger routes alike drew their capi tal from public sources. l\1ilitary 
manufacturing and contract air mail proved the backbone of the in-

...... 
COURT~OUS SER\"I C~ 

Stewards, couriers and other :1ir line attendants, all ~rna rtly dres>t·d, set a new 
stantlard of >Crvire fo r tra vel. Passengers 3re seen leaving a tri -moto retl 

Fokker p lane or Pan A111crican Airways Tnc. 

clustry-a condition "·hich it was expected would be necessary for some 
time. T heir satisfactory continuation wa not only of great concern 
to the investing public, but of prime importance: to the industry in 
its efforts to keep enginee ring and production organizations intact 
for purposes of ci \·il and military development in the future and for 
the rapid expansion of manufacturing facilities in times of national 
emergency. 

In irs state of ove r-expansion and over-prod uction toward thl· midJit: 
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of 1929, the aircraft industry was scarcely different from any other 
industry. Capital inAation came in two forms: first , isolated and dis­
tinctly limited amounts invested in manufacturing or operating projects, 
and, second, massed capital by financial groups extending their activities 
into all phases of aviation. 

At the end of the yea r, the industry was contracting in some phases 
and expanding in others. Isolated capital was in some instances liquidat­
ing. G roup capital \Yas "'isely economizing and boldly advancing, wiU-

FLAT TlRE? 

Flat tires a re no worry to this pilot. The Fokker Super-universal laboratory 
plane of the Goodyear Tire and Rubber Company is equipped with the new 

Goodyear ''Airwheel." 

ing to risk a long period of attrition, providing it had definite assurance 
of public support for the transport lines, govenunent backing for the 
contract air mail system, and an assurance that the Five Year Military 
Program would be carried out. 

The trend from corporate O\\'nership to group control of manufac­
turing and operating units, started late in 1928, continued during 1929 
and had a marked inAuence on the progress of the industry. At the 
close of the year, the major groups had a sound economic footing in the 
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industry which promised to affect, in no small way, future expansion. 
Using the past as an index of the future, leaders in the industry expected 
the next wave of expansion, based on sound experience, to surpass its 

·''--------"---

TO Ct\T t\LIN 1\ ISJ. t\ N I) 
Boeing ( Pratt and 'vVhitne~· vVa,p) B-r E flying boat Rown by Western Air 

Expre>s in passenger sen·ice hetween Lo Angeles and Cata lina Islands. 

predecessors in size and import:111ce. It \Yas this confidence in the future 
which inspired the major fin ancial groups in the incl\lstry to proceed 
with their program , taking proper regard for economy into consideration. 



CHAPTER II 
AIRCRAFT PRODUCTION AND OPERATIONS 

PRODUCTION in A me rican aircraft manufacturing plants 
reached the highest peak in its history during 1929, and operat­
ing statistics-far in excess of any previous year-were staggering 

to the mi nd. M ore than 6,000 commercial and mi li tary planes and 
7,000 aircraft engines were produced during the year. American planes 
engaged in al l branches of civil and milita ry operations fl ew nearly 
200,000,000 miles. 

Ninety-six major aircraft manufacturers reporting to the Aero­
nautical C hamber of Commerce in its anm1 al production survey for 
1929 listed the mllnufactu rc of 6,034 commercial and military ai rpl.a.nes 
with a total retail value less motors of $.g,45 7 ,JC0.60. Planes designed 
for commercial usc alone totaled 5,357 with a value of $33,624,756.6o. 
Six hundred and seventy-seven military planes were produced with a 
total value less motors of $ ro,832,544· N inety-one per cent of all planes 
produced were manufactured by members of the Aeronautical Chamber 
of Commerce. 

Commercial production increased 51 per cent more than 1928, 1 ,8 1 5 
more p.lanes being manufactured during 1929 than du ring the previous 
year.• While the percentage of increase in units produced was high, 
the sharp rise in valuation was even higher. The valuation less motors 
for all commercial planes increased g6 per cent over 1928, aircraft manu­
factu red in 1929 showing an increase in valuation of $ 16,430,458.60 
over 1928. 

M ilitary production during 1929 experienced a decided slump, falling 
44 per cent under the 1928 figur es. Since no valuation was placed 
upon military production in 1928, it \Vas impossible to compare figu res 
on valuation for the two years. T otal production , despite the military 
slump, increased 2 7 per cent over 1928. 

Twenty-five aircraft engine manufacturers reported a total of 7,378 
engines produced during 1929 for both military and commercial use, 
representing a total valuation of $26,495,830.1 5· The commercial 
market received 5,5 J 7 of the engines, and the military I ,861. Com­
mercial engines represented a tota.l value of $ r7,895,300 and military 
motors $8,6oo,530. 15. 

Ninety-five per cent of the engines were manufactured by members 
of the Aeronautical Chamber of Commerce. 

•comparative production tables for 1928 an<l 1!)>9 iu ApJ)en<lix. 

7 
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Comparing this report with 1928 figures, commercial production 
increased 3,667 units or 193 per cent. Military engine production was 
448 units higher than in 1928, representing an increase of 32 per cent. 
The value of commercial engines increased $8,9s8,575, or roo per cent. 
The valuation of military engines "·as not compiled in 1928, so that 
it is impossible to compare figures in that. field. Total engine produc­
tion, including those for military :~nd commerci:~ l purposes, showed an 
incre.ase of 4, r r 5 units or 126 per cent. 

Adding spare par ts for both engines and airplanes of all types, it is 
estimated that the total retail valuation of aircraft and engines produced 
in 1929 was $98,000,000, as compared ,,-ith $62,000,000 in 1928. 

Open cockpit biplanes led in the number produced as to type, with 
closed cockpit monoplanes second . H o"·e,·er, of all types manufactured 
during 1929, amphibians showed the gre:1test increase over 1928. The 
closed cockpit biplane was the only type to show a decrease in the 
number pr·oduced when compared \\'ith 1928 figures. 

Amphibians increased 363 per cent, showing the marked interest 
in this versatile type. lVl ulti-motored monoplanes increased 207 per cent 
over 1928; flying boats and seaplanes, 190 per cent. Open cockpit mono­
planes increased 81 per cent; closed cockpit monoplanes, So per cent; 
multi-motored biplanes. 6o per cent; and open cockpit biplanes, 30 per 
cent. The closed cockpit biplane decreased 32 per cent below the 1928 
totals. 

In 1928, there we·re 124 per cent more biplanes than monoplanes 
of all types, while in 1929 on ly 51 per cent more biplanes were manu­
factured. The ratio between biplanes and monoplanes was rapidly shift­
ing in favor of the monoplane. 

The average unit value, without motors, of aircraft produced during 
1929 was $6,276.75, an increase of $ r,.J.22.25 more than in 1928 when 
the average unit value was $4,854.50. Commercial engine production 
showed an average unit price of $3,243.65 during 1929 as compared 
to $4,830.65 in T928. 

T he average unit value of all types of aircraft including motors 
during 1929 "-as $9,520.40 as compared to $9.68s.r 5 in 1928. These 
comparative figures sho"- that while the average price of airplanes with­
out engines was considerably higher during 1929, this increase in cost 
was offset by a lower average price for engines. The lower average 
engine price resu lted from the entrance of the lower power new produc­
tion engines into the field, while the marked increase in aircraft unit 
values can be attributed to the larger number of multi-engined trans­
ports, amphibians and flying boats produced. 

T he production report for 1929 was exceptionally complete with 96 
manufacturers filing their figures with the Aeronautical Chamber of 
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Commerce. A glance at the list of manufacturers who submitted reports 
included in the 1929 totals will indicate its thoroughness: 

Acme Aircraft Corporation, Aeromarine-K lemm Corporation, Aero­
nautical Corporation of America, Aircraft Manufacntring Corporation, 
Alexander Aircraft Company, Alliance Aircraft Corporation, American 
Aeronautical Corporation, American Eagle Aircraft Company, Arrow 
Aircraft & Motors Corporation, Atlanta Ai rcraft Corporation, Bach 
Aircraft Coinpany, Inc., Bellanca A ircraft Corporation, Berliner-Joyce 
Aircraft Company, Inc., Bischof A irplane .Manu facturing Company, 

CHRlSTENS "BUENOS ATRES" 
Mrs. Herbert Hoover ch.ristens the flagship of the New York, Rio and Buenos 

Aires L ines, Inc., fleet. 

Boeing Airplane Company, Brunner Winkle Aircraft Corporation, Buhl 
Aircraft Company, Cairns Aircraft, Century A ircraft Corporation, 
Cessna Aircraft Company, Cornmanflaire, lnc., Commercial Aircraft 
Corporation, Consolidated Aircraft Corporation, Connan Aircraft, Inc., 
Crawford Airplane & lVlotor Manufacturers, Curtiss Aeroplane & 
Motor Company, Curtiss-Robertson Airplane Manufacturing Company, 
D are Aircraft Compauy, Davis A ircraft Corporation, Douglas Company, 
Doyle Aero Corporation, Driggs Aircraft Corporation, Dycer Airport, 
Eastman Aircraft Corporation, Eyerly Aircraft Corp01·ation, Fairchild 
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Airplane Manufacturing Com?any, Fleet Aircraft. Inc., Fokker Aircraft 
Corporat ion of America, General Airplanes Corporation, Granville 
Brothers Aircraft, Inc., Great Lakes Airc raft Corporation, Hall­
Aluminum Aircraft Corporation, Hamilton M etalplanc Company, 
Heath Airplane Company, .Hise Aircraft Corporation, Ireland Aircraft, 
Inc., Irwin Aircraft Company, Keystone Aircraft Corporation, Knoll 
Aircraft Corporation , Kreider-Reisner Aircraft Company, Inc., Joseph 
Kruetzer, Inc., Lcnert Aircraft Company, Lincoln Aircraft Company, 
Lockheed Aircraft Company, Loening Aeronautical Engineering Cor­
poration, lVl archetti M otor Patents. Inc., Glenn L. Martin Company, 
M ercury Aircraft, Inc., 1\1ctal Aircraft Corporation, M iami Aircraft 
Corporation, Miller Corporation, Mohawk Aircraft Corporation. Mono 
Aircraft Corporation. M ooney Aircraft Corporation, Moth Aircraft 
Corporation, 1ew Standard Aircraft Corporation, licholas-Beazley 
Airplane Company, l nc., Noran Aircraft Company, Northeast Airways, 
Inc., Parks Aircraft, lnc., Pheasant Aircraft Company, [nc., Pitcairn 
Aircraft, Inc., Pittsburgh M etal Airplane Company, Ryan Aircraft Cor­
poration, Schmuck Aircraft Company, Sikorsky Aviation Corporation, 
Solar Aircraft Company, Spartan Aircraft Company, Inc., Spear Air­
craft Corporation, Stearman Aircraft Company, Stinson Aircraft Com­
pany, Stout 1\II etal Airplane Company, Swallow Airplane M anufacturing 
Company, T aft Airplane Company, T a- H o-l\lla Aeroplane & Moto•· 
Corporation, Taylor Brothers Airplane Manufact uring Company, Towle 
Marine Aircraft Engineering Company, Travel Air Company, U. S. 
Aircraft Company of 1ew Jersey, Verville Aircraft Company, Viking 
F lying Boat Company, Chance Vought Corporation , Waco Aircraft 
Company, vVatkins Aircraft Company, "\¥ hittelsey Manufacturing Com­
pany, Inc., H. F. Wilcox Aeronautics, Inc. 

In the engine field , the reports were equally thorough. The fo llow­
ing engine manu facturers filed their production figures for the year 
with the Aeronautical Chamber of Commerce: 

Aero D evelopment Company, Aeromarine-Klemm Corporation, 
Alliance Aircraft Corporation, Axelson Aircraft Engine Company, 
Century Rotary Motor Corporation, Chenolet Aircraft Corporation, 
Comet Engine Corporation, Continental Aircraft Engine Company, 
Curtiss Aeroplane & 1\llotor Company, Fairchild Engine Corporation, 
General Airmotors Company, Irwin Aircraft Company, Kinner Airplane 
& Motor Corporation, Lambert Aircraft Engine Corpo ration, LeBlond 
Aircraft Engine Corporation, Lycoming Manufacturing Company, Mac­
Clatchie l\1anufacturing Company, lVIenasco M otors, Inc., Michigan 
Aero-Engine Corporation, Arthu r J. Paige, Pratt & Whitney Aircraft 
Company, Rearwin Airplanes, Inc., Spear Aircraft Corporation, Wamer 
Aircraft Corporation, Wright Aeronautical Corporation. 
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Aircraft Operations 

American aircraft, including civilian, commercial and government 
planes, fl ew a total of 197,546,590 miles du ring 1929, more than trebling 
the totals for 1928. The distance fl own was more than five and a half 
t imes that between the earth and Mars, or equal to 73,000 Aights across 
the continent from New York to Los Angeles. 

During 1929, 3,160,793 pe rsons were car ried in planes operated 
by air transport lines or aerial sen-icc companie...;. This figure did not 
include the number of persons carried in pri,·ately owned civilian planes 
or in craft of the A rmy, Navy, rvi arine Corps, Coast Guard or Depart­
ment of Comm:!rce. Less than 6oo,coo persons were carried in similar 
operations during 1928. • 

Planes engaged in contract air mail service alone flew a to tal of 
13,205,640 miles during 1929 and carried 7,096,930 pounds of mail. 
Contractors to the government on the 32 domestic mail routes received 
$ 13,869,606. L6 compensation from the Post Office Department. A t 
the end of the yea r, routes totaling 14,369 miles were in opcration.t 

Ai r t ransport operators, carrying passengers, mail and express, Aew 
20,242,891 miles du ring 1929, according to detailed reports fi led with 
the Aeronautical Chamber of Commerce by the 27 major operators. 
Aerial Service opc.:ratu r~ uuing a widely di,·ersified business piled up 
104,336,560 miles, and it ,,·as estimated that privately owned planes, 
both corporate and personal, were flown 25 .000.000 miles during the 
year. A ll branches of the government, including the A rmy, N avy, 
M arine Corps, C oast G uard and D epartment of Commerce, flew 
47,967,139 miles. As .contrasted with this figure for government opera­
tions, civil ian and commercia l planes Hew a total of 149,579,45 1 miles. 

Licensed Planes 

A t the close oi 1929, there ,,·ere 7,843 licensed aircraft in operation 
in the United States and 4,520 ident ified planes, making a total of 
12.363 ships available for commercial and civilian operations. Ne,,· 
York led all the states in the number of licensed and ident ified planes 
with r ,429 having federal licenses and 35 1 identified. Califo rnia was 
second with 961 licensed and 515 identified; Illinois, third, w ith 542 
licensed and 375 identified ; Missouri , fourth, with 43 1 licensed and 262 
identified ; and Ohio, fi fth , with 45 1 licensed and i R3 idcntified.i 

• Comr>le:tc comp:tr:&tivc sunu11ary of :Il l OJH:.J·:ltions in Avpc:ndix under .. Flying in 
the United States''; also sec ch,tptcr:t ou '·Air Transport Progress," ''Acrin l Servic-e,'' 
'''Private Flying., and "'Military Avintion'' for analysis of total figures given here. 

tComplete statistics on air mail operations by routes in Appendix. 
t Compl~te list of licensed and identiftcd aircraft by states in Appendix. 



I 2 AIRCRAFT YEA R BOO K 

Aircraft Accident Statistics 

\\l ith the phenomenal increase in the volume of operations during 
1929 came a rise in the number of aircraft accidents, but the percentage 
of accidents to miles Hown decreased to indicate a higher level of safety 
fo r al l operations. While the Department of Commerce h11d not yet 
completed the compilation of accid ent statistics for the second six months 
of 1929, figures avai lable· for the fi rst six months showed a decline in 
the accident rate. T he Department of Commerce was authority fo r 
the statement that a preliminary re\·iew of the reports for the second 
six months indicate a further clccline in the percentage of accidents 
per mi le flown. 

Approximately a half mill ion 111ilcs were flown fo r every fatal acci­
dent during the first six months of J929, if all types of commercial 
operations were taken in to consideration. A large number of accidents 
in this classification wc·rc in unlicensed planes with unlicensed pilots. 

More than 1 ,ooo,ooo mi les were fl own for every fa tal 11ccident on 
the regular air transport lines during the six months period reported. 
This figu re can be compared wi th 88+,000 miles fl owu per fata l accident 
in the second six months of 1928, and 896,000 miles pe r fatal l\Ccident 
duri ug the first six months. Only 7·75 per cent of the accidents were 
in scheduled operations. 

F ifty-nine per cent of all accidents were attributed to errors of per­
sonnel, pilots being charged \\'ith 57 ·3 r per cent of the errors. Struc­
tural failu res were respou~ ib l e fo r only six per cent of the accidents 
and power plaut failures for 18 per cent.* 

The year under review was marked with brilliant progress in the 
manu factu ring 11nd operating branches of the iudustry which brought a 
new measu re of s11 fety and regul arity of service fo r p11s~cngers, mai l and 
express. The developmeuts in each of these fields will be described in 
later chapters. 

• Comp:lr3tive accide nt ::. l ;.ui~tics in ApJ>cndix.. 

' 



, CHAPTER III 
AIR TRANSPORT P ROGRESS 

THE United States led the world in air transport at the dose of 
19 29. Passengers, mail and express were being flown more than 
90,000 miles every 24 hours, serviug a territory with 90,000,000 

population. Scheduled transpprt lines were Hying one-third of the dis­
tance between dusk and dawn on lighted ainnys, providing night service 
unparalleled anywhere els(~ in the world. 

America's major air transport lin'es, operating on regu lar schedules, 
flew more than 20,0Q0,000 miles during the y~a r, carried more than 
7·,000,000 pounds of mail, and transported more than 165,00 0 passengers 
to double and treble previous peak figures. More than a score of new 
lines were inaugurated, old ones extended, and existing services improved. 
The first coast-to-coast .combined itir-rail services becmne a reaJity, and 
the wo.rld 's first regular night passenger route with tri-motored planes 
was inaugurated. 

While air transport statistics for 1929 were bewildering, they could 
not mirror the fu ll measure of progress made during the year. Only 
those who used the transport l ine$ regularly and were able to compare 
them with ser vices of a year or two before obtained a complete pictui·e 
of the achievements. 

T o the air tdtveler, the transformation was almost unbcli~vab lc. 
Only a short time before, he had to poke his way into a cumbersome fly­
ing suit, buckle himself into a parachute and waddle out on a dusty field 
like a penguin to prepare for each flight. The patience of the uninitiated 
passenger was tried to the limit and he stood on one foot, then on the 
other, waiting for the engine to warm up. Some tried fl ying in those 
days. Few found it in keeping with their notions of com fortable trans­
portation. 

During 1929, the safety, comfort and conveniences of the passenger 
became paramount considerations. The latest refinements brought the 
deit hand of the artist and the interior decorator to the tl'l'msport plane 
cabins; the science of the radio engineer and the weat her bureau expert 
to aid on each flight; and a type of service for the passenger J·ivalling 
the finest railroad trains or ocean liners. 

The type of the chairs had 'beei1 studied and changed so that the 
passenger rode more easily. The cushions were made deeper, and modern 
designs and patterns introduced in the upho.Istering. A certain indi­
viduality was maintained in each plane interior, so that the ai r passeng.c r 

13 
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enjoyed freshness of new surrou ndings in almost every plane on his 
journey. 

The windows- tiny peep-holes in the early cabin planes-were 
extended the fu ll length of the cabin interior, flooding the plane with 
light and providing correct ventilation for summer or winter travel. 
Artistically designed ceiling lamps and wall lights were added for night 
flying. The cabin floor- formerly covered with battleship linoleum­
had a rug which harmonized with pillows, curtains and wall paneling . 

HlGH SP t::E D TRt\ NS PORT 
I.ockheed \ "ega ( Wright Whirlwind) of the Canadian American Air Line~ 

flo1111 011 fast >chedule betweell Minneapolis and \ Vin11ipeg. 

Instruments in the cabin on some lines kept the air traveler iuformed 
of the speed and altitude at which he was flying. 

A butler's pantry became regu lar equipment on the bigger planes, 
with a refrigerator, electric plate, dishes and cutlery to provide fu ll 
course dinners on long liights or li ttle "snacks" on shorter hops. Hot 
and cold running water brought added comfort. 

From the time the passenger arrived at the airport of embarkation 
until he stepped from the plane at his destination, uniformed attendants 



AIR TRANSPORT PROGRESS IS 

HURJ)LLJ.~G l'vJT. J~t\1:\'I E!~ 

Eighteen·p~~senger Boeing (3 Pratt and Whitney liomets) tr~nsporr in Aighr 
over cloud banks nenr Mt. Rainie r, q.,+08 feet. One of fleet built for zo-hour 

C hicago-San Francis~o service. 

N lCHT PASSENGER SERV1CE 
First night flying of passengers on regular schedule w:1s inaugurated by the 
Boeing System between Salt Lake City and Oakland, Cal.; 634 miles flown i11 

one-fourth of the time required by t rains. 
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were at his service. A telescopic canopy, run out from the air terminal 
building to the door of the plane, brought a reassurance that the pas­
senger's safety and cornfort were paramount in the mind of the air 
line operator. Pilots and navigators were dressed in swanky uniforms. 
A radio operator was carried on some planes, while the co-pilot main­
tained two-way radio communication with the ground on other lines 
where a special radio operator was not carried. 

Limousine service from downtown hotels to the airport or speed-boat 
service from the city to the seaplane base were added as a part of the 

I 8 PASSENGER CONDOR 

Huge Curtiss ( 2 Curtiss CorH1uerors) Condor in dai ly service on Trans­
continental Air Transport, Jnc., route between Columbus, 0., and \Vaynoka, 

Okla., with Ford {3 Pratt and Whitney Wasps) below. 

de luxe service of the major lines. Motion pictures were introduced as 
an experiment to ente rtain passenge rs on long Rights by one line, and 
others devised unique means of entertain ing their guests and making their 
flight pleasant. 

Group Control and Public Support 

The phenomenal expansion of air t ransport lines can be traced to 
increased public support, which resulted in the acti,•e participation of 



AIR TRANSPORT PROGRESS 

C ROSSING ~IISSISS IPI'I RJ\'ER 

fokke r tri-motorcd monoplane <lf l"ninr~al Air Line" o,·cr Keol..uk Dam on lap 
of coast-to-coas t air rail ~cn· i<'c. 

L UNC HEON ON 1\I R LINER 

Luncheon being served in a tri-motored Fokker monoplane of the liniversal Air 
Lines System shortly a fter leaving Chicago. 
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major financial interests and the backing of established transportation 
lines, bringing about a transition from corporation effort to g roup con­
trol. The last three months of 1928 provided ;unple evidence that a 
majority of the Jines were being welded together by groups identified 
with many branches of the aircraft industry. What resulted during 
1929 was, in a large measure, the frui ts of this change in the financia l 
structure of the industry. 

lVIost of the major air transport lines were allied with one of four 
great financial groups, which interested themselves in almost every phase 

FT.YINO TIIE MA I L 
Stearman "Speed Mail" c;trrying mail on the Varney Air Lines, lnc., mute 

from Sitlt Lake C'i ty into the north\\'est. 

of aeronautical development. The Aviation Corporation of Delaware, 
one of the holding companies, incl uded a vast system of air transport 
lines under its control with U niversal Aviation Corporation, Southern 
Air Transport, Colonial Air T ransFort, Canadian Colonial Airways, 
Colonial \¥estern Ai rways, Embry-Riddlc Aviation Corporation, and 
Interstate Air Lines as its operating divisions. 

Closely associated with the Cu rtiss-Wright or C. M. Keys and 
Richard F. Hoyt interests were Transcontinental Air Transport, M ad­
dux Air Lines, National Air T ransport, Pitcairn A\·iation, and the units 
included in the A viation Corporation of the Americas, a holding com­
pany ior Pan American Airways, Mexican Aviation Company, ew 
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OVER C'ATHEORA L ROCKS 
Twel ve-pa~senger Ford (3 Pratt ltnd V\1hitney Wa~ps) monoplane of Tran~­
colllinental Air T ransport, lnc., over Cathedral Rocks ncnr G·allup, N. M., the 

scene of Pueblo Indian religious ccrcmot~ each yea r. 

TIA J UAN f\ N E.XT STOP 
Tri-motored Ford monoplane of Maddux Air Lines, Inc., taking off from G rand 
Celitral Air Terminal, Los Angeles, Cal., for Tia Juana and Agua Caliente. 
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York Airways, Pan American Airways of T exas, and Pan American­
Grace Airways. 

The third great system, bringing Boeing Air Transport and Pacific 
Air Transport into the Boeing System, was included as the operating 
division of United Aircraft and Transport Corporation. 

NOSE AND NEC K 

Fokker transport plane .of Universal Air Lines cro~ses New York Central right 
of way as Engineer l;!arry Meredith of the Twentieth Century salutes Pilot 

Clyde Holbrook in daily coast to coast air-rail service. 

The fourth system centered in the individuals and banking interests 
was linked with Western Air Express and Fokker Aircraft Corporation, 
and included Standard Air Lines, Midcontinent Air Transport and W est 
Coast Air Transport in addition to Western Air Express. 

It was these mergers of interest and the stronger financial setups 
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Storm~ in the mountainous region Aown over by Pacific Ai r Tran~port I nc. 
foil to stop these Boeing 40 (Pratt and vVhitney vVasp ) , four-passenger mai l 

pl:tnes between Los Angeles nnd Seattle. 

FLYING POST OFFICE 
The 18-passenger Boeing transport converted into a mail comp:trtment, 
resembl ing rolling post offices maintained on trains. Chairs in the cabin can 

be removed in 15 minutes. 
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which resu lted that influenced the development of ai·r transport du ring 
1929 more than any other si ngle factor. The "independent" lines, if 
the companies not included in the fou r major financial gr oups can be 
properly called that, also were al ive to the possibilities of expansion 
and made remarkable strides to keep abreast of the phenomenal progress. 

Lower Passenger Tariffs 

T he extensive statist ical sm vey made by the Aeronautical Chamber of 
Commerce at the close of r929 revea led that the average passenger rate 
per mile on the establ ished air transpo rt lines was 10.6 cen ts. However, 
the last two months of the year saw most of the lines make radical cu ts 

t\T CLE\7£LA~D AIRPORT 
l'o rd tr i-motored monoplane of Stout A ir Lines I nc. receiving passengers at the 
new Cleveland Ai rport Admi nis tration Building before taking off for Detroi t. 

in their tariffs which fo recast a fa r lower rate than the 10 .6 cents :~veragc 
fo r 1929. Considering the excellence of the service offe red and the time 
saved thro~tgh the usc of ai r transport, rhc tariffs at the close of the year 
were within the range of favo rable comparison with railroads. The fare 
on the established coast-to-coast lines was less than one-third higher th<ul 
first class rai lroad fare. 

Equipment 

T wenty-seven major transport unes employed 6rg planes in their 
services during 1929, 594 land planes, seven seaplanes, and r9 amphibians. 
Single-engined planes outnumbered all other classes with 480, princi­
pally because of the large number of efficient mail and express planes so 
equipped_. Seventeen had twin engines; and 122 were t ri-motored planes. 
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Ct\RRIES J2 P t\$SENG£l\S 
Western A ir Exprt$S takes delivery of the fi rst of a fleet of new Fokkcr F-32-
(double tandem Pratt and VVhitney Hornets) lransports for use in the 'Nesr. 

"AERI.-\L ROUNDHOUSE" 
New hexagon shaped hangar buil t by \Vestern A ir Express at i ts new Los 
Angeles terminal. Six doo rs are e lectrically operated, with 24,000 squa re feet 

of floor space. 
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Air cooled engines had the ascendancy over other types with 836 used 
during 1929, 1-vhile 169 water cooled motors were employed. 

Huge tri-motored or twin-motored planes were favored on the exclu­
sive passenger lines, seating from 10 to r8 passenge rs beside their crews. 
Smaller planes of from five to eight place were used on lines Feeding 
the trunk systems. Description of the various type transport planes in 
usc will be found in the chapters on "Aircraft MHnufacturing" and 
"Trends in Design." Suflice it to say here that the progress in air­
craft design kept pace with the demands for larger and faste r planes on 
the transport lines. 

The 27 major transport lines reporting u ed airways aggregating 
41,728 miles, almost half of which were fully equipped for night Aying. 
They developed their own air terminals and in termed iatc landing fields 
on routes where public faciliti~s were not available; instal led 'Yeather 
reporting systems; perfected rMI io communication from station-to-station 
and with planes in flight. ThcsC' <J.chicvenJents arc described i11 the chap­
ters OD "Aviation Radio" and "Ai rports and Airways." 

Personnel 

The transport lines were employing an unusually high type of per­
sonnel, both in the operating and traffic departments. Fir~t-pilot;; were 
men with thousands of hours of flying experience; co-pilots or assistant­
pi lots were men well tr11i ned; ·nost stewards or cou ricrs were clean cut 
college men. The employment of a high class personnel, whlle costly 
to the operators, was di r<'ttly in li11e with the policy of unusual service 
unparalleled in the older tr;J nsportation systems. 

The twenty-seven li ll <'S employed 2,R67 persons, of which 372 were 
pilots llnd 1 ,4.25 mechanics or g:-ound personnel. This tabulation demon­
stra ted graphically the need for about eight men on the grou nd for every 
pilot-employe in the air. 

Air Transport Statistics 

The total mileage Aown by the 27 lines almost doubled the reports 
of 1928 and quadrupled the figures fo r r927. The month by month 
reports showed a tota l of 20,242,891 miles flown during 1929,* as 
compared with I0.472,024 milrs in 1928, and 5,242,839 mi les in 1927. 
T hese mileage figures included on ly scheduled operations on regu lar 
passenger, mail and e-'<prcss lines, and did not include short hops or 
charter fl ights, which are considered in the chapter on "Aerial Service." 

The lines 1·eporting to the Aeronautical Chamber of Commerce listed 

• somto December figures "ere estin1ated. 
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SOUTH AlVlF.RIC'AN SERVTCE 

T hirty-two pn~senger Con~oljdated Commodore ( twin Pratt and Whitney Hornets) 
fly ing b<1at to be used by the New York, Rio rmd Buenos Aires L ine, l nc. 

COMMODORE CAB IN 

One corner of the luxuriously decorated interior of the 32-passengcr Consol idated 
Commodo re fly ing boat built for the New York, Rio and Buenos Aires Line. 
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165,263 passengers carried in 1929, as compared with 52,93+ passengers 
in 1928 and 12,594 passengers in 1927 . Mail poundage reported almost 
double the J 928 figu res, 7 ,og6,930 pounds being ct~rried in 1929, as 
compared with 3,632,059 pounds in 1928 and 1,222,843 pounds in 1927. 
Express poundage carried was reported at 19 7,538 pounds. 

M ai l and express lines flew a total of J3,3.J..J., I72 miles, while pas­
sengers were flown a total of q.,889.8so miles during 1929. It should 
be remembered that some lines carried mail, express and passengers, while 
some were devoted exclusively to passenger service and others exclusively 
to mail 11nd express. The total miles Aown, 20,242,89 1, took these dupli­
cations into consid eration. 

STEARl\IA::-l LIGIIT TRANSPORT 
Four passengers and load of mail He carried at a cruising speed of n o miles 

an hour in this Stearman (l'r:Hl and Whitney Hornet) Light Transport. 

The transport lines included in this survey were : Alaska-Washington 
Airline; Boeing Air Transport; Canadian Colonial Airways; Colonia l 
\¥estern Airway ; Colonial Air Transport; Embry-Ricld le Aviation Cor­
poration; Interstate Air Lines; i\'laddux Air Lines; ~lamer Air Trans­
port; Middle States Air Lines; :'-!ational Air Transport; !\'ational Parks 
Airways; Northwest Airways; Pacific A;r Transport; Pan American Air­
ways, including M exican Aviation Company, Pan American Airways of 
Texas, and Pan American-Grace A irways; Pitct~irn Aviation; Southern 
Air Transport; Southem Air Express; Southwest Air Fast Express; 
Standard Ai r Lines; Stout Air Services; Thompson Aeronautical Cor­
poration; Transcontinental Air Transport; U niversal Aviation Corpora-
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HEADED FOR EL PASO 
Fokker F-ro (3 Pratt and \Vhitney Wasps) passenger ))lane of Standard Air 

Lines, Inc., enroute between Los Angeles and El Paso on daily schedule. 

AIR MESSENGER SERVlCE. 

Colonial Air T ransport, Inc., inaugurates air messenger service in conjunction 
with Western Uniou Telegraph Company to speed the delivery of parcels 

between New York and Boston. 
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tion; United States Airways; Varney Air Lines; and \Vcstern Air 
Express. 

Of these lines, eight were carrying passengers exclusively. They 
were: Maddux Air Lines, Middle States Air L ines, Southern Air 
Express, Southwest Air Fast Express, Stand·ard Air Lines, Stout Air 
Services, Transcontinental Air T ransport, and United States Airways. 
Only three were carrying mail aild expJ"ess exclusively: National Air 
Transport, Pitcai m A vi.ation, and Varney Air Lines. The other 16 car­
ried mail ~nd passengers, and n~ost of them included express either 
through an AmeJ"ican Railway Express contract or some special arrange­
ment. 

Business Houses Support Air Transport 

While some passengers on the air lines were using the new mode of 
transportation for the richness of the experience on a pleasure jaunt, sur" 
veys conducted by sev.eral lines showed that most passengers used the lines 
for business puTposes. ·The increased support of lai·ge manufacturi11g 
concerns .and business houses was evident through a survey 1uade by ·the 
Air Transport Section of the Aerbn.autical Chamber of Commerce, which 
attempted to place the chiefs of gteat corporations, employing thousands 
of men, on record as willing to approve the expense accounts of their 
·employes when they use the air lines for business purposes. 

The rr~~ponse was gratifying to the transport operators, So big corpo­
rations filing letters with the Aeronautical Chamber of Commerce to the 
effect that they were ready to approve expense accounts of their employes 
a1id executives who 1.1se the air lines to e,conomicadvantage. Sonic of the 
companies endorsing the air lines in this way were : \Vestern Electric 
Company; Binks l\tlan ~•facturing Company; Aluminum Industries, Inc.; 
I ndependeuce I11demnity Company, The Sherman Corporation; Has­
kelite Manufacturing Corporation; Wym;lll-Gqrdon Company; Thomp­
son Products, Inc.; The Texas Company ; Rome Wire Company; Moto 
Meter Gauge and Equipment CorpoJ·ation; Standard Oil Company of 
Cali.fo:rnia; E.lgin National Watch Company; The Electric Ston~ge 
Battery Company; Park I >rop Forge Company; Sun Oil Company; The 
]'yle-N ational C::ompa,ny; Radiomar.ine Corporation of America; The 
Robbins Co.1npany; Richfield Oil Company; The Packard ElectTic Com­
pany; H. H . Robertson Compa!lY; Sinclair Reflning Company; The B. 
F. Goodrich Rubber Company; Lycoming Manufactur-ing Company; 
Standard Oil Company of New Jersey; McGraw Hill Publishing Com­
pany, Inc. ; The Goodyear Tire and Rubber Company, Inc.; The 
Cleveland Pneumatic Tool Company; Champion Spark Plug Company; 
Bigham, Englar, Jones & Houston, Coun~ellors at Law; American Bosch 
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TWIN CITIES TO CII ICAGO 

Twelve-pa$senger Ford monoplane (3 Pr:ltl and \Vhitnev \Va.,ps) of 
North"e" Ain,ays Inc. lea,•ing l\linneapoli~ {left ) and St. Paul for Chicago 

o n re~ul:1r run. 

.. - , 

FROi\1 BUS TO PLAKE 
Pas~engers transferring from special bus to Ford tri-motored plane of 

Stout Air Lines Inc. at Ford Airport, Dearborn, euroute to Chicago. 

/ 
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Magneto Corporation; A. C. Spark Plug Company; Van Schaack Broth­
ers Chemical Works, Inc.; Loomis, Suflem and Fernald, C.P.A.s; 
Lando-Azpiazu, Inc.; Summerill Tubing Company; The American 
Roiling Mills Company; Barr Shipping Corporation; Packard Motor 
Car Company; National Carbide Sales Corporation; vVestinghouse Lamp 
Company; United States Rt1bber Company; F. Schumacher & Company; 
Postal Telegraph-Cable Company; General Electric Company; The 
Foundation Company; Rand MeN ally and Company; Valentine and 
Company; The Curtis Publishing Company; and others. 

0\'f,R DALLAS FAIR 
Passengers of Southern Aj r Transport Inc. were given n glimpse of rhr 
Dallas, Tex., F;~ ir while flying the regubr route through Texas in thi~ 

Travel Air (Wright Whirlwind) monoplane. 

National Air Traffic Conference 

Traffic executives of all transport lines were afforded their fi1·st oppor­
tunity for exchange of data and ideas of the development of mail, express 
and passenger traffic at the first National Air Traffic Conference of the 
Aeronautical Chan1ber of Commerce in Kansas City, l\llo., September r6, 
17 and T 8. The call for this meeting was issued by F. B. Rcn tschler, 
President of the Chamber, and Col. Paul Henderson, President of the 
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LEAVING r-.IE,\ Cli Ai\1 FTELD 

Tr:JVel Air {Wright 'Whirl"ind ) monoplane of Southern Air Transport, Inc., 
leaving Meacham Field, the Fort 'Worth, Tex., airport. 

J30ARDl~C C01,0N IAL TRt\~SPORT 

Pas;engcrs boarding the 1 :!-pnssen~tcr Ford ( 3 Pratt and \\' hitney Wasps) 
transport plane at Boston for New York. 
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American Air Transport Association. The Chamber's conference brought 
together traffic chiefs from all parts of the country, and resulted in a 
better understanding of problems facing the operators, and their most 
likely method of solution. 

T he three day sessions were di\·ided so that experts in each phase of 
the ind ust ry might consider the problems in which they were particularly 
interested through small committee discussions. Reports were prepa red 
by committees on airports, radio and communications, publicity and adver-

LI N KH\G T il E Ai\ l i~ R ! Ct\S 
Associated Prrss. 

Col. Charles A. Lindbergh lands nt Miami, Pia., with Sikorsky amphibion, 
completing a circuit (joking the Americas by air mail. H. L. Huskey (left), 
who accompanied Colonel Lindbergh; Mayor of Miami; Col. John Hambleton; 

Postmaster Owen Pittman and Lindbergh. 

tising, standard baggage weights, passenger handling faci lities, develop­
ment of mail and express traffic, handling mail and express, accounting, 
ticket sa les and solicitation, and insurance and submitted to genera l ses­
sions at which they were discussed more fully. The minutes of the 

rational Air T raffic Conference, published later by the Aeronautical 
Chamber of Commerce, provided a compendium of information on every 
phase of air traffic development for the guida nce of operators. 

It was during the ~ational Air Traffic Conference that announce-
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Till~ RAI~BO\\' ROl"TE 
Ford tri-motored plane of Scenic 1\irwa~>, Toe., onr C'anyolll Lake and Apache 

Trail eo route to Roo;evelt Dam on its •·Rainbow Route." 

BOt\RDING BlG TRt\~SPORT 

P:~>sengcr~ entering the spacious cabin of an r S-pa<•en~cr Boeing 
(3 Pran and 'Whitney llornet~) transport used b) the 

HCieing Air Transport System. 
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ment was made of the fo rmation of the Air Transport Section of the 
Aeronautical Chamber of Commerce, with Harris M. H anshuc of W est­
ern Air Express as chairman. The new ly fo rm<'d section, devoted exclu­
sively to the problems of the air transport industry, rounded out the 
organization of the Acronalltical Chamber of Commerce accordi ng to a 
plan approved several months before by its governors. 

Other members of the Air T ransport Section Committee were : Col. 
L. H . Brittin, ' orthwest Airways ; Capt. T. B. Doe, Pitcai rn Aviation; 
Col. H alsey Dunwoody, U niversa l Aviation; Col. Pau l H ender­
son, Transcontinenta l Air Transport :tnd National Air Transport; P. G . 

IN Gi< EAT .L t\K i~ S SERYI CE 
Dornicr Superwnl flying boat (4 geared Pratt :wd \Vhitney Horueb) 
imported for use on rhe Great Lakes by the Stout I) & (' Air Lines. It carries 

32. passengers. 

Johnson, Boeing Air Transport; S. E. Knauss, Stout Air Services; Maj . 
Gen. J. F. O'Ryan, Colonial Airways; and J. T. Trippe, Pan American 
Airways. 

At a later meeting in ·vvashirtgton, the Air T ransport Section was 
authorized to proceed with the compilation of vital statistical data on air 
transport according to a quesrionr:aire which was to be approved by the 
operators themselves. The section also was active in the development 
of new ideas fo r building traffic and in co-operating directly with mem­
bers on special problems which confronted them. Practically every 
operator in the country was included in the Air Transport Section's mem­
bership. 
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GIANT J):\SS J~N C I ~ R l'l. t\ NE 

Keystone l'arrician (3 \Vright Cyclones) ueJi ,•ered to Tran continental Air 
Transport., I nc., lat~ in 1929 fo r its coa;,t- to-coast ser\'iCe. It carries r8 

passengers in transport luxury. 

PATRICI. \:'\ CABI:'\ 

Luxurious cabin of the rS-passenger Keyotone (3 \\'right Cyclone•) Patrician, 
looking aft. 
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Air-Rail Connections 

Almost every important railroad in the U nited States was linked with 
some air transport line in provid ing con1bined air- rail ser vice fo r mutual 
customers of the air and TaiJ lines. A list of all railroads affili ated in 
some way with air transport ventures wou ld fi ll several pages. O ne 
transpo rt company alone liste(L +0 railroads at the end of the year with 
which it was making· connections. 

Eleven air transport lines had provided air-rail connections fo r their 
through passengers. T hey were : Colonia l Air Transport., Maddux Air 

PASSING TUROU GH CUSTOMS 

Pa~sengers of Pan A mericau Airways Inc. arriving from Havana quickl y pass 
customs at the M iami Air Termin al. 

LinesJ Northwe.~ t Airways, Pan Ame rican Airw ays, Southern Air Trans­
port, Southwest Air Fast Express, Standard Air Lines, Stout Ai r 
Serv ices, Transcontinenta l Ail' Transport, Univers~d. Aviation Corpora­
tion and vVestern Air Express. 

The latter three provided through service from New York to Los 
Angeles and San F rancisco through their railroad connections. U niver­
sal Aviation Corporation, extending its existing lines to Garden C ity, 
Kas. , and entering it1to an arrangement with the New York Central 
and A tchjson, Topeka and Santa Fe rai lroads; opened the first coast to 
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S lrl P-TO- 11 ORE SER \TCE 
A C':\~JS-37 amphibian biplane ( Lorr:tine 450) alighting at Quar:tnline with 

mail ;.Cter being catapulted from the deck of the lie de France at ~ca. 

Cr\Tt\PULTIW FROM BREM EN 
Heinkel low-wing seaplane powered wiih American Hornet engine catapulted 
from the deck of the S.S. Bremen :u sea to inaugurate the first regular ~hip-to­

shore mai. service. 
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coast air-rail service J une 14. Transcontinental Air Transport, organized 
especially for train and plane service between New York and Los 
Angeles, began its transcontinental operations July 8 after more than a 
~·car of careful preparation. It was linked with the Penn~ylvania Rail­
road, which had a financial interest in the venture, and the Atchison, 
Topeka and Santa Fe Railroad. The Pennsylvania Railroad was the 
first to actively invest in air transport. The merger of Maddux Air 
Lines with T ranscontinental Air Transport November 16 brought the 
first through air-rail service from New York to San Francisco. Western 
Air Ex-press, flying between Kansas City and Los Angeles, linked its 
service with railroads entering Kansas City from the east to provide a 
third air-rail transcontinental service. Western Air Express further pre­
pared to open an all-air service from coast to coast in 1930 in co-opera­
tion with Universal Aviation Corporation, which wou ld operate the 
eastern end of the route from New York. 

New Lines Opened; Others Extended 

The achievements of each transport company constitute interesting 
stories that could fill volumes. It seems worthwhile to review the activi­
ties of each air transport line br:eAy. 

Alaska Washington Airways, Inc., opene-d regular ser vice between 
Wenatchee, Yakima, Ellensburg and Pasco, ~'ash. , April 15 with two 
round trips each day, as well as operations between Olympia, Tacoma, 
and Seattle in \V ashington; Victoria, Vancouver, and N anaimo in British 
Columbia; and Ketchitan, Juneau and Sitka in Alaska. Water landings 
were made on the Alaska route. Two land planes and four seaplane. 
were employed to carry 3,8u passengers from April 15 until the close 
of the year. 

Clifford Ball, Inc., continued to carry mail and passengers on C.A.NI. 
It* between Cleveland, Y oungstown and Pittsburgh and extended it~ 
passenger service to Washington. In co-operation with the Post Office 
Department, Mr. Ball conducted extensive practical tests on the Adams 
Air Mail Pickup Device, designd to speed up mail service by permitting 
the planes to receive their ca rgoes in the air without landing. 

Boeing Air Transport, Inc., a division of United Aircraft and Trans­
port Corporation, operated the Chicago-San Francisco mail C.A.M. 
18, express and passenger route. Approximately twenty-five per cent 
of the nation's air mail r adiating into Chicago, Omaha, Cheyenne and 
Salt Lake was carried on the Boeing end of the transcontinental route. 
The Acet of two-passenger mail planes was augmented by a Heet of 
Boeing Model 95 high speed planes, with Pratt and ·whitney Hornet 

·•contract Air Mail l{outc :.lumber 11. 
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FLYIJ'\G THE t\LLEGHI::Nlf.S 

Roeing cargo transport of Nation::~! Air Trall$pOrt, Inc., c:nrying mail and 
exprc~s between Chicago ami New York. 

KE E PJ)IG ~!AIL 1' Lt\NES FlT 
!\lachine ~hop of the National Air Transport, lnc., general o\·erhaul and repair 

base at Chicago municipal airport. 
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engines, capable of carrying 60,000 letters at a cruising speed of 120 

miles an hour. T he first regular night passenger service \\'ith tri­
motored transports was inaugurated !\l ay I between O akland and Salt 
Lake. P lans were formu lated fo r inaugur ation of 18 passenger t rans­
port plane~ on regular service in 19.30 to care for increased traffic. The 
Boeing Sy!>tem, ·\\'hich includ ed Pacific Air Transport, moved approxi­
mately 30 per cc•nt of al l ai r mail in the cou nt ry during 1929, its planes 
calling dai ly at airports in nine states. T here were t\\'0 Boeing System 
planes in the air each hour of t he twenty-fou r, and often eight. fo rty­
six per cent o f the mil eage was Aown at night; this company alone 
exceeding the total mi leage of all scheduled night operations in Europe. 

Canad ian-American Air Lines, Inc., a d ivision of the Schlcc-Brock 
Corporation, operated daily passenger service each \\'ay between ~1in­
neapolis, W innipeg and intermediate points in Lockheed (vVright W hirl­
wind ) monoplanes. 

C anadian Colonial Airways, Inc., a division of the A viation Corpora­
tion, operating F.A. M. 1 * between New York and l\-1ontrc<tl with 
accommodations for passengers, carried increasingly heavy mai l loads, 
reaching a peak load of 15,278 pounds in October. T his was an increase 
of more than 5,000 pounds over the first load carried on the route. Fair­
child r abin planes were used on the 33~ mile dail)' schedule each way. 

Colonial W estern Ai rways, Inc., a division o f the Aviation Corpora­
tion, op(' rated C .A.i\11. 20 between Albany, Buffalo and Cleveland w ith 
increasingly heavy mail loads, reaching a peak in October ~\·ith 12,557 
pounds carried . A t\\"O-trip daily passenger ser\'ice was inaugu rated 
between Buffalo and Toronto J unc 29, and m ail wns carried on the route 
heginning July 15. Sikorsky amphibians were used during the summer 
months, but Fairchil d cabin planes were put into operation September 
28 for the winter schedule of on ly one-trip dai ly. 

Colonial A ir T ransport, I nc., a di\·ision of the Aviation Corporation, 
opened passenger service between cw York and Boston, Apri l r 5, \\'ith 
two round tr ips each day. M ore than twenty 1 o-trip and seventeen 
50-trip C011U1Hitation tickets were sold fo r the 200 mi le service during 
1929. T o meet a positive demand fo r quick dispatch of small high class 
commodities, a package service was inaugurated AuguH 19 in co-ope ra­
tion with Western Union. C.A.M:. 1, opened J uly 1, 1926, brtwcen 
New York and Boston, enj oyed a steady increase in t raffic during the 
year with peak loads in A ugust when 13, 14~) pounds were carried. 

D elta Air Service, nyi ng six pl:tce i :' ravd Air ( \tV right Whirlwintl ) 
monoplanes, connected Dall as with Birmingham by way of Shrevepo rt, 
l\1onroe, J ackson, Tuscaloosa and :VI eridian, in an eight hour passenger 
service. 

• Jlorcign Air hlail Rou te Nu mber '· 
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Emb ry-Riddlc Company, operating C.A.l\II. 2+ between Ciucinnati 
and Chicago, with accommodations for passengers. was taken over by 
the Aviation Corporation in April and the Embry-Ricldlc Aviation Cor­
poration formed. Thirty-four planes \\'el'e operated by the corporation, 
which flew 38o,ooo miles during the year with more than 800 passen­
gers and increasingly heavy loads of mail and express. 

Interstate Air Lines. Inc., a divi~ion of the Aviation Corpor<ttion, 
operated C.A.l\-1. JO between Chicago and Atlanta <tnd St. Lou is and 
Evansville, Ind ., Aying 1,5 76 miles daily. Passengers were Cil r'l' icJ inter­
mittently, but because of poor airport facilities passenger operations were 
not regular. Despite handicaps, planes on the line maintained a 10<1 

SOUTIH\'EST TR \:-:SPORT 
One of the fleet of 12-pns;enger Ford metal mouoplanes (3 Pratt and \Vhitney 

Wasps) flown by Southwest Air Fast Express taking off. 

per cent record for scheduled mail deli1•eries for 1 7 II'Ccks with 98 per 
cent average for the year. 

:\l addux Air Lines, operating a 599 mile daily .en·icc cxclu~i,·ely for 
passengers betll'een Los Angeles-San Francisco and Los Angcles-Tia 
Juana and Agua Caliente, Hew more rhan 1,000,000 miles during 1929 
and carried more than .J.O,OOO passengers. Sixteen pilots were employed 
to operate the line's q planes, 1 2 of which were tri-motorcd Fords. 
lVIaddux Air Li ll(·s was merged with Transcontinental Air Transport 
~ovember 16. 

Atlamer Air Tran:-.port inaugurated daily passenger sen ice between 
Seattle, Portland, Spokane and intermediate cities April 1 ;, operating 
T 1 planes ou the routes. Plans were formulated Ior the opening of 
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1 1 hour service between Spokane and M inneapolis, stopping at M issou la, 
Butte, L ivingston, and Bismarck. Tri-motored planes connecting w ith 
the new line at L ivingston were to fly over Yellowstone Nat ional Park 
on daily trips in 1930. 

Mason and Dixon A ir Lines, Inc., started operation of daily pas­
senger service between Cincinnati and D etroit in J uly, using all metal 
F lamingo cabin monoplanes powered with Pratt and W hitney Wasp 
engines. Stops were made at M iddletown, Dayton, Lima and T oledo. 
Plans for 1930 included extension of the line to Atlanta. 

Midcontinent Air Express, closely affiliated with Western Air 
Express, began operations September 21 with a daily passenger service 
between D enver and El Paso, making connections at A lbequerque with 
Western Air Express planes flying between Los Angeles and Kansas City. 
O peration of a line between Denver and Kansas City was started Novem­
ber g. Folcker Super-U ni versal six passenger cabin planes were used 
on both lines. 

M iddle States Air Lines, Inc., inaugurated daily service betweeo 
D etroit, Akron and Pittsburgh in J une, with stops at Canton, C leve­
land and T oledo. T wo Lockheed cabin planes and one Fairchild were 
111 serv1ce. 

National Air Transport, I nc., one of the pioneer air mail contrac­
tors, continued exclusive mail operations on three routes: New Y ork­
Chicago, Chicago-Dallas, and T ulsa-Ponca City, totaling 1,789 miles 
of airways. T he Chicago-Kansas City day mail and express Line was 
extended to D allas J uly 1 by way of Tulsa, giving the Oklahoma city 
both day and night service through connections with the night line from 
Chicago to the southwest over a spur line from Tulsa to Ponca City. 
More than 8,600 miles were being flown every 24 hours, half of the 
mileage at night, to meet the demands of heavy mail and express ship­
ments. Six Boeing 95 transports, five Cu rtiss Falcon mai l and express 
planes, and a Curtiss Carrier Pigeon II, capable of carrying a 2,000 pound 
pay load, made up the line's fleet. A huge new hangar was completed at 
Chicago and an addition made to the repair base there. M ore than 

• 2,500,000 miles were flown and more than 2,000,000 pounds of mail 
carried during the year. Three hundred and two persons were employed, 
35 being pilots. 

N ational Parks Ai rways, I nc., operated mail and passenger service 
over a 500 mile route between Sale Lake City and Great Falls, l\1ont~, 
C.A.M. 26. Stops were made at Ogden, Pocatello, Butte and Helena. 
Six planes flew (nore than 350,000 miles and carried 1,600 passengers, 
in addition to 70,000 pounds of mail. 

Nevada Air Lines, Inc., inaugurated daily passenger service May 1 

between Los Angeles, Reno and Las Vegas, with stops at Independence, 
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Bishop, and T onopah. Four Lockheed ( Pratt and Whitney Wasp) 
cabin monoplanes were used on the line. 

New York, Rio and Buenos Aires Air Line inaugurated the first 
mail and passenger service over a transcontinental air line in South 
America September T, when the route between Buenos Aires and Santiago, 
Chile, was opened. T he line was 850 miles in length crossing the Andes 
at 17,000 feet and operated on a seven hour and fifteen minute fl yiug 
schedule. The first section of the route northward was opened August 
2 r between Buenos Aires and Montevideo, U raguay. Mail was car­
ried over the route under contracts with the governments of Argentina, 
Chile and U ruguay. Plans were completed for extending the line north­
ward from Buenos Aires to Rio de Janei ro and opening a section between 
Florida and Cuba early in 1930. Service was then -to be extended to 
Port of Spain, Tri.ni"dad, from Rio and from Cuba to Trinidad in the 
spring of 1930. A fleet of twelve twin-motored Consolidated Commo­
dore flying boat , each to accommodate 20 passengers in luxury, were 
ordered for the line. The first of the fl eet, "Buenos Aires," was chris­
tened by Mrs. Herbert Hoover. Plans of the company embrace opera­
tions over airways 8,903 miles in length, linking New York with Buenos 
Aires. William P. M acCracken, Jr., former Assistant Secretary of 
Commerce for Aeronautics, late in 1929 became Chairman of the Board 
of the New Y ork, Rio and Buenos Aires L ine. 

Northwest Airways, Inc., operated dai ly mail and passen11:er service 
on C.A.M. 9 over a 503 mile airway between Chicago and St. Paul-Min­
neapolis. Fifteen planes flew approximately 3,000 miles daily seven days 
a week. The world's first co-ordinated air-rail service was started by this 
line September 1 , 1928, in co-operation with the Nonhern Pacific, G reat 
Northern, Chicago, Milwaukee and St. Paul, Pennsylvania, Baltimore 
and Ohio, and New York Central railroads. 

Pacific Air Transport, Inc., a unit of the Boeing System and a 
division of United Aircraft and Transport Corporation, operated over 
the 1,099 mile airway between Seattle and Los Angeles, with stops at 
Tacoma, Portland, M edford, Oakland, San Francisco, Fresno, and 
Bakersfield. P assengers, mail and express were carried 7 50,000 miles 
during the year. New terminal facilities were provided at Seattle, Med­
ford, Oakland and Los Angeles. A new $2,soo,ooo model terminal 
at Burbank, called United Airport, became the Los Angeles terminus. 

T he P an American Airways system, incluoing Pan American Air­
ways, Inc., M exican Aviation Company, Pan Amer ican Airways of 
Texas, Inc., and Pan American-Grace Airways, Inc., fl ew 2,700,000 

miles during 1929 and carried 17,500 passengers over its extensive routes 
which brought scores of centers in Central and South America within 
days or hours of the United States as compared with weeks of travel 
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under older modes of transportation. It operated Foreign Air Mail Con­
tracts 4, s. 6, 7, 8, and 9, and used a fleet of s8 planes, 27 tri-motorecl 
land planes, 20 single eugined land planes, and 1 1 twin-engined amphi­
bians. Seventy-two pilots and 330 mechanics and ground operations men 
were employed on the eight routes which totaled 12,919 miles of airways. 
The routes were: Miami to Parmaribo, Dutch Guiana, 2,787 miles; 
Miami to Cristobal, C. Z., 2,07 4 miles; l\!Iiami to Nassau, Bahamas, 200 
miles; Cristobal, C. Z ., to Curacoa, Dutch W est I ndies, r,023 miles; 
Brownsville, T ex., to Mexico City, 472 miles; Brownsville to Guatemala 
City, 1,155 miles; Tampico, M exico, to M erida, Yucatan, 766 miles; 
and Cristobal, C. Z., to Buenos Aires, Arg., 4.442 mi les. The latter 
route, operated by P an American-Grace Airways, was owned jointly by 
the Aviation Corporation of the Americas and W. R. Grace and Com­
pany. 

Pitcairn Aviation, Inc., operated C.A.M. I 9 and C .A.1VI. 25, carrying 
mail exclusively between New York, l\1iami and Tampa, a distance of 
1,546 miles. Forty-four planes, three of them tri-motored transports, 
were used on the line which Hew more than 1,000,000 miles and carried 
nearly a half million pounds of mail. 

Rapid City Air L ines, in connection with their sight seeing tours 
over the Black Hills, operated scheduled service between H uron and 
Rapid City in South Dakota. 

Southern Air E xpress inaugurated exclusive passenger service between 
Jackson, Miss., M ontgomery, A la., and Atlanta in July over a 400 mile 
route. Weekly service was maintained over the route to obtain operating 
data sufficient to become the basis for daily operations. 

Southern Air T ransport, Inc., a division of the Aviation Corpora­
tion, operated three passenger routes, totaling 1 ,33.J. miles, and four 
mail routes totaling r ,634 miles. The passenger routes were Fort Worth 
to Houston; Dallas to El Paso; and Dallas to Brownsville, while mail 
was carried on C.A.M. 21, D allas to Galveston; C.A.M. 22, Dall as to 
Brownsville; C.A. M. 23, Ncw O rleans to Atlanta; and C.A.l\!I. 29, 
New Orleans to H ouston. Passengers and mail were being carried 5,936 
miles daily when the year closed. Eighty-four single engined land 
planes were used in the mail and passc:nger service. The company grew 
from a small operator with seven planes at the beginning of the year 
to a corporation linking cities throughout the south with scheduled 
transport. 

Southwest Air Fast Expn:s$ was organized ea rly in 1929 and began 
operations April 2 between St. Louis and Tulsa, K:msas City and Tulsa, 
and Tulsa-Oklahoma City-Fort Worth-Dallas. Additional one hour 
service between Tulsa and Oklahoma City was inaugura~ed later in 
the . year. Another line from T ulsa through Oklahoma City and 
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vVichita Falls to Sweetwater, T ex., \VaS opene(l July I5. N ine ti'i­
motored cabin planes were in service at the end of the year. During 
the nine inonths of operations, 649,420 miles wero flown and 9,783 paid 
passengers carried. . 

Standard Air Lines, clos!!ly affiliated with Western Air Express, 
inaugurated daily passenger service hom Los Angeles to El Paso Feb­
ruaiy 4, ;lfter operating a tri-weekly service from Los Angeles to Tucson, 
Ariz. Increased traffic forced the· abandonment of six and eight passen­
ger planes August 4 for Fokker tri-motored ten passenger planes. During 
the summer, a service also was ·operated from Los Angeles to Bear l\!loUJ1-
tain Lake, a pleasure resort in the San Bernardino Mountains. 

Stout Air Lines, the oldest exdusively pas·senger air transport organi­
zation in the United States, extended its servi.ce to .Battle Creek, Mich., 
I<;alamazoo, Mich., South Bend, Ind., and Toledo November I. The 
extension was made on the second anniversary of operation on the 
Detroit-Cleveland ro.utc and one year of operation on the D etroit­
Chic:ago division. Two faro reductions were made during the year, and 
four new }ord (three Pratt and Whitney vVasps) monoplanes added 
to the fleet. More than I I ,ooo passengers were carried and 365,000 
miles flown. 

Thompson Aeronautical Corporation inaugurated the ftrs.t amphibian 
passenger service on America's inland waterways, when a trans-lake 
service was started M<ty r 4 between Detroit and Cleveland with four 
round trips tt day. The gr mile flight was rnade in 55 minutes. The 
M.ichigan mail rottte, C.A.M. 27, was extended April t from Bay City 
to Cleveland on a night schedule. Night planes were added on the 
Chicago-Kalamazoo division; passenger service was inaugurated July I7 
on the day mail routes in Michigan; and express service was added 
September I 4· 

Transcontinental Air Transport, Inc., inaugurated i-ts coast-to-coast 
air-rail service in conn.ection with the Pen11sylvania .and Santa Fe rail­
roads July 8 after a year of thorough preparation and the expenditure 
of $J,OOO,OOO. ])rivate airports wert constructed on the western division 
between Clovis, N . l\!I., and Los Angeles, w hile municipalities provided 
ports on the eastern division betweeu Colmnbus and vVaynoka, Okla. 
Emphasis was placed upon the provision of de luxe service exclusively for 
passengers. A fleet of ten multi-motored transport planes; carrying from 
ten to eighteen passenger·s, was used on the t,8og. mile airway. Trans­
continental passengers· were flown by day and transferred to Pullmans 
at night on a 48. hour schedule from New York to. Los Angeles. Ne.arly 
3,000 passengers were carried and more than 500,000 miks were flown 
d1,1ring the six months of operations. 

United States Airways, Inc., illal1gurated daily service between 
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Kansas City and Denver June r, exclusively for passengers. Four planes 
car ried more than 850 passengers 185,000 miles on the s66 mile airway. 

Universal Aviation Corporation, a division of the Aviation Corpora­
tion, opened the first coast-to-coast air-rail service June 14 in conjunction 
with the New York Central and Santa Fe Railroads. Eleven thousand 
mjles were being flown on Jjnes of the corporation at the end of 1929 

over 4,500 miles of airways. Passenger lines were operated between 
Cleveland-Chicago-Kansas City-Garden City, Kas.; between St. Louis 
and Chicago; between Chicago-Kansas City-Omaha; between Kansas 
City-Wichita-Oklahoma City-Tulsa and Dallas. Three air mail routes 
were operated: Cleveland to L ouisville; St. Louis to Chicago; and St. 
Louis to Kansas City and Omaha. Plans were formulated for an all­
air coast-to-coast service in 1930 in conjunction with Western Air 
Express. Sixty-six planes were used exclusively in air transport, with 
1 ,soo,ooo miles flown and nearly 14,000 passengers carried. 

Varney Air Lines, Inc., continued the operation of C.A.M. 5 between 
Salt Lake and Pasco, and extended its se rvice on a new route, C .A.M. 32, 

to serve the cities of the northwest, including Portland, Seattle, Tacoma 
and Spokane. The new route was opened September 15. The volume 
of mail from the northwest increased so per cent after the new route 
was opened. More than a half million miles were flown on the two 
routes, which carried mail cxdusivcly. 

Western Air Express flew more than 2,000,000 miles during 1929, 

operating two mail routes, C.A.M. 4, C.A.M. 12, and an extensive 
passenger service. New services were inaugt1rated or expanded calling 
for an additional daily total of 4,870 flying miles and bringing the daily 
total miles flown to 8,ooo. Not an hour of the day or night passed 
without at least one Western Air Express plane in the air. Twelve 
Fokker F-10s, two Loening amphibians, three Boemg mrul planes and 
one Stearman. I t had placed orders with the Fokker Aircraft Corpora­
tion for immediate delivery of six F-r4s, mail planes, and five Fokker 
F-32s, giant 39 passenger planes. Daily passenger service was established 
between Los Angeles and Kansas City, 1,420 miles, on a 12 hour sched­
ule. Night air mail service between Los Angeles and Salt Lake was 
added; service between Los Angeles and San Francisco was doubled; 
amphibian planes replaced seaplanes on the Los Angeles-Catalina Island 
hop; and serv ice was inaugurated between Los Angeles-Tia Juana-Agua 
Caliente. A new million dollar air terminal with a giant hexagon 
hangar was under development ncar .Los Angeles, the terminus of the 
lines. More than 22,000 passengers were carried and more than 
2 ,000,000 miles flown during 1929. 

West Coast Air Transport, affiliated with Western Air Express, 
esta·bl_ished daily service between San F rancisco, Portland and Seattle. 



CHAPTER IV 
AVIA'l'ION RADIO 

R
ADIO, adapted to the use of airplanes in Aight, has provided the 

~ink · between aircraft a1~d their gro~nd stations necessary to 
111sure safety and regulanty of operatH)ns. The advances made 

during 1929 in harnessing the world's two newest inventions-airplanes 
and radio-into one gJ·eat transpmtation system can be called nothing 
short of phenomenal. 

Radio has become to the airplane what the: block system is· to the 
railroad. It is the nerve system of the air ttanspor.t company, being 
even more important to aviation than shipping. A steamship, rarely 
tl'ave1ing at more than 20 n.1ile.s ·an h(;mr~ can ride out a $torm or anchor 
off pott for a prolonged period, while an au·plaue must travel at a far 
greater speed and find its airport quickly. The new developmen.ts in 
radio bring a reassurance that the major problems of air transport­
regularity and safety of operation-have been solved. 

The early months of 1929 found aviation radio in the la·boratory 
stage of development. It was a very promising "novelty" which h;Hl 
not been applied to. daily use of tran~port lines or Itinerant .flying in 
the Un.ite'd S.fates. The en<l of the year fOLmd better equipment io 
production, daily use of radio for plane to ground and station to station 
c·orn.muni<,:ati.on on major transport lines, a better understanding of the 
technical problems involved in transmission and reception aboard planes, 
an active Rrogram of the Department of Commerce in providing radio 
aids to navigation, and a definite policy toward aviation radio established 
by the Federal Radio Commission in the allocation of wavelengths to 
air transport companies for chain operations. 

The reports of the T echnical Radio Committee of the Aeronautical 
Chamber o'f Commerce Air Transport Section constitute almost a com­
plete history of the progress made during the year in the building up 
of an efficient :comthunication net for air transport lines. Because the 
committee wei.& representative of the entire industry and carried its 
brief, the Federal Radio Commission, Department of Commerce and 
other ~gencies, commercial and governmental, were in constant contact 
with its mern·bers an all radio problems linked wi.th aviation. 

It w~s through a series of conferen<:es between the Chamber T ech­
nical Radio Como1ittee and officials of the Federal Radio Commission, 
Army, Navy and Commerce Departments that the commission's basis 
of designating frequencies. for aviation·. purposes was worked out. The 

47 
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resulting Federal Radio Commission order of September 9 and amend­
ments of October r* formed the foundation upon which the air transport 
companies proceeded to develop their communication network for 24 hour 
operations along the airways. It made it possible for the transport 
companies to co-operatively plan const ruction of a network of radio 
stations throughout the country at points where governmental facilities 
could not be made available. 

The order provided for the allocation of frequencies sol.ely for the 
use of stations along the airways making up a chain or chains serving 
the various transport lines and maintained by them. 

One chain was designated to se1·ve Universal Air Lines, Aviation 
Corporation, Braniff Air Lines, Central Air Lines, Continental Air 
Lines, Northern Air Lines, Southern Air Transport, Texas Air Trans­
port, Gulf Air Lines, Interstate Air Lines, C liffo rd Ball and Colonial 
A ir Transport. A second chain was designated to se1·ve Western Air 
Express, Standard Air Lines, Mid-Continent Air Lines aod W est Coast 
Air Transport. A third chain was set aside for the use of Trans­
continental Air Transport, Inc., National Air T ransport, I nc., North­
west Airways, Pitcairn Aviation, Inc., and Maddux Air Lines. The 
fourth domestic chain served Boeing Air Transport, Pacific Air Trans­
port, Stout Air Se1·vices, Varney Air Lines, and National Parks Airways. 
F requencies were allocated also to Pan-American Airways and Pan­
American Grace Ainvays for operations extending out of the U nited 
States. Dt·finite calling, distress and navigational frequencies also were 
assigned for common use of all operators. 

While the service provided through these several chains was pri­
marily to insure safety of operations for the transport lines using it, 
any itinerant flier was free to make use of the weather reports whi le 
1lying along the airway. No charge was made for such service to the 
occasional flier, while those using the service regularly were to share in 
the expense of operations. 

Chief Uses of Radio 

Radio was used in air transport to keep the pilot informed as to 
changes of weather along his route; to get the position of the plane 
either by means of bearing observations in the airplane or on the ground; 
to fo llow a definite course <tS marked out by a radio beacon; to obtain 
information as to landing conditions at an airport; to send and receive 
traffic dispatches while in the air, and to call for aid in giving the 
airplane's position should an emergency landing be necessary. 

*Order ~nd amendment~ printed in full in Appendi x. 
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FLIES HI.INI> 
Lieut. James Doolittle and the Consolicated NY-2 ( \Vri~ht Whirlwind) in 
which he took off, flew and l:wded succe•,fulh· in conditiou' ~imulating fog, 

without >eeiug grourd or obstructions. 

INSTRUMENTS DEFI~AT FOG 

Lieut. Jame;. Doolittle examining instruments which guided him on his blind 
Right. Radio recei,•er and ke~, through which two-" ay communication with 
ground wn~ maintained, seen at lower right. l'ew "llir~ctional gyroscope" 

i~ $een :11 top center. 
5 
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The government, through the D epartment of Commerce, had 
developed a vast weather reporting and radio beacon network for usc 
of the itinerant flier and transport plane :!like along the principal ai r­
ways. The system developed by the transport lines themselves furthe r 
supplemented the government faci lities and provided weather and radio 
service where the government was not yet able to extend its network. 
Weather transmission schedules from the 24 stations broadcasting 
weather reports were increased during the year, first from hourly to 
half-hourly reports and later to broadcasts at 15 minute intervals. When 
the comp.lcte network of weather broadcasting stations is completed in 
1930 there will be hard ly a square mile in the U nited States not covered 
by the service. 

Radio beacons, which send out a directional bean1 to guide pilots 
on their course despite weather cond itions, were in operation from Boston 
to Hadley Field, N . J., and along the transcontinental airways to Cleve­
land, Chicago and Des M oines. Eight aural type beacons were in 
operation at the end of the year, \Yith construction schedules calling 
fo r the completion of 35 by 1\!lay, T9JO. The aural beacon sends out 
a d irectional beam in such a way that the pilot, using the same receiver 
with which he picks up wcathPr hroadcasts, can tell whether he is on 
his course or to the right or left by characteristic breaks in the stream 
of long dashes. 

Progress was made in the perfection of a visual type beacon, whith 
substitutes a tuned reed indicator fo r the pilot's headphones and elimi­
nates constant attention to an audible signal. Two vibrating reeds in 
a dashboard instrument tells the pi lot whether he is on t he true course 
or to the right O!" left. The Bu reau of Standards, working w ith such 
a beacon at College Park, Mel., made many successful tests with the 
beacon during the year. A subsidiary of the Consolidated Instrument 
Company undertook the commercial manufacture of the indicators, 
and the D epartment of Commerce considered the advisability of establish­
ing visual beacons along several of the airways to fu rther the experiments 
along practical lines. 

T he antenna system of the radio beacon station consists of two direc­
tional loops supported on a pole. Using long waves in the 285-350 kilo­
cycle band, the transm itter sends out a characteristic signal from equivalent 
loops alternately in a character that interlocks, marking the radio course 
by interlocking dashes. There are four courses, each approximately 
three degrees in width, raqgi11g from the beacon. They can be shifted 
by means of the goniometer to coincide with the lighted airway. 
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Two-W ay Radio Communication 

Possibly the most usefu l and striking ltclvances in the development 
of aviation radio equipment during 1929 were found in the perfection 
of two-way radio telephone and telegraph sets for airplanes. Early 
in the year the T echnical Radio Committee of the Aeronautical Chamber 
of Commerce sent out a bulletin to manufacturers and scientific ngencies 
concerned with the development of radio equipment, outlin ing air 
transport operators' requirements relating to power supply, acceptable 

l~AI)J Q-r.QU lPPIW M/\1 L PLANE 

One of the Curtiss Carrier Pigeon IT :curti>s Conqueror) mail planes of 
Narional Air Tran~porr, Inc., between Ntw York and C'hic;~go. /\laM behind 

pilot's cockpit h for radio. 

antennae, space and position of equipment in planes, prefe rred controls, 
microphones, head sets, receivers, transmitters and ignition shielding. 

T he result was a co-ordinated effort of such agencies as the Bell 
Telephone Laboratories, Radio Corporation of America, American T ele­
phone and Telegraph Company, \Ve~tinghouse Electric and Wlanufac­
wring Company, W c:.tern Electric Company, General Electric Company, 
Radiomarine Corporation of America, government departments and 
the experimental staffs of the transport companies. 
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At the close of the year, the maj01· transport lines were maintaining 
two-way communication with their planes in ~l ight, using transmitters 
of small sizes, light weight and g reat power. The transmitters used by 
Transcontinental Air Transport, I nc., and Pan American Airways, Inc., 
were representative of the trend in design. Both installat ions were small 
enough to permit placing them in the tail of the ship rather than in 
the passenger cabin. The TAT transmitter with all controls, tubes, 
dynamotor, antenna and microphone weighed 87 pounds. Equipn1ent 
used earlier in the year on the same planes weighed 165 pounds, making 
necessary installat ion in the passenger cabin. Only five electrical con­
nections to the transmitter were necessary, two high voltage connections 
to the dynamotor, two to the tube filaments and one to the microphone. 
A trailing wire antenna which could be let down on a reel operated 
from the pilot's cockpit was used for transmission. The. antenna was 
weighted down by a two and a quarter pound attachment streamlined 
to offer the least wind resistance. Operation of a single switch changed 
the circuits from receiving to transmission. vVhile the sets were designed 
for transmission up to 200 or 250 miles, the company reported unusually 
dear t wo-way telephone communication between a plane flying over 
Kingman, A riz., and a ground station at Clovis, N. M., 6 17 miles away 
during a test fl ight. 

The radio equipment on Pan American Airways, I nc., completely 
installed, weighed 42 pounds. Pan American was the fi rst to install 
radio equipment in the tail of an airplane in March, 1929. Two-way 
communication with all planes on the Central and South American routes 
has been maintained si nce early in 1929. A radio operator is carried 
on each plane, and telegraph is used throughout because of static and 
other cond itions which make radio telephone less valuable. Opening 
the new Pan-American mail route from Miami to Panama in February, 
Col. Charles A. Lindbergh flew a plane completely equipped for two· 
way communication. It was the f'ir~t time that Colonel Lindbergh had 
flown a long distance in a radio equipped ship. The consistent range 
of the P an American Airways, l nc., equipment was reported at 8oo 
miles with only ro watts antenna power. 

All mail plane.~ of the Boeing System, flying the transcontinentaL 
air mail from Chicago to San Francisco, were equipped with sets to 
1·eceivc frequent weather repor t broadcasts and other instructions which 
might be relayed to the pilots in flight. The communications engineer 
of the Boeing System and his staff spent several months in the testing 
and perfection of two-way radiophone communication for use on the 
tri-motored transports planned for passenger service between Chicago 
and the Pacific coast as well as mail planes of the system. Radio was 
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found to be an indispensable a,id to the maintenance of the system's 
schedules. 

Western Air Express engineers spent the majo r part of the year 
developing a station-to-station radio network for the relay of messages 
to points along their route not served by the regular land lines. After 
considerable experimental work in the field of two-way comm un ication, 
the engineers selected radio telephone equipment w hich was to be 
del ive red for installation on all planes early in l930. 

N""u York Tt"111es. 

SPLIT SECOND FROM BROADWAY 
Although the Byrd Antarctic ExpediLion at Little America was thousands 
of miles from civilization, the radio tower seen here kept it in tOLI Ch with the 
outsi de world. It was through this s tat ion tl1at New York was linked d irectly 

with a plane iu the ai r over Anta rctica. 

Nationa l Air Transport, Inc., one of the first air lines in the country 
to make usc of radio in schedu led operations, continued to use improved 
receiving sets on all its rnai I planes between New York and Chicago, 
enabling the pilots to receive the weather broadcasts and keep on their 
course by using the Departmenr of Commerce radio beacons on the 
eastern division of the trans-continental route. The company reported 
a 30 per cent increase in the regularity of operat ions through rhe use 
of the radio beacon. 
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Similar equipment for two-way radio telephone or telegraph com­
munication was used, regularly or experimentally, by Universal Air 
Lines System, Pitcairn Aviation and other American lines. 

While th!'! two-way radio communication was provided primarily 
to insure safety and regularity of operations, the possibilities of its uses 
were demonstrated dramatically several times during the year when 
passengers flying over New Jersey communicated through radio tele­
phone and the regu lar land lines to offices in .K ew York, London, St. 
Paul, Washington, Los Angeles and other cities. It was not the plan, 
however, to permit general 1.1Se of the aerial telephone faci lities by 
passengers on the regular transport routes except in cases of emergency. 

Station-to-Station Radio 

vVhilc most of the air transport lines employed teletype for the 
transmission of weather reports and traffic messages between their grou nd 
bases, a few organizations, such as Western Air Express and Pan 
American Airways, developed a system of station-to-station radio com­
munication between their ground bases where they found the land lines 
to be inadequate. The Federal Radio Commission authorized the use 
of radio in such cases, and allocated frequencies where applications were 
made and justified. 

Radio Altimeters 

Experiments to develop radio altimeters to indicate the exact height 
of an airplane from the ground at all times and offer a further aid 
to pilots when "flying blind" were continued with two different principles 
receiving consideration. Dr. K F. \<V. Alexanderson of the General 
Electric Company was working with an instrument which indicates 
position between nodes produced by transmitted and reflected radio 
waves. It uses a counter or memory indicator, as it is called, to indicate 
the particular nodal space within which the direct inJication is obtained. 

vV. L. Eve ri tt of Ohio State Un iversity was developing a radio 
altimeter in which the frcgttency of the carrier wave is varied by rota­
t ion of an air condenser. For a certain rate of frequency change the 
beat note set up by the transmitted and reflected waves has a pitch 
which is a direct function of the altitude. Only a single loop is used 
for transmission and fo r receiving the directed wave. The Everitt 
altimeter is simpler in principle and has the advantage of indicating 
altitude directly instead of altitudes within a nodal distance. The 
Daniel Guggenheim Fund for the promotion of Aeronautics made a 
grant to Ohio State U niversity to iurther the development of the 
Everitt instrument. 
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Radio Landing Device 

The use of a " radio beam" or " radi·o sheet" fo r guiding a pilot down 
into a land ing fi eld was looked upon as one of the most attractive 
solutions to the fog landing problem. L ocal izing b0acons would indi­
cate the distances from the point of contact with t he g round, and guide 
the plane along a direct line to a safe landing. Exper iments of direc­
tiQnal beams of short wavelengths were rep·orted at the G reen R ad io 
Station, Round H ill , Kolster at Palo Alto, Cali f., and the Bm (}au of 
Standards. 

H UGE TELEPHONE BOOTH 
Ford ( 3 Pratt a nd W hi tney W as ps) monopla ne used by the 13ell T elephone 
l.aboratories in the development of two-way rad io telephone communication 

between pla ne and g round. 

Electrified Cables 

Because of the comparative simplicity -of detect ing magnetic fields. 
considerable attention was given to the use of electrified cables for 
indicating Hight paths over the grou nd. T he " leader cable" developed 
fo r guiding su rface craft in harbors was tested by t he Army A ir Corps 
at \ Vright Field and fou nd to have possibili ties. The pilot, arriving at 
an ai rport covered with fog, would be directed by the regulaJ· di rec­
t i.onal rad io beacon a nd through rad io telephone to a point over the 
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field whe re the electrified leader cable would be picked up. He could 
then drop into the field, either followi ng marker beacons or receiving 
directions by radio telephone until a safe landing was effected. 

Televox Lights Airport 

The Westinghouse Electric and Manufacturing Company perfected 
a device which enables a pilot to turn on the floodlights of a landing 
field which he is approaching by sounding a siren. While it does not 
employ a radio as its medium, it is associated to the same general prob­
lems being considered in this chapter and it is interesting to review the 
achievement. 

The plane, equipped with a wind-driven siren which gives off sound 
waves of a frequency to which the imtrument on the ground is tuned, 
turned on the floodlights of the Newark Airport while several thousand 
feet above it. The siren sound wave was picked up by a megaphone 
on the ground and so amplified that its energy was increased ten million 
times and. became strong enough to turn on the floodlights. 

The possibilities of the device lay particularly in facilitating the 
lighting of intermediate or auxiliary fields, which may be used in 
emergencies but are not regu larly attended. 

Radio Pictures to Plane 

While still far from comme rcial application for daily use, it is inter­
esting to note that the German Lufthansa, the German air transport 
syndicate, reported the successful transmission of three pictures, includ­
ing a weather chart, to a plane in flight. Radio was used to send the 
pictures to the plane, employing the same principles involved in the 
transmission of radio pictures across the seas, but with lighter equip­
ment for airplane usc. 

Doolittle Guggenheim Tests 

While other factors entered into the success of Lieut. James H. 
Doolittle's "blind flying" feat sponsored by the Daniel Guggenheim 
Fund for the Promotion of Aeronautics, radio played an important 
and spectacular role. His month$. of experiments to solve the problems 
of fog flying were climaxed September 24 when he took off from 
Mitchel Field i11 a "blind cockpit," flew away from the airport and 
then returned to make a safe landing without once seeing the ground. 

The Consolidated (Wright Whirlwind) H usky plane was 
equipped with a covered cockpit so that the pilot was forced to rely 
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upon n1dio and his instruments alone. The visual radio beacon and 
tw0-way radio communication were import<tnt aids in directing Lieu­
ter~ant Doolittle back to the field for a safe landing. T he other factors 
concerned in this feat are considered in the chapter on "Trends in 
Design." 

Hague Radio Conference 

Two committees considered international aspects of the problems 
relnted to aircraft communications at the C. C. I. R. Conference in The 

F .LYING RADlO LABORATORY 
Fokker Super· U niversal (Pratt and vVhitney Vi7 asp) used for experimental 

work by the Radio F requency Laboratories. 

Hague, Holland, September r8 to 27. The American air transport 
operators were represented by H. C. Leuteritz, oA1cial delegate of the 
Aeronautical Chamber of Commerce. The discussions laid the ground­
work for a future confrrence at Madrid, but did not resu lt in the 
adoption of auy set rules by the natiOJlS represented. 

Upon his retlll'n to the United States, 1\tlr. Leuteritz recommended 
that tests ·be undertaken immediately to investigate the use of fre­
quencies above 6,oQO kilocycles for aircraft use and that the frequencies 
found most useful be registered at Berne through the federal government. 
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He further recommended that those frequencies belol\· 6,000 kilocycks 
now in use or contemplated, together with all other frequencies set aside 
by regiona l agreement in accordance with the Federal Radio Commission 
decision, be registered at Berne for use by the United States. 

Eu ropean Radio Survey 

Following the Hague Conference, Mr. Lcuterit'" made a survey of 
Holland, Germany, France al!d England to investigate radio progress 
in those countries for the T echnical Radio Committee of the Air Trans-

RADIO EQUIPMENT 
Vi'estern Electric radio transmitter for aircraft ( left) and an i ll ustration of 
ignition ~hie l ding for radio on aircraft engines as developed by Breeze 

Corporations. 

port Section , H e reported the e.xclusiv(~ use of conti nuous wave teleg­
raphy fo r Comm uuication with planes of the German Lufthansa, white 
in all other European cou ntr;es weather information is broadcast by 
telephone on a 900 meter wavelength with 2 kilowatt output transmitter. 

All traffic between European airpor ts is handled on a wavelength 
of 1,400 meters and the service is mai ntained by the governments. The 
transmitters in use in Germany and France are rated at 2 kilowa:tt out­
put wltile in England they are rated at 4 kilowatts. All direction and 
position finding for land planes is done by ground direction finders in 
Europe, a system little used in America. For seaplane work the planes 
themselves are equipped with rotating loop direction finders. 
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In Germany, government legislation compels airplanes carrying four 
passengers or more to be equipped with radio. In 1930 a modification 
of the law will become effective making it necessary for pl~es carrying 
t\'VO or more passengers to carry radio, as well as a radio oper ator. The 
airplane transmitters in general use on German airlines are 0f the 
vacuum tube type rated at 70 watts output, with a trai ling wire antenna 
and wind-driven generator. 

I n France, government legislation also provides for the use of radio 
on all planes but the law is not strictly enforced, many planes being 
unequipped and some having old type sets which a re of l ittle value. 
Transmitters of from so to 70 watts output are used with wind driven 
generators supplying the power. 

In England, the pilot generally operates the radio equipment him­
self, using either radio telegraphy or telephony, although there is a 
trend toward employment of a radio operator for each plane. 

Conclusion 

T he rapid strides made in the United States during 1929 utilizing 
high frequencies for aircraft has resulted in a reduction of weight anJ 
greater reliability of equipment, and provides a fair indication that 
American air transport lines plan a radio network w1paralleled any 
place in the world. 
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SPEEDTNG THROUGH SOLJTI:I 
Southern Ai:r Transport Inc. Travel Air (Wright vVh"irlwind) flying along 

the edge of Lake Worth, near Fort Worth, Tex. 

EN ROUTE TO ROOSEVE"LT DAM 
Scenic Airways, Inc., monoplane flying over mountainous region enroute to 

Roosevelt Dam. 



CHAPTER V 
AERIAL SERVICE 

THE annual survey of aerial service ope1·ations made by the 
Aeronautical Chamber of Commerce disclosed that more than 
one hundred million miles were flown and nearly three million 

passengers can-:ed during 1929 in this specialized field of aeronautical 
activity. All flying not classed as scheduled air transport or private 
flying was included in the aerial service summary, embracing short 
pleasure "hops," charter flights, student instruction and solo, ae rial 
advertising, demonstration, exhibition flying, crop dusting, photography, 
mapping and other miscellaneous activities. 

During 1929 the D epartment of Commerce. listed 633 concerns 
doing short "hops" and charter business, 94 doing aerial advertising, I 1 

engaged in crop dusting, 50 engaged in exhibition flying, 164 making 
aerial photographs and maps, and 419 operating flying schools. Allowing 
fo r duplications in which single operators engaged in more than one 
line of activity there were 800 aerial service concerns in the United 
States according to the D epartment of Commerce directory. 

The statistical estimates made by the Aeronautical Chamber of 
Commerce were based on reports of 7 5 typical operators and computed 
to include all aerial service concern{) in the United States listed by the 
Department of Commerce. The survey showed that aerial service 
operators were located on r,o64 airports scattered throughout the United 
States, ready to serve individuals or corporations throughout the 24 hours 
of the day. It also indicated that a large share of the airplanes in 
operation were :n the hands of these operators. The statistical estimates 
revealed that 7,695 airplanes were operated in aerial service, 7.4o8 bei ng 
singlc-engined land planes, 49 tri-motored land planes, and 238 seaplanes 
and amphibians. 

A total of 1,304,207 hours were flown duri.ng the year in all classes 
of activity considered under the general head of aerial service. Estimat­
ing all flights upon an average of So miles an hour, the su rvey showed 
that 104,336,s6o miles were flown-a distance equal to more than 4,000 
times around the earth at the equator. Short hops and charter Rights 
required 362,256 hours in the air; photography and mapping, 3,075 
hours; crop dusting, I ,958 hours; student inst ruction and solo, 7 r I ,352 
hours, and unclassified flying, 225,568 hours. The number of passengers 
carried totaled 2,995,530. 

The number of persons employed in aerial service operations was 
()y 
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20,944, including 3,658 pilots and I 4,080 mechanics, mechanics' helpers 
and laborers. T wo hundred and ninety-three hours was the average 
time flown during the year by each pilot employed. The survey in'di­
cated unmistakably that large ground forces, including shop workers, 
executives and sa lesmen, were necessary to keep a relatively small number 
of pilots busy. 

Almost without exception, the operators reporting expanded their 
business during 1929 and bought new airplanes, enlarged their service 
faci lities, built new buildings and in many cases improved the airports 
from which they were operating. A majority of the reports indicated 
substantial increases in business volume varying from 50 to 500 per 
cent, while a few reported decreases in their volume of business traceable 
to some unusual cause. 

The employment of better equipment, more experienced pilots, 
sounder business and accounting methods, and a far greater measure 
of regularity in operations brought renewed confidence in aerial service 
from the flying public. Several of the most enterprising concerns had 
developed keder lines connecting with the principal air transport routes, 
operating regular air taxi or ferry service over routes from 25 to 200 
miles in length. 

The Aeronautical Challlber of Commerce survey showed that the 
average charter rates per mile were: 45 cents for single-engined land 
planes, $1.34 for tri-motored land planes, 38 cents for seaplanes, 96 
cents for single-engined amphibians and $1.60 for twin-engined anl­
phibians. Rates for short hops reported through the su rvey averaged 
$3.26 per person, with 2.6 peTSons as the average load on each flight, 
which lasted an average of 93/z minutes. 

The reports also provided an interesting study of the equipment 
used. The average passenger capacity of the single-engined land planes 
was 3 ; tri-motored land planes, 1 2; seaplanes, 3, and amphibians, 6. 
The number of air-cooled engines in usc more than doubled the number 
of water-cooled engines. In the air-cooled engine class below roo h.p. 
there were 704. However, most were classed over 100 h.p. but below 
300 h.p., where 4,7 52 engines were estimated to be in use. Five hundred 
and sixty-five air-cooled engines of more than 300 h.p. were in service. 
In the water-cooled class, 2,744 were of 100 h.p. or under, while 104 

were over 100 h.p. but under 200 h.p. The total number of engines in 
use by aerial service operators was set at 8,869, 6,02 r being air cooled 
and 2,848 being water cooled. 

The statistical estimates showed that 6,968 students were trained 
for pilots' licenses during 1929, 324 receiving instruction and solo toward 
transport licenses, 2,396 toward limited commercial licenses, and 4,248 
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toward private pilots' licenses. The rating of flying schools by the 
Aeronautics Branch of the D epartment of Commerce and the active 
campaign of the Aeronautical Chamber of Commerce Flying School 
Committee against doubtful schools provided an important stimulus to 
the development of adequate Aying courses and equ ipment. The result 
was greater confidence from the general public in the established schools 
which had received the D epartment of Commerce rat ing or had applied 
for it after fu lfilling all requirements for such a rating. 

SKY H ARBOR 
Chicago's new north shore airport, " Sky Harbor," used as a terminus by Cr:.y 

Goose Air Lines, showing administration building in the background. 

Curtiss-Wright Develops Chain 

"ationwide chain operation of airplane service stations was carried 
on during 1929 by the Cu rtiss Flying Service and its successor, the 
Curtiss-Wright Flying Service, with the establishment of more t11an 40 
standardized bases in as many cities throughout the U nited States. 
Additions to the list were being planned when the year ended. 

The Curtiss-Wright Flying Service, formed during the year after 
the merger of the Curtiss and Wright interests, is a direct descendant 
of the Curtiss Exhibition Company, formed by G lenn H. C urtiss at 
Hammondsport, N . Y ., in 1910. The present company, which retains 



AIRCRAFT YEAR BOOK 

the title of the " world's oldest flying organization," is like i~s prede­
cessor in that it is ready to S\lppl y any type of flying service for which 
there may be a demand. 

At the openu1g of 1929 the Curtiss Flying Service, Inc, formed 
the previous year and capitalized at $w,ooo,ooo, had four bases in 
operation and employed about 1 oo persons. In N ovember the Curtiss­
Wright Flying Service, Inc., had established 42 bases, all but four of 
which were in operation. The number of em ployees totaled I, ro5, of 
which 930 were field personnel and T75 were employed in the company's 
national headquaTters in New York City. Practically all of the bases 
were established before the Cu rtiss-Wright merger became effective 
August 15. 

T he activities at each base of the Curtiss-Wright F lying Service 
include: retail sale of airplanes and complete line of accessories, servicing 
of all types of ai-rplanes by standardized methods, aerial charter and taxi 
service, standardized fl ying instruction for all classes of students, aerial 
photography, dusting of farm lands to eliminate insect pests, special 
missions for newspapers and news reel organizations and all other fonns 
of commercial aviation work. 

The activities of the traffic department during 1929, in addition to 
charter flying, included the operation of experimental lines on daily 
schedules between New York and Atlantic City; New Y ork, Saratoga 
and L ake George, and Boston, H yannis and Martha's Vineyard. Radio 
engineers of the marine division perfected equipment for two-way radio 
communication between amphibians in flight and their shore stations. 
Later all marine division passenger planes were ordered equipped with 
radio to increase safety and regularity of operations. 

A women's department was organized to promote interest in aviation 
among women. The new department was rapid ly moving into its exten­
sive program of educational and promotional work when the year ended. 

Because of the magnitude of the undertaking, the 42 bases of the 
Curtiss-Wright Flying Service reported total operation figu res fa r ex­
ceeding those of any other .aerial service operator. The report showed 
that 99,21 7 passengers were ca rried by this one organization, with a 
gross volume of business from all sources of approximately $4,000,000. 
E leven thousand hours were flown on short hops and charter flights, 
100 hours on photographic and mapping missions, 500 hours in crop 
dusting, 35,000 hours in student instruction and solo, and 15,564 hours 
in miscellaneous flights. 

The Curtiss-Wright flying schools, comprising the most extensive 
cham in the country, had I ,250 students enrolled for ground school 
work and 1,025 for flight instruction during the year. Thirty-five 
instructors were employed full time to carry on the work at six schools 
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whkh had receiv¢d the Department of Commerce Approved Type Flying 
School rating and eight others which had ~pplied for the rating. The 
schools already rated were located in San Fnncisco, Los Angeles, Kansas 
City, Chicago, Detroit, and Valley Stream, L. I. Those which had 
ttRplied .for rating were in Bridgeport, Conn.; Hartford, Conn.; Port­
~and, Columbus, Indi;lllapo1is, Louisville, Memphis and. Buffalo. 

Gorst Air Transport, Inc., carried I71500 persons between June 
I 5 and October I 5 on its Seattle-Bremerton air ferry established this 

ROOSEVEI.T Dl\M 
Famous dam ju~t 2s minutes from the Phoenix; Ariz., Sky Harbor of 

Scenic Airways, lnc., by Ford tri-motored planes. 

year. Eleven 15-minute trips each way were made during the day to 
demo)1Strate the practicability of air ferries. The 1ine proved one of 
the most successful aerial service ventures of the year. 

'Roosevelt Flying Corporation at Mineola, L. 1., carried 15,900 
passengers from M<ly until the end of the year; the Aero Corporation 
of Cali.fornia in Los Angeles reported 14,988 passengers flown; Chicago 
Air Ser.vice, Inc., operating Gray Goose Air Lines, I 2,'520 persons; 
Rogers Aircraft, 'Inc., in Los Angeles, 12,265 passengers, and Scenic 
Airways, Inc., in Phoenix, Ariz., 16,336 passengers. 

In the flying school field, Parks Air College, Inc., in East St. Louis, 
6 
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Ill., erected a new fac tory, new school for airplane and engine mechanics, 
and a new student dom1itory a5 a part of its program to maintain the 
largest flying school in the country. The school became a division of 
the Detroit Aircraft Corporation in September at a reported purchase 
price in excess of $1 ,ooo,ooo. 

The new mechanics' school is a $75,000 structure of brick and steel 
with glass sides. Throughout the year an average of 185 students were 
in attendance and the close of 1929 found graduates at work in aircraft 
factories throughout the country. A $60,000 dormitory to house 200 
students at a low rental rate was completed on the airport. The school 
was one of the first three to obtain the Department of Commerce 
approved type rating. 

The Boeing School of Aeronautics was opened on the Oakland, 
Calif., Airport, with an ambitious program for raising the standard of 
flying and gro••nd school instruction comparable to the academic level 
maintained by universities. A graduate transport pilot's course, known 
as a "Master Pilot's Course," was offered as one of the features of 
the new school. The course was designed to provide air transport 
companies with trained men who need but little seasoning to qualify 
them as mail and passenger pilots after graduating from the school. 

An extensive ground school curriculum was required with all flying 
courses. In the private pilot's license course 35 hours of classroom work 
was required. The ground school course fo r the master pilot was ~64 
hours, and the master mechanic's course 1,008 hours. The school was 
sponsored by the Boeing mam1facturing and operating ·interests. 

The Aviation Corporation, through Roosevelt Aviation College, Inc., 
and the chain of Universal Aviation Schools oper-ated as <livisions of the 
holding company, forwarded its plans for an extensive system of flying 
schools in all parts of the country. The Roosevelt Aviation College at 
Mineola, L. I., operating under an approved type rating of the Depart­
ment of Commerce, was typical of the Aviation Corporation's school 
units. It reported 2, I 29 hours of student instruction, I ,286 hours of 
student solo and 236 hours of unclassified flying from May 1 until the 
end of the year. The facilities of the college were expanded to care 
for an increase in the gross volume of business, reported at $7 5,000. 

Divisions of the Universal Aviation Schools system were operating 
in St. Louis, Mo.; Minneapolis and St. P aul, Minn.; Marion, Ill.; 
Kansas City, Mo., and Roche;ter, Minn. More than $100,000 worth 
of flying equipment alone was added to the faci lities of these schools 
during the year. Executives of the system adopted a policy of expand­
ing the chain by absorbing well-established schools in strategically located 
centers rather than opening new schools. 
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The Hying school of the Aero Corporation of C alifornia, Inc., in 
Los Angeles, also operating under an approved type rating, reported 
the training of 106 private pilots and 10 limited commercial pilots during 
a year in which the school's facilities were materially expanded. 

Flying School Ratings 

The movement to raise the standards of flying schools through the 
rating of each institution was started by the major operators themselves 

ALONG T HE H lJDSON 
New York's new span across the Hudson River, photographed by Fairchild 

Aerial Surveys, Inc. 

through the Flying School Committee of the Aeronautical C hamber 
of Commerce. When it became apparent that the Department of Com­
merce was not empowered by the A ir Commerce Act of 1 926 to super­
vise and rate flying schools, the Chamber committee took steps to 
establish regulations for such a system of ratings. 

An amendment to the Air Commerce Act, passed Feb. 28, 1929, 
authorized the Secretary of Commerce to provide for the examination 
and rating of flying schools upon the request of owners or representatives 
of the schools. The regulations drafted by the Chamber F lying School 
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Cgmmittcc were turned over to the Department of Co!llmerce and the 
committee worked with the new administrative officers in the develop­
ment of its present system. The regulations became effective May I 

when they were mailed to the 8oo aerial service and flying school 
operators. Seven aeronautical inspectors began the task of inspecting 
schools June 1 on the basis of applications received. Five schools were 
in the first group of approved certificates issued July r 5. Additions 
were made to the list until at the end of the year 24 were included 
with the OIJmber sti ll mounting. 

The Flying s·chool C.ommittee of the Aercma.utical Chamber of 
Commerce was active throughout. the year, devotiqg considerable time 

IN THE NORTHvVE$1' 
Loeni·ng am~;>hibian (Vi'right Cyclone) of Gorst Air Transport, £nc., landing 

at Seattle, operating base for the ' s.ervice in the. northwest. 

and energy to the investigation of doubtful schools reported to it. 
Working in co-0peration with the Bettet Business Bureaus, the com­
mittee hoped to rid the country of inadequate schools which misrepre­
sented their facilities ana training·. 

Photography and Mapping 

Aerial photography and mapping continued to play an increasingly 
important part in the activities of operators especially equipped for this 
work. Industrial concerns were making greater us.e of aerial photographs. 
to aid in planning new developments, and newspapers were constantly 
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in the market for new views of striking evynts or scenes from the air. 
The pho.tographic division of the Curtiss,Wright Flying Service 

c()r:npleted an aerial mosaic map of more than 8.,000 squa·re miles of the 
Mississippi flood district in the vicin:ty of Memphis, Tenn., in connec­
tion with President Hoover's flood relief program. The photographic 
division also perfected a method of making aerial photographs of golf 
courses for use in diagraming plans. · 

Fairchild Aerial Surveys, Inc., a division of the Aviation Corporation, 
continued the development of its cameras and technique to care for an 

FIGHTING BOLL WEEVIL 
\Var on the boll weevil during 1929 was extended over soo,ooo acres in the 
South. A plane is. seen dusting cotton in Louisiana, leaving a trail of poisonous 

powder behind. 

incr!'!ased volume of business in mosaic maps for governmental engineer­
ir~g work, public · utility engineering, park developments and oblique 
photograph~ for use in advertising makeup. Branches of the company 
were located in Dallas, Tex.,· and Los Angeles. 

Boll Weevil Control 

The Department of Agriculture through its crop insect investigation 
unit in Louisiana conducted new experiments in cotton and crop dusting 
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in line with the policy established almost a decade ago. Experimental 
\\·ork included the dusting of several thousand acres during 1929, 
although no commercial dusting was done by the depar tment. 

Commercial operators were aided by Dr. B. R. Coad and his research 
assistants at Tallulah, L a., ·but no attempt was made to carry on com­
mercial dusting operations with Government planes. This field was left 
exclusively to manufacturers and operators interested in perfecting equip­
ment to do the work. H oppers, agitators and other equipment were 
developed by the D epartment of Agriculture and adapted to 20 d ifferent 
model airplanes. Blueprints of design and installation were made avail­
able to any manufacturer or operator interested in the work. 

Approximately 500,000 acres of cotton were dusted in the United 
States during 1929 in an effort to control the boll weevil, according to 
Department of Agricultu re reports f rom its sou thern fi eld laboratory. 
P lanes also were used to rid plants o f the cotton louse, leaf worm, Aea 
hopper and bollworm. Large scale operations in this specialized field 
brought several new operators into the South with a resul tant reduction 
in cont ract prices for commercial dusti ng. 

The widespread interest in cotton dusting was exemplified by the 
fact that representat ives of several foreign nations visited the Tallulah 
experiment station to study methods of operation and equipment. 
Approximately twoscore plant pests were being fought through airplane 
dusting, although operations against the boll weevil were the most 
extensive. 

Pink Bollworm Control 

Seve ral years of studying the insect content of t he upper air with 
airplanes were climaxed with the tracking of the American cotton 
field pest-the pink boll worm-to its lair. "Bug-traps," rigged onto 
the wings of planes, collected insects at various levels in the upper air 
and formed the basis for extended studies. It was found that the pink 
bollworm moth Aew at high altitudes during a certain season of the 
year. L ater it was learned that the moth was borne aloft by wind 
currents ·which made possible migration over hund reds of miles, although 
it could not fl y far w ith its own wings. 

The problem which had perplexed entomologists for years was 
solved, and the pink bollworm, the world's most extensive cotton pest, 
was tracked to its lair in the fie lds of lVIexico. It changed the scientists' 
line of attack and demonstrated the necessity of treating the center of 
infection in Mexico, although it might be hu ndreds of miles from T exas 
cotton fields devastated by the insect. 



CHAPTER VI 
AIRCRAFT MANUFACT URING 

AR C RAIT manu factu ring units of the ind ust ry underwent a 
period of expansion during 1929 unprecedented in thei r history. 
T he generous flow of capital resulting f rom public support 

brought man y new companies into the field and resulted in expansiou 
programs for the established concerns. At the end of 1929 there were 
more plants in the UJ1ited States manufact uring aircraft than there 
were producing automobiles. I t was evident that some of the companies 
lacked the necessary engineering background and sound business manage­
ment which would make them successful. The condit ion forecast keen 
competition for existing markets, wi th the u ltimate triumph of those 
units sound ly financed and backed by engineering skill capable of offer­
ing the public a superior product. 

D espite the apparent overcrowding of the manufacturing fie ld, the 
established and well-founded companies made great strides in the tech­
nical development of their products and the improvement of production 
methods necessary to the conduct of a profitable business. T he remark­
able progress made in the refinement of engineering designs to increase 
the speed and effic iency of planes and the development of production 
methods, simi lar to those which have made the automotive industry so 
successful, will be considered in a later chapter on "Trends in D esign!' 
The chief purpose of this chapter is to consider the type an,d character 
of the principal manufacturers' products and to describe the trends in 
the manufact uring branch of the industry. 

The Department of Commerce listed 157 companies manufacturing 
ai rcraft in t he U nited States at the end of 1929 . T he progress made 
by 89 of these concerns, 7 1 of which " ·ere in production and 18 in 
experimental work_ worthy of note, will be considered in this chapter. 
There were TO T fi rms in 29 states e:1gaged in the manufacture of ai r­
craft, according to a survey made in May by the U. S. Bureau of 
Labor Statistics. Seventy-eight of t hese companies reported that they 
had turned out planes. There were 68 aircraf t manufacturers in the 
Aeronautical Chan-iber of Commerce in 1929. 

The D epartment of C ommerce had issued 282 Approved T ype 
Certificates for aircraft to 72 different manufacturing companies at the 
end of 1929. Such cert ificates were required for all aircraft offered 
the general public by manufacturing concerns, and placed the govern­
ment's stamp of approval upon the craft after completing tests ou tl ined 

7I 
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by the Department of Commerce in its engineering code, known as the 
Airworthiness Requirements. During 1929, r86 Approved Type Cer· 
tificates were issued by the Department of Commerce on new airplanes. 

There were r6,ros employees on the payrolls of the WI e~tablish­
ments reporting to the Bureau of Labor Statistics in l\!Iay. At the 
close of 1929, 53 of the manufacturing companies reporti11g to the 
Aeronautical Chambe:r oi Coo1merce had 17,03 1 employees in their 
plants. 

Expansion dming the year was exceptionally rapid. New plants 
\V.cre built or additions providing hundreds ot thousands of square feet 
of floor space were made to old ones. Ne"v machinery and equipment 
was employed and for the first year in the history of the commercial 
industry, the laFger concerns were using line production methods similar 
to those in the automotive field. 

With some notable exceptions, a major share of the manufacturing 
tm its which undertook great expansion programs were affiliated in some 
way with the several great n11ancial grotlps formed through mergers in 
1.928 and l~pg. While, as. it was pointe.d o"tlt in the chapter on "Air 
Transport Ptogress," the Aviation Corporation devoted a major share 
of its attention to tbe transport field, this hol~ing company had ;~ 

manufacturing unit in the Fairchild Aviation Corporation, with plants 
in Farmingdale, N. Y., and Hagerstown, JVId. 

No fewer than seven manuhcturing units were included in the 
holdings of the Curtiss a11d Wright interests, with five of them directly 
controlled by the Curtiss-\-Vright Corporation. The seven were: Curtiss 
Aeroplane and l\!Iotor Company, Inc. ; Curtiss-Robertson Airplane 
Manufacturing Company; Curtiss-Caproni Corporation; Keystone Air­
craft Corporation; Loening Aeronautical Engineering COrporatio.n, a 
division of Keystone; lVIoth Aii·craft Corporation, .and the Travel Air 
Manufacturing Company, Inc. The first six named were directly in· 
eluded in the Curtiss·-Wright merger, and the latter was closely affiliated 
thr.ough the Wright interests, headed by Richard F. Hoyt, chairman of 
the board of the Curtiss-\Vright Corporation. 

Detroit Aircraft Corporation, a new holding company formed dur­
ing the year with Edward S. Evans of Detroit as its president, con­
trolled Blackburn Aircraft Corporation, Eastman Aircraft Corporation, 
Marine Aircraft Corporation, Parks Aircraft, Inc., Ryan Aircraft Cor­
poration, and Lockheed Air.craft Corporation. 

General Motots made its eritry into the aircraft manufacturing 
field during the year by obtaining control of the Fokker Aircraft Cor­
poration of America through a 40 per cent interest in the company. 

United Aircraft and Transport Corporation, a: $200,000,000 hol(i­
ing company org.aniz.ed late in 1928, controlled five companies manu-
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factul'ing aircraft which were operated as divi~ions of the larger cor­
poration. The five divisions ~were: Boeing Airplane Company, Hamilton 
Metal Plane Company, Sikorsky Aviation Corporation,. Stearman Air­
craft Company, and the Chance Vought Corporation. 

Distribution Methods 

Realizing that heavy pi·oduction sch.ed:ules necessary to a pmlitablc 
business must moan the active m(!rketing of their products, most of the 
airplane matrulae_turing companieS" organized .sales departments on a 
national scale or pr~wided for the marketing of their planes through 
some national agency. Distributorships weve authorized in all parts of 
the country and dealers were set up in the most promising territories. 

The formation of a national organization of distributors and dealers 
within the Aeronautical Chamber of Commerce to study J11arketing 
methods and work out a uniform business code was accomplished during 
the year in line with the policies of the major Jilanufatturing c·oncerns. 
The Disu·ihutor-Dealer Section, with units in several widely scattered 
cepters, was· set up at the request of the Commercial Airplane Manu­
facturer's S.ectio11 of the Aeronautical Chamber of Commerce. It held 
its first national meeting in Cleveland duriqg the National Air Races, 
and the several units in New York, Chicago., Cleveland, Indianapolis, 
and other centers were active in the development of sales aids through 
shows and other promotional projects. 

Some- of the manufacturing companies organized export departments 
to expand their markets beyond the borders of the UNited States and 
reported marked success in their first year's efforts. Both the Curtiss­
Wright Corporation and the United Aircraft and Tran~port Corpora­
tion organized divisions to develbp the -export field. The Curtiss-\¥ right 
Corporation set up the Curtiss-Wright Export Corporation, and the 
United group organized the United Aircraft Exports, Inc. 

At the er1d of the year, the Export Committee of the Aeronautical 
Chamber of Commerce was busily engaged in the development of an 
export cable code, designed to save the industry thousands of dollars 
i11 cable a11.d \Vire charges through the use of simple symbols in ordering 
aircraft, engines · or parts. The code had been approved by the com­
mittee and the money necessary for its preparation appropriated. 

Growth of Manufacturers' Section 

The growth of the industry was reflected in the expansion of the 
Commercial Airplane Manufacturers' Section of the Aeronautical Cham­
ber of Commerce. At the end of the year, approximately 95 per cent 
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RESIGNS CHAMBER POST 

Samuel Stewart Bradley, first general manager of the 
Aeronautical Chamber, resigned May 1, 1929, to devote 
his full time to the Manufacturer~' Aircraft Association, 

of which he has been general manager since 1917. 
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AN APPRECIATION 
"There was a time whell this body, which today embraces 

within it$ membership hundreds of corporations from all 
parts of the U nited States, existed only as an idea, and that 
idea was 'first ex:pressed, nurtured and developed by Samuel 
S. Bradley. 

"Since its inception in 1921, the Aeronautical Chamber 
of Commerc.e has been under the management of M r. Brad­
ley. T hat it was able to survive dui"ing its first difficult 
years was due to his untiring efforrs. That it was able to 
meet the long expected opportunity to ·serve the industry, 
when our commercial expansion began thn~e years ago, was 
due to Mr. Bradley more than any other man. 

'iM r. Bradley leaves this work wtth the realization that 
what once existed only as an idea is now a tangible powerful 
reality. The impartial spiri t which characterized his actions 
has, throttgh his personal example, inspired in all the opera­
tiollS of the Chamber a spirit of mutual co-operation and 
good-will. 

"We arc indebted ·to him. We are grateful to hint . 
In actepti11g his resignation., which he has sever;;tl times 
offered, we are unwi.Iling to admit that he shall completely 
separate himself from the work to which he devoted himself 
for so many years. While releasing him from labor now 
grown impossible because of other exacting duties, we shall 
still look to an unbroken continuance of his friend ly associa­
tion and mature counsei."- Resolution of Chamber· Exer.utive 
Commit l ee A ccepting I he R esignation. 
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of all companies engaged in some phase of the aeronautical industry were 
included in the membership of the Aeronautical Chamber of Commerce 
which had passed the I,ooo mark. Out of this membership, 68 corpora­
tions engaged in the manufacture of aircraft were active in the Com­
mercial Airplane Manufacturers' Section. 

The annual national meeting of the section in Cleveland during the 
National Air Races found the manufacturers generally well satisfied with 
the present engineering requirements set up by the Department of Com­
merce as a basis for issuing approved type certiikates . 

.Since it was considered highly important for designers and con­
structOJ:s of aircraft to know exactly what the Air-worthiness Require­
ments are at any one time, the manufa<>turers and government officials 
agreed that changes in the requirements should be made according to a 
definite code of. procedure, which should not work a hard-ship on the 
constructors, or unnecessarily buJ·den the Department of Commerce. 

The Commercia.! Airplane Manufacturers' Section maintained a close 
liaison with the Department of Comme1·ce on :all technical matters arising 
during the year. The se:ction also published a D irectory o.f Sources of 
Supply to aid manufacturers io the selection of parts, materials or acces­
sories. 

M:anufacturing Progress 

While necessarily bl'ief, the following resumes of the year's activities 
in 88 widely scattered aircraft manufacturing establishments provide a 
picture of the general expan~icn .and prt)gress during the year. Estab­
lished compru1ies added new products to their lines or refined those 
already in propuction, while ne'N concer.ns entering the field put products 
.into competition with those on the market. They are listed alphab'ttically 
for convenience in future referenee. 

Acme Aircraft Corporation of Rockford, HI., completed its experi­
mental work ~n a two plac.e open cockpit 'biplane mouuted with a Wright 
Gipsy 85 horsepower engine. The Acme Sportsman, as the new model 
was c.alled, was .designed by Edward A Stalker, head of the department 
of aeronautical engineering in the University of Michigan. The initial 
Aight was made O ctober 2 and company officials expected to receive their 
Approved Type Certificate so that they might enter p-roduction in 1930. 

Aeromarine-Klemm CorpoJation of Keyport, N. Y., continued the 
production of ligh_t planes. Besides the Model AKL-25-A, a two place 
o.pen low wing monoplane powered with a Salmson 40 horsepower radial 
engine, a new moc;!el, the AKL-6o was introduced during the year. It 
was powered with a Le Blond 6o horsepower radial engine and incorpo-
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rated slight changes in the design of the tail surfaces and the length of 
the fuselage. 

Aeronautical Corporation of America in Cincinnati, 0., moved into a 
new factory on Lunken Airport and started manufacture of the Aeronca 
C-z, a. two place open monoplane powered with a, two cylinder air cooled 
radial motor Of their own manufacture with a rating of 30 horsepower. 
The plane weighed but 700 pounds and was designed for low cost of 
operation as well as low initial cost. 

NEW STEARMAN TN FLIGHT 
Stearman ( ¥\'right Whirlwind) C4A biplane with special N.A.C.A. cowling 

a.ccommodates three persons. 

Alexander Aircraft Company of Colorado Springs, Colo., manufac­
tured seven diffexent biplane models, powered with Curtiss OX5, Kinner, 
Hi~pauo Suiza A, Comet, Clll'tiss ChaJlenger, Wright J-6 and Wright 
]-5. engines. Beside this line of Eaglerock models whicll w as in standard 
production, the Alexander Bullet, . a l9w wing, dual control, four place 
monoplane, was prod ucech.experimentally during the year. It was 
eq~ippe.d with retractablJ\l~lrlggear and powered with either the 
Wright J-6 165 lwrsepowel'{ or Kinner engine. Its high speed to horse­
power ratio was an outstanding feature. 
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Alliance Aircraft Corporation of Alliance, Ohio, produced the Argo, 
a t wo place open cockpit biplane powered with a H ess Warrior engine. 

Ame1ican Aeronautical Corporation of Port Washington, N. Y ., 
closely affiliated with the G reat Lakes Aircraft Corporation, was the 
American manufacturer of Savoia-Marchetti flying boats and amphibians 
of Italian design. The S-55, a double hull, 17 place flying boat with 
two 500 horsepower Isotta Fraschini engines, was produced, and an 
experimental S-55 powered with two Wright Cyclone engines was 
tested. The S-62, an eight place fl ying boat or amphibian powered with 
a 500 horsepower I sotta Fraschini engine, and the 8-56, a three place 
baby amphibian powered with a Kinner engine, were produced during 
the year in the temporary factory at Whitestone, L. I . A rrew factory 
with 250,000 square feet of floor space ad joining a seaplane terminal was 
under construction at Port Washington, L. I. 

American Eagle Aircraft Corporation of Kansas City., Kas., moved 
into its new factory on Fairfax airport designed fo r line production on 
a large scale, with 60,000 square feet of floor space. The American 
Eagle Phaeton, a three place open cockpit biplane powered with a 
·wright Whirlwind (165 or 225 HP), Hispano Suiza A (150 HP ) 
or Hispana Suiza E ( 180 HP ) engine, was introduced during the year 
together with the Wallace Touroplane, which was acquired through 
4\merican Eagle's purchase of the Wallace Aircraft CompaJ1y, Inc., or 
Chicago. They also continued production of the standard American 
Eagle three place open cockpit biplane powered with Curtiss OX5 or 
Kinner engines. 

Arrow Aircraft and Motors Corporation of Havelock, Neb., con­
tinued production of the A-2-L-60, a two place side by side open cockpit 
biplane, and introduced the A-2-K-100, powered with a Kinner engine 
and named the Arrow Sport Pursuit. The A-2-1-90 was of the same 
general design, but was powered with a Le Blond 90 Horsepower radial 
engine. 

Adanta Aircraft Corporation of Atlanta, Ga., was formed during 
1929 to manufacture aircraft and was still in the experimental stage 
when the year ended. 

Bach Aircraft Corporation of Van Nuys, Cal., produced four dif­
ferent models of a tri-motored ten place cabin monoplane. The four 
models were designed for these power combinations: one Pratt and 
Whitney Hornet and two Comets; one Pratt and Whitney Hornet and 
Wright J -6 16 5 horsepower engines; one Pratt and vVhitney Wasp and 
two Wright J-6 225 horsepower engines; and three Wright J-6 300 
horsepower engines. 

Bellanca Aircraft Corporation of New Castle, Del., put three new 
models into production: the Pacemaker, Pacemaker Wasp, and Pace-
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maker Freighter. The Pacemaker and Pacemaker Wasp were six place 
cabin monoplanes powered with the Wright J-6 300 horsepower and 
Pratt and Whitney \Vasp engines respectively. The Pacemaker Freighter 
was a four place cabin monoplane with ample ro.om for cargo of freight, 
powered w ith a Wright J-6 300 horsepower engine. The CH-300 was 
continued as a standard production model, while a new two place model 
designed for a cruising range of 7,000 miles and known as the Tandem 
was built for a special long distance flight. It was equipped with two 

BUILDI NG H UGE TRANSPORT 
A corner of the Curtiss Aeroplane and Motor Cornp<tny plant at Garden City, 
L. I., while an 18-passenger Curtiss (2 Curtiss Conquerors) Condor nanspon 

is under construction. 

Pratt and Whitney Wasp engines in tandem and embodied many de­
partures from conventional design. 

Berliner-Joyce Aircraft Corporation of Baltimore, Nld., moved into 
its new factory on Logan Field, May 30, and the first D/ J Commercial 
plane, a two place cabin model with a new wing ·arrangement, was test 
fiown August 23. Three new experimental models for military use 
were manufactured on government contracts: the XF}-1 , a single place 
fighter for the Navy ; the XP-16, a two place pursuit for the Air Corps; 
;tnd the X0-31, a light observation plane for the Navy. Pontoons also 
were manufactured on Navy contracts. 
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Bird Wing Commercial Aircraft Company of Sf. Joseph', Mol, re­
c.eived an Approved Type Certificate December 5 on its Bird Wing 
Imperial model lO, powered with a \Viight Wlrirlwincl 165 horse­

'power engine, and planned prodHction of the model in 1930. 
Boeing Airplane .Company of Sc;:attl.e, Wash., .a division of United 

Aircraft and Transport Co.rporatio.n, irtcre,ased it.s factory Hoor space 
f rom I65,2QI square feet to 272,470 square feet and employed 1,529 
employees during peak production in the summer. The not;mal faCtory 
force was 1,174· Seven commercial models and seven military mo.dels 

NEW SIKORSKY PLANT 
The new Sikorsky plant a·t B.ridgepoFt, Conn., with its land and seaplane ports 

is typieal of the new developments in plant engineering. 

were produced dtrring the ye;ar. The .new Boeing So-A, a 20 place tri­
motored transport powered with three Pratt a1id Whitney Hornet 
engines i the Boeing 95, a high speed one place biplane powered with a 
Pratt and vVhitney Hornet engine to carry I ,6oo pound pay load; the 
Boeing 40-B-4, a biplane powered with a Pratt and Whitney Hornet 
engine and designed to carry four passengers in a cabin with pilot out­
side; the Boeing· 40-B~2 , similar to the 40-B-4 but with accommodations . 
for orily two passengers i the Boeing 1 bo, a commercial version of the 
P-r2, a single place high performance biplane powered with a Pratt 
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and Whitney Wasp engine, for sport purposes; the Boeing 204, a six 
place flying boat powered w ith a Pratt and Whitney Wasp engine; and 
the Boeing 203, a three place open biplane powered with a Wright 
J-6 165 horsepower engine for sport and training, made up the Boeing 
line of commercial planes. One hundred Army pursuit planes and 29 
Navy single-seater fighters were constructed or in production when the 
year ended. 

Brunner Winkle Aircraft Corporation of Brooklyn, N. Y., produced 
the Bird Model A, a three place open cockpit biplane powered with a 

FINAL ASSEMBLY ROOM 
lnterior of the Boeing Airplane Company plant at Seattle, Wash., showing 
final assembly of single-seater fighting planes in the foreground and 1 8-passenger 

transport in rear. 

Curtiss OXs engine, and the Bird Model B, a ship of the same general 
design powered with a Kinner engine. 

Buhl Aircraft Company of Marysville, Mich., produced three dif­
ferent models during the year. The Sport Airsedan was a three place 
cabin sesqui-plane powered with a Wright }5 or Wright J-6 300 horse­
power engine. The Standard Airsedan was a six place cabin sesqui­
plane powered with a Wright J-6 300 horsepower engine, and the Senior 
Airsedan was an eight place cabin sesqui-plane powered with a Wright 

7 ' 
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Cyclone, Pratt and Whitney Wasp or H ornet engines. The Standard 
Airsedan was first flown in February. A square mile of land was 
purchased fo r a factory site and airport with frontage on the St. Clair 
River, which will later be developed into a seaplane base. 

Butler M.anufac turing Company of Kansas City, Mo., produced the 
Black H awk, a three place open cockpit biplane powered with a Wright 
}5 engine. 

Cessna Aircraft Company of Wichita, Kas., supplemented its stand­
ard line of monoplanes with three new models, each having a passenger 
capacity of four and powered with the Curtiss Challenger, Wright 
]-6 200 horsepower, and Wright J-6 300 horsepower engine. The new 
models followed very closely the lines of the original Cessna model with 
some refinements, except that all dimensions were increased in size. 
The company began the development of its own sales organiz-ation late 
in the year after the sales agreement with the Curtiss Flying Service was 
terminated. 

Command-Airc, Inc., of Little Rock, Ark., continued to produce its 
standard line of three place open biplanes powered with four different 
engines: Curtiss Challenger, Wright J-6 165 horsepower, Axelson, and 
Warner. A Challenger powered stock model was entered in the G\Jg­
genheim S:~ ·fe Aircraft Competition. 

Consolidated Aircraft Corporation of Buffalo, N. Y., product:cl the 
Commodore flying boat, a 25 place ship powered with two Pratt and 
Whitney H ornet engines. The Fleetster, an all metal eight place cabin 
monoplane powered with a Pratt and vVhitney Hornet engine and having 
a top speed of 195 miles an hour, was introduced. The Fleet, a two place 
open cockpit biplane, designed for training, was produced with both 
Kinner and W arner engines, and Consolidated Husky land and seaplane 
training craft were supplied to the Army and N avy. The Thomas­
Morse Aircraft Corporation was absorbed during the year. 

Corman Aircraft, I nc., of D ayton, 0 ., was organized during 1929 
and produced one experimental t1·i-motored cabin monoplane. 

Cunningham-H all Aircraft Corporation of Rochester, N . Y ., pro­
duced the PT-6, a six place cabin sesqui-plane powered with a W right 
J-6 300 horsepower engine. A two place open cockpit plane with a high 
lift wing was especially designed for entry in the Guggenheim Safe Air­
craft Competition. 

The Curtiss Aemplanc and Motor Company, with plants in G arden 
City, L . I., and Buffalo, N. Y., employed 3,257 persons, an increase of 
1, 100 over 1928 . Six planes were in production, four of them developed 
during 1929. The Condor B-20, a 2 L place cabin biplane powered wit6 
two Curtiss Geared Conquerer engines, was designed for heavy transport 
work. It was adapted from the Condor B-2, bombing plane, which was 
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in production for the Army Air Corps. The Falcon Or-E, powered 
with a Curtiss Conqueror engine, was produced for a mail contractor 
as well as a nwnber of Falcons powered with Liberty engi t~es. The 
Carrier Pigeon II, powered with a Curtiss Geared Conqueror, was 
developed as a high speed heavy duty mail plane. Fledgling Junior, 
powered with Curtiss Challenger engine, was manufactured for sport 
and training purposes, while the military services were supplied with a 
large number of Fledgling training planes. The Hawk-P6, powered 
with a Curtiss Conqueror, was developed as a new Ar-iny Corps pursuit 
plane. The King Bird, an eight place cabin monoplane powered with 
two Wright J-6 225 horsepower engines, was developed for commercial 
use, and the Tanager, a special plane powered with a Curtiss Challenger 
and embodying many departures from conventional des.igns, was entered 
in the Guggenheim Safe Aircraft C<;nnpetition. 

Curtiss-Robertson Airplane Manufacturing Company of Anglum, St. 
Louis County, Mo., expanded its factory space from ss,ooo to 14o,ooo 
square feet and employed so8 persons during peak production. The 
G1:1rtiss Robin, powered with Curtiss OXs and Curtiss Challenger 
engines, was continued in production, while a Robin powered with a 
\Vright J~6 r6s horsepower or W-arner engine was developed. Plans 
for production of the Thrush, a six place cabin !110noplane powered 
with a Wright J-6 225 hun;epower ellg_ine w·as completed auJ a Rubill 
4-C, a four place cabin monoplane po~vered with a Curtiss Challenger 
engine, was in the cxperin1ental stage. · -

Dare Aircraft Company of Detroit, Mich.1 was in the experini.enfal 
sfage on a three p lace ship JJowered with either a Kinner or Warner 
engine, to be known aS the Dare Variable Camber. 

··Davis Aircraft Corporation of Richmond, Ind., produced its model 
D-r, a t wo place parasol type monoplane powered w ith a Le Blond 
engine, ai1d a D-IK, a model of sirni lar design, but powered With a 
Kinner engine. 

Douglas Aircrait Company, li1t., of Santa Monica, Cal., moved into 
a huge new plant during the year and continued the manufacture of its 
mode.ls exdusive .for military and mail transportation purposes. A pro­
duction line was maintained on adaptatiOJis of the 02 series, army two 
place observation planes, with 02-H and 02~K as the models manu­
factured during 1929. A contract for navy patrol boats also was filled. 
From 500 to 950 employees were on the payroll throughout the year. 

Doyle Aero Corporation of Baltimore, Md., produced a two place 
open parasol wing monoplane known as the Oriole 0-2, powered with 
a Le Blond engine. 

Eastman Aircraft Corporation of Detroit, ·Mich., a division of the 
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Detroit Aircraft Corporation, produced the Sea Rover, a four place open 
biplane flying boat powered with a Curtiss Challenger engine. 

G. Elias and Bros., Inc., of Buffalo, N. Y., had two models known 
as the Air Coupe and Air Sport, two place monoplanes with Anzani 
engines, in the experimental stage. 

Emsco Aircraft Corporation of Downey, Cal., purchased the Alba­
tross Aircraft Corporation and produced the Emsco Cirrus, a two place 
center wing open cockpit monoplane powered with an American Cirrus 
engine, and the Emsco Challenger, a tri-motored eight place cabin mono­
plane powered with three Curtiss Challenger engines. The planes were 
in the experimental stage and were to be placed in production early in 
1930. 

Fairchild Aviation Corporation of Farmingdale, L. I., and Hagers­
town, Md., a division of the Aviation Corporation, produced as standard 
models the Fairchild 71, a seven place cabin monoplane powered with a 
Pratt and Whitney Wasp engine, and the KR-2r, a two place open cock­
pit biplane originally developed by the Kreider-Reisner Aircraft Com­
pany, powered with a Kinner engine, for training and sport purposes. 
The KR-34, three place open cockpit biplane with Wright J-6 165 horse­
power engine, was introduced during the year, and the Fairchild 42, a 
fou r place cabin monoplane powered with a Wright J-6 300 horsepower 
engine, was developed. 

Fokker Aircraft Corporation of America, with factories at Has­
brouck Heights, N. ]., Passaic, N. J., and Wheeling, W.Va., was con­
trolled by General Motors through a 40 per cent interest and was 
closely affiliated with Western Air Express. The F-32, a 32 place 
cabin transport monoplane with four Pratt and vVhitney Hornet engines 
mounted in double tandem, was developed during the year as America's 
largest transport plane. The F-14, a special mail plane designed to 
carry six passengers in addition to cargo and powered with either Pratt 
and Whitney Hornet or Wright Cyclone engine, was put into production 
during the year. F-1 rA, an eight place monoplane amphibian with a 
Pratt and Whitney Hornet or Wright Cyclone engine mounted above the 
wing, was produced, while manufacture of the standard model F-xoA 
and the Super-Univer&al was continued. The F-10A was a 14 place tri­
motorcd cabin monoplane with three Pratt and Whitney Wasp engines, 
and the Super-Universal was a seven place cabin monoplane powered with 
a single Pratt and Whitney Wasp engine. The standard Universal, for­
merly powered with the Wright }5, was supplied to the market with 
the Wright J-6 300 'horsepower engine. Through arrangements with 
General Motors, Dr. Claude Dornier, designer of the DO-X which 
carried 169 persons on test flights in Germany, arrived in the United 
States late in the year to plan the manufacture of Dornier flying boats 
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in America. . Fokker also completed plans for erection of a new factory 
on the Alhambra Airport of Western Air Express, near Los Angeles, 
in 1930. 

Golden Eagle Aircraft Corporation of Englewood, Cal., produced 
a two place open cockpit parasol type monoplane powered with a Le 
Blond Chief engine~ 

Great L akes Aircraft Corporation of Cleveland, 0., a division of 
ALlied Motor Industries, produced its model T2-1A, a two place open 

l~OLDING WING MONOPLANE 
Wallace (Kinner) Touroplane, a three place folding wing cabin monoplane 

built by Americmt ~agle Aircraft Corporation. 

cockpit biplane powered with an American Cirrus engine. Produc­
tiOJi of 1-8 Mar tin T 4M-1, three purpose, all metal, bombing, torpedo 
and observation biplanes, ·w-as st~uted late in the year on contract for the 
Navy. Ten tbous.and square feet were added to the factory floor space 
duri.ng the year, with fr.om 500 to 900 employees on the payroll. 

Hall-Altuninum Aircraft Corporation of B ~·ffalo, N. Y., produced 
two experimental plane,s for military purposes : the XFH - 1, a shipbo.ard 
fighter with metal fuselage for the navy; and the XPH-1, a two engine 
patrol boat. 

Hamilton Metalplane Division of the Boeing Airplane Company, a 
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unit of the United Aircraft and Transport Corporation, produced two 
models at its Milwaukee, vVis., factory. The H-47 , an eight place all 
metal cabin monoplane powered with a Pratt and Whitney Hornet 
engine, and the H -45, a similarly designed plane with a Pratt and 
Whitney Wasp engine, were in production. 

Hise Aircraft Company of Detroit, Mich., produced an experimental 
tri-motored six place monoplane powered with three Kinner engines. 

H untington Aircraft Corporation of Bridgeport, Conn., completed 
wind tunnel tests on a two place monoplane and a four to six place 
amphibian, with plans for producing these models in 1930. 

Inland Aircraft Corporation of Kansas City, Mo., manufactured the 
I nland Sport, a two place side by side parasol type monoplane powered 
with a Le Blond or Warner engine. 

Ireland Aircraft, Inc., of Garden City, N. Y., produced three 
amphibian biplane models during 1929. The N-2-B was a five place 
open or closed amphibian biplane powered with either a Wright .J-6 300 
horsepower or Pratt and Whitney Wasp engine. The ND-5 and ND-6 
were similar to the N-2-B except that the hull was of metal con­
struction. 

Kellett Aircraft Corporation of Philadelphia, Pa., w2s formed duri11g 
1929 with plans to produce under licenses of the Cierva Autogiro. 

Keystone Aircraft Corporation of Bristol, Pa., a division of the 
Curtiss-Wright Corporation, moved into a larger plant and produced 
the Patrician, a 21 place cabin monoplane powered with three Wright 
Cyclone engines, as well as bombers, LB-6, LB-7, LB-8, LB-9, LB-10, 
and LB- II, for the Army Air Corps, and training planes, NK-1, and 
patrol boats of the PN-12 type for the navy. A new observation plane, 
the X0-15 was delivered to the Army Air Corps. 

Joseph Kreutzer, I nc., of L os Angeles, Cal., conti:med production 
of its Air Coach, a tri-motored six place cabin monoplane with three 
Lc Blond engines. Other models powered with three Kinner or three 
Warner engines also were manufactured. 

E . M. Laird Airplane Company of Chicago, Ill., continued produc­
tion of the L aird LCB-200, a three place open cockpit biplane powered 
\\" ith a Wright J-s engine, and brought out three new models. The 
LCB-300, a plane of the same general design, was powered with a 
Wright J-6 300 horsepower engine. The Speed Wing LCR-300 for 
sport and racing purposes ,was of fhe same general design as the LCB 
series with the exception of less wing surfaces and more streamlining. 
The LCR-300 was produced with a Wright J-s engine also. 

Lenert Aircraft Company of Pentwater, Mich., continued experi­
mental work on an all metal three place open cockpit biplane. The latest 
model C was powered with a Continental r65 horsepower engine. 
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Lincoln Aircraft Company of Lincoln, Neb., produced its model P-3, 
a three place open cockpit biplane powered with a Curtiss OXs engine, 
as well as the Lincoln PT, a two place open cockpit biplane powered 
" iith a Curtiss OX for sport and training. 

Lockheed Aircraft Corporation of Burbank, Cal., a division of 
Detroit Aircraft Corporation, continued production ()f its standard Vega 
line of-five passenger cabin monoplan_es powered with Pratt and vVhitney 
Wasp engines, and added to the Vega series a model powered with 
the Wright J-6 300 horsepower engine as well as a seven p.lace cabin 
monoplane powered with either Pratt and Whitney vVasp or \V right 
J-6 300 horsepower engines. The Air Express model, a parasol type 
wing monoplane, with pilot outside and four passengers in the fuselage, 
also was produced. The Lockheed Sirius, a t"vo place low wing mono­
plane with N.A.C.A. cowling similar to the one developed for Lieu­
tenant Bromley's trans-Pacific flight, was p~rt into production late in 
the year. 

Loening Aeronautical Engineering Cerporation of New York City, 
a division .of Keystone Aircraft Corporation, increased its personnel 
during the year to meet increased production schedules. Twenty OL-8 
observation amphibians were delivered to the Navy. Forty Air Yachts, 
an eight place cabin biplane amphibian, were delivered to transport lines 
and private owners, and two new type amphi'bians were developed . The 
Commuter, a small four passenger cabin amphibian developed for the 
priv,ate owner-pilot, was put in production, and an X0-10 experimental 
observation an1phibian was built for the Army Air Corps. The latter 
jr1duded the Loening mono-wheel retra~tabl;e landing gear and the first 
Wright Tomado, a 12 cylinder inv_er.ted V air cooled engine. 

Glenn L. M artin Company of Baltimore, Md., continued to supply 
the na,vy with their standard patrol boats and torpedo planes, working 
in a huge new factory in Baltimore, Md. 

Mercvry Aircraft , Inc., o.f Hammondsport, N.Y., completed experi­
mental work on its Mercury Chic T-2, all metal open cockpit training 
plane powered with a Le Blond engine. 

Metal Aircraft Corporation of Cincinnati, 0., moved into a new 
plant adjoining Lunken Airport .and supplemented its series with the 
G-2-W, an eight place all metal cabin monoplane powered with a Pratt 
and Whitney Wasp engine, and the G-2-H, a similar ship powered with 
a Pratt and Whitney Hornet engine. 

Moha,v-k Aircraft Corporation of Minneapolis, Minn., brought out a 
new model in the M-1-C, a two place low wing open cockpit monoplane 
pewered with a Kinner engine. 

Mono Aircraft Corporation of Moline, Ill., supplemented its Mono­
coupe model with the Monoprep! a semi~cabin monoplane having side by 
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side seating arrangement and powered with a Velie M-s. The Mono­
sport, a two place cabin monoplane powered with Kinner or Warner 
engines, and the Monocoach, powered with the Wright J-s or Wright 
J-6 225 horsepower engine, also were produced during the year. 

Mooney Aircraft Corporation of Wichita, Kas., was formed during 
1929 and completed design of a four place low wing cabin monoplane. 

Moreland Aircraft, Inc., of Englewood, Cal., produced its model 
M-r, a three place semi-cabin high wing monoplane powered with a 
Wright J-s engine. 

Moth Aircraft Corporation of Lowell, Mass., a division of the 
Curtiss-Wright Corporation, produced the De Hav11land Moth under its 
American license rights. It is a two place open cockpit biplane powered 
with a Wright Gipsy engine, and may be equipped with slotted wings 
at the option of the purchaser. 

New Standard Aircraft Corporation of Paterson, N. J., produced 
five different models. The D-29 series of two place open cockpit biplanes, 
powered with American Cirrus or Kinner engines, was designed primarily 
for training. Production of the D -25-A, a five place open cockpit biplane 
with Wright J-6 225 horsepower engine, and the D -26-A, a three place 
open cockpit biplane, as well as the D-27-A, one place mail plane pow­
ered with a Wright J-6 225 horsepower engine, was continued. 

Nicholas-Beazley Airplane Company, Iuc., Marshall, Mo., pro.iuced 
the NB-3 series of three place low wing monoplanes powered with either 
V clie, Le Blond or Genet engines. The wing is composed of stamped 
aluminum alloy parts riveted together and has an unusual dihedral at 
the tip. 

Parks Aircraft, Inc., of East St. Louis, Ill., a division of the Detroit 
Aircraft Corporation, produced the P-1, a three place open cockpit 
biplane mounted with a Curtiss OXs engine, near the close of 1929. 
The P-2 and P-2-A were of the same general design except that they 
were powered with Axelson and Wright J-6 165 horsepower engines 
respectively. 

P itcairn Aircraft, Inc., of Bryn Athyn, Pa., completed a new factory 
at Hallowell, Pa., and continued to manufacture its Mail Wing series 
as well as to do considerable construction work for Pitcairn Cierva Auto­
giro Company. The Mail Wing PA-5 with Wright J-s engine and 
the Super Mail Wing PA-6 with Wright }5, were produced for mail 
transport purposes, while the Sport M ail Wing, a three place biplane 
with Wright J-s engine, also was manufactured. The Mail Wing 
PA-7, a new model, was in the experimental stage when the year ended. 

Pitcairn Cierva Autogiro Company of Philadelphia, Pa., formed dur­
ing 1929 to manufacture autogiros under the Cierva licenses, manufac­
tured three experimental autogiros during the year, powered with Wright 
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J-6 300 horsepower or Wtight J-6 2:25 horsepower geared engines. 
Pittsburgh Metal Plane Company of P ittsbt•rgh, Pa., formerly. the 

Thaden Aircraf t Corporation, was moved to Pittsburgh as a part of the 
Pitt$burgh Aircraft Industries. During the latter part of 19:29, experi­
ments on the Thaden T -4, a four place all metal monoplru1c, were being 
carried forwa.rd rapidly. 

Rearwin Airplanes, Inc., of Kansas City, Kas., moved into a new fac­
tory adjacent to Fairfax Airport and began the production of the Ken-

CURTISS THRUSH 
One of 'the new planes produced during 1929, the Curtiss-Robertson 
(Wright V\Thirhvind) Thrush was designed to .carry a heavier load than its 

predecessor, Curtiss Robin, with gre.ater crnising range. 

Royce model, a three place open cockpit biplane powered with a Curtiss 
Challenger engine. 

Ryan Aircraft Corporation of Anglurn, Mo., a division of the D etroit 
Aircraft Corporation, supplemented its B-1 series with the model B-5, 
a six place cabin monoplane powered w ith a Wright J-6 300 110rse­
power engine. Near the end of the yea.r, the model B-7 , a six place 
cabin monoplane powered w ith a Pratt and Wl1itney Wasp engine 
was produced. 

Sikorsky Aviation Corporation of Bl'idgeport, Conn., a division of the 
United Aircraft and Transport 'Corporation, moved into a huge new fac-
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tory, where an experimental division "·as established to work on new 
designs to be annou nced in 1930. P roduction of the S-38 series, a 10 to 
12 place cabin sesqui-wing amphibian powered with two P ratt and 
\Vhitney Wasp engines, was continued on a heavy schedule. 

Simplex Aircraft Corporation of Defiance, 0 ., manufacturers of a 
two place side by side center wing monoplane, supplemented their K-2-S, 
Kinner engined plane, with the vV-2-S, a Warner powered ship. 

Solar ·A ircraft Company of San Diego, Cal., formerly the Prudden 
Aircraft Corporation, remained in the experimental stage during 1929 
but planned prodtJction for 1930. 

Spartan Aircraft Company of Tulsa, O kla., produced th.rec models 
during the year. The C-3 Challenger, a three place open cockpit biplane 
with Curtiss Challenger engine, was flown April r6, but later discon­
tinued. T he C-3-1 65, powered with a r65 horsepower Wright Whirl­
\vind engine, was first flown July 5, and the C-3-225, powered with a 225 
horsepower Wright Wl1irlwind engine, was introduced late in the year. 

Star Aircraft Company of Bartlesville, Okla., manufactured the 
Cavalier, a two place cabin monoplane with either a Velie or Le Blond 
engine. D uring the latter pan of the year experimental planes with 
American Cirrus and Genet engines were produced. 

Stearman Aircraft Company of Wichita, Kas., became a division 
of the United Ahcraft and Transport Corporation. Production of the 
M-2, a one place biplane powered with a Wright Cyclone engine and 
designed especially as a mail transport, was continued. The model C-3 
was supplemented by production of the C-3 R, a three place open cockpit 
biplane powered with a 22 5 horsepower Wright J-6 engine; the C-4A, 
a three place open cockpit biplane powered with a vV right J-6 300 
horsepower engine; and the C-4AM, similarly powered. The Model 
LT-t, a combination mai l and passenger transport biplane with four 
passengers in the fuselage ca·bin and the pilot outside, also was intro­
duced with a Pratt and Whitney H ornet engine for power. 

Stinson Aircraft Company of Wayne, Mich., moved ·into a modern 
plant designed for line prod uction methods. The SM-2AA, a four 
place cabin monoplane powered with a 165 horsepower Wright J-6 
engine, was produced along with the SM-2AB and SM-2AC, simi lar 
in every respect except that they were powered by the 225 horsepower 
Wright J-s or the \Vright J-6 engines. The SM-rF, a six place cabin 
monoplane powered with the \Vright J -6 300 horsepower engine, and 
the SM-6B, an eight place cabin monoplane powered with a Pratt and 
\Vhitney Wasp engine also were manufactured. 

Stout M etal Airplane Company of D earborn, Mich., a division of 
the Ford Motor Company continued to manufacture its tri-motored 
all metal monoplanes. The current models were the 4-AT-E, a t4 place 
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cabin monoplane powered with three Wright J-6 300 horsepower en­
gines; the 5-AT-C, a 17 place cabin monoplane powered with three 
Pratt and Whitney Wasp engines; the 6-AT, a 15 place cabin mono­
plane powered with three Wright J-6 300 horsepower engines; and the 
7-AT, a 15 place cabin monoplane with one P ratt and Whitney Wasp 
and two Wright J-6 300 horsepower engines. 

Sullivan Aircraft Manufacturing Company of Wi!:hita, Kas., com­
pleted •their experimental work during the latter part of 1929 and 
planned production of a new model in 1930. 

Swallow Airplane Manufacturing Company of Wichita, Kas., con­
centrated its production on the TP model series, a two place open cockpit 
biplane powered with Curtiss OXs, designed especially for training. 
The model also was offered with a W arncr engine. They supplemented 
their three place open cockpit series with the F-28-AX, a ship of the 
same general design, powered with an Axelson engine. D uring the latter 
part of 1929 experimental flight tests were being conducted on a lo-w 
wing four place cabin monoplane. 

Swift Aircraft Corporation of Wichita, Kas., moved into a new fac­
tory and continued experimental work during 1929. 

Szekely Aircraft and Engine Company of Holland, Mich., manufac­
tured the Flying Dutchman, a one place low wing monoplane powered 
with a Szekely SR-3 40 horsepower three cylinder radial engine. 

Texas Aero Corporation of Dallas, Tex., fonnerly the Temple Air­
craft Company, completed construction of a new factory adjacent to 
Love Field, Dallas, and planned to begin production on a series of 
Temple monoplanes in 1930. 

Thomas Morse Aircraft Corporation of Buffalo, N.Y., was merged 
with Consolidated Aircraft Corporation late in 1929 and continued the 
manufacture of planes for military purposes. 

Timm Airplane Corporation of Los Angeles, Cal., went into pro­
duction late in the year on their Collegiate K -90, a two place open cock­
pit parasol type monoplane powered with a Kinner engine. Experiments 
were continued on a twin-motored monoplane. 

Travel Air Company of Wichita, Kas., closely affiliated with the 
Wright interests, continued the production of its line of commercial 
planes and introduced a l\1odel R, a one place low wing monoplane 
designed for sport and racing and known as the "Mystery Ship." The 
current models included the A-6ooo-A, a six place ca'bin monoplane 
powered with a Pratt and Whitney Wasp engine ; the 6ooo-B, a plane 
similar in design with a Wright J-6 300 horsepower engine; the B-4000, 
a three place open cockpit biplane powered with a Wright }5 engine; 
and the 2000 and 3000 models powered with the Curtiss OX5 and 
Hispano Suiza engines respectively. These models were supplemented 
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'vith the B9-4000, a thr~e place open ,cockpit biplane powered with a 
Wright J-6 300 horsepower engine; t,he C-400, a similar plane powered 
with a Curtiss Challenger; the 4-D, powered with a Wright J-6 225; 
the E-4000, powered with a Wright j-6 r6s; the vV-4000, powered 
with a Warner; the A-4000, powered with an Axelson; and the K-4000, 
powered with a Kinner. The J\1odel 10-D, a four place cabin mono­
plane powered with a Wright J-6' joo horsepower engine also was 
manufactured. ' 

Verville Aircraft Company 9f Detroit, Mich., started produCtion 
late in 1929 on the Air Coach 104, a four place cabin monoplane powered 
with a Wt;ight J-6 22.:S horseppwer engine. 

Viking Flying Bpat Corp9ration of New Haven, Conn., obtaine.d the 
American J\1anufacturing license for ot;he Schreck line of flying boa_ts, 
a boat of French design. The Bourdon Aircraft Corporation was 
merged with the flying boat corporation late in 1929, and plans included 
manufacture of the Bourdon Ki·tty Hawk model. 

Chance Vought Corporation, a division of United Aircraft and 
Transport Corptiration, added 25,000 square feet of floor space to its 
Long Island City, N. Y., plant during the year aud employed 700 men 
in ·the manufacture of n1ilitary planes chiefly, although one of the models 
was adapted for commercial 'use. The plant was to be moved to new· 
quarters on United Airport in East Ha1·tford, Conn., in 1930. The 
Corsair high performance observation fighting plane series, was continued 
in production for the U. S. Navy with sljght mo~.iJicatipns, while more 
than $r ,000,000 worth of them were shipped to Mexico, Cuba, Argen­
tina, Japan and China. A new two-place fighter, the XF2U-r, was 
produced for exhaustive tests by the navy. Several Corsairs also were 
built for private operation. · 

Waco Aircraft Company of Troy, 0.1 went into production on their 
tapered wing serie.s; a: three place open cockpit biplane powered with 
either a Wright J-6 300, Wright J-6 225, or Wright J-5 engine. They 
:ils.o supplemented their line of standard straight wing models with the 
SW J-5, a three place open cockpit powered with a Wright J-5; the 
.SW Hisso, a thr-ee place open cockpit powered with a Hispano Suiza 
A or E, and S'.:V OXs, a ship of the same general design ·with the 
Curtis~ OXs engine. The SW 225, powered with the '.:Vright J-6 225 

horsepower engine; and the 'SW 165, powered with the Wright J-6 300 
horsepower engine. 

Watkins Aircraft Company of Wichita, Kas., continued experimental 
work on their Skylark models:. 

Whittlesey Manufacturing Company of Bridgeport, Conn., began 
production of the Avian, a ship of British design for which Whittlesey 
has the American manufacturing rights. It is a two place open cockpit 
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biplane powered with an American Cirrus engine and is available either 
with or without slotted wings. 

H . F. Wilcox Aeronautics, Inc., of Tulsa, Okla., was completing the 
design of its vVilcox trainer, a. two place open cockpit biplane powered 
\vith a Wamer engine, when the year ended. 

Accessories, E quipment and Materials 

The advances made by scores of allied industries which contributed 
some unit to t he .finished airplane kept pace with general developments 

OVER KANSAS CITY 
American Eagle (Kinner) open biplane flying over city in which it. 

is manufactu red. 

in the aircraft manufacturing field during 1929. The refinement of 
old p.roducts and the introduction of new ones contributed in no small 
way to the perfection of the finished plane. 

The Aluminum Company of America, Breeze Corporation, Boh n 
Aluminum and Brass Company, Aero Supply 1\1anufacturing Company, 
Carpenter Steel Company, S.ummerill Tubing Company, and Inter­
national Nickel Comp~my were among the principal contributors to the 
refinenient of metal castings, fo rgings and steel tubing. The Champion 
Machine and Forging Company, Endicott Forging and M anufacturing 
C9mpany, Park Drop F orge Company, and Wymaq Gordon Company 
were among the oJ"ganization$ providing drop forgings and castings for 
the industry. 
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The Balsa Wood Company, H askelitc Manufacturing Company, 
G. E lias and Bro., Nicholas Beazley Airplane Company and Port Orford 
Cedar Products Company were among the chief purveyors of lumber. 
The Thompson Products, Inc., and U. S. Hammered Piston Ring Com­
pany devoted their attention to the development of better valves and 
piston rings. 

Corporations directing thei r attention to the making of treated fabrics 
and finishing materials especially fo r aircraft included: Berry Brothers, 
E. I. Du Pont de Nemours Company, Inc., Perry Austin Company, 
Titanine, I nc., Van Schaak Brothers, and Valentine and Company. 
Fabrics and tapes were developed by the Goodyear Tire and Rubber 
Company, Russel Manu facturi ng Company, Thurston Cutting Corpora­
tion, E. S. T wining and Company, and Clarence Whitman and Sons. 

N avigatiooal instruments were perfected by Consolidated Instrument 
Company, Elgin National Watch Company, Pioneer Instrument Com­
pany, Sperry Gyroscope Company, Taylor Instrument Corporation and 
the G eneral Electric Company. O rganizations devoting their attention 
to the development of radio navigation aids have already been named 
in the chapter on ' 'Aviation Radio." 

Shock absorbers and struts were refined by the Cleveland Pneumatic 
Tool Company, Gruss Air Spring Company of America, Aircraft 
Products Company, and the Russell Manufacturing Company. The 
Norma Hoffman Bearing Company and S.K.F. Manufacturing Com­
pany centered their attention on the manufacture of bearings. Brakes 
were produced by the Aircraft Products Company, Bendix Brake Com­
pany, Kelsey H ayes' Steel Corporation, and J ohnson Airplane and Supply 
Company. Pontoons were developed by the Aircraft Products Com­
pany, Boeing Airplane Company, Brewster and Company, Edo Aircraft 
Company, Great Lakes Aircraft Corporation, Han1ilton Aero Manu­
facturing Company, Ireland Aircraft, Inc., and Sikorsky Aviation Com­
pany. Rubber tires were made by the Firestone Tire and Rubber 
Company, B. F. Goodrich Rubber Company, Goodyear Tire and Rub­
ber Company, and the U. S. Rubber Company. 

Wire for control equipment was manufactured by the Aero Supply 
Manufacturing Company, Aircraft Products Company, Stewart Hart­
shorn Company, MacWhytc Company, and J ohn A. Roebling and Sons. 
The Kelsey-Hayes Steel Corporation specialized in the manufacture of 
wheels for airplanes. Three companies continued their development of 
parachutes and safety devices. T hey were Folmer Clogg and Company, 
the Irving Air Chute Company and Russell Parachute Company. A. G. 
Spalding and Bros. devoted considerable attention to the manufacture of 
special equipment and wea1·ing apparel fo r pilots. 



CHAPTER VII 
ENGINE MA.NUFACTURING 

STRIDES made during 1929 in the refinement of aircraft engines 
and in the development of new models \Vas, in a large measure, 
responsible fo r the increased reliability and efficiency of aircraft. 

The same fate which kept Paul Revere's horse from a place in the 
popular histories, however, often kept the names and attributes of these 
mechanical steeds of the sky out of the stories of man's achievements in 
the air. Far from the public celebrations which acclaimed new heroes 
of the air were designers and workmen, devoting their lives to the 
mechanical perfection of engines more efficient than any the world had 
yet demanded to propell its machines. 

The aircraft engine, almost since its inception, has marked a new era 
in the development of power plants employing the internal combustion 
principle. Extraordinarily low weight and exceptional power were the 
two requirements which the airplane demanded from the start. The 
Wright brothers' first engine, em de as it was, weighed less per horse­
power than the combustion engines in production at that time. The en­
gines of 1929, which demonstrated themselves capable of millions of revo­
lutions on spectacular flights without a sign of faltering, were such a far 
cry from the crude contraption of the Wrights that it was difficult to 
appreciate fully the progress that had been made in twenty-five years 
of experimentation. In fact , the commercial aircraft engine's history 
dates back but a few years. The development was so rapid and the 
future so promising that it provided an inspiration for those who worked 
far from the cheering crowds, to continue their search for new improve­
ments which might lie just ahead. 

While many of the commercial engines on the market weighed less 
than two pou nds per horsepower, and, at least one weighed as low as 
J .08 pounds per horsepower, the average for 54 of the best known 
engines was 2.36 pounds per horsepower. The Wrights' first engine 
weighed approximately 16.6 pounds per horsepower. 

The advances made during the year from a technical standpoint will 
be considered in a later chapter on "Trends in D esign." It is suffi­
cient to say here that the refinements made during 1929 outstripped 
those of any previous year if their effect upon the life and efficiency of 
the engines is considered. I t is the plan of this chapter to consider 
facts of physical expansion in the engine manufacturing field together 
with a brief description of the products of the principal manufacturers. 

0'i 
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The U. S. Bureau of Labor Statistics listed a total of 5,977 persons 
employed exclusively in the manufacture of engines in 23 plants, 17 of 
which were in production. This report was based on statistics obtained 
in May, and it is safe to say that the number was considerably larger 
during periods of peak production later in the year. This did not take 
into consideration the thousands employed in the manufacture of engine 
accessories such as magnetos, etc. 

The D epartment of Commerce had issued 35 Approved T ype Cer­
tificates for engines to 19 different manufacturing firms by the end of the 
year.• Fourteen of these concerns were members of the Aeronautical 
Chamber of Commerce. T he Department of Commerce issued 22 

Approved T ype Certificates for engines during the year. 
Similar to the trend in the aircraft manufacturing and air transport 

fields, the great financial groups which interested themselves in all phases 
of the industry included engine production units in their holdings. While 
these engine manu facturing companies affiliated with the financial groups 
sought widespread markets throughout the industry, they devoted par­
ticular attention to the development of power plants suitable for instal­
lation in the products of the aircraft manufacturing units in each group. 

T he Aviation Corporation interested itself in engine development 
through the Fairchild Aviation Corporation, a division of the holding 
company. 

The Curtiss-Wright interests included two engine manufacturing 
units within its holdings: the engine division of the Curtiss Aeroplane 
and Motor Company, Inc., and the Wright Ae ronautical Corporation. 
T he Detroit Aircraft Corporation controlled the Winton Aviation 
Engine Company. Gene ral Motors cont rolled the Allison Engineering 
Corporation of Indianapolis, and heM an interest in the Bendix Aviation 
Corporation, which manufactured accessoi;es for engines. The United 
Aircraft and T ransport Corporation included The Pratt and Whitney 
Aircraft Company of Hartford, Conn., as one of its divisions. Allied 
Motor I ndustries, a holding company which included two aircraft manu­
facturing w1its, controlled American Cirrus Engines, Inc.; E . L. Cord 
was directly connected with the Lycoming Manufacturing Company; and 
Allied Aviation I ndustries, Inc., another holding company, included the 
Lambert Aircraft Engine Corporation as a unit. 

As in the air transport and aircraft manufacturing fields, the influence 
which the large financial groups exerted upon the development of the 
engine manufacturing branch of the i.ndustry cannot be overemphasized. 
It was responsible in a large measure for the national expansion programs 
in marketing and servicing engines, which were certain to lay a neces-

•List of EngiJte Approved T ype Certi ficat es in Appendix. 
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PRATT AND WHITNEY ENGINES 
The new Wasp, Jr., 300 horsepow·er (upper left); Wasp Direct Drive Series C, 
450 horsepower military rating, 425 horstpower commercial rating (upper 
right); Hornet Series B, 575 horsepower (center left); Hornet Series B Geared, 
550 horsepower (center right) ; Hornet Direct Drive Series A-r, 525 horsepower 

(lower left); H ornet Series A-r Geared, 500 horsepower ( lower right) . 
s 
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sary foundation for futu re business. Parts could be obtained at .easily 
accessible service stations in all parts of the country, and ski lled mechanics 
were available to care for the particular needs of the airplane owner. 

Engine Service Stations 

The problems concerned with the development of a chain of engine 
service stations throughout the country formed one of the principal sub­
jects of discussion among the manufacturers at the annual meeting of the 
Aeronautical C hamber. of Commerce Engine 1\llanufacturing Section in 
Cleveland during the National Air Races. 

Efficient engine service, the manufacturers agreed, demands expensive 
shop equipment, substantial inventory cost and special training of per­
sonnel to give the utmost in service to the general public. Adequate 
engine service was considered as nwch of a specialty as engine manu­
facturing itself, and it was therefore considered best to place the major 
responsibility for aircraft engine service upon the manufacturers of 
engines rather than the aircraft producer. 

To provide a sufficient return upon this investment, the engine manu­
facturers recognized that it was necessary for them to set up distributor­
ships for parts and replacement engines, operating under such a scale of 
discounts as would insure a permanent and profitable business for the 
distributor. 

Since it was considered necessary to arrive at a system of uniform 
discounts upon an economic basis rather than to set them up arbitrarily, 
the manufacturers agreed to undertake an exhaustive study of conditions 
and experiences of the automobile industry through the Aeronautical 
Chamber of Commerce. Committees of the Engine Manufacturing Sec­
tion spent several months during the latter part of J 929 preparing a 
system of discounts to the aircraft manufacturer, distributor and dealer 
whiGh might prove equitable to all concerned. 

Manufacturing Resume 

The following briei resumes of the year's activities in the major 
engine manufacturing plants is designed to provide a picture of the 
general expansion and progress in this field. They are arranged in 
alphabetical order for convenience in future reference. 

Aeronautical Products Corporation of Naugatuck, Conn., continued 
the development of its Scorpion, four cylinder, in-line, air cooled engine. 

Allison Engineering Company of Indianapolis, Ind., was acquired by 
General Motors and offered three 12 cylinder engines of the Inverted 
Vee type for the commercial field. The model V q.1 0 was an air cooled 
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WRIGHT ENGINES 
Cyclone, 525 horsep.<iwer (top); Whirlwind, 300 horsepower (center left ) ; 
Whirlwind, 225 horsepower (center right); Whirlwind, 165 hor~~po\ver (lower 

left) ; G ipsy, 95 horsepower (lower right) . 
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direct driv~ erigine rated at 410 horsepower at 1800 i·evolutions per 
minute. The modd VG1410 was similar in every respect except that 
it 'Was equipped with .a 5 :3 epicyclic gear. The V1650 was a direct 
drive water cooled engine rated at 450 horsepower at 1800 revo.lutions 
per minute. 

American Cirrus Engines, Inc., 'a subsidiary of Allied lVlotor Indus­
tries, Inc., moved f.rom its plant in Belleville, N. J ., to Mary,sville, 
Mich., where two factory building~ provided a total of 235,000 square 
feet of floor space. The first American Cirrus engine, similar to the 
English Cirrus Mark III and manufactured under the English patents, 
was built early in the year ·at the New Jersey plant. The company 
entered production orl the n1odel ~ a fo\Ir cylinder in-line air cooled engine 
rated at 95 horsepower at 2 roo rev'olutlons per minute, after moving. 

Axe1son Machine Compaoy of Los A1Jgeles, Cal., turned the manu­
f:tctttre of engines o:Ver to a subsidiary, the Axelson Aircr<~ft Engine Com­
pany, V~-:hich erected a new plant on property adjacent to the_ parent 
company and began production ou the ne\v T ype B engine. An engirie 
a day wa~ being produced at the close of I 929, with plans for thre.e 
engines a d·ay when the p1ant was fully tooled ~p for production in I9JO. 
The 'Type B engine was a seven cylinder, radial, air cooled engine 
capable of developing 150 horsepo·wer at 1800 revolutions per minute. 

E. W. Bliss Company of Brooklyn, N. Y., prepared to manufaature 
the Jupiter engine, a nine cylinder, radial, air cooled type, under its 
Ameri_tan Tights to the use of the patents of the Bristol Airplane 
Company of England. 

Comet Engine Corporation of Madison, Wis., acquired, by direct 
purchase, all asse.ts of the Aircraft Engine Corpo.ration of Oakland, Cal., 
in the spring ·of 1929. All operations \·vere n1oved to the Madison fac­
tory with its 100,000 square feet of AooT space, and preparati-ons started 
for production under the direction of the Gisholt 'Machine Company, 
tool makers for forty years. Production of 50 engines per mon.th was 
planned, beginning January r, 1930. The company's product was a 

'seven cylinder, rad.ial, air cooled, Comet engine, rated 'by the manu­
fac turer at 1.65 horsepower at 1900 revolutions per minute. 

Chevrolet Aircraft Corpoxation of Indianapolis, Ind ., completed 
experimental work on a four ~ylirider, inverted air cooled in-line engine. 

Continental Aircraft Engine Company of Detroit, Mich. , ·a division 
of the Conti11ental Metors Corporation, developed its 1\llodel A70, a 
st~ven cylinder, radial, air cooled engine, rated at 165 horsepower at 
2000 rev.olutions per minute. 

Curtiss Aeroplane and Motor Compa11y, Inc., of Buffalo, N. Y., 
entered a ne\"' engine manufacturing plant with 450,000 square feet of 
floor space during 1929 to keep pace with military and production 



ENGINE MANUFACTURING 101 

orders. Three engines were in production, and a fourth was developed 
for production in 1930. The Conqueror was a 12 cylinder, Vee type, 
Prestone or water cooled engine, rated at 600 horsepower at 2400 revolu­
tions per minute. The V-1570 Conqueror was a direct drive, and the 
GV- T 570 had a 2:1 reduction gearing which turned the propeller over 
at half crankshaft speed. The Challenger was a six cylinder, radial, 
air cooled engine with the cylinder$ staggered to operate on a two-throw 
crankshaft, and developed 176 horsepower at 1800 revoh1tions per 
minute. The D -T2 was a 12 cylinder, Vee type, water cooled engine 
rated at 435 horsepower at 2250 revolutions per minute. While these 
three engines were in production, the C rusader, an inverted six cylinder, 
in-line, air cooled engine developing J 20 horsepower at 1800 revolutions 
per minute was prepared for 1930 procuction. 

Dayton Airpl ane and Engine Company of Dayton, 0., developed the 
Bear, a four cylinder, in-line, air cooled engine rated at I 10 horsepower 
at I 550 revolutions per minute. 

Fairchild Aviation Corporation, a division of the Aviation Corpora­
tion spent the last six months of the year in the development of a new 
engine to be known as the Fairchild 375· I t was a six cylinder, in-line, 
air cooled engine rated at 110 hor5epower at 1900 revolutions per 
minute. A fifty hour block -test was completed in December and plans 
were made for production of the new engine in 1930. 

General Airmotors Company of Scranton, Pa., developed the Moore 
"Three Valve Engine," a five cylinder radial type, rated at 120 horse­
power at 1000 revolutions per minute. 

Kimball Aircraft Corporation of Naugatuck, Conn., developed a 
seven cylinder, radial, air cooled engine, which was undergoing Depart­
ment of Commerce tests when the year ended. It was rated at 135 
horsepower at 1850 revolutions per minute. 

Kinner Airplane and Motor Corporation of Glendale, Cal., moved 
from a small factory to a new building with 45,000 square feet of Aoor 
space. The latest type precision machinery was installed in preparation 
for increasing production to 450 engines per month. The number of 
employees was increased from 150 to 400, and more than 40 different 
aircraft manufacturers were supplied with the current model, the K-5, a 
five cylin'der, radial engine developing 190 horsepower at 1800 revolu­
tions per minute. F\lctory serv·ice depots were established in five widely 
scattered cities. 

Lambert Aircraft Engine Corporation of Moline, Ill., successor to 
the Velie Aircraft Motor Corporation and a division of Allied Aviation 
Industries, I nc., produced the M-5, a five cylinder, radial, air cooled 
engine rated at 62 horsepower at 2000 revolutions per minute. The 
M -5 was to be rcJJlaced with a new engine developed, known as the 
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R-266, a five cylinder, radial, air cooled type rated at 90 horsepower at 
2375 revolutions per minute. 

Lc Blond Aircraft Engine Company of Cincinnati, 0., producrd two 
current models, the 6o-s-D, a five cylinder radial, air cooled engine rated 
at 65 horsepower at 1950 revolutions per minute; and the 90-7-D, a 
seven cylinder, radial, air cooled engine rated at 90 horsepower at 1975 
revolutions per minute. 

The Lycoming Manu facturing Company of Williamsport, Pa., 
closely affil iated with the E. L. Coni interests, en tered the aeronautical 
field during 1929. A new building with ros,ooo square feet of floor 
space was completed and tool equipment installed for production in 
1930 on a nine cylinder, radial, air cooled engine, Model R-645, rated 
at 185 horsepower at 2000 revolutions per minute. Other models were 
to be added as manufacturing facilities permitted. 

Packard M otor Car Company directed most of its aeronautical activi­
ties du ring 1929 toward complet ion of a new aircraft engine f actory and 
further testing and developing its Diesel type airplane engine. Produc­
tion was continued on its 6oo horsepower Vee type water cooled engines 
and its 1100 horsepower, 24 cylinder, \·Vater cooled, X type engine. 
The new Diesel type was a radial internal combustion engine, burning 
ordinary furnace oil, rated at 200 horsepower. Other sizes of the Diesel 
type also were being developed. 

Pratt and Whitney Aircraft Company of Hartford, Conn., main­
tained a production schedu le during 1929 a !most three times that of 
1928. The average payroll for the year included 1000 employees, an 
increase of JOO per cent over 1928. Ground was broken in J uly fo r a 
new $2,000,000 plant with 500,000 square feet of floo r space, w hich 
was to be used for operations ir. 1930. I n addition to producing approxi­
mately 200 'Vasp and H ornet engines a month, as compared with 65 
per mon'th during 1928, a new 300 horsepower radial air cooled engine 
to be known as the Wasp, j r., was developed, tested and introduced late 
in the year. Production of the Series C Wasp, a development of its 
predecessor, the Series B, was started early in 1929. It was a nine 
cylinder, radial, air cooled engine rated at 450 horsepower at 2100 
revolutions per minute for military purposes, and 420 horsepower at 
2000 revolutions per minute for commercial work. T he Series A H ornet 
was developed into the Series A- r , a nine cylinder, radial, air cooled 
engine rated at .525 horsepower at 1900 r.evolutions per minute. The 
Series B H ornet, a nine cylinder, radial, air cooled engine rated at 575 
horsepower at 1950 revolutions per minute, was put into product ion 
after aL11ost two years of test work and supplied in limited quantities 
to the Army, Navy and commercial field. All models were available in 
reduction gear d rives : the Wasp in the 2:1 and 5:4 ratio; the series 



CU RTrSS E~Gl~ES 
Crusader, 'oo horsepower ( upper left); Conqueror (Geared), 6oo horsepower ( upper right); 

Model D-ozD, +35 horsepower ( lower ldt) ; and Ch:U i en~er, 170 horsepower ( lower right ) . 

0 
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A-1 Hornet in the 2:1 ratio and the series B H ornet in the 2 :r and 
3 :2 ratio. The 2 : J ntio gear is a six pinion planetary type while the 
other ratios are of a single internal pinion and ring type. Both of these 
gearings were developed by the company's engi11cers and were of patented 
design. Twenty-four authorized service and parts stations were estab­
lished from coast to coast and from Canada to the Canal Zone during 
the latter part of the year. 

Siemens and Halske Company of Berlin-Spandau, Germany, estab­
lished an American sales and service agency under the direction of 
K. G. Frank of New York. Ra~ial air cooled engines of five, seven and 
nine cylinder types, rated at 83, II 3 and r28 horsepower respectively 
were produced in the German plant during 1929. 

Szekely Aircraft and Engine Company of Holland , Mich., moved 
into a new factory with 37,000 square feet of floor space to produce two 
engine models during 1929. The SR-3 was a three cylinder radial air 
cooled engin,e rated at 40 hor$epower at 1750 revolutions per minute, 
and the SR-5 ·was a five cylinder, radial, air cooled engine rated at 70 
horsepower at I 7 50 revolutions per minute. 

Warner Aircraft Corporation of D etroit, Mich., produced the Scarab, 
a seven cylinder, radial, air cooled engine rated at r ro horsepower at 
1850 revolutions per minute. 

Wright Aeronauticai 'Corporation of Paterson, );!, J., and St. Louis, 
Mo., a unit in the Curtiss-Wright Corporation, produced its new J-6 
series in the New Jersey plant and added the Gipsy, a four cylinder, 
in-line, air cooled engine rated ac 90 horsepower at 2000 revohltions per 
minute. It was produced in the St. Louis plant. Factory space \ovas 
increased dw·ing the yea r from 630,000 square feet to 675,000 square 
feet, and more than 2600 employees were on the company's payroll when 
the ye<tr ended. Tbe J -6 series included the R -540, R-760 and R-975 
model Whirlwinds. The R-s~o was a nve cylinder engine with I65 
horsepower rating at 2000 revolutions per minute. The R-76o was a 
seven cylinder type with 225 ho:scpower rating at 2000 revolutions per 
minute. T he R-97 5 was a nine cylinder engine rated at 300 horsepower 
at 2000 revolutions per minute. The Cyclone, R-r750, was a nine 
cylinder type with 525 horsepower rating at 1900 revolutions per 
minute. These four engines all were of the radial air cooled type and 
were available with a reduction gear to improve their pcrfo1mance in 
transport operations. The Tornado, V- r 466, a 12 cylinder inverted Vee 
type, air cooled engine also was developed for the Army Air Corps. A 
network of a.bout 7 5 distributors and service stations were established 
throughout the country so that high class factory service might be obtained 
by private O\mers in every ~ections. They were equ ipped for major over­
hauls by expert mechanics with uniform factory fixtures and equipment. 
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Parts and. Accessories 

Greater efficiency iu the op·eratiou of aircraft engines was Tesponsible 
in no small degree to the development of better parts and accessories by 
the principal manufacturers contributing to the finished engine. 

AIRCRAFT E NGINES 
Kinner K-5, 1 ro horsepowe.r (upper left) ; Cemet, 150 horsepower (tipper right) ; 
Szekely SR-s Model L1 70 horsepower (lower left); and Szekely SR-3 Model B, 

40 horsepower. · 

The Eclipse Aviation Corporation and Leece Neville refined the 
designs of their generators. The Electric Storage Battery Company 
paid particular attention to the manufacture of aircraft batteries accord­
ing to new standards set up by the Society of Automotive E ngineers and 
adopted by the industry. Spark plugs were improved through the 
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research of A . C. Spark Plug Company, the B. G. Corporation, and 
Champion Spark Pl ug Company. The Stromberg Motor Devices Com­
pany made refinements on its carburetors. The Scintilla Magneto 
Company and Splitdorf Electrical Company continued to supply a major 
share of the magnetos. The Eclipse A viation Corporation, Leece Neville 
and Sky Specialties Corporation made improvements on their starters. 

The principal purveyors of ignition cable included: A. C. Spark Plug 
Company, Acme \Vire Company, Packard E.lectric Company, John A. 

STUDY AXELSON ENGIN ES 

The new Axelson Type l3 engine being examined by members of the aviation 
class of Huntington Park High School at the Axelson plant. 

Roebl ing and Sons, and Western E lectric. Motor instruments were 
improved by the A. C. Spark Plug Company, Consolidated I nstrument 
Company, Motometcr Gauge and Equipment Company, Pioneer Instru­
ment Company, and Taylor Instrument Company. The Ex-Cell-O 
Aircraft and T ool Corporation provided various motor parts for the 
principal engine manufacturers. 



CHAPTER VI II 
AIRSHIP D EVELOPMEN T 

N 0 yea r since Count Ferdinand von Zeppelin began the construc­
tion of his first airship has seen more varied or intensive activity 
in the lighter-than-air field than 1929. Progress was par­

ticularly brilliant in the fi eld of the rigid aiJ·ship. The Graf Z eppelin 
justified man's faith in airships for extended flights in her 2 T-day 
round-the-world cruise. Work on the first of the two new U .S. Navy 
dirigibles, designed to be the largest in the world, was started by 
the Goodyear-Zeppelin Corporation at Akron. The world's first all­
metal airship, ZMC-2 , developed for the U. S. Navy by the Aircraft 
Development Corporation at D.etroit, was completed and success­
fu lly fl own. The two British dirigibles, R-100 and R-TOJ, under 
construction for fi ve years, were completed and ready for e:x<:ended 
flights in 1930. T he . S. Navy dirigible Los Angeles crowded her 
log with numerous flights to add to the world's knowledge of lighter­
than-air navigation. 

In the non-rigid airship field the fl eet of six commercial ''blimps" 
owned by the Goodyear-Zeppelin Corporation piled up a formidable 
record for fl ights, while the U. S. ~avy continued its experiments with 
the ]-3 and }4, and the U. S. Army Air Corps kept its lone airship, 
the T C-5, busy on training missions. 

Lay Ring for Z RS-4 

T he master ring for the first of the two Navy rigid ships was laid 
November 7 when Rear Admi ral William A. Moffett, chief of the Navy 
Department Bureau of Aeronautics, drove a golden rivet in the upper­
most portion of the ring. The ceremony was stag<:d in 'the huge new 
airship hangar at Akron in the presence of national and state officials, 
representatives of aeronautical and allied industries, and prominent 
figures in public life. The new ships have been temporarily designated 
the ZRS-4 and ZRS-5, pending the selection of appropriate names, 
and when completed will be the largest airships in the world. 
Each is designed for a capacity of 6,500,000 cubic feet of helium, 
the non-inflammable, non-explosive lifting gas on which America has 
a monopoly. 

The new ships are to have a more curved profile than previous types, 
making them appear slightly shorter and fatter. Among new features 

IOJ 
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incorporated in thei r design is an airplane hangar compartment for 
housing five scout planes, which may be lowered from the hull and 
released, or taken aboard again, during fligh t, by means of a trapeze 
device. Use of helium gas permits installation of the engines inside 
the hull in$tead of suspending the engines in gondolas outside the hull, 
as when hydrogen was used. 

P ropellers will be operated by means of a drive shaft extending 
th rough the hull. A bevel gear device will permit the propellers to 
be tilted on their axes through an arc of go degrees, making it pos­
sible to use them in a vertical direction as well as horizontal, which 
will greatly ajd in starting and land ing maneuvers. A new water 
recovery system, embodying longitudinal cooling fins extend ing from 
the side of the hull, an improvement over existing designs, will be 
used. 

T he new airships will be 785 feet long, nine feet longer than the 
Graf Zeppelin and almost twice the Gem1an dirigible's capacity. Com­
parative data on the character ist ics of the two new American airships, 
showing the outstanding differences between them and their foreign 
predecessors, can be studied most easily from the table below, which 
shows the relation between the ZRS-4, Graf Zeppelin, Los A ngeles, 
R-100 and R-tOI. 

World's Six Rigid Dirigibles 

Nome! Dasiy1tation l 
Los 

l 
Z RS·4 Cra/ 

R·IOO I R·IOI o•· 
A H{J<IIU (two) Z.e/>/>eli>t 

Nationality .... ...... ...... ... American American Gt!rman J.lritish Uritish 
1\ominal gas volume. ft. . ...... . 2 ,470,000 6,soo,ooo 3,1o8,ooo s.ooo.ooo s,ooo,ooo 
Length over·all, ft . • . .. .. .. •. .. 6s8.J 785 776.2 709 724 
Maximum diameter, ft • ........ 90·7 1J2.9 IOO.J 133 131.8 

'Height over·all, ft .. . .. . .. .. •. . 104·4 146.s 110.6 141 '39 
Kind of gas ...... . .. . ......... Helium Helium Hydrogen 

& fuel gas 
H yd rogen Hydrogen 

Gross lift. lbs . ... ... . .... .. .... J 53,000 403,000 .z6 2.000 343,000 340,000 
Useful lift, lbs .. . ' .... ......... 6o.ooo 182 .000 140,ooo t6o,ooo 154,000 
Number of engines ...... ... . .. 5 8 s 6 5 
Total horsepower .... .. .. ... .. z,ooo 4.480 2,sso J,6oo 3,2$0 
Kind of fuel. . . . . . .. .. ... .... . Gasoline Gaso line Fuel ~?S & Gnsolinc Oil 

gaso 111e 
)faximum speed, knots ... . . ... ' 63·5 72.8 69.0 69· 5 6s.o 
Range at so knots (naut. miles) . 3t500 9,200 9,000 6,200 6,ooo 

The airship factory and dock, which will house construction of the 
N avy ships, was practically completed as the year came to a close. T he 
building is approximately a semi-paraboloid in shape, a design approved 
after many wind tUimel tests showed that it created the least practical 
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GIANT DlRIGIBlE HA~GAR 
The world's largest building without structural supports constructed at Akron to 
house the new navy dirigibles, ZRS-+ anc ZRS-5, as seen on the day the first 

ring for the new air le,•ialhan was laid. 

LAYING THE RTNG 
Ceremonies in the hul!;e Goodyear-Zeppdin hangar at Akron for the laying 
of the fir~t ring for the new navy dirigible, ZRS-+, which '''ill be larger than 

any zeppelin ever built. 
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interference with normal wind currents, thus eliminating to a great 
extent c ross currents which would interfere with launching and docking 
operations. The structure is 1,175 feet long, 325 feet high, without any 
interior support. It could house the vVoolworth Building and Wash­
ington Monument lying horizontally and have room to spare for .a 
battleship. 

The interior floor area is 364,000 square feet, the cubical content of 
the structure is 45,000,000 cubic feet, while the sheeting covering the 
dock, if spread out flat, would cover 18 acres. Docking rails 200 feet 
apart, for moving ships in and out, extend 1,600 feet from each end 
of the building, eliminating danger of the hu ll striking sides of the dock. 

ZMC-2 Delivered to Navy 

The successful demonstration and delivery of the metal-dad airship, 
ZMC-2, to the U . S. Navy marked one of the ye~u·'s most interesting 
technical developments in the dirigible field. The world's first all-metal 
airship, the ZMC-2, was designed and built by the Aircraft D evelop­
ment Corporation, the lighter-than-air division of the Detroit Aircraft 
Corporation. Six years of re.seaTch and experimental engineering work 
preceded the actual construction of the ship. The first r ivet was driven 
in the allclad metal hull March 7, 1928, and on August 10, 1929, 
the ZMC-2 was completed, inflated with helium and ready for shed 
tests. 

The first trial flight of 49 minutes and 55 seconds was completed 
August 19 at Grosse lie Airport, Detroit, with Capt. William E. 
Kepner, pilot ; Carl B. Fritsche, Edward J. Hill, Arthur G. Schlosser 
and J oseph H. Bishop aboard. The ship was delivered to the Naval 
Air Station at Lakehurst, N. ]., after a 6oo-mile non-stop flight from 
Detroit. The final trials were completed September 25 under the 
direction of the Navy survey board: Comdr. Garland Fulton, Lt. Comdr. 
William K. Harrill, Lieut C. E. Bauch, Lieut. George V. Whittle, 
Lieut. H. ]. Duggan and Lieut. C. V. S. Knox, who was inspector for 
the Navy during construction of the ZMC-2. 

It was considered significant that each test required in the Navy 
contract was completed on the first attempt with a safe margin and 
without the necessity of making any changes whatsoever in the ship. 
The weight estimates made in 1926, on which the design of the metal­
clad was based, were 127 pounds in excess of the actual completed dead 
weight of the structure. It indicated the precise engineering which 
entered into the success of the dirigible. Credit for engineering successes 
was given jointly to Ralph H. U pson, chief designer, and his associates, 
W. A. Klikoff, S. A. U. Rasmussen, V. Pavlecka, and to Edward J. Hill 
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METAL CLAD AIRSHIP 

E mbodying many new principles in design, the new metal c lad dirigible, ZMC-2, 
built for the U. S. Navy by the Aircraft Ucvelopn'lent Corpo ratiou in Detroit, 

is seen as it was delivered at Lakehurst. 

ZMC'-2 I}lTE RlOR 

Au unusual interio r view of tl1e new metal c lad dirig ib le ZM C-z show ing 
in ternal framework w ith men wnrk illg along the sides. 
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and Arthur G. Schlosser, construction engineers in charge of the actual 
fabrication a11d erection of the ship. 

The ZMC-2 is too $mall for commercial usc but is amply large 
for naval tnining pmposes. In load capacity it is similar to the non­
rigid fabric blimp, but in performance characteristics it was found to be 
superior. Its displacement is 2oo,ooo cubic feet, this figu re being set 
as stdticient to fulfill government c>:perimental requirements. Its h ull 
is •+9 feet 5 inches long and has a maximum diameter of 52 feet 8 
inches, with a fineness ratio of 2.83. I t is powered with two Wright 
Whirlwind engines, has eight fins for elevator and rudder control 
surfaces as contrasted with fou r on conventional dirigible types. Its 
gross lift when inflated with 92 per cent helium at 60 degrees Fahrenheit 
was found to be 12,242 pounds. It weighs 9, r 15 pounds empty and has 
a useful load of 3,127 pounds, with a crew of three and 707 pounds of 
passengers or cargo. The ship's possible maximum range, in still air, 
is 1,000 miles, but at cruis ing speed of 50 to 52 miles an hour it has 
a range of 680 miles on 250 gallons of gasoline. Its maximtuu speeg 
is between 62 and 70 miles an hour. 

Paralleling the scientific work on the ZMC-2 was the mechanical 
development and finally the completion and successful demonstration of 
the Hill automatic riveting machine, considered an economic necessity 
in the production of large size metal-clad airships. The machine drove 
3,500,000 rivets .035 of an inch in diameter in the ZMC-2 with only 
one-third of 1 per cent defective rivets. In its operation three strands 
of wire arc punched through the sheets of rnetal and the revolving cams 
head up the 1·ivets. The spacing of rivets also is automatic. The 
machine, manned by two workers, can accomplish the work of ) 28 me11 
working by hand. It inserts and completes s,ooo rivets an hour. 

The ship was built trnder a special appropriation of $300,000 passed 
by Congress in 1926. According to its builders, the ship's cost, including 
engineering development and research, '>'·as approximately $7 50,000. 
The engineers who developed it say that in larger sizes not only can 
airships be built possessing the advantages of all-metal construction, but 
that it can be done without adding any considerable weight in excess 
over fabric-covered ships. The metal hull plating itself carries the 
tensile and shear stresses and thereby reduces the design weight require­
ments of the internal framework. 

Los Angeles' Log Crowded 

The U. S. Navy dirigible Los Angeles spent a busy year with more 
than a score of training Rights and several long cruises 01~ her log, 
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f>acifk (Wd At/(mtic. 

Vought (Pratt :~nd "Whitney \~T:tsp) Corsair of the U. S. Navy hooks on the 
dirigible Los Angeles while both are in flight to transfer a passenger. 

LOS ANGELES AND BLIMPS 
Two Navy semi-rigid airships, }-3 and }-4, hover over Lakehurst base, while 

the giant "Los Angeles" swings at the stub mast. 
9 
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totaling approximately 425 hours in the air. Studies in the handling 
and mooring of large airships, experiments in attaching and launching 
airplanes from dirigibles, and the training of personnel to man the new 
giant ships under construction were the chief projects on the Los 
A ngeles' program. 

The Navy dirigible made 25 Hights during the year and carried 
1,1 12 passengers. During the fiscal year 1929 the Los Angeles carried 
T ,562 passengers on 35 !·lights and was in the air 558 hours and 52 

minutes. Its total time in the air during the 18 months ending Dec. 
3 1, 1929, was 702 hours, 47 minutes, carrying T ,952 passengers on a 
total of 43 flights. 

During the calendar year the flights varied from training trips as 
short as 4 hours and 35 minutes to an extensive Florida tou r, during 
which the dirigible was in the air 108 hours and 32 minutes. The 
Los Angeles started the Florida flight January 8 with 47 persons aboard 
and, after bucking severe headwinds on a 40-hour flight, moored to the 
U. S. S. Patoka in St. Joseph's Bay, Fla. After refueling the airship 
left the Patoka January IO and headed toward Miami, but warnings of 
a severe storm brmtght her back to the ship's mooring mast 15 hours 
later. The flight to Miami was made J anuary 12, the airship returning 
to th~ Patoka for further tests of the mooring mast after a flight of 
39 hours and 31 minutes. A speedy return to Litkehurst was made in 
13 hours and 50 minutes with the log shm\'ing as high as 100 knots 
an hour ground speed. The southern Hight was considered very im­
portant since it made possible study of mooring operations to a stu·b mast 
mounted oo a ship at sea under varying conditions. 

In March the Los A ngeles car ried its largest passenger list-fifty­
three-during the Hoover in:l\lgural celebration in \tVashington. The 
Right was made under very unfavorable weather conditions and lasted 
10 hours and 45 minutes. February was the only month during which 
the big airship did not make a flight. Flights west to Cleveland for 
the National Air Races August 27 and to Akron November 7 for the 
ring laying of the new ZRS-4 were included among her longer flights. 
The dirigible was moored to a mob_ile mast overnight at Cleveland dur­
ing the National Air Races. 

Successful tests in attaching an airplane to the Los Angeles in flight 
and again launching it fram the dirigible were climaxed with the first 
public demonstration during the National Air Races. L ieu t. A. W. 
Gordon of the U. S. Navy, flying a Vought ( Pratt & Whitney Wasp) 
observation plane, attached his heavier-than-air craft to the Los Angeles 
while in High t, and after taking a passenger aboard from the ai rship 
Hew safely to earth. It was the first time in history that a passenger 
had been transferred from an airship in flight to an airport by airplane. 
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LARGEST COMMER CIAL BLll\ IP 
"Dcfcuder," la rgest of the Goodyea r ncet, 111ndi ng at the pr•ivate 1Li rshi p base near 

Wiugfoot Lake iu A kron. 

"DEFENDER" INTERIOR 
Cahin of the commercial ai r·ship " Defender," Ule largest of the flee t of 

Goodyear bl imps. 
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"T he experiments open up larger possibilities for the usc of airplanes 
with airships, thereby extending the usefulness of the airship," Rear 
Admiral William A. Moffett said following the tests. "Aside from such 
military values as the airplane affo rding protection to the airship and 
the dirigible serving as a refueling base foT airplanes at sea, the use 
of airplanes for delivering and clisch:nging mail and passengers can have 
an important bearing on commercial airship operations." 

The tests were carried out to perfect a trapeze apparatus to be used 

IntematiQIIal NewSt"eel. 
DIRECTS WORLD FLIGHT 

Dr. llugo Eckener (right), commander of the Graf Zeppelin, talks with 
Sir Hubert \'Vilkins, explorer, in control cabin of the huge ship which circled 

the globe. 

on the new ZRS-4 and ZRS-5, which will carry five scou t planes in a 
"marsupial" hangar, ready to be launchecl from the airship or taken 
aboard during flight. 

Three Times Around World 

While the globe-circling flight of the Graf Zeppelin and its other 
important tours are reviewed at length in the chapter on "History­
Making Flights of 1929," it is worthy to note that the German dirigible 
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had flown a distance equal to three trips around the world at the equator 
from the time she was commissioned in J928 until the end of 1929. 

During so trips it covered 72,648 miles, carrying a crew and r ,574 
passengers, $20,000 worth of letters and postcards, and a useful load 
of 876,434 pounds. O n these flights the dirigible consumed 307,465 
cubic yards of fuel gas, 8o,so7 quarts of benz ine and 14,933 quarts 
of oil, an average of 359 quarts for every 62.1 miles. 

BRITISH SKY QUEEN 
British dirigib le, R-101, the largest yet developed, flying over London on 

an early test. 

Great Britain's New Airships 

The two new British dirigibles, R-100 and R-Ior, were completed 
late in the year, and the world awaited their first extensive flights in 
1930. The R-101 was first to be test flown , making several Bights late 
in the year. The two airships were approved in 1924 under a program 
laid down by the L abor Government "·ith Lord T homson as Air 
Minister. Their construction required five years and found Lord Thom­
son again it1 office when the first Aight of the R-101 was made. 
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The R-1 00, designed and built by the Airship Guarantee Company 
<tt Howden, Yorkshire, is slightly shorter and a bit fatter than the 
R -10 1, built by the A ir Ministry at the Royal Airship Wotks at Card ­
ington, Bedfordshire. However, both ships built for the Air Ministry 
have a capacity of 5,000,000 cubic feet, which is larger than the Graf 
Zeppelin and srual.ler than the new Navy airships under constmction at 
Akron. T he R-100 used gasoliPe in her engines, w hile the R-JOI is 
equipped with oil-burning Diesel engines. 

DRIVlNG GOLD~N RIVET 
Rear Admiral W illiam A. Moffett, strong supporter of lighter-than-air develop­
ment, drives the golden rivet in the first ring of the new navy dirigible, 

ZRS-+, at Akron. 

While luxurious passenger accommodations for 100 persons were 
included in the design of the R- IOI, it was reported that no more than 
5i passengers could be canied because of changes in the calculations of 
the engines' power. The promenade decks, comfortable lounges and 
·beauti ful dining salons arc some of the outstanding fea tures o£ the 
new airship, wh ich embodies several m•w principles in design. A study 
of the characteristics data included in the table accompanying this chapter 
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Air~hip "Mayflower'' tJver hhtol'ic whaling ~hip at South Danrnouth, Mass. 

TRAINING BLIMP 
"Vigilant,'' one of the Aeet of Goodyear a ' rships, landing nt Miami, Fla., where 

a new municipal airship base is being established. 
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will provide a more complete knowledge of the new British airships as 
compared with the world's other rigid · ships. 

Non-Rigid Fleet Active 

The Goodyear-Zeppelin Corporation's fleet of small airships, which 
bad its inception in .the construction and operation of the Pilgrim in 
1925, consi~ted of the Pilgrim, Puritan, Volunteer, MayBower, Vigilant 
and Defender at the close of 1929. 

The Pilgrim is o:f 54,000 cubic feet capacity, 1 10 feet long and 
powered by a 6o-h.p. motor. 'The Volunteer., Vigilant and Mayflower 
are of 86,000. cubic feet capacity, 128 feet long, and are power-ed with 
two Siemens-Halske 7o~h p. motors, giving them a top speed of 58 
miles }In hour. The Puritan, with a gas capaCity of roo,ooo cubic feet, 
is 138 feet long and is powered with two Warner Scarab 1 10-h.p. 
motors. 

The Defender, which is th.e mo.st recent of the small ships built by 
Goodyear, was designed especially for passenger-cartying service and 
has a seating· capacity of nine in addition to a crew of three. T he 
car is carrie.d by an internal susp.enliion system which consists of two 
catenary' curtains extending longitudinally along the top of the envelope; 
Cables attached to the points of the catena1·ies converge to three points 
near the axis, from which other cables extend to the point of attachment 
on the car. 

Horizo.ntal forces, -such as prop.eller thrust, are transferred from 
the car to the envelope by a series of catenary curves attached to the 
en~elope adjacent to the car. Power is provided by two Wright 
Whirlwind engines of 165 h.p. e11ch, one mounted on an outrigger on 
each sid.e of the car. T he speed at full power is 65 miles per ho)Jr 
and the range, carrying six pa~sengers, is 500 miles. 

During the summe-r Goodyear's fleet of airships was in the ail' a 
total of 3,228 hours on training, experimental and demonstration mis­
sions. The Volunteer was permanently based at Los Angeles, and 
during the summer the Mayflower was based in New England, where 
it w:as used in radio experimental flying in co-operation with the research 
staff of the Massachusetts Institute of Technology. Other ships of the 
fleet made extended touts throughout the eastern seaboard and mid­
western states. 

L.ate in November sevenl of the ships were sent to Florida, where 
bases ha:d been established at Miami an4 St. Petersburg, and a training 
and experimenta1 progmm was to be foiiowed throughout the winter. 
The company also had an airship based at its southern tire plant at 
Gadsden, Ala. 
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INTERNATIONAL Rr\CE 
Start of the International Balloo.n RaGe for the Gordon Bennett trophy at 

St. Louis, Mo. Goodyear VIIJ, in foreground, won. 

GORDON B.ENNETT WINNERS 
·ward T. Van Orman, pilot, and Alan MacCracken, aide, in basket of 

Goodyear VTU, l\·inners of 1929 Gordon Bennett Balloon Race. 
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T he Goodyear-Zeppelin Corporation operated the only civilian 
lighter-than-air school in the United States. Complete ground school 
work was handled by the University of Akron in a six-months course 
while practical Aight training was .given at the company's Wingfoot 
Lake air station near Akron. Each student must be a qualified free 
balloonist before he can secure recognition as an airship pilot. 

Helium Resources 

One of America's greatest assets for the development of l ighter­
than-air craft lies in the fac t that the nation has a monopoly on the 
wo1·ld's helium supply. The government operated plant near Amarillo, 
T ex., continued operations during the year extracting helium gas for 
use in the airships of the Army and Navy, while the Helium Company, 
Inc., of Louisville, Ky., produced the gas commercially. 

The H elium Company added a new plant at Thatcher, Colo., to 
supplement the output of its Dexter, Kan., plant, and developed a new 
and high ly efficient method of removjng carbon dioxide from gas prior 
to the extraction of helium. The company also designed and con­
structed a small portable heliun: plant fo r the removal and purification 
of helium gas trom airships atter contamination by intusion of air. The 
portable plant is mounted on a truck trailer and is self-contained with 
the exception of the motor drive. 

T he Helium Company also developed and designed a plant for the 
removal of sulphur from natural gas, minimizing injury to pipe lines 
and parts in gas fields where the motive power is by gas engine. A 
careful and systematic geological survey of the United States to locate 
and determine the size of helium bearing natural gas supplies was made. 
The company opened up a new helium bearing gas field whose helium 
content is 8 per cent, the highest that has so far been reported anywhere 
in the world. 

Activity in the lighter-than-air field was along so many lines in 1929 
that it promised to provide unprecedented achievements for 1930. 



CHAPTE R IX 
HISTORY MAKING FLIGHTS OF 1929 

MAN Aew faster, higher, longer and farther during 1929 than 
he did during any year since he acquired "wings," 26 years ago. 
The Atlantic Ocean was spanned four times; New York 

and Los Angeles brought closer together in record non-stop Rights; 
Alaska linked with New York in 38 hours elapsed time; India brought 
within 5 0 hours of London; the g lobe girdled by airship in 21 days; 
169 passengers carried on a single Aight of one hour duration, and the 
South Pole reached by air. 

While man's record achievements in the air overshadowed all previous 
years, the list of spectacu lar !lights alone cou ld not be taken as a com­
plete chronicle of his success, because so many tlights which had become 
commonplace wou ld have been considered almost superhuman a Iew 
years ago. 

Graf Zeppelin Girdles Globe 

The Graf Zeppelin, Germany's giant dirigible, figl1red in a series 
of brilliant Rights dtLring 1929, which were climaxed by a trip around 
the world in 21 days. The Right set a new record for the globe-girdling 
trip and brought renewed confidence in the possibilities of lighter-than­
air craft for long trips. I t provided Americans with a demonstration 
of what might be expected when t he Goodyear-Zeppelin Corporation 
completes its two faster and larger dirigibles for the U. S. Navy. 

Leaving Lakehurst, . . J., shortly before midnight August 8, Comdr. 
Hugo Eckener and his g lobe-cirling crew flew over New York City 
and the Statue of Liberty before heading out across the Atlantic fo r 
FriedrichS'hafen on the first lap of the journey. While the big dirigible 
was not built for speed, she reached Germany in 55 hours and 22 

minutes, taking only 46 hours and 52 minutes from New York to 
Paris. Lindbergh's time was 33 hours and 30 minutes, and Byrd took 
43 hours and 2 l minutes from _ ew York to the French coast. 

On the greater part of the trip the Graf Zeppelin carried 6r per­
sons, 20 of them passengers, including L ady Grace Drummond Hay, 
the only woman passenger; Sir Hubert Wilkins, explorer; Comdr. 
Charles E. Rosendahl of the U. S. Navy, and naval and scientific 
representatives of the Russian and Japanese governments. 

After four days in Germany the big ship pointed her silver nose 
into the east again with T okio as her second stopping place. The 6,8oo-

I23 
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mile trip was ended at Kasumigaura Airport 10 1 hours and 53 minutes 
later. Four more days of rest followed, while the crew prepared the 
ship for its crossing of the Pacific Ocean-the first ever attempted by 
an airship. Leaving Tokio August 23, Commander Eckener brought 
the dirigible into the Los A ngeles Airport 78 hours and 58 minutes 
later, completing a hop of 5,500 miles. 

The following day, August 27, he started the U nitcd States trans­
continental flight over a circuitous route through the Southwest and 
then north into Wi~consin before heading east to D etroit, C leveland 
and finally New York. The great ship passed the Statue of Liberty 
again just 21 days after she had headed eastward on the globe~ircling 

fl ight. The official time for the 19,500 mile flight was 21 days, 7 hours 
and 26 minutes. 

Immediately upon his arrival at Lakell\lrst, Commander Eckener 
turned the ship over to Capt. Ernst Lehman, who made the necessary 
arrangements for continuing the flight to Germany as soon as possible. 
Commander Eckener received a public ovation in New York, equaled 
only by the demonstration staged for Lindbergh. H e was received 
by President Hoover in Washington and returned September 1 to 
see the dirigible he had flown around the world take off for Fried­
richshafen. T wo weeks of daily conferences with the United States 
bankers on the possibilities of financing regular commercial airship 
travel across the Atlantic and Pacific followed for Commander 
Eckener. 

In the meantime the G raf Z eppelin took a southerly course from 
Lakehurst over the Azores and the coast of France, reaching Freidrichs­
hafen the morning of September 4, 67 hours from Lakehurst. 

Throughout the world Right the German dirigible did not exceed 
a speed of 70 miles an hour, and the average for the whole journey 
was estimated at so miles an hour. While Commander Eckener had 
favorable weather on most of the trip, he was forced to ride out two 
severe storms, one of them in the uncharted regions of Siberia. 

Graf Visits Near East 

The Graf Zeppelin started its year's activities with a 5,040-mile 
Right from Friedrichshafen to the Near East, completing the trip iu 
Sr hours. and 30 minutes. It left its hangar March 25, Aying over 
Marseilles, Genoa, R ome, Naples, Palestine, Syria and Constantinople, 
returning to Friedrichshafen March 28. 

The second flight was a cruise of the M editerranean, leaving G er­
many April 23 and Hying over Chalon-su r-Saone, Bordeaux, France ; 
Portugal, Seville, Spain; North Africa and the Rhone Valley before 
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FLYING OVER SlBERlA bwtr,.ational N ewsnel. 

The· Stanowei mountains as they were seen ·from the salon of chc globe-circling 
Graf Zeppelin, on its way from Friedrichshafen to Tokio. 

CHECKIN G GRi\F1S POSITION 
Sir Hubert Wilkins (right) and Karl von 'Wieg,,nd ab.oard the Graf Zeppelin 

plot their position on the Hearst-Zeppelin wor ld tour. 
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retllrning to Friedricbshafen. The cruise covered 3,400 miles and 
lasted 57 hours. 

Commander Eckener made an attempt to cross the Atlantic May 16, 
flying by way of Lyons, Barcelona and the Mediterranean, but was 
forced to return wben serious engine t rouble developed. The ship 
made its way back over Lyons and Valence to Cuers, 15 miles from 
Toulon, where it was badly crippled Commander Eckener finally 
brought the dirigible back to her hangar 1\tlay 18 after about a J ,500· 
mile flight. 

The next flight came J uly 31, when the airship left Friedrichshafen 
for Lakehurst, going by way of Switzerland, Lyons, Nimes, Gibraltar 
and the Azores. The s,ooo-mile trip took 95 hours and 23 minutes 
because of unfavorable headwinds. 

T he round-thc-\vorld feat was the fifth flight for the Graf Zeppelin 
during the year. After returning to Germany a so-hour flight was 
made through the Balkans, October 15 -and 16, and then on October 
23 and 24 a jaunt to Barcelona, Spain, was completed in 38 hours of 
flying. 

The series of spectacular flights staged by the Graf Zeppelin during 
1929 not only increased public interest and confidence in lighter-than-ai r 
craft, but made it possible to collect a w·ealrh of data on meteorological 
and flying conditions, as well as to increase man's experience in hand ling 
la1·ge airships. The details of these advances are considered more fully 
in the chapter on "Airship Development." 

Yellow Bird Flies to Spain 

Perched ·high on the sands at Old Orchard, Me., in early J une, 
two monoplanes-one French and one American-awaited good weather 
which would start them on the fi rst trans-Atlantic flight attempt from 
the United States in almost two years. 

The French plane Yellow Bird, a Bernard ( Hispano-Suiza) mono­
plane, was headed for Paris with Jean Assolant, Rene Lefevre and 
Armeno Lotti, Jr., as the members of her crew. The American plane 
Green Flash, a Bellanca (Wright Whirlwind) moooplane, repre­
sented the hopes of Roger Q. Williams and Capt. Lewis A Yancey, 
American fliers, with Rome set as their goal. 

J une 13 brought what the weather bureau meteorologists describlld 
as the "best trans-Atlantic flying weather since Lindbergh flew to 
Paris." T he two ships were quickly made ready for their trans-Atlantic 
adventure. The Yellow Bird was first to thunder along the natural 
beach runway and get into the air, heading away from the Maine 
coast with r ,000 gallons of gasoline and benzol, a crew of three and 
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The "Yellow .Bird" leaves the beach at Old Orchard, Me., on its succe~s f ul lran~ ­
Atlantic fl ight with three French Aiers and :~n Americao stow:may. 

CROSS SOUTH ATLANTIC 
Capt. Jgnacia Jiminez ( left) a nd Capt. Francisco l glesias successfu ll y crossed 

the Soub Atlantic by air from Seville, Spain, ro Rahia, .B razil, 
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an uninvited stowaway passenger, Arthur Schreiber of Portland, M e. 
Then the Green Flash started down the beach with its heavy load, 
but the landing gear collapsed and the ship lay broken and twisted on the 
sands as the French ship conti nued her eastward journey. 

The S. S. W ytheville was fi rst to report the Frenchmen's progress 
late in the afternoon of the first day, indicating that they had chosen 
the course ·by way of the Azores. The next report came from the 
S. S. Niagara the following morning "'' hen the plane had passed the 
Azores and was headed toward the coast of Portugal. Clouds, \vind, 
rain and cold, together with the added weight of their stowaway pas­
senger, hampered the fliers . 

They landed on the beach near Comillas, Spain, 34 miles from 
Santander, 29 hours and 52 minutes after they left O ld Orchard . 
T hey had covered 3,r28 miles of their flight to Paris and, while short 
of their goal, were the first Frenchmen to make the Atlantic crossing 
by air. 

The inhabitants of the Spanish village received them warmly, 
covered them with flowers and feted them during their brief stay 
before departing for Paris the following day. Thousands awaited them 
at the Paris Aerod rome, but observers reported a lack of the excited 
enthusiasm which made Lindbergh's reception such a vivid spectacle 
two years before. 

Yancey and Williams Span Atlantic 

Undaunted by the mishap to their first plane, G reen Flash, Capt. 
Lewis A. Yancey and Roger Q. Williams returned to Old Orchard later 
in the month with the Bellanca (vVright Whirlwind) monoplane 
Pathfinder in which they prepared to make another attempt to take off 
for Rome. 

They got into the aLr on the morning of J uly 8 and soon the big 
monoplane disappeared in the bleak fog which hung over the Maine 
coast. rfhey had been told that favorable weather conditions awaited 
them over the ocean and that the Maine fog was local. They carried 
440 gallons of gasoline, oil and supplies, enough to remain aloft 45 
hours if · they did not face . unusual headwinds. 

An anxious world awaited word of their progress from ships at sea, 
but none came until the two fliers landed at the A lbericia Aerodrome, 
about four miles from Santander, Spain, and not far from the spot where 
the Yellow Bird was forced to land. They said they had seen the open sea 
during only two hours of their flight and were forced to fly high because 
of heavy mists which hung close to the ocean, consuming their gasoline 
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HEAD8D FOR ROME 
f11t<-r11al iOII /1/ , 

Rcllanca monoplane " Pathfinder" ('Wright Whirlwind ) in which Capt. Lewis 
A. Yancey and Roger Q. Wil liams flew from Old Orchard, Me., to Rome. 

TRANS-ATLANTIC H EROES 
l111Crllatioual. 

Italian government officials lead acclaim for American fliers, Capt. Lewis A. 
Yancey (left center) and Roger Q. Williams, upon arrival in Rome. 

10 



IJO AIRCRAFT YEAR BOOK 

supply faster than rhey had expected. They landed after 3 I hours and 
30 minutes of Hying over a 3,400-mile course by way of the Azores. 

The Pathfinder continued its Right to Rome the fo llowing day, 
gliding gracefully onto the Littorio Civil Airport, bathed in floodlights, 
at night. Thousands, who had waited hours for the first New York 
to Rome fliers, gave them a rousing reception. ltalo Balbo, Italian 
Under-Secretary for Aeronautics, sprinted across rhe field to be the 
first to reach the fliers, who crawled from the Pathfinder cabin, grinning 
but tired from their long Right. Premier Mussolini went to the airport 
on an early report that the fliers were near Rome, and after waiting 
hours left only three minutes before they glided in for a landing. 

Carried from the field on the shoulders of their enthusiastic Italian 
celeb1·ants, the American Aiers were feted in Rome by high govemment 
officials, visiting the King, Premier and Pope. 

SEVEN MILES HlGil 
/I ssocinl ~d Prr ss. 

Vl'asp-powered Wright Apache plane in which Lieut. Apollo Soucek, u. S. Navy, 
se t a world altitude record for seaplanes at 38,565 feet. lie ascended to 39,qo 

feet with the same plane equipped with wheels. 

Spaniards Fly South Atlantic 

While the attention of American fliers remained riveted to the 
North Atlantic, two Spanish airmen completed a .brilliant Aight across 
the South Atlantic from Sev·ille, Spain, to Bahia, Brazil, barely falling 
short of their goal in Rio de Janeiro and a new record for distance 
flown. They were Captains Francisco Jimenez and Ignacio Iglesias in 
the Breguet (Hispano-Suiza) plane J esus del Gran Poder (Jesus of 
the Great Power). 
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SIX MILES l\ MLNU TE 
Squadron Leader Augustus Orlebar rises out of the tiny cockpit of the 
s ·upermarinc (Rolls-Royce} S-6 in w-hich he set a new world record of 357 

miles an hour at Calshot, England. 

ME1~CURY RACER 

Seaplane built for Lieut. A. J. Williams, U. S. Navy speed king, to fly in 
Sclu1eider Cup Races, but never tested to its maximum capacity. 
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T he Spanish fliers took off from Seville, Spain, late in the after­
noon of March 24, with 11100 gallons of gasoline and 50 gallons of 
oil. They winged their way across the deserts of Northern Africa and 
the great expanse of the South Atlantic unsighted after they left Cape 
Blanco in the Afr ican Spanish province of R io de Oro. They landed 
at Bahia, 4, roo miles from Seville, 43 hours and 48 minutes after the 
take-off, completing the third non-stop crossing of the South Atlantic. 
Dieudonne Castes and Joseph L e Brix were the first to make a non-stop 
crossing, in 1927, and the Italians, Arturo Ferrarin and Carlo del Prete, 
made the second hop in 1928, flying from Rome. Lack of gasoline forced 
the Spaniards to land at Bahia. 

The South Atlantic has been considered by many experts to be better 
adapted to commercial trans-oceanic flying than the N orth Atlantic, 
at taching a special significance to Rights linking the nations of Europe 
with South America. 

The Spanish Aiers continued their flight to Rio de Janeiro, their 
goal, and later made an extensive tour of South American countries in 
their trans-Atlantic plane. 

Two Others Span Atlantic 

T he South Atlantic was again crossed on a non-stop flight D ecember 
15-1 6, when Niaj. T adeo Larre-Borges of Uruguay and L ieut. Leon 
Challe of France Aew from Seville, Spain, to Brazil. 

They took off from Spain shortly after noon December 15 with 
M ontevideo, U ruguay, as their goal and high hopes of breaking the 
world's record for distance Hying. They fell short of their goal late the 
following day when they were forced to land their Breguet biplane on the 
outskirts of San Antonio, near 1ata l in Brazil. Headwinds encountered 
on most of the journey cut down their gasoline supply and forced them 
to fall short of their goal. The plane turned over in landing and was 
wrecked, but ·Major L arre-Borges was uninjured and Lieutenant Challe 
sustained on ly slight bruises. 

The two fliers continued thci r journey to the U ruguayan capital in a 
mail plane, receiving a tremendous ovation from South American offi­
cials. T hey completed their 3,6oo mile Right across the South Atlantic 
in about 39 hours. 

Trans-Atlantic Attempts 

Along with the year's list of successful flights came attempts which 
fe ll short of their goals. vVhile Maj. Ramon Franco and his three 
companions, starting a round-the-world Right with a trans-Atlantic hop 
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ENDING WORLD FLIGHT 
G raf Zcppeltn salutes the Statue of Liberty at the encl of her historr -rnaking 
journey a round the world. The air leviathan ci rcled the s tatue at miduig ht 

j ust 21 day$ before a~ she headed east. 
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from Spain to New York, were forced to land in the open sea, their 
ability to ride out storms for seven days in their Dornier Wal seaplane 
before being picked up testified to the seaworthiness of their craft. 
The British aircraft carrier Eagle found the plane only slightly damaged 
and the four fliers uninjured. 

The trans-Atlantic attempt of the Polish fliers, Majors Leon Idzi­
kowski and Kasimir Kubala, ended when their Amiot (Dietrich­
Lorraine) plane MarshaJI Pilsudski made a forced landing at the 
Azores, killing Idziko·wski. T hey left Paris headed for New York. 
Dieudonne Costes and Maurice l3ellonte had left Paris for New York 
on the same day, but returned to France after flying 3,100 miles over 
the ocean in bad weather. · 

The Chicago Tribune's Sikorsky ( P ratt & Whitney W asp) 
amphibian 'Untin' Bowler, making a Chicago-Berlin flight by way of 
Greenland and Iceland, was caught in an icc floc and sank in Hudson 
Straits July 14, but its crew was safe. The rhree young s~wiss fliers, 
Oscar Kaeser, Kurt Luescher and Alfred T schopp, flying from Paris 
to New York in a Farman airplane, were last seen over the Azores. 
Three Swedish airmen, Capt. Albin Ahrcnberg, Lieut. Axel Floden 
and Robert L junglWJd, made many valuable meteorological observa­
tions on the Iceland-Greenland ainvays on their attempted flight from 
Stockholm to New York, which ended at I vi gut, G reenland, after five 
attempts to reach the Labrador coast. They were Hying a J unkers 
low-winged seaplane. U . F. D iteman, former Montana ranchman, 
made an attempt to cross the Atlantic in a Barling low-wing mono­
plane, not built for such a feat. He was uot heard from after leaving 
the Newfoundland coast. 

Moscow to New York Flight 

Four Russian fliers linked Moscow with New York October JT 
when they completed a IJ,JOO-mile flight in 142 flying ·hours. Flying 
a new Tupolev (twin BMvV-6) all metal monoplane L and of the 
Soviets, the Russians left M oscow August 23 on a good-will flight to 
test the capabilities of the big plane. 

The flight covered great stretches of forbidden territory, the vast, 
uninhabited marshy forests of Siberia, and the stormy North Pacific 
Ocean, particularly dangerous at that time of the year. Dense smoke 
from forest fires in the Siberian taiga and frequently heavy storms were 
encountered. 

The crew of the Soviet monoplane consisted of Semyon Shestakov, 
first pilot; Philip Bolotov, second pilot; Boris Sterligov, navigator, and 
Dimitri Fufaev, mechanic. From lVIoscow they flew to Kurgan, 
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Novosibirsk, Irkutsk, Verklmeudinsk, Chita, lllagovestchensk and 
Khabarovsk, where pontoons replaced the wheels for the sea fli ght. 
Cyclones in central Siberia further endangered the lives of the Aiers 
and delayed the plane. 

From Nikolaevsk they flew to Petropavlovsk in Kamchatka; Attu 
in Aleutian I slands ; Dutch Harbor, Una laska, and on to Seward, Alaska. 
Sitka, W aterfall, Seattle, Vancouver, San Francisco, Salt Lake City, 
North Platte, Neb., Chicago, Detroit and New York completed their 
itinerary. 

.. '\ 

MOSCOW T O NEW YORK 
The Russian metal monoplane Land of the Soviets is refueled at Oakland, Cal., 

airport on its successful flight from Moscow to New York City. 

The flight was made across the United States with the 1iem1issiou 
of the Federal Government, and the fliers were houored upon thci r 
arrival in New York with a public demonstration at the airport and 
a banquet given by the Russian American Chamber of Commerce and 
the Aeronautical Chamber of Commerce of America. 

New Speed Record 

Squadron Leader Augustus H. Orlebar of Great Britain raised the 
world airplane speed record to 357·7 mi les an hour September 15 at 
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Calshot, England, bettering his otvn brilliant two-day-old record in the 
Supermarine (Rolls Royce ) S6 seaplane which won the Schneider Cup 
Race. His speeds for the four Rights over the three-kilometer ( r.863-
mile) course were 354.6 miles an hour, 358.7, 352.5 and 365.r. 

After a perfect take-of£ in his blue and silver seaplane, Orlebar 
roared six times around the three-kilometer course on Southampton 
Water. H ur tling like a meteor over the water, it was difficult for 
throngs on the shore to j udgc whether he had exceeded his spectacular 
perfonnance of two days before. When all instruments were checked 
it was announced that he had averaged r.g miles an hour more than 
on the previous occasion, when his speeds for the fou r laps were: 368.8, 
345.3, 365.5 and 343.7, for an average of 355.8. 

Orlebar's record was more than 39 miles an hour faster than the 
old world record for a three-kilometer course held by Major Bernardi 
of Italy, and 25 miles an hour faste r than the fifty-kilometer ( JI-mile) 
record of Flying Officer Richard Atchcdey made in the 1929 Schneider 
Cup Race a few days before. 

Schneider Cup Race 

0 11e million persons saw two British airmen in the Schneider Cup 
Races fl y at about two-fifths the speed of sound to win the famous 
trophy for Great Britain September 7· Their speeds were thl'! greatest 
attained before Orlcbar's record performance. 

Flying Officer H. R. D. Waghorn won the 2 r7-mile race, seven 
times around an enclosed course, at an average speed of 328.63 miles 
an hour, but Flying O fficer Richard Atcherley shared honors with him 
by heating Waghorn's record for a single lap when he averaged 332.49 
miles an hour for the 31-mile spur t. 

Atcherley had averaged three miles an hour more than W aghorn 
for the whole course, but w:ts disqualified for cutting the wrong side 
of the pylon when the wind blew off his goggles and he swerved before 
he could reach for another pair. 

Warrant Officer Tomason Dal Molin, flying the seaplane which 
set the world record in 1927, was the only Italian to llnish. His 
relatively slow average of 282.1 I miles per hour gave him second place. 
Lieut. d'Arcy G rieg, former holder of the world's speed record, was 
third in his two-year-old Napier, fl ying an average of 282 miles an hour. 

France and the U nited States had scratched their entries in the 
race. Italy, although weakened by the loss of its specially built plane, 
offered the only competition for the B ritons. Lieut. Alford ]. Williams, 
U . S. Navy speed ace, with the aid of private backing and the advice 
of Navy aeronautical engineers, constructed the Mercury (Packard) 
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seaplane which was to have been America's· entry in the fau1ous race. 
When compiications of bad weather and mi nor mechanical disorders 
made it impossible for Lieutenant Williams to test his machine properly 
in America, David S. Ingalls, assistant secretary of navy for aeronautics, 
refused to permit Williams to compete abroad. It was expected that 
the plane would be completed and its capabilities fully tested in 1930. 

Record Altitude Flights 

Lieut. Apollo Soucek set a new· worl.d altitude record for land planes 
May 8 when he ascended to 39,144 feet over the Anacostia Naval Air 
Station in the vVright (Pratt & Whitney Wasp) Apache plane, wh id1 
led the previous world record. He exceeded by 726 feet the record 
of 38;41 8 feet set by Lieut. C. C. Champion of the U. S. Navy in 
1927. 

However, Lieutenant Soucek's record ·was short lived. Eighteen 
days later, on )VIay 26, Willi Neu¢n}l0fer of Germany ascended to 
41,794 feet in a J unkcJ·s (Bristol Jupit~r) monoplane, The G er­
m.an flier reache.d a height of almost eight mile~ above the earth. 
Lieutenant Soucek's record stood as the official American altitude 
mark. • 

The Navy altitude ace later set a new world altitude reco·rd for 
seaplanes when he Hew the Wright (l)ratt & ~7hitney Wasp) 
Apache, equipped with pontoons, to a height of 38,560 feet above 
Anacostia, D . C. Lieutenant Soucek's flights were sponsored by the 
Navy to further its study of supercharged eng.ines for fighti11g planes 
.and the use of oxygen to s.Uiitain life at Jligh altitudes. 

Duration :Records 

Martin Jensen, trans-Pacific flier, set a new world's solo duration 
record March 28 at Roosevelt F ield, L. I., when he stayed aloft 35 
hours, 33 minutes and 20 seconds in the Bellanca (Wright Whirl­
wind) Green Flash, but his record was shattered again and again. 
Lieut. Herbert Fahy, flying a Lockheed (Pratt & Whitney Wasp) 
monoplane at Los Angeles, raised tbe record to 36 hours; 36 minutes 
and 36 seconds; <lllO then Vern Speich boosted the mark to 38 hours 
and 48 seconds at Long Beach, Calif. T homas D . Reid surpassed all 
three records during the National Air Races at Cleveland in an Emsco 
(Wright W hirlwind) monoplane, but fell asleep in the thirty-ninth 
ho~tr of his solo flight and crashed. 

The greatest interest in duration records during 1929 lay; however, 
in the field of flights with the aid of refueling. · America witnessed 



AIRCRAFT YEAR DOOK 

nearly two-score such flights, starting January I with the I SO-hour 
record of the Question Mark and climaxed with the 420-hour mark 
set by the St. Louis Robin in July. These endurance flights, which 
fired the imagination of fliers and the general public a like, are reviewed 
in the chapter devoted to "Refueling Endurance Flights." 

Record Distance Flights 

Men not only flew faster, higher and longer in 1929 than in i\ny 
previous year, but they set a new record for non-stop flight without 
the aid of refueling. Capt. Dieudonnc Costes and M au rice Bellonte 
in their Brcguct ( Hispano-Suiza) s~quiplane Questi01f Mark flew from 
Paris to T sitsihar, M anchuria, a distance of 4,877 miles, in 5 I hours 
and 39 minutes for a new world's distance record. 

It was more than 400 miles farther tha11 the 4,448-m ile record set 
by the Italian fliers Ferrarin i\nd Delprete on their fligh t from Rome 
to Brazil in 1928. Coste and Bellome estimate they Aew 5,592 miles, 
but the airline distance was established at 4,877 miles. They had 
enough fuel to Hy two hours and a half longer and believed they could 
have reached Tokio, but strong winds and a driving ~nowstoTm caused 
them to pick out a l;wding spot as the second night of their flight began 
to dose in on them. 

They took off from Paris on the morning of September 27 and 
headed eastward, although observers at the field said the fliers were 
still tempted to try a trans-Atlantic High t. The plane was loaded with 
1,850 gallons of gasoline, Go gallons of oi l and a good stock of food. 
They were last reported over Cologne, and were not heard from for 
a week, when reports from ::Manchuria told of their success and the 
suspicion of Chinese who thought their big red plane might have been 
owned by the Bolsheviks. After flying from Mukden to Hanoi, where 
they were delayed weeks by international reel-tape, Coste and Bellante 
made a speedy retum to Paris through Calcutta, Karachi, Aleppo, 
Athens and Rome. The return Hight from Hanoi to Paris was made 
in 4 days and 18 homs. 

The French fliers had used the. same plane on an attempted trans­
Atlantic Hight J uly 14, which ended after they flew more than 3,100 
miles over the Atlantic and were forced •back by headwinds to Villa­
cou blay, France. 

Again using the same plane, Captain Costes and Paul Codos set a 
new world record for distance Aown over a closed course December I 7 
after flying 8,026 kilometers {4,987 miles) in 52 hours and 30 minutes. 
T he record exceeded by 224 miles the former muk of Capt. i\.rturo 
Fenarin and Maj. Carlo Del Prete. 
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The French fliers flew a closed course over southern France, chiefly 
between Istres and Avignon. Although hampered by storms and heavy 
winds on the last 24 hours of the Right, the plane surpassed by 7 5 miles 
its performance in a straight line made in September between Paris and 
Manchuria. 

Hawks Cuts Trans-continental Records 

Capt. Frank Hawks, superintendent of aviation for the Texas Com­
pany, brought New York and Los Angeles within I70 hours of each 

SHA'ri'ERS NON-STOP RECORDS 
Capt. Frank Hawks and the Lockheed Air Express ( Wasp) in which he set new 
East to \Vest and West to East tran~contincntal non-stop records, comp l etin ~-: the 
round trip New York-Los Angeles flight in 36 hours 46 minutes elapsed time. 

other on the third of his record-breaking non-stop flights during the 
year. He made the round trip Right from New York to Los Angeles 
and return with one stop in 36 hours, 46 minutes and 48;Vs seconds. 

H e started his year of record-breaking tlights in the Lockheed A ir 
Express (Pratt & \Vhitncy Wasp) Texaco with a west to east non­
stop Right in 18 hours, 21 minutes and 59 seconds, February 3 and 4· 
T his cut 37 minutes from the record made for the 2,700-mile flight 
by Arthur Goebel and Harry Tucker in 1928. O scar Grubb, mechanic, 
made the February flight with Hawks. 
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Storms forced them to fly almost the entire distance above a floor 
of clouds. "fhey lost sight of the ground in New Mexico and next 
saw what they believed to be W est Virginia. F lying from 10,000 to 
15,000 feet most of the way, it was a supreme test for their instm­
ments, plane and navigating slcill. 

Not satisfi ed with this west to east record, Hawks took off from 
Roosevelt Field, L. I., June 27 , on a solo non-stop flight to Los Angeles. 
He landed on the west coast 19 hours, 10 minutes and 32 seconds later, 
cutting five hours from the previous record made by C. B. D. Collyer 
and Harry Tucker in 1928. Turning his plane over to a ground crew, 
he rested for a few hours and returned to the field to take off for 
New York on another non-stop solo flight to break his own record and 
set a record for the round trip. 

Captain Hawks roared out of the West to land in the floodlights 
of Roosevelt Field shortly af ter midnight, J 7 hours, 38 minutes and 
1 6U seconds, bettering his former rec01·d by more than 43 minutes and 
settilig a new record for the rOtU1d trip with one stop. The plane had 
been seen at Albuquerque, N . ~1. , and St. Louis, Mo., on its eastward 
flight. Captain Hawks stepped hom the plane clad in the same white 
trousers he wore on the westward trip, admitted he was a bit tired but 
"by no means worn out." 

Capt. R oscoe Turner made a speedy trip from Los Angeles to New 
York with four passengers, August 22, in a L ockheed Vega (Wasp) 
monoplane, b-ut failed to break Hawks's record. Captain Turner made 
the trip to New York in 19 hours and 35 minutes. ~laking four stops 
on his return flight to Los Angeles, he completed the trip in 23 hours, 
59 minutes and 42 seconds after a battle with fog and storm. 

New York to Nome Flight 

Capt. R oss G . Hoyt of the U. S. Army Air Corps bla:;r,ed a trail 
from New York to Nome, Alaska, flying his Cu rtiss (Curtiss Con­
queror) "Hawk" pursuit plane across plains and lakes, over snow-capped 
mountains, fog and clouds, to span the 4,500 miles in 38 hours elapsed 
t ime. But for a few drops of water in his gasoline tanks, a record round 
trip flight of from 70 to 80 ·hours might have been made. 

With 250 gallons of gasoline in its tanks and the throttle wide 
open, the Newlaska sped down the runway at Mitchel Field J uly 18 
and was in the air within 800 yards, bound for .Minneapolis, the 
first stop. Despite storms and strong headwinds, the plane reached 
Minneapolis in seven hours, refueled and headed for Edmonton, Alta., 
r, roo miles away. Captain Hoyt reached Edmonton before dawn and 
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breakfasted there. H e winged his way between the towering snow­
capped peaks of the Canadian Rockies from Edmonton to Whjte­
horse, Hying on to Fairbanks and finally into Nome. The Alaskan city 
was reached in 38 hours elapsed time, or 34 hours and 20 minutes 
flying time. 

Seventeen minutes after arriving in Nome, Captain Hoyt took off 
for Fairbanks, which he reached in three and a half hours. After a 
four-hour rest he took off for Whitehorse, which also was reached in 
three and a half hours. About half way between Prince George and 

.... 
WuJe Worlll. 

Glt\NT OF THE SlUES 
Dornier DO-X ( 12 Siemens-Jupiters), "·orld's largest Hying boat, soars over 

Lake Constance in Switzerland on test ftiglll. 

Jasper, B. C., the rewlaska engine sputtered. Captain Hoyt looked for 
a landing field and spotted a clearing within g liding distance below 
him. The field proved to be of soft sand with mounds two or three 
feet high. The right wheel struck a mound in landing, throwing the 
left wing into the grot~nd and damaging the plane. Captain Hoyt 
blamed the condensation of water on the interior of the gasoline tanks 
for the engine's failure. 

The Aight was considered of extraordinary military significance and 
was said by military experts to prove that squadrons of pursuit planes 
could be moved over long distances from one part of the continent to 
another in short time. 
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Southern Cross Flies to England 

The trans-Pacific Fokker (3 W right Whirlwinds) monoplane 
Southern Cross added to its laurels July ro when it arrived in London, 
setting a new reconl for the 12,000-mile Aight from Australia tG Eng­
land. The p.lane was flown in 1928 from California to At.lstralia and 
on a round trip between Australia and New Zealand. 

\Vhen Capt. Sir Charles Kingsford-Smith and his. three companions­
two of thern Americans-landed at Croy~on Aerodrome tht~y had bettered 
by more than two days the England to Australia record held by Capt. 
Harold (Bert) Hinkler, w ho made the flight in a light plane. Capt. 
Kingsford-Smith's crew included Capt. Charles T . F. Ulm,. co-pilot; 
H . A. Litchfield and T. H. Mc\Vmiam, navigator and radio operator. 
Thei1· elapsed time fr.orn Derby, on th,e Australian coast, to England 
was 12 days, 2 1 hours and 18 minutes. They Hew 1,400 miles from 
Sydney on the day before their sta~·t from Derby. 

London-India Non-Stop Flight 

Atte111pting to $et a new world's distance record, two British Air 
Force fliers li11ked Lond011, England, with 1\:arac:hi, India, in the first 
non-stop Aight •between England and India. The 4,130-mile flight was 
completed in 50 h6urs and 48 minutes. I t Was considered to have 
great military significance ia that it demonstnted how planes of the 
Royal Air Forte ~might make speedy flights to Britain's faT-flung pbs­
sessions. 

A heavy head·wind down the Persian Gulf reduced the Fai1·ey 
(Napier) monoplane's speed, and although Squad ron Leader A. G . 
Jones-WiUiams and Flight L ieut. K H . J enkins passed Karachi, they 
decided to return owing. to the shortage of gasoline. They we1·e less. 
than 300 miles short of their goal, but added a brill iant non-stop flight 
to the records of British aeronautics. The ne.,:v a1r mail .service between 
Bngland and India, inaugurated this yeax, requires seven and a hali days 
to complete the same trip. It was believed that the flight might have 
some commercial significance. 

Dornier Carries 169 Persons 

For the ni·st time in the history of aviation, a flying boat took 
off with 169 persons and remained in flight for an ho.t1r. This milestone 
in the st9ry of fl ight's progress was established Octob.er 21 by the giant 
Dornier ( 12 Siemens Jupiters) DO-X, flying over Lake Constance 
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between Switzerland and G ermany. The largest dirigibles had not 
carried half this number of passengers on a single Aight. 

The DO-X was reported to have carried a fuel load sufficient fo r 
a 7 so-mile flight in addjtion to the I 7-ton passenger load. The giant 
Aying boat, propelled by t\Telve engines above the wing, lifted a total 
weight of 52 long tons from the water in 50 seconds. 

SOUTH Al\ I ~RICAN FLIER 
Capt. Carlos Martinez de Pinillos, Peruvian Rier, and G. M. Bellanca (right), 
designer, in front of the Bellanca monoplane Hown by de Pinillos over the 

Andes on 6,ooo mile South American tour. 

While the flyi ng boat ordinarily was fitted with accommodations fo~· 
72 passengers, basket benches and chairs were put in on the uppe\· 
decks and all of the 159 passengers had seats when the plane took off. 

After circling Lake Constance along the Gem1an side over the cities 
of J'vl eersburg, Fricdrichshafen and Lindau, as well as the Austrian 
town of Bregcn7., at a speed of 110 miles an hour, the DO-X descended 
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in front of the hangar at Altenrhine so smoothly that many of the 
passenger-s were said to be unaware of the landing. 

The giant flying boat, the largest developed in the world during 
1929, made about forty test Aights with moderate loads before the 
record passenger list was taken aloft. T wo sister ships of the DO-X 
,.vere under construction at the Dornier plant when the year ended. 
General Motors had completed a contract with Dr. Domier, placing 
facilities at his disposal for the building of Dornier planes in the United 
States. D r. Claude Dornier arrived in New York in November to 
complete plans for the American-built Dornier planes. 

Byrd Flies to South Pole 

The year's long series of spectacular achievements in the ai r was 
climaxed with Comdr. Richard E. Byrd's flight to the South P ole 
November 28 and 29. With Bernt Balchen , pilot, Harold June, radio 
operator and co-pilot, and Capt. Ashley M cKinley, photographer, as his 
companions, Commander Byrd took off from his base at Little America 
at 10:29 o'clock (New York time) on the night of November 28 and 
headed the big Ford monoplane, powered with a W right Cyclone 
and two Wright W hirlwind engines, toward the pole. 

Radio messages from the plane to the station at Little America, 
later relayed to New York, unfolded a brilliant story of the plane's 
progress across the Ross Ice Shelf, then up through pa~ses flanked by 
towering peaks of the polar mountain ranges until the pole itself was 
reached at 8:55 o'clock the fo llowing morning. A radio message sent 
out from the plane gave the world the first news that the South P ole 
had been reached ·by ai rplanc. 

"My calculations indicate that we have reached the vicinity of the 
South Pole, flying high for a su rvey. The airplane is in good shape, 
crew all well. Will soon turn nor th. \ Ve can sec an almost Limitless 
polar plateau. Our departure from the pole was at 1 :25 a. m.-BvRo." 

The party later reached the supply base which had been laid at the 
foot of the mountains November r8, and the plane was refueled before 
its return flight to Little America, which was reached at 5:10 o'clock 
(New York time) N ovember 29. The F loyd Bennett, as the plane was 
called, made the circuit to the pole from Little America in r8 hours and 
59 minutes elapsed time, 1111 hour being spent in refueling at the moun­
tain base. The distance was estimated at 1,600 miles and Commander 
Byrd reported being forced to fly at from I r 1000 to IJ,OOO feet. 

The flight added a new chapter to the .history of aviation and another 
brilliant achievement to the career of Commander Byrd, the only man 
to circle both poles and span the Atlantic by air. 



CHAPTER X 
REFUELING ENDURANCE FLIGHTS 

W HlLE the year saw aU 1·ecords for speed, altitude and dis­
tance shattered, no airplane flights during 1929 captu red 
greater public attention or fired the imagination of flie rs 

seeking new laurels more than the endurance tlights with the aid of 
refueling in the air. 

To refuel a plane in the air was not a new feat. Lieutenants Lowell 
Smith and Paul Richter demonstrated that fuel, food and supplies 
could be transferred from one plane to another while in Aight during 
their 37-hour test over San Diego, Calif., w ith a Liberty-powered 
DH-4B in August, 1923 . American fliers gave little attention to the 
possibilities of bettering that record from 1923 1mtil 1929, preferring 
to concentrate their efforts on endurance flights 1\'ithout the aid of 
refueling. T wo Belgian Hiers, L ouis C rooy and Victor Groenen, 
boosted the Smith-Richter record to 6o hours and 7 minutes in a 
refueling lligh t during 1928. The technique of endurance flying 
advanced so rapidly that the world record for airplanes without the 
aid of refueling was 65 hou rs and 25 minutes. Johann Risticz and 
Wilhelm Zimmerman reached that mark in Germany during 1928. 

But 1929 was to see a series of brilliant Rights for duration records 
almost inconceivable to technician and layman alike. Two men were 
to remain aloft in the confines of a cabin airplane for seventeen and one­
half days, fly ~t distance greater than that of t he earth's circumference at 
the equator, and return to earth without being forced down due to the 
weakening of man or machine. Their plane, a Curtiss (Curtiss Chal­
lenger) Robin, passed a test more severe than any ever devised for a loco­
motive machi.ne belore on land or water or in the air. 

N early fo rty attempts to set new endurance records with the aid 
of refueling were made during the yt:ar, as the wave of enthusiasm 
swept the country. The year closed with man still unsatisfied with 
his record achievement. Several manufacturers reported work on ships 
for new refueling record seekers, laying plans fo r 1930. 

The Question Mark, a Fokker (3 Wright Whirlwinds) mono­
plane, set a record for a ll fliers to shoot at w ith its achievement of 
more than 150 hours in the air during the openi ng days of 1929. 
That mark was surpassed nine times during the year and the record 
changed hands no less than five times. The " record holders," two of 
whom enjoyed the honor but a few days, traveled 82,1 10 miles- nearly 
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three and a half times around the world at the equator-on their five 
!lights, remaining aloft :tn aggregate of r, r64 hours, or almost seven 
weeks. The Army Air Corps had again shown leadership in an im­
portant field of aeronautical experiment. 

Question Mark 

Cloudless skies and a gentle seven-mile breeze furnished ideal flying 
conditions for the tri-motored monoplane Question Yiark when it took 
off early New Year's morning on the most elaborately planned endu rance 
test in history. Capt. Ira C. Eaker of the Army Air Corps was piloting 
the big ship as it started its monotonous cruise back and forth above 
Southern California's shore line. 

There 'Were Jess than 100 gallons of gasoline in the tanks at the 
take-off and yet the Army A ir Corps e~perts expected the plane to 
stay aloft roo hours, or unt il the engines refused to fu nction or the 
men were too weary to continue their flight. It was to be a supreme 
test for man and machine. A ircraft engines had been run "to destruc­
tion" on laboratory test blocks before, and the data carefully compiled, 
but never before had they been tested to their maximum capacity in 
the air under actual flight conditions. 

The gasoline taken aloft at the start of the flight soon dwindled 
as the motors dronerl on carrying the crew of five in the cabin of the 
big monoplane. A signal for the first refueling in the air was given. 
Lieut. Odas .Moon, piloting a Douglas transport refueling ship, took 
off. H e maneuvered nbovc the Question l\.1ark. A signal for the con­
tact was g iven. A hose was lowered from the refueling ship. Maj. Carl 
Spat:::, commander of the flight, g rasped the swaying hose and poked 
its 110:l-:l-le into the Question Mark's tanks. Another signal. Gasolin:: 
n1shed through the hose from the refueling plane above. One hund1·ed 
gallons were transferred in I~ minutes. T he first refueling contact 
had been made, but days and nights filled w1th similar maneuvers were 
to follow. Forty-three contacts were made during the flight, nine of 
them at night. The refueling planes, piloted by Capt. Ross G. Hoyt 
and Lieutenant l\.1oon, brought 5,66o gallons of gasoline and 245 gallons 
of oil to the Question lVIa rk, to say nothing of meals, water, batteries 
and other supplies. Approximately 40 tons of gasoline, oils and supplies 
were transferred in t he course of the (light. 

The "nurse" planes kept up their end of the work in aU kinds 
of weather, night and day, and at various altitudes. The big monoplane 
flew on, passing the marks set by Smith and Richter, then Crooy and 
Groenen, then Risticz and Zimmerman; and with all heavier-than-air 
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records for endurance behind it, looked ahead to the honors boasted 
by the Graf Z eppelin and Dixmuclc. One by one they fell, with the 
Dixmudc's record for rr8 hours and 4 T minutes of sustained Hight the 
last to be surpassed. It was not until the seventh day of the fHght 
that the engines faltered, the left one "cut out." Major Spatz then 
directed that the plane be headed into the Los Angeles Municipal Air­
port, where it took off nearly seven days before, and the Right was 

) 

FIRST TO PASS T 50 HOU RS 
U. S. Army Air Corps Fokker ( 3 Wrighc Whirlwinds) tr3nsporc which 
set an endurance refuel ing record early in 1929, only to have it shattered 

numerous times. 

ended. The plane had been flown about 11,000 miles in 150 hours, 
14 minutes and J 5 seconds. 

The press of the world recognized the achievement as one of the 
greatest flights in aviation history. Tl1e nation acclaimed the five 
members of the Question Mark crew as ·heroes, and the W a r Depart­
ment awarded them Disti·nguishcd Flying Crosses. The crew so honored 
were : M aj. Carl Spatz, commander of the flight; Capt. Ira Eaker, 
Lieut. Elwood R. Quesada and Lieut. Harry A. H alverson, pilots; 
and Staff Scrgt. Roy H ooe, mechanic. 
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An "autOp$y" perfonned on the engi11es after the flight showed that 
they were not "dead," but had stood up under nearly seven days of 
ceaseless duty with only tr ivial wear. The rocker ann bushings and 
rocker arms, which could not be oiled properly in flight, were worn 
in the left engine, together with valve push rods in two of the cyljndcrs. 
Plugged grease outlets in the left engine, cutting off the pressure-fed 
lubrication to the valves, were held responsible for the trouble which 
ended the Hight after the Army Air Corps fliers had set a brilliant record . 

42 0 HUUl~S IN i\IR 
Curtiss St. Louis Robin (Curtiss Cha l lenJ~;er) being rcfuclccl during its Aif!;ht 
to a new world":, endurance record, by Dale Jachon and Forrest O'.Rrine. 

Fort Worth 

While an amazed world attempted to comprehend the meaning of 
il week in thc air w ithout touch ing grou nd and the suggested possibilities 
of non-stop g lobe girdling Rights, Hiers in the commercial field became 
fi red with enthusiasm for duration Hights. 

In contrast to the elaborate preparations made for the Question 
Mark flight, two Texas commercial tliers, J ames Kelly and Reginald 
L. Robbins, reconditioned a Ryan brougham monoplane that already 
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had flown so,ooo miles and was equipped with a a \i\i'right vVhi rhv ind 
engi ne bought second hand two years before and run 500 hou.rs since 
they bought it. They had never refueled a plane until their flight actu­
ally was under way, and had practiced the making of contact, without 
transfer o£ gasoline, only three times on the day before takiqg off. Kelly 
was a :2.3-year-old ex-cowboy with little Hying experience, and Robbins, 
th1·ee years his senior, had been a railroad mechanic who never took a 
Hying lesson in his life. 

"CITY OF CLEVELANDu 
Stinson {Wright· W hirlwind) Deti·oiter in which Byron K. Newcon'lb <Ul d 
Roy L. Mitchell set a J'duel ing en·dutance record of '7+ hours aut! 59 seconds 

at Cleveland, 0 . 

With :2.50 ga~ lons of gasoline ·in their tanks, they left Meacham 
Airport at Fort Worth, Tex., on Sunday morning, l\llay 19. The first 
refueling contar. t was n_ot made unti l almost 24 hours later. Thwugh 
the remainder of the flight the p lane was refucled three times each day 
with the exception of one day "'"~en the pi]o,ts decided the reserve supply 
was so la..rge that only one contact Wli? necessaxy. Seventeen times the 
plane was Tefueled; the last, early on the followLng Sunday momiug, 
was ·accompl ished in a cl!·ivi ng rain. 

Robbii)S and Kelly had stud ied the experiences of the Question 
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Mark fliers, who showed the way for succeeding flights, and had devised 
a method of attaching the refueling hose to a pipe at the side of the 
ship instead of on top. They also profited by the experiences of the 
Question Mark, which proved thtlt proper greasing of the rocker am1s 
was important to the cont inuance of the flight. They r igged up an 
8-inch catwalk to the .single engine in the nose of the plane. Kelly 
crawled out on his precarious perch twice each day to grease the rocker 
arms. During one of these operations on tbe second day of the flight, 
the buckle of Kelly's safety belt nicked the whi rling propeller. 

The crack in the woo~de.n blade widened during a heavy rain on 
the s i x~h day of the flight, causing considerable annoying vibration. 
The wings' fab ric began to fray \lnder the impact of wind and rain, 
but the Texas fliers flew on to surpass the brilliant record of the Question 
Mark and remain ,aloft 17.2 hours, 32 minute-s and 2 seconds, flying 
approximately 12,900 miles before they landed at the Fort W ort.h poH, 
lVIay 26. 

City of Cleveland 

Robbins and Kelly led other commercial pilot'i to seek endurance 
honors, and prepamtions were started for 1.1ew flights. Bryon K. New­
comb and Roy L. Mitchell, with their Stinson "Detroiter" (VVright 
Wh irl wind) monoplane City of Cleveland, were among those to get 
into the air during the neA.1: month. They took off from the Cleveland 
airport, June 28, with their eyes set on the 172-hour record of the 
Texas fliers. 

Few thought that they would ·surpass the record held by the Fort 
vVorth, but as they continued in the air, hour after hom, day after 
day, public interest in the flight grew. Thousands crowded the Cleve­
land :Municipal Airport to watch the fliers as -they continued their 
monotonous journey. The Flying Milk Wagon, the name given the 
refueling plane piloted by E. E. Basham, experienced no bitch in its 
operations except o ne night in refueling contact when the exchange of 
gasoline was made in an electrical storm of hurricane proportions. The 
refueling plane was forced down after the contact was completed,. but 
a new plane was rigged up in t ime to Hy more gasoline to the City' of 
Cleveland a few ho~n·s l ater. A rter passing th is crisis, the monoplane 
flew on until it lrad passed the record set by Kelly and Robbins li ttle 
more than one month before. · 

At midnight of the eighth ci.ay the Stinson monoplane glided to 
earth at the Cleveland Airport, bathed in brilliant floodlights, to receive 
the acclaim of 50,000 entlwsiasts for setting a new record of 174 hours 
and 59 seconds. 
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Angeleno 

The Angeleno, a Buhl "Airsedan" with 17,000 miles to its credit 
before the Aight started and powered with a Wright Whirl­
wind engine that had seen 450 hours of service, was in the air over 
Culver City, Calif., when the City of C leveland fliers landed. I t 
had taken off July 2 after the C leveland plane was in the ~tir five 
clays. 

Loren W . M endell of Los Angeles and Roland B. Reinhart of 
Salem, Ore., its pilots, heard of the Cleveland flyers' success through 
a message sent them during a refueling contact. T hey kept their plane 
droning close to the airport as they completed one refueling contact 
after another and continued their Oight toward the new record set by 
the City of Cleveland . The Curtiss "Carrier Pigeon" (Liberty) refuel­
ing ship carried 4,085 gallons of gasoline and 105 gallons of oil to the 
Angeleno du ring the Hight. The 174-hollr C leveland reco rd was passed 
and the pilots set their eyes on 200 hours of continuous !light. With 
that mark equaled and still in high spirits, they dropped a message to 
tell the crowds which milled about the airport to "wait another week" 
for their return to earth. 

The flight was finally ended when the tail group was dam­
aged by litter thrown from the plane, but not before the Califor­
nians had flown approximately 19,760 miles and remained aloft 2-1-6 
hours, +3 minutes and 2 seconds-more than ten days-for a new 
record. 

St. Louis Robin 

Whi le the pilots of the Angeleno were being feted 011 the day after 
their record flight, t wo quiet, unassuming fliers of the Curtiss-Robertson 
Airplane 1\!Ianufacturing Company took off at St. Louis to test the 
capabilities of a newly perfected Curtiss engine, the Challenger, 
installed in a Robin cabin monoplane built by the Curtiss-Robertson 
company. They were D ale Jackson and .Forest O'Brine. 

Their flight was not announced as an endurance test for a 
new record, but rather as an experimental test flight with no goal 
set. Public interest in the feat grew as the hours and days piled 
up and officials of •the Curtiss-Robertson company announced that 
"Red" and. "Obie," as the world came familiarly to know the 
endurance fliers, would try to break the formidable r<"COrcl of the 
Californians. 

Food, oil and mail were passed down to them in metal containers 
on a rope from the refueling plane. Gasoline was passed through a 
rubber hose two inches in diameter and 35 feet long. They slept on a 
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pneumatic mattress on top of the gasoline tank in their cramped quarters. 
D uring the long flight, which extended into the third week, 3,500 
gallons of gasoline were consumed and 158 gallons of oil used, relayed 
to the plane in forty-eight contacts for refueling purposes. Seventy­
three contacts we re made for all purposes, includir)g the relay of mes­
sages, food and supplies. 

J ackson crawled out on a catwalk, four inches wide, twice a day, 
within fou r inches of the "-hirling propeller to inspect the engine and 
make minor magneto and spark plug adjustments. The 246-hour record 
of the Califo rnians was passed and the engine showed no signs of wear. 
The goal was set at 300 hou rs, then boosted to 400, and fu1ally with 
their greatest expectations exceeded they put their endurance mark at 
500 hours. 

It was not until the eighteenth day of the flight that Maj. William 
B. Robertson, president of the company sponsoring the flight, sent up 
a message asking. the Hiers to land sometime duri11g the day, and promis­
ing them a computation of their bonus on the basis of 500 hours of 
flight. T he fliers did not want to come dmvn from their queer abode 
in the sky. They advised their chief that the engine was running 
smoothly, both ·were in good spirits and they saw no reason for giving 
up the attempt to pass the soo-bou r mark. 

Major Robertson explained that t he "objects of the test flight have 
been fully accomplished, as the Curtiss Challenger motor has more 
than proved itself, the Robin airplane has proved itself, and the technical 
data that was wanted has been secured." 

The St. Lotri!; Robin glided to earth under its own power shortly 
after 7 o'clock that night, with its pilot s1niling and the engine turning 
over as perfectly as it had at the start of the flight. Thirteen thousand 
enthusiasts stormed over the ropes drawn by police to keep the crowd 
off the field as the plane landed, and a cheering crowd surrounded the 
fliers. They had remained away from the earth longer than any two 
men in the histoty of the world, and had flown 25,500 miles- a distance 
greater than the circumference of the earth at the cqtrator. Their total 
time in the air was 420 hours, 21 minutes and 30 seconds- about 173/:! 
days. 

"We felt l ike the Robin had landed on another planet after flying 
around up there more than two weeks," Jackson said when the fliers 
landed Wheo they were weighed , it was learned that Jackson had 
not lost an ounce and O'Brine had gained a pound and a half. After 
a brief rest, receptions and parties, the two fliers began a totr r of the 
country with their plane so that thousands might sec the ship that had 
surpassed all endurance records for sustained flight. 
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Spokane Sun God 

The numerous record-b reaking endurance flights had proved con­
clusively that man and his machine cou ld remain in the air almost an 
unlimited length of time, bt1t all of the flights had been conducted 
w ithin close range of the airport from which the plane took off. They 
had weathered storms and varying weather conditions, but they had 
not hurdled mountains and crossed plains on the regular airways flown 
by the air mail and passenger transport routes . 

. ,_ ;,--
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"TilE ANGeLENO" 
Buhl (Wright Whirlwind ) in which L. W. Mendell and R. B. Reinhart 
set an endurance refueling record of 246 hours and 44 minutes at Culver 

City, Cal. 

LietJt. N . B. Mamer and Art Walker decided to test the capabilities 
of a plane on an extended non-stop, coast-to-coast and ret\lrn flight with 
the aid of refueling. The flight was to test the performance of plane 
and engine under varying conditions of altitude, weather and terrain 
and to test the uniformity of the aviation gasoline supply and refueling 
apparatus throughout the country. The experiment was inaugurated 
by the Texas Company as a "possible forerunner of the aerial fi lling 
station." 

Refueling planes were stationed at several points throughout the 
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country, but the pilots had not practiced the tricky operation '>vith the 
endurance fliers. or had they ev.er met to agree upon plans. It was l1ardly 
fifteen days after the St. Lowis Hiers had established their 1·ecord that the 
Spokane Sun God, a Buhl (Wright Whirlwind) sesquiplane, took 
off August I 5 .from Felts Field at Spokane, Wash. 

The plane rode through douds of smoke from forest fires and 
lnndled tbe peaks of the coastal range as it headed down the Pacific 
coast to. San Frarrcisco, where the fliers leisurely waited for th.eir 
refueling plane to meet theru shortly after dawn. Their plane rcfue~ed, 
they headed east flying over Elko, Nev.; Rock: .Spr-ings, Wyo.; N orth 
Platte, Neb., and Cleveland, Ohio\ on their flight to New York. The 
return trip took them over Bellefonte, Pa.; Cleveland, Ohio; St. Paul, 
:Minn. ; Aberdeen, S~ D ., and Missoula,. Mont., finally bringing them 
over the airport fi-oin which they had taken off at Spokane. · They 
dropped notes askiJ1g their sponsors if they might stay aloft to continue 
the Right. They were ordei'ed down with th.eir engine still functioning 
perfectly. 

The tligb:t epded after 115 hours ru1d 45 m inutes iu the 'air with 
7,200 mile.$ of varyiqg terrain traversed on the longest non-stop trans­
continental flight in h istory. Th.ey •had exceeded the longest non-stop 
trip of the Graf Zeppelin1 Friedrichshafen to Tokio. 

Otber Endurance Attempts 

W hile the yeax's five record-breaking duration flights and the 
Spokane Sun God's test for distance received the major share of national 
public attention, no record of the 1929 endurance flights would be 
complete w ithout mentioN of some of the attempts whici1 fell short of 
setting reco1·ds hut which by their performance contributed to the 
flight-laboratory .experiences of airplanes and engines. 

N ine planes sorpassed the Question Mark's record of 150 hours 
during the year. Four of them re.ceived nationwide attention because 
they held the record, at least for a time. The other five received only 
scant attention outside their home area, as 11early two-score atten1pts 
to set endurance records were made during the year. 

J ack LiHle and Merle A Moltrup at Buffalo; N. Y., flew their 
Stinson "Detroiter" (WFight Whirlwind) monoplane Buffalo Eve­
ning News 197 hours and 50 minutes before being forced down when 
the refueling hose caught in the vertical stabilizer fin and w renched it 
loose. Dale Dryer made a sensati0nal transfer from another plane to 
repair the broken stabilizer but was unsuccessful. 

A New Standard (Wright Whirlwind) endurance plane, piloted 
by I ve McKillllCY and Aaron Kranz, \vas flown 177 hours at Syracuse, 
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N. Y. Rechristened t he Empire State Standard, the same plane was 
flown later by C lyde P anghorn and Carl A D ixon at Syracuse, and 
remained aloft 178 hours and 40 minutes before a broken oil line 
forced them down. 

While the St. Louis Robin was setting its record, the Stinson 
('.\Tright Whirlwind ) monoplHne Billion Dollar City, piloted by 
Joe Glass and G lenn L. Loomis, passed the 200-hou r mark at H ouston, 
T ex., but was forcecl down later. At the same time, Owen H aughland 

"SU )! GOU" RI~FUELS 
lluhl (Wright Vilhirlwiml ) cabin monoplane piloted hy Nick Marner and 
Art vValker· is refu eled by T exas Company over Roosevelt Field on non-stop 

flight from Spokane to New York and return. 

and Capt. P1·eston Crichton were headed for a record at Minne:1polis. 
Haughland and T hornwald J ohnson had reached 149 hours ami 32 
minutes on a previous Right, and with Captain Crichton, Haughland was 
in the air 154 hours and 45 minutes before their fat al accident. 

T he I ndianapolis F lamingo, a single-engined metal monoplane, 
piloted by Liet~ tcnauts Walter Peck and Law rence G enaro,. started an 
endurance Right September 20 which ended 149 hours and 36 minutes 
later. Fog forced the pilots down with the engine functioning per-
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fectly. These were the outstanding attempts which came ncar to the 
Question Mark record or su rpasscd it. 

Significance to Military Aviat ion 

Maj. Carl Spatz, commander of the Quesrio~1 Mark flight, reported 
to his chief that he believed regular refueling of bombers and other 
planes during military operations was not only. practicable but an im­
portant forward step in the development of long range military opera-

Associatrd P•·css. 
FIRST Cl VlLli\N RE-CORD 

Ryan (\'Vright Whilwincl ) Monoplane " Fort \lVorth" piloted by Reg Robbins 
and James Kelly shatters army refueling record. 

tions. Planes could take off '~ith heavier bomb loads and less gas, 
increasing their effectiveness in operations against an enemy. U uder 
old conditions, bombers had to split their load evenly between fuel 
and explosives. 

"In view of the lessons learned, it now is possible to take off with 
the same degree of safety with almost twice the bomb load and a very 
light gasoline load, and refuel in the air/' Maj or Spatz reported. 
"With existing fueling ar rangements, bombers have a cruising radius 
of from J ,zoo to 1,500 miles. vVith the aid of refueling, this mileage 
could be doubled. The greatest hazards with explosives are on the 
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NEW METAL CAB IN PLANE 
Cunningham-Hall (Wright Whirlwind) PT-6 six-place cabin biplane has an 
all metal structure and a metal covered cabin. Paul D. Wilson, chief test pilot, 

in front of plane. 

ALL MBTAL FIGHTER 
H:1l1 Aluminum (Pr att :1nd Whitney Wasp) XFH-1 is an all-metal Aota­
tion fighter, built with detachable landing gear 1\'hich can be dropped in 

an emergency. 
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take"off ~itid rhe new refueling arrangement W01.1ld remove these dangers. 
We are convinced that refueling can be applied successfully to pursuit, 
·attack and observation aircraft." 

Reali7,ing the extended ra11ge of bombing operations maqe possible 
wit,h the ·aid of refueling in flight for planes capable of cruising at 
speeds well above roo miles an hour, the Army Air Corps experts 
pointed out that the so-cal.Ied ''slowest" arm of rhe air force was now 
capable of outdistancing the other branches. Experiments were planned 
immediately to investigMe the possibilities oi keeping t.he pur'Stlit, observa­
tion and attack planes up with the bombers by extending their raDge 
of non-stop operations. 

DOUBLE H U L LED SAVOIA 

Fourteen passenger Savoia-Marchetti ( twin 'Vright Cyclones} double hulled 
seaplane. gets up flying- speed near its base at Port \Vashington on Long 

Island Sound. 

The endurance flights were generally looked upon by military experts 
as having a far-reachi ng effect i1pon the design and operation of militat-y 
airct'aft. 

Value t_o Cpmmercial Aviation 

If the numerous endurance flights during the yezr did no other 
thing for commercial aviation, they would have j ustified themselves 
upon the basis of widening pop\Jlar conception of the airplane;s capa~ 
lrilities, and inspiring greater confidence in tl1c perfection of its engines. 
\>Vhile it may still be too early to evaluate properly the significance of 
the endurance flights, it is safe to say that they havtl widened the 
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possibili ties for ·the operation of commercial ain:raft on long non-stop 
flights, which tuay later prove profitable to extended transport operations. 

Following the long se ries of bri lliant flights, it is easily conc::civable 
that an express transport mail or passenger service could be operated 
between the Atlantic and Pacific coa$tS with the aid of refueling at 
regular points along the airway. Such a practice might first be adapted 
to the transcontinental air mail rou te, and later applied to passenger 
transportation if the traffic should w arrant such a specialized service. 
It is estimated that the transfer of transcontinental mails might be 
speeded up six hours through the employment of refueling in the air. 

The possible application of refuding in flight to transport operations 
on shorter hops is also conceivable. The greatest danger in operations 
is at the take-off with heavy load-s from small fields. Loads of mail, 
e,tpress and passengers might be taken into. the air from a relatively 
small field if the plane were refueled over the airpo.rt after the take-off, 
theTeby rembving the necessity f'Qr lift i·ng a he;tvy load of gasoline 
into the air. 

The Aights, possibly, bad their greate~t significance in the lleld of 
technical engine development. They demonstrated to the engine designers 
that their produ <>ts. were fcl r more nearly perfect t han they had ever 
dreamed, and pointed out minor defects which provided further subject 
for s·tudy and investigatinn. 
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CHAPTER XI 
EXPLORATION BY AIR 

W HILE airplanes had been employed previously on flights of 
scientific impo1·tance, 1929 witncs.scd the most extensive and 
highly organized use of aircraft fo1· exploration yet undertaken. 

The value of airp.hmcs for aerial surveys, mapping and photography had 
been esta~blished, but never had they been employed in a more brilliant 
record of scientific achievement. 

From the inaccessible, treacherous wastes at the "bottom of the 
world," Commander Richard E. Byrd and his companions unfolded a 
brilliant story o£ discoVe.ry and exploration from their base at Little 
America, while Captain Sir Hubert Wilkins, w()rking on the opposite 
side of AntaF'ctica, ;l.chieved 4 reeord equally fascinating. 

Out of the Far North, just insia:e the Arctic Circle, came the stories 
of success mingled with hardships for two large expeditions seekiqg vast 
mineml deposits in Canada's promising, but little explored northern 
tenitory. The roar of the airplane was replacing the howl of the 
malamute, and the "29ers" substituted a geologist's expert opinion for 
the prospector's guess. American~built planes were used by the two 
Canadian expeditions: Dominion Explorers, Ltd ., and Northern Aerial 
Minerals Exploration, Ltd. 

Fliers of the U. S. Navy Alaskan Aetial Survey flew to the nation's 
far northern possession and spent seve:ra] months in exploring> photo­
graphing and mapping one of A laska's most promising sections. They 
reported the discovery of vast timber and power resqu.rces worth millions 
of dollars and added to the world's knowledge of oue of the least 
explored territories. 

Col. Charles A. Lindbergh and Mrs. Lindbergh turned their aero­
nautical talents toward the field of scientific ell.rploration and made two 
extended expeditions to aid archreologists, delving into the remains of 
early American civilizations- the first, among the pi·ehistoric Pueblo 
peoples of the Southwest, and the second, in the fascinati ng but treach-
erous Maya region of Central America. . 

0. G. S. Crawford,. chid aTchreology officer bf the British Royal 
Air Force Ordnance Survey, also l)icled in bringing the value of aerial 
photography forcefully to the attention of the world through his aerial 
surveys of ancient Sussex earthworks in England. 

The use of .airplanes in exploration contributed in no small way to 
the stimulation of popular interest in geographical, geological and 
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archreological investigations. It brought the achievements of scientists, 
who work quietly and with little publicity, before the masses of news­
paper readers and resulted in a greater appreciation of their problems 
and lifetime-efforts to increase the world's scientific knowledge. 

Byrd Antarctic Expedition 

Twenty thousand square miles of the grim, th reatening, ice-dad land 
were explored from the air by Commander Byrd on three extended 
flights early in the year, achieving a scientific task which ·wou ld have 
required months of arduous travel by sledge and dog team under old 
methods. 

For the first time a new land was discovered and surveyed from 
the air and landed upon for scientific investigation. The Rockefeller 
Mountains were discovered and named by Byrd on his January 27 
flight; an aerial survey of the range was made with photographic 
equipment by Capt. A. C. McKinley February I 8; and L. M. Gould, 
chief geologist of the party, was landed March 7 at the base of one 
of the mountains in the range for geological investigation. 

New Year's D ay found the expedition at the Ross Barrier in the 
Bay of Whales, which they had reached o~1ly four days before. As 
contrasted with the ease with which the explorat ion flights were made, 
the party had to travel 12,500 miles-four times the distance from 
New York to San F rancisco-with dog sleds to carry stores from the 
ships to their new base in Little America. 

The Fairchild (Pratt & Whitney Wasp) monoplane "Stars and 
Stripes" was set up January r 4 and its engines tuned for the first Rights 
on the Antarctic continent proper January r 5. Seven flights were made 
the first day, the last being an exploration Right by Commander Byrd 
to the ,.vest toward Discovery Inlet, on which he saw T ,200 miles of 
virgin territory and found a new, deep inlet to the great ice barrier. 

The "Stars and Stripes" again rose into the air, whirling the snow 
behind its skiis on the take-off J anuary 27. The plane was in constant 
communication with its ground base by radio, and it was through this 
medium that the story of Byrd's brilliant successes in aerial exploration 
reached the civilized world. The accomplishments of the early part 
of the day's Hight were recorded in New York before the plane radioed 
its most important find of the day, a range of mountains which Byrd 
named for John D. Rockefeller. 

With Bernt Balchen piloting the plane they flew over King Edward 
VII Land, reaching Scott's Nunataks and the Alexandra Mountains. 
A new island and three new mountain peaks reaching into the clouds 
were reported by radio from the plane. 
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BALCHEN TN AN'fAR CTIC 
13ernt Balchen, famous pi lot, sitting near the Fokkcr monoplane u£ed by the 

Byrd EKpedition in the AntaTctic. 

BYRD'S TRI-MOTORED FOTW 
N "" Yorl< Times. 

T he fuselage of the Ford tri -motored plane used by the Byrd Antarctic 
Expedition in its e~plor.ation work is un loaded on the Ross ice barrier. 
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"Discovered r 4 mountain peaks sticking up above the snow. Solid 
rock looked good after so much ice and snow. We are now headed 
back to Little America," a second message from Commander Byrd read. 

Capt. A. C. McKinley, photographic expert with the Antarctic 
Expedition, found that the range consisted of some forty peaks and 
ridges, only hall of which pushed bare rock up through the ice and 
snow. He surveyed the area. with aerial ·cameras February 18, com­
pleting another step in the expedition's attempt to Wrest the secrets 
of the Antarctic fro)n the air. 

The season's final step in the scientific exploration of the new dis­
covery was accomplished when Gould, the geologist, was flown in the 
Fokkcr ( Pnttt & Whitney Wasp) monoplane "Virginia'' to the base 
of the mountains and landed there. Bernt Balchen and Harold June 
were the other members of the party sent out to study the geology of 
the new range. Gould foimd the formation to be a very old one, not 
allied with land on either side of the barrier. 

Two days after the party .landed at the foo t of the mountains a 
150 mile an hour gale wrenched the ship from its anchorage, carried 
it into tl1e air and crashed it half a mil~ away. Days of anXiety fol­
lowed until Nlarch 20, when Commander Byrd with Dea:n Smith at 
the controls of the "Stars imd Stripes" flew to the mountains and glided 
tO· a safe landing. Commander ByTd sent Balchen and June back in 
the plane. Two days later the other members of the party were flown 
back to the base. 

The combination of radio with the airplane in the exploration of 
the world's !.east known ,continent provided a spectacular record of 
achievement for the expedition. No less fasCinating than the stories 
of the discoveries tlt~mselves were the meth.ods used by Russell Owen 
of the New York Times to send the accounts back to the civilized 
world, JQ,OOO n1iles as the crow Hies from Broadway. 

No orte .ever had a . . stranger, vaster or more exclusive beat than 
Owe_n, who kept i:he world informed through daily radio dispatches 
on the expedition's progn~ss. Even during the long winter months 
when the party "resembled a family of moles, who scuttle thnmgh 
glittering snow tunnels with ·lanterns,." radio communication was main­
tained with the outside world and the simple, striking accounts of 
Byrd's plans rolled into New York on the ether. 

The year's most spectacular .demonstration of the use of aviation 
radio was futnishecl J anuary 25 when the Fairchild (Pratt & Whitney 
Wasp) rnono{>lane 1'Stars and Stripes" maintained two-way communica­
tion with the New York Times from 3,000 feet a'bove the Bay of 
Whales in Antarctica. The plane was equipped with a short wave trans­
mitter, capable of operating on from 20 to 90 meters wave length. The 
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distance which the ml'!ssages travded was approximately 10.,000 miles. 
T ·he long winter night, from May to October, held the e1<:pedition 

in check for several months, btLt October saw the fi1•st dog teams leave 
for the "interior" to lay bases for further explorations. 

Conm1ander Byrd made his first Hight of the second season, Novem­
ber 18, when he flew with Harold June and Dean Smith as pilots and 

BYRD'S FIRST PLANE 
The Fairchild monoplane (Pratt and Whitney Wasp) Stars and Stripes was 

the first used by Commander llyrd for exp l ol·a~ion i1.1 the Antarctic. 

Ashley M cKinley as photographer, to the Queen Maud Mountains, 440 
miles from Little America, to lay a base for the South Pole flight. It was 
the first time that the big Ford (3 vVright Whirlwinds) monoplane 
had been used on a flight in Antarctica. 

After flying an hour it was disco'rered that the gasoline consumption 
was unusually high and a small leak was found by June in the ha-nd 
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fuel pump. He packed it with chewing gum and taped it to reduce 
the Aow considerably. 

They saw the crevassed pressure area, 200 miles f rom Little America, 
while they were still 100 miles away. After passing the 200 mile depot 
they Aew over the geological party plodding along in the snow beneath 
them, making ten to fifteen miles a day while the plane was flying 
100 miles an hour. Mail was dropped to the party from the plane, 
coustituting one of the most unusual deliveries in history. 

Not long after passing the crevassed area g reat mountains were 
sighted on the starboard bow. The mountains, many of them said to 
be previously uncha rted peaks, were photographed from the air by 
Captain McKinley and a motion picture record of the enti re Right made. 
T he plane was landed at the foot of the Queen :Maud range and the 
American flag planted beside the gasoline and food cache, half way from 
Little America to the South P ole. 

The loss of gasoline from the leaky fuel pump forced the plane 
down on its return trip 95 miles from Llttle America. Bernt Balchen 
in the "Stars and Stripes" ilew gasoline to the aid of the marooned pa rty, 
and both planes returned safely to their •base. While these preliminary 
flights proved of great scientific value, they were but laying the ground 
work for a greater flight-the dash to the pole. 

The successful flight to the pole November 28-29, reviewed in the 
chapter on " History M aking F lights of 1929," climaxed the year's activi­
ties of the Byrd expedition. T he I_,6oo-mile flight was made in 18 hours 
and 59 minutes in the Ford monoplane " Floyd Bennett," powered with 
a Wright Cyclone and two Wright Whirlwind engines. One hour 
of the elapsed time was spent in refueling the plat1c at the moun· 
tain base laid dmYn November 18. As on previous flights, radio messages 
from the plane unfolded a brilliant story of the fliers' experiences. 
Bernt Balchen piloted the plane, Harold J une acting as radio operator 
and Capt. Ashley McKinley as photog rapher, while Commander Byrd 
spent his time navigati ng and making notes on scientific aspects of the 
fli ght. 

Wilkins-Hearst Antarctic Expedition 

In a fligh t of 10 hours' duration, Capt. Sir Hubert Wilkins photo­
graphed , mapped and desqibed JOO,ooo square miles on the opposite 
side of the Antarctic continent from the Byrcl expedition. The one 
flight contributed more than could have been constructed from the 
records of all explorers who had previously traversed the region. 

H e was able to determine definitely that Graham L and is not a 
peninsula but an island, separated from the mai n polar continent by an 
ice-filled channel, thereby completely upsetting the belief held tby geog-
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raphers for almost a century. He established the true coast of the 
Antarctic continent which he named Hearst Land. 

Setting out from his operations ba.se on Deception Island in a Lock­
heed (Wright Whirlwind) monoplane, piloted by Lieut. Carl Ben 
Eielson, Captain Wilkins flew soutlnvard along the east coast of Graham 
Land. During the flight he secured a large inunber of excellent pnoto­
graphs of areas of the land and sea upon which man had not previously 
looked. 

WILKINS IN ANTARCTIC 
Lockheed (Wright Whirlwind) monoplane of the 'Nilkin~-Hearst Antarctic 

Expedition (Ht Deception Island before Sir Hubert Wilkins' e'll."ten~ive fligh,t. 

I11 describing his Hight, Captain '.Vilkins said: 
"Because of the early break-up of the ice areas, we found that we 

could not take off on skiis as we had planDed ·but would l)ave to equip 
.our plane with the regulation wheeled landing gear. vVe therefore had 
to construct a, runway 2,500 feet in kngth across the bare sudace of 
Deception Island. On the morning of December 20 , 1928, the weather 
was perfect. The thermometer stood at 38 degrees Fahrenheit. At 
8:20 o'dock we were in the air, heading soutlnvard. The hazardous 
take-of£ had been, with E ielson's skill and courage, successfully accom-
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plished. We directed our course a little west of south, taking the peak 
of Trinity Island as a landmark. Even though we were climbing, our 
ground speed averaged better than 125 miles an hour. By 8:40 we 
were up 6,000 feet and were beside Trinity Island. The plateau of 
Graham Land we marked on our charts as being from 4,000 to 6,000 
feet altitude. The plateau continued as far as we could sec. We were 
above it by 9 :so. 

"To the west were long, icc-filled fiords almost severing Graham 
Land, and we were soon flying above the W eddell Sea ice pack. The 
surface beneath us was broken by huge crevasses into which our machine 
could have fallen and left no trace. Setting down in that section would 
have meant almost certain death for the members of our party. 

"Continuing south we passed a deep inlet which at first appeared 
to cut completely through Graham Land, but later I made out moun­
tains at the end of the level icc. From there thc land trended south­
westward in a series of rugged mount<tins. On our way south we passed 
between the coast and C. A. Larsen's 'Foyn Land,' and somewhat farther 
on we saw what we believed to be a circuitous channel dividing Graham 
Land. We named it Crane Channel. 

"South of Crane Channel we came near the coast. A mighty mass 
of mountains stretched far to the southwestward from the channel, and 
opposite was an island not marked on the charts till we named it 
Robinson Island. The most easterly point of the large island, which 
we concluded was South Graham Land, we called Cape Northrop, 
and the mountains we named the Lockheed 11ountains. From there 
a large bay, which we named Mobiloil Bay, extended deeply to the 
west. In the middle was a deep indentation. When crossing this we 
felt, for the first time, a disturbance of the atmosphere. 

"By 12 :30 we were opposite the high, steep mountains which seemed 
to terminate the big island which we had labeled South Graham L and. 
The largest of these peaks we named Mt. Ranck. A channel which 
narrowed at its center, but which appeared to hold only level ice, widened 
again, and we felt sure that the ice in the channel rested upon 
land below the sea level. W c named it Casey Channel and the rather 
large island to its south we called Scripps Island. Photographs 
which we secured at this point have since tended to confirm our 
impression that Graham Land was again severed from the main polar 
body. 

"South of South G raham Land we located six small islands, hitherto 
uncharted. Beyond these islands there extended a strait; and farther 
on a smooth slope, wide and unbroken, stretched away to the south. 
I t was not marked by even a speck or a shadow and would not show 
on a photograph. We called the strait Stefansson Strait, and the region 
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beyond it Hearst Land . Hearst Land, we believe, 1s the edge of the 
vast Antarctic continent. 

"We had then consumed a:bout half of our gasoline supply of 370 
gallons. We had definitely determined that Graham Land ''"as separated 
from the continental regions to the south. Storm douds which had been 
developing behind us were threatening to cut '\.IS off f.rom our base, so 
we turned about and hurried homeward. Our trip to the north, aided 
l?y a little wind from behind, was made on a.n average of about 130 miles 
an ho\tr. Our motor had functioned perfectly throughout the flight." 

WHAT WILKINS SAW 
A glimpse of Graham L<)nd taken by Sir Hubert ·wilkins on his Antarctic flight. 

On. Januaiy 10, 1929, Captain Wilkins made another flight of 250 

miles over portions of his original course and confirmed observations he 
had previously made. Because of the unseasonable break up of the ice 
from which Captain Wilkins had expected to make his take-offs, it was 
deemed advisable to postpane further acti.vities l9r the season, ret.urn home 
and make an earlier start the following fa.Il. The two Lockheed (Wright 
Whirlwind) planes, together with other equipment, were stored in 
an iron-sheathed, hangar-like structure on Deception Island and the party 
returned to America early in the spring. Captain Wilkins and his party 
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sailed fr01i1 N ew York City again in September, 1949, and took up the 
explo.ratory work at the point where it Wa$ left off the preceding season. 

Lindbergh Pueblo Survey 

Col. Charles A Lindbergh's attention to .the possibilities of aiding 
arch<eoh>gists through aerial surveys w~rs first ·attracted d ming hi.s 
Centr.al Ame1ican trail-bl<t?ing Aight for Pan American Airways, Inc. 
As the jungle panor-ama of Yucatan unrolkd beneath him; he saw, half 
h~dd~n amid tropical foliage, the ruins of a great temple. 

Upon his retur.n to Washington he asked the secretary of Smithsonian 
Institution to suggest books which would tell him about the ruins he 
had seen. The request was turned over to President Merriam of 
Carnegie Institution of Washington, ,.vho invited Lindbergh to spend 
an evening with bini examining examples of Mayan ar.t. Li11dbcrgh 
then learned what Carnegie Institution Yvas doing to pem.: tnite the 
mystery which envelops the early American peoples in both Central 
American and Southwest~rn U nited States. H e s.howed an unusuitl 
interest i11 th,e work and S\Jggested that aircraft m ight be f.oun.d valuable 
in photographing {lii)trict$ bel i.eved ;trchreologicall y important. 

Flying over the 1·oute 9£ Tranc<;~ntinental Air Transport, I nc., which 
traverses the hea . .rt o£ the P.ueblo r.cgio)\, Colonel and Mrs. Lindbergh 
ma.de a rapid flight across a section plotted out for them by Dr. A. V. 
Kidder, chief archredlogist of Carneg·ie Institution, who had spent fifteen 
years io the Southwest under the auspices of Phillips Andover Acaden1y. 
They photographed the ruins anrl topographical feature.s suggested by 
Dr. Kidder on their hurried flight vvest ward and later returned for a 
more careful exploration of the region. 

On the eastward ilight from California they passed over Canyon de 
Chdly, several hundred miles west ·of Dr. Kidder's Pecos camp, and 
sighted a number of small ntins perched high up among the cliffs under 
a rim of rocks. They were so situated that they could not be seen 
from the canyon bottom. Flying on tney sighted the camp of Earl 
Morris, also of the Carnegie staff, in Canyon del Muerto. Pick:ing 
out a flat place on the mesa several d<tys later , Lindbergh landed his 
Curtiss Falcon (Curtiss D-12) ·biplane, and with Mrs. Lindbergh spent 
the night at Monis' camp to report their discovery. The party climbed 
the cliffs. the next day and examined the ruins which, so far as it is 
known1 were never before visited by white people. 

More than 100 photographs ~es.tify to the thoroughness with which 
the Lindberghs conducted their seY:e;ral days' survey in the Pueblo region. 
They show vividly how the airp-lane can be used profitably to aid 
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PLANE ATI1S ARCH lEOU ) GlSTS 
Colonel and M rs. Lindl1er.gh land at Flores, Guatemalan Olltpost town. in 
their Pr·att and Whitney \Vasp-powered Sikorsky amphibion while aiding 

archre<>IQgists in their l.Vfayan sun,ey. 

LINDBERGH$ PHO'l'OGRt\PH lWlNS 
Ancient Mayan temples. photographed from the air for the. first time by 
Colonel and Mrs. Lindbergh. The Eall Court, El Castillo ami Temple of 
the Warriors are ·seen· i'n the· rear, with the Caracol, a tower-like structure, 

in the center. 
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archreologists in their work to piece together the facts of an earlier 
civilization. Some of the photographs show clearly the relation that 
existed in ancient times between water supply, land available for farm­
ing, and easily defensible house sites, matters which are of the greatest 
importance to scientists as they try to picture the conditions under which 
prehistoric peoples lived. 

Lindbergh-Carnegie Maya Survey 

Although archreologists have been pushing their way into the Maya 
region of Central America for years, they have been so buried in the 
welter of forest, their outlook has been so stifled by mere weight of 
vegetation, that it l1as been impossi,ble to gain a comprehensive under­
standing of the real nature of this territory, once occupied by America's 
most b.rilliant civilization. Since all people, ancient and mo·dern, are 
largely products of their envi1·onmcnt, scientists point out that this 
understanding is highly essential. 

The labors of many explorers and scientists have made clear that 
long before the time of Christ there arose in the ew World an inde­
pendent civilization which culm inated in the great cities of the Maya 
Old Empire. The cities were built and occupied while Europe was in 
the Dark Ages, but they, like Rome, fell, and their high tower-temples 
and many-chambered palace-monasteries were engulfed by the jungle. 

It was to gain the first comprehensive view of this country from 
the air that the L indbergh-Carnegie Maya Ex'Pcdition was organized, 
with Pan AmeTkan Airways, Inc., and the Carnegie Institution of 
Washington co-operating with America's best known flier. F inishing 
their swing around the Caribbean in a Sikorsky (2 Pratt & Whitney 
Wasps) amphibian, Colonel and Mrs. Lindbergh met ·the other mem­
bers of their party O ctober 5 at Belize, the capital of British Honduras. 
Oliver Ricketson, Carnegie Institution archreologist, had come down 
from his headquarters in Guatemala City. D r. Kidder and W. I. 
Van Dusen of Pan American Airways had flown to Beliz,e from Miami. 

Taking off from the Belize harbor the following morning, Colonel 
Lindbergh and his party headed up the Belize River, cutting straight 
across its thousand loops and bends, high above the rapids and shallows 
that make boat travel so slow. A hundred miles inland the plane turned 
northward into the P eten region. In a few minutes the roof-combs of 
the great temples of Tikal, queen of Old Empire cities, became visible. 
After circling low for photographs a straight shot was made for 
Uaxactun, the oldest known Mayan city. It was discovered in 1916 
by Dr. S. G . Morley and had been the site of Ricketson's excavating 
work for four years. 
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UNDJ3ERGHS DELVE INTO PAST 
''White House" ru ins (in <;irc.lc), the 1·cmains of a pre-histo ri<; Pueblo cliff 
tlwel ling in Canyon ric Chelly, photographed by the l,indberghs on their 

southwestern flight. 

"WUITE HOUSG" RUINS 
One of the Pueblo cliff dwel lings investigated by the Lindberghs in Arizona 

and New Mexico, examined at close range. 
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From T ikal to Uaxactun is a long day's journey by mule train, a 
journey that is made possible only after the trail has been cleared. The 
Sikorsky did it in exactly six minutes ! Ricketson's clearing and camp, 
and the stmnge, sgi)at, grotesquely sculptured pyramid he has laid bare, 
"'vere photographed as Colonel Lindbergh Hew close above the tree tops. 

Beyond Uaxactun lay unknown, un inhabited country, and Merida 
was still 400 miles away, so no deviation could be mad e from a direct 
northward course. The sea of jungle proved to be unbroken. Hour 
after hour the green floor of the tree tops Howcd back under the speed-

/ 

SIGHT MAYAN PYl{f\M.ll) 
Colonel and Mrs. Lindbergh, workLog w ith :)l'Ch:\~ologist<; of Carnegie Institution, 

P.lwtographed th is anc:ient May a ruio at Uaxatun, Guatemala. 

ing plane. Ninety miles beyond U axactttn there app'eared. a flaHoppecl 
pyramid surmowited by two temples, the culminating structure of a 
forgotten and forest-S\,iallowed city. It was believed that this was new 
or might be a site called Hio Becguc, discovered in r912 by R. E . 
Mervin of Peabody Museum. 

Northward again the plat1c sp'Cd, over vast stretches of green, \lntil 
the palm-thatched huts of the first small frontier settlements of Yuc~ttan 
were reached. Them the to>Vn became larger; finally M erida came 
into sight and soon the amphibian plane settled down on a landing field. 
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The first objective of the next day was Chichen Itza, largest of 
New Empire cities, whose temples and pyramids, 'cleared by the ·Mexican 
government ·and c,u·negie Institution, showed snow white agains.t the 
green fOliage. The party then turned southward and laid a cow·se 
fo r Belize, somewhat to the ea~t of the course followed the day before. 
The plane passed over cownry hitherto untraveled; country so densely 
overgrown that no trace of ruins cou ld be discerned. Flight-s of the 
first two days covere{l about I,ooo miles, much of it over regions never 
traversed by white men, -and none of it ever. before seen from the air. 

The party struck out on October 8 for Peten, searching for ruins 
whose general location was known. The cities of Yaxha and Nakum 
were picked up, then Tikal and U axactun, and eastward to ~ ~mall 
ruin, possibly new, which could be seen on the skyline. The plane was 
landed in Lake P eten, where ~th.e Guatem·alan outpost town o.f Flores 
crowds an island in the lake, and after a short rest rose to fly SO\.Jthw-ard 
over a vast, flat stretch. Qf ~.lt¢rnating savanna and woodland, toward 
the riortheril tributaries of Pasion River. Tbe night was spent on a 
little key miles out in the Gulf of Honduras. 

On the fourth day, October 9, the region inland from the coast 
between Belize and Coba was surveyed and two previously unknown 
1\IIaya ruins discovered, one of which was said to be of considerable 
magnitude. Another large site over which the plane passed was believed 
to be new. The night was spent at Cozmnel Isrand, where Pan Amerimn 
Airways, Inc., has a base. On the following morni.ng the party revis­
ited Coba to recheck observations and headed fot' Cuba, ·Miami and 
home. 

\Vbile Carnegie Institution scientists reported the value of the dis­
coveries made on the trip to be great, the expeditioD would have been 
!ZOn.sidered successful if it did rto more than call the attention of the 
wotld to the richness of the 1\!Iaya civilization, and educate the g~neral 
p1.1blic to a better trnderstand ing of the archreologist's work in the region. 
U ndeniably, Lindbergh's flight accomplished this. It alSo demonstrated 
the pgssibiLities of photographing unexplored regions from the a·ir' to aid 
scientists in their search for undiscovered ruins. 

Alaskan Aerial Survey 

A power site of more than 20,000 horsepower was discovered in the 
Tongass National Forest, southeastern Alaska, by planes of the United 
State Navy Alaskan Aerial Survey,· which mapped more than 10,000 

square miles of the little explored American territory. Four Loenirig 
(lJratt & V\Thitney Wasps) amphibians were used by the Navy fliers 
to photograph and map the territory. 



I?6 AIRCRAFT YEAR BOOK 

Flying from California May I 5 the expedition, headed by Lieutenant 
Commander Radford, spent the summer in completing a survey of the 
Tongass National Forest begun three years ago by a similar Navy 
aerial expedition. The forest covers practically all of southeastern 
Alaska which i~ the panhandle between Skagway and Ketchikan. The 
first expedition smveyed approximately 10,000 square miles, and the 
second group completed about the same amount of territory in the 
national forest, and in addition ~~bout 3,000 square miles outside the 
forest in Glacier Bay. About 5,000 square mites of the forest remain 
to be photographed from the air for map and resource-estimating pur­
poses. 

T he great power site discovered was on the east side of Taku I nlet 
near Greely Point. Lakes, streams and other important topographic 
features of the Tongass forest, the existence of which had not been 
known previously, were revealed by the survey. 

During the course of the flight to and from the surveyed area and 
during the photographic flights over the forest, four planes of the expedi­
tion were fl own 8oo hours or about 640,000 miles. The flying was 
completed with but one forced landing, which occurred at Fresno, Calif., 
and no damage whatever was incurred. 

Before the aerial su rvey expedition began its work, none of the 
greater pan of the land surface of southeastern Alaska had ever been 
surveyed. The shore lines of the islands and the mainland had been 
delineated, but farther inland the maps were largely blank, even within 
one mile of tidewater. 

The need for accurate maps of southeastern Alaska was considered 
imperative to the success of the mining, fishing, lumbering, power and 
industrial development of the territory. The extended investigation of 
timber and power resources made by the U . S. Navy exped ition was 
made as a preliminary step to the establishment of the paper-making 
industry in Alaska. The Tongass National Forest, according to the 
survey estimates, contains enough pulp timber to supply 25 per cent of 
the newsprint needs of the United States daily in perpetuity. The 
survey was made by the Navy fliers in co-operation with the Geological 
Survey, Bureau of Public Roads and Forest Service. 

While the Alaskan survey was in progress two other Loening (Pratt 
& '.Vhitney Wasps) amphibians, attached to the West Indian Aeria.l 
Survey Ex'Pedition sponsored by the U. S. Navy, completed the photo­
graphing of a large section of Cuba's coast line for use in the develop­
ment of new hydrographic maps. The two Navy expeditions furnished 
excellent examples of how airplanes can be used to advantage in carrying 
on scientific exploration and mapping. 



EXPLORATION RY AIR 

THROUGH THE !rOLE 
Loening amphibinns of the Ala~l.an Aerial Surve) spot a hole through the clouds 

as they head into the Oakland airport in Californi3. 

MAPPING ALASKA BY AIR 

Another important section of Alaska was mapped from the air with the~e 
cameras of the Second Ala~kan Aerial Survey. Lieut. E. Burkett, Lt. Com. 
A. W. Radford and Lieut. R. J. \Vhitehcad, officers of the expedition, 

are in the background. 
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Dominion Explorers, Ltd. 

Recogniz ing the value of aircraft for exploration purposes through 
minor scale operations in previous years, "big busi ness" winged its way 
into the barren lands of northern Canada in search of precious metals, 
new water power sites, and oil in 1929. T hey found success but with 
it some of the same hardships that the "mushers" of another generation 
endured. 

Dominion Explorers, Ltd., a subsidiary of the T hayer Lindsey 
mining interests of Canada, organized a $2,000,000 expedition to push 
inside the Arctic Circle and determine the truth of fabu lous gold 
deposi ts passed down through I ndian legends. Capt. Ch<Lrles Sutton, 
pilot for one of the company's planes, took delivery in March on Fair­
child (Pratt & Whitney vVasp) monoplanes to be used in the far 
north. H e described some of the expedition's plans for a survey of 
60,000 square m iles in a fleet of planes. 

One plane demonstrated its ability to do as much work in a day, 
Sutton said , as a hundred prospectors using the old methods of canot: 
and pack. The prospecting planes Ay over an a rea under survey with 
the expedition's chief geologist in the cabin. He marks promising rock 
formations on his map as he sees them from the air, and then has 
prospectors of the old school sent out in other planes to work the site. 
Five or six valuable gold claims were staked in this way. 

Radio brought regular repo rts of the expedition's activities back to 
the mining inte rests' heaqquarters in W innipeg until the palty pushed 
northward f rom Baker L ake-2,000 miles north of Winnipeg. I n two 
airplanes they sought a rich copper deposit described by prospectors of 
another generation. T hey left Baker L ake September 8 and were not 
heard from until November 4· During that time one of the greatest 
aerial rescue searches in history was organized, with a dozen planes 
combing the northern wastes on flights totaling 12,000 miles. Col. C. 
D. H. McAlpine, president of Dominion Explorers, Ltd., and his party 
of seven finall y reached the outpost at Cambridge Bay, within the Arctic 
Ci_rcle, and told one of the most thrilling stories of adventure, hardship 
and rescue ever to come out of the far north. 

Lost in the Arctic wilderness the two planes spent their gasoline 
supply in wandering flight and were forced to land. Slowly making 
thei r way back across snow and icc, the party scarcely escaped drowning 
when the icc in Dease Strait broke up, delaying their return. T hey 
reached Cambridge Bay November 8, and the extensive aerial search 
was ended. Planes refueled, they headed toward Winnipeg to end the 
year's adventures. T he expedition plans to spend four years in the 
northern dominion. 



CHECKI~G 1\LASK/\'S RESOU RCES 
Three Loening Amphibians (Pratt and Whitney \Vasps) of the U. S. Navy Alaskan Survey Expedition Ry over 

Twin Lake near Juneau, Alaska, during thei r investigation of Alaska's vast resources from the air. 
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Northern Aerial Minerals Exploration, Ltd. 

Another Canadian commercial company organized to carry on exten­
sive p1·ospecting for minerals in Northern Canada, Northern Aerial 
Minerals Exploration, Ltd., continued the operations started in 1928, 
when the company Hew JOO,OOO miles without a single casualty to 
prospectors or loss of supplies. 

John E. Hammell, president of the company, reported the staking 
of five miles of iron ore claims on Belcher Island in Belcher Bay, said 
to be an extraordinarily rich deposit. Gasoline, oil and food were cached 
by the expedition at 26 bases and plans f.or extensive operations laid out. 
Planes were used for geological surveys and for pack1I1g supplies and 
prospectors from the nearest civilized outposts to the claims. 

Future Use of Aircraft 

The 1929 exploration flights took the use of airplanes as aids to 
scientific research out of the "novelty" field and demonstrated the possi­
bilities of mapping and exploring the world's "blind spots" from the air 
in a fraction of the time that man might hope to complete his work by 
ordinary methods. 

I t opened up tt new field of interest for scientist and pilot ali ke, and 
brought a new touch of romance to a field of study, rich in the lore 
of the past, but little regarded by the rising generation. 



CHAPTER XII 
MILITARY AVIATION 

PLANES of the United States military establishment flew a distance 
equal to I ,955 times around the world at the equator during I 929, 
shattering all previous records for hours flown by military planes 

in a single year. All branches of the Army, Navy and Marine Corps 
piled up a total of 46,9r8,885 miles flown. 

The Army Air Corps and Air Corps Reserve flew a total of 
27,405,790 miles, an increase of 7,859,340 miles more than 1928. The 
Navy and Marine Corps turned in logs for the year aggregating 
19,5 13,095 miles, an increase of 51377,605 miles more than 1928. 
Although thousands of landings and takeoffs were made by Navy planes 
on aircraft carriers at sea and both services flew millions of miles in 
wing-to-wing formations, diving, looping and executing acrobatics neces­
sary only in miLitary aviation, more than a half million miles were 
flown for each fatality recorded during the year. It was a brilliant 
record of performance, worthy of tribute to the high type of personnel 
trained by the military services and the excellence of their equipment. 

The Five Year Program, approved by act of Congress in 1926, 
required, at the conclusion of t he second increment, 1,237 regular officers. 
On June 30, 1929, there were 1,143 officers commissioned and detailed 
in the Army Air Corps. The second increment called for 220 reserve 
officers on extended active duty with the Air Corps. Though funds 
were available for the assignment of but 1 JO reserve officers to extended 
active duty with tactical units of the Air Corps, 192 were ordered to 
duty. 

A survey made fo r the Assistant Secretary of Navy for Aeronautics 
revealed that the Navy and Marine Corps had 829 airplanes of their 
quota of 1,000 planes authorized by the F ive Year Program. 

"Naval aviation progress during the past year has continued to 
demonstrate the wisdom and soundness of the Navy's Five Year Build­
ing Program," Admiral Moffett said in his report. ''Progress toward 
the accomplishment of this program is continuing satisfactorily and it 
is important that this program be completed as authorized, on time and 
without material changes. 

"Developments of the past year also have conclusively shown the 
immense :value of aircraft carriers and it is considered that the most 
import:wt requirement of naval aviation at the present time is to secure 
as soon as possible the additional carriers necessary to give the Navy 

I8I 
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the authorized carrier parity of tonnage allowc.d under the \Vashington 
Limitation of Armament Treaty." 

Both F . Trubee Davison and David S. Ingalls-~xperienced fliers 
themselves- carried out the duties o·f their offices in a way that brought 
commendation from leaders interested in the proper development of 
military aviation. Mr. Davison continued as Assistant Secretary o.f 

PERFECT FORMATIONS 
Precision Hying is routine work for fighting p laJ1es of the Battle Fleet seen 

over San Diego. 

' 1\T ru· for Aerenautics, a position he has held since it was create.d in 
I 926, after President Hoover requested him to retain a place in the 
junior ~:;abinet . Mr. Ingalls, the Navy!s .only ace in the World '.Var 
and a flier of wide experience, was appointed As.sistant Secretary of 
Nayy for Aeronautics by P resident Hqover to succeed Edward P. 
Warner, who resigned to enter editorial work in i:he aviation field . 
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TORPEDO PL/\NES 
Martin torpedo and bombing pltlnes (Pratt and vVhitney Hornets) in fcorma tion 

over the Baale Fleer 

PIERCING SMOKE SCREEN 
U.S.S. Lexington pierces an aerial smoke screen in winter maneuvers at Panama; 

planes on her deck waiting to take off. 
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Admiral Moffett "vas reappointed Chief of the Navy's Bureau of 
Aeronautics when his term expired soon after Presid<;nt Hoover was 
inaugurated in March. Admiral Moffett built up and directed the 
fortunes of naval aviation since the Bureau of Aeronautics was estab­
lished in 1921. Maj. Gen. J ames E. Fechet continued as Chief of 
the Army Air Corps,. a position to which he was appointed upon the 
retirement of Maj . Gen. Mason M . Patrick. 

CURTISS B-2 BOMBING PLANE 
Curtiss ('z Curtiss Conquerors) Condor bomber is a veritable fortress of the 
air, carrying beavy defeosivct; guns and a huge loa'd of explosives. It is 'tlie 

largest in usc l?Y the U. S. A.rrnY Air CoJ·ps. 

Army Air Corps Development s 

Experinient's in extending the range of military planes, carried on 
during the year by the Army Air Corps, were successful and considered 
ex.ceptionally signi'f1eant in. their influence upon tactical maneuvers, 

The year \vas op~ned With the breaking of all duration records fo.r 
heavier-th<j.n-air c.raft when the Army transport "Question Mark" 
remained aloft 150 hourS. This flight and the cor.nrnercial endurance 
refueling flights which followed it are reviewed in detail in the chapter 
on "Endurance Refueling Flights." The "Question Mark» flight led to 
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AIR C01U'.S PURSUIT 
The first Pursuit (:;roup frpm Selfridge Field flying in formation at the 

Nati·onal l'ir Races, making h~tters "A C." 

H EADED F()R PANAMA 
Capt. Ira Eaker flies over Kelly Field in the new Boeing Pr2 (Pratt and Whitney 

\Vasp) Qll his speed trip to Panama. 
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other experiments by the Army Air Corps designed to carry out tactical 
missions with the aid of tefueling in the air. Dm·ing the extensive 
Air Corps maneuvers 1n Ohio in May, a. Keystone bomber successfully 
carried out a bombing raid on New York City from Dayton, 0., with­
out touching its. wheels to the ground on the round nip flight. 

Capt. Ross G. Hoyt's flight .from New York to Alaska ancl Capt. 
Ira C. EakeJ's da;;h hom Brownsville, Tex., to Panama, Teviewed in 
0the1· chapters, were staged as further experiments to cletcnnine the 

CATAP ULTED TO SEA 
VougJ1t (P1:au arrcl Wnltnef"·~w-asp) Corsair being catapultetl from .one of 

til§ U. S, Navy Batt~ships whlk in m<Jneuvers in Panama . .... ... _ . ..~ 

-~ 
range of pursuit planes wi'tn the aid of efficient ground refueling devices. 
These flights · and .others staged in the series of tests proved conclusively 
to the Army Air eorps chie.fs that the Jaoge .of bombers could be 
doubled through the aid of refueling in flight; and that the unusually 
high speed of these heavily laden planes threatened to enable them to 
outdistance their pl'otecting pursuit planes. Experiments also were 
planned ;to test the capabilities of two-place pursuit p};)oes. 

:More than 200 planes w.ere concentrated at Columbus and Dayton, 
0., during the Army Air Corp;> mane;tnrers in May. Tactical problems 
were carried out in a mythical war between two armies~ represented by 
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!'ASS IN REVIEW 
Keystone bombers ( twin Pratt and \Vhitney Hornets) of the Second Rombard­
ment Group roar across the field in front of the stands at the National Air Races. 

AIR CORPS MANEUVERS 
Lieut. Odas Moon (left) and Lieut. Eugene Eubanks prepare to take off in a 
Keystone Bomber (twin l'ratt and 'Whitney Hornet} on their succssful non-stop 

bombing raid on ~ew York City from Dayton, 0 ., during maneuvers. 
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units based at Columbus and Dayton. The maneuvers were the most 
extensive carried out by the Air Corps during peace time and demon­
strated the value of aircraft as an arm of the national defense. 

Capt. A. W. Stevens of the Army A i1· Corps carried out extensive 
experiments in the development of super-cameras for long distance aerial 
photography. The results of his work iu the Rocky mountains demon­
strated the practicability of photographing objects on the g round more 
than 200 miles away, invisible to the naked eye. 

Tables containing detailed info rmation on the strength of the Army 
Air Corps, equipment, flying time, planes and engines purchased during 

GIANT BOMBER 
General W. E. Gi llmore, assistant chief of U. S. Army Air Corp$, is dwarfed 
beside the huge Curtiss Condor (twin Curtiss Conquerc)rs), with its 4,000 
pound demolition bomb beneath the fuselage. The bomb could wipe out a 

whole community with one strike. 

the year, appropriations, and other statistics are included in the Appendix. 
A complete directory of officers commanding the various branches and 
units in the Air Corps also is included. 

Navy Bureau of Aeronautics 

Naval aviation opened its year with the fleet's annu al cruise in 
southern waters, participated in for the first time by the two aircraft 
carriers, Saratoga and Lexingto:1. Approximately 285 airplanes were 
operated with the fleet duri ng the year. Scouting, torpedo and bombing, 
observation and fighting planes were carried on the Lexington, Saratoga 
and Langley; and fighting and observation planes were operated from 



SEEING 200 MILES 
New 0. S. Army Air Corps long-distance camera photographs mountains zoo miles distant, totally invisible to the 
naked eye. Mt. St. Helens, Wash.; Mt. Washington, Ore.; Mt. Jefferson, Ore.; Mt. Rainier, Wash.; Mt. Hood, 
Ore.; Mt. Adams, Wash.; and Three Sisters Mt., Ore. (foreground) are grouped in this shot taken with 

soo millimeter Ieos. 
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catapults on the battleships, while each light cruiser carried two observa­
tion planes. 

Together with the battleships and cruiser planes, pilots from the 
Lexington and Saratoga demonstrated every possible form of offense 
against surface craft and shore bases during the Panama maneuvers. 
Torpedo planes delivered attacks through smoke screens, fighting planes 
attacked surface vessels and shore stations, while radio-equipped observa­
tion planes kept the ships constantly informed of all phases of the "war." 

SUJ>E.R-HUl\11\N "EYE" 
Capt. A. W. Stevens (right), with Lieut. J. D. Corkille, using the new K-6 

camera, capable of photographing objects more than 200 miles distant. 

A night raid sent out by one of the carriers "·hilc she was yet 150 miles 
off the coast of Panama, thcoretica11y destroyed the locks of the canal. 
Nea rly a half million miles were flown by 247 planes in every kind 
of weather and other varying conditions without a single serious accident 
du ring the maneuvers. 

At the end of the year, the Navy had on hand or in production 
aircraft suitab.le for carrying out aHy mission which the forces afloat 
might be called upon to accomplish. Two new types of fighters were 
in production and a third type was under experimentation; deliveries 
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A NIGH'l' ATTACK 
An Army Air Cor ps photographer flying over the Battleship "Wyomin,g" in 
Hampton Roads, Ya., made this picture hom r,2oo feet altitude at 9:30 o'clock 

·at night. The ship i~ 560 feel long; · 

TURNING NIGHT INTO DAY 
The use of night photography by the Army Air Coq)s was spectacular ly demon­
strated on t11e ev e of President Hoover'-s inaug·uration when Capt. A. W. Steven·s 

t.ook this view of the national c11pitol at 10 o'clock. 
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were being made on a large order of observation p l.ancs, w·hile two new 
experimental types w er e under te·sts ; a modification of the stand ard 
torpedo and bombing plane was in production and severa l experimental, 
types were being tested . Development of a patrol boat program, along 

WI NG TO WING 
Boeing fij!:hters (Pratt and 'Vhitncy ·wasp) leave the aircraft carrier and fly 

in peri'ect ft:>rma tion over Coronado, Ca.l. 

both nJonoplanc and bip lane lines, was p roceed ing satisfactorily. Fifty­
five of the biplane type knowc as the PN-r2 were und.er contract, 
and a small production order had been placed for the monoplane patrol 
boats similar to the XPY-r. 

To provide all types of pl<)nes w ith sui table powe r plants, aircnft 
engine development was stressed to obtain increased reuability along 
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FIGHTING PLAN llS 

Boeing fighters (Pratt and Whitney Wasp) · Of the Battle Fleet in formation 
over San Diego, Cal. 

"HIGH HATS'' MANEUVER 

Three planes of the Navy "High Hat" Squad1·on take off and mane11ver tied 
rogether on west coast. 
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with further reductions in weight, factors considered mandatory in the 
design and construction of naval aircraft because of the limitations 
imposed by shipboard operating conditions. The aircoo led engine, r ang­
ing in power from 200 to 6oo horsepower, was standard in all types 
of navy planes. 

The Marine Detachment in N icaragua and the Naval Aerial Survey 
Detachment in Alaska provided a spectacular demonstration of how 
aiJ"craft can be used. In )J icaragua, six tri-motored transport planes 
were in daily usc transporting personnel, food, ammunition and other 
supplies in every kind of weather over wild country. The " ·ork of 

COUNT THTO:M 
More !'han roo planes on the fli ght deck of the U .S.S. Saratoga, aircraft carrier, 

during maneuvers at Panama. 

the Alaska Survey planes is reviewed in the chapter on "Explorations 
by Air." 

Progress on the K avy's lighter-than-air program was marked by 
the beginning of actllal construction on the first of two new ·giant 
dirigibles, ZRS-4 and ZRS-5, and the completion of the metal clad 
airship, ZMC-2. The achievements in airship development and the 
navy's part in the program is considered in the chapter on "Airship 
Development." 

Tables containing detailed information on the streng th of the Navy 
and Marine Corps aviation units1 their equipment, llying time, planes 
and engines delivered from contractors during the year, appropriations, 
and a directory of commanding personnel is included in the Appendix. 



CHAPTER XIII 
GOVERNMENT CIVIL AVIATION 

I N CREASED activity in aviation during 1929 heaped new burdens 
upon the Aeronautics Branch of the Department of Commerce, 
but the Government kept pace and continued to be a prime factor 

in stimulating public confidence in aviation. The efficiency with which 
Government officials continued their program for the promotion and 
regulation of civil aeronautic-s under the Ai.r Commerce Act of 1.926 
brought a measure of governniental protection to .users of air transpoTt 
found no other place in the :world. The Aeronautics Branch, by provid­
ing airworthy aircraft, con1petelit pilots, adequate airways and standard 
air traffic rules, was insL1ring the protectiop of the· flying public. 

Under the leadersh1p of Maj. Clarence M. Young and William P. 
MacCrackcn the Aeronautics Branch expanded its facilities within the 
limits of ;!ppt:opriations to care for the increased burdens. l\ilaj·ot· Young 
sueceeded Mr·. MacCracken as Assistant Secretary of Commerce for 
Aeronautics October I, when the latter resigned to enter the aircraft 
·industry after he had served in the President's junior cabinet since the 
formation of the Aeronautics Branch in 1926. 11ajor Young had been 
Di·reotor of Aeronautics in immediate charge of the branch since it 
was formed and had the background, training and experience necessary 
to .carry on the work without interntptioh. He served with the Arnet·i­
c:ar1 aiJ· force in Italy during the VVorld War ~ocl maintained his active 
qualification as a pilot, flying his own plane ori government business 
to all parts of the country. Early ip 1929 he mad.e an extensive tour 
of Europe {or the government, flying 'an Am~rican airplane which he 
transporte9 with him. 

C4;1L Harry H. Blee, who had served as chief of the division of 
ai.rports and aeronautic information, was made Director of Aeronautic 
Development. Gilbert G. Budw ig, who had been chief of the inspec­
tion section, was appointed DireCtor of Licensing and I nspection. The 
two new directors shared the duties formerly held by Major Young 
under the reorg~nization arrangement.* 

The work of t he Aeronautics Branch included : inspection and 
licensing of aircraft; examination and licensing of pilots; identification 
of aircraft; establishment and enforcement of air traffic rules and regula­
tions; investigation of aircraft accidents; establishment and maintenance 

*Complete directory of officers of tbe Department of Commerce·, Aeronau.tics Branch, 
includ'ed 'in 'the Appendix. 
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of civil airways; equipment of airways with intermediate landing fields, 
beacon lights, radio apparatus and other aids to aerial navigation; main­
tenapce of a comprehensive airways weather service; charting of airways ; 
publication of air maps ; conduct of scientific resc<trch; rating of flying 
schools; publication of air commerce bulletins ; encou ragement of munic­
ipal airport construction; ratiug of airports, and the collection and 
dissemination of air commerce information. 

The rating of flying schools* was a oew duty added to an already 
lengthy list through an amendment to Air Commerce Act of 1926 
passed February 28, 1929. It gave the Secretary of Commerce power to 
examine and rate civilian fl ying schools giving instruction in flying 
upon the request of the owners or representatives of the schools. The 
importance and value of this work in raising the standards of flying 
schools is discussed in greater detail in the chapter on "Aerial Service." 

Plans foT rating all airports in the United States on the basis of 
their facilities were fo rwarded another step during the year when 
inspectors began the actual work of examining ports which had applied 
for ratings. A list of airports and their ratings was to be published 
early in 1930 as the work progressed. 

Perhaps the heaviest portion of the new burdens fell upon the 
section charged with inspection and 1icensing of aircraft, pilots and 
«>quipment. New students planning to take Hying instruction heaped 
more than I 2,000 requests for student penn its on the section. The 
section had issued 29,000 student pem1its since it began its work in 
1926. More than 4,000 pilots were licensed during the year, bringing 
the total licensed to 9,472. A total of 3,021 mechanics were licensed 
to raise the total to 7 ,404. Aircraft licenses were issued on 2,490 
planes, making a tOtal of 6,646 in torce, whi le 3,060 others were 
identified. 

Two hundred and eighty-two airplanes had received approved type 
certificates at the close of 1929, while 157 had been approved for license 
without requiring an approved type certificate. t Thirty-five engines 
had received approved type certificates and 1 1 others were approved 
without certificates. Fourteen foreign engines had been approved with­
out issuing certificates, and 134 propellers had been approved with cer­
tificates after exhaustive engineering tests to insure their airworthiness. 

The work of the medical section, charged with examining pilots and 
students to determine their physical fitness to fly airplanes, increased 
more than 250 per cent during the year. More than 30,000 physical 
examinations were given by the corps of physicians associated with. the 

• List of approved flying sc hools in Appendix. 
tComplete list of approved type certificates for airplanes, <llllines, propellers un<l 

pontoons included in Appendix. 
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medical section in all parts of the country t~nd the proper forms filed 
in Washington. The number of medical examiners was increased from 
366 to more than 700 to care for the heavy burdens imposed upon the 
section.* 

The progress made by the airways and airports divisions in buildiJ1g 
up a nationwide netwo rk of civil airways with adequate landing facilities, 
and the work of the W eather Bureau which has been co-ord inated with 

COl.Ll ER TROPHY AWARDED 
President Coolidge presents famous trophy to Aeronautics Branch of tbe Depart­
ment of Commerce for meritorious work. (Left to Right) Pre~ident Coolidge, 
Maj. Clarence Young, Senator Hiram Bingham, Dr. G. M. Lewis, and 

William P. MacCracken. 

these divisions, is reviewed in the chapter on "Airports and Airways." 
While appropriations of the Aeronautics Branch during the fisca l 

year 1929 increased on ly 45 per cent over the previous year, the burdens 
of increased work were doubled, R ea lizing that the next year may mean 
another doubling of these burdens, Nlajor Young requested increased 
appropriations which would remove the handicaps of inadequate equip-

•complc!c list or med ical examiners for pi lot~ incl uded in tl1e Appendix. 
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ment and insufficient personnel. The request was made m his annual 
report to the Secretary of Commerce. 

Notwithstanding the possible handicaps of inadequate appropriations, 
the Aeronautics Branch carried on its work creditably and continued 
to make a major conuibution to the development of civil aeronautics. 
Close co-operation with the industry was maintained on all questions 
of regulation arising, and a profitable liaison built up between the Aero­
nautics Branch and the industry's trade association, the Aeronautical 
Chamber of Commerce. 

National Advisory Committee for Aeronautics 

An extensive program of research investigation based upon problems 
presented to it by the Army, Navy and commercial industry was carried 
on by the National Advisory Committee for Ae ronautics at its Langley 
Field, Va., laboratOI'ies. The committee's Follrth Annual Aircraft 
Engineering Research Conference was held May 15 at Langley Field 
to review the work of t he past year and outline a new research program 
for the new year. 

Considerable attention was focused on the problems of aerodynamic 
safety, and a series of research projects were carried out in the wind 
tunnels at Langley Field. The possibility of developing an airfoil havi11g 
a Aat-top lift curve as a means of preventing accidental stalls in landing 
or taking-of£ was considered in the experiments. Other research problems 
included st udies of autorotation, ice formation, slots and flaps, landing 
gear loads, pressure distribution on control surfaces and spinning. 

The committee made the results of its i1westigations available to the 
industry through technical reports and notes. Aircraft C irculars, describ­
ing interesting foreign planes, and T ech nical Memoranda, providing 
translations of valuable foreign technical articles, also were issued by the 
committee to everyone interested .* 

T echnical aspects of some of the most important research investiga­
tions carried by the Committee are considered in the chapter on 
"Trends in D esign." 

P atents ~nd Design Board 

The Aeronautical Patents and D esign Board, created to inquire into 
the value and possible use by the government of aeronautical inventions 
submitted to it, considered several hundred designs passed on to it by 
the National Advisory Committee for Aeronautics, 

•comr}lcte list of publications of the N"tional Advisory Committee for Aeronautics 
with~ directory of its officers iuclutled in the Appendi.x. 
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The Assistant Secretaries for Aeronautics in the D epartments of 
War, Navy and Commerce were members of the board. Assistance 
of the National Advisory Committee in eliminating the least valuable 
inventions lessened the burdens formerly imposed upon the board. 

United States Coast Guard 

The Coast Guard maintained its enviable record of thousands of 
miles flown without a single forced landing. The five airplanes operated 

OFF T H e LEXINGTO::-.r 

Vought Corsair (Pratt and Whitney Wasp) taking off the flight deck of the 
U.S.S. Lexington, aircraft carrier. 

by the Coast Guard were used in scouting vast areas off the shor-e, 
averaging 100 miles but occasionally extending as far as 350 miles out. 

A new plan designed to have every Coast Guard station along the 
coast serve as a checking station for airplanes was put into e.xecution 
during the year with satisfactory results. The system served as a 
combined observation and message relay service. As an airplane bound 
along an established coastal airway passed a Coast Guard station, the 
man on duty tclepl~oned a description of the plane to the next station. 
If the pla11e was not sighted within a reasonable length of time, a tele-
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phone call was sent back and an immediate search started. Fifteen 
stations from Charleston, S. C., to Rockaway, N. Y ., were nameo as 
checking stations. 

The Coast Guard planes responded to many calls to search fo r lost, 
stolen or overdue vessels, and were particularly active in sei:w res of 
vessels attempting to smuggle contraband into the United States. 

WITH FLEET ON MANEUVERS 
Planes aboard a U. S. Navy ai rcraft carrier with the fleet on winter 

maneuvers at Panama. 

Helium Board 

T he Hel iwn Board continued to act as the co-ordinating and advisory 
body of the Army, Navy and Bureau of :VIines departments interested 
in the non-inflammable li fting gas used by lighter-than-air craft. Repre­
sentatives of each department were on the board , while actual control 
and production of helium remained in the hands of the Bureau of Mines. 

During 1929 approximately 515571000 wbic feet of helium was 
produced at the Amarillo, T ex., plant maintained by the government. 
AU of the helium produced was used or held in reserve by the An11y 
and Navy. N ew apparatus installed in the plant made possible marked 
economies in production of the gas. 
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Discovery of the richest natural deposit of helium the world has 
ever known was announced May 30 by the H cliurn Company of Louis­
ville, Ky. The deposit was reported so rich that the H elium Board 
anticipated a revolutionary influence on the development of dirigibles 
in the Unjted States. Fifteen thousard acres of the gas were discovered 
in the Sinbad area ncar Government Hrlium Reserve No. 1, Colorado. 

Since the Amarillo plant was in production on gas fo r the Army 
and Navy, the Helium Company Wll~ to .operate the Si nbad field for 
commercial purposes. The deposits would be taken over by the Govern­
ment only in case of a natu ral emergency. 

FO R ANTI-AIRCRAFT 
New type glider target attached to an army observation plane preparatory to 

taking of! on maneuvers. 

The Aeronautical Board 

Continuing its important work of eliminating the possibilities of 
duplication of effort in the Army Air Corps and Navy Bureau of Aero­
nautics, the Aeronautical Board brought about a greater degree of 
co-ordination bet\\·ccn the services. 

The board prevented competition in the procurement of material 
when the chiefs of the two services were unable to agree on procure­
ment. It also ascertained, befo re arrang ing to purchase aircraft, whether 
equipment of the type desired could be obtained from the other service. 

Board of Surveys and Maps 

The Board of Surveys and Maps co-ordinated all map-making and 
surveying activities of the government, investigating the needs for ne>v 
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maps and settling questions so far as possible when duplication of effort 
was threatened. 

The work of prepari ng air maps was delegated to the U. S. Coast 
and Geodetic Survey under the A ir Commerce Act of 1926. Fifteen 

AvVt\ITING STARTER'S STGNJ\L 
I1$SO(intcd Pt·css. 

Some of the 18 sta rters in the U niversity of Pittsburgh stadium for the 
National Elimination Balloorl Race. 

maps, gtvmg detailed information to pilots planning to fly the major 
airways, were issued by the end of 1929, and 27 other projects were 
under way.<t Plans for preparing sectional maps rather than strip maps 
of the airways alone were under way, with the first sectional maps due 

to be issued in 1930. 

•Complete list of airway strip m~ps in Appendix. 



CHAPTER XIV 
AIRPORTS AND AIRWAYS 

X1ERICAN airways in operation at the close of 1929, if placed 
end to end, would have extended one and a half times around 
the world at the equator. Almost one-third of this great aerial 

highway was lighted fo r 24 hour transport operations, setting a pace 
unequaled by any nation in the world. 

Sixty-two airways within the boundaries of the United States pro­
vided a network of 25, T97 miles-more than the circumference of the 
earth-and linked practically every city with a population over roo,ooo 
as well as scores o.f towns less populous. F ifteen foreign airways, flown 
by American t ransport planes, added 11,54 r miles to the total routes 
developed. 

Along 30 of the principal domestic airways, 10,358 miles were 
lighted adequately to permit 24 hour operations for mail, express and 
passenger planes.* T he lighted "boulevard of the sky" extended from 
the Atlantic to the Pacific, along both coasts and through the great 
Mississippi valley to provide night service between cities where over­
night hops were considered an economic advantage in the transportation 
of mail, express and passe!1gers. 

Equipment along the principal airways included 277 lighted inter­
mediate landing fields with J ,352 rotating beacons or flashing beacon 
lights. Nearly 2 1000 additional miles of airways were under cont ract 
for night lighting equ ipment.• Forty-six upper air observers and 207 

weather reporting stations disseminated information to pilots and pro­
vided radio telegraph, radio telephone, land telephone and radio beacon 
direction service to insure the safety of operations. 

While the Aeronautics Branch of the D epartment of Commerce, 
charged with the equipment and maintenance of all airways, forwarded 
this program during the year, municipalities and private interests turned 
an attentive ear toward the needs of transport operators and aided in 
the development of adequate ground faci lities. They recognized that 
while aircraft uses the air as its medium for navigation, aviation can 
advance o.nly so fas t as the grou nd facilities- airports and airways- are 
properly developed . Mindful of the Aow of traffic to those cities which 
provided facili ties fo r the railroads in their eady days, municipal cham­
bers of commerce and civic organizations ·backed the movement for 
municipally owned ports. 

•Complete airway marking and lighting table in Appendix. 

203 
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:Municipalities owned 448 of the 1,527 existing airports in the 
United States. This indicated the development of 34 new municipal 
airports during the year, but did not present a complete picture of the 
year's progress in the field of municipal airport building. New equip­
ment was added, lighting faci lities provided, or the size of the field 
increased in almost every city, town and village owning and operating 
an airport. There \vere almost twice as many municipal airports in 
1 929 as there were two years before. 

Possibly no single factor had a greater inHucnce on the co-ordination 
of effort in the field of airport building than the forum for exchange 
of ideas and experiences provided through the national and regiona l 
meetings of the Ai rport Section of the Aeronautical Chamber of Com­
merce of America. Five meetings held in widely separated sectio~lS of 
the country served to bring engineers, architects, city officials, airport 
managers and others concerned with airport development together fo r 
an exchange of data on airpor t design, construction and management. 

The National Convention of the Airport Section, May 15 to 17, 
in Cleveland, Ohio, brought more than 300 persons charged with air· 
port construction and management throughout the country together 
for the first time. The minutes of the meeting and records of the 
papers read constitute a compendium of thought and experience on 
airport development from the best minds in the field. Regional meet­
ings at Boston, September 21 ; Atlanta, O ctober I4i Los Angeles, 
November 7 to 9; and Bridgeport, December 16, served to bring 300 
other engineers, architects and airport executives together to consider 
the problems of co-ordinating airport building programs within theiJ" 
particular section. 

Airport managers in cities of 100,000 persons attending the national 
and regional conventions estimated that they must build their ports to 
care for a traflic of at least 100 planes a day if they are to meet the 
demands of aviation e~pansion within the next five years. The Airport 
Section, with M aj . Clarence M . Knox as its chairman, continued the 
wor k discussed at the conventions th rough constant contact with members 
in all pa rts of the country and through recommendations by the Depart­
ment of Commerce. 

C ommercial interests devoted greater attention to the development 
of airports during 1929, and several large corporations were formed 
for the sole purpose of constructing adequate land and seaplane bases 
near the principal cities from coas~ to coast. New York Air T erminals, 
Inc., and the Curtiss-Wright Airports Corporation, both subsidiaries 
of the C urtiss-Wright Corporation with William F . Carey as their 
president, were organized during the year to carry out a gigantic pro­
gram of airport development throughout the country. United Airports 
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SPOKt\N£ .'URPORT 
Tmprovements on the airport at Spokane, V.7ash., have macle it one of the best 

equippecl in the country. 

AIRPORT CLUBHOUSE 
Reception room of the well-furnished Montgomery Airport Clubhouse at 

Montgomery, Ala. 
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Company of California, Ltd., a division of the United Aircraft and 
Transport Corporation, was formed to develop a new airport at Bur­
bank, Calif., and operate the Hartford, Conn., port used by Pratt & 
Whitney Aircraft Corporation, with possible plans for other develop­
ments later. Fairfax Airports, Inc., an interest of vVood Brothers, 
developed a new port at Kansas City, Kan., and included several other 
midwestern projects in its program. . 

T ranscontinental Air Transport, Inc., and Western Air Express, 
two of the principal transport operators, also undertook to develop their 
own ports where municipal or public facilities were not available, in­
cluding weather reporting systems, r-adio corrununication and lighted 
airways. 

Besides 446 municipal airports and 470 commercial fields, there 
were 526 DepaJ·tment of Commerce intermed iate landing fields and 
mru·ked_ auxiliary fields along the nation's airways. Sixty-eight army 
airdromes, r 4 naval air stations and three unclassified 11elds raised the 
total airports in use to r,527.* This .represented an increase of 303 
over I 928, and 625 more than I 927. The Department of Commerce 
reported 1,353 additional airports proposed for construction in 1930. 

California continued to lead all other states in the number of air­
ports with 1 54· Texas had JOt; Pennsylvania, 85; Ohio, 76; Illinois, 
67; New York, s6; Oklahoma, so; Iowa, 45; M ichigan 44; and 
Florida, 41. 

Oakland Municipal A irport, Grand Central Air Terminal at Glen­
dale, Los Angeles MetJ·opolitan .Airport, Alameda Airport, San l\1ateo 
Airport and the Los Angeles l\!Iunicipal Airport wete representative of 
the general developp1ent in California. 

A 37 room hotel, with a restaurant capable of sening 185 persons 
·at one time, was completed at the Oakland :l\II unicipal Airport. A 
channel 300 feet wide and 16 feet deep was dredged direct to the airport 
from the deep waters of San Francisco Bay and a dock constructed at 
the airport terminus of the channel. A new building, combining hangar 
facil ities with administrative offices for air line operators, was added to 
four in use, and the field drained to provide an operating area 4,500 
feet long and from 2,500 to 1,8oo feet wide. 

E ighty-five thousand landings were made on the Oakland port dur­
ing the year; 4,000 air transport passengers handled; 47 ,ooo aerial 
service passengers c-arried from it; 15,000 hours of student instruction 
given; 78o,ooo pounds of mail and 8,500 pounds of express handled. 
Five transport operators, I r aerial service operators, and several flying 
clubs used the field, which was fully equipped for night flying. 

•Complete -list of airports nnd landing fi~lds in Appendix, 
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CALIFORNIA PORT 
Grand Central Air Terminal, a Curtiss-vVright airport, at Glendale, Cal., 

weste,ro terminus of several transport lines. 

INDTAN MOD£ 
Interior of the Transcontinental Air Transport, Inc., passenger station at 

Albuquerque, N. M., is decorated in an Indian motif. 
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Grand Central Air Termi nal at Glendale, Calif., a Curtiss-\ iVright 
port, added a new passenger station and administration building as 
well as new hangars. The field was completely equipped for nigh t 
Hying and included all communication facilities and five huge hangars. 

Three new factories, fou r hangars and three oil service stations were 
added to the Los Angeles Metropolitan Airport during the year, with 
all facilities for nigh t Hying, communication and repairs available. 
Seventy thousand landings were made on the field during the yea r, 
with 4,307 hours of student imtruction alone reported. 

~EW UNlT'ED AIRPORT 
The new $z,soo,ooo air 1ermimtl at Burbank, Cal., being developed by a division 
uf lhe United Aircraft and 'frans?ort Corporation, sen •es as the Los Angeles 

terminus of 1he 13oeing system. 

The Alameda Airport at Alameda, Calif., a Curtiss-Wright port, 
had complete night lighting facilities, repair shops, two hangars and a 
passenger restaurant. T elegraph and radio were to be installed on 
the 250-acre field. 

On the Los Angeles Municipal Airport a take-off strip 2,100 feet 
long and 1 oo feet wide was constructed of decomposed g ranite and 
asphalt rolled hard. The same surfacing was used for roadways to the 
field, and an auto park with curbing provided. Landscaping around all 
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ROOSEVELT FIELD AT NIGHT 
Famous New York airport on Long Island throws ~ strong Aoocl of light 
from its Spcrry-AGA eq\Jipment on a Department of Commerce plane several 

hundred feet distant. 

"ON TH£ DOTTBD LTN£11 

A night view from the air of lhe Grosse lie Airport near Detroit equipped with 
the Donaldson automatic lighting system, which provides a "dotted line" of 
lights buried in the ground for the pilot to land upon. The lighted runw:~ys 

are controlled automatically by a wind '' ane. 
1.5 
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buildings was completed. Approximately 50,000 landings were made 
on the port during the year. 

In Colorado, Denver completed a new municipal airport, dedicated 
in October, consisting of 630 acres and equipped for night flying and 
repairs. One hangar and an administration building with passe·nger 
handling facilities were completed. 

Iu Connecticut, both the Bridgeport Airport and Hartford's lVIunic~ 
ipal Airport, HrainaTd Field, were. equipped for night flying and had 

OIL R U NWAY 
East Beach Naval Air Station at San Diego, Cal., showing the construction 

of a new oil runway. 

complete facilities for transport and aerial service operations. A new 
administration building was added to the Hartford port, which had six 
hangars. 

In Florida, Miami completed a new municipal dirigible field, one of 
the nrst in the country, equipped ""ith a },OOo-foat runway, steel 
hangar, restaurant and s\<\rirnming pool. On the Miami Municipal 
Airport rolled Iock nmways were widened, additional acreage sodded, 
a weather bureau installed and construction started on a $5o,ooo 
passenger terminal. New hangars, ramps and passenger facilities were 
provided at the Miami Seaplane Base, a·lso municipally owned. Curtiss-
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Wright F lying Service had developed a private seaplane base and P;uJ 
American Airways, Inc., continued the improvement of its private pas­
senger terminal. 

In Illinois, Chicago's Municipal Airport kept its record for exten­
sive major operations, reporting 45,3-tO landings; 18,397 air transport 
passengers; 19,216 passengers in non-scheduled planes; 3,065,5 73 pounds 
of mail and 59,581 pounds of express hand led. A new administration 
building and n.vo new hangars were added. It was equipped fOJ" 24 hour 

C8NTR/\L AlRPORT 
New Philadelphia-Camden ai r·po r·t, showing take-off and landing strips designed 

and constructed by the Airport Development and Construction Company. 

operations, with complete shop facilities. At the Pal-Waukee Airport, 
privately owned, complete night lighting equipment was installed, aprons 
constructed, and repair and drainage facilities extended. Newspapers 
aggregating ro8,ooo pounds were flown from the field during the year. 
Reynolds Airport, a Curtiss-Wright port ncar Chicago, was completed 
and dedicated late in the year. I t was fu lly equipped with lighting 
facilities, repair shops, hangars and passenger conveniences for a first 
class port. 

In Kansas and Missouri, Fairfa..'c Airports, Inc., was active in 
developing new fields at Kansas City, Kan., Atchison, Kan., Weston, 



21 2 AIRCRAFT YEAR BOOK 

Mo., aud St. Joseph, Mo. The Fairfax Airport at K ansas C ity, Kan., 
was in full operation at the end of the year, w hile considerable develop­
ment work in 1930 was planned for the other three ports. The m ile 
square Wich ita Municipal Airpo rt added two hangars, floodlights, 
beacons, boundary lights, grading, taxi strips, fences and communication 
facilities. 

In Kentucky, Bowman Field at Louisville added a $30,000 adminis­
t ration building, new $ss,ooo hangars and parking space for 3,000 

Pf\m FAX .t\IRPORT 
Devel()ped by vVoods Brothe rs, the fail'fn x Airport at Kansas City, Kan., is used 

by Universal A ir Lines on its transcontinenta l service. 

au tomobiles. In Louisiana, a new administration building, shops and 
four J,OOO foot runways we.-e cornpletcd in New O rleans on the 1\llendt:t: 
Airport of Southern Air Transport, Inc., while work went ahead on 
the new field at Shreveport for which $300,000 was voted in May. 
The Shreveport field, located in a horseshoe bend of the Heel River, was 
to become the home of the C. S. A ir Cor ps Third Attack Wing, which 
plans a $6,soo,ooo construction program. 

In Maryland, two new airport proj ects were under way in Balti­
more, one a mttl1icipal venture and the otber a C urtiss-vV right airpon. 
Logan Field, with six. hangars and night Hying faci lities, continued to 
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l 

THE LINE IN LOS ANGELES 
T he new Los Angeles Metropolitan Ai i·port, showing the. administration b uilding 

in the background with a dozen planes on the line. 

r 

.· 

INTERNATIONAL AIRPORT 
:Folloi~·ing the lines of Spanish design, the International Airport at Brownsvi lle, 

Tex., is well equipped to handle passengers; 
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be the center of operations, while construction, fill and drainage of 
the new municipal airport were under way. The Curtiss-Wright Airport 
has two hangars on a 260 acre tract, with night lighting and restaurant 
facilities under construction. 

I n Massachusetts, the ports at Boston, Agawam and Marlboro pro­
vided a representative and interesting example of New England develop­
ment. The Bowles Agawam Airport, a commercial project, saw 300 
acres in a triangle cleared, drained and graded for use, with fireproof 
hangars completed late in the year. l\IIacadam take-off strips were 
finished, while night flying facilities were to be installed by June, 1930. 
Nine 11angars were in u~e on the Boston Municipal Airport, five of 
them being built during the year at a cost of $soo,ooo. New flood­
lights and a $200,000 administration puilding also were complete({ in 
1929. At Marlboro, landing areas were smoothed and sodded and 
fences erected, but night lighting equipment· had not yet ·been installed. 

In Michigan, the Detroit City Airport, G rosse lie Airport, Ford 
Airport and the Pont'iac l\IIun.icipal AirpoH provided a glimpse of rep­
resentative development in that section. The Detroit City Airport, the 
new municipally owned field, built two hangars1 one capable o.f housing 
I 7 5 airplanes and costing $I ,ooo,ooo, and the other of I2 plane capacity 
built at a cost of $55,000. Half million yards of fill were put in, 
asphalt and concrete tunways roo feet wide and costing $250,000 con­
structed, aud 17 miles of drain tile installed. N ight lighting eq~ip­
rnent was under contract, with fu ll operation scheduled for 1.930. New 
buildings and field facilities were added at the Ford Airport, which 
handled the major share of Detroit transport operations during the year. 

The Grosse Ile Airport, a division of Detroit Aircraft Corporation, 
saw the installation of the first automatic n.ight lighting equipment under 
the Donaldson patented design of Airport Lighting, Inc. The runways, 
lighted by beams buried in the ground and controlled automatically by 
a wind vane, provided a "dotted line" for pilots to follow in landing. 
The proj,ect was watched with interest by engineers and airport execu­
tives. The Pontiac Municipal Airport added to its equipment and 
facilities to care for increased traffic. 

In Minnesota, St. Paul and Minneapolis increased their facilitie~ 
to meet a greater volume of traffic. St. Paul completed the expenditure 
.of .$6oo,ooo on its municipal port, ~-lth $2oo,ooo· available fqr further 
improvements. An additional 298 acres were to be developed for sea­
plane base, when present work on the 300 acre landing field is com­
pleted. Construction on a new $go,ooo hangar was starterl and $8o,ooo 
authorized by the city for another additional hangar. Grading, run­
ways and lighting facilities were improved during the year. 

In New J ersey, New York Air Terminals, Inc., took .over the 
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WINNIN G AIRPORT DESIGN 
Modern metropoJjtan airport as conceived by two Los Angeles architects, who 
won first prize in the airport design competition sponsored by Lehigh Portland 

Cement Company. 



AIRCRAFT YEAR BOOK 

operation of Hadley Field and completed the major portion of the fill 
for the new $10,000,000 Secauctls Airport on 'tire Hackensack Meadows, 
while Central Airport at Camden was developed t0 serve Philadelphia 
and Camden. A swimming pool and complete recreational facilities 
were included on th~ Central Airport as a feature expected to ·be adopted 
generally by other airports. Two hangars were completed, complete 
lighting installed! take·off strips and aprons laid, and the field put into 
operation. Full night lighting equipment and transport facilities were 
provided at the Ne,vark Metropolitan Airport, owned by the city of 
Newark. An elev.ated highway leading directly from the a,irport 1 1 

miles to the Holland Tunnel , connecting New Jersey with New York, 
was opened. The Newark port reported 2B,ooo landings, 6,000 trans­
port passeng!frS, 17 ,oop aerial ~ervice passengers, 482,0 00 pounds of 
mail and 2 ,000 pounds of express. The Essex Airport at Caldw'ell, 
N . J., a Curtiss-Wright port, l1ad one hangar completed and night 
Aying equipment was being installed. 

In Nc;w York, Roosevelt F ield and Valley Stream Airport provided 
interesting developments in the metropolitan district, while Albany, 
Elmira, Schenectady and Utica were representative of up-state progress; 
Roosevelt Field, a division of the Aviation Corporation, impro:ved an 
additional area, constructed eight new fireproof hangars with concrete 
aprons, and laid plans for building a new administration building, 
restaurant, ground school building, dormitories and an apartment ho.tel 
in 1930. Its manager l'eported 25,900 landings in 1929 with 15,000 
passengers carried in aerial service operations. Three hangars were 
completed on the new 320 acre Curtiss-Wright Valley Stream Airport 
ou Long Island, with lighting and repair facilities. Future plans em­
brace the construction of nine hangars, a hotel and dormitories. 

Albany 1ncorporated a weather station, receiving reports from 29 
New York cities, one in New Jersey, Montreal and Massachusetts; 
Available landing space was extended and a new hangar constructed on 
the Elmira Airport, operated by General Aviation Company, a division 
of Eastern Aeronautical Corporation. Grading was completed for the 
Schenectady Airport, a private field, with .two hangars, administration 
building and machine shop on a 195 acre tract. In U s;iq, the municipal 
au·port put qo acres in excellent condition fo r all way landing purposes, 
lighted the field, installed new fueling equipment and built a new hangar. 

I n Ohio, Port Colun1bus, C leveland Municipal Ai1·port, Herrick 
Airport, L unken Field and Thompson Airport at Lima were repre­
sentative of the progress made. Port Columbus was developed by the 
City of Columbus from an $8oo,ooo ,bond issue and used as the eastern 
terminus of T ranscontinental Air T ransport, Inc. The project WIIS 

started in April and operations were under way in J uly as construction 
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NEW PORT fOR CHICAGO 
Reynolds Airport, a new Curtiss-"'right airport, at Chicago, 111., built at a 

CO~! Of $31000,000. 

OAKLAND AIRPORT HOTEL 
Lobby of the Airport I nn on the field at Oakland, Cal., built at a cost 

of $ss,ooo. 
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went ahead in reco1·d time. Three hangars, costing $toO,ooo each, two 
nunvays of asphalt macadam costing $ 120,000, a $65,000 administration 
building, $go,ooo 1·ailroad train sheds, $75,000 drainage project, $4o,ooo 
lighting equipment and grad ing were completed. New hangars and an 
administration building were completed on the T ,000 acre Cleveland 
Municipal Airport, with an additional acreage made avai lable for 
landings. 

Lunken Field at Cincinnati, municipally owned, saw the erection 
of th ree new hangars, 300,000 yards of grading, new streets and night 
lighting equipment completed. H errick Airport at C leveland, another 
Curtiss-\Vright project, was started with plans fo r instalLing night 
lighting equipment, repair shops and hangars. Dirt and cinder runways 
were improved on the T hompson Airport at Lima, a 40 acre privately 
owned field. 

In Oklahoma, Tulsa added three new steel hangars, a concrete taxi 
strip, s.even electric gasoline pumps, a barber shop and restaurant to its 
municipal airport. 

I n Pennsylvania, the Philadelphia Municipal Airport, Pittsburgh­
Greensburg Airport and Bettis Airport were examples of the trend in 
construction. The Pittsburgh-Greensburg Airport, owned by the Main 
Aeronautics Company of Pittsburgh, completed the development of 200 

acres on a 712 acre tract anc opened it in September with complete 
operating and passenger facilities. Work had not been started on night 
lighting, although an appropriation had been provided. T wo hangars 
were constructed on the Bettis Airport at Pittsburgh, a Curtiss-Wright 
project, involving a 185 acre tract. Plans included equipment for night 
flying and repair facilities. Four hangars and complete repair facilities 
were provided on the 105 acre Philadelphia M unicipal Airport. 

I n Rhode Island , the privately owned Providence Airport extended 
its runways, installed a drainage system and built a new hangar. 

In T exas, the municipal airports at Beaumont and Brownsville and 
the Curtiss-Wright port at H ouston included new developments. A 
splendid international airport on the T exas-1\II cxico border with pas­
senger accommodations, shops, four hangars and an all way field were 
provided in the Brownsville Municipal Airport, constmcted almost 
wholly durjng 1929. Two runways, an administration building, and 
two metal hangars were constructed on the Beaumont Municipal Air­
port, while work was under way on the Curtiss-Wright port at Houston 
·with night lighting and other faci lities to be added. 

In. Washington, the city of Spokane added 30 acres of land to its 
municipal airport, Felts Field, constructed a new hangar and installed 
night lighting equipment. 

I n Wisconsin, Milwllulcee 5l!W rhe beginning of construct ion on the 
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new Curtiss-Wright Milwaukee Airport, a 132 acre tract to include 
complete faci lities, and the grading of the private field of the H olterhoff 
Flying Service. 

A glance at the complete list of airports in each state '"'ill indicate 
how widespread the development of municipal and commercial airports 
has been.* The trend in construction has been -toward permanent struc­
tures, with an eye toward utility without losing sight of opportunities 
to beautify the ports and incorporate pleasing architectural features in 
the building designs. Airport engineers, with expert knowledge of air-

4 . lfiUJ d 
CLEVELf\ND f\ IRPORT 

Ooe of the largest municipal aixports in the world, new construction work has 
changed the complexion of the C leveland M unicipal Airport. 

port design and construction, were being employed by municipalities and 
private interests to eliminate the remnant of earlier haphazard develop­
ments. B. Russell Shaw of St. Louis, Black and Bigelow of New 
York, :Ford, Bacon and Davis in New York, Leonard Macomber, Inc., 
in Chicago, Airport Development and Constn1ction Company in Phila­
delphia, Airpor-t and Engineering Construction Co. in Fort Worth, and 
American Airports Corporation in New York were among the most 
active airport engineers and consultants. 

•·complete li st of ~i rports and landing fields In Appondix . 
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In the fie ld of airport lighting equipment, the American Gas 
Accumulator Company, B. B. T. Corporation of America, Sperry 
Gyroscope Company, W est inghouse Electric and Manufacturing Com­
pany, G eneral Electric Company, Airport Lighting, I nc., Rainbow L ight, 
Inc., and the Pyle-National Company were active in the refinement of 
their lighting equipment. The I~ome Wire Company developed Trench­
lay cable fo r lighting equipment, the S. F . Bowser Company, Inc., 
Gilbert and Barker Manufacturing Company and Aqua Systems, Inc., 
continued their construction of refueling devices, while the Austin Com­
pany and H. H. Robertson Company cont ributed to the progress of 
hangar design <1nd construction. The Automatic Sprinkler Corporation 
manufactured a n rc extinguisher system for hangars. 

L ehigh Airports Competition 

The Lehigh A irports Competition, sponso1·ed by the Lehigh Portland 
Cement Company, brought out a host of elaborate plans fo r ai rports 
designed to care for increased air t raffic. T he winning design, submitted 
by A. C. Zimmerman and Wi lliam H . Harrison, two Los Angeles 
architect-engineers, was chosen from a fie ld of 257 entered by architects, 
engineers and city planners in all parts of the country. 

The Zimmerman-H arrison dcs:gn concentrated all buildings in one 
corner of a rectangular field, leaving a quad rant-shaped flying area with 
appropriate runways and taxi strips. A fine passenger terminal building 
with underground access to loadiug and unloading points was Ranked 
by hangars at the edge of the flying area, with automobile parking 
spaces, a hotel, recreation building, shops and amusement concessions 
arranged 1n a triangular park. T he fi rst prize was $5,000. T hree 
other prizes and 12 honorable mentions were awarded, with cash prize 
money totali ng $10,200 distributed to the winners. The winning design 
is reproduced as a p late in this chapter. 

J 



CHAPTER XV 
PRIVATE FLYING 

F ROlVI Maine to Souther n California, mountain lakes, seaside re­
sorts, fishing haunts, regattas, footba ll games and dozens of other 
events and places lured hundreds of airplane owners away from 

the big cities in their private craft. The week-end trips and extended 
jaunts of these sportsmen-pilots piled up a formidable total of miles 
flown during 1929 for pure joy of the thing. 

H undreds of other private and industrial owners of aircraft put their 
planes to work in every day business pursuits. J udges, doctors, insurance 
brokers, ranchers, salesmen, and executives of nationally expanded busi­
nesses were numbered among the owners of private craft. The total 
mi leage flown by th~~se planes was even more i1n pressive than that of 
the spor tsmen-pilots. 

It can be conservatively estimated that 25,000,000 miles were flown 
in the United States during 1929 in planes owned by individuals or corpo­
rations on business or pleasu re missions. This does not take into account 
the mileage Bown by ae~jal service operators or air transport lines em­
ployed by ind ividuals or i ndustrial houses to meet thei r dai ly needs.• 

Members of the Long I sland Aviation Country Club at Hicksville, 
L. I., alone bought new planes aggregating $584,540 during 1929. T he 
manufacture rs were quick to recognize the needs of this field and con­
tributed in no small way to the rapid expansion of private and industrial 
Hying. Nearly two score types of airplanes, ranging in price from $1,900 
to $7 ,000, were on the market at the dose of 1929 to nil the needs 
of the private owner. N'Iany of these were designed for the pilot just 
past the solo stage. Some manufacturers called them training planes and 
others classed them as sport planes. II owever, many of the ships pur­
chased by pri vate owners were comparable to the sportsman's fine yacht, 
with prices ranging f rom $J.),ooo to $6o,ooo. 

J. M. P atterson, the Chicago publisher, and his daughter, Mrs. 
Alicia Simpson, toured the West Indies early in the year on a 3,500 mile 
cruise in their Sikorsky amphibian, powered with t wo Pratt and Whitney 
\Vasps. Van Lear Black, the Baltimore publisher, continued his exten­
sive tour of Europe, Africa and Imlia in a Fokker monoplane, increasing 
his ai r log to 120,000 mi les since he started to fly several years ago. He 
planned an extensive tour of Korth and South America for 1930. 

•Chnptcrs on uAcrial Ser\'ict '' and "Alr Transport Progress' ' re\·iew these two 
classific.ltions. 

22T 
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Baron von Warthauscn of Germany and the Vicomte Jacques de 
Sibour, with the Vicomtesse de Sibour, of England completed jaunts 
around the world in light planes during the year, fl ying leisurely over 
land and shipping their craft across the seas. It demonstrated the uni­
formity of service that could be obtained for planes in all parts of the 
world, and added a new chapter in the records of aerial sportsmen. T hey 
sought no records and made the flights "just for a lark." 

AMERI CAN BU ILT AVIAN 
Whittelsey Avian (American Cirrus) flying along New England coast. It is 

built on patents of the British Avro Avian. 

Baron von Warthausen left Berlin fo r Moscow on a non-stop flight 
in a light Klemm-Daimler (Gipsy) monoplane. With his goal reached, 
the Baron decided he would extend his flight to Persia. Then he planned 
the world jaunt, continuing the 18,750 mile journey to reach Berlin 
November 21. 

T he Vicomte de Sibour and the Vicomtesse flew a D. H. Moth 
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HICKS\"TLLE t\VTt\TION CLUB 

vtatton Country Club at Hirksville, L. I., the 
•nn- " ·it!P chain of pri,·ate clubs planned. 

AVlt\TlO~ COUNTRY CLUB 
Interior of the club house at Hicksville, L. T., where elite of New York fly 
from their priv:ue :tirport. Colonel Lindbergh taught Mrs. Lindbergh how to 

lly within the privacy of the club field. 
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(Gipsy) biplane on their 17 ,000 mile jaunt across Europe, North Africa, 
Asia :Minor, J>er,sia, India, Siam, Indo-China, and finally from Seattle 
to New York. They arrive.d in New York in June and stored their 
plane on a liner for the return to London , after a leisurely trip that 
included big game hunting in Indo-China and other sporting side trips. 

The 63_-year-old Duchess of Bedford set out f rom London during 
August in her private Fokker monoplane, the "Spider," headed for India. 
She made the trip to Karachi and retum in seven and one-hali days,. 
covering 10,000 miles. The Duchess took the controls periodically on 
the long journey. Earlier in the ye:;tr, Lady Bailey completed an 18,000 

mile tour from London around the t;ontinent of Africa in a De Havilland 
Moth (Cirrus) plane. 

Colonel Charles A Lindbergh kept up his record for extensive fl~ghts 
to aU parts of the United 'States, Central and South America, taking 
Mrs. Lindbergh, on most of them after t.heir marriage in May. Lind­
berg's log showed a total of more than 32§,000 miles flown since he 
learned to pilot a plane. He made a break in his record of never having 
·used a railroad since his flight to Paris in May, 1927, when he accom­
panied the body o'f Ambassador Myron T. Herrick honi New York 
to Cleveland as a member of the furieral party in April. After the 
funeral, he returned to New York by air and, with this one exception, 
!las llt:v.er used a t rain to rt:adJ a de~tination . Mrs. L indbergh, formerly 
Anne 1\llorrow, qaughter of the .American Ambassador to Mexico, also 
learned to fly during the year and was piling up solo hours as 1929 
ended. 

The .1929 flying ntcord of Harry H. Culver, president of the 
National Association of Real Estate Boar.ds, was without equal among 
pri·vate fliers who used planes in carrying out their business missions. 
Culver made five tours during th.e year, totaling JOO,OOO miles and 
including 650 cities in which he add1·es~ed real estate hoard.s or civic 
organizations. H e emphasized the importance of aviation as an aid to 
developing new property values for suburban lands, and generally demon­
strated how the .airplane could be used to good advantage in every day 
business. He used two Stinson-Detroiter (Wright Whirlwind) mono­
planes, and hired a private pilot to tly him to all parts of the country. 
His flights were .. without doubt, the most extensive ever made in a single 
year by a business ma11 ih a private plane. 

A New York hotel, preparing to open its doors to· the public for the 
first time, sei1t two. salesmen out i1i a Curtiss (Challenger) Robin to 
tell the world of the hostehy~s merits on a :ts,ooo mile tour including 
56 cities. Dr. Walter M. Cross, consulting chemist of Kansas City, 
testified in the United States District Courts of both St. Louis and 
Kansas City on the sarne day by using his Lockheed (P ratt and \Vhiu~ey 
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BULLET Ti\KES OFF 
Alexander Eaglerock ( Kinner ) Bullet, piloted by Edith Foltz of Portland, 

O re., tnkcs off from Santa M onica, Cal., in women's air derby. 

COMMAND-AlRE BIPLA)!E 
Carroll Cone beside the Command-Aire sC3 biplane. 

16 
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Wasp) monoph.ne. Physicians serving ·widely separated commumt1es 
'used private planes; and a professional medical journal urged mo.re doc­
tors to take up flying and go into the sparsely separated villages which 
need medical aid. One-third of the communities under 1,000 population 
were without doctors, and the airplane offered a solution to better d is­
tribution of physieians. 

O il companies used the airplane extensively for their executives and 
employees throughout the fields, espe.cially in Texas and Oklahoma where 

I-AND, WATER AND AIR 
Ireland ("Wright Whirlwind) amphibian is equipped for land or water landing, 

with eas·ily adjustable gear. 

many of the privately owned planes wete in the hands of the major oil 
companies. I nsurance companies, contraCtors, attorneys, express com­
panies, power interests, advertising ag~::ncies, newspapers, roofers, dcpart­
inent stores, publishing houses, automobile, accessory and. tire manufac­
turers 'vere added to the daily users of private planes for industrial 
purposes. 

The following is a list of a few industrial concerns which used private 
airplanes during 1929: A-C Spark Plug Company, Flint, Mich. ; Allen 



PRIVATE FLYING 

Company, Chicago; Al)Jerican Railway Express Company, New York; 
Anheuser-Busch Company, St. Louis; Antelope Valley Farms, Los 
Angeles; Arkansas Power and Light Company, P ine Bluff, Ark.; Asso­
ciated Oil Company,'San Francisco; Auer, Inc., Milwaukee, Wis. ; Auto 
Electric and Radio Equipment Company, FoTt Wayne, Ind.; Automatic 
Washing Machine Company, Newton, Iowa ; Automotive Service, Inc., 
Phoenix, Ariz .. ; Earl W. Baker Company, cons,truction engineers, Okla­
homl\ City, Okla. ; Beardsley and P iper Company, Chicago; Becker Roof­
ing Company, Chicago; Austin F. Bement Company, Detroit; Berry 

OFF THE FRONT PORCH 
New Loening (Wdght WhiJiwind) "Commuter" brings a home on a mountain 

lake within a short distance o£ the city. It lands on land or water. 

Brothers, paints and varnisl1es, Detroit; Charles V. Bob, mine operator, 
New York; Boghosian and Lewis, Oklahoma City, Okla.; Lutheran 
Mutual Aid Society, De~ Moines, Ia.; Brock and Weymouth, Inc., 
P hiladelphia ; Bt.1rrell Engineering and Construction Company, Chicago; 
Canvas-Leather Specialty Company; T renton, N. J.; Cardiff and Pea­
cock, Bakersfield, Cal.; Carlson and J ohnston, Kansas City, 1\!Io.; Daniel 
Carver, newspaper editor, Ve·blen, S.D.; Celotex Company, Chicago; 
Central Electric Company, Fort W aync, Ind.; Chestnut .and Smith Cor­
poration, Tulsa, Okla. ; Chicago Daily News, Chicago; Cleveland News, 
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Clevelancf; Cleveland Pneumatic Tool Company, Cleveland; Cleveland 
Tractor Company, Cleveland; E. B. Cole, 1 nc., Peoria, Ill.; Continental 
:Motors Corporation, Detroit; Continental Oil Company; W. H. Cox, 
hosiery store chain, Tulsa, Okla.; Curtis Publishing Company, Phila­
delphia, Pa.; Curtiss Candy Comptllly, Chicago; Daily Times, Daven­
port, Ia.; Des Moines Register-Tribune, Des Moines, Ia.; Detroit 
News, Detroit, Mich.; Duplex Printing Press Company, Battle Creek, 
M ich.; Eugene Dynner, real estate, New York; El liott Core D rilling 

LINDBERGH'S NEW PLANE 
Lockheed (Pratt and 'Whitney Wasp) Sirius low-wing monoplnne, with 
N.A.C.A. cowling and perfect streamlining, the first of which was delivered to 

Col. Charles A. Lindbergh for his private use. 

Company, Los Angeles; Fred Ellis, insurance, Milwaukee; Farquhar 
and Company, Greenville, & C.; Farrell and Blake, Jew York; Fire­
stone Tire and Rubber Company, Akron, 0.; Flex-0-Giass 11anufac­
turing Company, Chicago; John ]. Fox and Sons, undertakers, New 
York; F. F. Garside, newspaper owner, T onopah, Nev.; General Elec­
tric Company, Schenectady, N . Y.; Globe-Wernickc Company, Cincin­
nati; B. F. Goodrich Rubber Company, Akron, 0.; W. H. Goodrich 
Oil Company, New Haven, Conn.; Hart's Cafeteria Company, Sacra­
mento, Cal.; R. l\tl. Harwood, farm operator, Donaldson, Ill.; Arch 
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NEW FLYiNG BOAT 
Eastman (Curtis.~ Challenger) Rying boat developed by Eastman Aircraft 
Corporation, a division of Detroit Aircraft Corporation, to carry three or 

four pcr>f)ns. 

DERBY WINNER 
Da,•is VR3 (LeBlond) monoplane in which Le.wis Love, pilot, won the All Ohio 

Derby staged in connection with the National Air Races. 
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Haynes Drilling Company, Shreveport, La.; Henderson Iron Works, 
Shreveport, La.; Henshaw Oil Company; Heyer Products Company, 
Ne"\'ark, N.J.; Heyman and Brothers, New York; Billison and Etten, 
Chicago; Holbrook Grocery Company, Keene, N. H.; Jell-0 Company, 
N cw York; Kirkly, "\N atts and Company, Chic(\go; Land Petroleum 
Company, W arreosburg, Mo.; Lane, l)iper and J affry, insurance, Nlin­
neapolis ; "Life" Magazine, New Yo~k;. Line Nlaterial Company, South 
Milwaukee, Wis.; Loomis Oil \Nell Control Company, Long Beach, 
Calif.; P. Lo.rillard Company, New York; Los Angeles T imes, Los 

THREE PLACE SPARTAN 
Spartan (Wright 'Whirlwind) C3-1.65 now in production. 

Angeles, CaL; Lov.e, Bryan and Company, securities, St. Louis; "1\tlaga­
zine of Business," Chicago; Mftnning and Company, Chicago; Nla1·kham 
:Machinery Company, Keene, N . H.; Marshall Field Con1pany, 
Chicago ; Marmon Niotors, Inc., Kansas City, Mo.; May Department 
Stores, Los Angeles; R. P. Nlc:Cutcheon, Bakersfield., Cal.; M cFadden 
Publications, Ne·w York; A.M. McMullen, Inc., Tampa, Fla.; Mead 
Bros., Inc., Tulsa, Okla.; Michigan Artificial Ice Products Company, 
Detroit; Missouri Pacific Railroad, St. Louis; C. E. Moram and Com­
pany, Inc., Washington, D. ·C.; Morgan Company, paints and varnishes, 
Peotia, Ill.; Murphy Motors, Inc., Indianapolis; National Battery Coi11-
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pany; St. Paul; N aturaline Oil Company, Tuls:a, Okla.; ).<'rank Neeley, 
department stores; Atlanta, Ga.; Nemmers Br:otheFs, Dell Rapids, S. D .; 
Noble-Olson Drilling Company, Tulsa, Okla.; Pacific Mining Com­
pany, Los Angele.s; Packard Electric Company, Warren, 0.; Pampa 
Refining Company, Pampa, Tex.; Lewis W. Parker, real estate, Green­
ville, S. C.; Parker Pen Company, Janesville, Wis.; Pennzoil Company, 
Oil City, Pa.; Pedection Ice Scoring Machine Company, Waco, T ex. ; 
Phillips Petroleum Company, Bartlesville, Okla.; Pittsburgh Plate Glass 
Company, Pittsbttrgh, Pa. ; Praixie Fanner Publishing Company, . 

SPORT Tl{t\INING PLANE 
Two place C.reat Lakes (American Cirrus) biplane used for traiuing purposes. 

CJ,icago; P rest-O-Lite Storage Battery Company, Indianapolis; Quack-· 
enb.ush Company, Cleveland; \ Villiaril H. Rankin Company, advertising, 
Chicago; Reid-Murdock and Company, groceries, Chicago; Remington­
Rand Company, New York; Richfield Oil Company, Los Angeles; 
Roper Gas Range Company, Rockford, Ill.; Royal T ypewriter Com­
pany, New York ; St. John's Insurance Company; San Antonio Drug 
Company, San Antonio, T ex.; Schulze Bakeries, Kansas C ity, 1\!Io. ; 
Shaeffer .Oil and Refining Company, Chicago; She'll Petroleum Corpora­
tion, St. Louis ; Skelly 'Oil Company, Tulsa, Okla.; Sparks-\Vithington 
Company, J ackson, Mich.; Sprague-Warner Company, Chicago; Otto 
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Stahl, provision merchant, New York; Standard Oil Company of Cali­
fomia, San Francisco, Cal. ; Standard Oil Company of Indiana, Chicago; 
Standard Oil Company of New J ersey, New York; Sta11dard Oil Com­
pany of Ohio, Cleveland ; Standard Oil Company of Louisiana, New 
Orleans; Standard Roofing Company, Oklahoma City, Okla. ; R. C. 
Stanfield, druggist, Rockford, Minn.; Stoody \.V.elding Manufacturing 
Company, Whittier, Cal.; Tanner Motor Livery, Pasadena, C<il.; Texas 
Company, New York; Texas Oil anel Land Company, Fort Worth , 
Tex.; Texas Pacific Coal and Oil Company, Fort Worth, Te~.; Top­
per-Knewbow Company, Los Angeles ; Tuls.a Boiler and :Machinery 

FLEET TRAIN ER 
Equipped with pO!Iioons, the F leet (Kinner) training plane takes its place in 

the ;racht harbor. 

Company, Tu.lsa, Okla. i. D. H. T yron, wool merchant, San Francisco, 
Cal.; Union G as and Electric Company, C incinnati; U nion Oil Com­
pany, Los Angeles ; U nion Trust Company, Detroit, Mich.; U nited 
C igar Stores of America, New York; U tah Oil and Refining Company, 
Salt Lake City; Wadhams Oil Company, Milwaukee, W is. ; \tValgreen 
Drug Stores, Chicago ; \Vaverly Oil Company, Pittsburgh; \>Vest Drill­
ing Company, Tulsa, Okla.; vVichita "Eagle," Wichita, Kan.; and 
Wood Brothers Corporation, Kansas City. 

In the field of private flying for sport, the movement for the develop­
ment of flying clubs in aU parts of the country began to materialize 
during 1929 and promised a brilliant future for both aviation enthusiast 
and airplane manuiactut:e r-. 
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The National Aeronautic Association introduced an elaborate plan 
for developing flying dubs, which would provide planes for their 
members on a near-cost basis and make possible group ownership o.f 
ships. 

The National Glider Association also was active hom a little dif­
ferent angle, promoting glider clubs to interest youths in the primary 
stages of flying and thereby developing interest and enthusiasm for 
po~vered flight. 

Perhaps the most unique club plan for the encouragement of private 
Aying became a reality when the Long Island Aviation Country Club, 
the first of a nationwide chain of o1·ganizations under Aviation Country 

GAR WOOD'S LATEST 
Fokker F-1 1 (Pratt and \~T,Jlitney Hornet) amphibian ovmed by Gar Wood 

of Detroit prepares to take off from the water with eight passengers. 

Clubs, Inc., was opened at Hicksville, L . I. l\!Iore than $300,000 was 
invested in the club's facilities, which included a private hangar, dub 
house, and sixty acre turf flying field. Planes of 40 members and four 
dub-owned ships were housed in the large hangar. 

The aviation country club was developed after a study of light plane 
clubs in England, where ~o dubs embracing memberships of approxi­
mately 400 each were in operati.on. The English clubs, however, received 
a subsidy from the government wl1ic~ the American organization did 
nqt enjoy. Fifteen light plane clubs, also aided by subsidy, were oper­
ating in Canada during 1929. 

The Long Island Aviati·on Country Club had 7 I member pilots, 
11 student pilots, and an affiliated membership of 180 society leaders 
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in the New York area. Nineteen different makes of airplanes were 
purchased by the members during the year , with an aggregate cost of 
$584,540. 

Among the members of the Long Island club and the planes they 
owned \vcrc: Hubert C. ll(!nnett, ~loth; Charles V. Bob, Avian and 
Bellanca; William T . Brown, Travel Air; Joseph W . Brooks, Travel 
Air; Hayes Browning, Waco; Donald D. Cook, Avian; Merion C. 
Cooper, Fleet; Felix Dupont, ~loth; Alex P. deServcrsky, Stearman; 
Amelia E arhart, Lockheed; Harry F. Guggenheim, Vought Corsair; 
J. G. HaU, Tnvel Air; Harry E. R. Hall, Waco; Miss Eleanor Hoyt, 
Moth; Richard F. Hoyt, LoeningAirYacht; Miss Betty Huyler, Moth; 

SEVEN PASSENGER SEAPLANE 
American Marchetti S-62 ( lsotta F raschiui ) manu faclured by American 

Acronautica I Corporation. 

William H. Hardin, Travel Air; George E. Kent, Laird and Stearman; 
lVlrs. George F. Kun~, Travel Air; Charles L. Lawrance, Avian; 
Charles A. Lindbergh, Lockheed Sirius ; Grover Loening, Robin and 
D. H. Moth; Luther Martin, Travel AiT; Arthur B. Mencken, New 
Standard; Thomas eelands, Travel Air; James J\t.L l)atterson, Laird 
and Sikorsky; George B. l)ost, Spartan; J. Roy Prosser, Stearman; R. 
Barto Reed, Stearman and Loening; JudgeR. D. Silliman, Fok.ker; Mrs. 
James Simpson, Laird; Hamilton J. Starke, l\tloth; Croker Snow, ~loth ; 
F. H. Taylor, Stinson; James B. Taylor, Jr., Avian; Lawrance Turnure, 
Stearman; Miles Vernon, Travel Air; Chance M . Vought, Vought 
Corsair ; John H. \Nhitney, Sikorsk;,r. ; Irwin W. Washaur, Aeromarine 
Klemm and W. J. \ .Varburton, ~~oth. In addition, the club owned a 
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Travel Air, Moth, Avian aod Curtiss Fledgling for general use of its 
pi lot-members. 

Miss Ruth R. Nichols and Robb C. Oertel made a 12,000 mile aerial 
survey tour to promote interest in the national movement for aviation 
country clubs, ancl reported the enrollment of members in 20 large cities. 
'The second unit of the national club chain was to be completed early in 
1930 near Greenwich, Conn., and was to be known as the W estchester 
Club. Other clubs were in the p1·ocess of organization in Philadelphia; 
Newport, R. I.; Pittsburgh; Chicago; Los Angeles and San Francisco. 

SPOJ<T SPEEl) PLANE 
Taper Wing Waco (Wright Whirlwind} owned by James B. HaH, 

New York broker. 

Other F lying Sportsmen 

Gar Wood, holder of the world's record for speedboats, had a 
Fokker Ft r -A (Pratt and Whitney Wasp) amphibian constructed for 
spoTt flying, and. returned from Europe in the fall to announce that he 
had contracted with the builders of the Dornier Do-X, giant roo pas­
senger plane, to build him a huge private flying boat at a cost of 
$175,000. 

Women took an increasingly important place among the nation's 
private fliers and dozen of their names were familiar to the general pub-
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lie, 1because of their intensive activity in the race for new records. 
Amelia. Earhart, Mrs. Louise Thaden, Lady Heath, Mrs. Phoebe Fair­
grave Omlie, Evelyn B. "Bobby" Trout, Elinor Smith and Ruth 
N ichols were among the most prominent of the women private fliers. 
Their flights ca.uied them to all parts of the country, and encouraged 

SPORT AND TRAINING PU\NE 
Gypsy Moth (American Cirrus) is a light two-place sport and training plaue 

equipped with Hand l~y Page slots on the wings. 

other women to enter aviation for the joy of the sport. Amelia Earhart 
alone flew 392 hours so.lo during 1929. The vVo~l1en's Air D erby held 
in conjunction with the National Air Race;:s gave the women an opportu­
nity to show their sporting blood on a dash across the country from Santa 
Monica to Cleveland:"" 

-*\ Viuners· of \.V'omen~s: Air lh:rby listed in Appe.n<.lix. 



CHAPTER XVI 
AERONAUTICAL LEGISLATION 

THE year's intensive activity in every phase of aeronautics was 
reflec~ed in .th~ legislati;e chambers of the states, where. 314 bills 
affectmg avJat Jon were Introduced. One hundred and e1ghty-two 

of them were · enacted and 132 defeated. 
The unprecedented legislative activity in this new field extended 

itself into 4·2 of the 48 states and indicated the state legislators' prompt 
response· to the general interest in controiling aeronautical activity. 
This was cvident from a general survey made by the Legal and Legis­
lative Service of the Aeronautical Chamber of Commerce. Forty-seven 
states now have laws of some kind affecting aeronautics, Alabama stand­
ing alone without a statute concerned with aviation on her books. Prior 
to the 1928-29 legislative sessions, 35 states had statutes. Twelve others 
joi11ed theiuranks during the year, and Alabama- the lone state without 
such legisl~tion-had no legislature in session. 

I n th~ 42 states which considered aeronautical legislation during the 
1928-29' Session!l, 4 r enacted laws and one state, U t'ah, defeated a single 
measure. This serves to indicate how widespread the legislative activity 
was i1i the various states.* 

Whether o.r not this activity ha$ produced the results contemplated 
is a question for futu re experiente to determine. That the separate 
and individual activities of 42 jurisdictions by 42 separate legislative 
grgups did not pn~duce a more chaotic c011dition is considered worthy 
of 1·emark. The general .effect of the statutes has resulted in a uni­
formity that is deemed commendable.t 

W hile the major part of the legislation concemed regulation of 
aircraft and the establishment of airports, there was a manife-station o.f 
activity in other fields, more particularly in conne·ction with the attempt 
to cope with new situations which had g rown O\lt of the unexampled 
activity in .every phase of aeronautic's. l\1any of thcs.c new problems were 
concerned with the maintenance and operation of airports. 

. \ 
Regulatory Laws 

There was a marked tendency \ oward enactment of some statute 
reg11lating or licensing aircraft and pilots. Following the £928-29 legis-

~T:tble showing munb~•· of bills introduced, enac ted and defeated in Ap)>endi x. 
tCbeck lis} of s tate legi$1htion in Appendix. 
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lative sessions, 42 s.tates had such laws in force. Twenty-nine had 
statutes on the subjett prior to the sessions, and 13 states which had 
no such legislation previously followed the lead of the others. Alabama, 
Georgia, Kentucky,111L{)uisiana, Oklahoma and West Virginia were the 
only ones wi·thou.t laws regulating aircraft and pilots. 

Alaqama and Kentucky were not in session during 1928-29; Georgia 
and West Vi1·ginia, in general session, and Louisiana, in special session, 
did not consider any bills on this particular subject. Oklahoma defeated 
two bills introduced to regulate and license aircraft. In the 36 states 
which considered licensing Ia ... vs during the I 928-29 sessions, 67 bills 
were considered, 35 of which were enacted and 32 defeated. An exami­
nation of the bills showed a great divergence both as to form and 
substance. 

The prablem presented to the legislators in adop.ting the most 
desirable form of legislation was. quite apparent, and in almost every 
instance the bills finally coacted were selected from, or were a com­
bination of, parts of the several bills which had been introduced. 

Uniform State Law for Aeronautics 

The draft of .the Uniform State Law for Aeronautics was prepared 
by the Cotnmittee on Aeronautical Law of the American Bar Assoc0tion 
in co-operation ""'ith the Committee on Aeronautic-s of the Nation.~l 
Conference of Commissioner.s on U niform State Laws. It was drawn 
in anticipation of proposed federal legislation, and, as ·complementary 
thereto, was frame({ in conformity with the theory ·S!Jbsequently embraced 
in the Federal Air Commerce Act of rg26. The act, while including 
some provisions of a regulatory character, was c\esigned to be more in the 
nature of a declaration of the rights of the states with xegard to the 
control of aeronautical activity. 

Apart from declaring the sovereignty i.n and ownership of space 
and jurisdiction over crimes, torts and contracts, etc., the draft pro­
vides: "The ow11er of every aircraft which is operated over the lands 
or waters of this state is absohttely liable for injuries to persons or 
property on the land or water beneath caused by the as-cent, deseent, 
or flight of the aircraft, or the dropping · or falling of any object there-. 
from, whether .such owner was negligent or not, unless the inju.ry is 
caused in whole qr in part by the negligence of the person injured. If 
the ~ircraft is leased at the time of the injury to person or property, both 
owner and lessee shaH be liable, and they may be sued jointly, or either 
or both of them may be sued separately. An aeronaut who is not the 
owner or lessee shall be liable only for the consequences of his own 
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negligence. The injured person, or owner or bailee of the injured 
property, shall have a lien on the aircraft causing tlie injury to the 
extent of the damage caused by the aircraft or objects falling from it." 

While six states enacted this uniform law during the 1928-29 sessions, 
many others considered it and found their chief difficulties in approving 
that part of Section 5 quoted above. Missouri, Montana and Pennsyl­
vania substantially enacted this law but omitted the section quoted above 
from the act. These exclusions, together with the fact that so few of 

GLIDING FOR SPORT 
American interest in gliding for sport and training increased during the year. 

A primary glider is seen about to land at the Cleveland Airport. 

the states which have considered the bill adopted it, were taken to ind i­
cate a decided tendency to repudiate the theory of absolute liability as 
expressed in the draft. ln this connection it may be noted, however, 
that the application of Section 5 is restricted to injuries sustained by 
persons or property on laud or water. In another provision, liability 
arising out of the collision of aircraft is declared to be deter mined by 
the TLLles of law applicable to torts on land. The Committee on Air 
Law of the American Bar Association was expected to consider this 
point in preparing its contemplated Code on Aeronautical Law. 

The following states have adopted the Uniform State L aw fo r 
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Aeronautics drafted by the Comm ittee on Air Law of the American 
Bar Association: Arizona, Delaware, Idaho, Indiana, M aryland, Michi­
gan, Minnesota, Missouri (omitting Section 5 ), M ontana (omitting 
Section 5), N evada, N ew J ersey, North Carolina, North Dakota, 
Pennsylva1i\a (omitting Section 5), South Carolina, South Dakota, 
T ennessee, Utah, Vermont and Wisconsin. 

Uniform State Air Licensing Acts 

From the standpoint of uniformity, it was considered questionable 
whether the regulatory and licensing statutes in force, including those 
recently enacted , would produce desirable results. To promote uni­
formity in state aeronautical legislation, several drafts of "uniform 
laws" had been designed to serve as models or guides for the state 
legislative bodies. 

All of the various uniform acts relating to the licensing of aircraft 
and pilots can be referred to one or the other of the two drafts which 
may be considered as charastcristic of all the proposals to promote uni­
formity. One draft was prepared by the Aeronautics Branch of the 
Department of Commerce and was commonly referred to as the D epart­
ment of Commerce Draft. T he other was prepared by the Committee 
on Aeronautical Law of the American Bar Association in co-operation 
with the Committee on Aeronautics of the Nat ional Conference of 
Commissioners on Uniform State Laws, commonly referred to as the 
American Bar Association Draft. 

Under t:he D epanmcnt of Commerce Draft, a federa l license is 
required for all pilots and aircraft operating within the state. Under 
the Bar Association Draft either a federal license or one issued by -a 
state agency would be required. 

The Department of Commerce Draft is premised upon legislation 
enacted in New York and does not necessitate any additional personnel 
or increased cost t o the state. Local police authorities would handle 
violations in the same manner provided for motor vehicles. Trans­
gressions would be for violation of the state law requiring a federal 
license rather than a violation of a federal act. 

Sponsors of the American Ear Association Draft, claiming that there 
may be some question as to the possibility of defining a state crime by 
reference to a federal statu te and federal regulations alone under the 
principles of constitutiona l Jaw, suggest that the superintendent of 
motor vehicles, or some other public official of the state, be designated 
as the officer to carry out the provision of the state law relating to 
non-commercial interstate and all intrastate fl ight. 

I n 18 states the legislation conforms jn theory with that of the 



AERONAUTICAL LEGISLATION 

Department of Commerce draf~ and requires fed~;-ral licenses for all 
aircraft . and pilots. Seven of the states conforming to the Bar Associa­
tion Draft require either a state or federal license for all flights. In 
nine of the other states no licenses w•hatever are required when the craft 
and pilot are engaged in non-commercial pleasure flight. On the other 
band, . it appears that in seven states intrastate flight of any description 
is unlawful unless both aircraft and pilot have obtained state licenses 
regardless of federal licenses, at least in ·so far as intrastate commercial 
flight is concemed. * , 

Airport Enabling Ac.ts 

Turning to another field of state legislative activity, unprecedented 
attention was paid to general and specific bills pertaining to the estab­
lishment, maintenance and operation of airports by political subdivisions 
of the state. Prior to the 1928-29 sessions, 18 states had statutes 
authorizing the establishment and operation of airports. Twenty-one 
states which had no previous legislation on this subject enacted such 
general laws, making a total of 39 states which have statutes in force. 

In other wor.ds, all states now have laws relating to airports except 
Alabama, Colorado, Delaware, Maine, lVIis~issippi, Nevada, Rhode 
Island, Utah and Virginia. Alabama and Virginia were not in session; 
Colorado dt;,feated two general bills; Mai.ne defeated a single specia,L 
bill, while D~.;laware, Rhode Island, Nevada and Utah considered no 
bills of this class. 
. ln many jurisdictions the legislative policy at first apparently has 
been to authorize the establishment and regu lation of airports with 
reference to particulat ~ases as contradistinguished from general enabling 
acts authorizing all municipalities, or all municipalities of a class, to 
establish airports. 

However, the general 't_rend as evidenced by most of the recent 
state enactments has been to, pass general acts authorizing political 
subdivision!) as a class to establish airports. This was particularly mani­
fest from the fact that many of the states which had passed or considered 
legislation conferring the power upon particular localities now have 
passed geheral laws. 

An examination of the statutes in force would tend to indicate that 
all states will eventually enact general laws authorizing the establish­
ment and operation of aitpor.ts. In one state, at least, the power to 
establish airports has already been held to exist because of an implied 
power derived from the charter provisions of munieipalities. In Missouri 

•Lists of states and their li censing requirements in Appendix. 
17 



AIRCRAFT YEAR BOOK 

it was held that the cities of St. Louis* and Kansas City, t under their 
home-rule charters, had been granted the power to establish airports. 

•• Miscellaneous Aviation Bills 

Aside from the acts relating to regulation or licensing of aircraft 
and pilots or concerned with airports, 1 ro bi1ls of a miscellaneous char­
acter pertaining to aviation were introduced in 32 states, 60 of which 
were enacted. They were of such a widely divergent character that 
they do not admit of classification by groups. 

The importance of aeronautical development studies to serve as a 
basis for legislation was generally recognized. In six states temporary 
commissions for the study of aviation were authorized: California, New 
York, Illinois, New Jersey, Oregon and Wisconsin. Considerable atten­
tion was paid to the value of state administrative agencies, r 1 new 
states creat ing or supplementing the powers of such special boards or 
agencies by conferring regulatory, licensing, enforcement and airport 
establishment powers and duties upon them. These states were : 
Arkansas, Connecticut, I daho, Kansas, Maryland, Michigan, Ohio, 
Oregon, Pennsylvania, Rhode [sland, South Carolina and Wisconsin. 
In the pe:rformance of these offices the state boards of Colorado, Idaho, 
Massachusetts, Nebraska, Ohio and Virginia issued orders or regulations 
pertaining to aeronautics during 1929. 

That the railroads anticipate the value of the airplane as an 
auxiliary form of transportation was manifest in the enactment of 
statutes in Illinois, Iowa, Michigan, Missouri and Wisconsin authorizing 
railroad companies to own and operate equipment for aerial trans­
portation. 

Five states passed measures relating to aviation insurance. They 
were: California, Iowa, Michigan, New Jersey and Ohio. In Vi rginia 
the state corporations commission has issued regulations requiring liabili ty 
and property d"amage insurance in commercial operations. Aside from 
the provision of the Uniform State Law for Aeronautics so providing, 
the states of Michigan, North Dakota and South Dakota enacted laws 
which make hunting from aircraft an offense. In Indiana and South 
Dakota the transportation of intoxicating liquor and in Nebraska the 
transportation of certain narcotic drugs in aircraft is prohibited, and the 
seizure and confiscation of vehicles provided for. 

Connecticut has provided that all property owned by any town or 
city, which is located in another town and used for airport purposes, 
shall be exempt from taxation so long as it is used for such purposes 

*See DysMt v. City of St. Louis, 11 S. W. (2nd) 1045. 
tSee Em;is v. KaMas City, • ~ S. W. (2nd) 1054. 
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and is not a source of profit. Florida has proposed a constitutional 
amendment exempting aircraft manufacturers from industrial taxation 
for a period ending in 1948. Vem1ont provides that a town may vote 
to exempt for a period not to exceed five years real and personal estate 
used and occupied for airport purposes. 

The increasing tendency on the part of the states to tax the con­
sumption of gasoline has resulted in a divergence of application of such 
measures to aircraft. Arkansas, Colorado, Maine and New York pro­
vide for a refund of the gasoline tax. Kansas and Rhode Island exempt 
aircraft from the consumers' tax on gasoline. Idaho, Michigan and 
Pennsylvania apply the revenue derived by such taxes to airport purposes 
by means of administrative agencies. 

SPOR1~ AMPHIBJAN 
Three-passenger American Marchetti S-56 (W'alter) equipped for landing 

on water or land. 

The realization that instruction in aeronautics generally is of great 
importance has resulted in the enactment of several statutes directed to 
this end. Tennessee passed a bill promoting the teaching of aviation in 
the state, and an aeronautical building for the state uriiversity was pro­
vided by Washington. Michigan has authorized the mapping of ~he 
state by aerial photography, and in California a precautionary measure 
against the possibility of i:he introduction of agricultural pests by aircraft 
was taken by requiring inspection of all aircraft entering the state. 

Legal and Legislative Research 

The unprecedented activity of recent sessions in the new field of 
aeronautical legislation and the obvious need of some central clearing 
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h.ouse for the collection and dissemination of information on laws intro· 
duced and enacted prompted the Aeronautical Chamber of Commerce 
of America to establish a Legal and Legislative Research Service. 

The new service has proved invaluable to executives in the aircraft 
industry concerned with everything affecting the future of aviation, to 
universities and colleges attempting to keep pace with this specialized 
field, and to state legislators themselves who desire information on the 
trend in state legislation throughout the country. 

FLYING DUTCHMAN 
The Szekely Flying Dutchman (Szekely SR-3 ) is a low wing. single place 

monoplane for sport p.urposes. 

The research service supplemented the regular bulletins oo week-to­
week developments pertaining to aeronautics in both houses of the 
national congress sent out from the W ashir1gton office of the Aeronautical 
Chamber of Commerce. The special bulletins of the chamber kept its 
members abreast of the trends in both national and state legislation, and 
proved of great value to executives within the industry as well as an 
interesting study fo.r lawyers, educators and legislators who were among 
the subscribers. 



CHAPTER XVII 
AERONAUTICAL EDUCATION 

EVERY branch of the broad educational field was influenced dur­
ing 1929 by progress in aviation and each in turn contributed its 
part to the further development of the new art. Universities, 

colleges, high schools, trade schools, elementary schools, newspapers, 
magazines, motion pictures, radio broadcasts, libraries, advertising, art 
and almost every other agency concerned with the education of mankind 
were brought into use to present the facts of the new industry before 
the general public and particularly the younger generation. 

Sixty-one universities and colleges offering courses in aeronautics 
had 2,406 students enrolled in this specialized field at the end of the 
year. Twenty-one elementary school systems, 93 junior high schools, 
130 senior high schools, 1 7 evening schools, 7 continuation schools, 
3 trade schools and r vocational high school offered aeronautical 
tFaining of some kind to tens of thousands of students interested in the 
industry. Millions learned the facts of the new science through radio 
broadcasts, educational motion pictures, institutional advertising cam­
paigns, and specialized departments in the major newspapers and 
magazines. 

I t was estimated that 9,000 student permits issued by the Depart­
ment of Commerce to enable prospective pilots to begi11 their flight 
training were in force at the end of the year, while more than 27,000 
had been issued since 1926. The number of student permits in force, 
however, was not an accurate key to the number o.f future pilots since 
only about 15 per cent go beyond the student stage. The number was 
so high because a large group of persons, for technical or personal reasons, 
were interested in first hand information on the principles of flying but 
had no intention of becoming pilots or accomplishing more than a single 
solo flight. 

Based upon figures contained in reports of flying school operators 
reporting to the Aeronautical Chamber of Commerce at the end of the 
year, 6,974 pilots were trained in American schools. Three hundred 
and twenty-fo.ur were given training toward a transport license, 2,399 
toward a limited commercial license, and 4,25 I toward a private pilot's 
license. More than 3,700 new pilots were licensed during the year. 
The work of some of the principal flying schools is reviewed in the 
chapter on "Aerial Service," the division under which the major portion 
of such operations logically fall. 

245 
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Aeronautics in Universities 

The widespread development of curricula in aeronautics fo.r uni­
versities and colleget was manifest in a s"urvey made by the Aeronautical 
Chamber of Commerce to determine the number of institutions of higher 
education offering courses, the scope and nature of such courses, number 
of instructors employed and students enrolled. Out of 650 institutions 
in the United States sent requests for information, 236 replied. One 
hundred a~Q ~ev~nty-five reported no aeronautical instruction, although 
many indicated an interest in the field and several reported courses under 
consideration. Sixty-one universities and colleges, however, reported 
specialized courses in aeronautics, almost three times the number offering 
such courses at the end of r928. 

Thirteen institutions offered complete four or five-year courses lead­
ing to degrees in aeronautical engineering. Twelve of these universities 
and colleges reported a total enrollment of 1,352 in aeronatrtical engi­
neering courses. The 6r institutions' total enrollment in aeronautical 
courses of all kinds was 2,406. One hundred and ninety instructors, 
40 full time and 150 part time, were engaged in this specialized field 
of teaching. The full list of universities and colleges offering some 
kind of aeronautical education with the number of students enrolled 
and instructors employed by each is included as a table in the Appendix. 
I t indicates that institutions of higher education in every part of the 
country are alive to the necessity of qualifying experts for this new 
field. 

The Daniel Guggenheim School of Aeronautics at Ne':" York Uni­
versity reported the largest enrollment in the country for the first 
semester of the I 929-30 academic year, with 346 students registered 
in the four-year course leading to a Bachelor of Science degree or the 
one-year post graduate course leading to a degree in aeronautical engi­
neering. Three instructors were engaged full time and three part time 
teaching the specialized aeronautical courses, while a facu lty of 6o gave 
instruction in other engineering work included in the four-year curricula. 

Massachusetts Institute of Technology at Cambridge, Mass., reported 
the second largest enrollment, 247 students, and the largest full-time 
facu lty staff. Fourteen full-time !instructors and one teaching par t time 
offered courses in the four-year undergraduate curriculurn leading to a 
degree of Bachelor of Science in Aeronautical Engineering, or to a 
Master's and Doctor's degree in aeronautical engineering. 

Forty were enrolled in the four-year course leading to a degree of 
Bachelor of Science in Aeronautical Engineering at the University of 
Alabama. Seventy-two students were registered in aeronautical engineer­
ing and 62 in aviation ground mechanics at Carnegie Institute of 
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1251000 SEE AI R RACES 
The stands at the National Air Races were jammed during the National 
Air Races at Cleveland; 125,000 were in attendance when the dirigible 

Los Angeles arrived. 

CLEVELAND SHOW 
General view of the arena during the National Aeronautical Exposition 

in Cleveland. 
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Technology, where a four-year course leading to a Bachelor of Science 
degree was offered. 

University of .Minnesota reported 220 students enrolled in the faux­
year cou~e leading to a degree of Bachelor of Aeronautical Engineering. 
Besides the usual cour~es in aeronauti.cal engineering, the Classes at 
Minnesota were given instruction a11d practice in solving actual con­
struction and maintenance problems in the aircraft industry. Close 
relations wit.h the industry were maintained th rough teachers who had 
dii'eCt-conneGt-ions with industrial concerns. The senior class was given 
extensive t ra.ining in aircraft manufacturing and airplane maintenance 
in the field. 

Oregon State Agricultural College, .offering a four-year aeronautical 
engineering course leading to a degree for the first time, had 5'7 fresh­
men enrolled. University of Pittsburgh with a similar four-year course 
had 100 students registered with 20 instn;ctors, two full time and 18 

part t ime, devoting their attention to the work. 
Stanford University had l4 students enrolled in courses designed 

primarily for graduate Students who had completed the general engi­
neering curriculum. The graduate work offered cove.red two yc.ars of 
study. Seventy-three students above the freshmen year were registered 
i11 aeronautical engineering courses leading to a degree at the University 
of Washington, where 30 per cent of all freshmen entering indicated 
a preference for aeronautical engineering. The far northwestern institu­
tion was to move into a new Aeronautics Hall, a gift of the Daniel 
Guggenheim Fund for the Promo.tion of Aeronautics, in January, 1930. 
Graduate research work was offered in add it ion to the complete under­
graduate .course. VVorcester Polytechnic Institute had seven stu.dents 
enrolled in courses leading to qualification as junior aeronautical erigineer 
in the industry or <;ivil service. Only seniors in mechanical engineer­
ing with good records for the first three years were admitted to the 
course. 

While the course was not intended in any sense as an aeronautical 
engineering course, a new curriculum in construction of topographic 
maps from aerial photog_raphs at Syracuse University was one of the 
year's most interesting developments in the field of specialized education. 
The· new, course; offered 20 students beginning in February, 1930, was 
designed. to indt1de both practice arid theory of aeri.al surveying and 
ph.o(ogi_:aphic work. T he initial equipment for the course, was provided 
through a grant of the Daniel Guggenheim Fund for Promotion of 
Aer()l:iautics to the College of Applied Science at Syracuse. 

Graduate courses. in aero.dynamics, involving wind tunnel experi­
ment~ on: new ~!!~igns, were Ct;>nduot\!d in Washington by the Cat~olic 
University of America, where · such work has been offered as grac;luate 
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SNOW DOESN 'T STOP ' EM 
Students in the I ndianapolis, Ind., scho·ol of Capitol Ainvays learn a thing or 

two about th~ R yan monoplane despite cold weatheL 

MINIATURE WIND TUNNEL 
Curtiss students watching demonstration of miniature wind tunnel model at 

New York University ground school. 
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study since before the Wrights made their successful flights. Four 
students were engaged in the aerodynamic research work. . 

The more than two score other universities and colleges offering 
courses in aeronautical engineering included them as optional for 
advanced students enrolled in the civil, mechanical or industrial engi­
neering courses. Several offered general courses in the history of aviation 
and .i11 the economics of air transportation. 

e ourses in aerodynamics, airplane engines, airplane design, StreS$ 
analysis, aeronl).utical enginee1;n.g, aeronautical laboratory studies, airship 
construction, air transport, 11avigation and metallurgy were included 
r~tber J.mifo.rmly in the cunicula of these institutions. 

The universities and colleges offering some kind of aeronautical 
education, but not designed to fulfill the requirements for a specialized 
degree, were: University of Akron, University of Arizona, Armour 
Institute of Technology, Birmingham-Southern College, Bradley Poly­
technic Institute, University of Buffalo, University of California, Clark­
son Institute of Technology; Colorado College, University of Delaware, 
College of City of Detroit, University of Flor ida, University of Idaho, 
University of Illinois, University of Iowa, Kansas State Agricultural 
College, University of Kansas, 'Marquette University, University of 
Miami, Moruingside College, University of Nebraska, UJ1ivei'Si-ty of 
Nevada, N orth Carolina State College, U niversi_ty of North Carolina, 
North Dakota Agricultural College, Ohio State U niversity, Oklahoma 
City University, University of Oklahoma, University of Oregon, Penn­
sylvania Srate College, Purdue University, Rensselaer Polytechnic In­
stitute, University of South Dakota, University of Southern California, 
Swarthmo!'e College, T emple University, Union College, University 
of Utah, Vanderbilt University, University of Vermont, Virginia Poly­
technic Institute, State College of \.V ashington, Washington University 
(St. Louis), U niversity of Wisconsin, University of Wyoming and 
Y ;tie U ni versi ty. 

Educational Committees 

The increasing importance oi av'i~tion prompted the Association of 
Land Grant Colleges and Universities to appoint a committee on aeroc 
nautics, headed by President K 0. Holland of the State College of 
Washington. The committee investigated the activity of land grant 
colleges in the new field and found that 22 of the 57 institutions were. 
offering s.ome work, and six were considering the addition of aeronautics. 
Four hundred and eight students were enrolled in 59 courses offered by 
the 22 universities and colleges. 
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The work of the Guggenheim Fund Committee on Elementary and 
Secondary Aeronautic Education, headed by Prof. Roland H. Spaulding 
of New York University, continued to be an important factor in the 
development of proper aviation training in elementary and high schools. 
Professor Spaulding also was chairman of the Committee on Education 
of the Aeronautical Chamber of Commerce. 

T he number of secondary schools reporting aeronautical subjects 
offered as such in 1929 had increased tenfold over 1928, while 226 
school systems reported some kind of aeronautical instruction in 1929 
as compared with 27 a year before.* These figures were based on a 
survey made by Professor Spaulding for the Guggenheim Fund. 

One hundred and fourteen schooh correlated the aeronautical in­
struction offered with other subjects, while 85 entertained some extra­
curricular activity classed as aeronautical instruction. Flying clubs, 
model bui lding and glider contests were included in the extra-curricular 
activities. 

V\7here courses on the vocational level were offered, it was reported 
that the communities offering them could employ the students com­
pleting such work in their local aeronautical enterprises. There was 
but a single exception to this report, Galt, Calif., where graduates were 
placed in nearby cities or went on to college for which they were 
eligible. 

The Boston Trade School offered a curriculum for training airplane 
and engine mechanics leading to a Department of Commerce license, 
which was typical of many vocational schools. Courses in airplane 
engines, ai rplane construction and repair, airplane welding, meteorology, 
air navigation and--aerodynamics for foremen were offered by the Elm 
Vocational School in Buffalo, N. Y., in another model curriculum. 

The Rindge Technical School of Cambridge, Mass.; Chicago, Ill., 
technical high schools; Morrill School of Mechanic Arts in Concord, 
N . H.; Ctss Technical High School of D etroit, Mich.; Battin High 
School of E lizabeth, N. J.; Galt High School and Junior College at 
Galt, Calif., and public schools of Los Angeles, Seattle and Minneapolis 
were among the most active in the new educational field. 

"Roads of the Sky" Radio Series 

Radio played an increasingly important part in the education of 
the general public to the facts of aviation. Local stations throughout 
the country, fascinated by the novelty of the new art and anxious to 
aid in educating the public to its values, promoted special aviation 

*Complete list elementary and secondary schools in A~;>pendix. 
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programs, introducing local. speakers qualified to talk on aviation. 
Station WRNY, owned and operated by the Curtiss-Wright interests, 
devoted a major share of its time on the air to some type of aviation 
program. Westinghouse, broadcasting a weekly program dedicated to 
some great industry, chose the second of its broadcasts to "salute" 'the 
new science of aeronautics. Other commercial companies and civic 
agencies participated in similar aviation radio broadcasts. 

Perhaps the outstanding achievement in the broadcasting of aviation 
radio programs during the year was the series of programs sponsored 

- by the Aeronautical Chamber of Commerce and 'broadcast over a nation­
wide hookup by the National Broadcasting Company. The programs, 
known to millions Q_f listeners as the "Roads of the Sky" series, brought 
an outstanding figure in av.iation to the microphone for a rs-minute 
talk on some new phase of aviation each week. Hundreds of columns 
of news space and editorial comment were afforded the extended series, 
which opened J uly 2 and continued until November 21. 

Secretary of Commerce Robert P. Lamont, introduced by F rederick 
B. Rentschler, president of the Aeronautical Chamber of Commerce, 
opened the series of half-hour programs. Other speakers whose messages 
on some phase of aviation were broadcast over a chain of nearly 30 
stations from coast to coast included W . T rving G lover, assistant post­
master general in charge of air mail, "New Sky Speeds for Business"; 
Wesley Smith, Nat ional Air Transport pilot, "Flying the Mail: New 
York to Chicago"; E. Hamilton Lee, Boeing System pilot, "Flying the 
lVIail : Chicago to Cheyenne"; Fred Kelly, Western Air Express pilot, 
"Hurdling the Sierras: Cheyenne to Los Angeles"; Capt. Frank Hawks, 
transcontinental record holder, "Vacations in the Air"; William P. Mac­
Cracken, then Assistant Secretary of Commerce for Aeronautics, "How 
America Protects Her Flying Public"; Herbert Hoover , J r., radio expert 
for Western Air Express, "Radio: MagiC Guide for Airplanes"; Lieut. 
Apollo Soucek, Navy altitude flier, " How H igh Can Man Fly?"; Erik 
Nelson, round the world flyer, "Around the vVorld in Aviation"; 
F. T rubee Davison, Assistant Secretary of War for Aeronautics, "Seven 
League Boots for the Army Ai r Service"; Col. H. H. Blee, chief of 
the D epartment of Commerce Airpor t Section. "Airoorts: Nests for Our 
P lanes"; David S. Ingalls, Assistant Secretary of Navy for Aeronautics, 
"Why I Fly"; .John T. Trippe, president of Pan-American Airways, 
Inc., "Linking the Americas by Air"; Amelia Earhart, trans-Atlantic 
flier and assistant general traffic manager of Transcontinental Air Trans­
port, Inc., 'Woman's Influence on Air Transport Luxury" ; Rear 
Admiral William A. Moffett, chief of the Navy Department Bureau 
of Aeronautics, "Dirigibles of Tomorrow"; Edward S. Evans, president 
of Detroit Aircraft Corporation, "Flying Without Motors" ; W illiam 
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Tl~AlNING PLANE 

MC I esu , 

A student gets his instruction in a Curtiss (Curtiss Challenger) Fledgling, 
designed especially for training purpo~e" 

PARKS T RAINER 
Parks (Wright Whirlwind) P-z-A, built by Parks Air College, in flight. 
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B. Stout, vice-president of the Stout Metal Plane Division of the Ford 
Jyiotor Company, "Why Airplanes Fly"; Edward A. Stinson, president 
Stinson Aircraft Corporation, "Learning to Fly: Yesterday and Today"; 
Col. Paul Henderson, vice-president of Transcontinental Air Transport, 
Inc., and National Air Transport, Inc., "Lighting the Sky-roads for 
Airplanes," and Maj. Clarence M. Young, Assistant Secretary of Com­
merce for Aeronautics, "America's Place in the Air Today." --

The stations in the nationwide network wh!Sh broadcast this weekly 
aviation feature included: WEAF, New York;. WP AG, Worcester, 
Mass.; WSAl, Cincinnati; vVOW, Qmaha; WIOD, Miami Beach, 
Fla.;. vy:I-IAS, Louisville; WSM, ~ashville .; KVOQ, Tulsa; WFAA, 
-D<!:ila;;; WOAI, San Antonio; KOA, Denver; KSL, Salt Lake City; 
WCAE, Pittsburgh; WRC, Washington; vVTIC, Hartford, Conn. ; 
WCSH, Portland, Me.; WGY, Schenectady; vVGR, Buffalo; 
WT AM, Cleveland; KSD, St. Louis; WHO, Des Moines; KSTP, 
St. Paul; WTMJ, Milwaukee; vV API, Birmingham; WRVA, 
Richmond; vVWJ, Detroit, and \VFI, Phjladelphia. 

Publications Aid Education 

Newspapers and magazines devoted more space to av.1at10n events 
during 1929 than they did during previo:us years, approximately 200 

major newspapers establishing specialized sections· devoted to .aviation 
and written by men qualified as aviation editors. 

While newspaper. treatment of aircraft accidents continued to he 
out of all proportion to theu· ill)portance, the policies of the major 
metropolitan newspapers were directed toward a more accurate appraisal 

· of news values. It appeared certain that as long as avi?tion accidents 
remained so few in number, they would occupy a sensational place in 
the pu'blic press out of proportion to their importance, but leaders ju 
the aircraft industry pointed out that this condition might be viewed 
as healthy rather than devastating since the general public had been 
trained to consider front-page happenings as the exceptian rather than 
the rule. 

There was a marked increase in the accuracy of ·statements concern­
i11g technical phases of aviation in the public press, which indicated a 
general gain in the knowledge of aviation terminology and more intimate 
contact with the new art. 

Motion Pictures 

The air transport lines developed motion pictures representative of 
scenes and activities along their lines for private and public showing. 
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Several flying schools and manufacturing concerns prepared similar films 
in their specialized fields. The general news reels and feature motion 
pictures continued to devote a major share of attention to aviation. 

The seven-reel motion film, "Flying with Lindbergh," presented to 
the Aeronautical Chamber of Commerce in 1928 by the :Motion Picture 
Producers of America, was used in an active educational program 
throughout 1929. The film was loaned by the Aeronautical Chamber 
of Commerce to aozens of civic organizations, flying schools, universities, 
colleges and similar institutions for showings at which no admission was 
charged . I t was estimated that nearly a half million persons saw the 
film during 1929. 

Advertising and Art 

Aeronautical advertising represented a new standard in sales and 
artistic values. The institutional advertising done by some of the 
major units in the aircraft industry bordered almost on the poetic in 
its appeal, unusual art effects accompanying the copy. Aeronautical sub­
jects also were in general use in the advertising of products outside the 
aviation field because of the romance, speed and newness associated with 
aviation. 

While most of the advertising done cluring 1929 was of an institu­
tional natu re, with only a few organizations carrying out national pro­
grams, several corporations were planning largeY and more direct sales 
campaigns through advertising in 1930. A committee of the Aero­
nautical Chamber of Commerce had plans fo r an extensive aviation 
institutional advertising campaign under consideration during most of 
1929, but had not announced the adoption of any plan at the close of 
the year. 

Three nationally know artists l1ad made distinctive contributions in 
the portrayal of aeronautical subjects, and dozens of others were engaged 
in some kind of illustrating work: related to aviation. J ohn MacGilchrist, 
former officer in the Royal Air Force and nationally known artist, 
had completed ten etchings on aeronautical subjects, the latest of which 
was done for the Aircraft Year Book and is presented as the frontispiece 
of this edition. H is etchings were exhibited at the National Arts Club, 
New York, Brooklyn Society of Etchers, and the Philadelphia Society 
of Etchers during the year. It was the fi rst time that his completed 
work, three years in the making, had been brought together for exhibi­
tion. 

Frank L emon's water colors of noteworthy flights made for the 
Wright Aeronautical Corporation attracted attention in both aviation 
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and a:rt circles, as did the aviation paintings and illustrations of Clayton 
Knight. 

Libraries 

Libraries, both public and private, were recognizingt he importance 
of aviation an-d' built up special collections on a;;ronautical subjects, many 
of them setting aside a special section for these works. The Library 
of Congress had some J ,ioo titles in its collection of aeronautics. Sixteen 
hundred volurhes and . 70b pamphlets were included in the Langley 
Aeronau.tical Libr~ry-of Smithsonian Institution. A small collection in 
the Aer.Q!l_autics Branch of the Dep;u-tment of Conime·rce, another in 
the possession of the National Advisory Committee for Aeronautics, and 
a library in the U. S. Air Corps Washington offices were open to the 
general public. 

While it was established as a private collection for the use of mem­
bers in the aircraft industry, the Aeronautical Chamber of Commerce 
Library in New York was used extensively hy newspaper and magazine 
writers and others interested in aviation research. It included approxi­
mately I,boo bound volumes as well as 6o,ooo catalogues, reports, 
pamphlets, and .other unbound material and was considered the largest 
library devoted exclusively to aeronautics in the United States. 

In the Aero:nautical CJ1amber of Commerce Library, 14 newly estab­
lished aviation magazines were received during I~P9, bringing the total 
number of domestic magazines devpted to aeronautics up to 31, exclusiv.e 
of house organs. Twenty"four issues of the Library Bulletin prepared 
by the Aeronautical Chamber of Commerce librarian were sent to mem­
bers during the year, indexing J,Ooo aviation articles in domestic and 
foreign periodicals. The Library Bulletin was used for reference in 
numerous colleges, universities, clubs and public libraries as well as by 
members of the chamber. 

The Chamber's library refererice service -aided an average of 50 per­
sons each day, many of them members of, the organiza-tion, including 
banks, ·investment houses, newspapers, magazines, special writers, adver­
tising agencies, insurance hrms, and municipal chambers of commerce. 
Both mail and te)ep.hone requests were received for such service on a 
widely varying scale of subjects. 

Aircraft Shows 

Aircraft shows sponsored or sanctioned by the Aeronautical Chamber 
of Commeree in all parts of the country played an important part in 
educating millions of people, who abtained first hand information on 
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the airplanes, engines and equjpment of the major manufacturers. The 
National Air Races and Aeronautical Exposition at Cleveland provided 
an opportunity for several hundred thousand persons to attend the show-

FLIGHT T UTOR 
This new contraption pcrfcctctl by the H. S. Army Air Corps to nid in d1e 
primnry training of !tying cad('ts pro,·idcs all sens~tions of ~olo Right without 

gelling off the ground. 

ing of TOO diffe rent ai rplanes as well as to 5CC them perform at the 
airport. 

Other aircraft shows sponsored or sanctioned by the chamber during 
1929 included the Second All-American Aircraft Show at Detroit; 
Pittsburgh Aircraft Show; Indianapolis Aircraft Exposition; Des Moines 

18 
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Aircraft Show; Rochester Aviation Exposition; Second Annual Pikes 
Peak Show in Colorado Springs; Aircraft Exposition hciJ in connection 
with the International Air Circus in Kansas City, Kan.; Baltimore 

• 

DI.TiVIP AT CAriTOL 

U. S. Army airship, TC-3, from Lnngley Field, Va., landing in lhe Capito l P laza, 
vVashington, ·with a senator aboard. 

Aircraft Show, and the Western Aircraft Show in Los Angeles. T he 
latter e:-.'Position was sanctioned by the Chamber and financed by the 
Aeronautical Expositions Corporation. 



CHAPTER XVIII 
WORLD AVIATION IN 1929 

W HILE the United States led in every branch of aeronautic 
development during 1929, aviation's influence upon the eco­
nomic and political life of the nations was felt throughout the 

world. Progress was marked on every continent and hardly a section 
of the most isolated countries was not affected in some way. 

The great strides made during the year in the development of air 
transport w ere particularly evident in Mexico, China and Latin America, 
where few regular services were offered prior to 1929. Chile, Brazil, 
Argentina and the west coast countries of South America experienced 
unprecedented development. 

The total distance regularly Aown on civil air lines reached tro,ooo 
miles in the summer of 1929, of which the United States and Germany 
each had services over more than 40,000 miles of airways. Latin 
America, including American and European owned lines, had about 
25,000 miles of regularly flown routes, with the remainder in Australia 
and Asia. 

While the manufacturing industry made its greatest progress in 
the U nited States, G ermany led in the construction of l<u'ge powerful 
land and seaplanes. 

One of the notable trends in Europe was the increasing amount of 
co-operative services offered ·between rail and air lines, even second 
class rail passengers being provided for on through tickets and goods 
on through bills of lading. 

Air mail services were made more extensive, with more than 50 
countries authorizing their foreign mail to be A own over international 
routes. I n China and J apan, where the risks of theft and delay th rough 
the older means of transportation were current, air mail was introduced 
to insure greater regul arity of service. T wo American companies, Pan 
American Airways, Inc., and N ew York, Rio and Buenos Aires Line, 
made remarkable progress in the development of a network of ainvays 
in Latin America. Further stimulation of traffic over these lines was 
expected through the cutting of the air mail rates between the United 
States and Latin American countries from 33% to 50 per cent, effective 
J anuary 1, I 930. 

Flying d ubs increased throughout the .,.,·orld, particularly in the 
British E mpire. There were 300 private clubs in operation outside the 
United States, Russia and Turkey. In Russia and Turkey, numerous 
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av1at10n soc1et1es were formed but it was incorrect to classify their 
activities with those of the clubs commonly known in tht~ British Empire. 
About 500 pilots had been trained in these clubs within a year, half 
of that munber in Great Britain or he1· colonies. 

There was s01i1e kind of aeronautic development during 1929 in 
sixty-three nations, widely distributed over every continent in the world. 
Some of the h19~LimpQ._rtant achievements in each of these countries wiU 
be dcscrjbed. The countries·,ar~ __ listed alphabetically for convenience in 
future·· reference. 

Argentina 

Level terrain,, g.ood weather and great distances between the centers 
of population further stimulated the growth of Argentine aviation in 
1929, ten new ·services being added during the year to increas.e the total 
mileage of air lines in operation at the end of the year to s,6o6. The 
lines were not only intra~national, but linked the far southern republic 
with t he rest of the world. Twenty fully equipped airports scattered 
throughout the country provided centers for air line and private opera­
tions. 

Pan American Airways, Inc., inaugurated a new line between Buenos 
Aires and Montevideo and later e~tended the services from Buenos Aires 
to Santiago, Chile, across the Andes by way of Rufino and Mendoza. 
The New York, Rio and Buenos Aires Line established regular service 
between Buenos Aires and Montevideo, Buenos Aires and lVIar del 
Plata, Buenos Aires and Asuncion by way of Concordia and Corrientes. 
NYRBA, as the American line was commonly known, opened mail aud 
passenger service November 27 from Buenos Aires to Yacuiba, Bolivia, 
by way of Rosario, Cordoba, Santiago del Estero and Salta. Connec­
tions were made at Yacuiba with the Bolivian Air Service for La Paz, 
Bolivia. NYRBA also extended its service across the Andes late in the 
year from Buenos Aires to Santiago, Chile, hy way of Rosario, Cordoba 
and l\!lendoza, carrying mails under contract with the governments of 
Argentina and Chile. 

Aeropostale Argentina, the French line, opened new routes during 
the year between Buenos Aires and A\'ttncion, by way of l\!Ionte Caseros 
and Pos·ados; between Buenos Aires. and Santiago, Chile, by way of 
Rufino, l\!Iercedes and Mendoza; and between Buenos Aires and 
Comodoro Rivad<lVia in Patagonia, the vast sparsely populated territory 
of southern Argentina. 

T he Latt~coere Company continued its .service between Buenos Aires 
and Brazilian ports to expedite the delivery of mail to Europe. Post 
office statistics showed that Ai·gentina handled more mail per capita 
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than any other nation in the world . This fact served to indicate the 
general need for r apid communication and the future field for ai r line 
development. A1·gentina handled 224 pitces of mail per inhabitant as 
compared with 214 pieces in the United States ; 147 in F rance; 143 in 
E ngland ; 121 in G ermany ; and 28 in Brazil. The German Luft Hansa 
announced plans during the year for the establishment of regular trans­
Atlantic service between Germany and Buenos Aires by way of Per­
nambuco, using giant flyjng boats of the Rohrbach Romar type. 

Australia 

Government subsidy and increased public confidence played an im­
portant part in the development of aviation in Australia during 1929. 
There were 102 registered aircraft O'<vners, 230 licensed private pilots 
and 153 licensed commercial pilots in the country. T welve A merican 
planes had been registered. 

Th ree large companies operated six regular air lines over routes 
totaling 7,858 miles, the oldest and longest of these services being from 
P er.th to Derby, a distance of 1,467 miles. The new<~st and second 
longest was from P erth to Adelaide, South A ustralia. Joining this 
service a link from Adelaide to Cootamu ndra, New South \\Tales, 578 
miles, was inaugurated. O ther services between Mildura and Broken 
H ill and bet ween M elbourne and H ay were operated t wice weekly. A 
new service from Brisbane to Townsville in Queensland was an nounced 
for operation early in 1930. T en tri-motored English monoplanes 
were to be imported fo r this service. An ext ension of the service to 
Cairns, Queensland, and Port Moresby, New Guiana, was being con­
sidered fo r 1930. 

Six Aying clubs, subsidized by the government, and flying schools 
operated by Western Australian Airways, Ltd., tlllder federal support 
had trained 287 Class A pilots by the end of July. The eight training 
centers flew a total of 17,726 hours during the period. E ighty airports 
throughout the Commo,1wea!th had been established by the government, 
and out of 27 requests for additional ones, 23 were approved. This 
was in l ine with the government's policy of fostering aviation through 
the provision of necessary facilities to stimulate pr ivate as well as air 
line operations. T he route from Perth to Adelaide was lighted for 
night Aying at a cost of about £17,000 ($82,620) . 

The Commonwealth closed down and dismantled its experimental 
aircraft const ruction plant at Sydney. A three M ongoose-engined plane 
kno,vn as the Lasconder, designed by an Australian to seat from four 
to six persons, ·was constructed during the year. Arrangements were 
entered into between the Clyde E ngineering Company of Sydney and 
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Australian National Airways, Ltd., for the formation of a company, 
known as the Clyde Engineering-National Airways, L td., to manufac­
ture fou r models of light planes. 

Civil aeronautics in Australia was controlled by a Civil Ae ronautics 
D epa rtment which was supervised by a director, and resembled in many 
ways the civil organization in England.:.---The department had a small 
staff of personnel and a few ~lanes for official use. It· controlled every 
aspect of civil aeronautics from the large air lines to the private owner, 
setting up airworthiness requirements for aircraft and license tests for 
pilots. Between £300,000 and £ 400,000 ($1 ,458,ooo to $1 ,944,000) 
were available to Australian operators and manufactu rers in subsidies. 

Austria 

Aus:ria, w ith six and a half million inhabitants living in 83,833 
square kilometers ( 32,368 square miles) of territory, doubled its air 
traffic duri11g the year, establishing new lines under government subsidy 
that radiated from Vienna like the spokes of a wheel. Air transport 
in Austria dates back only to 1927 when the Austrian Air Traffic 
Association received its first subvention of 1,000,000 schillings (about 
$140,000) . . 

The German Luft Hansa operated regular air service from Vienna 
by way of Prague to Berlin, and by way of Salzburg to Munich. 
The H ungarian Air Transport co-operated with the German service. 
The Compagnie l ntcrnat ionale de Navigation Aerienne, a French line, 
linked Vienna, Prague and Strasbou rg with Paris. A Polish line, the 
Polska Linia Lotnicza Aerolot, operated a service to vVarsaw and the 
Italian border; and the Trans-adriatica Societa Anonima di Navigazione 
Aerea of Ancona provided a service from Vienna to Venice, with con­
nections for other cities in Italy. 

Fourteen routes were in operation during J 929, with connections 
for Berlin, Munich, Budapest, Bucharest, Constantinople, C racow, 
Danzig, Bremen, Prague, Strasbourg, Paris, Copenhagen, Malmo, 
Cologne, Essen, London, Z ur ich, Geneva, Venice and Rome. The 
fares were low: from Vienna to Berlin, 3o6 miles, about $30 ; to 
Budapest, I 40 miles, $10 ; to Zurich, 388 miles, $29 ; to Paris, $49; 
and to Rome, 5 IO miles, $so. An express route from Vienna to Berlin 
covered the distance in three hours and forty minutes. 

From six airplanes, the Austrian air service had increased its fleet 
to twenty-four. T wenty per cent of the persons who used the air lines 
in Austria were Americans, Hungary being the only foreign nation 
which exceeded the United States in the use of the Austrian air lines. 
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The lines have been operated without a single accident in wh ich pas­
sengers or members of the crew were injured. This record was main­
tained despite the fact that Austria is an Alpine country and it is 
necessary to fly over very mountainous territory. 

Bahamas 

The B~hamas were linked with the United States by air in January, 
1929, when Pan American Airways, Inc., established regt•lar mail 
service between Nassau and l\1iami. Operations were discontinued in 
August, but the company announced a resumption of the service for 
January, 1930. 

Because of the nature of the country, all planes whether operated 
privately or by air lines in or out of the Bahamas, were amphibians 
or seaplanes. Two small British planes were imported by a cornpany 
understood to be interested in a real estate development at West End, 
Grand Bahama. Irregular service was operated by several American 
planes during the winter season, but no scheduled operations other than 
those· of Pan American Airways, Inc., were afforded the islands. 

Belgium 

Belgium continued operation of its mail and passenger lines radiating 
from Brussels to London and Cologne, added new services, and planned 
an ambitious program for developing a line between Brussels and the 
Belgian Congo, 7,500 miles away. The lines were heavily subsidized 
under an agreement with the government, which made available general 
subsidies amounting to TJ ,730,000 Belgian francs ($3281440) during 
the second quarter of 1929, and 3,150,000 francs ($88,200) in the 
first quarter. 

A line between Brussels, Essen and Hamburg was inaugu rated 
in May, and night air mail service between Brussels and London was 
established in September. Three new international lines were planned 
for 1930; Antwerp to Amsterdam; Antwerp to Essen and Berlin; and 
Brussels to Luxemburg. The latter was to be the first link in a pro­
jected route to Switzerland. Services also w·ere planned for operation 
du ring the Antwerp Exposition in 1930, connecting London and 
Antwerp, Ostend and Antwerp, Antwerp and Leige, and O stend, 
Brussels, and Leige. 

An air line connecting Belgium with her African colony, Belgian 
Congo, was to be opened over the 7,500 mile route with an air mail 
service operated by the Societe Anonyme Bclge d'Exploitation de Ia 
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Navigation Aericnnc, or S.A.B.E.N.A. company, which held the major 
operating concessions. Plans included light ing the 7,500 mile route by 
1933 and the carrying of passengers on a three-day schedule after the 
experimental stage with airmail was passed. -

The Sabena company also annOllllCed plans fo r the manufac ture 
of airplanes of the Fokker type under an agreement with the Dutch 
inventor and builders. T en pl;;.nes were under construct ion, and the 
plans of the company included increasing the Belgian fleet to fort}' 
within a year. The company was capitalized at 20,000,000 Belgian 
francs ( $s6o,ooo) . 

Foreign air lines flying over Belgium included: Imperial Airways 
from London to Cologne; Farman, connecting Paris, Brussels, Rotter­
dam, and Amsterdam; K.L .M., linking Rotterdam, Brussels and Basle; 
Farman, between Paris, Cologne and Berlin ; and K.L.M., connecti ng 
Amsterdam, Rotterdam, and London. There were three schools for 
pilots w hich were subsidized by the Ministry of National Defense,. 
al though they trained both civil and mi litary pilots. 

T he government permitted the importation of airplanes w ithout 
restrictions, but at the same time granted heavy subsidies to the national 
industry. T here were 82 planes in the Belgian civil air service at the 
close of 1929. T he governme:1t encouraged the purcha~>e of light 
planes by individuals fo r trainiug pur poses by paying about one-half 
of the purchase price on a $ro,ooo two-place Belgian plane. Th ree 
public aerodromes were administered by the government: B russels, 
Antwerp, and Ostend. Three other private aerodromes were available 
at St. H ubert, Gosselics and Le Zoute. 

Bolivia 

T he Lloyd Aereo Boliviana (Bolivian Lloyd Air Line), a German 
operating company established during the centenary celebrat ion of the 
founding of the German colony in Bolivia, had six routes in active 
operation during 1929, using six J unkers ali-metal planes. 

T he lines connected Cochabamba-Vallegrande-Santa C ruz; Cocha­
bamba-T odos Santos-Trinidad-Santa Ana-Guayaramerin-Villa BelLa­
Cachuela Esperanza-Riberalta; Santa C ruz-San J ose-Robore-Puerto 
Suarez; Santa Cruz-Charagua-Villa M ontes-Yacuiba; Cochabamba­
Sucre; Cochabamba-O ruru-La Paz-A rica. 

T he New York, R io and B uenos Ai res L ine, an American operating 
company, linked Buenos Aires with Yacuiba in Bolivia, where connec­
tions were made with the Bolivian lines. T he German company was 
awarded substantial subsidies for the continued operation of its lines. 
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Brazil 

T wo large transport companjcs, one German and the other French, 
operated regular air service in Brazil during 1929, and two American 
companies hat! obtained perm its to operate through the country begin­
n ing regular service in 1930. There were about 45 privately owned 
planes in the COimtry, which provided a rich market for airplane sales 
because of the great di~tances which had to be covered and the lack of 
other regular fast transport. 

F LI ES \V!TH 169 PERSONS 
Wide World. 

Some of the pa~sengers and crew line up before the huge u-motored 
Dornier DO-X preparatory to its record flight. 

The Compagnie Gencralc Aeropostale, the French li11e which oper­
ated independent of Brazilian subsidy, was subsidized by the French 
government to the extent of about 39,000,000 francs ($r,sso,ooo) and 
operated between France and Korth Africa. Its route in Brazilian 
territory extended 2,515 miles from Natal in the north to Rio Grande 
do Sul in the south, with intermediate stops for mai l at the most 
important cities along the coast. French planes ~were used exclusively. 

The Condor Syndikat, the G em1an operating company, provided 
regular mail and passenger service over 1,01 I miles in Brazilian terri­
tory, connecting Rio de ] anicro with Rio Grande do Sui, ''lith inter-
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mediate stops at Paranagua, Sao Francisco, F lorianapolis and L aguna, 
and a second line from Rio Grande do Su i to P orto Alegre via Pelotas. 
Flights were made t wice a week in both directions. German planes were 
used exclusively. 

Another operator, the Companhia Empr.eza de Transportes Aereos, 
established service in 1927 between the coast and interior points, but 
financia l difficulties forced it to suspend operations during 1929. Late 
in I 929, however, they advertised regular service on a provisional basis 
between Rio de Janiero and Sao Paulo and Rio de Janiero and Campos, 
with two departures per week. The company was organized by 
Brazilian capital. 

The first plane the New York, Rio and Buenos Aires Line granted 
permission to fly through Brazil, reached there in J uly on a trail blazing 
trip over the proposed line to be inaugt1rated in 1930. Pan Amer ican 
Airways, Inc., was g ranted pennission to fly through Brazil and com­
pleted experimental work over its proposed route along the coast which 
was to be opened in 1 930. 

Bulgaria 

Bulgarian air lines more than doubled their service during 1929. 
Air mail lines were operating from Bulgaria to Yugoslavia, Hungary, 
Austria, Czechoslovakia, Switzerland, Germany, Poland, F1·aoce, Bel­
gium, D enmark, Spain, Norway, H olland, Sweden, Turkey and 
England. 

Passenger service between Belgrade and Sophia was maintained 
th ree times a week in Potez planes, while a merchandise service was 
operated on a similar schedule with Spad machines. Regular service 
also was maintained three times a week f rom Belgrade to Constantinople 
by way of Sophia. The line was operated by the French Compagnie 
lnternationale de Navigation Aerienne through an arrangement with 
the Bulgarian government. 

Canada 

Aviation was stimulated by the federal government in Canada during 
1929 through the extension of its policy to aid in the training of pilots 
enrolled in flying clubs and the granting of contracts to private com­
panies for carrying air mail. The number of flying clubs assisted by 
the government increased during the year from 16 to 23, and the 
enrollment from 2,300 to well over 3,000. T he governme11t furnished 
airplanes to these clubs and paid $1 00 to them for each person trained 
for a private pilot's license. 
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Canada had no restrictions on the importation of aircraft and engines 
except to requ ire regular import duties to be paid. During the year 
ended September 30, 52 aircraft valued at $575,703.67 were imported 
into Canada on which duties and taxes to the amount of $T7::.>.,8g6.95 
were collected. T here were no engine manufacture1·s in Canada, but 
two American engine companies, Canadian Pratt and Whitney Aircraft, 
Ltd., and Canadian Wright, Ltd., ·were engaged in the assembling and 
servicing of engines from parts produced in the United States. Boeing 
Aircraft of Canada, Ltd., was established during the year at Vancouver 
to manufacture or assemble planes of the type made by the parent 
American company. 

Toronto and Montreal were the chief centers of the manufacturing 
industry. The Curtiss-Reid Aircraft Company, Ltd ., of Cartierville, 
Quebec, manufactured the Reid Rambler biplane, equipped with a Cirrus 
Mark II engine. Canadian Vickers, Ltd., of ·M ontreal, manufactured 
the Vtdette, equipped with a single engine; the Vancouver, a twin engine 
biplane; and an American type. The D e Havilland Aircraft of Canada, 
L td., imported units from its parent company in Great Britain and 
assembled the planes in T oronto. I t planned to manufacture the D. H. 
Moth when a new factory was completed and in operation. The Yarrow 
Aircraft Corporation, Ltd., was organized in Vancouver, but no planes 
had been manufarturc.cL 

T here were 397 planes in Canada September 30; 313 private pilots; 
279 commercial pilots; and 88 companies operating airplanes, including 
five air mail contractors. Canadian Airways, L td., operated daily air 
mail service between Montreal and T oronto under contraCt with the 
Post O ffice D epartment. Passengers and mail were carried by Canadian 
Colonial Airways, Ltd., between iVIontreal and New York on daily 
schedules. Canadian Colonial Western Airways, Ltd., operated a line 
between Montreal and Buffalo. Transcontinental Airways, Ltd., ca rried 
mail, freight and passengers throughout the provinces of Quebec and 
New Brunswick. London Air T ransport, Ltd., provided a service 
between Leamington and Pelee Island in L ake Erie over a 22 mile 
route. Western Canada Ainnys, Ltd., operated regular services 
between Sioux Lookout and Red Lake; Lac du Bonnet, Bissett, and 
Wadhope; The Pass and Kississing; and Winnipeg, Regina, Calgary, 
and Edmonton, by way of Saskatoon. Sky V iew Lines, Ltd., provided 
a sight-seeing service over Niaga ra Falls from the Canadian shore. 
Winter service was established between Moncton and Magdalen I slands 
and Quebec, Seven Islands and Anticosti. Rimouski, Montreal and 
Ottawa were linked in a regular summer service. Approximately 
400,000 miles were flown during 1929 on Canadian air mail routes 
alone. A saving of 20 hours was made on the new route opened in 
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J anuary between Ottawa, M ontreal, St. J ohn _ and H alifax. It was 
estimated that 63 hours would be saved by the establishment of a pro­
jected air mail line across the Dominion paralleling the transcontinental 
route in the United States. ,. 

Airplanes were extensively used by private companies engaged in 
the mining and fur industries. The extensive work of two of the most 
prominent companies is reviewed in the chapter on "Exploration by 
Air." 

T here were 6r standard airports in Canada on September 30, with 
nearly a score of others planned or under construction. All airports 
and intermediate land ing fields with the exception of the government­
owned airports at St. Hubert, Montreal and Rimouski, Quebec, were 
owned either by municipali ties or private operators. The government 
was installing lighting e<)llipment on the Toronto-Detroit, Calgary­
Regina, Regina-Winnipeg and Ed monton-Regina air nuti l routes. Radio 
beacons also were being installed on the principal routes. Weather 
reports were broadcast regularly to pilots by t he D epartment of Marine 
and Fisheries. 

Chile 

While there \\·as not a single air mail line operating in Chile at the 
opening of 1929, progress during 1929 was so rapid that fou r com­
panics we re flying on reg1.tlar schedules at the end of the year. Santiago 
was the terminus of two of the longest air mail lines in the world, the 
Pan American-Grace Airways, Inc., route from Miami to Santiago and 
the line from Paris to Santiago o1x~rated by the Latecocre Lines. 

Weekly eight-day air mail service was maintained between Santiago 
and Miami, and weekly ten-day service between Santiago and P aris. 
The National Air Lines, owned by the Chilean government and operated 
by the War D epartment, maintained service three t imes a week between 
Santiago and Arica, and the New York, Rio and Buenos Aires Line 
operated weekly service between Sant iago and Montevideo, which was 
to be extended to N ew Y ork in 1930 by way of the east coast of South 
America and the West I ndies. 

Owing to l-ather high railroad fares in Chile, travel ·by air was 
almost as cheap as first class trains, and was proving far more popular. 
T he National Air Lines reported that it \-vas unable to accommodate 
the flying public and was rapidly increasing its equipment and personnel. 
Six six-place planes and two tri-motored 2 0 passenger planes were 
delivered to the Chi lean government for the Santiago to Arica ser vice. 
During the month of September alone, the Nat ional Air Lines flew 
442 hours, about 4+,000 miles, with 100 per cent efficiency. 
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Passenger traffi c between Santiago and Buenos Aires across the 
great Andes mountain wall was so heavy that the N ew Y ork, Rio and 
13uenos Aires L ine annoHilted biweekly service starting late in 1929. 
Tri-motored Ford planes were used on the line. Passenger service on 
the Chilean section of Pan Amer ican-Grace Airways, Inc., had not been 
inaugurated, hut passengers could fly to Ar ica in Chilean planes and 
continue on the American line. The government announced plans for 
air mail and passenger service between Sant iago and Puerto Niontt 
late in the year. 

Early in 1929 there were not th ree airports in all Chile. At the 
end of the year there were that many in the city of Santiago alone. 
The government continued to develop its military forces, purchasing 
planes and equipment from the U nited States. Sixty-two military planes 
flew over Santiago in formation du ring a celebration late in the year. 
P rivate flying remained almost wholly unknown in Chile. There were 
less than a half dozen privately owned planes and not more than ten 
private civilian pilots in the country. The government had made no 
provisions fo r the registerin g and licensing of planes, making a census 
of aircraft very difficult. 

China 

Aviat ion became deeply rooted in China during 1929, both in its 
military and civil branches. A count ry of vast distances between great 
cities with an enormous population and less than 6 ,000 miles of railways, 
China fou nd the airplane well adapted to its needs. 

Aviation Exploration, I nc., a subsidiary of the Curtiss-Wright in­
terests, was organized as a $ ro,ooo,ooo enterprise to operate air mail 
lines in China under contract wit h the government. T he first lines 
to be established were to conn<~ct N anking with Peking, Canton with 
Hankow, and Shanghai with H ankow by way of Nan king. T he com­
pany also planned to establish schools to t rain Chinese pilots. P lans 
were temporarily checked through some differences arising out of rivalry 
between the Ministry of Communications and M inistry of Railways as 
to which controlled the r ights to grant mail contracts. 

Five Ryan monoplanes were delivered to the W uhan Civil Aviation 
Association in J anuary to be used on a proposed line between Hankow 
and Canton, and the Yunnan Provincial Government bought five Ryan 
monoplanes. Five W aco three-place biplanes were purchased by the 
Kuangtung Provincial G ovemment. T hese purchases of American 
equipment and others of Gnman and 13ritish planes served to indicate 
the increased interests in aviation taken by the government. 

A Loening amphibian was placed in service in N ovember on a nine 
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hour schedule be.t\veen Shanghai and Hankow, and a half dozen other 
services were proje.cted or under survey. vVbile the development of 
eommercial air lines promised to have the most lasting influence on 
the country, the year witnessed continued nghting between rival fact ions 
with American planes figuring :n the equipment of both forces. The 
Chance Vought Corporation sold a fleet of Vought Corsairs to the 
National Government late in the year. Because of the secrecy which 
surrounded the military operations, it was difficult to know how many 
planes were in actual military use, but it was known that more than 
a score figured in several raids. 

Colombia 

At the close of the year, there were r8 airplanes and 14 pilots in 
Colombia. T wo closely affiliated companies, th\! "Scadta" at Barran­
quilla and 1'Cosada" at Bucaramanga, :were organized under the 
Colombian Jaw to operate regular mail and passenger lines. Early in 
September, Pan American Ain<~:ays, Inc., opened a landing field ten 
miles from Barranquilla, and maintained a weekly service from Cris.tobal 
to Curacoa, but was not permitted to bring passengers .into the country 
or ta.ke them out. Pan American-Grace Airways, Inc., an affiliated 
company, operated its planes through Colombia horn Colon to Peru. 

"Scadta" (Sociedad Colombo-Alemena de Transportes Aereos) with 
an authorized capital of $825,000 operated the Magdelena River Line, 
extending from Barranquilla to Girardot, 600 miles; the Trans-And ian 
Line from Bogota to Cali, 275 miles; the Pacific Lirie from Cristobal 
by way of Buena ventura to Guayaquil, Ecuador, r ,200 miles; the Inter­
Ocean Line from Barranqltilla to Quito and Buenaventura, 700 miles ; 
and the Atlantic Line from Cristobal to Santa Marta, 500 miles. 

The ''Cosada" (Campania Santanbereana de Aviaciori), a subsidiary, 
operated the Barranca-Bermeja-Bucaramanga Line, 80 miles; the Bacara­
manga-Puerto Wilches Line, So miles; and Puerto vVilches-Barranca­
Berme j a line, I 5 miles. 

"Scadta" had 14 seaplanes and two land planes, while "Casada" 
had two land planes. There were four landing fields and two seaplane 
bases. "Scadta" had I 2 pilots and 200 other staff men, while "Casada" 
had two pilots and 25 other employees. The.re were no aircraft or 
engine manufacturers in Colombia and no aerial service op.erators other 
than those mentioned above. 

Costa Rica 

The 1\!Iexic:an :Minister to Costa Rica presented the Cost<) Rican 
government with an airplane during 1929 as a good will gesture. The 
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plane '"'as. oJ Mexican manufacture. Pan American Airways, Inc., pro­
vided Costa Rica with its first regular air service during 1929. 

Cuba 

More than t,Qoo,ooo miles were flown by airplanes operating into 
Cuba during 1929, and the military and commercial services were ex· 
panded. Mail and passengers were transported on a regular line between 
Miami and Havana operated by l)an American Airways, Inc., vvhich 
expanded its service in January and added ne•.v 11irplanes to its Acct. 
l\1ails also were carried between Havana and Santiago by planes en route 
to and from Haiti and Porto Rico. · 

BELLANCA TANDEM 
Bellanca (z Pratt and 'Vhitney 'Vasps) "tandem" built for long distance 
flights and owned by Chicago Dai.ly News, showiog tandem engi.ne installation 

frollt and rear. · 

There were r 5 commissioned officers and 138 enlisted men in the 
Cuban Air Force at the end of the year. The military establishment 
was divided into two observation and bombardment ·squadrons and one 
pursuit squadron. Army aircraft fl ew a total of 386,000 miles between 
J uly I, 1928, and June 30, 1929. 

The Cia .. de Servicio Cubana de Aviacio·n was formed at Havana 
for the transportation of passengexs and freight throughout Cuba. It 
was financed by Cuban and American capital. The Cia. Nacional 
Cubana de Curtiss, S.A., was lormed at Havana to operate a sales and 
service agency for Curtiss-\Vright products and e:arry on general aerial 
service operations including flying schools. No airplanes or engines 
were manufactured in Cuba. 
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Czechoslovakia 

The Czechoslovak state controlled air lines continued operations 
in co-operation with the German Luft Hansa and A ustrian Ai'r Traffic 
Company in 1929, maintaining a good record for efficiency of operations 
and lack of accidents. On 7,000 scheduled flights with 13,000 pas­
sengers, no one was injured. 

The Czechoslovak Air Traffic Company inaugurated a new line 
from Prague to Rotterdam Aprit 2 , and est.ablished a policy by which 
all passengers were insured and the premium included in the air ticket. 
The insurance provides for the payment of about $s;ooo in case of death 
or seriou.s injury. 

There were four manufacturers of aircraft in Czechoslovakia and 
about 60 airplanes were registered in the country. 

Denmark 

Effective transport service by airplanes was continued between the 
many islands of Denmark and between Denmark, Germany and Sweden 
tluoughout the period of severe storms and ice-bound conditions which 
existed in February, when all other forms of transportation failed. 
Every available plane of the army, navy and private companies was 
pressed into service during the period, and regularly scheduled transpor-t 
reswned when weather conditions returned to n.onnal. 

The Danish Air Tran$pOrt Company, Ltd., w as granted an annual 
subsidy of 250,000 crowns ($66,675) for two years, with the under­
standing that the Copenhagen commune wou ld place an additional 
100,000 crowns annually at t he disposal of. the company. The line 
from Copenhagen to Hamburg, 1'8 r miles, bore the heaviest burden of 
the Danish traHic. 

Dominican Republic 

The Dominican R\'!public was served by the division of Pan American 
Ainvays, Inc., operating betweeu lVfi-mni and San Juan, Porto Rico. 
Three passenger and mail planes were operated by the company on a 
tri-weekly schedule. The Republic had no military aviation and no 
civi.l aviation, eithex governmental or commercial. There were no 
aircr;'lft or _engine manufacturers. 

Hm.vever, an aviation school was established at Santo Domingo to 
cari-y on instruction. It also announced an intention to manufacture 
aircraft when it could expand its facilities. 
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Ecuador 

Three air transport operating companies maintained service between 
Ecuador and nearby countries. Pan American Grace Airways, Inc., 
operating Sikorsky amphibians, the Peruvian Airways Corporation 
operating a Loening amphibian, and "Scad ta," operating an all-metal 
Junkers plane, served Ecuador with their transport lines. 

There were three lines being operated on a weekly service: Guayaquil 
to Panama, 850 miles; Guayaquil to Lima, 800 miles; and Guayaquil 
to Barranqui!Ja, Colombia, 1,200 miles. No passengers were carried 
on the fi1·st; mail and passengers were carried on the other two. There 
were three planes and four pilots in the country. 

'l11irty thousand dollars were appropriated in 1930 for the Ecua­
dorian Air Force, which operated two observation planes and five train­
ing planes. There were seven officers and 70 enlisted men in the military 
establishment. 

Egypt 

Egypt was served by the Imperial Airways, Ltd., which maintained 
regular service between London, Cairo, Basra, and Karachi. Plans for 
a line between Port Said and Cyprus were announced during the year, 
and the Egypt ian Ministry of Public Works approved a contract with 
the Air Survey Company, a British organi7.ation, fo r a n aerial survey 
of the Upper Ni le. 

Estonia 

Regular service between Tallinn and H elsingfors was resumed early 
in 1929 by the Finnish Air Service Company, which took ove r the 
operations of the Estonian Aeronaut Company. Four-passenger Junkers 
planes were ojlCratecl on the 54 mile route, which connected with the 
line linking Berlin, Riga, TaUinn, and Leningrad, as well as H elsingfors 
and Stockholm. The timetable of the F innish Air Service Company 
was co-ordinated with that of the German "Deruluft" company to 
insure adequate service for the country. 

Finland 

More than 9,000 passengers were carried by the Finnish Air Service 
Company on its three routes radiating from F inland during 1929. D ue 
to the extensive coast line and the great number of inland bodies of 
water, seaplanes were used extensively in Finland. Passengers, mail 
and express were carried on the three routes: H elsingfors-Tallinn; 
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H elsingfors-Stockholm; and Abo-Mariehamn-Stockholm. There was a 
50 per ~ent increase in the volume of mail and express carried on these 
lines during 1929 and an increase of about 1,000 passengers over 1928 .. 

The Finnish Government maintained an aircraft construction plant 
for the manufacture of military planes. No engines were made in Fin­
land, but were imported from England, Germany and Italy. No import 
duty was imposed upon airplanes intended for the transportation of 
passengers and mail. Five planes and five pilots were employed by the 
Finnish Air Ser vice Company on its regular transport routes. 

France 

Government subsidies played an important part in the expansion of 
French aeronautics during 1929. Five operati11g companies received sub­
stantial subventions: Air-Union, 16,700,0QO francs; Societe Generale 
de Transports Aeriens, 8,400,000 francs; C.I.D.N.A., 23.450,0CX> francs; 
Compagnie Generate Aerospostale, 55,550,ooo francs; and the Air-Union 
Ligncs d'Orient, 7,500,000 francs. The relative importance and extent 
of the five companies' operations were indicated by the relative amount 
of the subsidies. 

Thirty-one manufacturers of airc-raft or engines received government 
subsidies during the year. The 1929 budget contained an item for 
172,300,000 francs for cash subsidies and another of ro6,385,000 for the 
development of airways and airports. The appropriations proposed for 
1930 were 2IO,rso,ooo francs and I39.4 '7,000 francs respectively. 

Aeropostale, the principal operator, maintained regular service 
between T oulouse and Casablanca; Marseilles and Perpignan; Casa­
blanca and Dakar; France and South America; Toulouse and Bordeaux; 
and Marseilles and Algiers. The Aeropostale succeeded the Compagnie 
Generale d'Entreprise Acronautique and Lignes Latecoere. The lines 
developed by the company in 1929 totaled 16,335 kilometers: Paris­
Bordeaux-Madrid, I ,200; Marseilles-Perpignan-Palrna-Algiers, I ,07 5; 
and Toulouse-Dakar-l3uenos Aires, 13,980. Extensions projected for 
1930 included a 6,200 kilometer line from Natal, Brazil, to French 
Guiana and the French West Indies. Plans embrace a later extension 
of the line to the United States. All planes of the company in use on 
the Continent were replaced in July, 1929, so that the Aying time 
between Toulouse and Casablanca was brought down to nine hours as 
compared with the fom1e r schedule of 26 hours. The estimated distance 
flown by the company in 1929 was 3,280,000 kilometers. Night opera· 
tions were made regularly across the Pyrem~cs from Fraflce to Spain 
and between Tangier and Casablanca. Seaplane traffic across the 
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South Atlantic was to be established not later than 1931. The company 
was capitalized at, 20,000;000 francs without bonded indebtedness. 

Air-Union operated lines between Paris and London; Paris and 
lVIarseilles; Antibes and Tunis; and' Lyon and Geneva. Its main 
activity was on the London to Paris line in competition with Imperial 
Airways, Ltd. T here was no understanding as to the sharing of traffic 
betWeen these two lines, but their schedules were so co-orclinated that 
both lines were provided with substantial business. It encountered rro 
competition on its other lines. The company operated a subsidiary 
known as Compagnie Air-Asie, which planned early operation oi four 
lines in French Indo-China: Rangoon to Vinh; N ah-Trang-Vinh; 
Pinsanoulok-Saigon; Calcutta-Rangoon ; <md Vinh-Canton-Shanghai. 
From Rangoon, the present French project reached only to Canton, but 
with Japanese co-operation it was planned to extend the line to Shanghai 
and Tokio. Thirty-seven planes, half o.f them multi-motored ships, were 
in the active service of this company on its regular lines: 

Compa,gnie lnternationale de Navigation Aerienne, gerierally known 
as CIDNA, grew out of the Compagnie Franco-J~oumaine established in 
1920. In 1929, the comp~ny had 77 planes in attive service on its lines. 
It has consistently doubled its traffic eadt year since the beginning of 
operations in 1920. Forty-tlnee pilots were in the employ of the com­
pany, which received government subsidies from Fr<!nce, Czechqslovakia, 
Rumania, J ugoslavia, and Poland. Tl:e original capital in the enterprise 
was entirely Rumanian, but in 1929 it had changed to ab011t 50 per cent 
French; 19 per cent Rumanian private capital; 20 per cent Czecho­
slovakian government participation; and one per cent unidentified. Its 
capital in 1929 was published as 8,250,000 francs, ·but was to be in­
creased in 1930 to 2.0,000,000 francs. 

The Societe Generale de Transports Aeriens, the SGT A or Farman 
Jines, operated daily service between Paris ami Amsterdam; Paris and 
Berlin; and Paris and Saarbrucken. It did not, however, exploit any 
line on its own account, operating joint s~rvice with the German Luft 
1-Ian~a and alternative service with Dutch K.L.IVI. Passenger service 
was operated by planes of the comp<i.ny between Paris, Cologne and 
Berlin; 'f reight service between Paxis-Cologne-Essen-Berlin; Sunday 
passenger sen ice between Paris and Berlin; passenger and freight service 
between Paris-Saarbrucken-Frankford-Berlin; and twice daily passenger 
and freight service between Paris-Brussels-Antwerp-Rotterdam. The 
incorporation of this company in the holdings of CIDNA was rumored 
during the year, but no announcement confirming or denying the merger 
was forthcoming from either concern. 

The estimated value of products of the French aeronautical manu­
faeturing industry in 1928 was 700,ooo,ooo francs. It ·was further 
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estimated that this amount would be increased about 4-0 per cent In 
I929. The following companies rnanufactured aircraft in Frarice dur­
ing r929; Societe Anonyme des Ateliers d'Aviation Louis Breguet; 
R. Caudron; Societ6 des Chantiets Aero-Maritimes de la Seine; Societe 
Anonyme des Cbantiers et Ateliers de Saint-N azaire; Societe des Avions 
H. and M. Fanna,n; P. Levasse·ur; Etablissements Lion! and Oli~ier; 
Societe des Aeroplanes Momne-S.aulnicr ; Societe des Aeroplanes Henri 
Potez; Societe Proven<;ale de Constructions Aeronautiques; Ateliers des 
Mureaux; Etabl.issements d'Aviation Fran<_;ois Villiers; Les Avions 
Bernard; Societe Bleriot-Acronautique; Ateliers et Chan tiers de Ia 
Loire; Av-ions Dewoitir1e, Societe Aeronautique Fran<;aise; Societe des 
Avions Hanriot; Societe Anonyme N ieuport-Astra; Societe des Chantiers 
Aeronavales E. Romano; Societe d'Embo.utissage et de Constructions 
Mechaniques; Rene Tam pier; Avions Michel Wi·batllt; Avions Legers 
Bourgois; E. Ctrton; Hydravions Schreck, F. B.A.; Societe Anonyme 
des Hydro-Glisseurs Dumond-Galvin; and Societe Industrielle d'Avia:­
ti~m Latecoere. There were seven manufacturers o·f engines. 

Miliary aviation for service with the land forces was under the 
control of the lVlinistry of Air at all time~, except when units were 
detached for service with maj9r tactical units in war or maneuvers. 
There ·were approximately 2,000 pl11nes in the mili tary establishment o.f 
the country in 1 $)29. A squadron of military planes made a complete 
circuit of France in 1929 as a part of the military maneuvers without 
an accident or failu re to maintain a rigid schedule. Appropriations 
made directly for military and naval aviation in 1929 were 970,4J0,600 
francs of which 612, I 32,000 francs were for material. However, the 
total appropriation for the Air Ministry was 1,769,653,000 francs · of 
which 5;2.5 per cent was for cons_tntction. The government's proposals 
fo r the 1930 budget totaled 1,995,652,566 francs of which 87o,r6.g,ooo 
or less than 50 per cent was for construction. Naval aviation W<fS placed 
under the Ministry of Air for all theoretical purposes excepting tactical 
operations with the fleet or its units. Only one aircraft carrie1·, the 
Beam, a converted battleship, was maintained. 

The government ft.trther stimulated the development of civ_i l avia­
tion tllrO\lgh the construction of airways w ith night Aying equipment 
and other facilities necessary for operations. Airports were operated 
by the government throughout the Republic with the civil ·airport near 
Paris, Le B01nget, as the outstanding exception. 

Air lines radiating to all of Europe ~entered at Le Bourget port. 
Reports for the ri1onths of July, August and September showed that from 
4,000 to 7,000 persons embaTkerJ or disembarked from planes at Le 
Bourget. 
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Germany 

German aviation continued to be identified chiefly with the principal 
operating company, the German L11it Hansa, although there was a, 
small operating company in Bavaria known as the No.rdbayerisd1e 
V erkehrsflug. It was estimated that the Luft Han sa ca:rried approxi­
mately 125,000 passengers during 1929, a world record for a single 
operating company. 

Only the Luft Hansa received sHbsidies hom the Reich government, 
the Bavarian company being subsidized by cities only. I n former years 

GUGGENHEIM CONTEST ENTRY 
Cunningham-Hall Model X (WaJter Vega 85) with peculiar Hall high lifr wing 

is flown in the· Guggenh eim Saf e Aircraft ~:ompetition. 

the Reich subsid ies granted the Luft Hansa consisted of cash payments 
and materials, but begi nning April 1, 1929, only cash subsid ies were 
granted. The .;;:ash payments in 1929 were less than half the subsidies 
granted in 1928, when 22,500,000 reichsmarks were paid. The sub­
sidies in 1929 totaled ro,ooo,ooo reichsmarks, plus a guarantee g iven 
by the federal government for interest ;md redemption payments on a 
loan of 6,ooo,ooo reichsmarks which the Luft Hansa proposed to take up. 

The Reich laid out and maintained night lighting on three principal 
air routes and participated in the construction of airports. The Lt~ft 
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15 pilots. Its activities were confined to connecting Bavarian towns and 
cities. The routes included: Piau en-Leipzig; Leipzig-Erfurt; Dresden­
Leipzig; and Nurnberg-Dresden. 

There were twelve manufacturers. of aircraft, several of whom had 
products with world wide reputations. Development of three of the 
largest planes the ·world bas yet seen was completed during the year by 
three different Gennan companies. One of tbem-Dornier- built its 
giant liner on the Swiss sid.e of Lake Constance, however. The t r 2 place 
DO-X was the p1·o~uct of the Dornier Metallhauten. It is described 
in the chapters on "Trends in Design" and "History Making Flights." 
The Junkers Fluzeugwerke developed the G-38, the world's largest 
land plane! and the Rohrbach MetaiiHugzeugbau produced the Romar, 
a giant flying boat. Other manufacturers of aiTcraft included: Albatros· 
Flugzeugwerke; "Arado" Handelsgesellschaft; Bayerische F lugzeug­
werke; Caspar Werke; Foche-Wulf Flugzeugbau; Enist Heinkel 
Flugzeugwerke; Leichttlugzettgbau Klemm; Raah-Katzenstein Flug­
zcugwerke; and Wasser-und Luft Fabrzeug. 

The manufacturers of aircraft engines included; 13ayerische 
Motorenwerke; Daimler 1\llotoren Gcse!Jschaft; Junkers Motorenbau 
and Siemen~ and Halske. There were ten aeronautical magazines being 
pllblished in Germany at the end o.f the year, and their wide circulations 
gave an indication of the general interest in aviation throughout the 
c.ountry. Aircraft imports to Germany were unrestricted. However, 
only engines had been imported, chiefly from England where a few 
types were .obtained. 

The Reich maintained solely the German Flying School at Berlin, 
whiCh provided training for pilot!'i who might be employed later in tire 
services o'f the German Luft Hansa. Three subsidiary schools at Bruns­
wick> Schleisheim and Warnemunde, '"'ere attached to the B!!rlin school. 
All other flying schools \>vere privately own·ed institutions. There was 
a remarkable increase in private flying in GeTmany dming the year, 
several light type planes being introduced into general use. The govern­
ment lent its support to this movement by providing money for competi­
tions and other promotional aids which would stimulate more general 
interest in private flying. 

Under the terms of the Versailles Treaty, Germany was not per­
mitted to develop army or navy air forces, thereby eliminating any devel­
opments in this field to parallel those in other countries. 

Great Britain 

Imperial Airways, Ltd., continued to operate the principal air lines 
from Great Britain to foreign countries with a virtual monopoly, flying 
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1,032,842 miles during the fiscal year 1929, ending March 31. During 
this period 34,757 paying passengers and 873 tons of mail, f reight and 
excess baggage were transported over the Jines of the company. 

In Europe its planes averaged 74 per cent of their capacity pay load 
for the year, and in the Near East an average of 6r per cent of the 
capacity load \>vas maintained. Traffic revenue for the year increased 
29.5 per cent over the previous year. The turnover of the European 
services more than dou•bled duriug the three years commencing l\t1arch 
31, 1926. In the Near East on the Cairo-Bagdad-Basra route a 48 
per cent increase in revenue was reported. The latter route became 
a link in the London to Karachi, India, service inaugttrated in March, 
1929. The profit for the fiscal year 1929 was £79,000, a ten per 
cent increase over 1928. The company Aew 94 per cent more mileage 
than it was required to Ay in order to earn its subsidy from the British 
government. This meant that about half .the mileage flown during 
1929 was unsubsidized and indicated that the company might expect 
to be capable of operation without subsidy within a few years. 

Imperial Airways, Ltd., continued the operation of its London to 
P aris service with from two to five round trips a day varying with the 
season of the year and volume of traffic. Service was maintained daily 
between London, Brussels and Colqgne, and between London, Paris 
and Basle. Regular service between England and India was inaugurated 
in March over one of the longest air routes in the world, stretching 
5,000 miles across ten different countries which spoke seven or eight 
different languages and utilized nine different currencies. E ighteen 
hundred mi le~ of the route were tlown in seaplanes across the Mediter­
ranean Sea. While the growth oi traflic on the India route was steady 
and continuous, it was not as rapid as its promoters had hoped. It was 
important nevertheless from a military and economic standpoint because 
it linked England with her distant outposts in India through a seven 
day service. Plans included later extension of the line to Australia, 
adding another link in England's network of airways connecting her 
colonies. In addition to the services operated by I mperial Airways, 
Ltd., England was provided with direct air mail connections to prac­
tically every European country. 

While Imperial Airways, Ltd., was responsible for the principal 
organized transport operations, other firms employed in air taxi work 
were Suney Flying Service, A.D.C. Aircraft, Ltd., and Air Taxis, Ltd. 
Planes operated by Air Taxis, Ltd., alone covered 64,000 miles in special 
charter flying during the year ended August I, 1929. 

The strength of the Royal Ar Force in 1929 was 3.423 officers, 
including the stores, accountant and medical branches; 27,500 enlisted 
men; and 14,700 civilians. The Air Ministry encouraged participation 



WORLD AVIATION IN 1929 281 

in contests through the construction of special machines for the Schneider 
Trophy Race, but announced a change of policy after the 1929 race to 
the effect that no more official entries would be made by Great Britain. 

The winning of the Schneider Trophy at a speed of 328.63 miles 
an hour and the setting of a new world speed record of 355.67 miles 
an hou r were hailed as outstanding achievements of the year. T he 
evacuation of Kabul by the Royal Air Force using Vickers-Napier 
Victoria troop carriers and the non-stop Hight of two Royal Air Force 
officers from E ngland to India in a Fairey-Napier monoplane were listed 
among the outstanding feats of the Air Force during the year. They 
are reviewed in greater detail in other chapters. 

The two government giant airships, R-100 and R-JOI, were com­
pleted and flown during the year. Their design details are considered 
in the chapter on "Airship Development." Exports of aircraft from 
England during the first nine months of 1929 exceeded the exports fpr 
all of 1928. Aircraft exports in 1928 totaled £1,334,576, while the 
first nine months of 1929 saw aircraft exported from Great Britain 
with a total value of £1 ,s86,8o6. 

The British government provided £ 4 T 5 ,000 during the fiscal year 
1929 for expend iture in the stimula:ion of civil aviation. T he sum 
represented a reduction of £49,000 as compared with the previous year, 
due to the decrease of capital cxpendin.trc at Croydcn Aerodrome. 
Imperial A irways, Ltd., recci ved £1 3 7 ,ooo for main'tenancc of Lts 
European services and £93,000 for operation of its Cairo-Basra section 
of the Egypt-India air service. The remaining items included £ 16,ooo 
for the financial assistance of Light airplane clubs; £ 29,COO fo r staffing 
and maintaining civil aerocl romes; £29,000 for aerial routes, services, 
and experimental projects; £8,000 fo r technical equipment; £93,000 
for works including the reconstruction of Croydon Aerodrome ; £14,364 
for headquarters' staff and £2,000 for miscellaneous services. 

The following companies constructed 'aircraft and engines dtiri.ng 
1929 : Am1strong Siddeley M otors, Ltd. ; Sir W. G . A rmstrong Whit­
worth Aircraft, L td.; Blackburn Aeroplane and M otor Company, Ltd.; 
Boulton and P aul, L td.; Bristol Aeroplane Company, L td.; C ier va 
Autogiro Company, Ltd. ; Cirrus Aero Engines, Ltd. ; De Havilland 
Aircraft Company, Ltd.; D esouttcr Aircraft Company, Ltd.; Fairey 
Aviation Company, Ltd . ; G lenny and Henderson; Gloster Aircraft 
Company, Ltd.; H. C. Hawker Engineering Company, Ltd.; D. Napier 
and Son, Ltd.; H andley Page, Ltd.; George P arnall and Company; 
A. V. Roc and Company, Ltd.; Rolls-Royce, Ltd.; Saunders-Roe, Ltd.; 
Short Brothers, Ltd.; Spartan Aircraft Company; Supermar ine Avia­
tion \ Vorks, Ltd.; Vickers {Aviation) Ltd. ; and W estland Aircraft 
W orks, Ltd. 
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Greece 

Greece made a radical change in its attitude toward av1atJon in 
November when Preri1ier Venizelos announced, after a conference w ith 
naval experts, that be would not purchase the cruiser, Salami-s, ordered 
in Germany before the \Vorld War, but would devote the entire sum 
saved to the development of aviation. The Pr.emier announced seven 
days later that be had decided to create a Ministry of Aviation with 
himself as its director and with sub-secretaries to handle the details. 
He said that municipaliti~s would be compelled to provide fl ying fields, 
and stressed the importance of developing military aviation. 

Previously, Greece had been served by one Italian air transport 
company operating between Brindisi and Constantinople which included 
Athens· as a stop. One mamffacturi!Jg company, the Blackburn Com­
pany, produced aircraft and was supported by British .capital. About 
$4,000,000 \Vas appropriated for the Army and Navy services during 
the fiscal year I 929. 

Guatemala 

The Guatemalan government operated a fleet of 19 passenger and 
mail planes on regular service between Guatemala City and San Salvador 
and between the Guatemalan capital city and the Dep:trtme:nt of Pe:ten 
in the northeast. Flights are made over the lat ter route in two hours 
"vbich previously required tWO weeks of muleback travel. Regular 
service between Guatemala City and Los Angeles was established by 
Pickwjck Aviation Company, under a contrac.t with the government of 
Guatemala. The company "vas known in Central America as Latin 
American Airways, Inc. Mail to the eastern portion of the U nited 
States was routed through Mexico over the lines of the l\llexican Avia­
tion Company, a subsidiary of the Pan American Airways, Inc., to 
Brownsville, Tex. 

Haiti 

The United S.tates Marine Corps occupying Haiti under terms of 
the Treaty of 191 5 operated six or more planes tb1·oughout the year 
for military purposes. The planes also were used fqr carrying American­
Haitian gqvernmental mail Jrom Port au Prince, Cape Haitien, Hinche, 
Port de Paix and J eremie. 

Pan American Airways, Inc., which took over the W est Indian 
Aerial Express Company early in 1929, operated tri-motored passenger 
and mail planes between Santiago de Cuba and Port au Prince, and 
San Domingo and San Juan. Thill divi:;ion connected with ll.nother 
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branch at Santiago de Cuba, where mail and passengers were transferred 
to planes for Havana and Miami. 

Comparative statistics on landings and departures from Port au 
Prince during the first nine months of 1928 and 1929 served to indicate 
the increase in traffic. There were 227 arrivals and departures in 1929 
as compared with 6.J. in 1928. There were no private concerns operating 
entirely within the borders of Haiti. There were no individuals who 
owned or operated planes for their own ·use. 

Hawaii 

I nter-Island Airways, Ltd., established service between the principal 
islands of the American mid-Pacific territory during 1929 with two 
Sikorsk.·y S-38-B amphibians and a Bellanca Pacemaker seaplane. 

H ;~wa iian Airways, Ltd., operated a Kreutzer K-5 and ordered a 
Fokker F-ro for its aerial service operations. Hawaiian Aeronautical 
Industries, Ltd., had a Swallow and an American Eagle used in its 
Aying school instruction work. Western Pacific Air Transport was 
using two Travel Air model 2000 biplanes in its training of student 
pilots, operating from Ward Airport, owned privately by the company. 

John Rodgers Airport in Honolulu was owned and managed by the 
territory of Hawaii. vVheelcr Field, 20 miles from Honolulu, was the 
center of the U . S. Army Air Corps operations, and Pearl Harbor was 
the scene of the Naval Air Station, 10 miles from H onolulu. 

Honduras · 

T he air service operated by the T ela Railroid Company for pas­
sengers and mail between Tela and Tegucigalpa by way of San Pedro 
Sula increased its schedule from one to two trips each week. When 
traffic warranted, however, almost daily trips were made. 

Hungary 

Three companies, one Hungarian, one German and one Austrian, 
operated air services over about 1,000 kilometers of routes in Hungary 
duri.ng 1929. Regular schcd1.lles were maintained between Budapest 
and Vienna, Budapest and Graz, and Budapest and Belgrade. 

The Hungarian Air Traffic Company (Hungarian), International 
Air Traffic Company (Austrian), and German L uft H ansa ( German ) 
maintained jointly daily round trip service between Budapest and Vienna. 
The Hungarian company operated a daily round trip schedule on the 
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Budapest to Belgrade route, and one daily Aight over the line between 
Budapest and Graz. 

Hungary ·was forbidden by the Trianon Treaty of 1920 to maintain 
military services, but civil and commercial aviation were under the 
direct supervision of the Royal Hungarian Ministry of Commerce. 
Government subsidies for aviation activities in 1929 approximated the 
total expended in 1928, about $225,000. 

The Manlred Weiss Aeroplane and Motor Manufacturing Com­
pany of Csepel was organized during 19·28 to produce aircraft under 
licenses of the Fokker, Caproni, and Heinkel companies, and aircraft 
engines under licenses of the Gnome Jupiter and Siemens and H alske, 
A.G. The Sporting Flights Club of the Hungarian Technical Uni­
versity undertook the production of training planes and airplane engines 
for its own use constructed exclusively by members of the club. 

Iceland 

The I celandic Aviation Company leased two Junkers F-13 planes 
from the German Luft Hansa in 1929 and announced plans for the 
establishment of weekly air mail service between Seydisfjord, Siglufjord, 
Akureyri, and Reykjavik. The planes also were to be used in scouting 
for herring during the fishing season. 

I ndia 

Air mail service between England and Karachi, India, was estab­
lished in 1929 ·when the first plane, a De Havilland Hercules, arrived 
in Karachi April 6 after a Aight requiring approximately eight days. 
The Hight was to be made in six days and six hours, but last minute 
changes in the schedule due to difficulties "·ith the Italian and Greek 
governments increased the time required. The service was operated 
weekly in both directions throughout the year without interruption after 
the inaugural flight. 

There was increasing agitation for the establishment of a local 
Indian air mail service, and in June a daily mail and passenger service 
was inaugurated between Calcutta and Siligmi, 350 miles. The service 
was maint ained by the Bengal Air Transport Company employing two 
British planes. 

The National Airways, Ltd., announced plans for service between 
Calcutta and Shillong. Eastern Airways, Ltd. , contemplated service 
between Bombay and Karachi, Karachi and Delhi, Bombay and Cal­
cutta1 and Bombay to Madras. Imperial Airways, Ltd., operators 9f 
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the L ondon to Karachi route, planned an extension across India through 
a subsidiary, the I ndian Ainvays, Ltd., and finally to Australia. 

There were seven light airplane clubs active in India during the 
year at Delhi, Karachi, Bombay, Calcutta, ~Iadras, Rangoon, and 
Allahabad. 

Irish Free State 

T he Irish Air Transport Company was formed during 1929 with 
Col. James Fitzmaurice, the trans-Atlantic flier, as its managing director. 
The company reported its capitalization at $2,500,000. It laid plans 
to enlist further aid from the Irish government through a subsidy for 
the operation of its contemplated service between Galway and London, 
where connections would be made with lines radiating to all parts of 
E mope. Plans included the speeding of passengers from steamships 
arriving off the coast of Ireland to London by air and then to their 
destinations on the continent with a saving of from several hours to 
several days. 

T he government also had under considerat ion during the year a 
plan for the pooling of its commercial and military aviation so that about 
$soo,ooo a year now available fo r military aviation might be used 
partially for the stimulation of commercial aviation. President William 
T. Cosgrave of the Irish Free State used airplanes on numerous business 
trips during the year as a part of the governmeilt's program to stimulate 
general interest in aviation. 

Italy 

Seven Italian air lines employed 700 aircr-aft, mostly seaplanes and 
flying boats, on nearly a score of lines throughout I taly and stretching 
into western and northern Europe through connections with the im­
portant German, French and Bri tish systems. Services to the Near 
East, Northern Africa and Spain also were in operation by the Italian 
lines or through connections at terminals outside Italy. 

The rapid development of commercial aviation during the year was 
due primarily to encouragement given private initiative by the govern­
ment in the form of subsidies, the exemption of aviation concerns from 
certain kinds of taxes, and occasionally through the acquisition of desir­
able private property through expropriation for the purpose of estab­
lishing landing fields. 

T he Societa Italiana Servisi Aerci ( S.I.S.A. ), with its base at 
Trieste, operated lines between Turin and T rieste and Trieste and 
Zara along the Dalmatian coast. Nineteen persons, includ ing seven 
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pilots, were employed by the line which carried more than 4,000 pas­
sengers during the year. 

The Societa Anonima Navigazionc Aerea at Genoa operated over 
routes from C{enoa to Rome, Naples and P almero; Rome to Barcelona; 
and Rome to Tripoli. 1\!Iore than a score of pilots were employed by 
the company, which carried in excess of 5,000 passengers over its routes. 

The Societa Anonima Aero-Espresso l taliana, with a base at Rome, 
maintained service between Brindisi, Athens, and Constantinople. 
Nearly a score of pilots were in the employ of the company. 

The Societa A nonima Transadriatica w ith headquarters at Venice 
operated a line between Rome, Venice and V ienna, Austria. M ore than 
3,500 passengers 'vere carried over the line during the year. 

T he Societa Anonima Adria Aero Lloyd at T irana, Albania, also 
an Italian company, operated solely within i\lbanian territory between 
T irana and Kori tza; Tirana and Scutari; and Tirana and V alona. 

The Societa Aerea 1\!I editerrar:ea with its base at Rome operated 
two routes : Rome to Cagliari, Sardinia, and Brindisi to V alona. T he 
Societa Anonima Avio Lines I taliane maintained regular service between 
Rome, 1\!Iilan, T rento, and Munich. On September 2, a line between 
Rome, Milan and T urin was inaugurated with three round trips a week, 
using Fokkers on a four hours fl ight. A new line between lVIilan and 
Rimini w ith t wo hour service was opened, and plans for a land plane 
service over the Rome to Naples route, al ready covered by Aying boats, 
was announced late in the year. T hree other commercial air lines: 
Rome to T unis, Cagliari to T unis and Palmero to Tunis were to be 
opened in September, bur the inauguration of these lines was postponed 
unt il 1930. 

Italy's ai r lines looked to f ur ther international expansion and the 
T reaty concluded between Italy and France, signed at T urin, March 
10, 1929, was taken as an indication that the long planned inter­
national projects would take form i1: 1930. Under terms of the T reaty, 
the F rench government obtained the right to fly commercial planes over 
the compar tment of Calabria, Italy, in order to ope rate a direct line 
from France to Syria and the right to land commercial planes at N a pies 
and Castelrosso. I n exchange, the Italian government secured the right 
to land commercial planes at Marseilles, France, and at Tunis. 

Italian government appropriations for civi1 aviation in 1929 were 
nearly 100 per cent higher than 1927. In 1927, 35,000,000 lire 
($r ,842, lOO) was appropriated. T he amount was increased to 
so,ooo,ooo lire ($2,631,580) in 1928, and to 68,ooo,ooo lire ($3,­
s?S,gso) in 1929. 

T he government continued the development of its military aviation 
during the year, working on new types of planes and carrying out 
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extensive tactical maneuvers. Statistical material on strength of the 
military establishment and other information was held confidenial. 

Japan 

To draw the outposts of the empire closer to the pol itical and in­
dustrial capitals, the J apancse government inaugurated an ambitious 
passenger, mail and freight air service between Tokio and Dairen in 
April. The service was operated by the Japan Air T ransportation 
Company, a semi-official organization, to be subsidized to the extent 
of 20,000,000 yen ($IO,OOO,ooo) for the first ten years of its operation. 
The company was formed in 1928 and immediately laid plans for con­
necting the centers of the island empire. I t was designed to amalga­
mate the interests of the T okio government, the Korea government, and 
Kwantung le<1sed territory in which Dairen was located. Intermediate 
stops included O saka, the great industrial centers, Fukouka, the jump­
off point in Japan proper for t he I 20 mile ocean crossing to Korea, 
and Seoul, the capital of Korea. 

T"velve Fokker monoplanes, purchased in the United States and 
Holland, were used on the routes. 

The new aerod rome at Joito, constructed by the government, was 
completed and opened with a fo rmal celebration May 5· T he Japanese 
D epartment of Communications undertook the construction of six air­
craft radio stations along the principal route to aid pi lots in navigating 
their course. 

Latvia 

The German-Russian 1'Dcruluft" company resumed service between 
Koenigsberg, Riga and ~1oscow as well as Riga, Tallinn and Lenin­
grad May 15, using J unkers metal plaJlCS, but was forced again to 
discontinue the service October 3 r because of unfavorable weather con­
ditions. Aside from the activities .of the German-Russian line, which 
merely solicited traffic in L atvia, the republic had no civil or commercial 
aviation of its own. 

The Latvian army under the supervision of the War D epartment 
operated from a single base at Riga and had 45 airplanes in service 
during the year. The navy under the supervision of the Coast Defense 
branch of the War Department had 12 airplanes in use. The most 
notable achievements of the services during the year were the army's 
cross country fli ght from Riga to Warsaw, and the navy's flight from 
Libau to Stockholm to Hclsingfors and back to Stockholm. 
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Mexico 

Mexico's commercial air line$ t:xpcrienced a period of expansion 
during 1929 greater than during any similar period in their history. 
New mail and passenger routes were established between M exico City 
and Ciudad Juarez, August 17; 11exico City and Torreon, O ctober I ; 
Guadalajara and San Luis Potosi, O ctober I; M exico City and Tia 
J uana, with stops at Guadalajara, T epic, Mazatlan, Navajoa, Empalme, 
and Nogales, August 2 I ; San Luis Potosi and Torreon, October r ; and 
Vera Cruz and Guatemala, O ctober g. 

All air mail routes were operated on contract by private companies, 
two of them American, except one official route between M exico City 
and Nuevo Laredo. Other private routes in operation in addition to 
the new ones opened included : M azatlan and Matamoros ; Mexico­
Tampico to Matamoros ; Tampico to Tuxpan; and Ciudad del Carmen 
to Merida, Yucatan. Lines between Ensenada and :Mexico City, 
Manzanillo and San Luiz Potosi, Mexico City and Suchiate, and 
Acapulco and Mexico City were to be opened in 1930. 

The M exican Aviation Company, a subsidiat·y of l)an American 
Airways, Inc., owned by American capital, inaugurated air-rail service 
between M exico City and New York September 9, in co-operation with 
S. A. T . Flying Service, Missouri, Texas and Kansas Railway, Uni­
versal A viation Corporation and New Y ork Central Railroad. The 
trip north was made in 49 hours and the southern schedule provided 
for 57 hour service. The two American companies, Mexican Aviation 
Company and Pickwick Latin American Airways, Inc., operated the 
principal routes throughout !VIexico although another company, the 
Corporacion Aeronau tica de Transportes, operated ~terial service out 
of M exico City. 

The government designated Matamoros, Nuevo Laredo, P iedras 
Negras, Ciudad Juarez, Nogales, Mcxicali, and Tijuana as international 
airports of entry. Immigration , sanitary and customs office rs were 
stationed at these points. 

The government continued the development of its military air force, 
purchasing equipment from American manufacturers. The Chance 
Vought Corporation sold a fleet of Vought Corsair observation-fighting 
planes to the government while revolutionary disturbances were in 
progress in the country. The military planes of the Mexican Air 
Force figured in several of the skirrnishes against the rebels. 

Netherlands and Netherlands East I ndies 

The Royal Air Navigation Company (K.L.M.) opened fortnightly 
service between Amsterdam and Batavia in the Netherlands East Inclies 
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over one of the longest air routes in the world. The schedule provided 
for from 10 to 14 day service by way of Irak, India, Siam, Sumatra 
and Java. A fleet of four tri-motored Fokker monoplanes were used 
in the se rvice, which was supported by government subsidy. 

During the six months ended May I, I 929, aircraft employed by 
the K.L.I.M. in the Netherlands Indies flew 119,000 miles and carried 
6,002 passengers. The flights were made over the Batavia-Semerang 
and Batavia-Bandoeng routes. K.L.M. inaugurated a new service 
between Berlin, Rotterdam and London May 15 in direct competition 
with the German Luft Hansa. Fifteen-passenger Fokker monoplanes 
were used on the route. Previously the route had been operated by the 
K.L.M. in co-operation with the Luft Haosa. 

Other routes operated by K.L.M. during the year included: 
Amsterdam-Rotterdam-London; Amsterdam-London; Amsterdam-Rot­
terdam-Brussels-Paris; Amsterdam-Rotterdam-Paris; Amsterdam-Rot­
terdam-Brussels; Amsterdam-Hamburg-Copenhagen-Malmo; Brussels­
Paris; Lympnc-Ostende (newspapers only); and Amsterdam-Bremen­
Hamburg. 

New Zealand 

While there were no regular air line services operatjng in New 
Zealand during r929, sufficient capita l was subscribed for the formation 
of the New Zealand Aerial Services, Ltd., which planned services for 
1930. 

The New Zealand government encouraged the development of light 
ai rplane clubs and 2 r organizations were formed du ring the year. The 
outstanding clubs were at lllcnheim, Auckland, Christchurch, Hastings 
and Wellington. Many of the clubs had their own landing fields, 
hangars and other facilities. The government provided each dub of 
30 members or more with two light airplanes of the Moth type and 
provided for the payment of $ rso for each private pilot trained. It 
fu rther st ipulated, however, that no club should collect such a subsidy 
to exceed $2,500 per year. 

Nicaragua 

Nicaragua was afforded regu lar air mail service through Pan Ameri­
can Airways, Inc., which touched Managua on its route between Miami 
and the Canal Zone. Three planes weekly left Managua for the south, 
and two for the norti•. Plans fo r passenger service over the route were 
included in the company's 1930 program. 

The government of Nicaragua owned no aircraft for military pur-
20 
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poses. Two small planes owned by the government and used largely 
for military purposes during 1926, 1927 and 1928, were decommissioned 
in the latter year and were accidentally destroyed by fire. The Aircraft 
Squadron attached to the Second Brigade of the U nited States Marine 
Corps was on duty in ~icaragua throughout the year. T here was no 
aircraft owned by commercial or private interests in Nicaragua. 

Norway 

Air mail service between Oslo and Malmo was inaugurated May 30 
with two Moth airplanes operated by Halle and Peterson, contractors 
to the government. The service connected with the Stockholm-Ivlalrno­
Western European routes, but was discontinued after an experimental 
period of one month. 

The regular passenger service between O slo and N'lalmo was main­
tained by the German Luft Hansa in co-operation with the Norske 
Luftruter of Oslo. An air mail route between Oslo and Stavanger 
(Norway) was proposed to cut the time for transportation of mails 
from 24 hours to five hours. 

The German Reichstag approved an air tral-nc agreement between 
Norway and Germany May 29 which laid down the regulations for all 
traffic between the two countries. 

P anama 

Pan American Airways, Inc., served the Republic of Panama and 
the Panama Canal Zone with regular mail service during 1929, carry­
ing 644 pounds of mail originating in the Republic of Panama between 
J anuary and October a11d 2,941 pounds of mail originating in the Canal 
Zone. Connections were made with all South American cities on the 
Pan American route as \\"Cll as the United States. 

The Isthmian Airways, Inc., operated two Hamilton eigh t place 
seaplanes (Pratt & Whitney Wasps) and a Travel Air biplane (Wright 
Whirlwind ) seaplane on regular service across the isthmus b::tween 
Balboa and Panama and C ristobal and Colen. The company was capi­
talized at $100,000 and planned an extension of its service in 1930. 
Two pilots and a ground staff of ten maintained the service, which 
afforded transportation fo r 3,5CO passengers over a total of 62,000 
miles during the year. Express totaling 8s,ooo pounds also was carried: 

The United States Army and Un ited States Navy both operated 
bases in the Canal Zone, which was the .scene of the navy's winter 
maneuvers described in the chapter on 1'Military Aviation." 
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Paraguay 

The Compania Aeropostale Atgenti11a inaugurated regular ai1· mail 
service between Buenos Air~s and Asuncion, Paraguay, on l\llarch 22. 
The fi rm planned the development of mail and passenger ltnes within 
Paragvay to link the capital with S\leh remote cities as Concepcion, 
BeHa Vista, and the ports of the Chaco. 

The New York, Rio and Buenos Aires Line inaugurated regular 
service between Buenos Aires and Asuncion, November 29. 

Persia 

The progress of av1at10n in Persia during l929 was signalized by 
three important events: extensiori of the air service between Teheran 
and Kasr-i-Shirin, on the Iraq frontier, directly to Bagdad; i11auguration 
of the British Imperial Airways route across So,•th Persia from Baghdad 
to Karachi with stop,s at Bush ire and Jask; and the passing of the or1e 
million kilomc.ter mark in the total mileage piled up by the J Lmkers 
Luitverkehr Persien, the German eompany holding a monopoly ou 
civil aviation in Persia. 

Expansion of air traffic in Persia was retarded until 1929 by refusal 
of the Iraq authorities on the one hand to grant Baghdad as a terminus 
for the Teheran service, and of the Persian officials on the ot.her to 
allow British planes to land in the south. In April, negotiations were 
concluded w hich revealed mut ual concessions, with immediate and sig­
nificant results. 

The flight frori1 Teheran t .o Baghdad took but six hours as compaTe.d 
with three and a half days by train and motor ; while India is within 
easy reach of Baghdad- and thus of Europe- via the P ersian coast. 
At both Baghdad and Bushire, the planes of the Juukers service and 
the Imperial Ainvays connect on schedule, forming the ground work for 
a system of communications which was destined to play a leadiug part 
in those lands of magnificent distances and slow t ransport. 

It vvas exceedingly difficult to obtain any accurate information on 
the air strength of the Versian army, since such data was guarded as 
a secret. However, it was known that at least six Junkers monoplanes 
were in use during 1929, two of which were used for training, two 
for observation purposes, and two as transport planes. 

Peru 

The Peruvian Army and Navy Air Services were provisionally com­
bined into one service February 22, r 929, the final consolidation to take 
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effect J anuary I, 1930. The combined service was under the direction 
of the Minister of N avy and Aviation. The army section was located 
at Las P almas and the naval section at A ncon. The latter was under 
the direction of Commander Ben H. Wyatt, a member of the American 
Naval Mission. A ll air service in Peru- military, naval and commer­
cial-was under the supervision of C apt. Harold B. Grow, a member 
of the American " aval Mission. T he army had five airplanes and 
the navy eighteen. The Bel lanca monoplane fl own by C apt. Carlos 
P inillos from Lima to Para and later from New York to Lima was 
also in use in P eru. 

T he P eruvian naval aviation operated a passenger and mail service 
in the interior bet ween San Ramon and lquitos. Five Keystone planes 
carrying two passengers each were u~ed in this service. T he schedule 
called for bi-weekly tlights over the 650 mile route. 

The Peruvian Airways Corporation, a subsidiary of the P an Ameri­
can-Grace Airways, Inc., and the Fawcett Aviation Company, con­
trolled by the American Cu.rtiss interests, operated regular service in 
Per u during 1929. The former had eight planes and six pilots in the 
country, and the latter had three planes and three pilots. P an Amer ican 
Grace Air ways, Inc., carried mail from the United States down the 
coast of South America through Peru to Santiago and then across the~ 
Andes to Buenos Aires, affording Peru t he benefits of this service. The 
Fawcett Aviation Company operated over vir tually the same interior 
routes maintained by the Peruvian airways. 

With the exception of two obsolescent planes of British manufacture 
and two German planes held in reserve at Las Palmas, aU aircra ft 
operated in Peru was of American or igin. 

Philippine I slands 

The P ublic Service Commission of the Philippine Islands granted 
the newly fo rmed Aviation Corporation of the l)hilippine Islands a 
certificate of public service and convenience during 1929 and removed 
the last barrier to the car rying out of an extensive program of air lines 
of the islands. 

Officials of the company announced that 4,000,000 pesos would 
be expended fo r the purchase of a fleet of 20 planes, 12 of which w ere 
to be of the land plane type, two flying boats and six amphibians. T he 
11rst line planned fo r operation would connect Manila, Iloilo, Cebu 
and D avao. Plans included later extension of the lines to China and 
Australia. 
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Poland 

Several semi-private air transportation companies were in operation 
in Poland until J anuary I, 1929, when the government decided that an 
aU-government organization should be fo rmed to replace the subsidized 
companies. The concessions to the semi-private companies were annulled 
January I and the new organization known as the Linje Lotnicze " Lot" 
was formed taking over the liues formerly covered by Aerolot, Aero, 
and lesser concerns. Paid in capital of "Lot" amounted to 8,ooo,ooo 
z lotys (zlotys equal to 1 1.2 cents) of which 6o per cent was controlled 
by the Ministry of Communications and the remainder divided among 
autonomous community governments. 

The new organization maintained service throughout 1929 between 
Warsaw and Danzig; Warsaw-Poznan; Warsaw-Katowice; Warsaw­
Lwow; Krakow-Katowice ; Katowice-Brno-Vienna; Katowice-Vienna; 
Katowice-Poznan; and Poznan-Bydgoszcz-Gdansk. Aside from t hese, 
"Cidna" operated a line from Warsaw to Paris by way of Prague. T he 
largest airports were at Warsaw, Lwow, Poznan and Katowice. 

While the Polish government kept statistics on military aviation 
secret, some conception of the size of the Polish military establishment 
for air can be obtained from the expenditures provided in the budget 
for the fiscal year, ending March 31, 1931. The total military aviation 
expenditures were 2T,854,147 zlotys. There were approximately 150 
pilots in t he military service. • 

P orto Rico 

Porto Rico was served during 1929 by a regular mail and pas· 
senger line from the U nited States operated by Pan American Airways, 
Inc., which took over the West I ndian Aerial Express, Inc. San J uan 
was used as the terminus of one of the Pan Ame rican Airways divisions. 

P ortugal 

The Servicos Aereos Portuguese.~, affiliated with the Gem1an J unkers 
interests, operated the only air line in Portugal, between Lisbon and 
Madrid. Two French lines, Aeropostale and the Gnome Aerodrome 
Company, sought concessions for the establishment of air lines into 
Portugal. The competition between these three companies for exclusive 
rights to operate within tl1e country somewhat retarded the natural 
development of new lines, pending a settlement of the problem. In 
September, the P ortuguese government advertised for bids offering a 
thirty year exclusive concession for the transport of goods by au. 
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Announcement of the outco1,1e of the request for bids had not been 
made when the year closed. 

Rumania 

New passenger and mail air services were inaugurated in Rumania 
du ring 1929 between Bucharest and Galatz, one hou r and fifty minutes; 
Galatz and Issay, one hour and fifty-four minutes; l ssay and Czernowitz, 
one hour and thirty minutes; Bucharest and Sibiu, two hours and five 
minutes; Sibiu and Cluj, one hour and five minutes. Army planes and 
pilots were used exclusively and fares slightly lower than first class 
rai lway fa res were in force. 

Lines connecting Bucharest and Constantza, Cluj and Oradea Mare, 
Chisinau, Galatz and Constantza, and Galatz and Chisinau were con­
templated. 

El Salvador 

Pan American Ainnys, I nc., provided tri-weekly service for pas­
sengers and mail to Guatemala, M exico and the U nited States in the 
north and Hondura~, N ir;Jragua, Costa Rica and Panama in the south. 
Pickwick L atin American Airways maintained irregular passenger service 
du ring the year between E l Salvador and Guatemala. 

There were eight officers and twenty enlisted men in the mili­
tary aviation establish ment of the country, which operated six planes, 
three o.f which were of an obsolete type. The government appro­
priated $28,150 fo r military aviation in the fiscal year ending 
J une 30, 1930. 

Siam 

The interior of Siam, unpenetrated by roads or rail roads, has been 
served by airplanes for six years. During that period, 244,184 miles 
were fl own, 3,697 passengers carried, r 7 ,o86 b~tgs of mail t ransported 
and 6-t, 71 r tons of merchandise carried. The services were maintained 
principally in the northea..~t provinces. 

The Siamese army maintained an air service branch and sent repre­
sentatives to America during the year to study methods in the United 
States and consider the purchase of Amer ican equipment. T wo Curtiss 
Hawk pursuit planes \Yere purchased for the army during the year and 
a contract was made providing for the manufacture of Curtiss Hawks 
in Siam under license, using American wate r cooled engines. 
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Spain 

Mail for international air transportation was accepted in Spain 
during the latte.r half of 1929 for dispatch to the following countries: 
Austria, Belgium, Bulgaria, Czechoslovakia, D enmark, England, France, 
Germany, the Netherlands, Hungary, Poland, Rtm1ania, .Sweden, 
Switzerland, Turkt?Y and Y 1.1goslavia. The service was started by the 
postal authorities June I, 1929, following authority contained in a 
Royal Decree of December 3l1 1928. 

The Union Aerea Espanola air service ·was continued between 
Madrid and Seville, Madrid .and Lisbon, and Seville and Lisbon. The 
government made ·available national subsidies July 17, 192~, providing 
I ,ooo,ooo pesetas for the promotion of airport construction in Madrid, 
Barcelona, Va1encia, Mulaga, Burgos, !run, and Vigo. 

A new service between Seville and Grenada was inaugurated March 
24 by the Union Aerea Espanola. The construction of aircraft in Spain 
was stimulated considerably duriog the year. In 1923, 40 domestic 
planes were produced and 280 purchased abroad. In 1929, 1J3 planes 
were manufactured in Spain and only two purchased in other countries. 

Plans for a dirigible service between Spain and South America were 
carried a step farther through the issuing of a new decree providing 
a subsidy for the operation of a TOute between Seville and Buenos Aires. 
Reports from MadTid during the yea.r described the construction of a 
monoplane carrying fifty passengers by the Aeronautical Construction 
Company of G etafe. The planes, to be powered by six engines of 7 50 
horsepower each, were not ready for test flights when the year ended. 

Straits Settlements 

There was no regular air service in the Straits Settlements during 
J 929, but plans were made for a service over a 1 ,ooo kilometer course 
between Meester Corne lis in Java to T el. Be tong on the Stmutra 
coast, and over ·water to Singapore. Tri-engined Fokkers were to be 
used in carrying passengers and express over the route. 

An airplane club was established during the year in the Federated 
Malay States to encourage the development of aviation among sportsmen. 

Sweden 

The Aktb. Aerotransport (Swedish Air Transportation Company) 
c_ontinued tv be the only commercial aviation company in Sweden during 
19~9· The Royal Swedish Government maintained a. subsidy fund from 
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which this company was entitled to receive up to 500,000 crowns per 
year. From January r to October 12, 1929, 300,490 kilometers were 
Hown, 6,200 passengers ca rried, 59,400 kilograms of mail transported, 
and 8o,ooo ki lograms of baggage and freight carried. 

I n co-operation with the Finnish commercial aviation company, Aero 
0/Y, the G erman Luft Hansa, and the Dutch K.L.M. lines, the 
Swedish Air Transportation Company operated lines from Malmo to 
Amsterdam, Stockholm to H elsingfors, Stockholm to Berlin, Stockholm 
to Abo, Malmo to Berlin, Kalmar to Danzig, and Kalmar to L ubeck. 

Switzerland 

Basel, G eneva, Z urich and Berne became the centers of Swiss 
aeronautic activity in 1929, the first mentioned city being a stop on 
most of the principal airways which crossed and recrossed Europe. T he 
new London to Karachi, India, service made Basel a regular stop. Mail 
could be sent by air to practically every country in Europe. 

The principal international routes in which Swiss air companies 
actively participated includ ed : Geneva to Budapest ; Basel to Breslau; 
Zurich to Amsterdam; Zurich to Copenhagen; and Basel to Barcelona. 
At each of these terminals connections were made with other companies 
offering service on regular schedule to all parts of Europe. 

The number of licensed civil airplanes in Switzerland increased from 
43 January I, 1929, to 55 on J uly J . Interest in aviation among private 
individuals and commercial concerns was growing rapidly. 

The Swiss Military D epartment submitted a project to the govern­
ment calling for the appropriation of $s,ooo,ooo to make possible a 
complete reorganization of the military air service, including the pur­
chase of 105 airplanes of the latest type, 6o for bombing and 45 fo r 
observation purposes. 

Trinidad 

Pan American Airways, Inc., provided air mail service for Trinidad 
as a part of its route between Miami and the British and D utch G uianas 
on a t ri-weekly schedule. Passenger service was to be added in 1930. 

There were no other airplanes in Trinidad and no other contem­
pl ated aeronautic activity, commercial or private. 

T urkey 

N on-military avJatJon in Turkey during 1929 was confined to the 
operation of t~vo air lines, the Societa Anonima Aero Espresso I taliana 
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which maintained a semi-weekly service between Constantinople and 
Brind isi by way of Piraeus, Greece; and the other the Compagnie 
Internationale de Navigation Afrienne (French) which operated a 
service between Constantinople and Paris by way of either Sophia or 
Bucharest and Belgrade, Budapest, Vienna, Prague, Nu remberg, Frank­
fort; and Strassburg. 

There were no privately ow1ie.d planes in Turkey. Numerous sec­
tions of the country had been marked off as forbidden military zones 
and this fact had no small influence upbn the curbing of private aero­
nautical activity. 

Military aviation in Turkey was under tbe supervision of the 
lVlinistry of National Defence. The government maintained a rigid 
censorship on all matters pertaining to the conduct of its affairs. A 
Turkish lVIission was sent to the United States during 1929 to study 
American methods and to make recommendations for the purchase 6f 
American equipment. 

Union of Socialistic Soviet Republics 

The total length of Soviet airways was increased during 1929 from 
I 1,97 I kilometers to 18,461 kilometers. Three ne\v lines were started 
during the summer, of which the Moscow-Irkutsk line, 4,500 kilometers 
long, inaugurated what will eventually he a direct service from Moscow 
to China and Japan. 

Thirteen air lines pro:vided passenger, freight and mail service in 
the Soviet Union during 1929. Most of the lines operated throughout 
the year with the exception of the Nioscow-Berlin, Leningrad-Riga, and 
Moscow-Irkutsk lines which were in service only from May until 
December. Although several radiated from Moscow, the cap.ital, most 
of them provided service to the outlying regions such as the Caucasus 
and the Central Asiatic Republics. The Moscow-Berlin line was 
operated by a joint German-Russian company, "Dcruluft," on daily 
schedule. 

Other important lines starting from Moscow cOt)ncctc.:d the capital 
with Piatigorsk in the Caucasus, and Baku, the Soviet oil center in the 
Tran~caucasian Republics. Both lines were operated by the U kranian 
Airways Company, Ukrvozdukhput, and made fljghts daily beginning 
in May. Flights from Baku to Pekhlevi in Persia were made once a 
week. The Moscow-Irkutsk line was operated by the third Soviet air­
ways company, the "Dobrolet," which confined itself mainly to Siberia 
and Central Asia. 

Plans for 1930, according to the Amtorg Trading Corporation in 
the United States,. included ne.w lines totaling 7,000 kilometers. It w.as 
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estimated that 1 1 ,zoo passengers were carried by the air lines iu the 
Soviet U nion during 1929, and plans for 1930 were laid on the basis 
of more than double that passenger traffic. 

The Moscow to New York fl ight carried out by four Russian fliers 
stirred public enthusiasm for av iation in the Soviet Union and was 
responsible for increased traffic on the air lines. 

Uruguay 

Thi·ee companies served Uruguay with air service during 1929. 
Ne\~ York, Rio and B\tenos Aires Line and Pan American Airways, 
Inc., maintained mail and passenger service between Montevideo and 
Bu~nos Aires, while Aeropostale operated a line from Buenos Aires to 
Natal, Brazil, stopping in Montevideo en route. 

A request fp r authorization to establish an air mail service in 
U ruguay with a government subsidy of one-third of the expenses was 
made by the Aeropostale Uruguata, aU ruguayan corporation capitalized 
at two million pesos and closely ·affiliated w ith the French operating 
company. 

Venezuela 

Military aviation in Ve;1ezucla was under the control .of the Ministry 
o} War and Marine and under the direct supervision of the Director 
of Military Aviation. The government's policy favored the development 
of only a small fl ying corps. Colonel Charles A. Lindbergh made a 
second visit to Venezuela during 1929, covering a route over which the 
Pan American Airways, Inc., later plan to establish regular service. 
Aeropostale made some trial Aights du1·ing the year with a French 
plane between Caracas and Maracaibo, and between l\llaracay and 
Ciudad Bolivar. 

Yugoslavia 

The Yugoslav Air Transportation Company operated a mail, pas­
senger and express service between Belgrade and Zagreb, 235 miles, 
during 1929 and the Compagnie Internationale de Navigation Aerienne 
maintained daily service from Belgrade-to Paris, and three times a week 
between Belgrade and Constantinople. The Yugoslav government made 
provisions duri.ng 1929 which would exempt aviation ·companies from 
taxation for 25 years. 



CHAPTER XIX 
TRENDS IN DESIGN 

W HILE the major trend during 1929 was toward the refine­
ment of established designs, there were some interesting de­
partures from the conventional which possibly forecast the 

direction of future development. 
The phenomenal growth of the air transport lines brought increased 

activity in the building of super-transports and in the design of flying 
boats and amphibians. Safety devices, employing changes in design or 
instrument navigational aids, were. perfected. Researches for strong 
metal alloys were productive, and had an important infiw'!nce on the 
trend of both aircraft and engine designs. The aircraft engine and pro­
peller fields ·witnessed some marked advances which were certain to aid 
in btinging out the full capabilities of the airplane. The major portion 
of this chapter will be devoted to t hese lines of activity rather than to 
a detailed review of the changes made by each manufacturer on his 
product. 

The greater attention paid to the planning o.f fine interiors for both 
private and transport planes has already been mentioned in the chapters 
on "Air Transport Progress" and "Private Flying.~> Engineers sought 
to develop craft for specific pl!rposes~ building planes especi-ally for mail 
carrying, light transport, heavy transport, or other spe·cific needs. I t 
reversed the old order in which the operator adapted what planes. were 
available to his specific usc. 

The chapter on "Aircraft Manufacturing" indicates clearly the 
large number of manufacturers producing planes for specific purposes, 
and the section immediately following this chapter provides three view 
drawing~> of airplanes produced in each classification as a graphic illus­
tration of this trend. In the light transport, mail transport, aerial service 
and private craft fields, the trend in design was along established lines 
generally familiar to the public. An attempt will be made, therefore, 
to include in this chapter only those developments which marked a 
departure from familiar practice. 

Perhaps the most spectacular achievements in heavier-than-air design 
during 1929 were to be found in the Super-transport field, where planes 
doubling, tripling and even quadrupling the size of those in general 
use on the air line.s, Were successfully produced and flown. From au 
economic -standpoint, the developments in this neld were of the utmost 
significance. They pointed the way to even larger planes of greater 
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efficiency, capable of carrying huge loads at a lower unit cost. Air 
transport economists agreed that the super-transport should remove the 
one obstacle in the way of extensive air line development-necessarily 
high tariffs. 

While the 20 to 100 passenger t ransport meant a larger out lay of 
capital at the beginning of operations, there were other compensating 
factors which promised to justify its use and ultimately result in the 
lowering of tariff rates. Operating costs per mile were necessarily 
higher. The giant pl aue required greater relative horsepower per pound 
of load, but had the advantage of oeing able to carry greater useful loads 
because higher wing loadings were made possible. T he additional pay 
load, especially when utilized over long distances with a reasonably large 
volwne of t raffic, increased the earnings of the plane and offset the addi­
tional outlay of capital at the beginning of operations and the necessarily 
hi&,her operating costs. 

Seven giant transports, fou r of them produced in the U nited States, 
were developed during 1929, undergoing extensive tests which proved 
their capabilities for regular operations. T hey weighed from seven to 
fifty-six tons when fully loaded, veritable liners of the ai r, exceeding 
the most fanciful dreams of a decade ago. 

Fokker Ajrcraft Corporation of America produced a 32 place mono­
plane weighing more than eleven tons fully loaded, known as the F-32. 
It was the largest land plane yet to be developed in America. Consoli­
dated Aircraft Corporation perfected the Commodore, a 32 place flying 
boat weighing nearly nine tons when loaded, the largest plane of its 
class to be produced in the United States. Boeing Airplane Company 
developed the Boeing 8o-A; Cu rtiss Aeroplane and Motor Company, 
the Condor Transport; and Keystone Aircraft Corporation, the 
Patrician. T hese were "2 I place land transports, weighing from seven 
and one-half tons to nearly nine tons when fully loaded. 

In Europe, the Dornier W orks introd uced the 11 2 place DO-X, 
the world's largest heavier-than-air craft to date; while Junkers de­
veloped the G -38, the world's largest land plane, Rohrbach brought out 
the Romar, a giant flying boat. A better conception of the wmpa ra­
tive sizes of these air leviathans can be gained by studying the table 
on an accompanying page, which shows tbe approximate specifications 
of these seven planes and their performance character isl'ics. It shows 
clearly the g reater aerodynamic efficiency that has been gained in the 
super-transport and the resu lting higher wing loadings made possible. 
While statistical information on these planes has been compiled io the 
table for quick reference, it is interesting to consider some of the unique 
features in design, constru<::t ion and accommodations of these new giants. 

The DO-X, built in accordance with the theories of Dr. Claude 
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Dornjer, who came to the U nitcd States late in the year to become 
associated with General Motors in the building of flying boats, demon­
strated itself to be a radical improvement in efficiency. It was said 
to carry one pound of useful load for every pound of its own weight. 
It had a high speed of I 50 miles an hour and a cruising speed of 1 J 5· 
It was a semi-cantelever high-wing monoplane with stump wings pro­
jecting from the hull, bracing the wings with three oblique struts of 
high tensile steel. T he wing covering was not attached permanently 
to the spars and ribs, but consisted of stiff self-contained metal plates 
which were attached to the wing frames in such a way that they could 
be easily detached. The hull had a total volume of 14,000 cubic feet 
and was divided into three decks. Fuel, freight, baggage, provisions, 
tools, accessories and equipment were stored in the lowest. T he middle 
or main deck, 64 fee t long, was reserved for passengers' parlors, enter­
tainment rooms, and sleeping compartments. The upper deck contained 
the pilots' and navigation rooms. Twelve Siemens and Halske Jupiter 
engines, producing 6,000 horsepower, were mounted in tandem pairs 
above the high monoplane wing. All motor control units could be 
inspected and repaired in flight. Starting of the engines, regulation of 
the revolutions, oil pressure and temperature were controlled by an 
engineer assisted by four mechanics in the engineer's room. The pilot 
controlled all engines by a single throttle. A commander and first officer 
directed the course of the ship and gave orders to the crew, including 
the pilot. While designed to accommodate roo passengers and a crew 
of 12, the DO-X carried 169 on a one hour test Right during the year. 

The Junkers G-38, of all-metal duralumin construction, was of the 
type known to German engineers as the "shoulder decker," deriv.ing its 
name from the fact that the w·ing is attached near the top longerons. 
Passenger accommodations were partly in the fuselage and partly in the 
inner wing roots. Four Junkers engines developing 2,400 horsepower 
were faired into the monoplane wing. 

The Rohrbach Romar, an all-metal flying boat, demonstrated the 
possibilities of the super-transport in carrying g reater payloads when 
it established a new world record by climbing to 6,500 feet with a seven 
ton load, which could be likened to 86 passengers or 322,500 ordinary 
letters. It was a monoplane of characteristic Rohrbach construction 
powered with three 550 horsepower engines. 

The Fokker F-32 followed the lines of standard Fokker designs, but 
included some new featu res in the mounting of four Pratt and vVhitney 
Hornet engines in double tandem on either side of the fuse lage. The 
monoplane wing was all wood, veneer-covered, and of the full cantilever 
type. The fuselage, tail surfaces and landing gear were of tubular 
steel construction. The front engines were equipped with two bladed 
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240 MILES AN liOU R 

Travel Air (Wright Whirlwind) "Mystery Ship," perfectly streamlined and 
"'luipp~J \·vitu N.A.C.A . covding, was one o.f the 5ensations of the National 

Air Races. Its best time was 240 miles an ho11r. 

ALL METAL MONOPLANE 
The new Cousolidated (Pratt and Whitney Hornet) Fleetster is cons tructed of 
metal and carefully streamfined to increase its speed. It accommodates eight. 
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adjustable metal propellers and the rear engines with three bladed 
adjustable metal propellers. Its spacious cabin was divided into four 
sections, the interiors of which were finished in mahogany and light 
pile fabric, with four glass w indows in each se0tion. T wo fully equipped 
lavatories, compartments for mail and baggage, and galleys for the 
steward by day and the porter by night were provided. As a day plane 
carrying 30 passengers, the F-32 had a cruising r ange of four hours, 
480 miles. As a night plane sleeping sixteen passengers in fu ll sizJ! 
berths, its cruising range was seven hours, 850 miles. Running at full 
throttle on its first public flight, the F-32 flew 157 miles an hour, 
although it was designed for 140 miles an hour. Its landing speed, 
designed for 6o miles an hour, was found to be 47 on the test flight. 
The landing gear was of the divided type, with axles hinged to the 
bottom of the fuselage. Its roller bearing wheels with internal expand­
ing brakes were fitted with 58 by r 4 inch tires. The ship was placed 
in production with a fleet of five to be delivered to Western Air Express 
on its western transport routes. 

The Consolidated Commodore, a 20 to 32 passenger flying boat, 
was developed from the Navy patrol boat, XPY-1. The hull, floats, 
w1ngs and empannage were constructed of extruded duralumin shapes 
and duralumin sheets. The wing-hull bracing consisted of dural tubular 
struts, with the exception of the hor izontal front struts which were heat 
t reated alloy steel. The engine mounts, carrying two Pratt and Whitney 
Series B Hornets rated at 57 5 horsepower each, were constructed of 
welded alloy steel tubing. All fittings at critical points were made of 
heated alloy steel. The wings and empannage pieces were covered with 
fabric. Passengers were carried in three compartments, the two forward 
ones accommodating eight people each and the aft compartment accom­
modating four. Each seat was individual, richly upholstered, and pro­
vided with life preserver cushions. The compar tment immediately aft 
of the control cockpit comprised a lavatory, radio room, and store room 
for mail and baggage. The Commodore was being manufactured on 
a production basis to provide a fleet of the giant flying boats for the 
seven day service between New York and Buenos Aires, planned fo r the 
New York, Rio and Buenos Aires Line. 

The Curtiss Condor, a 21 place land transport, was developed from 
the Condor B-2 bombing plane to meet the demands for larger transports 
on the major air lines. It was powered with two Curtiss geared Con­
queror water cooled engines fai.red into nacelles between the biplane 
wings on either side of the fuselage, and was designed to support its total 
weight on eithcl' power unit. It demonstrated its ability to climb and 
maintain altitude of more than 5,000 feet in a test flight with a fu ll load 
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of 17,378 pounds. Two three bladed propellers were driven by the 
engines. The spacious cabin provided luxurious chairs for 18 passengers 
in rows of three opposite large windows. Soundproofing and vibration 
dampening of the cabin were made possible by leaving a three inch air 
space between the inner and outer walls, which was double lined with 
sound and shock absorbing material. For night flying, the Condor could 
be converted into a sleeping plane with twelve full size berths. All 
baggage was carried in two metal-lined compartments, one in each out­
board engine nacel le aft of the gas tanks. The huge wing surfaces of 
the biplane gave it an unusually low landing speed of 49 miles an hou r, 
or less. The first two Condor Transports were placed in service by 
Transcontinental Air T ransport, Inc., on its eastern d ivision. 

The Boeing 8o-A also was a biplane equipped for 18 passengers and 
a crew of three. I t was powered with three Pratt and Whitney Hornet 
engines of 525 horsepower each, two carefu lly streamlined into nacelles 
on either side of the wing and one on the nose, equipped with N.A.C.A. 
cowling to increase the speed to 138 miles an hour. It included such 
modern travel conveniences as hot and cold running water, heating and 
ventilation, reclining chairs, individual electric lights and soundproofed 
walls and ceiling, made of Honduras mahogany plywood with a core of 
Balsawood. The plane had an actual pay load of 4,057 pounds and 
weighed 17,500 pounds fully loaded. It took off in eleven seconds and 
climbed at the rate of 850 feet per minute. A fleet of twelve of these 
huge transports was produced during the year, the majority of which 
were to be used on the twenty-hour Boeing Air T ransport passenger 
service between Chicago and San Francisco in 1930. 

The Keystone Patrician, developed from experience gained in the 
production of giant bombing planes, was first introduced in 1928, but 
it underwent extensive t ests during 1929 in service on regular transport 
routes and on experimental flights. Some refinements were made in the 
last units of this model produced for use by Transcontinental A ir Trans­
port, Inc. Another one had been in service between New York and 
Boston on the Colonial Air Transport line. It was a semi-cantilever 
type monoplane, with fuselage members, tail surfaces, and wing section 
structures including the outboard engine mounts of chrome molybdenum 
tubular steel welded to form rigid truss work without wire bracing. 
All fittings were alloy steel, welded and heat treated. Outer wing panels 
had box spars and wood ribs. Compression ribs were built up of welded 
alloy steel. The power plant consisted of three Wright Cyclone engines, 
each furnishi ng 525 horsepower, to give the ship a rated top speed of 
15r miles an hour. Low power loading, 9·7 pounds per horsepower, was 
designed to enable a quick takeoff and high rate of climb. 

21 
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Flying Boats and Amphibians 

Development of flying boats and amphibians for both commercial 
transport and private operations took on a new aspect in the United 
States during 1929. Conunercial aviation h'ad been slow in utilizing 
the nation's natural airways-rivers, bays, lakes and seas-principally 
because it had not adapted the flying boat and amphibian to its purposes. 
However 1929 saw unp1·ecedented activity in this field. 

The flying boat, and its closely related type, tl1e amphibian, offered 
many advantages to the designer. T o take-off quickly from relatively 
small fields, the land plane must preserve a balance between horsepower 
and surface loading which result:; in a rapid increase in structure weight 
after a certain size is reached. The flying boat escapes this difliculty 
by increasing the minimum spe!!d and decreasing the angle of climb. 
Because waterways offer almost unlimited room for maneuvering before 
and after taking-off, the flying boat could be designed with a higher 
landing speed than was possible with land machi11es of the same size, ' 
which must conside r the possibiliry of climbing into and out of restricted 
airports and emergency fields. There was no need to design the flying 
boat to climb quickly or attain great altitudes, thereby m aking possible 
higher wing loadings- the proportion of weight to wing area-and 
greater weight per horsepower. The high efficiency of the types per­
fected during the year was worthy of remark. Increased carrying 

•· capacity meant more profitable operation. 
I n the transport field, the 20 to 32 place Commodore has already 

been described. The American Aeronautical Corporation was building 
a 16 place double-hulled Aying boat under its rights to the Savoia­
Marchetti patents of Italian design. The S-55, as the huge boat was 
called, had a span of 78 feet 9 inches, an overall length of 54 feet, and 
was 16 feet 5 inches high. Its rna.ximum speed at sea level was 134 
mil es per hour, with a cruising speed of J06 miles per hour. I t landed 
at 62 miles an hour, and had a service ceiling of 9,900 feet. The wing 
load was 13.4 pounds per square foot and the power loading 15-55 
pounds per horsepower. Two Wright Cyclone or Isotta Fraschini 
engines, with a total of 1 ,050 horsepower, were used in the power plant. 

Sikorsky Aviation Corporation continued the production of its S-38 
sesqui-plane amphibion with some refinements. It was a JO place ship, 
powered with two Pratt and vVhitney Wasp engines mounted in nacelles 
above the cabin. It had a span of 71 feet 8 inches, length of 40 feet 
3 inches, and weighed about five tons fully loaded. Its wing loading 
was 13:88 pounds per square foot and its power loading 12.5 pounds 
per horsepower. It had a high speed of 125 miles an hour and cruising 
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C'URTISS TANAGER 
Equipped with "slots" and "spoilers," the Curtiss (Curtiss Challenger) Tanager 

was entered in the G uggenheim Safe Aircraft Competition. 

LIKE A TIRED HEN 
Cierva (Genet roo) Autogiro settling to earth like a tired hen as its "windmill" 

revolves during National Air Races at Cleveland. 
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speed of 110 miles per hour, landing at 55· Retractable landing gear 
could be raised or lowered in a few seconds. 

Fokker Aircraft Corporation developed the F-1 1A, an eight place 
cabin monoplane amphibian with all wood veneer covered wing of the 
full cantilever type. I t had an aluminum alloy hu ll, vvi th tai l surfac~s 
and engine mounting of tubular steel construction. It was powered 
with a single Pratt and Whitney Hornet or Wright Cyclone engine, 
providing a high speed of 125 :niles an hour and cmising speed of IIO 

miles an hour. Retractable landing gear made possible land and water 
landings. 

Boeing Airplane Company put its model 204, a six place Aying boat 
powered with a Pratt and VVhitney Wasp engine, into production. I t 
had a high speed of 133 miles an hour and landing speed of 59 miles 
per hour. Weighing 3,352 pounds empty and 5,000 pounds loaded, the 
bo;tt had a pay load of 913 pounds. 

Loening Aeronautical Engineering Corporation, a division of Key­
stone Aircraft Corporation, improved its Air Yacht, an eight place 
amphibian biplane, designed for both transport and private operations. 
It was powered with a 525 horsepower Wright Cyclone engine, and 
had a power loading of I 1.25 pounds per horsepower. The wing load 
was I 1.4 pounds per square foot. It had an overa1l span of 46 feet 8 
inches and a length of 34 feet 8 inches. I t weighed 3,950 pounds empty 
and had a payload of 1,100 pounds, with a gross weight of 5,900 pounds. 
The X0-10 of similar construction and design was produced for the 
Army Air Corps with a retractable monowheel landing gear. The single 
wheel was drawn into a pocket in the main Aoat for water landings. 

The Keystone-Loening Commuter proved one of the year's most 
interesting models introduced to meet the needs of the private owner. 
It was a four place amphibian biplane powered with a 300 horsepower 
Wright Whirlwind engine, with a sturdy duralumin hull. Wing spars 
were of straight-grained spruce with "alclad" ribs, an aluminum alloy 
developed during the year. T he retractable wheels were raised and 
lowered by a small lever operated pump. It was designed w ith a turtle 
deck for the sportsman-pilot, from which the owner might fish or swim, 
and with a cabin equipped to carry sporting provisions. 

I reland Aircraft, Inc., made marked refinements on its five place 
amphibian model powered with Wright or Pratt and vVhitncy engines 
of 300 and 4~0 horsepower respectively. It, too, was developed for 
the sportsman pilot who planned hops to the seashore or mountain lakes, 
and planned to usc the waterways for his airports. Eastman Aircraft 
Corporation, a division of Detroit Aircraft Corporation, introduced a 
three place flying boat designed to appeal to the private owner and By 
12 miles on a gallon of gasoline, with a cru ising speed of 85 miles au 
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hour. Cadill-ac Aircraft Corporation developed the Voyageur, ·a cabin 
amphibian for private operations. American Aeronautical Corporation 
placed its mod.el S-56, an open cockpit biplane amphibian for three 
persons, in production following the Italian Savoia Marchetti designs. 
It was powered ·with a 100 horsepower Kinner engine, wi:th a cruising 
rad,ius of four and one-hall hours, 400 miles, on 29 gallons of gasoline. 

The year's development of both giant flying bo-at transports and 
small amphibians for private operations forecast even greater activity in 
this field during 1930, with several established manufacturers planning 
the design of new ships or improvements on designs in production. 

Safety Devices Developed 

Engine.ers continued to devote their attention to new ways of in­
corporating a greater degree of "foolproof" safety in their designs. The 
Guggenheim Safe Aircraft Cqmpeti.tion had a:n important influence upnn 
stimulating attention in this field during 1929. The major projects of 
research centered around fundamental changes in wing design or the 
perfection of instruments to eliminate the l1azards of fog flyiqg. 

"Slots," "spoilers" and "flaps'' were used on wings to obtain greater 
efficiency, and at least two attempts were made to perfect a variable 
camber for wing structures. Each of these devices sought to delay the 
stalling angle and to maintain maneuverability at extremely low speeds. 
The "Wing slot," which was nothing more than a little airfoil housed 
in the leading edge of the wing so pivoted that its own forces caused 
it tq move forward when the incidence of the main wing approached 
10 degrees, made spins impossible. High speed air forced itself through 
the openiqg formed between the little wing anc,l the motheJ· w ing, 
delaying the burble-point of the air along the surfaces until the wing 
incidence was merely double that of the normal stall. They either 
opened automatically or were controlled manually by the pilot. 

While slots delayed the stall, they niade the controls sluggish. To 
recapture maneuverability interceptor slots or "spoilers" were used to 
destroy the lifting power of one wing temporarily in order to lc.t it 
drop level with the other when lateral stability was upset. "Flaps" 
had a slightly different use. Hi(\ged to the trailing edge of the wings, 
they resembled ailerons except that they extended the entire length of the 
wing. They \v.ere either automatic or manually controlled, and in .some 
cases were divided with one part automatic and ,the other manually 
controlled. ·Their effect was to pile up pressure beneath the wings, 
making slower and safe.r landings rossible. The Curtiss T anager, Hand­
ley Page, Fleet, Brunner-Winkle, Ford-Leigh, and :McDonnell entries 
in the Guggenheim contest employed one or all of these aids to increase 
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stability and maneuverability at low speeds. The Curtiss Tanager was 
later awarded the $100,000 Guggenheim prize for the "safest airplane." 
The U. S. Navy under an arrangement with Handley Page carried on 
extensive experiments with slot wings during the year with marked 
success. Lieut. Carl B. Harper demonstrated that a Vought Corsair 
equipped with locked slots could be spun ten times and then brought 
out of the spin in half a turn after the slots were unlocked. 

Experiments with "variable camber" were designed to increase the 
efficiency of wing struct ures. Panels in the wings could be operated so 
that they extended beyond the leading and trailing edges at the will of 
the pilot, making possible a high camber on the upper wing in tal-ing 
off, and a reduction of the camber after flying speed was attained. The 
Vincent Burnelli, Wentworth-Schroeder, and Cunningham-Hall entrants 
in the Guggenheim contest incorporated some modification of this prin­
ciple in their design. 

\iVhile experimentation on the autogiro prior to 1929 was confined 
to Europe, the year saw cons·idcrable improvements made on three 
American-built autogiros, which convert all the functions of fixed wing 
flight into moving wing flight in the same way that boat propellers 
utilize the propulsive principles of the oar. Four vanes revolving around 
the mast and turned by the force of the air stream bore the burdens 
of lift. They made possible take-offs in short distances and landings in 
even smaller areas. The autogiro was able to retain flying speed after 
its power was cut off, making possible landings at a steeper angle with 
a minimum forward speed. The Pitcairn-Cierva Autogiro Company 
with Harold F. Pitcairn as its backer placed great confidence in the 
possibili ties of the autogiro for general, ptivate and commercial use. 

Ttuning to the second field in which engineers sought to find aids 
to safety, namely, the development of adequate instruments, marked 
progress was made. Some of the chief developments related to radio 
have been described in detail in an earlier chapter on "Aviation Radio." 
It should be interesting to consider here the fog flying experiments 
carried on by Lieut. James H. Doolittle under the sponsorship of the 
Guggenheim Fund and the Army Air Corps' test of a "gyroscopic robot" 
to guide planes in flight without human attention. 

vVith the aid of three instruments not already included on the 
boards of most planes, Lieut. Doolittle took off from Mitchel Field in 
a covered cockpit, flew away from the 11eld and returned to it without 
seeing the ground. An "artificial horizon," a small instrument indicat­
ing to the pilot the longitudinal and lateral altitude of the plane with 
relation to the ground at all times, was substituted for the natural hori­
zon enjoyed in good weather. The direction-finding radio and highly 
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sensitive altimeter, described in the earlier chapter, completed the addi­
tiooal instruments necessary to accomplish the feat. 

The Pioneer Instrument Company, Sperry Gyroscope Company, Con­
solidated InstrumenJ: Company,_ Taylor Instrument Company, Kollsman 
Instrument Company, and Bureau of Standards all contributed to 
developments in the instrument field during 1929 which brought a new 
measure of safety to flying under all conditions. 

The gyroscopic stabiliz-er or "robot' ' developed by the Sperry Gyro­
scope Company was tested by the Anny Air Corps on a flight from 
Dayton to Washington, during wh-ich the pilot did not touch the con­
trols. lt employed the same principles o.f the gyroscopic control which 
pilot qeean liners over long distances of their jo1.1rney. It automatically 
·compensated for lateral, longitudinal, or horizontal <::hanges in flight. 
The "robot" kept the plane in level flight -on its course without varying 
to the slightest degree. Weighing less than fifty pounds and easily f~tted 
under the pilot's seat, it opened up great possibili ties for increased safety 
and reliability of operations in fog and all kinds of varying weather 
conditions. · 

Metals and Alloys 

The metallurgist contrib.ut:ed substantially to the field of airti·aft 
technic;al development during 1929, his researches. into the refinement of 
light metals and their appli~ation to airplane construction influencing 
the trend in design. 

Manufacturers generally had adopted the use of metal tubing for 
fuselage construction, many used it for rib and empennage structures, 
and all considered its possibilities for effecting further economies in the 
construction of other parts. Many considered general use of metals or 
alloys as necessary to attain mass prod uction, 'vvhich is of vital importance 
to the progress of the manufactu ring industry. 'The automobile industry 
was able tiJ achieve its gn:atest success only after it used machines for 
almost every operation an_d eh1ployed metals throughout. 

The problemi> of the aircraft designer, howev!!r, were far more com­
plicated than those which faced the automobile designer when he sought 
methods of speeding up prod uction :hrough the use of metals. and 
machines. In the airplane, unusual strength and exceptional light weight 
were the qualities which must be combined in any metal or alloy adopted 
for use. For some time it was believed that the drawbacks and struc­
tural weaknesses accompanying the use of metals more than displaced 
the saving of bulk and weight. 

Recent developments, ho·wever, have produced newer and better 
alloy.s 'vhich can be compared favorably with the finest steels. Copper, 
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manganese, magnesium and silicon when combined with aluminum pro­
duce alloys which can be wrought into various shapes and heat-treated 
to possess many of the qualities of steel with about one-sixth its weight. 
Braces, control arms, pedals, hinges, and other parts have been manu­
factured from these alloys-principally duralumin, which is a fou r per 
cent copper alloy of alumimuu. Where castings for tanks and crank­
cases were made, the compositions were more intricate. Zinc was found 
to be important as an adulterant in casting, and iron and copper were 
incorporated in various grades to complete the compositions. 

One of the latest and most promising alloys to be produced is known 
as alclad. It can be forged quite readily and was used in the manufac­
ture of propellers, connecting rods, and other parts which move at high 
speed and are subject to crystallization. Alclad bas a core of the strong 
alloys and a surface layer of aluminum of very high purity. 

For wing construction, various minor departures from the original 
duralumin were made. T he ribs or lateral members were sometimes cast 

• or forged, although riveting was the dominant method of joining. Weld­
ing, though partially successful, had not been generally adopted because 
it had not yet been adapted to the lighter alloys. New electric welding 
devices being perfected by several equipment manufacturers, promised 
to make welding generally possible, even for vital parts. 

For fuselage construction, alloys were developed having a larger per­
centage of adulterants, making them somewhat heavier, but keeping the 
unit weight well under that of the lightest and strongest steel. Tail 
surfaces, control wires, aileron arms and similar parts were made largely 
of aluminum alloy fo rgings. 

The Ford, Hamilton and T haden planes were continued in produc· 
tion of all-metal construction, using duralumin even for wing and 
fuselage skin covering, instead of fab ric. The Consolidated Commodore 
employed all-metal construction, and the. Fleetster, another Consolidated 
product, was introduced with a smooth metal fuselage covering instead 
of the corrugated metal. The Cunningham-Hall Aircraft Corporation 
used metal to cover the fonvard part of the fuselage on a new cabin 
plane introduced during the year. Atlanta Aircraft Corporation reported 
progress on a new all-metal low wing monoplane, and Lenert Aircraft 
Corporation used metal throughout its small cabin plane. 

T he Aluminum Company of America, Bol111 Aluminum and Brass 
Company, Summerill Tubing Company, Aerotrus Products Corporation, 
and International Nickel Company continued extensive researches into 
new methods of employing metals in aircraft construction. 

Alloys of magnesium, which metallurgists have looked upon as the 
ultimate in the field of strong light alloys, were reported abroad in 
engine cylinder conshuction. Electron, one of the most successful alloys 
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produced in this classification, was said to have practically all the casting 
and machi ning qualities of good iron and steel, and weighed about one­
third its iron and steel equivalents. 

Continued research in the field of metallurgy was looked upon by 
many aircraft designers as certain to have some of the most far reaching 
effects on aircraft design and construction. 

Engine Development 

T he numerous endurance ftights with the aid of refueling and other 
spectacular feats of the year were a greater testimony to the increasing 
efficiency of the aircraft engine than to any other unit in the airplane. 
Employment of light metal alloys, refi nements in design, improved 
accessory units, and the development of devices which cut down frontal 
resistance, contributed to the improvement of engine designs. W hile 
the radial air cooled engine held its predominant place in t he field , the 
development of water cooled types continued to keep thei r possibilities 
before those designers faced with the problem of employing huge power 
plants in super-transports or racing planes. 

T he Curtiss Aeroplane and Motor Company considered the general 
trend in engine design toward air cooled in-line engines for small, light 
power plants, and toward liquid cooled Vee types for high powered 
engines. In both cases, reduced head resistance was the principal con­
sideration. T he Curtiss Crusader, an inverted six cylinder in-line air 
cooled engine developing 120 horsepower, was perfected during the year 
for the light engine class, and the 600 horsepo\ver Vee Type Conqueror 
was adapted to the use of Prestone cooling. 

The Packard Motor Car Company continued development of its 
6oo and I IOO horsepower \Vater cooled engines, and concentrated cou­
siderable attention on its D iesel type engine. O n M ay 13, the latter 
engines were Aown from D etroit to O ld Point Comfo rt, Va., 700 miles, 
in six hours and forty minutes with $4.68 worth of furnace oil con­
sumed. I t is an internal combustion engine, resembling in outward 
appearance the gasoline radial type, except that it is simpler and smaller. 
The engine weighs less than three pounds per horsepower as contrasted 
with about roo pounds per horsepower in the ordinary stationary D iesel 
engine. The reduction of several hundred mechanical parts was effected 
by eliminating electrical ignition systems, and the hazards of fire reduced 
through the injection of the oil fuel :nto each cylinder separately. The 
Packa1·d Company planned production of the engine by the summer of 
1930 in a new plant especially erected for it. 

The P ratt and Whitney Aircraft Company improved its Series C 
Wasp engine, a nine cylinder radial air cooled engine developing 450 
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TAIL SK ID Lf\ST 
H::tndley Page entry in the Guggenheim Safe Aircra ft Competition, equipped 

with wing slots, takes off. 

-----------

AMERICA~ BUTLT AUTOGIRO 
Three-place Pitcairn Cierva ( \Vright Whirlwind) Autogiro with Harold 

F. Pitcairn in the cockpit, the third machine built in America. 
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horsepower, by making possible the installation of a supercharger effective 
to 6,000 fee t on stock models. This was achieved by increasing the 
gear ratio of the induction fan drive. The drive ratio was increased 
from 7:1 to 10 :1. The Series C, which superseded the Series B early 
in 1929, incorporated an improved cylinder head design, greater rigidity 
and strength in the crankshaft, a new rocker arm design, and a multiple 
disc clutch, which relieved the induction fan drive of accelerating and 
decelerating stresses through the addition of more plates. Steel forgings 

DOUBLJ~ TANDEM ENGWES 
A departure from the common engineering practice, the double tandem 
P ratt and Whitney Hornet engines o£ the new Fokker 32-passenger plane 

represented one of the year's most interesting developments. 

were used for all gears. A nose section, fo rmerly cast, was made from 
a duralumiu forging to increase its strength and decrease the weight. 
Considerable attention also was paid to the development of cowling 
adaptable for air cooled radial engines. 

The Wasp, J r., a 300 horsepower nine cylinder radial air cooled 
engine, was developed by P ratt and Whitney late in the year to supple­
ment its line. It employed 80 per cent of the same parts used in the 
larger Wasp engines and was essentially the same as the larger engine in 
its design features. 
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The. Wright Aeronautical Corporation made many improvements in 
its three uew Whirlwind engines of the J-6 series having five, seven 
and nine cylinders respectively. Each engine was provided with a front 
exhaust manifold of the collector ring type; and a nose cowling with 
shutters operated from the pilot's seat was used. The shutters permitted 
the flow of air around the crankcase and cylinders to be regulated so 
that the maximum engine cffi<::iency could be obtained under varying 
d irnatic conditions. These new features enabled manufacturers to clean 
up their designs and streamline the planes, adding to their speed. A 
11ew type ·carburetor intake air heater was developed which eliminated 
fire h,azard to .a great extent and pem1itted the transfer of any desired 
amount of heat to the intake air, straining it of dust particles and sand. 
All leads containing hot exhaust gases were kept from passing in the 
vicinity of the carburetor. Reduction gears were developed for both the 
Cyclone and Whirhvinds, improving their performance for transport 
operations. 

The products df other manufacturers in regular production or in 
various stages .of experimentation ~re described fu lly in the chaptc·r on 
'"Engine 1\ilanuh:cturing." The developments just described serve to 
show the trend in engine desigll prevaient throughout the manufacturing 
field. 

Cowling Adds Speed 

The principal technical objection to the use of air cooled engines 
was overcome with the further development and employment of stream­
lined cowling for the radial type engines. The cowling was studied in 
1928 by the National Advisory Committee for Aeronautics and it5 
benefits described to the manufacturers; many of w hom were quick to 
take ad vantage of the possibilities of adding speed to thei r planes by 
cutting down the wind resistance. 

The cowling, which amounted to no more than the covering of the 
projecting radial cylinders so that the air would flow more smoothly 
along t he side of the fuselage after passing tire engine, added from five 
to twenty miles a11 hour to th.e speed of the ship,s upon which it was 
successfully installed. The principal difficulties of the designer were 
t.o provide perfect str~amlining and at the same time insure cooling 
of the engine at all temperatures and altitudes. 

Manufacture1·s undertook further experimentation with the cowling 
during the year, and many of them were employing .it on standard 
designs. The Lockheed Vega, Lockheed Air Express and later the new 
Lockheed Sirius, aU striving for greater speed, were cowled to increase 
their efficiency. The Travel Air ''Mystery Ship," which attained a 
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speed of 240 mil es an hour, was cowlcd similarly. Boeing was first to 
employ the cowling on a standard production tri-motored transport, 
when the engines of the new 8o-A, 21 place transport, were covered and 
faired into nacelles. Stinson employed it on a special endurance ship; 
Stearman used it on mail and passenger planes; and Davis Aircraft Cor­
poration provided its sport plane, the Moth, with this speed aid. Others 
experimented with it during the year and planned to employ it as soon 
as their individual problems of providing proper cooling and aerodynamic 
efficiency could be solved. 

Prestone Engine Cooling 

T he development of a new cooling process for water cooled engines 
th rough the usc of ethylene glycol or Prestone was announced during 
the year by the Army Air Corps, after both the Army and Navy had 
made extensive experiments in search of a high-temperature cooling 
fluid which might replace heavy water in general usc. A Curtiss P-6 
pursuit plane was equipped to use the ethylene glycol fluid, with a 65 
per cent reduct ion in the su rface of the radiator exposed to the air and 
a 10 per cent saving .in fue l consumption. 

Exponents of the water cooled type engine looked upon the new 
high-ternperature cooling Huid as a certain indication that water cooled 
engines would return to general use because they would insure greater 
efficiency with decreased fuel consumpt ion and higher speed. O nly four 
and one-half gallons of the chemical cooler were needed to replace 18 
gallons of water, a reduction of 84 pounds of weight and a reduction 
of the engine's frontal a rea sufficient to show a marked decrease in the 
drag. 

' Propellers 

While propeller manufactu rers continued to usc wood, micarta, steel 
and aluminum alloys for their products, the metals held a dominant 
place over wood. Ad j ustablc, variable pitch propellers, equipped with 
a detachable blade which might be adjusted to any desired pitch on the 
g round, were available for general usc; although fixed-pitch propellers, 
with hub and blades as integral parts, were continued in production. 
T he cont rollable-pitch propeller, with blades mounted in the hub so 
that they could be turned a round their radial axes during flight at the 
will of the pilot, provided one of the most interesting fields of propeller 
research du ring the year. 

The controllable-pitch propeller was looked upon by many aeronautic 
engineers as a vital necessity to the development of the airplane's fu ll 
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capactttes. In the fixed-pitch propeller, whether its blades and hub were 
integral parts or the blades were detachable to make possible changes 
of pitch on the ground, the designer bad to choose some condition of 
flight upon which to base hjs calc:ulations. This was usually top speed 
when flying level at low altitude. W ·hen usi·ng the controllable-pitch 
propeller, he had the advantage of obtainitrg the maximum engine power 
by increasing or decreasing the pitd1 of the ·propeller blades in flight. 
In the take-off for instance, when the propeller is heavily loaded, a 
decrease in pitch of from three to four degrees below 11ormal made 
possible an increase in power necessary to take-off loads which could 
not otherwise he lifted. 

The principal disadvantages were in added weight to the propeller, 
but manufacturers experimenting with this type declared the drawback 
would be offset many times by the great performance advantages accruing 
from the use of a propeller possessing good efficiency at all conditions 
of flight and pennitting-full engine power ·when most necessary. While 
still in the experimental stage, · the controllable-pitch propeller was con­
sidered a very promising development. 

Aeronautic Standards 

The Society uf Automotive Engineers in co-operat ion with the 
Aeronautical Chamber of Commerce made valuable cont1·ibutions to the 
technical field during 1929 through providing a forum of disttission on 
engineering problems and the development of aircraft and engine. stand­
ards. The former was achieved through meetings throughout the coun­
try at which the foremost engineers exchanged data on their new projects; 
and the latter through the S.A.E. standards commjttee. 

New and revised aeronautic standards approved and adopted by the 
industry during 1929 included: propeller-hubs and shaft ends, aircraft 
storage batteries, tail-skid sl10e mountings, spark plugs, spark-plug 
terminals, landing wheel hubs and axle ends, .airplane tire rims, airplane 
tires, magneto flange mountings, instrument mountings, propeller blade 
clamp rings, propeller clamp ring bolts and nuts, propellet blade ends, 
tachometer drives, and thermometer bulbs. 
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Co Noon 

20 Puct; 
ENGINE: Two Cunnss GEARED CoNQUERERS 
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AIRCRAFT OESIGN 

f------ - - _ , ,,,. _ _ _ _ l 

FOKI ER AIRCH.AFT CORPORATION OF Al\fERlCA 
New York City 

MODEL F 10 
14 PLAC!> 

ENGINE: TtiiiEE P,nATT & W HITNEY WASPS 



M ULTI-MOTORED TRANSPORTS 

----,.----~CD o::r ----c====:=::::::,... 
.-.~~ 
'J~-· ·~ ........ 

~----------------- ~~- ----------------------------~--~ 

0 

FOKKEn AIRCRAFT CORPORATION OF AMERICA 
New York City 

MODEL F 32 
32 PLACE 

ENGINE : F oun P RATT & WHITNEY. H onNETS 



AIRCRAFT DESIGN 

~-------------a,:o·~·--------------- ------] 
. 
N 

~---------------"'· 7·":. -------------1 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

PATRICIAN K-78 
2] PLACF. 

ENGINE: T :HnEJ:: WRIGHT CYCLONES 



M U LTI-MOTORED TRANSPORTS 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AMPHIBION 

10-12 P LACE 

ENCINE: Two PRATT & WmTNEY WASPS 

329 



LIGHT TRANSPORTS 



LIGHT TRANSPORTS 

j • 

1----- - - ----- $o~to{' - - - ----,---- ---1 

AMERICAN AERONAUTICAL CORPORATION 
New Yo•·k City 

AMERICAN MAIICHET'l'l s 62 
7 PLACE 

ENGINE: IsoTTA FnASCIUNJ 

331 



332 AIRCRAFT DESIGN 

,.....------- - --- ~ ·'•'------------. 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

B ELLAN CA MoNOPLANE 

6 P t.,-\CE 

E NCLNE : PRATT & WHITNEY WASP 



LIGHT TRANSPORTS 333 

0 

~----------------. 4~~~-----------------~ 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

PACEMAKER 

6 PucE 
E NGINE : WRIGHT W~llRL WIN D 300 



334 AIRCRAFT DESIGN 

D 

1----------4~4·-· - - - ----------1 

BELLANCA AIRCRAFT CORPORATION 
New Castle, DeL 

CH 300 SEAPLANE 

6 PLACE 

ENGINE: WRIGHT WHIRLWIND 300 



LIGHT TRANSPORTS 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 
M ODEL 204 

6 P LACE 

ENGli"'E: PRATT & W mTNEY WAsP 

335 



336 AIRCRAFT DESIGN 

~-·---
~--------

.'1----
" -------.. c==--:--. 

BURL AIRCRAFT COMPANY 
Marysville, Mich. 

SENIOR AIRSEDAN CA-8 
8 P LACE 

ENGINE: PRATT & WHITNEY WASP 

PRATT & WHITNEY HoRNET 

WmcriT CYcLoNE 



.23 

LIGHT TRANSPORTS 

r--------24'-lr~------l 
1--- -.:__- -----.Ad·0"'-----'---....!.....- - - -1 

BUHL AIRCRAFT COMPANY 
Mary~v ill.e, Mich. 

STANDARD A IRSEDAN CA-6 

6 PLACE 

ENGI NE: WrucnT WHIRLWIN D 300 

337 



AIRCRAFT DESIGN 

CONSOLIDATED AIRCRAFT COHPORATION 
Buffalo, N. Y. 
FLEETSTER 

8 PLACE 

ENGI NE: PnATT & WHJTNEY HoRNET 



LIGllT TRANSPORTS 339 

1----IIO PT·o----t 

f-------------S~ I'T·(,-------------1 

~---.~FT·It--i 

CURTISS AEROPLANE & MOTOR COli'IPANY. INC. 
Garden City, L. 1., N. Y. 

K.lNG BIRD 

8 Pl.ACI' 

ENctNE: Two WmcnT WmnLwtNo 220 



340 AIRCRAFT DESIGN 

~-----------------4~n0 ----------------------~ 

1---------------~nTi 

CURTISS-ROBERTSON AIRPLANE MANUFACTURING COMPANY 
St. Louis, Mo. 

THRUSH 

6 PLACE 

E NGINE: WRIGHT WHIRLWIND 220 



LIGHT TRANSPORTS 

1---- ------------

FAIRCHILD AIRPLANE M NUFACTURING CORPORATION 
Farmingdale, L. 1., N. Y. 

FAIRCHil.J) 71 
7 PLACE 

ENGINE: PRATT & WHIT NEY WASt• 

341 



AIRCRAFT DESIGN 

1+---------JJ" ~ .. -------+1 

FOKKER AillCHA Vf CORPORATION OF AMEHICA 
New York City 

UNt \'ErtSAL 

5 PLACE 

ENGl~C:: WRIGHT WHIRLWIND 300 



LIGHT TRANSPORTS 343 

~---------------------so~~·~· --------------------1 

1------------------ .36 ~ 7''-------,---------; 

FOKKER AIHCR AF'f CORPORATION OF AMERICA 
New York Cjty 

SuPER UNJVF.RSAL 

7 PL,\CE 

E NGI NE: PRATT & WmTNEY WAsP 



344 AIRCRAFT DESIGN 

f---- ------- ···F-:--- ------j 

~-------~.,~· ----------~ 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New York City 

F-11-A 
8 Pl.ACE 

ENGINE: WJUCHT CYCt.ONE OR PRATT & WHITNEY HORNET 



LIGHT TRANSPORTS 

----3<$"•• 

HAMILTON METALPLANE DIVISION 
nOEING ,\IICI'I, ANI> COMPANY 

Milwaukee, Wis. 
HAI\I IT.TON 

8 PLACI': 

ENGlNE: • PRATT & w HIT~EY wASP 

PRATT & WmTNEY HoRNET 

345 

·-~ 
.. I 



AIRCRAFT DESIGN 

IRELAND AIRCRAFT, INC. 
Garden City, L. I. , N. Y. 
~OOEL: ~5--~6 

5 on 6 PLACF. 

ENGINE: PnATT & W HJTNEY WASP 

WRIGHT WumLWrNQ 300 



,_ 

LIGHT TRANSPORTS 

IRELAND AIRCRAFT, INC. 
Gurdcn City, L. I., N. Y. 
MODEL: N2-B- N2-D 

5 Puce 
ENti N€: PRATT & WHITNE¥ WASP 

\V RICHT WHIRL WIND 300 

347 



AIRCRAFT ·DESIGN 

.... ,I,. __ 
·"J ~ .. ,. 

"" "' ~ •••• ) ' ••J 

LOENl NG AERONAUTICAL ENGINEERING CORPORATION 
( Division of K eystone Aircraft Cotporation) 

New York City 
Alit YACHT 

8 Pi.ACE 

ENGINE: WmcHT CYCLONE 



LIGHT TRANSPORTS 349 

r----------·<0'-··-----------------l 

TRAVEL AIR COMPANY 
Wichita, Kan. 

MODEL A-6000-A 
6 PucE 

EN~fNE-: PRATT & WHITNEY wASP 



AIRCRAFt DBSIGN 

1--- ---------'l&'·,t,..-· ----------~ 

1-------~i· . .:·- - - - - - ----1 

TRAVEL A1R COMPANY 
Wichita, Kan. 

MoDEL 6000 B 
6 PLACF. 

ENCJNE: WHJGHT \Vmnt.wmo 300 



M AIL T RANSPORTS 



352 AIRCRAFT DESIGN 

0 

BOEING AIRPLANE COMPANY 
Seattle, W asli. 
MODEL 40 B 

3 PLACE 

ENGINE: PnATT & WmTNEY HoRNET 



24 

MA IL TRANSPORTS 

BOEING AIRPLANE COMPANY 
Seatt le, Wash. 

MODEL 40 B 4 
5 PLACE 

ENCII'fE: PRATT & WHITNRY H ORNET 

353 



354 AIRCRAFT DESIGN 

1---- 15 ' -------1 

.... _ ..... _. ___ __ ____ _ 

1----------~~3" - ----- ----j . 
~==~====~~~~==~~~~ i 

BOEING AffiPLANE COMPANY 
Seattle, Wash. 
M ODEL 95 

1 P LACE 

ENGJN £: PnATT & W HITNc Y HoRNET 



MAlL TRANSPORTS 

I 
r --------· -------- ... --- ··: 
: 
' 

i :: 1 
11..!-o~t / 

J r1f· ··---·--...... .. ....... .. ------ -----
iLJi 

1-----------c>~-·lt'-" --------- -j 

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Gurden City, L I., N. Y. 

CAn1m:m PIGEON II 
1 P LACE 

E NGINJ' : Cun'I'Iss GEAH£o CoNQUEROR 
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AIRCRAFT DESIGN 

0 

1-------- 4!i·4· - - - - ----1 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New York City 

MODEL F 14 
7 PL,lCI' 

ENGINE : P nATT & W HITNEY HoRNET 

WRIGHT CYCLONE 



MAIL TRANSPORTS 

NEW STANDARD AffiCRAFT CORPORATION 
Paterson, N. J. 

MODEL D 27 A 
1 PLACE 

ENGINE : WRIGHT WHIRLWIND 220 

357 



AIRCRAFT DESIGN 

PITCAIRN AIRCRAFT, INC. 
Philadelphia, Pa. 

MAILWINC 

1 PLACE 

ENGINE: WRIGHT J-5 

I " 
------r 



MAIL TRANSPORTS 

I i 
--~ f j r· · -----·-------------~ .. ------...... 

I 

PITCAIRN AIRCRAFT, INC. 
Philadelphia, Pa. 

SuPER MAILWI~G 
1 PI.ACE 

ENGINE: WRIGHT J-5 

359 



1\. 

¥ 

AIRCRAFT DESIGN 

"' 
J/ J-t "- J~ 

g 

' i ' ; \ . ~ k ____________ ' I 
I • ------- ----4-·--- t---L I -1' . r· I I : ' i ./ 

~ •.~± 
v 

.»" .. -

1--- - - - - d··---- - ---1 

STEARMAN AiRCRAFT COMPANY 
Wichita, Kan. 
SPEED MAn-

1 PLACE 

ENGINE: PRATT & WHITNEY HORNET 

WRIGHT CYCLONE 

> 



PR£VATE OPERATION AND 

AERIAL S ERVICE 



AIRCRAFT OESIGN 

t--- ------- -- acco·-----------~ 

ACME AIRCRAFT CORPORATION 
Rockforc{, Dl. 

ACME SPORTSMAN 

2 l 'LACF. 

ENGINE: WRIGHT G IPSY 



PRIVATE OPERATION AND AERIAL SERVICE 363 

1---- - ---ZJ'-J"-------1 

AEROMARINE KLEl\-lM CORPORATION 
Keyport, N. J. 

AKL-25 
2 PLACE 

ENGINE: SALMSON 

LEBLOND 



AIRCRAFT DESIGN 

ffi 
---------L~DJ~~-------

ALEXANDER AIRCRAFT CORPORATION 
Colorado Springs, Colo. 

BuLLET 

4 PLACE 

ENGINE: KINNER 

WHIRLWIND 165 



PRIVATE OPERATION AND AERIAL SERVICE 365 

I 

I \, ___________ _ 
--- ------ ---" 

~------2~2-·---------~ 

ALLIANCE ATRCRAFT CORPORATION 
All iance, Ohio 

A nco 
2 PL,\ CE 

ENGINE: H ESS "WARRlOR" 

! 

/ ' 



AIRCRAFT DESIGN 

f , •• 

1---------- ;,4 ·1~ ------- ---1 

A~IERICAN AERONAUTICAL CORPORATION 
New Yot·k City 

AMERICAN M ARCHETTI s 56 
3 PLACE 

ENCINE: KINNeR 



PRIVATE OPERATION AND AERIAL SERVICE '367 

I, U 

---lq~===::!!l-. 

-:r 
~ 

j_~~~~~~~ 

AMERICAN EAGLE AIRCRAFT CORPORATION 
Kansas City, Kan. 

MODEJ. A-129 
3 PucE 

ENGINE: CURTISS oxs 
KINNER 



AIRCRAFT DESIGN 

AMERICAN EAGLE AIRCRAfT C01lPORATION 
Kansa~ City, Kan. 

PHAETON 
3 PtACE 

ENcrNE: HISPANO SUIZA A; HrsPANO SuiZA E 
WRIGHT WmnLWINO 165; WntGHT \VHmLWIND 220 



PRIVATE OPERATION AND AERIAL SERVICE 369 

i-- ---//:0"--

~=~-~ I 
'!>. 

~----~~~~~----~A: 

25 

AMERICAN EAGLE AIRCRAFT CORPORATION 
Kansas City, Kan. 

WALLACE TounoPLANE 

3 AND 4 PLACE 

EN~JNE: KINNER 

WRIGHT WHtnLWIND 165 



370 AIRCRAFT DESIGN 

1----- --- ---.u·-r ------- - ----l 

BERLINlm JOYCE AIRCRAFT CORPORATION 
Baltimore, Md. 

B j J 29-l 
2 PLACE 

ENGINE: KINNER 



PRIVATE OPERATION AND AERIAL SERVICE 37 t 

I 
I 
I ~ 1-----------------, 

,\ ,\~ 

B0£ING ATrtP.LANE COMPANY 
Seattle, Wash. 
MODEL 100 

1 PLACE 

ENC:INE: PnATT & WmTNEY WASP 



372 AIRCRAFT DESIGN 

: .:~~ ..... J , 
.J{ X'--- -- ----- ---- -----· r -:::7'1 

, I 
I t 

~-----------------34-o --------------------~ 

l-..,------------&4-..:.·- ---------------l 

BOEING AIRPLANE COMPANY 
Seattle, W ush. 
MODEL 203 

3 PLACE 

ENGINE: AxELSON 



• 
~ -

- ( -

PRIVATE OPERATION AND AERIAL SERVICE 

) 
... ---- ·-··-

-. ... ____ _ 
~ ---.. 

BURL AIRCRAFT COMPANY 
Marysville, Mich. 

SPORT AlRSEDAN c A 3C 
3 PLACE 

ENGINE: WRIGHT WnmLWIND J-5 
WRIGHT WHIRLWIND 300 

! 
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374 AIRCRAFT DESIGN 

COMl\1AI\0-AffiE, INC. 
Li ttle Rock, Ark. 

MODEL 5C3 
3 PLACI:: 

E NClNE: CURTISS CHALLENGER 



PRIVATE OPERATION AND AERIAL SERVICE 37 5 

CUNNINGHAM HALL AIRCRAFT CORPORATION 
Rochester, N. Y. 

P. T. 6 
6 Pr.ACE 

ENGINE: WRIGHT WHIRLWIND 300 



AIRCRAFT DESIGN 

CUNNINGHAM HALL AIRCRAFT CORPORATION 
Ro-chester, N. Y:. 

MODEL X 
2 PLACE 

ENGINE: WALTER VEGA 



PRIVATE OPERATION AND AERIAL SERVICE 377 

CURTISS AEROPLANE & MOTOR COMPANY 
Garden City, L. 1.1 N. Y. 

FLEDGUNC 
2 P LACE 

ENGINE: CURTISS C H ALLENGER 



AIRCRAFT DESIGN 

D 

~--------------------4~0 ------------------------~ 

CURTISS-ROBERTSON AIRPLANE MANUFACTURING COMPANY 
St. Louis, Mo. 

RoBIN Cl 
3 PLACE 

ENGINE: CURTISS CHALLENGER 

CuRTi ss OXS 
WRJGHT WHIRLWIND 165 



PRIVATE OPERATION AND AERIAL SERVICE 379 

J-------------- ::so·z·------ --- - - --1 

DAVIS AIRCRAET CORPORATION 
R ich mond, Ind. 

MODEL D 
2 Pu cE 

E NGINE: KINNER 

LEBLOND 



AIRCRAFT DESIGN 

G. ELIAS & BRO., INC. 
Buffalo, N. Y. 

Al:RCOUPE 

2 PI.ACE 

ENGINE: KINNER 



PRIVATE OPERATION AND AERIAL SERVICE 38 r 

1----7'11"~ 

\----J--.ltl¥---t--+~~ 
1-..,.j.Lj.,-...,:::_, __ _j 

,, 'J II 

:: \I 

ro--~ ' ~' -1>- "1 I I 
~--------------ri .. ~~------------~U. 

t--- - ---- ---- 28'-of--- - -------l 

G. ELIAS & BRO., INC. 
Buffalo, N. Y. 

AIRSPORT 
2 P LACE 

EN CINE: KINNER 

i 



AIRCRAFT DESIGN 

FAIRCI:IILO AIRPLANE MANUFACTURING CORPORATION 
Farmingdale, L. 1., N. Y. 

MoDEL 42 
4 PLACF. 

ENGINE: \VntGI-lT W mTILWI NO 300 



PRIVATE OPERATION AND AERIAL SERVICE 383 

1------,----.... ... . :..· --- - - - -< 

27: •. .:.·-------

1------- 21·1 :__-- - - - -1 

FAffiCJllLD AVLATION CORPORATION 
( Kreider-Reisner Division) 

Hagerstown, Md. 
MODEL KR 21 

2 Pr.ACE 

ENGlNE: K t NNEit 



AIRCRAFT DESIGN 

~----------------~'~·-----------------~ 

I---------------u.:a•=-·---- ---

FAIRCHILD AVIATION CORPORATION 
( KnEmEn-RuS.N£11 DE\' ISION ) 

Hagerstown, Md. 
MODEr. KR 34 

3 PI.;\CE 

ENGI NE: \VmcnT WumLWIND 165 



26 

PRIVATE OPERATlON AND AERIAL SERVICE 38 5 

CREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 
MooRL 2 T 1 

2 P LACE 

ENCJNE : AMERICAN CJRIWS 



"~86 ,) AIRCRAFT DESIGN 

~---------33'-5 " - --- - - - - --1 

HUNTINGTON AIHCRAFT CORPORA TIOl'\ 
Bridgeport, Conn. 

MODEL 11 
2 PLACE 

ENGI NE: \V ARNF.R SCAliA II 



PRIVATE OPERATION AND AERIAL SERVICE 387 

• 

LINCOLN AIRCRAFT COMPANY, INC. 
Lincoln, Neb. 

MODEL 1 p T 
2 PLACE 

ENGINE; KINNER 

CURTISS OXS 



• 

AIRCRAFT DESIGN 

- -- · - - '" - .---- - .fq'!.,!_ .. ..!..,. ______ _ ,_ - · - - - . 
I. 

··--~ 
I 

LOF:NING AERONAUTICAL ENGINEERLNG CORPORATION 
( DH'JsJOX Kt.•·sTONE AmcnAFT CoRPORAT ION ) 

COMMUTER 

4 PLACE 

ENGINE: WRtCH'l' WHIRLWIND 300 



PRIVATE OPERATION AND AERIAL SERVICE 389 

-~ 
~----------------~~r-----------------~ I 

I 
'-------------~~~~~~------------~_1 

~-----------u ·- o· - ------- - -------1 

L - •··•1 --J 
t----- --- - ••~ o· - -----

;;. 

I 
I __________ _.t 

MERCURY AIRCRAFl', lNC. 
Hammondsport, N. Y. 

M ODEL T 2 
ENGINE: LE B LOND 



390 AIRCRAFT DESIGN 

MONO AIRCRAFT, INC. 
Moline, Ill. 

MoNocouPE 
2 Pt.ACE 

ENGINE: VELIE M5 



PRI\'ATE OPERATION AND AERIAL SERVICE 39 r 

I \ 

/OJ \ I I 

\ ! 

MONO AIRCRAFT, £NC. 
Moline, IU. 

MONOSPOR'J' 

2 PLACE 

ENCJNE: WARNER 

K INNER 



AlRCRAl'T DESIGN 

MONO AIRCHAFT, INC. 
Moline, lll. 
MoNOPREP 

2 PLAC& 

ENGiNE: VELIE 



PR1VATE OPERATION AN D AERIAL SERVICE 393 

l\W NO AIRCRAFT, INC. 
Moline, nt. 

MoNocoAcH 
4 Pu<:E 

E NCINE: W RIGHT WHIRLWIND 220 



394 AIRCRAFT DESIGN 

I 
I 
I 
I 
I 

I I 
I I 
II 
II 
II 
II 

" " 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

. 
··===·· ·· ==·,··==-~ 

30co·--------------------------~ 

MOTH AmCI:UFT CORPORATION 
Lowell, Mass. 

DE HA VlLAND GJPSY MoTH 

2 P LACE 

E NGINE: D. H. GYJ>SY 



PRIVATE OPERATION AND AERIAL SERVICE 395 

-~----------
1 
I 
I 
I 

NEW STANUAHD AlliCRAI·T CORPORATI.ON 
Paterson. N. J. 

MODEL: D 28 A- D 25 A 
5 Pr .. \f.E 

ENGINE: W RIGHT Wr-URLWJ ND 220 



AIRCRAFT DESIGN 

1-------- zt,]-''---- ------1 

NEW STANDAHD AlRCRAFT CORPORATION 
Paterson, N. J. 

MODEL D 29 A 
2 PucE 

ENGINE: KINNER 



PRIVAT E OPERATION AND AERIAL SERV ICE 

NTCHOLAS-BEAZLEY AIRPLANE COMPANY 
Marsl~<lll , Mo. 

BAHL!NG ~B 3 
3 PLACE 

ENGINE: LEBLOND 

3fJ7 

-



AIRCRAFT DESIGN 

.---.---t-11'2"--..., 

PARKS AIR COLLEGE 
(M.~NUFACl'UiilNC PrvisroN) 

East St. Louis,. lll. 
MonEL : · P 11- P 11 A-P l 

ENGINE: AXELSON 

CURTISS 0X5 
WRIGHT WHIRLWIND 165 



PRIVATE OPERATlON A ro AERIAL SER\"I CE 399 

SPARTAN AlRCRAYf COi\fPANY, I NC. 
Tulsa, Okla. 
Moon C 3 

ENGINE : WRIC.H T Wmru~WlND 220 
WntGH'l' WHJKLWrNn 165 

--



AIRCRAFT DESIGN 

~---------------/~; ------------~ 

SZF.KELY AlRCRAFT AND ENGINE COM PANY 
Holland, 1\'Ii(:h. 

Fu:1N<: DuTCHMAN 

1 PLACE 

ENCINE: SzEKEI.Y SR 3 



2·7 

PRlVATE OPERATION ANO AERIAL SF:RVICE 40 I 

1------------u '-l'-' -----------1 

I 

! 
~-------!0'-l '":.... ______ __, 

TRAVEL AIR COMPANY 
Wichita, Kan. 

MoDEL R 
1 PucE 

ENGJNR: SPECIAL WRIGHT WHIRLWIND 300 



AIRCRAFT DESIGN 

I . 
\.._ _______ ---------.---------

------- ~--------- ---· ---~ 

, 

,...-------------·!'·0"'------------~ 

TRAVEL AIR COMPANY 
Wichita, Kan. 
MonEL 4 D 

3 PLACE 

f.N GI NE: W RIGHT WHIRLWI ND 220 
WRIGHT WHmLWIND 165 



PRIVATE OPERATION AND AERIAL SERVICE 4 0 3 

i 
8 1 

I 
~~-------------------+-L 

~-=·--- - --- - - 44'·0' --·--- -

i-··- 96 - ··.--i 

VERVILLE AIRCRAFT CO.Ml?ANY 
Detroit, Mich. 
MODEL 104 

4. Pt.ACE 

ENCJNE: W RJCHT WmRLWJND 220 



AIRCRAFT DESIGN 

CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 

MoDEL 0 24-2 
ENGINE: PRA1'1' & WHITNEY WASP 



PRIVATE OPERATION AND AERIAL SER\'ICE 4 0 5 

\ 
' .... _______ _ _1 _ _ _ 

1111' 

WACO AlHCRAFT COMPANY 
Troy, Ohio 

MODEL 165 STRAIGHT WING 

3 Puct: 
E NGINE: WRIGHT WHIRLWIND 165 

WRIGHT WHIRLWI ND 220 



AIRCRAFT DESIGN 

WACO AIHCRAFT COMPANY 
Troy, Ohio 

MonEL 225 TAPI>R WING 

3 PtAC!l 

ENGINE: Wmcwr WHIRLWIND 225 



. l'RIVATE OPERATION AND AERIAL SERVICE 40 7 

) 

WtT_... 

r-~·~· ., ... , .::.~-1 

I 
I 

~-- ------- -~---- - .. 
L .. 

I I 
r-·-·-·- ·-11>:0·-·- ·- ·- ·-1 

_.,. 
\ 
i . 

t)·lo 

\ 
\ 

i . . I 
~--t.·O-· -t 

l-·-·-·-Z4'·,f -·-·--~ 
! - 0 

_j_ .---·~·: 

WHJTTELSEY rtJANUF'ACTURING COMPANY 
Bridgeport, Conn. 

\V HITTELSEY AVIAN 

2 PLACE 

ENGINE: Cmnus 



AIRCRAFT DESIGN 

1--- - - •·•f - ---l 

1------ - - --- lf·l·---------1 

H. F. WILCOX AERONAUTICS, INC. 
Tulsa, Okla. 

MooEL: T 12- 1 
3 PLACE 

E N GlNE : WARN Ell 



M tLlTARY PLANES 



41 0 AIRCRAFT DESIGN 

, 
\ II 

' I I 

, I 

1: / 
~L-------------~' '------------Lj 

' I 
I 
I 
I 

' I 

r------- 33'-0' ----------~~ 

~===;;;;;::::=====;d~~~=> 

I. 

BOEING AIRPLANE COMPANY 
Seattle, Was.h. 

FIGHTER F3B-l 

ENGINE: PRATT &. WHITNEY WASP 



:MILITARY PLANES 

i 
I 

~~--~,~-------------1 
I ;/ ,_ ____________ _ 
I 

A Al, 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

Fwanm F4B-l 
ENGI N E: PRATT & W H ITN EY WASP 

4ll 



412 AI RCRAFT DESIGN 

I 
I I 

~2~s·~ 
I I o 
I 1 1 

-----------~ ~---------------~ 

\-.s'-6'~ 
~-----22'-5 ~ ... ··:...' ---- --l 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

PunsmT XP 1 
ENGINE: Cunnss V-1570 



:vfiLITARY PLANES 4 13 

~------------------- 100~0· ------------------~ 

CONSOLJOATED AIRCRAFT CORPORATION 
Buffalo, N. Y. 

PATROl. BOAT XPY-1 
ENGJ NES: Two P RATT & W IUTNEY WASPS 



4'4 AIRCRAFT DESIGN 

:~-- ------- --39'- 5 .. '--- - -----

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Garden City, L. 1., N. Y. 

TRAINING N2C-l 
ENGINE: WR!C.HT WHIRLWIND J-5 



MILITARY PLANES 

i 
I 1---------
L 
I 
I 
I 

r------31'-6''----~ 

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
- Garden City, L I., N. Y. 

P URSUIT P3A 

ENCINF. : PRATT & WHITNEY WASP 



AIRCRAFT DESIGN 

1--- - ·- --- - - -- 3t-o·--- - --- ---"1 

Cl l RT ISS AER OPLANE & MOTOR COMP ANY, INC. 
Curdcn City, L. I. , N. Y. 

F IGHTER XF8C-2 
2 PLACf: 

ENGINE : PRATT & WHITNEY WASP 



MILITARY PLANES 

! 
I - -------------------.. ....: 
i 
! 

I 

: 
i-~------------
1 

! 

1---------- ----.. :··- --- --------J 

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Garden City, L. I., N. Y. 

P URSUfT P6 
PRESTON!: C OOLflD 

EN<;JNE: CuRTISS CoNQUEROR 



AIRCRAFT DESIGN 

f------- -- 3&'• o"- --- ------j 

1--------H'·r· - --- - - --; 

I.URTISS AEROPLANE & MOTOR COMrANY, IN\.. 
Garden City, L. I., N. Y. 
Ons E:RVA'I'ION 0-l.E 

ENGINE : D-12-E 



MILITARY PLANES 

:---------- - - ..... --- --- ------! 

L~,._J 
r 4Hr4~

1 

~ 
CURTISS AEROPLANE & MOTOR COMPANY, INC. 

Carden City, L. I .. N. Y. 
B OMBER B-2 

ENGINE: Two C u nTISS GEAHED CoNQUERORS 
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l--l- --1l'N-t·- ------t 

FOKKER AlRCRAFT CORPORATION OF AMERICA 
N.:w York City 

TfiANSPORT C2A 
ENGINg: THREF. WtUGHT J-5 



~HLlTARY PLANES 

~----·­... _ ~ · · - ··-· -'"'-

r,- - - - - --- ZZ'dJ" 

HALL ALUMINUM AIRCUAFT CORPORATION 
Buffalo, N. Y. 

FIC HTEH XFH-1 
E NGINE: PRATT & WHITNEY WASP 

. .pI 



4 ..! 2 AIRCRAFT OESIGN 

1---------1r~r---------l 

HALL ALUMINUM AIRCRAFT CORPORATION 
Butlalo, N. Y. 

PATROl. BOAT XPH-1 
E NGINE: Two WmCHT G EARED CYCLONES 



i\llLITARY PLANES 

0 

~------40.·7·------1 

KEYSTONE AfRCIL.WT COnPORATION 
Bristol, Pa. 

NAVY TRAINING N K-1 

ENGINE : WRIGHT WHIRLWIND 

423 
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~----------~T-+-L---------~ 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, P a. 

BOMBEUS LB-6 AND LB-7 
ENGINt:s: LB-6, Two WmGHT GYct.oNES 

LB-7, Two PRATT & WHITNEY HonNETS 



MILITARY PLANES 

KEYSTONE AIRCRAFT COHPORATION 
Bristol, Pa. 

BoMnEn LB-10 
f:NGINES: Two WmcHT CYcLONES 

-



AIRCRAFT DESIGN 

--1\- --------- : 
:1'o I 1 

•" c I , , t, e l 
'---~-- -- ---.- ___ ,. 

LOENING AERONAUTICAL ENGINEERiNG CORPOllATIOi'\ 
( DIVISION K EYSTONE A IRc RAFT CoRPORATION) 

New York City 
MODEL OA-2 

ENcrNF.: WRTGHT ToR~Aoo 



MILITARY PLANES 

CHANCE VOUGHT CORPORATJON 
Lon'g Island City, N. Y. 
OBSERVATION 024-2 

ENGINE: PRATT & WRlTNEY WASP 



.pS AIRCRAFT DESIGN 

-- - ---- ------J' 

CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 

F IGHTER XF20-l 
2 P L:\CF. 

ENGl~E: PRAT'I' & W HITNEY WASP 

;.. 
.• 
2 



MILITARY PLANES 

r-------------~J:~~M~----------~ 

CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 

F IGHTER FU-1 
Ei'iGlNF.: WRIGHT WmRLWlND J-S 



ENGINE DESIGN 



{{, \\ "\: I() ~J/Jr-:1~ _!L , --·-

( ' 

ALLIANCE AIRCRAFT CORPORATION 
Alliance, Ohio 

HESS w AllRIOR 

125 H.P. 
7 CYLINDER RADIAl. AIRCOOLED 
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E. W. BLISS COMPANY 
Brooklyn, N. Y. 

Buss-J u PITER (GEARED) 
550 H.P. 

9 CYLINDER R ADIAL AlRCOOLED 
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-W) 

"' 



---~ tt L----1&~ I 201 

CO~TINENTAL AffiCHAIT ENGINE COMPANY 
Detr.oit, Mich. 

MoDEL A70 
165 n .P. 

7 Cn.rNuEn RADi i\L AlltCOOJ.EO 
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CURTISS AEROPLANE & MOTOR COMPA.l"'fi', INC. 

6 CYLIN D£1( 

Buffalo, N. Y. 
CHA I.LF.NGER 

liO H.P. 
RADIAL AIRCOOLEO 
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CUHTISS AEROPLANE & MOTOR COMPANY, INC. 

12 CYU~OER 

Buffalo, N. Y. 
CONQUEROR 

625 H.P. 
v TYPE W A TERCOOLED 

zs U:~!&Q ~ , 
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J:"j 
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G) -z 
r-:1 

Ci 
CT') 
V'J ....... 
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Lf=lF-IIliT -I t--. ~ IS 6 

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Buffalo, N. Y. 

CONQUEROR ( GEARED) 

600 H.P. 
12 Gn.INDER V TYPE W ATERCOOLED 

6 h ~7?/ 
r:::l z 
2 z 
~ 

c:; 
r:::l 
0: -0 z 
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1----- - - --2&!-- - ..,--- ----i 

s".t ----------===---= 
CURTISS AEROPLANE & MOTOR COMPANY, INC. 

12 CYLJNDER 

Buffalo, N. Y. 
M ODEL 012 

435 H..P. 
v TYPE W A TEltCOOLED 
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KINNER AfRPLANE & MOTOR CORPORATION 
Glendale, Calif. 

MoDeL K5 
100 H.P. 

5 CYLINDER RADI AL A IRCOOI.F:D 
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LAMBERT AIRCRAFT ENGINE CORPORATlON 
Moline, Til. 

• MoDEL R266 

5 CYLI N DER 

90 H.P. 
R.o\DIAT. ATRCOOLED 
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LYCOMING MANUFACTURING COMPANY 
Williamsport, Pa. 
MonET. R645 

185 H.P. 
9 CYUNOER RADIAL Alncool.F.D 

__} 

l 

I . 

['l"l 

z 
C') -z 
~ 

D 

(i) ..... 
C) 

z 

~ 
~ 
~ 



( 

~J 

~--------------------------~~----------------------------· 

~------------~-----»9 ·f·--------------4 
,____ ... ,.: 

PACKARD MOTOR CAR COMPANY 
Detroit, Mich. 

MODEL 2A-1500 
600 H.P. 

12 CYLINDER I NVEHTF.D v TYPE WA'rERCOOLED 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mich. 

12 CYLINDER 

MooEL 2A-l500 
600 H.P. 
v T YPE WATERCOOI.ED 
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PACKARD MOTOR CAR COMPAI\IT 
Detroit, Mieb. 

1\'IODEL 2A-1500 (GEARED ) 

60& B.P. 

i izJ' 

12 CYLINDER v TYPE ~ATERCOOLED 
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Laredo-Chamber of ConHnCI'~e. R. L. 
Chau1pion. 

Lubbock-Chamber of Commerce, Geo. £. 
Denson. 

Lufkin-Chamber of Commerce , ]. H . 
Kurth . 

Marlin- Chamber of Comme1·ce, Dr. \V. 
S. Smith. 

Mt . P leasant-Chamber of Co mmerce, 
!Jr. J. E. Witt. 

Paris-Chamber of Commerce, Noble 
Thom pson. 

Plainview-Chambc1' of ComnJ<•rce "'"' 
Agriculture, R. E. Story. 

San Ancel~hamber of Commerce. 
Walter Yaggy. 

San Benito-Chamhcr of Commerce, L. 
J..-. Zenor, 

Taylor-Chamber of Commerce, Crawford 
Uooth. 

Temple-Chamber of Commerce. F rank 
Daering. 

Vernon-Chnmber ol CommOI'C(,, M . K. 
Berry. 

Victoria-Chamber of Commerce, Chas. 
L. Grunder. 

UTAH 
Brigham City-Box El<.lcr Cnmmcrchl 

Club and Chamber of Commerce, W. 1.. 
!:foist. 

Nephi-Kiwanis Club. S. E. Fo rre<t. 
Provo-Chamber of Commerce. L. \ V. 

Nims. 
Salt Lake City-Chamber of' Commel·,·e, 

Rudolph Orlob. 

VERMONT 
Bennington-Chamber o f Commerce, F.. 

W. Willinms. 
Montpelier- C h a m be r of Comme,·cc, 

Charles F. McKenna. 
S pringfield-Otamb(r oi Co mmerce, H. 

T. Laffin. 

VIRGINIA 
Charlottesville-Chamber of Comme rce, 

C. Nelson Beek. 
Roanoke-Chamber of Commerce, ]. \\', 

H ancock. 

Staunton-Cham locr of Commerce, Maj. 
K W. Opie. 

WEST VIRGINIA 
CJ~[k(;~~~t-;d~~t"ber of Com merce, J, 
Morgantown-C'hambel' of Commerce, W. 

E. Brool<s. 

WASHiNGTON 
Hoquiam-(;hamlocr of Commerce, E. R. 

Don n<:r. 
Ol~mpia-Chnmher of Commer ce, }>eter 

G. Schmidt. 
P asco-Chamber of Commerce, Ray 

Chenoweth. 
Port Angelea- C1"1 mher of Commerce. 

A. J. Har tz ler. · · 
Seattfe-Chamhcr of Commerce, Wm. 0. 

McKay. 
Spokane-Chamber of Commerce, }. A. 

Reinhardt. 
Vancouver-Chamber of Co mmerce. Joe 

Knapp. 
Wa lla Walla- Chamber of Commerce, A. 

C. Thomas. 
Yakima- Chamber of Commer<·e, 1-:~~rnest 

Synder. 

WISCONSIN 
Ashland-Chamber oi Commerce", Howal'd 

Brctting. 
Beaver Dam- Chamher o f Commerce, H. 

C. Reclm<.'r. 
B erlin-Chatnhcr o£ Comm<:t<.::e, Frn t1k 

Whiting. 
Eau Claire-Chamber of Commerce, E. 

M. llal<:. 
M anitowoc-Lions Club. E. J. Nel~on. 
Portage- Cha"mbc•· of Commerce, Joh n 

Gay. 
Rhinelander-Cha m b c r of Commerce, 

Frank P. Kennedy. 

WYOMING 
Buffalo-ChaJn ber of Commer ce, L. .'\. 

T odd. 
Caepor-Chambcr of Commerc.e, R. H. 

Nichols. 
Chey~nne-Chamber of Commert.'C, Cal 

Holliday. 
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FLYING IN THE UNI TED STATES 
Calendar Year 1929 

Air Transport Summary 
J9t6 19:!7 1928 1929 

Operato rs ............... . . .. • 19 24 32 27 
Planes in service . ....... ..... . . 

4,6o8,8~~a '44 294 619 
;\iiles flown 5,242,839b 10,472,024 20,.242,891 
Passengers :: : : : : :: : :: :: : :: : : : s.782 12,594 52,934 165 •. 263 
Ex(lress, l bs. . ....... ... ...•... I,?J3,092C 2,307,579C .2,148,os9c '97,538f 
Marl, lbs ••.•....... . . .... .. ..• 433.649 1,222,843d 3,632,059e 7,096,930 

a- J ncludes 2,583,0 56 miles flown on go vernment operated mail routes. 
b-lncludes r ,J20,535 miles flown on government operated mail routes. 
c- lncludes mrscellaneous freight flown by special orde.r. 
d- Includcs 12 1,439 Jl<>Unds mail flown on government ope rated routes. 
e-lncludes 631,541 pounds mail flown on F.A.M. routes. 
£-Includes only express poundage carried on regular sched ules. 

Aerial Service Summary 

P,Pa~~;;or~ ~~~~f~~,~~. : : :: :: :: :: : 
:Miles flown ...•.............•. 
Passengers carried .... . . ..... . 

192·7 

m 
S,J41,SI7 

476.724 
•Statist ica l estimates based on t ypical repor ts. 

Private Flying Summary 
(Corporate and Personal) 

Estirnatecl 

Miles llown 

Government Operations 
1926 

Milts 
U. S. Army ...........•...... 16,764,540 
U. S. Navy ....... .....•...•. 8,352,800 
U. S. Coast Guard . . . . . . . . . . . . 16,300 
U. S. Department of Commerce ........• 

a-Includes Nation<rl Gua·rd. 

1927 
Miles 

14,871,870 
10,452,720 

28,960 

b-Jncludes Marine Co.rps and Naval Reserve. 

1918 
r68 
489 

8,411,889 
526,203 

1928 
12,000,000 

1918 
Miles 

19,S46.450a 
I 4, I 35,490b 

8J,083 
900,000 

General Summary for 1929 

1929 
8oo• 

7,408 
'04,336,s6o 

2,99S,530 

1929 
zs.ooo.ooo 

192<) 
Mil~s 

2],405,7903 
19,5IJ,09SD 

48,254 
t,ooo,ooo 

Civilian and Commercial. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . • . . . • 149,579,45 I miles 
Government . . • . . . . . . .. . . • . .. . . . • . .. . . • . • . . . . . . . . . . . .. . • . • . • • .. . . . 47,967,I39 miles 

T otal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . • . . 197,546,590 miles 
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PRODUCTION OF AIRCRAFT IN THE UNITE D STATES 

COMMERCIAL AND MILITARY' 

Monoplanes 

Num/)cr 
Produad 

iu 1928 

Open cockpit . • . . . . . . . • . . . • . . . . . 1 71 
Clos<·d cockpit . , . . . . . . • . . . . . . . . . Sso 
1\{ulti-engiued t rnns. . . . • . . . . . . . . sR 

Total 

Biplanes 
Open cockpit .. . .......... .. ....• ~ •. 118 
Close• I coclqJit • . . . . . . • . . . . . . . . . . 69 
1\ 'fnlt i~c uStiiH•d rr.an ~ . ...... . .... . 

Total ••• ... . ....••..•..•... 

Misce.llaneous 
Flying boats nnd '<'~r•l:un•s...... . 11 
Am phihi :"" .. . .. .. . .. . .. . .. . • .. ~o 

T otal ...... .. . . .•... . .. . ... ·I' 
(;NA~U TU'I''\1 $ 

Commercial . . . . . . . • . . . . . . . . J,<F 
)!&litary .. • .. .. .. .. .. .. .. .. 1.l19 

GRA:•nl 'I"CJ r \LS 

Co1nm•rcial ~lid 111ilit:t ry. . ... ·1 ·76 t 

R.-lttil f'olue 
T,t'.<t .\Jotors 

1Q~8 

-s3 C"ommc:rcial m:.uufnthl.rt-r~ rc i•(Htl'•l in 19.;:8. 
95 Ct>tnmercial tW'H'mf::tct\tt't"'N rt·JU'Ittt-f1 1n J9.2C), 

9 lrilitary m:tnuf:actur.:rs reJlOrh.•tl in 1928. 
13 )rilltar)r manufaclurc:-rs n:porh""tl 111 tgzQ. 

N11mbrr l?ttail Va lue 
l'•·oJuccd l,es.< Motors 

in lfJ~'tf) 1919 

J20 $ 87t,890.00 
1,;;6;. "'·SS;,6,Js.oo 

178 (> , I >.z , 7 4 .2.00 

.•,ru'lo $l7.;;5"-l6].00 

J,l)j I $10 .. 115,599-60 
·17 s~8,ow.nn 

8 ;o;;.uoo..oo 

,l.U6 $• ',sll~.6~Q.6o 

~ - $ 8J$.9so.oo 
•:19 J,71 ,nOC'I.Otl -----
171 $ t.s5:1.llso.oo 

5.,157 S33.6>4.756.6n .. ,, w,8_t.:,:. H-00 
- - ---

(>, IIJ-1. $4-1·•1 ;j,Jilii.Q<• 

PRODUCTION O F AIRCRAFT ENGI NES I N THE 
UNITED STATE S 

COMMERCIAL AND MILITARY' 

r,.,., 
Com mcr·cial 

Numb~r Prndur~d 
ill 19J9 

C\·75 h. fl ••••.•••••.••.•• . ••••••• . •• . •• • ••• •• •••• 
;6-•,s h.p ...................................... .. 
·~6-175 b., •.............................. . .... • .• .. 
176->zs h.r• .. . ...• . •............•• • ....... • ...••. •• 

~~~·Jh~p\f~ d· -~~;::: :::::::::::::::::::::::::::::::: 
"ro-rr..t.s 

Commercial ... .................................. .. 
.\1ilitar}· c.n~inf's ................. • ................ 

'l'ota.l en~int'"' . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 

.t7(• 
1,,1HQ 
1.~08 

;6; 
ss~ 

1,10~ 

5·' 17 
1,861 

7-37~ 

$ .167 ,., 5"· nn 
;!,~H,3.7~0.00 

3,1 ~8,ooo.oo 
l.fJ.llt~oo.on 
loQ90,000.0C• 
a.7 J7, too.ot} 

$1 7 .R9;,3no.on 
S.C,oo.sJo.t 5 

$ 6,19S.8.lo. J S 

LICENSED AND IDE NTIFIED AIRCRAFT BY STATES 
IN 1929 

State 
A la h.1ma .. . •. . .............•....•..••.... . .••..•... ... 
Arizo na .. . •.... • •••.. , , . . . . . ........•.• . . . •• . ......• . 
.-\t'kanS~tS .. . . . . • ....... . ... . ..... • ....... . .... , ... , . . . 
Cal ifor n i~ .. . ..•.•. , •..• . . . •........•.. . •......... ... • 

Ai•·crll/t 
Lii'<IIS<'d 

~2 

27 
I~ 

961 

Aircraft 
ldt'l!ti/i"d 

II . ., 
ss 

s•s 
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Slnft! 

Colorado .. ..... ..... .. . . . .. ..... . . . • ...... . . , . . . • ... . 
Conn·ectlcut ... ... . . . . ...... . ... .. . . ... ... . .... J •••••• •• 

D~la':~re ..... . ........ .. . .. . .. .. • . : .. . ... . ,. ... . .... .. . . 
Dostnct ')f Colum:boa . . . ..... . .•. • ...... . .. . ... • . . . , . . . . 
Florida . . ..... .. . ... . . , ... , , . ... • .. • • . , . • . , ... ... . ... • 
Georgia . ...... . .. . .... • .... ...... . ... . .. .. , . . .... ... , . 
Idaho .. ..... • . . . . . .. . .... . , . . . •• .... . . .... . . • .... • . .. 
[l)inojs ... . ... . . .. . . . .. • .... • · · · • · · · • • · · • · · · · • · · · • · · · · 
Indiana . ..... . ... ..... . ...... . .. . ... . . . .. . . ... . .. .... . 
.Iowa .. ........... .. ... ... . . . ... .. .. . , . , .... , .. . .. .. .. . 
Kansas .. . . ... • . . .. . . . . • ... . .... . .. • . · . . • . .. . • . . . · · · · · 

E~~it~~~~~~ ::: ~: : : ~ : :.; : ~::: ~: :: :: ::: ~: : : : : ~ : : ~: : ::: : : ::: 
~:Iaine ... .. . ..... .... ... . ~ . . . • ... " .... . . . . • .... • . ~ •.. • . 
Mary·land ... .. . .. . • .... . ... •.... . . . . , .... . ... . . ... . . . . 
Nla~sachusetts ... . . • . .. . • . . . . . . . . • . . . , .. .. . . .. • ... . .. .. 

£1lr~~;~;i · : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : 
Missouri · ... . .. . ... • . . .. . . . .... . ..... , . .. . . . . . • . .. ..... 
Mooitaua . .... .. . . . • . . ... . . . ....... , .. . .. . • .... . .. • ...• 
Nebr~$ka ...... ... . .. . • .. .... . .. . .. . . . . . . . . ....... • .. . 
Ne v.ada .... .. ..... ... • .... ..... .. .. .. ·· · · · .. · .... · · · • · · 

~~:~ }~~~g:51:i~~. :::: : : :: : ::::: :: : : ::: : : : :: : : : :.:::: :: ::: 
N~:.w Mexico . . . . . . • ... . • . .. • . . .. . ... . . .. . • . . . • . · . . • . ... 
Ne·,v Yo•·k ..... ... . .. . . . . . ... . . . . . .. .. .... . .. .... .. . .. . 
Nor.th Car olina ... . ....... . . .. . , .. . .. .. . .. . .. ... . . .. .. . 
N'orth Dakota ..... . ....... .. . ....... . . . .. . ...... .. . .. . 
Ohio ....... . ..... • . . .. • ..... .... • ... • .. •• . ...... . . ... 

g~~~~~;n:•. ::::: :::: ::::: ::::: :::: ::::::::: ::::::::: :::: 
~1S?.t:f£~~:1\~.~: : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : 
f~~~cs?J~"'~~. : : : : : ; : : : : ; : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : 
T exas .. .. ... .. ... .. ... ... ... .. . .. . . .. · . .. · · . . . .. . · · · · · 

~f~:l5~~~~L: : . · : : ; : : : : : ~ : · : ~ ~ .. j ~ ~ . : . : : . ~ ~ . ~ : ! . ~ : [ ~ : l 
\ v lSCO'fl'Si tl •• •••. • - • 0 • • • • 0 - • • • • - • ~ • • •• • I ••• • • • •• •••• • ••• 

\Vyon1i ng ..... . ... ... . .. • . ...... . • ..• • •...•.. • ..•• • ... 

Airn·o.ft 
Lice1l.t~d 

79 
9 5 
43 
70 
57 
"7 
2t 

43( 
35 

108 

2 

15 
184 

l j 
1,4 29 

38 
JO 

•<!5 1 
2$Z 

69 
401 

zo 
53 
69 

297 
3.0 
12 

41 
176 

17 
189 

'4 

1,843 

PILOTS AND' MECHANICS BY STATES IN 1929 

State 
Alabama .... , . ... , . • .. .. • ..... , . • .... • . . . • . , ... , , ... , . 
i\.rizon.a . ..... ~ · .. . • . . • ~ - .. • .. . ......... • • . .. • ... • ... • 
}\rkansa-s . . ... . ... . . ... • ...... .. • ... , . . . . • .. . -: . . .. . .. . 
California ... . . .. .. . .. ... ... ..... . . . .. .. . . , . . . . ..... .. . 
€ olorado . .. . . .. .... . . . . . . . .. . . .. . • . . . . ... . .. . . . . .. • .. . 
Connecticut • .. .... . .. . ...... . . . .. . .. , . . ... . . ..... • . . .. 
Dela,~are ......... . . . .... ... . .. .. .. . . . ..... .. .... .. .. . District of Co lumbia ... .. . . .... . .. • ... , .. ... . . . . .. ... . . . 

g~~~~~i~ :::::: :::: ::::::: ~ : : : : : :: :::: : : ::: : :::: :: :: : : : : 
tda ho ....... .. . ... . .. . . .... . . . . . . . ... . . . . . . . . . . ... .. . . 
Il1inois .. ... . . .. .... .. • . • . . .... . .. . . . · · · .. · · · · · · · · · • · · 
I ndiana ....... .• . , . . . . . . . . . . . . .. , . . , . . . , . •.. , .. . , ... , . 
lo.wa . . . .... .. , • . , , • ...•. , .. , . . , , • , . , . , , . , . , ....... . . • 
Ka nsas . ..... . . ... . . . . .. , . . . , . .. ...... ..... .. . . . .. . . . . 

EJ~jt~;~;; : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Maine ... . ... . ... . .. .. . . . .... . ... . ... . ... . ...... . .. . . . . 

~{:~~~~b~~-~it~ . : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~H~~i::o~a · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Pilots 
53 
4 2 
63 

1,951 
120 

JO.J 
2 1 

'252 
ljl 

s6 
21 

629 
:l:l7 
I 58 
203 

59 
60 
28 

ll4 

2(8 
488 
196 

Aircrafl 
lde11tifi.ea 

29 
36 
6 
8 

79 
54 
17 

375· 
I 50 
95. 

221 

34 
48 
r8 
4 1 
91 

208' 
102 
16 

262 
71 

114 
8 

35 ' 
/:')< 

49 
!83 
147 
8i 

144 
20 

29 
40 
53 

200 
IJ s 
46 

110 
27 

I( ! 

'3 

~1 echcmics 
47 
24 
4:5 

-r,:Pi 
6z 
6o 
10' 

12 3 
200 

3.5 
14 

488 
ITO 
121 

IJ9 
31 
6 0 
14 
86 

' 54 
20•t 
to8 
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Stat4 
Mississippi ... . ......... ... ... . . . . . ... . .. • . • ......... • • 
~fissoun . . ......... ... . ... .• ....... • ........ • ..•.... . . 
Montana .. ............ . . . . . . . ........ . ... . . . • ......... 
Kebraska ............................... . .. . . . . . ... ... . 
Nevacla •.•••..••••....• • •.•• • .•• · · •• • • • · ... · · · · • • · · · · • 

~=: {;~;~:.~i~~: :: : : :: : : : :: : : :: :: : : : : : : : : : ::::::: : :: ::: 
New York ......... . ..... , ... . ..... . ......... . ....•... 
Nort h Car olina ... . .. . ....... . .. .• •....... . . . ... . . . . . .. 
Nort h J)akota ......... . ....... . .... . • .... •. .. . ......•. 
Ohio .....• .. ....•.................•..... .. • ....... .... 
Oklahoma .. . ............ . . . ........ . ..••........ . . .... 

~;~~~~l v~;;i; ·:::: ~: ~:::::: : :::::::: : ::::: :::::: :::: : :: : 
Rhode Island . . .....• . .... . ..... ... . . ..... • ......... .. 
Sout h Carolina ......... . .......... .... • . ......... . .•. . 
South Dakota ............ • .......... .. ..... .. .. .. . . . . . 
'l'e.nnc::ssec • . ..•...• , ..... • ... .. ..•... . • .... •...... • ... 
1"exas ......... , . , . , . • .... • .... . , . . ... . . .. ... ... . .... . . 
Utah ..... • . ... . . , . . .... . • •. .... . .•. .. • .... • ... • ... • . . 

~y~~i~i~ : ~ : : : : : : : :: ~ : ::: : ::: :: :: : ~ :: : : ::: ~ : ~ : :: :: : :::: 
~~r:r~~r;;::._i~: : : : : :: : : : : : :: ::: : ::: : ::: :: : :: ::: :::: :: :: : 
\~yorning ... • .. . . ...... , . .... . . . . ... . . .. . . ... . .. . .. , . • . 

Pilots 
47 

319 
47 

144 
13 
24 

212 
13 

1,004 

49 
41 

499 
.r;o 
89 

475 
29 
Z5 
66 

l (lO 

533 
s~ 
22 

1i3 
2 0 $ 

27 
19R 
32 

9.973 

sos 
ll1~clrouics 

I S 

~~~ 
97 
21 

14 
239 

7 
695 
40 
23 

395 
129 
81 

359 
16 
r6 
27 
62 

40 1 
5.1 

5 
%4<> 
I ~p 

19 
R, 
37 

6,9<>3 

EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE 
UNITED STATES IN 1929 

Compiled hy the Bureau of Foreign and Domestic Commerce, 
Dop~rrmenl of Commerce, \Vashinb'iOn, n. c. 

Airplanes, Seaplanes and Amphibians 

Couutr~· of Drsti>UJtiou N:.'ull Y car,1Pa/~e FuJI l' ~or 1919• 

Mexico ..... .. ... ............ . ... • ... 
Canada ...... .. . ..... . ... . . . .. .. ... . 
Cbile •..... ..•........ .. . .•. .. . ...... 
China .. . ..•... • .....•....... . ......• 

~:~~7 :: :_::::: :. :::.::: :_::: :. ::::::.:: 
Drazil • . . ....•....... • •.......• . ..... 
P anama ............................ . 
Peru ... ... ......... . . ..... . ... ..... . 

~~i~g -~~~~. : : : : : : : : : : : : : : : : : : : :: : : : : : 
Philippine I slnnds .............. . .... . 
Unit«! Kinsrdom . , ...•... , .•..•.. • ... 
Colombia .... . .......... • .. . . .... .... 
Cuba ... , .............. . • • .......... 
Salvador ... .. ... .......... , ... .. 
Honduras .• . ....•.•.....•.. , • ....... 
Netherlands ........... , ........ • ... • 
Guatemala . .. ............. • . ...• ... . . 
Nor,vay .. . . ..... .. .. .. . • ... • ... . . ... 
French Ocenni~ ...•... . ... • ... • ... ... 
New Zcalnnd . .. . , ...... , . . ...... ... . 
Australin ........... , ........ , . •. .. , . 
Dominican n eJ)u))lic ...... , ....... • ... 

~~7~~~ : ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ : : ~ ~ ~ ~ ~ ~ : ~ : ~ ~ ~ ~ . ~ 
Switzerland .......•.. • ... • • . .. • ...... 
Bermuda ........ • ..... , .• .. ... , · • . · · 

Total 

20 $ 1!)0,133 
6.! 685,71.2 

9 
5 
3 

I 

24 

102, 175 
ss,osz 
63,000 

66,340 
23,844 

199,810 

· · ·s~·.95~ 
34.500 
2%, 263 
19;250 
54.887 

9.ooo 

.. '3(;",4~~ 

6tooo 

· · 's'o';87; 

~eliminary totals subject to slight revision . 

No. Valu~ 
83 $ •.574.501 
So 799-353 
40 721,750 
~0 402,741 
21 36s, 188 
17 291,767 
~ 187.•37 
ll 184.951 
8 162,J53 

I 15,65• 

" !04,600 
~ 99.219 
5 88,622 
J 77,080 

6n.ooo 
3 33,670 
3 J7.84o 
3 :l2,76t 
.l 16.ooo 
4 co,ooo 
~ 8.053 

7,000 
3.95 ~ 
3,6oo 
•.s•s 
r,&on 

. 
341 $5,372,2 I 7 
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Aircraft Engines 
Full Year, 1928 

Cotmt-ry of Destinat io n No. V alue 

~~~~~~~y • : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Pola nd and Danzig . ..... . . . •.. o •• • • •• • 

Mexico ...... ....... . • ... .... . . ..... . 
Canada . .. . .... .. .... . . . .... ....... . . 
japan . . . ... . . .. . .... . . . . .... ....... . 
Philippine Islands ... . . . •.•.. ....•.... 
Neth erlands . . . .................... • . 
Peru . . . .•. . ... •..........•. . •... . . . . 
Chi na •.•.. . . ...... . ..... .. . ......... 

fh~~n~i~·"· . :::::: : ::: : :::: ::: :: ·.:::::: 
f-;"rance • ••..•••• •. . •• , •••.•••..•...•• 
Colombia ..•• .. ........ . ............ . 
Soviet Russia in Europe ........ ...... . 
Swi tzerland . ..... .•..•...•........ . . 
U nited Kingdom . . ............. .. . .. . 
Uelgium . ..... ........ .... . ... . ... . . 
l lrazil .... . ...... . ... .. ............. . 
New Zealan<l .. . • ...... ..• .. ...... o •• 

Guatemala .. . ... •. ..... . ... .. • ..... . . 

M~~d,;r'a's' : ::::::: : : :: : :: :::::: :: ::::: 
C uba . •......... . ... . ..... ·· o· ·· o· .. . 
Nlcaragua . ... ........ ........ . ..... . 
nutch Guiana .. .. . .. , •..•...•...... . . 
Sweden .. .. . . .... . .. •.... ... o• • • • • •• 

Aus tral ia .. . . ....... o •••••• •• ••••••• • 

Salvador • .. • . • . . . . ... .. . .......•.•.• 
Trinidad .. ... .. .... ....... · .. · · · · · · · · 
Norway ......... ..•.•....•..••.•. . . . 
French Oceania ....•...• · .• ... .•. •. ..• 
Denmark •.... .... . . ......... .. ...... 

ma~~ i~;,g·::: :::: ::::::::::::::::::: 
Total 

23 
I ' 

I O 

5 
7 

3 

29 
I 

8 

4 

I 

4 

I 79 

'$ 132, 510 
I SO 

.~.574 
24 ,773 

I 77 o94G 
4l 128l 

.. ·6·2·,;;; 
8,00:2 

38.900 
23,315 

. . . 6:;;; 

· · ·7·s·.7so 
10,000 
6,zoo 

I9,345 
J,l II 

980 

$664,826 

Aircraft Parts, Except Tires 

Coimtr~· of D•.rti11atio" F•<ll Y~ar, 1928 
Cana.rla . . . .. . . . .. .. .. .. .. . . • . . .. . .. . . .. .. $;4o,zrs 
Soviet Russia irt Europe..... .. .... . .... ... 155,313 
Ch ina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86,888 

~~<!~~co·:: ::: :: : : : : : ::::::: : :: :::::::::::: ~f:~~; 
Ger man y ..... .. .. ... . •.... • . ..•.. , . . . . . . 70,548 

{
apart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,797 
Jnited Kingdom . . . . . . . . . . . . . . . . . . . . . . . . . s8,I66 

Argentina . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • I 5,499 
Cuba . . . . • . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . Z4, I84 
Chile . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . I 7,443 
Panama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,705 
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,483 
Sia.m . .. .... .. . . . . . . . .. .. .. . .. . ..... .. ... J,to t 
Brazil .... . ...... ...... , , . . . . . • . . . . . . • . . . 40,686 
Poland and Dantig...... . ... . ......... . .. . 4,575 
Colombia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,482 
llelgium .. .. ......... • ....... • .. .. . . ..... 
Italy . ...... . .. .... . ... ....... , • . .... .. . . 
'l~hilippi ne lsl:li!dS .. , ... . ........ . . .... .. . 
l• ranee .. . ... . .. ... . . . ... . .. • . . . . . , .. . .. . 
Ausrralia .. ....... ..... • .. .. • ...... .. . . . . 

~::.~,;~~ "~. :::::::::::: :: ·.:: ::::: ·. ·.::: ::: 
~i~'\~1"~ .. ::: :::: : :::: : : :: ::: :: :: : : :: : ::: :: 
~~~;,~~a . ::: : ::::::: :: ::::: :: ::: : :: ::::: 
Sweden .. .......... .................... . 
Salvador ..... . ......................... . 
Brit ish West lndies ... . .................. . 

~~r~~/s~~~:.: :::::::: :::::::::::::::::: 

. .. ·6:546 
53,630 

I,303 
~.74·, 
2 , 18.z-

990 

4.455 

First IT Mon-ths, 1929 
No. Voln e 

49 $ 3%1,47I 
3 1 t6;,86g 
35 T2I,015 
39 109, 605 
26 •o s-;4t8 
>4 7s,og8 
5 52,27 I 

14 46,366 
7 43,242 
9 39,000 

1:2 J2,IJ2 
6 30,577 
9 30,061 
3 20,0.21 
~ t9,643 
I 19,375 
3 12,100 

12_,000 
10 ,163 

2 8,266 
4 7,1 so 
3 s ,66o 
2 4.949 
1 4,827 

4 .Q0(;) 

4 ,000 
3 t ,8l0 
.2 t,5Z9 

913 
766 
2 00 

ISO 

Pi1·st 11 Jlfo·JII/Is, 1929 
$81ll, z83 

I87,097 
134.405 
I 1,1,948 
1o8,637 

87,544 
67.535 
ss.46I 
4I,S83 
39.496 
37-477 
37.424 
30,874 
30,023 
25,136 
24,340 
.23,972 
22,66o 
20,529 
20,110 
20,036 
J 3,462 
s,soo 
4.575 
4,oso 
3,152 
2,865 
2,742 
1.946 
1,913 
I,625 
1,603 
1,500 
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Cotmt·>:Y of Destination Fttll Year, r9z8 
New Zeala.nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ..... 
H oJ>duras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,253 
Czechoslo.va.kia . . . . . . . . . . . . . . . . • . . . . . . . . . . 3·,89o 
Ecuador . . . ...•........ • : . . • ... . ......... 
Switze.rland .... . ... ... • ...... . • .... . ..... 
French Oce:ania . .... .. . . .... . ... ... ... • • . 
Dutch Gtiiana .................. . ... • .. ... 
l!olivia ............ .. ...... . .......... .. . 
Trinidad ............ .. ....... · . . ... · · · · ·. 
French West lnd ies. , ............. . ..... . . 
Dominican Repuhlic . ... . .............. . . • 
Guatem~da .................. .. . ... • .. ... . 
British I ndia ... . .......... • . . . • . ........ 
Venezuela .. . ... . .............. . .. . . . .. . . 
{ava and Mandura .... • . .............. , .. • 

5~1:~~ c~~.~i;i~~ ·:::::::::::: :::: ~ ::::::::: 
To.tal 

950 

3,259 
J 5.940. 

l t7:F 

First 1I M o1tt.hs, 1929 
1,363 
1,331 
1,096 
1 ,030 

985 
86o 
65.5 
567 
396 
300 
231 
so 
3 1 
17 
6.7 

. .. ·~637 
$·zooo8,J 19 

COMPARATIVE TABULATION OF ACCIDENTS-CIVIL 
AERONAUTICS FOR THE YEARS 1927, 1928 AND 

THE FIRST SIX MONTHS OF 1929 
(Compiled by :Aeron.autics B mnc'>, Department of Commerce) 

MHeage Flown Per Accident 

Miles flown in scheduled transpo•t opera· 
tions ............. . ..... . . ......... . 

~~Ifles flown in miscell4.tncous <>l)eratjons, 
inCluding st••.•dPnt iil strurtirm ::~ru"l e,.. 
perimental Oyin.g ..... . ............. . 

Total mile~~ flown, all services . . .. ... . 

Total accidents, all seo·vices ..•.•. • ..... . 
Total mil~s flown pei· accident .. .. . .... . 

T()tal accidents sclieduled t.ransport oper;>· 
ti.ohs : .................. . .......... . 

Miles flown per ·accident, scheduled opera· 
tions ....... . ................ . . .. .. . 

Total ac.cidcnts misctllancous ope-rations. 
1'\iiles flown per ·accident, miscellaneous 

operations . .. .... . .. ........ ... ..... . 

Total fatal accidents, all se•·vices ....... . 
Total miles flown pei· fatal accident, all 

services ........ . ......... ·, . ...... . . 

Fatal accidents, scheduled transport oper-
ation_s . .. . . .. . ~ ............ ~ ... . ... . .. . 

Miles 1l'own per fatal accident, scheduled 
transport operations ... . .. ... . ...... . 

Fatal a~cidcnts, misCe]laneou$ operations . 
Miles Jlown per fatal accident, lllisccl­

laneous Ot)erations . ....... •...... . • . 

ln?J.·Dcc. 
1927 

"Zso.ooo,ooo 

35,870,489 

3278 
3 !29,03i 

··2 5 

3!34.820 

3253 

"9~ 

'362,328 

'll 

3I,d)7,622 

'95 

3Fs.789 

fa:n.~l1Hl.e 
119i8 

430 
:j8,337 

3'5, 

395 

-Jo,J8o 

9i 

169.9.44 

lt~fy.Dec. 
1928 

6,,ss,sss 

048,ooo,ooo 

54,188,838 

692 
78,308 

51 

884,120 

123 

!an.·hme 
'1929 

471 00Q,OOO 

442 •. 53()' 

9 

118 

1It should be borne in mind th:.t weather conditions during the last six months of the 
calenda•· year are more favo!'able for flying than during the first six months, hence in 
making comparisons, figures for corresponding periods should he used in each case·. 

2The figur·e of J<>,OOo,ooo miles listed under miscellaneous operations for 1~927 was 
estimafcd from rep.o'ns ·received on flying operations for 1928 as no operations report~ 
were made for r9n. 

3The 19;27 figures should not be use-d for comparative purposes as the accident. reports 
for that perio<l at)!)arently were incomplete due to the fact that. the inspection servic.e was 
in the formative sta,ge with a shortage of field personnel to carry· on the w.ork. For the 
same reason there were doubtless some unreported accidents in 19i8. 
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Causes of Accidents 

Cause 

PERSO N~.a:.r. : 
J>i lot: 

E rror of judg:n~m ..•... .. ......•.. 
Poor technique . .... .....•.. . .•.• . 
Disohcdi.,nce o( orders ... .. . . . ... . . 
Ca relessnet;s or negligence . . .... . . . . 

l«n.·Dec. 
1917 

}(IIL•lttng 
19211 

6.91 s.u 
39·50 2Z·95 
~.6s 4: '39~ ~-63 6 

lt~ls-Dcc. 
192~ 

12.64 
zg.So 

z.6; 
JO. t% 

fat~.-/une 
1919* 

12. 79 
32·49 

1.9.2 

9·57 
Miscellaneous .... . .... . . . .. ...... . 

T oT At . PILOT ERRORS ••• .•. ••. .••. 

.;8 ·S't ----~-·~7~1-----~-6~·~----~~~---~ s 1.96 4J.29 
Oth<:r Pcr_sonne l : 

S u pe rviSory .•. . . . .... , ... .... . .• • 
Miscellaneous ... ....... . . ........ . 

'TOTA l. ERRORh t)f' Pt:kSQN~EL .••••• 

:.tAT~RIEL: 
.Power l' lnnt: 

Fuel system ..... ... ........... . . . 
Cooling system ....... . ....•...... 
I g-nition system ... . ...•.. . . . ...... 
L ubrication system .. ..... ... • . ... . 
l~ngin c s tructul'<: .. • . .. .•• ... •..••• 
P ropellers and accessories ......... . 
Engine-control system ...... . ..... . 
llliscellaneous .. . ...... .... ...... . 
Undetermined . . • . •...... ... ...... 

~l~O'l'AL POWEU P L./\ NT . l'"A ll.U J{ I:{S. 0 •• 

Str uctural: 

-70 
.20 

52.86 

·35 
3-10 

s.,s 5·" 
.18 ·57 

Z.I4 4.00 
·40 .lJ 
·74 1.2~ 
·54 ·44 

0 0 
.27 ·45 

_ __ __,5<:·.::"=-5 4· 59 
14.50 J6.59 

55·79 57·3 ' 

.~0 
I. 8 

.zs 
' · 4~ 

5i·97 59·01. 

3-78 6.15 
·74 .84 

2.48 2·75 
.JO ·35 

1.75 1.68 
.;6 ·78 
.ss .o6 

0 .26 
S·SS _ _ _ s~ 

' 5·74 18.o8 

Flight control system.............. .18 .85 .29 .o6 
Movable sur!aces . . . . . . . . . . . . . . . . . 1.03 ·35 .07 · ' 3 
Stabilizin g ~urfac<:s . . . . . . . . . . . . . . . o o () . 13 
\Vlng, s truts :uul bracing...... . .. . 3.05 1.09 l.l5 1.::3 
Umlerurriage . . . . . . . . . . . . . . . . . . . . 1.87 1.64 1.87 2.94 
\Vhcds, tires and brakes.......... .55 ·") .Ss 1.10 
P ontoons or boats.... ... . . . .. ..... . .3_s .QJ o o 
_r::u~e.J:\E(c, engi.ne mount ~wd fitt ings. .70 -75 .07 ·33 
1 all ·sktd assembly .. .. .. .... .. .. .. o . 19 .14 o 
Miscellaneous . . . . . . . . . . . . . . . . . . . . o .ZJ o .26 
Undetermined . . . . . . . . . . . . . . . . . . . . . 18 o .03 l-----=-..:o 

TOTAl. S'T~UC'I'URAI. I'AJLU~ES..... ~ ___ ?...:.E, ___ 4_·_4Z,. 6.38-
Handlin~ IJUalitics .......... ... . . . :-:-:: .95 ·44 .25 --- ;:.36 
Instr uments . . . . . . . . . . . . . . . . . . . . . . . . . o o o .o6 

ToTAL AtR~l-110£ FAILURES ••••••• ' l ===8-~8~6= l~==:::!5~·7f:6=+==::::::!:4::!·7=2= l 8:-80 
;\fiSCF.l.l.A:<t:ous: === 

Weather . ...... .... ..... ..... .. .. . . . 
llarkncss . . ... .... ... ............... . 
Ai rport and terrain .......... . ...... .. 
Other ..... . . .. ...... .. .... ..... , ... . 

7·40 10.23 
1.62 1.28 
5-50 8.7~ 
].68 3.90 

ToTAl. ~lJ sC>:Ll.hNEOus C•ust:s .. .. • 

4·67 
.so 

3· 70 
_ _ _ 3;!5_ 

----18.20 24 . r3 J t. r : 

s.ss l== =6.=78;:_ 9·~ UXOETERM INI':O ANO D OUBTt'VI ... . . ... ... . . 

• Figures prior to 1929 include $Oillt.: mino1' mis haps. 

Injuries Classified 
1929 

Jn nuary to J une, Inclusive 

P ilota 
Fa111/ 

btjUYj' 
S.t'VC1' l' !trfinor 
I n j-ur.v lnitt·I'.V 

~chcclule Jo-lying (Ai nv<~ys) ....... . 
Student l'nstructiou . ..... . ...... . 
Experimental .. . ................ . 
Miscellaneous Commercia l ..... . . . 
ll.!iscellaneous P leasure ... ..•.. . . . 

7·75 
10.34 
3·49 

2>.41! 
55·94 

9 
12 

I I 

53 

•I 4 
LZ 9 

52 

6 
29 
Ss 

4·73 

Paaoe~>rero 

Patal Set,ore Minor 
l'n}1t1'~' ln,j1tr:v Jujur;v 

Q 14 0 
9 8 10 

I 

29 
40 



APPEN DIX 

AIR MAIL SERVICE 

PosT 0FFTCt DEPA RTM ENT 

Washington, D. C. 

Postmast.e r General . .. . .... .. . . . . • .•........ . . . . . . .... . . • .. ...... . . . . W alter F. Brown 
Second Assistant l'ostmastet· Gene·l'al . ... .. .. ... . . . • . .. • ..... .. • . .. . .. \V. I rving Glover 
D.eputy Second Assis tant Postmaste r Gen~ra l .... ..... ... •• , .. . . . . .. ... ·.·Chase. C. Gove 
Supenntendent .... . • . ... . • ... ........ .. . ... .. . . . ... • . . . . . .. .. . . • . . .. E. R \-\· ads worth 
A~si,t<111t Superintendent ..... ,. .. . . .. . . . . . . . . . . . . .. . .. . . .. . . •. . ....... . . ] . \V. S utheri n 

n. F . Myers , Assi~tant Sur>erint en<lent .. ... ... . .. •• ..... . • . . ... . .. .. .... ... Chicago, Ill. 
Joseyh Menth; Assistant Supcrint~nckut . .... . ........ . . . .. .. . . . ...... New York, N. Y. 
A . 0. \Vi11 oughby, A s:;,1.stchJ t Superintend en t . ... . ... , . .. .......... . ~S;tn .F r:mciSC()! Cali(. 

E. R. White, Director .... . .... .. . • . . .. . ... •...... Dlv.is ion of Intern ational P o)sta l Service 

I. 
.2; 

3-
4'· 
;. 
8. 
9· 

1 2. 
!6. 
li, 
t8. 
19-
20. 
2 1. 

22 . 

•3· 
24· 
25. 
26. 
27-
::8. 
:;t?· 
30·: 
Jl. 

J2: 

Air Mail Oper11tions by Ro4tes During Calendar Year 1929 
M-iles of Serv.ice 

Total Weight 
Length of Mails 

of Dis- A ·mo·1u1t 
R() llfe A chur.lly !!ftc he<! Paid to 

(Mile.r) Stloe<l111cil Flm<ni 0"'His) Co>~t·ractor 
n oston -New Yor k .... ...... 1.92 13~, so8 I t 8,375 1 r6,r7p $ 348.4~3.05 
Chicago-St. Loui.~ · · · ··· ·· ·· 278 33 ,604 32.0,~38 7i, Z98 1.13,663:80 
Chi~a!to-Dallas ......... . . . . 1,059 I,;JOS,686 1,> 6.s,!l33 391,5.08 l, I 74,.445·72 
Salt b ake C ity-Los :-\ ngek~ . . 6oo 7.17.099 7·• l ,517 7sz,684 2,272.973·61 
Salt Lake City-J>asto . . .... .. 5;)0 so6,.8s6 474.354 2J6.,4.S9 7o8,o46. 16 
Seattle, Los Angd·cs J ~ l ~ { 777.794 762,563 254 ,81 1 7~n ,z t7.8s 
Chicago-~finncapolis ::: : :: ~: ; oJ 7$'6, To6 i06,404 179.654 493,901. t~ 
Clc:v,efand-~>ittsburgh . . • . . , . ·~j I S4J 363 ' 4' .892 ~7,0 26 .29'0,9 4 9:-09 
Cheyenne-Pueblo .. . . .. . .. . ,. 199 l 5·7,224 149.879 Q9,148 82,643·98 
Cleveland-Louis ville .. , .. . . . 345 396,942- 354.786 95.944· ) 16,999·50 
N.ew York-Chicago . . .. .. .. , 7 18 J,J 51, t65 1,:2:J3,Ssz 1,62o,o J 7 J,39.I,OJ8.63 
Chicago·San F r;.tndsco . .. . . . 1,93 2 :?,S7l,2 l4 2,494.099 I ;790, 576 3.670,898·'\9 
New York-Atlanta .. . ..... .. 763 624,037 555,,216 340,073 I , 0 '.:.?0 121 i -27 
A lbany-Clevelan d . .. . ~ ...... '44<; 35·$, 22 1 J2J,jJ'2 102,099 I IJ ,3 14.'46 
Dall;os-Galvest.on .... . . ..... 320 23.7,900 zgo,962 ~t~g~ 13J. t7S . .22 
D allas-Brownsvill e 529 375,9~4 3 ,1,703 24 1,848·49 
Atlanta-New Orl<a o; s ·:: ::::: 48.1 339,887 3 15,080 -86,610 rst,s r6.or 
Chicag.o-C incinnatr ... . .. . .. . 2i0 397,842 362,852 79-4.22 1.17~i20.7J 
A tlanta·Miarni ........ . . .. . 736 481,86z 407;.2.33 1 2 .1,5 '11 I 77,38 ) . 24 
Gr eat T;alls-Salt. Lake Ci ty .. . 489 m:m 409,063 69 ,J08 I 7 t,$43·3.~ 
nay C ity-Ciiicagp .. .... . . • . 773 479;.203 J7'J ,276 J >4, '4•··74 
St'. L ouis-Omaha ... . ·· . . • . . . 404 2.72,648 254,220 65,2i8 $ \ ; I 9§. 78 
~eW O'rlea•!s~IIo.ustou .. . .. . . 319 2-09,50 4 204,1 I 9·2 42,I45 42, 147 ·0'5 
Chica go-Atla nta . . . . ..... ... 768 564.383 524,014 98122'1 76,6·13·3-' 
C hicag<!-Munkipal Ai r~o1·t, 

756 19.328 Grimt P a rk R;un1l, hic<~go 9 963 lt2<J:).OO 
P.t~sco- Seattle ········ ·· ·· ·· .449 T 15,454 100,-$70 54,20$. 4.8,6,4$ 

----
Totals .. . . .. . ...... ... . 14,369 14,1'45-<>79 •J,205,64o 7,<>96,93<> $ •3,869,6o6.J 6 

JVou-figur~s are .suhjett to very s li ght revis ions as the re.su lt of latt! correctiofr$i 
sometime.s filed hy operators. 

Contract Air Mail Operators on December ·ar, 1929 

CA~'f· t J~Ostott, 1\{;tss., t.o Nt'w York, N. \' ., t 9 2 miles. 
Contractor : Colonial Air Transport, Inc., 2·70 Madison Ave., New York, N. Y. 
Compei1sation: $3.00 1>er poutld . 

So~ttllbo!mcl (:E-aste rn Ti.me) Northlioomcl 

(Daily except Sundays and llolidays . .) 
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CAM-• Chicago, Ill., to St. Louis, Mo., 278 miles. 
Contractor: Robertson Aircraft Corporation, Anglum, Mo. 
Compensation: $2.53125 per pou nd. 

(Central T ime) Northoom11l 
1 :oo pm 6:~o am 

7:25 am 
8:15 am 

Lv .•... •. . .... Chicago, rtl ... ..•...... Ar 
.......... .. Peoria, Ill ....... . .... . 

7:30pm 3:15pm 

....... .. . Springfield, Ill. ..... .... . 
6:ro pm 
5:20 pm 

3:50pm 9:15am Ar .... ....... St. Louis, lito ...•.... •.• Lv 4:1 5pm 12 :45 pm 
(Dail)•.) 

CAM-3 Chicago, Ill., to Dallas, T ex., 1J.059 miles. 
Contractor : Nat.iona.J Air Tranoport, Inc ., l..hica.go, Ill. 
Compensation: $3.00 per pound. 

Southbound 
8:oo 6:xo arn 

(Cetttral Tim:-ie'-")--- --.---.....:Nc....;;.o_rt_l>..:b..:.o..cu..c"..::d _ _ 
Lv ...... ..... . Chicago, Ill . ... ... ..... Ar 7 :20 pm s:4o am pm 

g:so pm 8:1 0 am ........ .... Moline, Ill..... ........ 5 :30 pm 4 :.2o am 
.. ... . .... St. Jos~/h, Mo.. ......... •=ss pm 11 ! 1 0 nm 

t:ro am II :50 am 
3:15 am 
4:10am 

•=30 pm 
am 

.... ..... Kansas C1ty:k Mo. . . . . . . . . . 2:30 pm 

........... \Vkhita, an ..........• 

......... P onea City, Okla ........ . 

..••.. .. . .•. Tulsa, Ok la ... ........ . 
. ...... Oklahoma City, Okla .... . . . 

12:30 pm 

t:to Am 
r r: to pm 
•o:•o pm 

5:2s 
7 '35 am 5:30 pm 
S:oo 

.... ... . . Fort Wo rth1 Tex ........ . 
Ar ... ...... ... Dallas, 1 ex .......... .. Lv 

9:20 pm 
9:55 am S:oo pm 

a m s:so pm 9:30 am 7:30 pm 
4 ! 10 am 
s:•o am 

Lv ...... ... Ponca City, Okla ......... Ar 
Ar ....... . .... Tulsa, Okla .... . ....... Lv 

~Daily. ) 

CAJ'I'f·4 Salt Lake City. Uuah, to Los Angeles, Calif., 6oo miles. 
Contractor: Western Air Express, Inc., Loa Angelea, Calif. 
Compensation : $3.00 per pound. 

t W ~stbo-u•sd * (Pacific 'l'imc) 

IO•:r S pill 
9 :•o pm 

9:30pm 9:10am Lv ........ Salt Lake Ci ty, Utah ...... Ar 
2:45 a m .2:25 pm .......... Las Vegas, Nev ... ..... .. 

t :45 am 1 :45 pm 

4:15 am s:•s pm Ar ......... Los Angeles, Calif. ... ..... Lv 
to:o5 pm 10:40 am 
7:oo I'm 7:35 am 

tDaily except Monday. *Dai ly. 

CAM-s Salt Lake City, Utah, to Pasco, Wash., 530 mi les. 
Cont ractor: Wa.Jter T . Varney, Boise, Idaho. 
Compensation: $J.OO per r>ound. 

Westbound (Pacific T ime) EoslbQund 
9:30 pm 9:30 am 

12:45 am 12:45 pm 
3:45 am 3=45 pm 

Lv . ..•... Salt Lake City, Utah ... .. .. Ar 
.. ..•.. .... Boise, Idaho .. ........ . 

Ar. ........ .. P asco, Wash ....... ..... Lv 
(Daily.) 

CAM-8 Seattle, Wash. , to Los Angeles, Calif., 1,14 1 miles. 
Contractor: Pacific Air Tranaport, lne., San Fra.ncleco, Calif. 
Compensation: , 2.8125 per pound. 

2:00 pm 
10:45 am 
8:15am 

2:oo am 
10:45 J>m 
8:15pm 

Southboutld (P<.cific Time) Northbound 
*11 :45 pm L v ..................... Seattle, Wash ......... ... ......... Ar t:oo pm 
• t:JO am .................... Tacoma, \Va.sh......... .... .... .. .. u:zs J>m 

7:25 am ........ ... Vancouver, \Vaslt. (Portland, Ore).... . .... . . 10:30 am 
9:30 am .. . ....... ......... .. Medford, Ore..................... S:oo am 

12 :45 pm Ar ...... .... San Francisco,, Calif .. (Crissy Field ) .... ... . .. 
12:50 pm Lv ..... ......... ..... .. Cnssy Fteld ..... .... .......... . . 

1 :oo pm Ar . ... . ... .... . .... . . . Oakland1 Cali f .. , • ........ .... . . •.. Lv 
1:15pm Lv ................... . Oaklana, Calif ........ ..... ..... ... Ar 
z :45 pm . .... ....... ......... F resno! Cali f ..................... Lv 
3:so pm •.•..... .... ....... Bakersfie d, Calif .. ... .............. . 
s :oo pm Ar ........ .... ....... Los Angeles, Calif. ... ............... Lv 
s:oo am Lv .... ......... ..... San Francisco, Calif ....... ........ ... Ar 
s:as am Ar ... ....... ...... .... San Jose, Calif ..... ...... ......... Lv 

• Dispatch is by train to Portlartd Field . 
(Daily.) 

4:00am 
3:45 am 
z:oo arn 

tz:ss am 
11:45 pm 
7:25 pm 
7:oo pm 
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CAM-9 Chicago, 1:11.1 to Minneapolis, Minn.; 503 mile$. 
Co.iltractor: Northwest Airways, Inc., St. Paul, .Minn. 
Compensation: $2.75 j>er JlOtmd. 

(Central) Eastbot<nd. 
11 ;3o pm 2:00pm 6:t oam 

6:s8 am 
1. v • •••• Chi.cago, ILl. •. ... Ar 
A ..... Milwaukee, Wis ... . Lv 

7 ::ts pn1 
6:57pm 

1.2 :25 pm 3:45am 
3:os am 

r2:2o am 

7:30am 
8.:10 am 
8:zs am 
8 :40am 
9:oo arn 

Lv . .. . Milwaukee, \:Vis .... At· 
... F.ond duLac, Wis .. . 
. .. . . Oshkosh, Wis .... . 
.... i).ppletoh, Wis .... . 

Ar . ... (;reen Bay, Wis .... Lv 
Lv ..• . Milwaukee, Wis .... Ar 

. . . .. M,ulison, \Vi~ . ... . 

6:o6pm 
5 :z~o pm 
s:os pm 
4:50 J)m 
4:30 pin: 

3:30 am s :40 pm 
3:45am s :55 P!" 

7 ;-l O am 
8:os am 
g:2.oa.m 

10:40 am 
10:50 am 

• . • . La Crosse, Wis · ... . 
.... St. Paul, Minot. .. . 

Ao· • • Minneapolis; 1\~Utin . .. Lv 

6:35pm 
s:30 pm 
4:zo pm 
J:Oo pm 
.2:45pm 

.S~·ss am I 1:45 P.Dl 
8:45am r I :3o pon 

(Daily.) 

CAM-II Cleveland, Ohio, to Pitisburgh, Pa·., 123 miles, 
Contractor: Clifford ~all, McKeesport, Pa. 
Compensation: $3.00 per pound. 

12:15 am 12:15 pm 
1:oo .pm 

1 :45 am I :45 v.m 

(Eastern Time) 
Lv •......... Cleveland, Ohio ..... . . .. . Ar 

.. ... .... Youngstown, Ohio ....•.... 
Ar .l'l'[c)<ees(>ort, Pa. (Plttsburgh, Pa.). L.v 

CAM-Iz Cheyenne, \Vyo., to Pueblo, Colo., 199 miles. 
Contractor: Western Air ·Express, Inc.; Los Anreles, Calif. 
ComJ).ellsa.tiO'll: ·$.o!!·3 p~r J)OUn(L 

N o·rt It bo-und. 
4 :oo pm 1 :30 prn 
3:15 pm 
2:3·0 pm 12:oo pm 

So,.thli6•ma (:Mountain Time·) North.bounci 
5 :oo am Lv ................ .... Clt~yenne, \Vyo ......... . . .. ..... . . . Ar 7 :oo pm 
6 :.20 am •. . ...... . .•....•.• . • Denver, Colo. . . . . . . . . . . . . . . . . . ... . . 6 :oo pm 
7:20 am ................. Colorado SpringS, Colo................. 4:50 pm 
7:45am Ar, . .................... Pueblo, C.olo ...................... Lv 4-:15 J>.m 

(pai!y.) 

CA:M-J6 Clevela.nd, Ohio, to Louisvilk Ky., 345 miles. 
Contractor: Continental Air Line.s, Inc., Cincinnati, .-Ohio, 
Compen$afion: $1. 22 per pound. 

t So1tthbom•d 
1~ :45 pm 2:45 am 

r:Eo P.m 3:.zo am 
4:40am 
5 ~15 am 
s:25 am 
6:os am. 

(Eastern Time) 
Lv .. . . . ..... Cleveland, Ohio .......... Ar 

. ...... . ... Akr.on, .Ohio .......... . 

.......... GolumJms. ·· Ohio ........ .. 
• , ........ Springfield., ~hio ......... . 
...•....... Dayton, Oh1o .......... . 
.......... Cincinnati, Ohio .... . .... . 

( Cen~ral Tim~) 
6:15 am Ar .....•.•. . . Lou•sv•lle, Ky ...... ... . • Lv 

•Daily. 

CAM-•7 
Contractor: 

tDaily except Sundays and holidays. 

N orthbpund t 
n :30 pm 4 :to pm 
n :05 pm 3 :·4.5 pm 
9:45 pm 
9:25 pm 
9 :00 ·pm 
8:"o pm 

6:oo pm 

Compensation: 

New York, N. Y., to Chicago, Ill., 718 miles. 
National Air Transport, Inc., Chicaro, Ill. 
~1.25 per pqund, So/o reduction for each s?o pounds over r,soo pounds, 
and up to 5 ,ooo pounds. 

W estbomod 
N.Y. N.Y . 

. Night Day 
Tr;~nsc. Transc. 
~ :oo pm rr :oo am 
9:35 pm u:rs pm 
z ·:ts am 4 ' "0 pm 
2:30 am ·4'35 pm 
3:20 am s:2o pm 

5:35 am 7:oo pm 

Eastern Time). 

I,v.New York, N.Y. (P,R.R. .Station).Ar 
Ne.w Brunswick, N. J . . (Hadley Field) 

Ar .. .. .... .. Cleveland, Ohio ......... . Lv 
Lv ...... . ... Ciev.eland; Ohio ... ....•.. Ar 

............ Toledo; Ohio ........... . 
(Central 'fime) 

Ar .•.. : . ••.... Chicago, lll. ........... Lv 
(Daily.) 

Eastbound 

6·:43 am 6:40 pm 
4=45 am 4'45 pm 

12:15 am tz:ts pm 
tz:oo pm tz:oo m 
oo:so pm ro:so am 

8:30 pm S:o.Q am 
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CAM·t·8 
·contractor: 

AIRCRAFT YEAR BOOK 

Comperisati(rn: 

Chica:go, Ill., t-o San Francisco, Cali.£. , 1,931 ·miles. 
Boeing Air Transport, Inc:.; Seattle, W.aah. 
$t.;o per pound first t,ooo miles, •'sc additioh:H for each too miles over 
•,ooo. " · 

t S oullt b01md 
S :oo am 8-:oo ptn 

10!1. 5 pm 
ro:1s am 
!I !30 am 
u:~O: p_~l\ l!l.!JO am 
r:oo pm J :oo am 
1!30 pm 
3!30 lllll J!l5 am 

.Z:45 pm 2!30 am 
4!45' Pill 4!30 am 
s:oo pm 4!45 am 
7 !JO pm 7: J s- am 
9!30 pm 9:30 am 

9!00 pm 9!00 am 
I t:OO pm J I !00 ~Ill 

J: ~~ am J: J 5 pm 
J !30 am 1 !30 pm 
2 !30 CUt\ 2 !30 pm 
4!30 am 4!30 pm 

(Centn>.l Time) 
Lv ....... .. . . . Chicago, lll. . . .. ....... Ar 

. .. ..... . . Iowa Ci ty, Iowa .... •. . , . . 

........ Cedar Rapids, Iowa .... ... . 

..... .... Des· Mo~t1es, lowa ........ . 
A r ......... .. Omaha, Nebr .•.• • , ... ... L v 
Lv . .... .. . .. . Omaha, Nebr. ..... . ... .. At· 

......... . .. Lincoln, Nebr ... ... .... . 
Ar .... .... North Platte, Nebr .. . ... ... (,v 

(~Iountaitl' Time) 
Lv ......•. North Platte, Nebr ......... A.t· 
Ar . . ........ Cheyenne, \:Vyo ..... .. ... Lv 
T, v •. ..•.•.. • Cheyenne, \ Vyo .... . .. . . . Ar 

........ Rock Spring$, \¥yo ....... . 
Ar . ... ... Salt {.ake City, . Utah . . .... . Lv 

(.P:ocific Time) 
Lv ....... Salt Lake City, Utah .. . .... Ar 

Ar:::::::::::: ~~g: ~~~:::::: : :::::: T.v 
Lv ........... .'Reno, Ne.v .... .. . ...... At· 

. . , . ... .. Sacrament'O, C1lif .... . ... . 
Ar ....... , .. '.Oakland, Calif.. ......... I;v 

(San .F rancisco, Calif.) 

tDaily except )1onday. *Dai ly. 

CAM-19 New Yor\;, N . Y., to At lanta , Ga., i 6.3 · miles. 
Cc:mtractor: Pitcairn Aviation, Inc., Brookly)1, N. Y. 
Compensation:. $3.- oo per pound. 

t 'South 1Jo1md (Eastern Time) 
.s :oo am 9! Hi pm L'I' .Ne~v York, N.Y. {Lauding Ficld) .Ar 
5!40 am 9!55 j)lll .. PhfJadeJphia, l'a. (Camden, N. J.) .. 
6:40 am . . ... ... ... Balti'mote, Md ............ 
7': 10 am I I! IS pm ......... Washing'to.n, D. C ......... 

12!3'0 " .t):J. . .. ........ Richmond, Va ........... 
:i: zs am .. ... , . Winston-SalemN N. C ....... 

(Creen.~boro, ' · C.) 
4!00 am . ..... . . . Spar·tanburg, S. C . ........ 
6!10 am "\r ..... . ...... Atl:<nta, Ga ............ Lv 

tDaily e'i<cept Sundays and . holidays. • Daily . 

CA:;\-l->o Albany, N . Y., lo Cleveland, Ohio, 446 mlles . 
Contractor: Colonial Western Airway.a, ln.C .. , New York, N. Y. 
Compcmsation : $1. 11 pc.r pcnind. · 

Nort/rbou11tl 
6:oo pm 6 :oo am 

3!00 ant 
2:00 {lfll z:oo am 
':oo pill 1:00 am 

12:40 pm 12:30 am 
12 :os j)tll 

II :00 pm 

"9:!45 pm 
7 !45 am "7 !4$ J)IU 

7 !30 am 7!30 J)lll 

'<\!00 am 4!00 pm 

2:30 am '2!30 vm 
l 2:)0 am t;!:J"o rnn 
to:r 5 pin 1.0: IS am 
10:00 pm to:oo am 
8:so r~m 8:so am 
8:oo pm ·8 :oo am 

S. F. N ight 
Transc. 

S. F. Day 
Transc. 

N ort.IJ.bomrd 
5!05 am 9!00 pm 
4 :zs am 8:2-5 pm 

7! IS p,m 
3 :o.s am 6:50 pm 
2: :oo ;'lnl 

II :50 pm 

Jo:-20 pm 
8 !30 Pill 

Wi!sfl.>owid (Eastern Time) Ettstbowtcl 

n~ ~::: Lv:::::::: : ::::::::::s~~!~~~i~cl;. · l· \;::: ::: ::: ::: :: :::: :Ar l~~ :~: 
4'45 pm .............. Utica, N. Y. (Rome, N. Y.).. ...... .. .... 7:10am 

~~:~ ~;;: ::: :::::::::::::::: :~b~t~~~~~. ~- ~ : :::::: : : : : : :: : : : ::: ~~!~ !::: 
+H E~ ~;:::: :::::::::::: ~ : ::.:~l:?~!~~~.~bi.: :::::::::::::::::: : t~ .~j~ ;~ 

(Daily qceot Sunt!av) 

CA M-zJ Dallas· to C;alveston, Tex., 320 miles. 
C.ontractor: Texu Air Transport, Inc., Fort Worth, Tex. 
Corn)>ensation: $2.89 per pound. 

Sollthbo•wd (Central Time) Northbou1l·ci 
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CAM-22 Dallas to Brownsville, Tex., 529 ·mUe.s. 
Contractor: Texas Air Transport, Inc., F~rt Worth, Tex. 
Compensatior~: $2.89 per pound·. 

Sout.hboutrd (Central Time) Northbound 
7:45am Lv .... ... . . ... .... · .. . . . . . Dallas, Tex ...... . ... ..... .. . . .• .. Ar 7:35 prn 
8:15 am ...... . .. .. .. ... .... Fort Worth, T ex .. .. .... .. ... , .... .. 7"5 pm 
9:20am ......... .............. \\'aco, Tex.. .. . ... ............... 6:ts pm 

: ~~;~ ~~ :: ·. ·.::: ::::::: :::::Sa;.,· AA'~~~~ize~:~~: : : :: : : :::: : : : :: :: : n~ ~:!: 
2:05pm Ar ................... Jlrownsville, Tex . ...... ..... .... .. ... Lv 1:25pm 

(Daily.) 

C.O.M-23 Atlanta, Ga. , to New Orleans, La., 48.3 miles. 
Contractor: St. Tammany Gulf Coast Airways, Inc,, New Orleana, La. 
C.ompensation: $•··n per i>ound. 

SQ«thbormd (Central Time) No·rthlfQUtld 
5:30am I,v .. .. ................. . Atlanta, Ga .. . ........ . ........... Ar '6:3,0 pm 
7 :1o· am . . ....... . . .. ... ... . J.lirmingham, Ala.. . ............. . ... ~:.· 3~55 ppmm 
9:3oam ........ . . .. . ..•. . .. .. Mobile, Ala.... .. .. . ............. . • 

" :oo ·anr Ar .................... New Orlean$, La .................... Lv t :oo pm 
(Daily.) 

CAM·z~ Chic.ago, Ill., to Cincinnati , Ohio, 270 miles. 
Contractor: Embry-Riddle Compan)!', Cincinnati, Ohio. 
Compensation·: $1.47 per pound. 

Southbound (Central Time) 
8:30 am g: oo pm 

1o :t 5 am 10:4.5 pm 
Lv .. ... ....... Chicago,. 111 ........... . Ar 

. . .... . . .. lndianaJiohs1 Ind . .... . . .. . 
(Easrern Ttme) 

6:30 am 7:00 pm 
4:45 am 5:15 pm 

t:.oo am Ar ... .. .... . Cincinnati, Ohio-. .... . ... . Lv 4 :30 ant 5 :oo pm 
(Dally.) 

CA!\f-:25 Atlanta, Ga., to Miami, Fla., 754 miles. 
Contractor : Pitcairn Aviation, Inc., Brooklyn, N. Y. 
COmpen.r;,~tion : $t .J16 J.U~r pound. 

Soutllbotmd (:Eastern Time') Norlltbou·nd 
6:45 am Lv . ........ . ....... . .... Atlanta, (}a, .. ...... .... . . . . .. , ... Ar 7:30 pm 
7 :4o am . .. ... . . . ... ..... . .... . Macon, Ga................. . . . . . . 6:40 pm 

to :oo am . ................... Jacksonville, Fla............. .. ....... 4 :25 pm 
r o:oo am Ar ..... ............. Tlaytona J~each, 'f la .... .... ... ........ L" 3:1 s pm· 
11:05 am Lv .............. . ... Daytona Beach, J~la .. ................. Ar 3:05pm 

:~;1~ ~~ ::::::: : :::: : :::: :: :: S~~~~~~'Fl~'::::::::::::::::::::::: : t~~ g:!: 
1 :1 s pm Ar .................. St. P etersburg, l'la ............ .. .. ... Lv t :oo pm 

11 :os am Lv .................. Daytona Ileac.h, F la ................... Ar 3 :os pm 
1:45pm Ar ....... ........ ....... . Mi~ml, F la ... .... ..... .... . ..... . ... Lv 12:3'0 pill 

(D'Iily.) 

CAM-26 Gr.eat Falls, :Mont., to Salt T_ake City, Utah, 489 miles. 
Contractor: National Parks Airways, Inc., Salt Lake City, 'Utah. 
Compensation: ~2.4 75 p.er pj)und. 

(Mountain Time) Northbo•md 

7:00 am 
8:20am 
9:00 am 

g.oo am 
.9:55 am 
10 :40 atlt 

' :IS pm 
z.:Js 1101 
3 :os {liD 

Lv •..... , . • G reat Falls, Mont .. ... .• . . Ar 
. . ... : . ..... H elena, Mont. ..... . .... . 
...... .. .. . llutte, Mont. .. . . . ..... . 
. . .. ...... Pocatell.o, ldal>o . . . .. .... . 
•. ... .. .... Ogden, U tah .... • . . . ... 

Ar .•• •• , . Salt Lake Ciiy, U tah ... .. . . Lv 
(Daily.) 

t2 ! LO pm 
1 1 :·25 a.m 
1.0:40 arn 
8:20 ~Ill 
6:3o am 
6:oo am 

CAM-27 Bay City, Mich., to Chicago, Ill., 773 miles . 
Contractor: Thompao.n Aeronautical Corporation, IGalamazoo, Mich. 
Comp·ensation: $0.8.9 per pound. 

s:4o pm 
·4:zo pm 
.4 :oopm 

t Eastbouttd 
.4:25 pm (ET) 
4:35 pm (ET.) 
s:o5 pm (ET) 
s:45 pm (ET) 
s :35 Jlm (CT) 

tDaily except 
34 

Lv . ...... Bay City, Micl1 ... . ... Ar 
. ..... . SaKi!'aw; Mich ...... . . 
. .... .... F hnt; Mrch .• .. . .. . .. 
, . , •. , , Lansing, Mich ....... . 

Ar . . ; . ; . Kalamazoo, Mich ... ... Lv 
Sund·ay. and holidays. 

12: os. PilL ('ET) 
":ss am (ET) 
II :2$ am (E1') 
10:40 am (ET) 
·s:55 am (CT) 
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Wcsf.bound Enstbormd 
4 :20 pm (l•;T) 
4 :4o 1•m (ET) 

5:05 pm (ET) 
Sl45 pm (ET) 
~ :o s pm (leT) 
5:35 pm (CT) 
4:40 pm (CT) 
s:oo pm (CT) 
S :35 prn (CT) 

3 :oo am (ET) 
4:00am (ET ) 
4 :40 am (E'l') 
5 ll O am ( ET) 
6:25 a m ( ET) 
6:35 am ( ET) 
t 

s:4o pm (CT) 
6:z5 J)m (CT) 
7:~o pm (CT) 

tDaily except 

L,, . , • , .•. P ontiac, Mich ...•.•.. Ar 
...... •. Detroit, Mich .. .. . .. . 

(Dearborn, M ich.) 
. .••.. Ann Arbor, Mich ..... . 
.. . .. .. . Jackson l\iich .. ..... . 
..... Dattlc Creek, l\1i,ch .... . 

A r .. , .. . K.AlAIYHlZOO~ 1\:fich ...... Lv 
Lv .. . .. .. Mn$kegon, Mich ....... Ar 

. •. •. Cr~ncl l{apids, l\fich .... . 
Ar ••.... Ka lamazoo, Mich .. . .... Lv 

Lv . .. .... Cleveland, Ohio . ... .•. Ar 
.... ...• T oledo, Ohio ....... . 
........ Detroit, l\(ich ....... . 
........ Pont iac, 1\Iich ....... . 
.. ... . . Saginaw, l\l ich ....... . 

Ar . ...•.. Ray Cit y, Mich .. .. ... Lv 

L v .....• 'Ka la mazoo, Mich ...... . Ar 
...... South Hend, lnd . .... . 

A r . ...... . Chicago, Ill ......... Lv 
S undays and holidays . • Daily. 

CAM·28 St. Louis, Mo., to O maha, Neb., 4 04 miles. 
Contractor: Robertson Aircraft Corp., Anglum, Mo. 

12 :oo m (ET) 
1 1 :40 am (E'f) 

10 :45 am E.l) 11:15 am ~E.:9 
10:1 5 am E T) 
8 :ss :un CT) 
9:ss am (CT) 
9:35 am (CT) 
S:ss am (CT) 

11 :30, pm (ET) 
ro:35 pm (ET) 
9 :55 prn (ET) 
9:30 pm (ET) 
8 :30 pm (ET) 
8:15 pm (ET ) 

8 rso a m ( Cl') 
8:Jo am (CT) 
illS am(CT) 

1o:os pm 

8:30 pm 

Compensat ion: $0.785 per pound. 
We.<tboJ<nd (Cenlral Time) Eastbou1<d 

7:25 am 7:30pm Lv .... . ... .. . St. Louis, Mo .. . . . ...... Ar 
10:1o 3tn t o :oo pm . ...... . . Kansas City. Mo . . ... . . . . 
1o:s o am 10 :40 pm . ... ... , .. St. J osevh, 1\:lo .. ... . ... . . 
u:o5 pm 12:20 am Ar ......... .. Omah a, Neb ... .... ..... Lv 

5 :50 pm 6:15am 
3:10 pm 3!35 am 
2! 4 5 pm 2:55 am 
t:to pm r:1 o am 

(Daily.) 

CA~-l·::9 New Orlconc, Ln .. to Ffouston, Tex .. 3 19 milet;:. 
Con t ractor: St. Tammany Gulf Coaat Airways , Inc:., N"w Orleana, La. 
Conipensalion: $I.oo per 1101111d. 

Wcstbou11d (Central Time) Eastbound 
tt :.;,o am L\1" ,,, ••••.•.•. • . • . • .. • New Orleans, La. ...... .. .. .... . ..... Ar 12:30 pm 
2:25 pm .. .............. .... Het~umont, Tex ...... ,.............. 9:40 am 
J!IS pm Ar .. . . • .... ... . ...... ,.Houswn, Tex .................... .. Lv 8:45am 

(Daily.) 

CAM·JO Chic:.go. I ll ., to Atl~ntn, Ga., ;68 miles . 
Contractor: Interstate Air Lines, Inc., Chicago, Ill. 
Compensation: ~0.78 per lb . 

So utftbo«nd (Centml Time) Nortlrbotmd 
9 :oo am Lv .. .. ........... ....... Chic,ago, 111 .. .... . ............... . Ar s:30 pm 

11 :os a m ......... . ... •.. , .. Terre Haute, Ind...... . ........ . .... 3:30 pm 
12:os pm Ar ........... ......... Evansville, Ind ..... ...... .......... Lv 2:3opm 
10:30 pru Lv ........ ............. St. L<luis, Mo .......... .. . ........ Ar 3:oo pm 
u:os pm Ar ...... .............. Evansville, Ind . ........ ............ Lv 1:10pm 

12:20 pm Lv ....... .............. Evansville, Ind . ..... .............. Ar 1:00pm 
1:45 pm Ar ...... .............. Nashville, Tenn... ...... .... . ....... 11 :35 am 
2:30 pm Lv ... .•..... ... . . . ... . Nashville, Tenn .................... . 
J!4S pm ............. .... .. Cha ttanooga, Tenn......... . . . ....... 10:30 am 
s:topm Ar ... , . .... . . .. .. . . ..... Atlanta, Ga ...... .. ... ............ Lv 9:2sa-m 

CAM·3• 
Contractor: 
Compensation: 

Westbo·u"d 
4:•s am 
6:15 am 
7:35 am 
7:50 am 
5 !14 am 
s:45 am 

(Daily.) 

Pasco, \Vash. to Spok:rnc and Seattle, \VttSh., 449 miles. 
Varney Air l...inee, Inc., San Francisco, Calif. 
$o.o!) 11e r liotmd. 

Eastbound (T'ncific Time) 
Lv .. ••...•.. P asco, \Vash . •.•... . ... Ar 

.•.. .. ... Portland, O re . ... ....•. 

.. . ...... Tacoma, Wash . .. ••..... 
Ar ......... Seattle, \Vash .......... Lv 
Lv . . ..... . .. Paseo, \Vash ... ........ Ar 
Ar .•.•..... S tlOkane, \ Vash ...... ... l~v 

4! 20 J)nl 

2 !40 !lnl 
I !20 J)lll 
1 :00 pm 

8:oo am 
6:ts am• 

•Departs from Vancouver Field. 
(Daily.) 



APPENDIX SIS 

F . A. M. Routes in Operation in 1929 
F . A. M. I, New York, N. Y. to Montreal, Canada, 334 Miles 

(l~astern rime) 
Northbound (Daily except Sunday) SoMhbom•d 

7:ooam J~v ... .. . . . . . . .. New York( N. Y. (Air Field) .... . . . ..... . 
8:45am .............. .....• . A bany, ~- Y ... . . ...... ........ . . Ar .2:30 l)m 

11:15 am Ar ........... .. ...... 1\fontrcal, Canada .... ...... ......... Lv 12:15 pm 
"Dispatched by train from Al!)any, :-<. Y. 

F . A. M. 4, Miami, Fla., to Havana, Cuba, 261 Miles 
(Daily) 

Southl>o~>11tl (Eastenl Time) N orthbound 
8:ooam Lv .. . . . .......... .. .... Miami, Flu . .. . . . ... .. .. ... . ..... Ar 5:15pm 

10 :<5 am Ar .. .... . . ... ........ . Havana, Cuba . . .... . . . ......... .. Lv J:OO vm 

F. A. M. S, Miuni, Fla. , to Cri1tobal, C. Z., 2,074 Miles ; to Curacao, 3,097 MHee 

Southboulld 
7:00 am 
9:45 am 
4:30 pm 

~f! 7'00 am 
8:30 am CT 
I :00 pm CT 
7:00 am CT 

t i:JO am CT) 
3:00 pm CT) 

Tl1,es. S:oo am 
2 :30 pm 

Wed. ·&:oo am 
2:30 pm 

(Tuesday, Thursday, Saturday) 
(Eastern Time) 

Ll• . ....... ...... . :Miami, Fkt. ... ......... Ar 
Ar . .......... .. HaYanal Cuba .... ......... Ar 
Ar ..... . .. Dclize, Britis 1 Hon.duras ... . . ... Lv 
Lv ..... . . . lleli>,e, J3ritish Honduras . . ... ... Ar 
Ar . ..... Tela, Republic of Honcluras ...... Ar 
Ar ....... . .. Mana~ua, ~!caragua ......•. . . Lv 
Lv ... ...•... Managua, :N1caragua ... . ....• • Ar 
Ar . ...•.•••..• David, Panama •..•. ....... Ar 
Ar .• . • .. ... Cristobal, Canal Zone .. .. .•. .. Lv 

(Weeki)•) 
Lv . .... .. . . Cristobal, Canal Zone . ... .... . Ar 
Ar .. . . .... Harrauquilla, C<llombia ..... ... L v 
Lv . . . . . . .. narranquilla , Colombia ....... . Ar 
Ar : . .... Curnc:to, Dutch 'West fndies . ..... Lv 

Northbotmd 
s:3o pm 
2;45 pm 

6 :oo am <CTl 1 :oo prn (C'r 
Jt:3o am ~CT 
7:ooam CT 
3:oo pm CT 
9:3o ~m cr 
7 :oo am ( C1') 

6:oopm 
1!15 !Jin 

12 :45 Dm 
8:30 ant " 

F. A. M. 6, Miami, Fla., to Port-of--Spain, Trinidad, 2,1U Miles 

Sot<tlrbom•d 
9 :15. am 

II :30 am 
12:15 pm 

1o :oo am (next tiny) 
t O:Jo an1 
12:30 pm 
r:oo pm 
4:oo pm 

7:ooam 
7:55 am 
8!15 3tll 
9!45 am 

10:30 am 
t :oo pm 
r:30 pm 
4:15 pm 
7:oo am 

":15 am 
tt :45 am 
2:os pm 

Sun. 
" 

" 

(:\ionday, Wednesday, Friday) 
(Eastern Time) 

r_v .... . . . .. ..... Miami, Fla ..... .. ....... Ar 
Ar .... .......• . Havana, Cuba . . •.. . ..•.. . . Lv 
Lv . .... ... ..... Havana, Cuba ....•.. . . . ... Ar 

(S to(l over night i11 Eastern Cuba) 
Ar ..... .... Port au Prince, Haiti .... ••••. Lv 
Lv ......... Port au P rince, Haiti. . . . . ..•• Ar 
Ar .......... Santo Domingo City ...• ...... L v 
Lv ... ....... Santo Domingo City ...... ..•. Ar 
Ar ......... San Juan, Porto Rico ..... .... Lv 

(Weekly) 
L v ....... . . San Juan4.Porto Rico .... . .... Ar 
Ar .• • .. . St. Thomas, u . S., Virgin Is .... . . Lv 
Lv ... .. . St. Thomas, U. S., Vlr~in ls ...... Ar 
Ar .......... St. Johns, Antigua .......... Lv 
Lv .. . ....... St. Johns, Antigua ..... ..... Ar 
Ar .... .. .. . .. Castries, St. Lucia .. ......... Lv 
Lv .. .... ..... Castries, St. Lucia ........... Ar 
Ar ... . . ... Port-of.Spain, Trinidad .. • .•... Lv 
Lv .. .•.. . . *Port-of-Spain. Trinidad ...... .. Ar 
Ar .•. .•. *Georgetown, 13rl tish Guiana ...... Lv 
Lv .. .... •Geot·getown, nritish Guiana .... .. Ar 
A1· •..••. ' Paramaribo, Dutch Guiana . •.... Lv 

*Service between Port-of-Spnin and J'aramaribo (590 tniles) is on 
No.5· 

5'45 l)ffi 
3:30 pm 
I "5 Pill 

2:0-opm 
1:30pm 

I I!JO am 
11:oo am 
S:oo am 

4 :oo pm Tl)}''· 

r~~ g~ .. 
t:oo pm 

12:45 pm 
10:00 am 
9:30 am 
7:oo am " 
z:ts pm W ed. 

JO :oo am u 

9:zo am 
7:0(1 am 

F . A. M. R oute 

F. A. M. 7, Miami, Fla., to Nassau, Bahama.s Ialancla, Zto Mile6 
0 anuary 1 t<> .April 30) 

Eastbomtd (Dnily) (Eastc:n Time) Westbotmd 
9:40am Lv ... ................. . Miami, }' l:t ...................... Ar 2:45pm 

t1:4o am J\r ................... Nassau, J:lahmas ... ....... ....... .. Lv 1.2:45 pm 
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F. A. M. 8, Brow'noville; Tex., to Mexico City,, 47Z Milea 
Brown•ville, Te)<., to Cuatemal• City, 1,028 Mileo 

Southbound 

8:15 am 
IJ :oo am 
1 1:30 am 

I :ss pm 

(Daily) Northbound 
(Central Time) 

Lv .. . . . .. .. . Hrow~svilleJ T:ex ......... • . Ar 
AI'. .. , .. . .. . Tamf)IcQ, 1\iexiCo .......... Lv 
T, v • .. • . • .•.. TaJPpico, Mexico· . . ... • . . .. Ar 
.Ar ....... ::Mexico City, Mexico ... . ... . Lv 

1!15 pm 
oo:45 ;~m 
IO!JS am 
7.:45 am 

Mond;oy, \Vedne.sday, 
an.d Friday· (Central Time:) 

Monday,: T hursday, 
and :::oafurd;ty 

8:15 am · 
r:oo pm. 
8 :oo am (next day) 

JO·:oo am 
t :oo pm 
3.:15 prn 

Lv .... . .. . .. Br.ownsville, Tex ... .. .. .. . Ar 
Ar .... Vera Cruz )T ejeria), Mex!co .. ,. Lv 
l,v, .. , Vera Cruz ,Te)~n;~), Mex1c0 .... Ar 
Ar. ...... San Geronimo, Mexico ....... Ar 
"\r .....• .. . Tapachula, Mexico. , . .. .... Ar 
A r • .... Guatemala City, Guatemala . . ... Lv 

(next· day) 
I!JO J)ffi 
8:oo am 
3:15 pm 
1:.15 1>m 
9:4'5 am 
8:oo am 

F. A. M. 9, Cristobal, C. Z., to Buenoa Ai~, Argentina, 4,442 Mileo 
(Con'nects at Cri~tobal with F. A· M. 5) 

(\\feekly)· (All ·.tim.!.s United States Eastern Standard) 
Sou,thbo1md North/)(mJ.\d 

Tues. 7:00am Lv ...... . . . . . Cristobal, Canal Zone ....... . ... Ar r :-so pm Fri. 
" 12·:ts pm LY • •.••.. ... llueuaventura, Colombia .......... L v 9:15am (·• 

2 :3o pm A•·, ........ .... . Tumaco, Colombia .. . . •... •... Lv 6:30 am " 
\>Ve(). 6:oo ··am Lv ••• • • • •.•••. Tumaco, Colombia ........ . .. . Ar 11:30. am Thur. 

" Jl:oo am Ar .... • ... . ... Guayaquil, -Ecuador .. . ...•. . ... Lv 7:i:>O am u 

t~,ur. 
8
7 ;_o

2
o
0 

aam
011 

Lv ...... .. .. . 0Guaya(Jpuil, Ecuapdor ............ M s :sp pm \";7d. 
Io:oo. am 
to:so am 
12:30 11m 
.z:os pm 
; : 2o -om 
S:oo am 

12:35· Jim 
1 :35 pm 
2:50 Plll 
3!55 pm 
4:45pm 
s:os pm 
8:oo .am 
1 :os pm 
3:30 pm 
8:oo am 

oo:so. am 
1:20· pm 
7 :0u am 
9:30 am 
3:30 pm 

Lv ....... ....• uerto .. i,.,arro., eru ........... Lv 4:25pm 
L,v .. .. .. .. ...... , Talara, Peru •..• .. ... , .• .. . Lv 3 :oo pm 
Lv ....... , ........ Piura; Pe-ru ......... ...... Lv 2 :oo Jlffi 
Lv .. , : .. .... . ... Pim<ntd, P~ru . ........ , .... Lv 12:35 pm 
Lv, , , . .. , , .. , , . . TrujillO', Peru .. , .. , . , , , . , , . Lv r 1: r s am 
~r .. .... , • ...... , L\ma, Pe.1·u . , . , ... . ..... . , Lv 8 :oo am 
Lv ....... .. ...... I,una, Peru ... .. . ; ... .. , .. A r 4:30Pm Tues. 
Lv .. .. .. ... .. . . . ·c;amaiHt~ Pe'ru . •.... ....•.• , L.v '1 2 !2.5 pnl " 
Lv· ..... .. ........ Arequ,ipa, Peru ............ . Lv 10:25 am 
Lv . . .... •. ...•• . M.'ollettdo .. ; ·reru . ...... . .... 0 .Lv ro: ~ro _am 
r., ..... , ..... . ..... Ilo, Peru .. .. .......... .. L v 9:20 am 
Lv .... . . • .... . . . . Tacna, Chile .•. . . . ....... . . Lv 8:30 an~ 
Ar . , , , , , , ... , .. , , A rica, Chile , . , . , . , , . , , . , , , Lv 8 :oo am 
Lv .. : ............ Arica, Cllile- ............... Lv 3:30pm Mon. 
Lv ..... . .... . . Antofogas ta, Chile 0 • ••• ••• , •• 0 Lv t o !J.O am u 

Ar., . . , . . ,, .. , .. Copiapo, Chile . . . . .. , ...... . Lv 8:oo am 
Lv' ' . ' ... ' . . ' ' . . Copiapo, Chile '' . ... ' .. . . '' .Ar I !;30 pm s'!.n· 
Lv .............. . Ovalle, Chile ............ . .. Lv ll!!)O am 
Ar . .. . .. . . ...... Santiago, Chile .... . .. .. ..... Lv 8:ooam 
L·v., , .. . • , , .. ·~·.<.Santiago, Chile .... . ......... . i\r 3 :3o prn S~t-
L v·,., .... , . . .v,endQza, Argentin·a . ..... , . , . . . , Lv 1 :)o pm 
Ar .. . . . . o •• :nu~nos .. Aires, Argen.tina .. • ... •.. l...v 7 :Qo am 

RATES 

'<Posta.gc plus fee for air mail service) .for each hal f ounce or fraction, a.·e as follows. 
(Effective }an. 1, 1939.). 

E.ach 
Half Ounce 

Aqrentina .. • .. ... . .... , .. , .......... , . , • , .. , , , , , , ... ... , . , , , .. . , , , , . .. , . , ss cents 
lialiamas (~ervice January 1 to April 30) .•. , . . • , ., ..... , .... , .... , • , . , ... , , , . s ceu.ts· 
Barbados ... . . . .•... ... : ... ... . · .. . .. .... , . .. .. .......•.. .... . . .. .. . , . , . . . , 20 cent~ 
Bolivia (by ordinary n>t<an.s from Mollen<h') ..... , , . ..... . . . . .. , . , , , . . • , . , . . . 4 0 cenis 
Canal Zone ..... . , . , : . · .. , . , . .... , .. , . . . ...... . . . ..... . , ... .. , , . . . . . . . . . . . 20 cents 

~~~~~nb·i~' : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~~ ~~~:~ 
Costa Rica (by ordinary means from Cristobal) ........•.. . . . .. ...... . .. .. .. , 20 cents 
Cuba . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 5 cents 
Dominican Republic ...... , . , • .. , . . .. , . . . . , ... . . , ... . . . , .. , ... , , . . ... . . . , . 10 cents 
Dutch West Indies: 

Ct,~r~cao, Bonaire .• Aruba .. . .. , ., ... , .. , ......... , . ... ,, ... . . . ... . . . .. . , , 
St. Martins, St. Eustatius, Saba ... . ....... , ... , .. . . . . . .............. .. . 

E'cuador ....... : .. ..... . ... : . ...... , ......... , , .. , ............ , . , ........ . 

30 cents' 
z.o cents 
30 cenls 
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Each 
Half O:mcc 

GuadeJou,pe (including Dcsiradc, Lcs Saintcs, ?lfaric Galcntc, Pctirc Terre, St. 
Bartholomew (Barthelemy) and the French part of St. :Martins).. . . . ,zo cents 

Guatemala . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 s cents 
Guianas (British, ))utch, F rench)'.......... . . ... ... . ..... ... ...... . ........ 30 cents 
Ha•tt . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . • . • . 1 o cents 

tl~::3~:~~~: N;;~b~ic · ~f:::::: :::: :: :: : : :: :: : : : :::: : :: : :: :: :: :: :: :: :::: ::: :: : : ~ ~;~!~ 
Leeward Islands: 

Anguilla, Autib'Ua, llarhuda, Dominica, M<)ntscrrat, Nc·vis, St. Kitts, 
. .. RedOJ)da1 St. Chris t<>pher .......................... . .......••.... .. . 

Br•ttsh V orgm Islands ..... . .......... . . ........... . .... . ...... ...... . . . 
I\fartinique ~ . ~ .. ........ ... . ..... ... . ....... . . .... . ... . . . • .. . . ............ 

~!~~~:~iu:. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
.P a•·aguay ............ . ....... . .. . ..... . . . .. . .... .. . ........ .. ........... . 
Peru . ..... . . . ............. ' " ............. . .• ... ................. . ..... . . . 
Porto Rico ....... • .... . ....... .. ... . .. ... . . ... . • ... . ... ... . . .......... ... 
Salvador (EI) .. . .... ................. . ....... . . . ... ........ .. ............ . 
Trinidad .. ...• .................................. · ......... • . . ... • ..... .. . 

~~~!~~~a.:::::::::::::::::::::::::: :: ::::.:::::::::::::::::::::::::::::::: 
Virgin Islands, U. S .. ....... . •.. . . . . .... .. .. .. .... . ..... . ... • .. .. .. . ..... 
Windward Island$: 

,20 cents 
to cehts 
20 ce.nts 
IS ce·uts 
20 cent~ 
SS ce.nt~ 
40 cents 
10 cents 
J s cents 
z6 ce.nt,s 
55 . cents 
36 ~eilts 
to cents 

Gren<Lda, Grenadines,/ ~t. Lucia, S.t. Vince·tlt .... ,.......... . .... .. ..... . . . 2o cents 

The rate (postage plus fee) for air service to CANADA a11d MEXICO is s .cents for 
the first ounce or fraction ana ro. cen~s· for each additional ounce or fraciion. 

The above rates include dispatch by the United States domestic air routes, where 
available, as well as by the i.nternaiional routes, and, in .the case of artic les fQr delivery 
in Canada and Mcxi<;:o, diH>atcll ~y · the donies!ic air rotltes of Canada a.nd l'<fexico, re· 
spectivcly, where available. 

DEPARTMENT OF COMMERCE 

Aeronautics Branch 
Washington, D. C. 

Clarence M. Young, Assistant Secretary of Commerce for Aeronautics 

Director of Licensing and lnSilection ...... . •...... Gilbert G. Bud wig 
'Joseph Marriot ............ ................ . Chief, Insi>ectlon ·s.::.ction 
Jess~ W. Lankford . .... ... ..... .. ......... . ~lt!ef, I,;ce!•sin~ Se~tion 
Lotus H. T.lauer .. . ..... . : . . ... . . ..... ..... . Clue£, Med•cal Section 
Ken neth Lane .... . .. ................... . ... Chief·, Engineering Scctioit 
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AIRCRAFT YEAR BOOK 

AIRCRAFT HAVING APPROVED TYPE CERTIFICATES 
Dec. 31, 1929 

Kn: P-Place; 0-0pen ; C-Closed; L-Landplane; S-Seaplatte; Am- Amphibian; 
FD-Fiying boat; B-l)iplane ; M-Monoplatte; •- No longer manufactured . 
A .T.C. Dat1 Weight Uscf•d Gross 

No. Isslfed Airplane Empty Load Weight 

2 

·a 
*4 
•s 
•6 
.7 

•s 

9 

II .,. 
•3 

IS 
'9 

19~ 

7· • 

7·19 

<)·27 
10· 6 

10• 6 
10·26 
ll· 1 
11·10 

12· 8 

1928 
I• 4 

4•30 
1· 6 
1·27 
•· 8 
2·25 
J•U 

4· :t 
3·22 

3''" 
J·22 

4• 3 
4• 4 
4• 4 

4• 7 
4 • 11 
4• 1 J 

s· 9 
;·28 
6·t8 
6·•8 
6.q. 
6·14 
6·23 
6· •6 
6· 18 

I 1•22 

7· 9 
7· 9 
7· !) 

Duhl Airster, C-3A, aPOLB, ]4 2oo h.p ..•........ 1,686 
Docing 40A (Mail), 3PCLll, Wasp 425 lt.p ....... . 3,531 
Johnson Twin 6o, zPOLB, • Bristol Cherubs 36 h.p. Soo 
Douglas Oz, zPOLB, Liberty 12 4oo h.p .... . ... •. 2,885 
Douglas Mz, aPOLD, Liberty rz 400 h.p ... . ...... 2,885 
Douglas M4;. 3POLD, Liberty Iz 400 h.p . ... ...... 3,4oo 
Alexander Comb. Wing, aPOLB, OXs 90 lt.p. or 

0XX6 1 02 lt.p ..... ... . ............. ... ...... r,47o 
Alexander Long Wing, 3POL D, OXs 90 lt.p. or 

OXX6 102 h.f .... ... .... . ................... 1,470 
Atlntttic Univcrsa 7l'Cr,.S){, WW ~•o lt.p 

Landpranc . . 2 , I 92 
(Hamilton Pontoons) Seaplane .... 2,653 

l -'ai t·child l'C2, sl'CL·SM, ww 220 Jo.p .. Lanclplane Z,160 
(Fairchild Pontoons) Scavlane ...• 2,427 

Adv~ncc Waco·9· 3POLB, OXs 90 h.p. or OXX6 
I 0.:1 b.Jl ............... . . • . . • .. • •. . . • . . . . • . • . • I ,J2 0 

lluhl Airscdan, sPCL.H.._ WW 220 lt.p .............. 2·,o7:: 
Adva nce Waco · IO, :)P<JLD, 0Xs 90 lt .p. OJ" 0XX6 

Dou~~:/C'i 1:·,.~;~~~~~t," ·,~:r>ci::ri," ·r.:;i>~~t~ ·;; ·4,;~ ·J;.j>: ;;8~~ 
J)ril(gs Dart No. ~. zl'OLU. An zan i 35 h .p ..... .. . 
Stin~o " S Mr, 6 PCLM, WW 2 20 h.p ....... . . ... .. 1,970 
American E ngle, 3l?OLB, OXs go h.p·. or OXX7 

102 h.p ... . .. ...•... . . . .. • ..•.. . ..•..• •..•... 1,227 
P itcairn PAs, 1POLB, WW 22o h.p .......• ••.•.. • 1.7 4 2 
Krei<,lcr· Rcisncr Challcng.::r, 3POLB, OX; 90 h .p. 

or OXX6 102 h .p .. .......... . ....... : . •.. . .. r,236 
l'airch ild FCzW, sPCI,.S.M, Wasp 42>5 b.p. 

(Fairchild Pontoons) Sc.-.plane ... . 2,770 
l-and plane .. 2,411l 
Ski plane.... 3,030 

Swallow, 3PO£..D, OXs 90 lt. p. or OXX6 102 h .p .. 1,447 

:Mono·Aircraft Monocoupe, zPCLM , At12atti 6o-So h.p. 700 
or Siemens 10 h.Jl. • . • • . . • • • • • • • • • • . • . • • • • • • • • 749 

Doeit•~t flr D, 4PCFbH, WW no b.p .............. 2,588 
S tinson SHr, sPCLII. WW 220 h.p .......•......• 1,815 
:\lahoney·Ryan Dt, sPCLM, \VW 220 h.p ......... 1,870 
Advance \Vaco-Io, 3 P OLD, Siemens lOO·I22 h.J> •••• 1,349 
Uoeing 40D, 3P CLB, Hornet 525 h.p: •..•......... 3,5o6 
Uncoln Page 1928. 3POLB, OXs go h.p. or OXX6 

102 h.(). • . • • •••••.•••• . • •• •••.•••••.•••••••• J ,zso 
:-lational ~irways Air King, .JP0LI3, OX; 90 h. p. :. 1,380 
Travel Aor zooo, 3POLll, OXs 90 b.J>. or 0)1.'X6 

100 h.p. . . . .. ....... . . ........ . . . • • • • · • • • •. • I,J47 
Travel Air 3000, 3l?OLB, Risso tS0·18o h.p . ... . .. • 1,664 
Travel Air 4000, 3POLD, WW 220 h.p .. . . . . . .... . 1.66o 
Uuhl CA5A, si'CLD, W\V 220 lt .p .......... .. ... • 2,1oo 
l.ocning 7PCAmD, Wasp 425 h.p ............ ..... 3,730 
In ternational F17, 3l'OLB, OX; .go h.p. or OXX6 

J[)2 b.p ... . .. ..... . . . . . .......•.•........ . ... 1,480 
~hcasnnt •. J"POI.ll, OXs 99 h.p ..•....... . • : . ... •.. • '·351 
1 rnvcl A~r Sooo, 3POLl1, Cllmmez l20 lt.p ........ 1,475 
Tl'nvcl Air \)ooo, aPO LD, Siemens tzz h.p .. . .... . . • ,475 
Berline r CM·,t, aPOLJif, OXs 90 h.p ............. . 1,490 
Ctll"tiss l~ol)in, a:PCLl\~{ OX s 90 lt .p ..... ........ . . t 1489 
Advance \'Vaco· t(), Jl'uf-13, \'VW' 220 h.p . .•.•.•... , ,411 
Adva11cc Wnco· lo, 3l~OLH, H isso 1$<r J8o h.p ...... 1,5<:>8 
S implex Reel Arrow, zPOL:\1, Kinner 90 h.p ... . . . 
Si rnJ)lcx n ed Arrow, 2PCLM, Kinner 90 h.p . . ... . 
Texas Temple, rPOLM, WW ""o lt.p . ....•.•.• : •. 
Duhl CA·Jf::l 3P~LH, WW _22i:l h.p ..•...• . •.... . . 
Bell anca C H, 81 CLM, W\"• 220 h.p ...• . . ... .... . 
Stin ~on S M. z, 4-l>CLM, W"rner 'r<> h .p .......... . 
Lockheed VeRa, sPCLM, WW 220 lt.p .......... . . 
Swallow, 3POLU, lfisso I S<rtSo h.p .. • . ........... 
Swallow, 3POLB, WW 220 h.J> .•.•.• .. •.•.•...•.. 

1,0'20 
J,Cl-20 
t,JS O 
.r,760 
2, ' 90 

:;g;~ 
' •728 
r ,7r6 

•,383 
2,469 

$20 
1,870 
r,87o 
1,455 

760 

760 

1,808 
•,347 
1,440 
1,573 

7So 
r,6z8 

8zs 
.2,6oo 

•.s •s 

r,8JO 
2 1 li:S2 
1,570 

753 

475 
426 

1,1 55 
1,465 
1,430 

676 
2,573 

950 
755 

833 
926 
740 

1,6oo 
.z, J70 

3.069 
6,000 
1,3z0 
4,755 
4·755 
4,8ss 

2,230 

4,000 
4,000 
3,6o<> 
4,00[) 

Z,IOO 
3o700 

2,000 

4 .6oo 
4,600 
4 ,6oo 
2,200 

1,175 
J,l75 
3.743 
J,280 
J,JOO 
z,ozs 
6,079 

2,200 
Z,IJS 

2,280 
2,590 
2,400 
3,700 
5.900 

.2,100 
2,oz6 
2,300 
2,JOO 
2,300 
2 , 2 17 
2,310 
2,404 
'·592 
1,5!)2 
2,250 
3,200 
4.050 
z,soo 
3.470 
2,?()0 
2,700 



Aiv~:c·lls"J:a 
19l'8 

52 7· 9 

~3 7• 9 

54 7·14 
55 7·27 
56 7·Jo 
5?' 8· 6 
58 8· 6 
59 8· 6 
6o 8· 8 
61 g. 9 

6z 8-15 
6a 8·15 
64 8-24 
6s 8·'27 
66 8·:27 
67 8-27 
68 8 ·29 
6g 8, 29 

70 9· 5 
*n 9· .6 

7.2 9· 7 n ro:J2 
H 10-16 
7 5 )Q-24 
76 10·29 
77 10·'29 
78 10· 29 
'7.9 II· 7 
So '1 - 7 
81 II · 7 

82 1 I · 

83 II• 

84 11· 10 
85 '1-13 
86 I 1· 17 

*87 1 1· 1.9 
88 1 1·,23 
89 11•24 

90 r h Z4 
91 ll· 24 
92 1 2 - r 
93 12'• 1 
94 1 2• I 

95 1'2• 4 
9.(\ 1•29 
97 12·28 

98 
99 

roo 
t() l 
H)2 

103 

104 
105 
1o6 
107 
ro8 
C0 9 
·110 
111 
1 1 2 

ICJZ9 
I · 3 
, . 3 
I · 3 
l• 5 
I-ll 
J- 22 
J-2 4 

' '"8 
1•30 
2· 5 
2 · 5 
:l· s 
!: ~ 
Z• IS 

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

APPENDIX 

Weight 
Empty 

Atlantic Super Universal 7PCL-SM, W;rsp 42.5 l1.p. 
Landplane .• 3,ooo 

(fl:amilton Pontoo ns) .Seapla1\e . .. . . 3,550 
Arkansas . :103 Commandaire, 3.POLB, OXs 90 b.p. 

or .OXX6 102 h.p ............... .... .' .. .... .. 
JJot:ing 4oC, sPCLB, W.asp 425 h.p .... . ......... . 
Stcarmail C-3B, 3.POL11, WW zzo h.p . . . . . . . . ... . . 
Atlamic F~, 14PCLM, J Wasp~ @ 42·5 h.p ...... . 
Alexa nder Ar, 3POLB, WW 220 h.p . ..... . ... ... . 
~'\lexa.nder A2, OXs 90 h.p. o r O.XX6· 1<12 h.p .... . 
Alexander A3 & A4, 3l'OLl!, fl:iss.o 150· 1So h.v .. ,. 
Sik(>rsky S:~SA, II PCam n. 2 · Wasps @ 425 h.p .. . . 
Fairchild FC2Wz, si:'CL-SM, W.asp 4 25 h.p. 

Landplanc .. 
(Fairchild Pontoons) Seaplane .... 

Ste;~rnmn CJci, 3POL)lJ His.so 150-180. h.p .... .. .•. 
Curti ss Robin , :lPCLM, CIHLllenger · <7<> h.p .. .... . 
JJocing· B1E, 4PCFbD, Wasp 425 h.p ... . . ... . . ... . . 
Cessna A, 4PCLM, Anzani 120 h.p ..... ...... .. . . 
Loening, .,5l'CAmB, H ornet 5.25 h .-p •••.•. • .••.•.•. 
Loening, 6l?CAmB, Cyclone. 525 h.p .... . , .• . .. ... . 
Curtiss -Uo.ber'tson }{obin, 3l 'CLM, OXs 90 h.p ... .. 
Curt\ss-Roberison .Robin, 3.PCLM, Challenger 170 

h .p ......•. . ..... • . . . •. .. . ... . . . . . .. . ..... . . 
Mono-Aircra ft M<mocoupe, 2PCLM, Velie 55 h.p . . 
Spartan C-3, 3PO'LB, Siernc·ns 122 Jt.p ........... . 
Cessna A \V, 4PCU\f, Warner Ito h.p . .. ......... . 
Spartan (;..3, 3POLB,' 'Walter 1 ~o· h.p, • . .••.•••.... 
Stinson SM- t DA, 6PCLlll, WW •220 h.J> ... .. .. . . . 
J>a.i rcllild .FCz: sPCLM. Ch~llen~er I 70 h.J>. ...... . 
Strnson S.~i-rDB, 6PCLM. W\\ 22o h .. p . . . . ..... . 
Stins<:>n SM-rDC, z l?GLM; WW 2zo h.p ......... . 
Stinson ·s~f· I~DTI, zPCLM. WW 2:.?0 h .p., ..• ..•. , . 
Consolidated PT-1, 2POLB, H ispano r S<:>- r8o h.p . . 
Co.nsolidate.d NY-x, zPO t ll. ww· 220 h.J> . • .•.• . • • 
co·nsoiidated NY-z, zJ>O L-SJ3, WW 2 2 0 h .p. 

L andplane .. 
Scap.lane. , .. 

Consolidated O·ri, zPOLB., WW n.o ,h._p . . .. .. ... . 
Con solidated PT-3 and PT-aA. 21'0Ll3, \>VW 220 

' ·49 2. 
·3·522 
1,625 
7.390 
1,705 
1,459 
1,$77 
6,ooo 

Z,732 
J,0 / 2 
1.,790 
1,576 
2,090 
i,304 
3.867 
3,849 
·1,489 

1,576 
795 

r,sss 
1,22 5 
1,·310 
2,43.2 
;?,239 
2,522 

2,5 E4 
2,z8o 
t,Sos 
1,773 

r,8oo 
2, 145 
1,88r 

h.p. . . ........... . ..... .. ' . .. . . ............. • 1,747 
Consolidated Model 14. ;,POLTI, W'arner Ito h.p.. . 976 
E:amilton H-4s. SJ>CLM, W asf> 4~5 h.p . . . .. .... . . 3,342 
Laird LC-:fl', . ~OLB. \VW 22o. h .p .....•.•.• ..... . 1,81 2 
Ford 4-Xl', t 4PCLM; :~ . W\V !Ji( 220 lqt ...... .. . . 6,169 
K r eider-Reisner C-4, 3POLU, Co me t 1·30' lr.p· ... .. . X,JJt 
F airchild 71, 7PCL-Sl\1, Wasp 4'25 h .p. 

Landplane .• 2,930 
. S ea pla ne . ... · 3,210 

Loening Cz-C. 8PCAm11, Cyclone 5?5 h.p . . • .... • . • 3,894 
Loening Cz·H, 8PCAmll. Homet ;;zs h.p .. . . .....• 3,89·4 
Pitcairn PA-6, 1POLH. WW z zo h.p ....... ...... . 1,892 
Lockheed Vega, s:PCI..M, Waw 425 b.p . . . . . ...•.• z,49·z 
Hamilton H-47, 8l'CLM. Horn~! 5 25 h.p ... . .•.•.• 3 .• 45<> 
Mohawk Pinto MCV. zPOLM. Velie 55 b.p... . .. . . 8-:;8 
Atlantic FXA, t4PCLM. 3 Wasvs @ •FS h.p ..... . 7,780 
Kt·eider- .l~ eisner C·3• 3POLD, \ 'lamer 110 h.p ... ... 1,165 

)luhl CA·RA. SPCLD, Cydotte 525 h.p ... ... . .. . ... 3,542 
Uuhl CA-8D. SPCLJ.I, Hol)1et sz;; lr.p . • ..........•• 3,5 42 
T r avd Air 'Model 6ooo. 6PCL.M, WW 220 h. p . ... "•43" 
Drtmner-Winkle A, JPOL13. OX;; 90 h.p ...... .... 1,319 
Lockh eecl Air Express; sPCLM. Wasp 425 h. p .. . .. 2,533 
Curtiss F a lcon Mail Plane. rP6LB, Uberty ,ioo h .p. ~.~7~ 
Mttboney·Ryan B -.1 . 6PCLM, \VW lizo lr.IY. . .. . . • , . ·2,114 
Swallow· TP zP0T. R OXs 9<> lr .1> .... .......... .. 1,283 
lJoeing 95, 1 POLlT, Horo~t 525. h.p ........... .... J, 196 
New Stai1<1a n ·l J)..z4, sPOL B. R isso I80 h.p ....... 2,066 
New Stanclan l D·z.s, sPOLD, W\V :no h.p . . , . .... 2,010 
N t1w St:u1dard D•z6, 3POLJJ, VJW 220 h.p . . .. ... . z,o H> 
New. Standard D-27 , 1l'OT,R, 'W\V zzo h.p .•.... .. :z,oto 
Travel Air SC-2000, 3PQLB, Cu rtiss C-6 160 h.11 .. 1,659 
T ravel Air W-4ooci, 3P OLD, \Varner Scarab "" h. p. 1,370 

Uuf«l 
Load 

794 
2,553, 
J ,<)25 
5, 11 0 

786 
98 :> 
74T 

4,480 

:1,768 
2,428 

g6o 
86'1· 

1,5r0 
956 

2,033 
2,0·5 1 

i 28 

864 
555 
79S 

1 ·"35 
846 

2,068 
1,361 
1,9.78 
1,986 
2~220 

713 
j22· 

6QR 
69.8 
84" 

698 
4·74 

2,40·~ 
1,038· 
3.961 
1,069. 

2.570 
'.2,230 
2·,3.56 
z,Js6' 
1, 1 5s 
1,541 
~.300 

474 
4. 720 

Sss 

z,:;-;8 
2,5.58 
1,670 

83 1 
1,842 
1, 93) 
J,590 

542 
2,644 
I·,J·34 
],_1_9() 

1,390 
t,J90 

94' 
906 

Gross 
Waiqht~ 

$.150 
s, tso 
:1,286 
·(5,075 
z>65o 

Jz,soo 
2,491 
.2',44 I 
2,618 

10,480 

s;s·oo 
s;5<>0 
2~7 so 
2,44() 
4,s0o 
.2,260 
s,9oo 
5,9<>o 
2,2-17 

;?,440 
1,3s.o 
'2, 1:i0 
2,260 
-a, rso 
4 ,500 
3,6oo 
4~50.0 

4,500 
4,500 
z,s 18 
2,495 

2,498 
z,843 
2,723 

2,445 
1~4'50 
5,750 
2,85o 

10, 130 
2 ,400 

s,soo 
.s,soo 
6.250 
6~2$0 

'J.,0$0 
,4,033 
5.750 
l,JJ2 

12,$00 
2 , 000 

6 , 100 
6,J OO 
4 , l00 
2,150 
.4.375 s, t ,o. 
3,704 
1.825 
; ,840 
3,400 
3-400 
3 400 

.~1,400 
2,6oo 
2,.276. 



520 

A.T.C. Date 
N(). Issued 

1919 
1 fJ 2-20 
114 2-25 

115 2•26 
11~ 2•27 
117 3• 7 
1!8 3· 7 
119 3· i 
C20 3· 9 
121 3·>2 
122 6·•5 

12'3 3·15 
1Z4 3-18 
1 2 5 3 <20 
126 S·U 
127 3··23 
128 s· ·6 
1 29 5·29 

130 3·30 
131 Q-15 

132 3•30 

1;13 4· I 
134 4· I 
1•35 4• 2 
1.36 4- 2 

'37 4· 4 
138 4'-l;Z 
(J9 4·~5 
140 4•29 
1·41 5· 4 
r.f2 6·13 

•·43 6-17 

144 5·•6 
145 s-zo 
146 6- J I 
147 5·21 
•48 5·2 1 
149 5·2l 
I 50 $·22 
15 1 ;;.-~2 

1$2 5·27 
•53 5·25 
154 5·31 
's 5 s-3• 
t56 6- '4 
157 6- 6 
•sS 6-•o 
159 6-10 
r6o 6-to 

t61 6'-t l 
t62 6-ll 

t63 6-12 
r6:4 6-29 

165 6•14 
t6'6 6·21 
•67 6-25 
t68 6-zs 
169 6-28 
170 6·29 
1'71 7·25 

AIRCRAFT YEAR BOOK 

Airplane 
W<'ighl 
Bmpt:y 

li-Iono-Air-craft Monocoupc 113, zPCLll-·f, Velie 55 h.p. 

3;225 
1,327 
1~282 
l ,J.;zO 
1,320' 

Bacl• 3-CT-6, . 1 ol''CLM, 1 Hornet, 2 Cornets 785 Jr.p. 
(.>.rrow SJ?ortt 2POI~){, Le).ll(md .6_o-65 h.p . ..•.• .. . 
rravel Arr .l\-6.ooo-A·, 6l"CL11-J;, Wasp .450 h.p ..... 
General Ari?toc·rat "iz·A, 3PCLB, \Varner 110 h.p . . 
Command·Atre 3-C-3A, 3-POLB, 'Warner Ito h.p .... 
Wallace Touroplane D, 3l>CLM, Kinner K-s 90 !J.p. 
Com.mand·Aire 3-C-3U, 3POrJB, SH-14 r<>; b.p .. . .. 
Aer<>mari.ne Klemm L'2$·A, zPOL.M, Salmson AD-9 

40 h.p ........ ...... ·.. ..... ... .. . • .. • .. .. . .. 8•.5. 
Fleet Model 1, zl' OLB, Warner St:arab no h.p., .. 

Witl1 Belly Tank .. 
Advance \ .Yaco 1o-T, 3POLD, Wr-ight J·s 220 h.Jl .. . 
Ameri-can Eagle At-;>!}, 3POLD, Kinner go h.p .. . . . 
.SwaJiow F-28-AX., 3I'OLD, Axels<>n 115 h.p ...... . 
.Sikorsky S-38-H, ·rC).J?CAmB, z. Wasps '@ 450 h.p ..• 
·Stearm!'n M-2~ !POLB, .Cyclone _s 25 lr.p ......... . 
lluhl CA-6, 6I CLB, W.nght R·975·A 300 h.p . . . . . . 
Bcllanea CH3oo, 6PCL•SM, Wright R-975-A 300 h, l), 

Lahclplane .. 
Se:lplane ... . 

T ravel A.ir U-6ooo, 6l'CLM, Wright R·9-75·A 30<>h.p. 
l~leet Model 2, zl>OLB,, Kinner go- h.p . . . . . ... ... . 

With Belly Tank . . 
Ford 4--AT-E, 1-iPCLM, 3 'Vright R-975-A @i 300 

t ,ozz. 
1,075 
l ,i87 
1,220 
1,574 
6,43"' 
4·44.2 
2,4i8 

2,253 
2,&$3 
z,6o8 
1,010 
1,063 

h.p. . . ... 1 •••••••••••• •• •••••• • •••••• • •••• • • 6,6g6 
Boeing Model ro~ 1PO.LB, Wasp 450. h.p . . .... . . . r,8o.s 
Bourdon 13-z, 3l ' ol,U, S,H·t~ 105 h.p . . . •.. ....... 1,142 
B~!tler ll!ack Hawk·, 3POLH; \Wight J·s z2o h.p... r,88s 
Stmson SM-1F, 6PCLM., R·ns·A -3oo h.p ... . . .... . 2,6•4. 
Stearman C3·MB, 1.POLD, Wright J -5 z~o b.p ... • r,895 
Star Cavalier, 2PO.LM, Velie 55 b.p._............. 86z. 
Alexander A· t2, ~OLB, C.:>met 130 h.p . .•.•.. ....• t ,cS27 
Lockliee<! V ega, 5PCLM, :Wrigl\t R-975 3<>0 h.p ... z, t4o· 
.Akxilllde.r A-13, J.PQLB; Challenger 17o ·h.p . .. ... . 1,705 
Malroncy-Rya_n B5, 6PCLrS~1, W right R::97.5 3":0 h.p. 

Landr,1ane . . 2 , 25 1 
. Seaplane. . . . 2,58.2 

Curtiss-Robert~on Cr, 3PCL-SM, Challenger 170 h.p. 
Landplane •• 
Seaplane .. , . 

Curtiss-Robert.son C2, 31>CI.M, Challenge'r 'r7o li.p. 
Stiitson SM-2A.-\, .4l'CLM, Wright R-540 t6S h.p .. . 
Tra,•el Air ll-4ooo·, 3POLB, Wright J-5 220 h.p .. .. 
Travel Air BM-4ooo, tPOLB, Wright J-5 220 h.p .. 
T ravel Air A·4oOo, 3POLB, Axelson n5 h.p .. . .. . 

t,.63\l 
•• s.ss 
1',667 
1,9'72 
1,893 
~.928 
t,6ss· 
1,$90 
'•439 

Travel Air ·c-4000, 3POT-ll, Chall enger 170 h.p • ... 
Command-Aire 3-C-3 Trainer, d'OLl~ OXs 9<> h:p. 
Con\inand-Aire 3C-3A Trainer, zPOLB, '\.Varner r ro 

h.p. . . . . .. ; . . . . . . . . .... ... ..... . ........ . ... l ,z84 
I; aird I-C~, 3l'OLB, Wright J;,s .z2o· h,p .... . ...... 1,848 
I reland N·2-B, sPO-CAmB, \vnght R:975 300 h.p. 2,949. 
Int~rnationaJ F-17-W, ·3PQLB, Wright J-5 2~0 h.p. r,78o 
lnter'n~ttio'nal F-17-H, 3POLB, Risso I$O·t8o h.p .. 1.,755 
St<>ut (l'o.rd} s-AT-B, t7PCLM, 3 Wasps @ 450 h.p 7,5_76 
B'oeing 204, 6PCJ<bB,. W<!SP 450 h.p, ... • .......... 3137' 
S ilc<>rsky 8-38·-B, 1. 2-PCAmB, 2 Wasps @ 450 h.p ... C>,46o 
.Curtiss Thrush, 6l'CT-M, Cha11enger 170 h.p ... . . . . 2,232 
Curtiss-R.:>.bertson Thn 1sh, 6PCLM, Challenger· 170 

b.p. . .•.. ... . ... . ..... .. .......... .. .. ... . . . 2,232 
Stinson Sl'-f-zA-B; 4PCLM, W right J:·s 2,20 h.p ... . 2,169 
Kreider-Reisner C·4'C, ·3POLB, W right R-450 165 

h.f). . .. .. . . . ... . . .. . . ... . . . . ... . . .... . ..... . •. ,457 
lluhl CA-3-D. 3PCLD, Wdght R·975 300 JJ.p ...... 2,017 
Fokker Stand. Universal, 6PCL~I, \ 'lll'ight R-975 300 

h.p ..•.• . •.•. .. ...•......... . ..... . . ........ 
Stout ( F-ord} 5·-AT-C, 17.PCLM, ·3 Wast>s @ 4·50 h.p. 
Bourdoi• ll-4, 3POLB. Kinner K·s. go h.p ........ . 
Great (.akes 2T1, zPOLB, Cirrus Mark III 85 h.p. 
Waco •6s, -:3POLB, Wright_ R-5"0 r6s h.p . . . . . . . . . 

LeBlond 90 @ 90. h.J). 

2,482 
7.,soo 
l , i07 
1,0,0.2 
, ·,529 
2,4,65 
z,846 

z,697 

J-oc)<he~d Vega, 6PCLM, Wasp 450 h.p .. . . . .•..•.• 
Kreutzer K-3, 6PCLM, 3 Lel31onds @ 90: h.(> •..••• 
Kre.utzcr 1<-.2, 6l'CLM, z LeBlond 6o's @. 65 h.J>·} 

\Vith Starter Equipment ",807 
r 

Useful 
L oad 

502 
J,'-1.01 

459 
2,02$ 

783 
865 
780 
?oS 

s•o 
558 
745 
813 
Soo 
923 

4,048 
2,136 
1.t722 

!,797 
c,>nz 
1,62·2 

s6s 
7-57 

3.434 
895 
8oS 

1,0,15 
1,68<! 

m 
953 

1,7.13 
!)45 

1,749 
1,518 

9(\2. 
775 
933 

t,t 8o­
].~007 
l,o-72 

995 
1,007 

070 

706 
a,o66 
1,451 

920 
95 t 

s.6i'4 
t,t)29. 
<t,0·20 
1,468 

1,468 
J,031 

sss 
t,l83 

-r,S .I8 
6,ooo. 

768 
578 
956 

~. s68 
t,654 
1,748 
t ,693 

Gross 
Wci'ghl 

t ,JSO 
8,ooo 
1,270 
5;2.50 
2, 110 
2,147 
:2',100 
z,t2S. 

[ :325 
•.sl!o 
t,Szo. 
.z,6o.o 
2 ,020 
•,497 

10,480 
5:,$i8 
4,200 

4,05€1 
4,6o's 
4,230 
1,575 
J,8zo 

10,130 
2)70.(! 
1,950 
2,900 
4,300 
2,830 
1',400 
.:l,58o 
3,853 
:z,6so 

2,6oo 
z;69o 
2,6oo 
3, 152 
2 ,900 
J,OOQ 
2,6so 
2;597 
2, 10.9 

1,990 
2 ,.914 
4;400 
'2,7.00 
2,706 

13·,2.so 
s ,o.ob 

<IO,:j80 
3,.700 

4 ,000 
13,5.00 
t ,875 
•,s8o 
2;485 
4,033 
4,5oo 

4.445 
4,500 



A.T.C. Date 
No. lsst<ed 

19i!'t} 
I 72 7• 2 

173 7·26 

174 7·10 
175 7·16 

176 7·17 
177 7•19 

178 7·20 
179 7·23 
t8o 7·24 
t8J 7·26 
182 7·26 
•83 7·26 
t84 7·27 
185 7·27 
t 86 7·30 
187 7·.JO 
!88 7·30 

189 7·31 
190 7·30 
191 g. 2 

19 2 8· 5 

193> 8· 8 

194 8· 9 
195 g. 9 
196 S·IJ 
197 8·•6 
198 8·•5 

199 8·16 
2()() 8·16 
201 8·•6 

202 8·16 
203 8·2J 

205 8·17 
206 8·20 
207 8·19 
206 8-20 
209 8·22 

210 8·2J 
.31 I 8·24 
21 2 8·24 

"'3' 8-26 
214 8-z6 
'" 5 8 ·26 
216 8-28 
21 7 8·28 

APPENDIX 

Air·p/a~te 
Weight 
Empty 

Bach 3-CT-8, tol'CLllf, 2 R·s4o's & • Hornet 8s.s 
h.p . ........................... ... ..... . ... . 4,785 

] ,048 
7,0()9 

744 

Stout (Ford) 6-AT, •sl>C I~M, 3 R-975's @ 300 h.p. 
(with 231 gals. fuel) 

Nicholas-Beazley ND-3, :iPOLM, Lel31ond 65 h.p .. 
Travel Air SA·6oocrA, 6PCSM, Wa.w 450 h.p. E<lo 

] Fl. ..•.........••...•... . .......•.•...•... 3,576 
L•ird LCR·JOO, 3 l'OLD, Wright R975 3oo- h.p .... 1,922 
Cunningham-Rail PT-6. 61'CLB, Wright R-975 300 

h.p. • .......... . ................. . ... . ...... •,68o 
Allianc~ "Arg~" 2l>OL_B, Hess \Varrior 115 h.p .. . . •,on 
l'arks J . ,, 3PvLJJ, OX·s 90 h.p .............. .... 1,33• 
1\ mm Collegial~ 2P OLM, Kinner -"·5 90 h .p .. ... . 1,309 
Lincoln l'T\ •J'vLO, OX-5 9ol b.p ... .. .. ........ . . 1,428 
Cur!iss ]~l ee gling Ju!'ior, zl'OLB Challenger <70 h.p. 1,921 
Bocong 40·13 ·4, sPCLJl, Hornet 525 h.p . . . . . ...... J,8o9 
Comm~nd-Airc s·C·J, 3POLHt. Chall enger 170 lt.p.. I .482 
Comm~1Hl·Aire s·C·JA, J·POLu, IHsso •so h.p ..... 1,6to 
Swallow T l>-K, 2POLB, Kinner 90 h.p . . .......... 1,170 
Stearman LT-1.._ sPCLB, Hornet 525 b.p . . . ...•.•. 3,8go 
T :nvcl Air D.1!.·4ooo, 31>0Cl3, Wright R-540 165 ' 

h.Jl ......... .... .• .... . . ...... .. .. ..... . ... . 1,095 
T:avd Ai r IlC·4000, 3POLD, Challenger 17 0 h.() .. . 1,793 
Alexander A · TS, 3POLD, Kinner 9 0 h.p ... . · .•. .' ... 1,423 
Curtiss )' lccigling, •l>OLil, Ch:\llengcr •to li.p .... 1,990 

( with modificetc.ions fol' military t)lnnes) 2,005 
Metal Aircraft G·2·W l~lamingo, 8l 'CLM, Wasp 4.>o 

h.fl ...... ......... ... ................. . ..... 3.370 
Curtiss Condor CO, 21T•CL.B, z C. Conctueror's @ 

6oo h.p. . ............ .. .. ... .. . . .... . .. .. .. . 11,35:0 
S tinson SM·•AC, ~J)CLM, WriKht R-76o us h.p. 2,091 
Spartnn CJ·S, 3f'OLB, Wright R-540 165 b. f) .. .... 1,617 
P1tcairn J>A-6ll Jl>Ot..B, Wright R-76o 225 b.,, ... 1,8:zo 
Moth ocrG'M, .i>oLH, U H Gypsy 85 h.p . ........ . 1,oz7 
New Standard D-29, zl>OLB, Orrus Mark ill Ss 

h .Jl. . .•.............. .......•............... 1,097 
Crown D·J, zPOLD, l{jnuer 90 h.p .•.•....... ... . 1, 243 
Parks p . .z, 3POLD, Axelson 115 h.J! • . . .. .. . .•.... 1,458 
llfono Airc raft Monocoach, 4PCL:\l, Wright J·s no 

h.p. . .... . ....•.•..•.............. . . ... ..•.. 1,919 
Golclen Eagle Chief, •POL M, LeBlond 90 90 h.p . . 966 
Aeromnrine-Klemm AKr/a6. 2POL-SM, Lcl3lond 6o 

tis h.(>. . .....••.....••.• . •••••.•. [..andplane . . 940 
(Edo H Floats) Seaplane.. . . ',ogo 

A.romarinc·Kicmm AKL-26-A, zP OL-SM, LeBlond 
65 h.p ........................... LandJ.llane.. 954 

(Edo H Floats) Seaplane ... . t,og<> 
Trayel Air K·+OO~ iPOLB Kinner 90 b.p ....... .. 1,340 
Boerng SerA, zoP\.LB, 3 Hornets @ 525 b.p ...... •o.s82 
Cts.,na DC6, 4PCL!>I, Challenger t;o h.p . .. ..... •,;67 
Kreider-Reisner C·4·D, 3POLD, Challenger 170 h. p. 1,462 
Command-Airc 3C-3B Trainer, zPOLD, SH-14 113 

h .p .......................... ............ . . . 
General •oz·E, Jl'Ct.M, w.rigbt R-450 •6s b.p .... . 
Hoc1ng 203-A, ~POLB, Wnglit R-540 165 h.p ..... . 
Stinson S't\1-•·!!S, 6PCSM, Wright R·J75 300 h .p. 

(Eclo I l-'loats) 
Cnrtis Falcon, zPO r.U, Geared Conqu• re r 6oo h.p. 
<;•"1"'nnd·J~irc sC·aD, aP OLD. A?'elson 115 h.tJ. . . . 
KreHlcr·Rc•Sncr C6·D, zPOLD, Kumc:r 90 h.p . .... . 
New Standard l).zq-A, zl'OT~n. Ki•mer 90 h.p .... . 
S tinson s·M-6ll , Sl'CLM, WasJ> 450 h.p ...... . ... . 

1.340 
1,524 
1,789 
3.•98 

J,J67 
1,$()3 
T 1 0 1 $ 
1,0 75 
3.496 

2 18 8·30 
21 9 9· 4 
220 9· s 

Mono Aircraft MonoJ>rep, 2POL1\l, Velie ;;5 h.p .. . 783 
2,780 Lot:ning Commu ter, 4PCAmD, \Vright K 9·7S Joe> h. p. 

Curtiss-Ttohcrtson Robin J·I, 3l'CL-SM, Wright ·R·s4o 
165 h.t>· ..................... . .. . Landplaru:. . 1,542 

221 9· 5 

222 9· s 
223 9· 6 
.224 9· 7 

225 9· 7 

C:Edo DeLt(xe) Seaplane .. . . t . ;9o 
Curtiss-Rohertson Robin J-2, 3PCLM, W right R-540 

Fold~~~ jJ:~b.X,' sPc,\;~}i,' C~~~~~·c· :s~s· iJ:,;: :::: ::: 
Kreutzer K·s, 6PCLM, 3 Kinncrs @ go JJ.p ..... . 

•,s6s 
4,470 
2,745 

Now Standard D·zs·A, sl'OC13, Wright R-760 2:>5 
ll.p. . ........ 0 •••• 0 • •••• 0 • • 0 • ••• 0 0 ••••• 0 •••• 2,055 

New Standard l>-•6·A, 3POL:B, Wright 'R-760 225 
h.p. . ........ . ... ... . . . . . .. .. . . .. . .... · · . . · · 2,oss 

Uu/ttl 
Load 

J,f95 
5,096 
4,721 

629 

1,824 
•,o88 

r,67o 
538 
747 
643 
H O 
67 1 

::',271 
8;8 
9 13 
530 

:,J(>O 

l ,007 
1,007 

838 
696 
696 

.,,130 

6,J26 
1,126 

968 
1,200 

623 

535 
5'3 
86o 

1,173 
513 

50() 
soo 

576 
500 
940 

(,,918 
1,221 

901 

682 
n6 
788 

r,soz 

I,OJS 
•,430 
•.698 

'·345 

521 

Gross 
Weig/Jt 

7,980 
12,144 
lt,7JO 
1,373 

5,500 
3,0IC) 

2,70Z 
z,8oo 
2,261 
2,686 
!t,70 1 

s,Sou 

'7,678 
3,217 
•,sRs 
3.020 
t,6.so 

I ,632 
'·756 
2,3 >8 

1,440 
'·590 

'·530 
'·590 
2.z8o 

17,500 
2,988 
2,363 

3,012 
2 ,3 00 
2,577 
4-700 

s.z6s 
2,J7" 
I ,550 
1,6 10 
5·350 
r, 288 
4,oon 

• ·4•t0 
z.66o 

2,600 
6,!)01) 
4·443 

3,J45 



A.T.C. Datt! 
No. Issff~d 

l9Z9 
z:z6 9- 7 

229 
2JO 
2JI 
2 .32. 

233 

zso 

259 
260 

9· 9 
9·17 

9·17 
9-18 
.9·18 
9-IS 
9- rS 

9·21 

Q-21 

9·25 
9·25 

IO• Z 

ro- 4 
10· 4 

10· 4 

'.()- 7 
10· 7 
10· 9 
10-1:2 
JO-l2 
II· 8 
10·16 ' 
11·20 

10.·19 
10·30 

10-24 

1.0·26 
10·28 
ll-14 
11- 2 . 

tl-14 
II• 2 

II• 4 

AIRCRAFT YEAR BOQK 

AiYplcme 
Waigltt 
Empty 

New Stand-ard D ·.:z7·A, I P O'I-B·, ·wright R-7·6o 225 
h.p. . . ...... . .. .. '.' .. . . ..................... 2,%5 

Lockheed Wasp Vegq, 7l'CLM:, \Vasp 45<:> h.p, . ... 2,490 
Great Lakes zT-u\,. zPOLB, American Cirrus Mark 

liT 9P h .p ..•........ , ...•• .. . , . , . .. .. .. . , . .. I,O<Y<! 
General 1 11-C, ·• PQL:M, Warn"cir I 1 o h.p ..... ... . . 1,206 
Nicholas-Bettzley NU-3V, 3P.OLM, Velie 55 h.p... 772 
Nicl\olas-Beadey NB-J,G, 3POLM, Genet 8<:> [q;... 735 
Re4rwin :zooo-C, 3P.QLB, Challenger 170 h.p ...• .. 1;495 
Command-.~ire 5'C· J.C, 3POLB, Wright R-540 165 

h.p ...•.......... ' .... • .•..•.•.•........•.•. 
Eokker F -XlV, :r.PCLM, Hornet s:z5 h.p , .. ... ... . . 

I P'CLM, Hornet szs' h.{>. (Mail Plane) 
Mercury Chic T-2 , 2POLM1 LeDI0nd 90 h.p ...... . 

1,559 
4·346 
4,245 

935 
2,260 ·Curtiss Thrush "]," 6I'CLM, Wright R-760 n5,h.p. 

Curtiss Carrier Pigeon, tPOLD, Geared Conqueror 
6oo .. . .............. . . . ............... ... ... . 41Zto 

Simplex \ ·V·i·S, zPOLM, \Varner 110, h.p ..... .. .. I,152 
Brunner-Vvinkle llird B, 3l'OLB, Kittlle•· 90 h ,p .. I,199 
Waco CS225, s·POLB, Wright R-7<\<> 225 h.p 

Without Center Scctron Tank .... 1,628 
\1\litlt Center Section .Tank ...... 1,66.2 

Moo·eland M-1, 3POf,M, J-5 220 h.p ............. . 
J>airchild .Model 4a., 4PCLM, Wright R-975 3.<>o h.p. 
Cessna DC6A, 4PCLM, Wright R-975 3cio h.p .. .. 
Cessna DC6'S, 4l 'CLM, Wrigltt R:76o 225 h.p ... . 

:2;000 

z,S.sz 
t ;932 
1,87t 

Bellanca PM3o<>, 4PCLM, Wright R-975 30'0 h.p .. . 2,290 
For.d (Stout) 7AT, 15PCLM, z Wo·ight R-97·s's @ 

3.00 h.p. ;. 1 Wa,sp 450 h.jJ. 
7,-230 
7,-;>80 

7-92 
3',294 

Without Cent~r Section Tanks .• 
\Vith Center Section Tanks .....• 

P oyle Oz, 3>POLM, LeBlond 65 ·h.p .. , .... .... , .... 
Ireland N~G • . sPO-CA•nll, J.'> & w Wasp 450 h.J> . . 
Mono Aircraft Jl.fonospoo·t 1, 2PCLM, \Varner 110 

h,p, .. ..... . . .. . , .•..... , ..•............•... t,o.s6 
Mono Aircr-a(t MonQ'si)'ort z, •PCJ:.M,_ Kinner 90 

h.p ........ .... ............................. 1,053 
Stearma11 C3R, 3POLJ3, Wright R-7~0 22.5 b.p ..... I,74' 
Lockheed Vega, 7l'~LM, Wright R-9<7!;, 30Q h.p .. z,3.os 
Swallow Tl'>W, 2POLII, WarnH 1 "> h .p . •.•.....• 
Travel Air 4D, 3l'OLB, Wright R -760 2z5 hp . • . •. 
Star Model C; :.:I~CLM, LeBlond 65 h.r> .. :~ ...... . 

a,zot 
1,837 

8.61 
839 

1,677 
Davis J~-1, zPOL,l\t LeB!ond ?5 h.p . •....... ....• 
Waco CT225, 3P,OLB, Wnght R-760 225 h.p . . ... . 
Cotisolidatcd Commodore, ?sl'CF'bM, 2 Hornet .n's 

mhp ~~ 
Inlan<l Spo~t,' ~Poi:1i, · i:~ni,;~ci' 6~ · i.:,;::::::::::: i68 
KeystQne 'l<.-78-D Patrician, 2oPC'LM, J. Cycloites 

525 h. J). • • • ' ••.• · •.••. ·: •• : • . • •• ••••••••••••.• 10,22'4 
Cuttiss-Rober t'son T hrush J, 6PCLM, Wright R-760 

225 h.p . ......... ' ........................... 2;260 
Ryan B-7, 6PCLM, \'Vasp ·450 h.p ..... ........... ~-.so ;~ 
.M:obawk J\I.,.c, zPQLM, .Kin'ner 9<> h.p. . . . . . . . . . . 1,142 
St. Loui.s Cardinal C·2·9o, 2PCLM, Lelllond 90 ·h. p. 995 
P ar.am<1tmt Cabinaire, 4PCLB, ·w right R·54ll r65 b .p. 1,620 
Curtiss :Fledgling J-1, iPOLD, Wright R-540 165 h.p. :z,oo') 
Vervill~ 11>4, .APC.LM, Wright R-7.60 2 2 5 h,. p. : . . . . • 2·,12·5 
Curtiss-Robertson R1>bin W, 3PCLM, 'Warner 1 ui 

h.p. . ........................... " ... ....... 1,520 
II· 6 

II· G 
Curti~~ Fledgling J-2., zPOLI3, Wright R-760 :zzs 
. h.p .......................................... z,ll7 
Curtiss-Robertson Rohin 4·C, 4l'CLM, Challenger 

2 71 II· 8 

ll · l 2 

11·13 

tl-14 
11·1'3 

170 h.p ..... , .. ........ .... ..... .............. 1,676 
Bach 3-CT-9; 10PCLM z Wright R-76o's. @ 2:25 

h.p.; 1 \Va·sJ> 4So h.p ...... · .... : .. ........ .. 
Davis D-1-.K, zl'OLM, Kiiltter jo h.p ....• , • ... ... 
St. Louis Cardinal C-2, zPCLM, Le131ond 65 h.p .. . 
Rogers RB-X, 4POFbB, W right R-76o 2'2.,, lr.p .... . 

S,OJO 
9.25 
9~)1 

2,396 
Mono Aireraft Monocoach .215, 4PCLM, \Vright 

R-760 22-5 h.p .. •....• . .•...•. .• .....•.•..•..• 1,8'83 
Parks P -2-A, ·31'CLlJ., Wright R-540 r6s h.p .. .•.•• 1,483 

Usefitl 
Load 

5:78 
535 
629 
629 
885 

93·I 
2,854 
2,955 

578 
1,540 

3oJ9.0 
627 
-781 

972 
938 

<Soo 
1,448 
1,248 
·t,229 

z,Jio 

s.33o 
5,630 

.529 
,,s'66 

594 

597 
959 

I,9I S 
538 

1,0:4J 
539 
495 
923 

7.980 
5 24 

5;716 

'·5'40 
1,780 

6I8 
5.28 

t,oto 
691 

l,275 

780 

888 

2,990 
536 
$21 

I,034 

IJross 
Weig/tt 

t,58o 
1,741 
1~401 
1;364 
2,380 

2,490 
7,200 
7,.260 

'·Sl3 
3,8oo 

7,66o 
I ,7'79 
1,980 

2,600 
2,6oo 
2,8o:o 
4,300 
3,180 
3,100 
4·,~oo 

12,56o 
12,91·0 

1,·321 
4,86o 

t,6so 

t,6so 
~.700 

4 , 220 
1,739 
2,88o 
1;400 
1,334 
2,_9·oo 

17,600 
1·,290 

r6,.ooo 

~.so.o 
4,283 
1,760 
J ,5 23 
.2,.630 
:i,iO.o 
3.400 

Z~JOO 

j;oos 

z,6oo 

8,000 
r,4'6r 
1,45 0 
3 •. 430 

3-,100 
2,380 



<J.T.C. Date 
No. ls.wcd 

1928 

APPENDIX 

Airplane 
Wciot.t 
F.mf>l y 

t 1- 10 Consolida ted Model 14, 2POLB, Wamer 11 o h.p... 976 

6 

=7 
73 ss 
92 
!)3 

~a 
IOJ 

t06 

IJO 

IJJ 
134 
t6t 
177 

179 
t88 
193 

194 

'95 

196 
200 
220 

1929 
7·10 

7· 6 
10·30 
5· 13 
4• 4 
9· 5 

3• 7 
10 • 1 t 

6 -21 

9·11 
11 · s 
9•11 

11-JI 

TO· 3 
10·23 

11·15 

10·30 

T I· 7 
Jl· l t 
10- 2 1 

Douglas M-4, JPOLB, Liberty 12 400 lt.p. 
Small wings .. . 
t ... ,rge wings .. . 

Boeing 4o-1l, Jt'CLB, Hornet 525 h.p ....... . . : . •. . 
Spartan C-3· • ~o. 3l'OLJ1, Walter 1 :o h.p . .. . . • . .. . 
Hamilton H -45, SPCLM, Wasp 450 lr.p . . .. . . . . . .. . 
P itcaim l 'A-6, •·JPOLD, Wril(lr t J·s 220 h.p . . ... . 
Lockheed Vega, s-PCL-SM, \.Vas p 450 h.f>. 

L~ndpl;lll e .. 
(Edo .Flo:.ts) Seaplane . .. . 

Hamilton H -47, SPCJ:-M, I-lornct s:s lr.p .. . ... . . . • 
1'okk~r FX-A, 14PCLM, 3 Wasps !(!J 450 h.f> ... . . . . 
Curtiss Fa lcon l\fail Plane, tPOI. Jl, l,ibert y t zA 

4 00 h.(> . ..••.•.•..•••••••••••..•.••.•••••• . • 
Boeing Model 95, t-P OI.ll, Hornet 525 h.p .. . . . .. . 

(Wit h =!i gals. ~-xtra fuel) .. 
Gen~ral Aris tocrat 102-A, 3PCLJ\'f, \Varner 110 lq>. 
Bellanca C H -3oo P acemaker, 6PCr~sM. }{.975 300 

h.p. , ..... . . ... .. .. .... , . , , , ..... Lam! plane . . 
Landplane with extr<• tan k . . 

Seaplane .... 
Seapla n e wi t h extra tank .. 

T ravel Ai r· S·6ooo-Il, 6PCL-SM. Wright R-975 300 
h.p. . ......• . . ..... .............. r.andplmtc . . 

(Edo K Floats) s~aplan~ .... 
F leet z. zt>OL-Sll, Kinner 90 h.p . .. ... r.audplane .. 

With llclly T~nk .. 
Seaplane ... . 

With Helly Tank .. 
floeing Morlcl 100, rPOLD, Wasp 450 h.p ...•.• . ... 
Bourdon Jl.o , 3l>OLU, SH-14 ''~ lq1 ..... .... . ... . 
Stinso n SM·•·Afl , 4PCLM, Wrtght /-s. 220 h.p .. . 
Cunni ngham-Hall P T-6, 6l'CL1~ . \Vnght R-975 300 

h .p. .. . .... . .... .. .... \.\,iii; 'sil;g[c' C~l; .:r;;,~:: 

Parks P-1, ~]'OLH, OX•s 9o h.p .. ........ ..... .. . 
Travel Air £ -4ooo, 3POLB, Wrrght H-540 165 h .p . . 
Curtiss Condor CO, 21PCLB, Geared Conqueror 

J,~os 
J,s8o 
3,7 14 
1,310 
3.639 
r ,892 

!:'!,40: 
2,<)]7 
3,699 
],780 

3.341 
3,196 
3,22~ 

E1J l7 

2,275 
2,387 
:2,8 ro 
2,92 .t 

2,6o8 
3,030 
1,01 0 
1,063 
1,183 
1.223 
1,882 
1,139 
2,16<) 

z,68u 
2,670 
1,331 
1,6!)5 

Goo h.p . .............. ... ... ... .. . . ..... .. ... 1 1,574 
Stinson SM-zAC 4PCL:M Wright R-760 225 h.p ... . >,091 

SM-zACSJ 4PCS~L Writth t R-76<> 225 h.J> .... 2,396 
Spartan C3·tOS, 3l'OLH, \Vnght R-540 r6s h.p . .. . t,6t7 

(Without Fuselage Tank). . 1,6oo 
Pitcairn l'A-1, ~POLl), \Vright R-760 225 h. p ..... 1',820 
Parks 1'-~. Jl>o'Ln, Axelson 1 15 h-JL .. .... .... ..• 1,458 
Curtiss-Robertson Robin J·•, 3l?<.:L-SM, W right 

R-540 165 h .p ... . . . ..... . ..... .. . . Lnudplane , . r,625 
Seaplane... . 1,790 

Li ncoln Alt·craft Co. Mod el :P1', zPO!.Il (Kiun~·· 90) 1, 176 
Tr~vel Air, 4l>T~-,.1 POLJ.l (A. C. E . I.~· I, 140) .. .. .. . 1,53> 
Fokker, F-.12, 32YCLJ\f (4 P&W 425) ...... . ..... . . 14,206 
American Eagle R-;40, 3POI,J1 (W1·ight t 6S) ... . . . 1,759 

523 

Useful G.-o.u 
Lfl(lfl Wei{l ilt 

554 

•.495 
:2,195 
.:1,365 

840 
2,1l T 
, ,, 5s 
1,54 r 
J,721 

~.oS t 
s,Jzo 

1,924 
2,644 
z,6t& 

783 

r,8oo 
1,9 13 
1,Hoo 
1,9•3 

1,622 
1,5<)0 

565 
757 
HJ 
7•8 
817 
760 

1,031 

1,670 
t,68o 

747 
1,007 

6,J26 
1,1z6 
J,IJ6 

~~ 
C,200 

86o 

898 
870 
591 
Bs1 

8,294 
So• 

1,530 

4,900 
5,775 
6,0]9 
2,15f) 

5o750 
3,050 

4,0J3 
4.698 
5,750 

lJ,JOO 

s,z6s 
5,840 
s,84o 
:?,1 10 

4,0j5 
4:300 
4,6ro 
4.835 

4 ,2,10 
4,6~0 
1,575 
1,820 
1,726 
lt95l 
z,699 
1,899 
J , :200 

,4,J ~O 
4·3·50 
2,0 78 
:2,702: 

17,900 
J.21)' 
3,52:2 
z.,sss 
2,4;8 
J,OZO 
2,3 J8 

2,523 
z ,66o 
1,707 
2,388 

.:?2)$00 
z,s6o 

AIRCRAFT APPROVED FOR LIC E NSE WITHOUT APPROVED 
TYPE CERTI F ICATES 

J,1emo D(lle 
No. ApprO'I"'d 

::· J I· 1 · 29 
2· 2 5· 7·29 
2• 3 S·Z2•Z9 

:- 4 10·22·28 
2· 5 6- 1- 2 8 
2· 6 3- 1· 29 

Dec. 31, 1929 

G•·oss 
Ai,·pla"c Wei11hl 

Alexander A-7, 3POLn, SIT-1: 128 h.p ...... z,soo 
Fokkcr FX, t4"PCL~-f, 3 W"sps (II> 450 h.p ... 1 o,;oo 
F okke r Su per-Universal, 4PCL)f, Wasp 450 

h. p ........ . ... . .... . . ........... . ...... 4,500 
Hoeing So, 14PCLB , 3 Wasps @ -150 h.p ..... •.s,66o 
Breese s. sPCLM. \Vri~thl Js 220 h .Jl . . ... ... J,IOO 
Buhl Army Training, zPOLB, Wright Js 2 2 0 

h.p. . ....• .. ......•.•••.•..•... . ........ z,s83 

ll'lf•·s. 
Nos. 

45 I 
1000·1004 

Soo.Sor 
IOJO· IOJJ 
All 

One only 



AIRCRAFT YEAR BOOK 

Mtmo Date Gross 
No. Approved Airplane Weight 

2· 7 u-,6-zS Cessna, 4PCLM, \ Vright Js 220 h.p ..... . ... . 2,435 

a- 8 1 - 5-29 
2· 9 9·25·28 

:Z· IO 

2 · ll 1 0·27·28 

2 · 12 2·16-29 

2· '3 
2 • 14 
2• IS 
2 · 16 
•· 17 

2· 18 

2 · 19 
2· 2 0 
2· 2 1 
2 · 22 
2· " 3 

3· 1•29 
11·16-28 
8-27·.28 

7·18•28 

9·2.2·28 
I I· 1 -27 
II• 1•27 

6-15·28 

2· 24 10·24·28 
2· 25 7· 6-z8 

z. z6 
2· 27 
2· •8 
2• 29 
:1· JO 
2· 31 
2· 32 

2 - 33 
2· 34 
z,. 35 
2· 36 

<~· 37 
2• 38 
2 • 39 

2· 40 

2• 41 

%• 42 

2· 43 

2· 44 
2 · 45 
2· 46 
2· 47 

2· 48 
Z • 49 

2· so 
2· St 

12· 1-28 
12•21•28 

l-1 2-29 
I• 4•29 
2·16·29 

1 .2· li·:28 

2· 2·29 

1•19·29. 
2·25·29 

2 · 2·29 

8· 2·29 

2-16·29 

19?9 
Z-21 

2•2J 
3· I 
6-28 
J·23 

3·19 
J-2.2 

3·26 

s- 2 

Cessna, 4PCLM, SH· t z 128 h .Jl . .•.. . .• .. .. .. 2,260 
Stout (Ford) 4-AT-A, 14PCLM, 3 Wright 

Js's @ 220 h.p ....... .. - ................ 9,300 
Superseded by A.l'.C. No. 87. 
Stout (Ford) 4-Al'-C, 14PCLM, 2 Wright 

Js's@ zzo h .p.; 1 \Vasp @ 450 h .p ..... .. 1o,ooo 
Stout (Ford) s·Al'·:B, 14PCLM, 3 Wasps @ 

450 h .p ........• . .....•... . . . ............ 1 z,6so 

Hamilton 43, 8 P CLM, Wasp 450 h.p ......... 6,ooo 
Superseded by A.T.C. No. 94-
International F-•8, sPCLB, Wright J s zzo h.p. 4,ooo 
Ireland N-z , si'OAmD, Wright Js 220 h.p ... 3,6zo 
Laird LCB, 3'POLB, W right Js :zzo h.p .•... . z,Sso 

Mahone~Ryan B· t , sPCL-SM, \Vright Js 22o 
h .p. (,Fairchild noats) .•...•. .•.. • • - . - -- - . - 3·300 

1\~cta! Aircraft G·!.! s_PCL'M, W<.~sp 450 h .p . . . s.ooo 
Ptt.catrn PA-3, 3Pvt;n, OXs !W h.p .•••. ....• 1,965 
P itcairn PA-4, 3POLB, OXs 90 h.p . . ........ t,88o 
Suf•ersedecl by A.'r.c. No. 9 2, 
Sikorsky UN-4 Wing on )N-4D, 2POLM, OXs 

90 h.p .. - ... - .......... ............... ... 2, 100 
Stinson SM-tD, 6PCLM, Wright Js zzo h.p • . 3,485 
Travel Air Smith Incubator, 3POLB, Anzani 

120 h.p .................... . . ........ .... 2,180 
Travel A~r Huff-Daland, 3POLB, OX5 90 h.p . z, t8o 
Travel Air 5ooo1 sPCLM, W r ight Js 220 b.p. 3,6oo 
Superseded by A.T.C. No. 109. 
Thaden T -t, 7PCLM;.o Wasp 45o b.p ...... .... 5.320 
Boeing 40-JJ l'llodlfieo, 4POLB, Hornet 525 b.p. 6,079 
Superseded by A.T.C. No. 103. 
Stout (Ford) s-AT-A, 14PCLM, 3 Wasps @ 

450 h .p . . ... . ... .. .. . •.. ...... . ... .•....• 12,1 so 
Rrunner-Winkle llird-A~.3POLB, OX5 9o h.p. 2, 150 
Fokker F-7, toPCLM, nornet .525 h.p ....... 7,553 
Trave-l Air, 'W-4ooo, .3POLB, \~1arner 110 h.p. z,n6 
Sikorsky S-38-AH, 6PCAm B, 2 Hornets @ 525 

h .p .. . ................... ............ .. . 10,480 
Curtiss l?alc.on Cargo, .z.POLB, D -12-D 4.~5 h.p. 4,6;8 
New Standard l>-24, sPOLTI, H isso 18"0 b.p .. 3,400 
Ai·r Associates Avro Avian, •POLB, Cirrus 

8s h .p .. . ...... . .. . . . . .................. . 1.450 

Fairchild FC-2C, 5PCLM, Curtiss C-6A 16o 
b.p .• .••......... ....... '.' ..... - . ... .. .. 3,300 

Moth (British), zPOLB, DH Gypsy, 85 b.p ... t,6so 

Travel Air 2000, 3POSU, OX; 90 h.p. (Edo 
F loat s) ... .............. .. ... ........... 2,351 

Boeing 64 Navy T raining, 2POLB, \Vright Js 
220 h.p .•....•..........• .... . ...•• •.•.. 2,735 

Kreicler-Rei sner C-;, 3POLll, \11/arner 110 b .p. 1,255 
Douglass 'M-4, 3POL~ . Hornet 525 b.p . . . . . . . 
.Bub! CA-8, 6PCLB, Wasp 450 b.p ........ .... 6.too 
Aeromarine-Kleonm L-zs-A, zPOLM, Salmson 

AD9 40 h.p ... ...... .... ... - ............. •,325 
American Eagle A· l , 3POLB, SH-12 128 b.p .. 1,960 
Butler Black Hawk, 3POLB, Wright J; 220 

h. p. . •.....•...•.• •.. . .. .. • ..... •...•... 2,859 

Ma:~o"T:.~-~·.• .. ~--~· ... 5~~~~f: . . :~~i~~-t-. ~-:~~ 3,704 
Buhl CA-6 Special, 4I'CLB, Wright R-975 300 

h.p .•••.••...... . . . ....•.•............ .. 4,050 

IIJ, 
uS, 
t25, 
142, 
147 
All 

1· 14 

47 

Mfrs. 
No.r. 

1 J6, J 17, 
l.ZO, J2 t, 
135· 138, 
l43t 144, 

4 and up if built 
for NAT or TAT 
One only 

1 1-1 2 
16 and up 
)Ifg. before Oct . 
r, 1928 

6 1 
I 
All 
All 

A ll 
All 

277 
,SO I•50Z 
Only rcliecnsing 

All 
1095 

1•3 
1000· 1008 
6t 7 
All 

'4·6 
3 and 
101 , 102, 104 

'35•143. 157. 
166, t86·190, 
194·197, 24Z• 
281 

s?. s8, 87, 89 
341,814, sss. 886, 
910·913, 924·926, 
978-980, 1044, 
1063. 1064. z..ll,. 
6A 

Two only 
179, t 8 t, •ss. 
SI4-
J4 and 39 

1 , 2 , 4 
•so 
103 

184·186 

43 



,'.!temo Date 
No. Approved 

19.lSI 
2· 52 3·28 

2· 53 3·29 
2· 54 3•30 

~- 55 4 • 15 

z. 56 4· 1 
2· 57 6·12 

•· s8 4·12 
2· 59 7• 9 

2· 6o 4-13 
2· 6r 4•19 
2· 62 7·31 

2· 63 5· 14 

2· 6 4 6·1 0 
•· 6s 6·•4 

2 · 66 5•13 
2· 67 5•13 
2· 68 5·15 

2• 69 6-16 

2· 70 5·22 
2· 7 • 5•31 
2· 72 7·24 

2· 73 5·3 1 

2· 74 6- 4 

2• 75 6·12 
2· 76 6· 11 

2· 77 6·14 
2· 78 6·14 
2· 79 6 ·14 
2 · So 6·•4 

2· 8! 6· 18 
2· 82 6-•7 

2· 83 6·21 
2 · 8-1 7· 2 
2· 8s 6·24 

2· 86 6·28 

2· 87 7· I 

2• 88 7•'7 
2 · 89 7· 3 
2· 90 s. 7 

2 · 9 1 7• 8 

2· 93 7•17 

APPENDIX 

Airplane 
Gross 

Weight 

Bellanca CH·JOO, 6PCJ. :M, \Vright R·975 300 
h.p .....•.•.. .... . .... .....•... . ........ 4,050 

Stear·man Cz·K, 31'0LHLSH·12 128 h.p ...... 2,400 
Keystone K-47·A, I • PC B, 3 Wright J s's @ 

220 h.J:l .. .......... . .. . ... . .... . . . . .... .. I0,6M 
American Eagle " A," 3l'OLH, Hisso I S<>· I80 b.p. 2,463 

Bourdon D·2, 3POLD, SH· 14 10..)_ h.p ........ I 950 
I nternational F· •7·H, 3POI~B, Hisso 1So·18o ' 

b.p ................................. . ... 2 706 
Stearman CJ·L, 3POLB._ Comet 130 b.p ...... z' 525 
Curtiss Fledgling, zPOLn, Ch:lltenger 170 h.p. z;686 
(Convertible military planes permissible gr. 

\\'t. 2JJOI )._ 
S tinson SM·IDb6PCL!!£. Wright R-975 300 h.p. 4,300 
Crown B·3. 2P r.B, Kinner 90 h.p.. . . . . . . . . . I ,Soo 
M etal Aircraft Gz.\V F lamingo, SPCL.M, Wasp 

450 b.p. · . · · .. · . · · · · · .•.•. .. •. · ..••• · • • • • s,Soo 
:Metal Aircraft G.z Flamingo, 6PCLM, Wasp 

450 b.p .... .. · .... · •. • · . . ... • ... . . . ...... 5,7r8 
Boeing 46·D Modified sPCLDJ.. Hornet 5~5 h.p. 6,075 
Moth (American) 6o·G. :PuLD, DH Gypsy 

Ss h.p .......... . ... ......... ........... . 1,sso 
Lincoln J·A, 3POLD, H isso xso h.p ... . ....• 2,718 
Metal Aircraft Gz-H, 6PCLM, Hornet 525 h.p. s ,89o 
Sikorsky S·JS·B Special, 1 rPCAmD, 2 Wasps 

@ 450 h.p . ........... .............. . . .. .X0,480 
Sikors1cy S·J8·D Sp~cial, 4PCAmD, 2 Was1.s @ 

450 h.p ....... .... . ...................... I0,480 
Stearman CJ·K, 3POLB, SH·t4 tz8 h. p . . .. . . 2,4oo 
Curtiss Falcon~. 2POLD. Conqueror 6oo h.p .. 4,560 
Duhl CA·JD ::.pecial, 4PCLB, W r ight R-975 

300 h.p. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 3,200 
Stinson SM· 2AA, 4PCLM, Wright R·S4o 165 

h.p. . ..... .•...•..•..•. . . .. .. •. .....•... J,JS2 
Sikorsky S·J8·B, Special, 6PCAmD 2 Wasps @ 

450 ll.p . •. •. •• ... .. .. ..• ........••.•.... 10,480 
Metal Aircraft G2·H, SPCLM, Hornet s•~ h.p. 6,ooo 
Travel Air A·6ooo-A Overland A1rway, 

7PCLM, \Vasp 450 h.p ... . . . . . ...... .. . .. s,soo 
Spartan C3·3, 3POIJ1, Challenger 170 h.p •... 2,6<>6 
S partan C3·4, 3POLB, Axelson It 5 b.p ...... 2,486 
SJ>artan C3·5, 3POLll, Wright R·540, I65 h.p. 2,587 
Stout (Ford) 6-AT·S Specia l, 2PCSM, 3 

Wt·ight (Brewster flo~ts) R·97S's @ 300 h.p.tz,soo 
Kari.Keen Coupe, 2PCLM, Velie 55 li.p ... . .. I,400 
Moth (American) 6o·Gll'f, zPOLB, DH Gypsy 

Ss h.p ....... ............ ... . ....... . .... 1,6so 

Boeing IOO Special, 2POLB, Wasp ~so h.p ... 2,6g4 
Travel Air D·4ooo, 3POLD, Wright. J s 220 b.p. 2,6so 
Keystone K·78, zoPCLM, 3 Cyclones @ s•s 
Fai~~l};ild ·;;; sPCi.:~; ·\,;~ig.ht. ii.975· 3~~· i.: i>:: t~;:~ 

Aeromarine·Kienun, AKL·•s, 2POSM, Sahn· 
so11 AD9 40 h.p. (Edo floats) . .........•. • 

Doyle O,z. 2POLM, LeUio nd 6o 6s h.p .••••.• 
Stinson S'!>f·6R, 7PCr.M. Waso 450 h.p" ..... . 
Mono Aircraft :l.·fonoprep, • t$QLM, Velie 55 

b.p ........ . .... •.•..•........ ..... . .... 

Curtiss·Robertson " C" Robin Special, 3PCLM, 
Challenger I 70 h.p ... ... ..•.. .. .......... 

St. Louis Cardinal (;.z, zPCLM, LeBlond 6o 
65 h.11 ..•...•....•..•..•.•.•.•.•••.•.•.•. 

1,490 
I,J.2 1 

s.ooo 

Laird LCA-A, 6PCLll, Wasp 4 50 h.p ... . ..... 5,338 

12!) 
117 

137 

Mfrs. 
fofos. 

525 

103, 168, 17 I, 
r8r, 200, 206, 
230, 240 0 2$5• 
259. 276, 286, 
290, 29 1, 297, 
313, 315, 39-" 
2·7 

3 4·68 
16g 
1 and up and 
ll1 and up 

300·307 
37 

2 
All 

t3, th, te, etc. 
250 and U(l 

3 

114·7-114·8 

114·9 
:,o9 
45 and up 

I046·tOS5 

lt4· 1~ 
9 and up 

1,078 
"" and up 
lOt und up 
101 and 1111 

6-ATS-1 
210 and up 

1C and up and 
41 and up 
10!)4 
6go and up 

186 
FC·• ' s under 
ATC 10 after re· 
worki ng at fac· 
tory 

2 and up 
A·8- A·I4 
2000·2001 

6oo4·6oo6, 6o •3· 
6o 17, 6oso UJI 

180 an(l 210 

103 and up (with· 
out dual con· 
trois) 
t63 



sz6 

M emo Date· 
No. A pproved 

I9_29 

2- 99 
2-10-0 

Z•JO'l 

2 -10-2 

2·103 

2-104 

2•105 

2-106 
2·107 

2-108 

2 -1 09 

z-rxo 
2-lll 

2•1' t2: 
2-113 

2-IT4 

~· tiS . 
2-tr6 

2·11.7 

-2-nS 

2·U.9 
::l--120 

Z·I·2I 

.2-122 

.2-t 2.S 
2• I26 
2·1·~7 
2-1 28 

2-129 
2·13(} 

:2-1 31 
2·132 

2-133 

.2•134 

.2•135 

2-136 
.2-137 

-8- 2 

8- 9 
'8 ·12 

.S·tS 

8-t6 

8-16 
8-22, 

8 -23 
8·27 

8-27 

8-29 
9· 4 

9· 6 

9- 6 

9· 6 
9- 6 

9- 6 

9- 6 

9- 7' 

9- 7 

9· 7 

10- 4 

1()· 4 

10-

AIRCRAFT YEAR BOOK 

Gross 
We·igltt 

Kr eutzer K-2, 6PCLM, 2 LeBlond 6o's @ 65 
b .p. ; r LeBlond 90@ 90 h .p .. . . . .. .... : . 4·445 

Pendiilg. 
Americ.an Aeronautical Sa,•oia M archetti S -56, 

.zPOAmB, Kinner 90 h.p .... . .. :: . ..... . . 1,870 
Stout (Jo'ord) 6-AT, t 6PCLM, 3 Wright 

R-975's @ soo h.p . ........ ... . ...... .. ... 12,176 
Bach a-CT-s, t~PCLM. 2 Comets @ 130 b.p.; 

1 'Wasp <lil 45·o h.p . . ... • .. . •... . ..... . ... 8,ooo 
Parks P-. .2, 3 l'OL ll; Axelson 115 h.p .. . .. • . ... 2,318 
International F · l ·i, 3POLB, OX5 go b.p. or 

OXX6 10.2 h .p ... : . . .. .......... . .... . . .. 2,3;6 
Waco .22o, 3POLJl, W r il(ht Js 220 h.p . .. ... . 2,310 
\-Vaco 220, 3POSB, Wngbt J s 2:2o h .p. (Edo 

DeLuxe Floats) ................ . ....... .. 2;66o 
Alexander A-14_, 3l'OL13, Wright R-5~0 165 

h.p. . ... - .... . ... . .... . . .. .. : . . . . . . . . . . . 2,588 
Bach 3-CT-S, 9-PCLM, z Wright Js's @ uo 

h.p. ; 1 Wasp @ 450 hJJ ... , .......... . ... S,ooo· 
Mahoney,Ry.an B-3A, '6l'C.LM, \ Vright J's 220 

b.p . ..... ........ ........ ....... .... .. ... 3,700 
Real'\v in 2ooo-C_, __ 3POLB, Challenger 1·70 h.p .. . 2,380 
Golden EagLe Chief, zl' OLu:[, LeB!ohd 90 · 90 

h.p. . . . . .. . . .. . ................ . ...... . . 1,48o 
Atlantic Coast F s·L, •4PCSB,. z Liberty's @ 

4~oo h.p ........ . ................ . .. . .. . . . 1J,6oo 
Mono Ai•·craft Monocoacb, 4PCL:M, Wri·ght Js 

zio h.p ... . . .... . .... ~ . . . ... . . .. . . ... ... ... .'3.69'2 
Arrow Sport, 21'0LB, Kin11er 9.0 9!> h.p . . .... 1,5.29 
Aeromanne-Klemm AKL-26 ·Special, <2POS M, 

LeBlond 6o 65 h.p ...................... .. t,SJ)O 
Fleet· Model 3, 2P OL B W right R-540 •6s h.l>- z,ooo 
Viking ~Scl:U-eck) 1 7-HT-4, 4P0 FbB, Hisso 

x8o ll.p ..... . . .. . .. . .. . . .. . . .. .. . .. .. .... 3o3!'3 
'l'-aylor Chummy B-~. :>,POL M, Kinner 90 

90 h.p .. ... .. •.• . . . . . . . . . . . . . . . . . . . . . . . . . . ' ,643 
llfotb 6o-GM, · zl?OSU, ))H Gypsy -85 h.p . ...... 1 ,6.40 
Loening Go•·-sf Planes C-2-C, 9PCAmB, Cy· 

clon-e szs h:p .. .. .............. .. .. .. .. .. 6,135· 
Commantl-Aire s'C·3C, sPOL'f!, Wrigl•t R-540 

t65 h.p .. .. : . ., .......................... '"•490 
Avll eo L i(}re et. Olivier L e'O 180, zPCFbM, 

SalmsQn 9Ac 180 h.p .............. .. ..... 2,165 
Davis V-3, 2POLM, L eBlond 65 h.p .. . . ... : . r ,szS· 
Mono Airc raft Monocoupe uj Special, .:1PCLM, 

\-Vart\CI' ITO l1.p .... . ... ........... .. ..... 1 1~50 
American Eagle P haeton, ·3POLB, \ Vrigbt 

R-.76o,. 225 h. p . . • • ... . •..•• •. • .-. . . • • • . . • • • z, r89 
.Cur.tiss 'Kingbird C, 7PCLM, z Challengers @ 

170 h .p . . .• . . . ..... . .. • . • ... - . .. . . .. ... - . 5,6oo 
American Eagle .Ph;teton R-540, 3POLH, 

W right R-540 165 h.p· .. . ... . · .. ... : : . . . . .. z,6og. 
Ste~rman C3-B, z.POSB1 Wright Js '2 2 0 lq~; 

( Edo F loats) .. . . ... .. ...... . ...... .... .. .2,(>6o 
Hamilfon H-471 7P'CSM. Hornet 525 h.p .. . . . . ·6,375 
Superseded by A.T.C. No. 235. · 
Faircltild 42, 4:PCLM, Wright R'915 ·3oo lt.p . . _4,300 
Mollo Ai·r.cra-ft Monopr ep, zP OLJI<I, VeJi·e 55 

b-P.· ••. . . . .. . . . . ... .... •• . . , .• .•. ... •.. . 11288 
Ham1lton H-47, SP CLM., Cyclone 525 h.j) .. .. . 5,750 
'Stout Dornier Superwal Do R Cas, 29PCl'bM, 

4 H ornets @ 5~5 b.p .. .. .. ... .. .. .. ...... 31,15'0 
Courier PB-1, 3l 'CLM, Kinner 90 ·h.j> .... . ... >,095 
Curtiss-Robertson Robin Hisso, 3PCLM, Bisso 

rso l!.p .. .. . . . ...... .. ... .. ....... .... ... ... . z,s6o 
.Bub! CA6 Special No. 48,, 4PCLB, P&W Wasp . 

4 $ 0 h.p . ............. . ... . .... . . . ... .... . 4 ,20'0 
Mono Aircraft Monosp(}rt '• :2PCLM, \Varner 

uo h.p .. .... ..... ...... . .............. .. ,,~so 

Mono Aircraft Monosport a, 2PCLM, Kinner 

Sti~~o: gr;r~;; ·3·Pci::it',' i(;;,;.;e·r· 9~· i;.p:::::::: 
C<>mm.and-Aire (lC3A, -3POSTI, Warne r 110 b.p . 

(Edo DeLuxe FLoats) .............. . ... .. 

•.6so 
2,500 

2,305 . 

104 

50603 

3 -and up 

2 
2951 and up 

40•1 00 
A11 7 and ur> 

8t8 

849 and up 

8 

z t o ·anCJ .up 
101 and. up 

803 and till 

J'-5 

s'ooz-soo7 
41.2 and up 

-2-32 and up 
166 

133 

9 and up 
49 and up 

2 16 and 232 

\-V' 92 

321 

550 

sso and .up 

245 
s8 

1•3 

6oso-6oss 
All 

189 an.d .19 '1 
100 

112 

2·0QO-ZOOt, ~002, 

·ZOOS 

2003 and 2004 
102!), 1033. 1037 

W -79 



APPENDIX 

Memo D M c 
No. A p(>rov€tl A irp~a"c 

Gross 
Weit1ht 

Mlrs. 
iV<JS. 

2•138 

2·139 
2·1 40 

2•14 1 
2• 142 

2•1 43 

2· 144 
2•145 
2• 146 

2• 147 
2• 148 
''"'49 
2· 150 
2·151 

2•152 
2•153 

2·154 

2 • 39 

•· 6o 

2· 6 1 
2· 6s 

2 · 6G 
2· 7G 

2• So 

•· 82 
2• 9 0 

;: .. 92 
•· 95 

2· 99 
2· 10 2 

2•124 

l9;Jt) 

10· 5 

10 · 9 
10· 9 

10-21 
1()-23 

10·23 

10·30 
II· I 
II· I 

I I- 2 

I 1-1 5 

ll-14 

11·14 
1!·1 5 

l l -15 
I 1-18 

11-~0 

I O· t I 

11· 

II· 4 

9· 5 
11•14 

11- 8 

10- 15 

1()-20 

I 1•16 

1 I · 2 

Travel Ail' 6ooo-ll, 7PCLM, Wr:ght R-975 300 
h.p. . .• . . . . ........ ..•...... ..... ....•.. 4, 230 

Boeing Model 203~. 3POLB,. Axe:son I 15 h.p .. 2,708 
Corman 3000, 7l'Cl; M, 3 \Vright T·s's @ 220 

h.p. . ............ . . . .. ... .. . ....... ..... 7.652 
Thunderbird W-1 4, 3POLB, OX·s 90 b .p .•.. . z,J6t 
Stinson $~1-d) Special, 4l'CLM, Wright ]5 

sti~~~" h~ki:.·"e:; · ~rcs!\:i; · \v~i· ·bt ·R:i6~ · ;;5 4'
500 

h .p. (Edo P2 'ModiJ\ed Floats~ . ... ....•. .. 3,522 
Monarch "A/' 3POLD, OX·s 9C h.p .. ..... .. 2,150 
Coffman "A,' 3PCLM, QX-s 90 h.fJ . ......... ·z,13 2 
Mono Aircra ft Monocoupe, •l'CLM, Genet So 

h.,) . ... ........ . ........ .... ............ t ,J62 
Doeinl{ St·ll, 2l'OL U, Axelson 115 b.p ....... 2,230 
navis D-1-K, 2POLM, Kinner 90 h.p ... ..... 1,476 
S tearm<m M.z Special, 2POLH. Hornet 525 b.p. s.ssS 
Moth 6o-X, zP OLB, Cirrus )lark 11 76 h .1> .. 1,402 
Aircra ft lndustrie.< Sierra B LW-z, 3PCLhf, 

Comet 130 h .p ... . .... ......... .. ........ 2,131 
Fleet s. zPOLB, Jlrownhack C-400 90 h.p.... 1,620 
Travel Air 6ooo-B Special, 4PCLM, Wrig)>l 

R-975 300 h.p .. ........... ............ .. 4, 230 
Travel Ai t• S'BC-4ooo, 3POSU, Challenge r 170 

h.p. (Ed<> "P" Floats) . . ........ ......... z,9oo 
Air Associa tes (A. V. )~oc & Co.) Avian, 

• l>OLB, A.D.C. Cirr·us Mark Jll A 86 h.IL 1,450 

Stinson S:\i-tD-3oo, 6PCL:\1, Wright R-975 
JOO b.p .... . ........... . . ....... ... . . .... 4,300 

Superseded by A.T.C. No. 199. 
M oth 6o-G, zPOLB, DH C)•psy Ss lt.p. (Amer-

ican) . . . . . . . . . . . • . . . . • . . . . . . . • . . . . . . . . . . 1 ,sso 
Lincoln 3-A, 3POLB, Risso 1 ;o-180 h.p ...... :2,7 18 
T ravel Air A6oooA, ;PCLM, Wasp 450 h.JI . . ;,soo 

l~ord 6-ATS (Special) , 12PCSM 3 Wright 
R·97s's @ 300 h.p. (Brewster ~·!oats) . . .. . 12,soo 

S upe•·seded by A.T.C. No. 197. 
).·!ono Airc raft Monoprep, zl'OLM, Velie 55 

b .p ..... .. .•....• .•.•.......... .•...•... 1,360 

Superseded by A.T.C. No. 273. 
American Ae ro nautical Savoia Marchet ti S-56, 

zPOAmO, Kinner 90 h .p ........ ... . ..... z,too 
Superseded l•y A.T.C. No. zoo. 
Waco 10, sPOSB Wright J·s uo h.p. (Edo 

DeLuxe ·Floats) .. . ....... ..•... .......... z,66o 
Steai'IM!1 Can. 3POSn, Wright J.s z2o b.p. 

( Edo P l •loats) .......... ............ .... z,Sso 

All 
J! 37 

2 

284 
All 

1093 
6 and up 
3 and IOO·ITO 

317 
1037 
501 
1007 
547 and 626 

2 and up 
206 and up 

6-D-2o28 

13 and 1b 
250 and up 
840, 892, 963, 
1078, 2003 

6-A1'S·T 

6004, 6oos, 6oo6, 
6o 13·6017, 602 1, 
6o•s·6o3s 

2·20 

All 

245 

ENGINES HAVING APPROVED TYPE CERTIFICATES 

Dec. 3 1, 1929 

KEY: 4-number of cylinders; R-radial (arrangement); V-vee (a rrangement); L-in line 
(arrangement) ; !-inverted ; A-air cooled ; W-water cool~d; ("~gear drive. 

A.T.(..'. 
No. Date 

r. 
2. 
3· 
4 -s. 
6. 
1· 
8. 

6· 1·28 
4· •·•8 
6-18-28 
6-22·28 
7·26-28 
8·JI·28 
9·13· 28 
!HJ·28 

D~scri{>lio>t Ra!ed H . P. Rated R.P.M. 
Fairchild Cnminez 44i·C ... . . .. ... 4RA .... ........ . 120 . .. ...... . 960 
Warner Scarab .... .. . .. .. . ..• . ... 7RA . . . .... ... .. riO . •••.•• . • 1850 

{f!ft~c~_K.'~:::: ::::::: : : : :: : : :::: ~~ . :: ::: ::: .. :: rs:::::::::: ~~~~ 
Curtiss Challenger R-6oo ....... ... 6RA .. . ..... . .. n o ..... , .... 18 
Curtiss Conqueror V-1550 . . . .. .••. r2VW .....••.. . ... 6oo .....•.... 2400 
Curtiss Conaueror GV-1570 ... .... 12VW-geaced ...... 600 . . ........ 2400 
Curt iss Chieftain H-1640 ... . . .. . • . 12RA .. .. ......... 6oo ....•. .• .• .2200 



A .T.C. 
No. Date 
9· l)-19·28 

10, IO•It·28 
I I. 4• 4•2o 
12. ll·30·28 
13. I· 26·2o 
14. 1•22·29 
l5 · 12·19·28 
16. 2· 5·2o 
q. 1· 26·29 
18. 1•26-29 
ro. x-26-2o 
20. 2• 6-.29 
21. 2•15·2o 
22. 3·11·29 
2J. 3 · 27·2o 
24. 6- 3·29 
25. 6· 8-2o 
26. 7· 9 ·29 
27. 8 -1 4·29 
28. 8·30-29 

2!). 8· 30·2o 

30. lH3·29 
:!t. o-23-29 
32. JO· 5•2'9 
33- Il·16-2o 
34· u -14·•o 

AIRCRAFT YEAR BOOK 

Description Rated fl.P. Rated R.P.M. 
Aircraft Comet... . . . . .. . . . . .. .. .. 7 RA . . . .... . . • ... 130 .... .... .. 1825 
Curtiss D-12 . •. • . .••. . .. .•. • •. •.. r2VW .• . . . .. • .••• ·435 - . . . . . . . . 2300 
Dayton Bear ... . ...... .... . . .... 4 LA .. .. . . .. .. .. . 100 ..... . .... 1soo 
LeBlond 6o ........ .. ... .. . . .. . .. 5RA ... ... .. ..... 65 .. ... . .... 1950 
Wright J-5 W hirlwind ... .... . .... . o RA .... ......... 2.20 .. . . .... .. 2000 
Pratt& Whit ney Wasp .. .. . ... ... oRA ..... .. , . . .. ·450- ..... .. .. 2100 
Pratt & Whitne)' Hornet . . . . . . . . . . oRA. , . . .. . ... . .. 525 • • .. , . ..• . 1000 
Axelson Axelson . . . . ... . .. . ... ; . . . 1 RA .. ..... • . • ... 115 . .. . . . .. .. r Boo 
Wright Cyclone R- t7so-A . •... . . .. o RA ... . .. ... .. . 525 .. . . .. .... 1900 
Packard 3A-1500 Direct ........... uVW ..... . . ... ... 525 • ... • ... •. 21 00 
Packard 3A-2500 Direct .. , .. . . ... . r.VW . ....... ... . Soo .. . . • ..... 2000 
LeBlond 0o .. ... ........... . . . .. . 7RA . ...... . ... . . oo ..... ... .. •975 
Wrigh t J -6 R-o75 .... . . ... . . ..... oRA .. .. . ... ..... 300 .. ... . .... 2000 
Arnold Harris.. . . . . . . . . . . . . . . . . . . 8V\V.... . . . . . . . . . oo ..... . . . .. 1400 
Wrigbtj-6 R-540 .. . .. . .. . . .. .... sRA . .... .. . . . .. . 165 ......... . 2000 
Alliance Hess Warrior .. ... .. . ... .. 7RA ... . .. ... . . . . 115 .. .. . .. , .. 1925 
Michigan Rover ..... .... ........ 4LAI. ........... ss ... . .. . ... 1000 
Wright ] ·6 R -760 .... . .. .... ...... 7RA ....... . . .. .. 2>5 ... . .. ... . 2000 
L ycoming R-645 ... .. ...... .... .. o RA . . . . . ........ 185 .•. . ... . .. 2ooo 
P ratt & Whitney Hornet R-1860, 

Series B ... .... • . ... . .. . ... . ... o RA .. . - · . . .. . . . -515 · •.• • . •.. • 1950 
Pratt & Whit ney Hornet R-169o-A , 

Geared 2:1 ••. .••.• . ...• ... . .. • 9RA . • • •. .. . . . .. soo 1900 
American Cirrus Mark Ill. ....... . 4LA . .. . . . . , ..... oo .. .. ... , .. 2100 
Aircraft E ngines LA-rA. C. E . . .. .. 7 R A, .•.. .. • ... .. 140 . . . .. , .... 18oo 
Continenta l A-70 .. . . . . . . . • . . . . . . . 7 RA ... .. .. . .. . .. 165 .. ... . .. .. 2000 
Brownhack C-400 .... . .. ... .. . . .. 6RA .. . ... ...... . 90 • • •••••• •. 1700 
Kimball Beetle K ...... ... .. . .... 1RA ....... • . • ... 120 . . .. • . •. .. t8So 

PROPELLERS HAVING APPROVED TYPE CERTIFICATES 
Dec. 31, 1929 

.K£Y : W-Wood ; 
A.T.C. Dote 

A- Aluminum aUoy; S-Steel; C-Special non-metallic composi tion . 

No. Issued 
J. 9· 6-28 
2 . 9• 7·28 
3· 1·23·29 
4· 12•14·28 
5· 12• 14•28 

6. 3•14•29 
7· 3· 14·29 
8. 3· 18·29 
9- 4•22·29 

10. 10· 19•2.8 

lJ. 
!2 .. 

13-
'4-
15. 
16. 
17. 
18. 
'9· 
20. 
21, 
22. 
2J. 
24. 
•s. 
z6. 
27-
28. 
29. 
JO. 
31. 
J2. 
33-
34· 
35-
36. 

Propel/e.-
Standard Ste~l No. l6og .. ..... .. . 
l'a rall:on Monotd . ...... ... .. . . . . . 
Hanulton H-1 207 • .. .. •. .... ....• 
Hamilton H-1407 ...•. ... ...... • . 
Hamilton H -1409 ............... . 
Westinghouse Mic: .. ·ta .. ..... . . .. . 
'INestinghouse MicMta •• . ......... 
Supreme No. 750 ............... .. 
American No. ' . .•...... , . •.. .... 
Dakota Foltlin .. . . . .. , , ..... . ... . 

Dakota Fahlin D· 5000 .•.•...•••.. 
Anterican No. 12 .. . . . .... . .. . ... . . 
Paragon No. 6o·A ............... . 
P aragon No. 6o-D ............... . 
Hamilton H-403 .... , •. • · - · · • • • · • 
Master No. 103 .... .. ... . ...... .. . 
S tartilanl S teel No. 6oo 1., •• .• .••• 
H amilton HD-t 21S-H·St49-A .... . 
Hamilton HB- u•s-H·SISJ-A .... . 
Hamilton HJ3-u ls-H-sC>9l . ... . . 
Hamilton HD-t30 r- l·l-s•44 ..... . 
Hamilton Hl3-1JI I- I-1-s1 49·A .... . 
Hamilton HD·tS01-H·5149·A .... . 
Hamilton HB-1sor-H-5144 .... .. 
Hamilton HB-1503-P&W ....... . 
Ht•milton HD-1506- P&W . ••• , .. . 
Hamilton H1l·ISI t -P&W .. .. ... . 
Hamilton HD· IJOt - H-St49·A ... . . 
Hartzell N o. 368 ... .. ...... . •.... 
Hartzell No. so .. .... .......... . 
Standard Stee.l 1Ar-O .. ... ..... • .• 
Standard Sted •A•-z .....•.... ... 
S tandard S teel 1A1-4 . . ...••• •.. . 
Standard Steel •A•-4-A .. .... , ... . 
Standard S teel 1A1-4B ..... .. ... . 
Standard Steel tA t-6 ........... . 

M't'l 
A 
c 
A 
A 
A 
c c 

w 
w 
w 

w 
w 
w 
w 
w 
w 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
w 
w 
A 
A 
A 
A 
A 
A 

Dianu!l or 
8' 6" 

Pitc/1. 
Adj. 

8' 8" 
9" o" 
9'1o" 

TOJ' J" 
8.1 10 11 

8' 6" 
8' 6" 
8' szi" 
8' 4 

7' o" 
8' 9~" 
8' 8" 
8' o" 
6' o" 
8' 6" 
9' o'-' 
9' oH 
9' o" 
9' o'' 
9' 3 11 

8' 6" 
JO' fJH 
101 6" 
to' 6'' 
t z' o" 
t:i' 6'-' 
91 311 

8' 6" 
8' 6" 

to' o" 
9' 10" 
91 8" 
9" 8" 
91 8" 
91 6" 

s' s~" 
Adl· Ay-Ad. 

6' ~~~ 
s' 8~" 
s' 6" 
s' 311 

s' 3" 

3' 8" 
s' 6'' 
s' o" 

4'6" to,J'oH 
41 9p" 
s' 4." 
Ad~. 
Adl . 
Ad. 
Adj. 
Ad~. 
Adj. 
Adl· 
AdJ. 
Adj . 
Adj. 
Adj. 
AdJ. 

s' o" 
s' 4" 
Adj . 
Adj. 
Adj. 
Ad~. 
Adj. 
AdJ. 

H.P. R.P.M. 
100 @ t,8oo 
100@ •,6oo 
330@ z ,ooo 
soo@ 2,000 
490 @ 2,000 
zso @ z,ooo 
100@ 1,400 
100@ 1,400 

go @ 1,400 
H)O @ 1,400 

55 @ 1,81 5 
18o@ t,Soo 
90@ 1,400 

120@ 2,000 
6s @'·!ISO 
90@ 1,400 

2%0 @ 2,000 
225@ 2,000 
170@ 1,8oo 
220 @ .2,0()0 
525 @ 1,900 
4 50 @ 2, 100 
450@ 2,100 
525 @ 1,900 
s2s @ •,goo 
s•s @ 950 
525 @ 950 
450@ 2,100 
90@ 1,400 

2 20 @ .2,000 
700@ z,soo 
690@ z,soo 
680 @ 2,$00 
68o@. 2,500 
68o @ 2,soo 
675@ 2,500 



APPENDIX 529 

A.T.C. JJ·ate 
No. l.rsued p,.optllcr 

1929 
M't'l J)ia . .,l.etet· Pitch fl.P. R.P.M. 

37· 7· 2 Standard Steel tAt-6A ........... A 9' 6" Adj. 675@! 2,500 
3~· 7· 2 Standard St eel tAt·6B ·········· · A 9' 6" Adl . 675@! 2,soo 
39· 7• 2 Standard Ste el 1A1-6~ ...... .... A 9' s V. .. Ad1. 670@! z,soo 
40· 7· 2 Standard S teel tAI-8 A 9' 4"" Adj. 66s @! 2,soo 
41. 7· 2 Standard St eel tAt -9 ·:::::::: : ::: A 9 1 3" AdJ. 66o@! 2,500 
4"· 7· 2 Standard Steel IAt·IO .... . ..... . A 9' 2"' A dj. 6s s @! 2,;oo 
43· 7· 2 Standard Steel IAI· IZ .• ... . ....• • A g-' o" Adj. 6so@ z,;oo 
44· 7· ~ Standard Steel 1A1-12A ..... .... . A 9' o" AdJ . 650@ z ,soo 
4 ~· 7· 2 Standard Steel tAI·t8 ........... A 8' 6" Adj . 620 @ 2,500 
4 • 7· 2 Standard S teel IA I •22 A 8' 2" Adj. 6os @! z,soo 
<17· 7· 2 Standard Steel IAI·24 ::::::::::: A 8' o" Adj. 6oo @ 2,590 
48. 7· 2 Standard Steel tAtV.·O ...•....•. A Jo' o" Adj. 700 @ 2,500 
49· 7•1 1 Standard Stee l 3A1-0 ············ A 101 O" AdJ. 7oo@ 2,soo 
so. 7·11 Standard Steel 3A1-4 ······ ······ A 9' 8H Adi. 68o@ 2,500 
5 I. 7·11 Standard St eel 3A1·6 . .......... . A 9.' 6"' Adj. 675@! 2,500 
52. 7· 1 J Standard Steel 3AI·8 . ..... .... .. A 91 4" AdJ. 665 @! 2,;oo 
53· 7· ll Sta ndard Steel 3A1-9 • ...•...•. • . A 91 

3 " A dj . 66o @! 2,500 
54· 7·11 Standard Steel 3At· t 2 ..... • .. . .. A 9' o" A dJ. 6so@! 2,soo 
55· 7·11 Standa rd Steel 3AI·20 .........• • A 8' 4~ Adj . 610@ 2 , 500 
; 6. 7-11 Standa rd S teel 3A t·24 .. • ..••. • .. A 8' o" Ad t. 6oo@! z,soo 
57· 7·16 Standard S teel s lh-o ....... .. .. . /1. 9' o"" AdJ . 250@ 2,400 
;8. 7·J6 Standard Steel sBt·t ..... ...... . .... 81 1JH Adl . 250@ 2,400 
59· 7·J6 Standard S teel 5BI·2 ...... ...... A 8'to..., AdJ . 245 @ 2,400 6o. 7·16 Standard Steel sB1-3 ············ A 8' .9'' Adj. 245 @ 2,490 
61. 7·16 Standard Steel sll1-4 ..... ..... .. A gr 8H Adj. 240@ 2~4QO 
62. 7· t 6 Standard S teel 5Bt ·6 . . .. ...••.•• A 8' 6" Adj. 235@ 2,400 
63. 7·16 Standard Steel sB1-6A ........•.• A 8 1 6H Ad~. 235@ 2,400 
64. 7·16 Standard Ste el sB1-6B .••..• • •... A 8' 6" A dJ. 235@ 2,400 
6s. 7·16 Standard Steel sB•-7 •..•.. . ..... A 8' s"' Adt . 230@! 2,400 
66. 7·16 Standard Steel sB t ·8 . .. ...... .. . A 8' 4H A dj . 2JO@ 2,400 
67. 7·16 Stand a rd Stcc:l sBt·10 .. ...... ... A 8' z"' AdJ. 230@ 2,400 
68. 7·16 Standard Steel 5Jh-11 ···· ···· ··· A 8' IN Ad! . 225@ 2,400 
6g. 7·t6 Standard St eel sBI·I2 ··· ····· ··· A 8' on A dj . 225 @! 2,400 
70· 7·16 Standard Steel sB1·14 ...... ...... A 7' ro" A d!· 220@ 2,400 
7 1. 7·•6 Standard Stee l sBH S . . ..... .. .. A 7' 9" A dJ. 215 @ 2,400 
7•· 7·•6 St2ntbrd S te< l s .B •·•~ ·· ··· ··· · ·· A 7' o" A<lj. ?.0(.'1@ '1.,400 

73· 7·16 Standard Steel 7Ct ·O ........ ...• A to' 9'' Adj. sso @ >, ~oo 
74· 7·16 Standard S teel 7C1 ~·0 .. . . ...... .... 10' on AdJ. 550 @ 2,200 
75· 7·16 Standard Steel 7C•·i ........ • .. • . A Jo' .gH Adj. 550 @ z,zoo 
76. 7·16 Standard S teel 7C1-3 . .•••.... • . • . A 10' 611 Adj . 540 @ 2,200 
77· 7·16 Standt~rd Steel 7C1·S ............. A 10

1 4 11 Adl. 535 (~ 2,200 
78. 7·16 Standar<l Steel 7Ct·9 . ....... . ...• A to' to" AdJ. 530@ 2,200 
~9· 7·16 Standard Steel 7CH5 ······ ··· ··· A 9' 6H Adj . szo @! 2,200 

o. 7·16 S tanda rd St eel 7C1-17 ..... . . . ... A 9 1 4H Ad!· 515@ 2,200 
81. 7· J6 Standard Steel 7C1-z 1 .. • ..• • .• •• • A 9' ol'f Adj. so s @ 2,200 
82. 7·16 S tandard Steel 7C1-23 . .......• .• . A 8' on AdJ. 500@ 2,200 
83. 7·16 Standard Steel 7C1-24 .... . •.•.... A 8' 9" A dJ. soo @ 2,200 
84. 7· •6 Standard Steel 7C 1 V.·3 ... . .. . .•. A I O' 611 Ad j. 540@ 2,200 
s s . 7·16 Standard Steel 7C1 V.·24 ........ . A 8' 9" AdJ . soo@! 2,200 
86. 7·22 Paragon Engineers 40-:F ••.•••.. . . w 6' 6" 4·50' 95 @ 2,200 
87. 7·2:2 Paragon Engineers 8o-A •......... 'v 9' 0~ 5.0' to s.so' 325@ z,ooo 
88. 8- 1 Gardner No. 567 •• • .•. •.•• • • • • • • • w 8' 6" 4·<'7' 95@ t,soo 
89. 9· 7 Jacuzzi No. 3· ..... ·. · · · · · · · · · • • • \V 9' o" s' 6H 250 @ 2 ,000 
90· 9· 7 Flottorp Standard OX-5 ..••.•..•. w 8' 6!4" s' 0

11 95@! 1,400 
9 1. 9·12 Standard S te el 9Ct0·•4 • . .... .. . A 8' 6H A dj. 510@! 2,200 
92. 9·12 Standa rd St eel 9C2-6 ....... . .... A •o' o" A dJ. 540 @! 2,200 
93· 9 ·12 Standa rd Steel 9C2·9 ....... .. ... A 9' 9"' Ad j. 535 @ 2,200 
94· 9·12 Standard Steel 9C2-24 •••• •• •• ••• A 8' 6"" Ad j. soo@! 2,200 
95· !)-12 Stand ard S teel g(:x-2 ....•• • • . . • . A to' 4N A dj . 545@ 2,200 
96. !)-12 Standard Steel gCt-6 • ••. •• •. •• •• A JO' o" A dj . 5 40@ 2.200 
97· 9·12 Standa rd S teel 9C1-8 •... . ... . ... A 9' 1o'' Adj. 540 @! 2,200 
98. 9·12 Standard Steel 9C1·9 ••••• •• .••.• A 9' 9" Adj. 535@! 2,200 
99· 9·12 Standard Stee l 9C•·sV. •• • ••• • .• • A to' ~" AdJ. 540@ 2,200 

100. 9·2.0 Stnndard Steel s.B•-6C •.... . ... . . A 8' 6" Adj. 235@! 2,400 
10 r. 9·12 Standard Steel 9Ct-12 ........ . .. A 9' 6"' Ad. 530@ 2,200 
102 . 9·12 Standard Steel 9Ct-uY, .. . .....•. A 9' sYz .. Adj. 530@ 2,200 
103· 9·12 Standard Ste el 9Cr- 18 ••••.... • .. A 9' o" AdJ. 520@ 2,200 
104. 9·12 Standard Stee l 9C1·2o ............ A S'to" Adj. 520 @ '2, .200 

:~~: 9•12 Standard Ste el 9C1-24 ...... ..... A 8' 6" Adj. s•o@! 2,200 
9·12 Standard Steel 9C1-29 ··· ···· ···· A 8' IH Adj . soo@ 2,200 

107. 9·12 Standa rd St ee l 9C1-30 .... . ..... • A 81 o" Ad). 500 @ 2,200 
108. !)-20 Standard Steel 9C2-0 ...... • ...•. A ~o' 6" Adj . 550 @! 2,200 
lOg. 9•12 S tanda rd Ste el 9C1-0 .......•.. • . A t o ' 6" Adj . s so @ 2,200 
110. 9·1:2 Standard S teel 9 C•-OA ....... . .. A 101 611 Ad!. 550 @ 2,200 
lit. 9·12. Standard Steel 9C 1 ~·0 ••...••.•• A 101 6N A dJ. 550 @! 2,200 

85 
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A .T.C. Date 
No.. ISs~ted Prdpe/ler M'l'l Diameter Pitch H.P. R.P.M. 

1919 
112. 9·26 Curtiss Curtiss-Reed Type R 

EX-33505 .•. • · •. • · · · · • · · · · · · · • A •o' ou 7' 9" 525 @ 1,6oo 
IIJ. 9·26 Curtiss Curtiss-Reed Type R 

EX-33073 .. . - .......... -- ..... A 8' 9"' 6' 6" szs@ 2,000 
"4- 9-26 Curtiss Curtiss-Reed Type R 

EX-33079 . . ... - . - - .......... . . A 9' 3" 7
1 9" $25 @ ' ·775 

I 15. 9·26 Curtiss Curtiss-Reed Tn>c R 
EX-33525 .. · ·. · .• · · ·- ·--- · · • • • A 9' oN 5' 6" 575 @ 2,000 

116. 9-26 Curtiss Curt.iss-Reed Type R 

cu~~t·;·c~~ti~~-iie~ci 'i'ri>~· ·li · · · · · · A 9' o" s' 6" t6o @ 1,750 
I 17. 9·26 

EX-32923 ... ........•....••• •• A 8' 6" 4' 9" 160 @ 1,750 
118. 9·25 S tandard Steel uCt-0 ... .•...... A 9 ' o" Adj. 325 @ 2 1JOO 
ll9· 9·25 Standard Steel IICI·2 A 8'10/f Adj . 320 @ 2,300 
I ZO. 9-•5 Standard Steel liCI·3 :::::::: :: : A s· r AdJ. 315 @ 2,300 
121. 9·•5 Standard Steel uCt-4 ........... A 8' .. Adj. 310 ~ 21JOO 
122. 9-25 Standard Steel IICI·~ ....... . .. A 8' 8" Adj. JIO 2,300 
123- 9·25 Standard Steel JICI- ........... A 8' 6" Adj. 305@ 2,300 
12 4· 9-•5 Standard Steel t1C1-6A .......... A 8' 6"' AdJ. 305@ 2,300 
us. 9•25 Standard Steel uC1-8 . .......... A 8' 4" Adj. JOO@ 2,300 
126. 9·25 Standard Steel t!Cl·IO ....... ... A 8' z" AdJ. 295 @ 2,300 
127. 9·25 Standard Steel JtCI-11 . ......... A 8' •" Adj . 21)0@ 2,300 
128. 9-•s S tandard Steel uCr·f2 A 8' o" Adj. •Ss @ 2,3oo 
'"9· 9·25 Standard Steel u Cx·•S : : : ::::::: A 71 911 Adj. 275@ 2,300 
IJO. 9·25 Standard S.teel tiCI·24 . ... ...... A 7 1 o" AdJ . 250 @ 2,300 
IJ I . 10- 2 Standard Steel 11C1-9 .......• .•. A 8' 3" Adj. 295@ 2,300 
132, 10-10 Curtiss Curtiss-Reed Type R 

EX·(3570 ... . . ... . ........ .. . . A S'IO"' s' 3N 170@ 1,8oo 
IJJ. I G--24 Aircra t Specialties Gunn Steel ...• s 8' 6"' 47" to 

64" at tio 90@ '·too 
t34· 10·24 Aeromarine-Klemm LB (No. "34). w 7' 2~" 6' ~, 6s@ 1, so 

PONTOONS APPROVED FOR USE ON LICENSED AIRCRAFT 

Date Mawufocturer 
s- 9-28 Edo ..•••...... • •••..•.•.•..••••. 
s- 9-28 Edo .•.....••• ••••.. .• ........... 
S· 9-28 Edo ..... .....•..••. , ...•........ 
7· 9-28 H amilton ................•..•.. , • 
7-16-28 H amilton , ••.••..•..... .......... 
8- 9-28 Fairchild .• •.••.•..• , ....••••.•.. 
•- !1-29 Edo .... ........... ............. . 
z- 7·29 Brewster ...• ...•... ...•... ••.• . . 
5-21-29 Edo ............. ..... ......... .. 
5-.:u-29 Edo .•...• .••• • •..•• ••••.•.•.•.•. 
7· •'29 Edo • ....•.•• • ••. , , , , ••.• . •.. .... 
8-•3·2!) Etlo ............ ..... .......... .. 
8-1 3-29 Edo ..•.• .• •. . .• ....•... •.••.•.•• 
8-29-29 Fairchild .••.••. •• •••.••••...•.•. 
9-27·29 Fai rchild ••••.••••.•••.•.••• • .•.. 

t0-15·29 Edo ........................... .. 
lo-15·29 Edo ........... ... .. .... ....... .. 

Model 
c 
DeLuxe 
E-3 
Series F 
Series D 
P·6 
H 
U-5soo 

k 
I 
P (Model noo~ 
~ ( Model 3850 

•4 
P-2-B 
L (Model 2262) 
M (Model 266s) 

Mar. 

Nf),f.er 
Airp ane 

Allowable 
Airplane 
Weight 

.2 2,$80 
a,66o 

2 4,100 
2 5,230 
2 3.840 
2 

ta~~ 2 
s,ooo 

2 S,fo 
4, So 

2 1,930 
2 3o450 
2 4 ,020 
2 4,680 
2 3.730 
2 2,r,o 
2 2, •o 

FLY1NG SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

Airtech Training School 
Airtec!J Field 
San Diego, Calif. 

Standard F lying School 
9401 S. \Vestern Ave. 
Los Angeles, Calif. 

Ground 
and 

Flying 

Ground 
and 

F lying 

Rati11ps 
for winch 
App.-oved 

{
Tr~ns,Port 
Lim. Commercial 
Privat e 

{
Trans,Port 
Lim. Commercial 
Private 

Approved 
Certificlll~ 

Issued 
7·1$•29 

10·26·29 
7·15·29 



APPENDIX 53 1 

Ratinrts Ap.proved 
for wh•ch Ccrt·ificaM 
A pproved Issued 

Embry-Ricldle Flying School Ground {Trao~ort 7·15·29 
Lunken A~ort and Lim. ommercial 
Cincinnati. hio Flying Private 

Parks Ai r College, :Inc .. Ground {Transcort 7·15·29 
Parks Airport and Lim. ornmercial 
E. St. Louis, 111. Flying Priv~te 

D. W. flying Service, Inc. Ground 
{Lim. Commercial Le Roy Airport and 7· • 5·29 

Le H.oy, N. Y. .Flying 

T . C. R;ran F lying Service 
Ryan A~rport 
3300 Barnet Ave. Ground {Transport 7·19·29 San Die11o, Calif. and l.im. Commercial In comlnnation with Flying Private l>acific Technical U nive rs ity 
2 119 Kettner Dlvd. 
San Diego, Calif. 

Universal flying School Ground {Tran~ort 8-9·29 
Wold-Chamberlain Fie ld and Lim. ommercial 
Minneapolis, Minn. Flying l"'•·ivnte 

Curtiss Flying Service 
Valley Stream AirJ>Ort 

Y. Ground ~im. Commercial 8- •4·29 Valley Stream, L. 1., N. and In combination with Flying rivate New York University 
New York, N. Y. 

Universal Flying School Ground {Tran~rt 8-19·29 
Lam~rt Field and Lim. ommercial 
St. [.ouis, Mo. Flyinl( Private 

Curtiss !~lying Service Ground {Tran~ort 10·9·•9 
Grosse I le Airport and Liin. 'ommcrcial S-~o-29 
Grosse lle, Jl:lich. Flying P ri,·ate 

California Aerial 'Transport 
School 

Flying 

Municipal Airport Ground {Transport 8-29·29 Los An~elcs, Calif. and Lim. Commercial Tn com ination with Flying Pri..-ate Western College of Aeronautics 
Municipal Airran 
Los Angeles, alif. 

Curtiss F lying Service of the Ground {Tran~ort 9•24•29 Middle \Vest and Lim. onunercial Fairfax Airport Flying P rivate Kansas City, Kan. 

.Porterfield F lying School Ground {Tran~ort 10·3•29 
Fairfnx Airport and Lim. ommcrcial 
Kansas City, Mo. Flying :Private 

Von Hoffman Aircraft School Ground ~ran~rt 10·3·29 
Lam~rt Field and im. mmercial 
Anglum, Mo. Flying rivate 

Curtis~ Flying Service 
Ground Oakland J\ irport (Flying) {Tran~ort 10·4-29 

Oakland, Calif. and Lim. 'ommcrcial 
r zs8 Russ Duildin~ Flying Private 
San Francisco, Ca if. (Ground) 

Curtis~ Flying Service of the Grou nd {Tran~ort 10·9·29 Middle W est, Tnc. and tim. ommercial Curtiss Relnolds Airport Flying Private Glenview, ll 
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Docing School of Aeronautics 
Oaklund Municipa l Airport 
Oakland, Calif. 

Ground 
ami 

F:ying 

Spartan School of Ae.onautics Ground 
Apache lllvd. and Chamberlain Drive and 
Tulsa, Okla. Flying 

Curtiss Flying Service 
Los Angeles Municipal Airport 
Inglewood, Cali£. 

Roosevelt Aviation School, Inc. 
Roosevelt Field No. 1 
Mineola, L. I., N. Y. 

Universal Aviatio11 School 
344 North Exchange St. 
St. Paul, Minn. 
In combination with 
Universa l Flyin!l' School 
Wold-Chamberlain Field 
Minneapolis, Minn. 

Curtiss ]~lying Service of Indiana 
Stout Fie-ld, Mars Hill 
Indianapolis, Ind. 

Universal Aviation School 
ll·lcmpbis Municipal Airport 
Memphis, Tenn. 

Curtiss Flying Service of South 
Memphis Municipal Air port 
Memphis, Tenn. 

Garland School of Aeronautics 
51st and Sheridan noad 
' l'ulsa, Okla . 

Wolf Flying Service 
Williamsport Air port 
Williamsport, Po. 

Penn School of Aviation 
l?ittsburgh·Butler Aiq1ort 
llutlcr, Pa. 

Art Goebel Aviation Co., Inc. 
101 West uth St. 
Kansas City, Mo. 
Liberty Field (Flying) 
Liberty, Mo. 

Curtiss Flying Service of Kentucky 
llowman Field 
Louisville, Ky. 

Curtiss Flying Service 
208 Richardson Dldg. 
S t. Clair St. 
Toledo, Ohio. 
Transcontinental Airport 
Walbridge, Obio. (Flying) 

1\iamer Flying Service, Inc. 
320 Paulsen llldg. 
Spokane, Wa~h. 
l~elts Field ( Flyinct) 
Spokane, Wash. 

Grou nd 
and 

F lyin g 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Gr•Jund 
and 

Flying 

Ground 
and 

F lying 

<:;round 
and 

);'lying 

Ground 
and 

Flying 

GrotuHI 
alld 

Flying 

Grcund 
and 

Flying 

Gr'"und 
a ad 

Flying 

Grou nd 
and 

Flying 

Ground 
and 

Flying 

Ratinqs 
forwhrch 
Approved 

{
Transport 
Lim. Commercial 
l.,riva:te 

{
Transl?Ort 
Lim. Commercial 
Private 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Comrnerci:rl 
l>l'ivatc 

rLim. Commercial 

lPrivate 

{
L.im. Commercial 

Private 

{
Li m, Commercial 

Private 

{
Lim. Commercial 

Private 

{
T ransport 
Lim. Cominercial 
.Private 

Priv;\te 

{
Transport 
Lim. Commercial 
Privote 

{
Transport 

L im. Commercial 

{
Lim. Commcrcinl 

Private 

{
Lim. Commercial 

Prlvate 

{
Transport 
Lim. Commerc::.ial 
Private 

Approved 
Certificat e 

I.ts.,ed 
10·17•29 

10-23-2 9 

10-30 ·29 

11·7·29 

Jl-30 · 29 

12-1 2-29 
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AIRWAY STRIP MAPS 
Dec. 3r, r929 

The Department of Commerce, under the air eommerce· act, is charge<! with future 
charting oJ t·he civil airways. The work is betng done by the. Coast and Geodetic Survey, 
one of the bureaus of· the llcpartment. The program underta)<es the publication of the 
airway "stri1•" maps listed herein,, tn form generally similar to those of tbe Army Air 
Corps and the Hydrographic Office Of the Navy, also listed herein. 

·Al\ ·strip t:taps,' as published, are tm sale at the U . . S. Coast and Geodetic Survey, 
"9 D ,Street, N. E ., W'asliington, n. C, The Depa·rtm.ent 9f Commerce and Army· A.ir 
Corps maps are 'old at ·35 cents each; the Hy/lrograpbic Office maps at 40 ccrits each. 

Orders for strip maps must be accompanied by •·emittance in tb.e form of cash, Postal 
money order, draft, or certified clteck. 

Department of Commerce Maps 
( Publishe(l maps av.ailable from the Acronaurical Dranch; De1Kortment of ComtQerce, 

at 3·5. cents ca'ch.) 
Maps Publi£hed 

10.2. Dallas·Oklaholi•a City. 
ro3. Oklahoma City-Wichita. 
104. Wichita-'Kansa$ City. 
•os. Kansas Ci_ty·Molinc. 
r.ro. St. Louis-Chicago. 
r 1 r. Chicago-Milwaukee. 
115. Loui.Sville-Cineinnati ·Ccveland. 

J 19., Buffalo-Alba.ny. 
rzz. 1Hrmingham·Atlanta. 
128. Atlanta-Greensboro. 
1 29. G rclmshoro· n ichm()nd. 
130. Ric.limond· Washington. 
13·1. l'ue'blo-Cheyehne; 

Maps In Process 

I OJ. 
H)6. 
107. 
ro.8. 
109-· 
I 12. 

I[ ,1· 
114. 
n6. 
"7· 
118. 
J.Zo:. 
J22. 

123: 
1::?4. 
[ 2 5. 
1 26. 
·132. 

Galveston-Houston-J)allas. 
Pllottown-N;ew Orleans. 
New Orleans-Jackson. 
1 ackson' l\IemJ>bis. 
Memphis.'St. L.ouis. 
1\;filwaukee-Twin Cities. 
Twin Cities-·Far~;o. 
Cinci11nati·Inclianapolis·Chic<rgo. 
Cleveland-Buffalo. 
J)etroitc(:;rand Rapids-Milwaukee. 
Detroit-Buff,.)o. 
Alb'any·Boston. 
Albany-Montreal. 
Mi.anu-West Palm Beach-Titusvi lle. 
Tampa-Titusville. 
Titusville·) ackson ville. 
Jacksonvill'e·Atlanta. 
Los Angel<:s·Las Vegas. 

'33· Las Vegas-Milfo-rd. 
•34· Milford,Salt Lake City. 
135. Salt L:,ke City-Boise. 
IJ!). noise· PasC'o. 
'37· l'asco-Portland. 
138. Salt Lake City-Pocatello. 
:3.9. Pocatella-Buttc. 
14.0. Butie-Great F.alls. 
14 r. T.-aredo-San Antonio. 
142. Fargo:Winnipeg. 
143· Atlanta-Nashville. 
:44. Nashville-Evansville. 
: 4S· Evansville-Chicago. 
J4.6. Evansville-S t. Louis. 
147. South B·cnd-Kallunazoo-Day 
>48. Laredo-Houstoit. 
J<f9· Tulsa-Ponca City. 
1 so. Knnsas City-Omaha. 

Army Air Corps 

City. 

(Available from Aeronautics Branch, Department of Comme-rce, a t 35 cents each.) 

·1. Uniontown-Dayton. z8. San Antonio.-.Dryden. 
2 . \Vashington-Uniontown. :g. Drydcn-El Paso. 
J. \Vashingtott-New York. 30. El P.aso-Tucson. 
'I· \\Tasbington-Norfolk-. 3'· Tucson-l'boen;,c 
5· Dayton-Rantoul. p. Phoenix-San Diego. 
6. N ew York-lloston. 33· Salt Lake City-Elko. 
7. Be·aumont-New Orleans. 3'4· E lko-lieno. 
8. New Otka.ns-Montgomery. 35· Reno·San l~rancisco. 
9· Cllicago-Io.wa City. 36. Dayton-Louisville. 

10. lo~Va City-Omaha. 37· Louisville-St:. Louis. 
r r. Omaha-North Platte. 38. San Diego-Tucson . 
. t .z. North Plattc.'Cheyenne. 39· S;m Diego-T,os Angeles. 
13. Cheyenne-.Rock ·Springs. 40. Los Angeles-San Francisco. 
14. Rock Spnngs·Salt Lake City. 4' · San Francisc-o-Yreka.. 
r; . Montgome_ry·Augusta. 42. Y•·eka-Vancouver. · 
16. Augusta-Fayetteville. u. Vancouver-Seattle. 
17. :Fayetteville-Norfolk. 44· Detroit-Rantoul. 
rS). New York-;Belldonte. 45· Detroit · Clevel;m(l · Pittsburgh· Union· 
2 0 . Dellefonte·Clevela.nd. town. 
2i. Cle.veland-Chica!(o. 46. Washington-Middletown. 

,22. Cbicago-nantoul·St. Louis. 47. Detroit·Day_ton . 
zJ. S t. Louis-Kansas City. ~8. (.ouisvi lle-Na~hvillc. 
24. Kansas City-Muskogee. 49. Nash.ville·Dir.minghan\. 
25 . Musk~g_ee-Dallas. 59· Birmingham-1\•fontgomery·PC'n.sa·cola. 
26. Dall'as-San Antonio. ; r . St. Louis.-Muskogee. 
27. San Antonio-Beaumont. .;2. St. Louis-Dayton. 
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Hydrographic Office Maps 
( Published maps available from Aeronau tics Br anch, Department of Commerce, at 

40 cents each.) 
Maps Publlahed 

V·•J•. 
V->JJ. 
V- •34· 
V-•JS· 
V· lJ6. 
V-•37· 
V-•J8. 
V-239· 
V-l40. 
V-241 . 
V- 242. 
V-249. 
V-2so. 
V-ZSI· 

N cw York-l'ltiladelphia. 
l 'hi laddphia-Hampton Roads. 
\Vasbington-Hampton Roads. 
H amplol\ Roads-Morehead City. 
Morehead City-Charleston. 
Charles ton-Jacksonville. 
Fernandina-">fiami. 
1\[iami-Is le De Pinos, Cuba. 
Key West-Cedar K eys. 
Ceda r Keys-Pensacola. 
Pensacola·N~w Orleans. 
Habana-J'ort Morelos. 
Port Morelos-l'ucrto Barrios. 
Puerto Barrios-Cape Gracias 

Dios. 
a 

V-252. Cape Gracias a Dios-l'ort Limon. 
V-253. Port Limon-Panama Canal Zone. 
V-264. Media Luna Cay-Cape Haitien. 
V-266. Uatabano-llfedia Luna Cay. 
V-4 16. San Diego-San Luis Ob•spo. Day. 

San l'ranc isco. · 
V-4 17. San Luis Obispo Day-San Francisco. 
V-418. San Franc isco-H umboldt Ray. 
V-4 19. Humboldt Bay-Coos Uay. 
V-420. Coos Bay-Astoria. 
Y-~22. Astoria-Vat1couver I s land . 
V-4•3· Seatt le-Alert Jlay. 
V-414. Ale rt J3ay. Ke tchikan . 
V-425. Ketchikan-Juneau. 

Maps in Procen 

V-230. 
V-z;p. 
V-243. 
V-244. 
V-245. 
V-246. 
V-247. 
V-248 . 
V-254. 
V-zss. 
V-as6. 
V · >S7· 
V-258. 
V-~59· 
V-z6o. 
V-26 1. 
V- :16:. 

Eastport, Me.-Doston. 
Boston-New York City. 
New Orleans-Galveston. 
Galveston-Corpus Christi. 
Corvus Christi-Tmnpico. 
T:1mpico."Puerto Mexico. 
Puerto Mexico-Caml>cche. 
Campeche-Cape Catoche. 
Gulf o f Danen-Santa Marta. 
Santa ::\1nrta-Curacao Island . 
Maracaibo-Caracas. 
Caracas-Port of S11ain. 
Port of Spain-Santa L ucia . 
Barbados-Barbuda. 
Barbuda-l'orto Rico. 
P orto Rico-Port au Prince. 
North Coast of Haiti. 

V-263. Port au Prince-Jamaica. 
V-265. Cape Maisa-Nucvitas. 
V-26i . Habana-Nuevitas. 
V-401. Panama Cana l Zouc-Copc 
V-402. Cape l\·(ala-Puntarenas. 
V-403. P unt:trenas-ta Union. 
V-404. La Union-San Jose. 
V-405. San Jose-Salina Cruz. 
V-406. Salina Cruz-Acni>Jtlco. 
V-407. Acar>ulco-ll·[anz:tnillo. 
V-408. Manzanillo· M azatl:ln. 

~::?n Gulf of California. 
V-4•3· Matatlan-Ca l"' San Lucas. 
V-41 4. Magdalena !ny-Rosariw. 
V-415. Rosn rita-San Diego. 
V-421. Columbia Riv er. 

llfala. 

AIRPORTS AND LANDING FIELDS IN THE UNITED STATES 
.Dec. J ' • 1929 

Listed by Aeronau tic& Branch , Department of Commerce 

T he following is a lis t of airpo rt s, Department of Commerce inter media te anti marked 
auxiliary landing fields in the United S tates, with their classi fication. T here arc included 
only those sites which are marked ancl have more or less facilities or whi<~h have. been 
marked and reserved as land ing fields without facilities. 

Fields marked ( *) arc intermediate fields along a irways, marked and lighted by the 
Department of Commerce. 

Airports m:trked (f) are equ ipped wit h beacon lights or partia l or full equipm~nt of 
flood. lights for landing, Rood-lighted buHdings, boundary !ights, dan!}cr lights, etc. . 

fhere are of record more than 4,ooo other fields 111 the U111tcd S tates on wh•ch 
landings may be made- o wned by th e States, muniCipaliti es, corporations, cluhs, commis· 
sions, and mdiv iduals. Many of these arc constantly changin g in character with th e 
alternation of cro ps and for other reasons which make a permanent record of variablt 
value. 

Alabama 

*Anniston. intermediate . 
Anniston, Camp McClellan, Air Corps, 
auxiliary. 

Atmore, P erdido Hills Airport, com-
merciaL 

Birmingham, Roberts Field, mun icipa l. 
Birmingham, commercial. 
Citronelle, commercial. 

•Cropwell, int ermediate. 
Gurrcrest. commercial. 
Mobile, Mobile Airport, munidpal. 

*.Monteralla, inte rmediate. 
Montgomery, Maxwell Field, Air Corps. 

•Plant ersville, inte rmediate. 

Arizona 

Ajo, au.~iliary. 
Ajo, Ajo Airport, mu nicipa l. 
Apache Pass, auxiliary. 
Deltemont, aux.iliary. 
Bens.on, municipal. 
Casa Grande, mun icipal. 
Chandler, Chandle r Airport, municipal. 
CoclUse, municipa l. 
Douglas, nouglas Interilational Airport. 

munic ipal. 
Eloy, municipal. 
Flagstaff, municipal. 
Fort Huachuca, Am1y. 
Gila Bend, municipal. 
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Grand Canyon, commercial. 
Holbrook, municipal. 
Kingman, municipal. 
Marana, municipal. 
Maricopa, municipaL 
Mobile, auxiliary. 
N ogalcs, municipal. 
Phoenix, municipal. 

fPhoenix, Sky Harb<>.r Airport, commercial. 
Phoenix, State Fairgrounds, aultiliary. 
Prescott., municipal. 
Quartzite, Conner Field, commercial. 
Salome, auxiliary. 
San Simon, rnunicipal. 
Seligman, auxiliary. 
S toval, muni·eipal. 

tTuc.son, D:wis·Monthan Field, municit>al. 
Tucson, Mayse Field, commercial. 
Vail. munic1pal. 
Wellton, auxiliary. 
Williams, Webber Field, municipal. 
\V'inslow, Berrigen Field, municipal. 
\Vinslow, race track, auxiliary. 
Yuma, tly fie ld, municipal. 

Arkanaaa 

Jlentonville, municipal. 
Conway, commercial. 
El Dorado, aulC:iliary. 
Fort S mith, Ale:xander Airport , com­

mercial. 
Hot Springs, municipal. 
Lake Village, commercial. 

tLittle Rocli, Army. 
Little Rock, commercial. 
Lonoke, :\uxiliary. 
Monticello, mumcipal. 
N~":port, auxiliary. 
Ogden, auxiliary. 
l'aragould aux.ilia ry. 
Pine B luff, auxiliary. 

t P ine Bluff, Toney Field, commercial. 

California 
Alameda, auxiliary. 
Altu.-as, nuxiliary. 
Amboy, municipal. 

• Antelope Valley, intermediate. 
Arcadia, Ross Field, Air CoJ1>S. 

*Baker, inter mediate. 
t l!akerslield, municipal. 
• Rakersfield intermediate. 
Banning, ll anning Airport, municipal. 
Barstow, commercial. 
ller~sford, commercial. 
l~ig Bear City (see San Bernardino) . 
Brawley, ,)3rnwley Airport, municipal. 
Brca, municipal. 
Bridgeport, municipal. 
Burhank, commercial. 
Calexico, Calexico Airport, municit>al. 
Calipatria, Calipatria Airport, mumcipal. 
Camp Kearney, Army. 
Campo, municipal. 
Chico, municipal. 
Chowchilla, municipal. 

•chowchilla, intermediate. 
Chula Vista, Chula Vista Airport, munici­

pal. 
Coalinga, municipal. 
Concord, municipal. 

t Coming, Woodson Airport, commerciaL 
Corona, auxiliary. 
Culver City, commercial. 
Delano, auxiliary. 

•Earlimart, intermediate. 

El Centro, Imperial County Airport, mu· 
nicipal. 

El Monte, commercial. 
E lsinore, municipal. 
Encinitas, auxi liary. 
Escondido., Howell Air110rt, municipal. 
Fresno, auxiliary. 
Fresno, municipal. 
l' ullcrton, Fullerton Airport, municipal. 

tGalt, MacCracken Field, commercial. 
Glendale, Grand Central Air Terminal, 

commercial. 
Grass Vall.ey, auxiliary. 
Grays Well, municipal. 
Hanford. municipal. 

*Harvard, intermediate. 
tHnwthorne, Kelly Airport, commercial. 
Ht,ywanJ , auxiliary. 

•Hes/>eria, intc::rmedi:a.te. 
H,ol istcr, commercial. 
Imperial (see E l Centro) . 
Indio, comme.reial. 
J acumba Hot Springs, auxiliary. 
Laguna Beach, commercial. 
Lancaster, municipal . 
Lakeport, municipal. 

*Lenwood, intermediate. 
*Livermore, intermediAte. 
•Livingston, intermediate. 
tLongBeach, munieiJ!al. 

Los Angeles, Aero Corporation Ficl<l, com· 
mercial. 

Los Angeles, American Airport, commer­
cial. 

Los Angeles, Daugherty Field, commer­
ciat 

Lo~ Angeles, Dyccr Field, commercial . 
Los Angeles, Griffith l 'ark Airport, munici­

pal. 
Los Angeles, Kinner Airport., comme rcinl. 

tLos Angeles, Los Angeles Airport, munici· 
pa l. 

tLos A'.'geles, Metropolitan Airport, com-
merctal. 

Los Angeles, Rogers Airport, commercial. 
Los Angeles, seaplane Rnchoragc, Navy. 
Los Angeles, Sperl Aerodrome, commer-

cial. 
Los Angeles·, Vail Field, commercial. 
Mc Kitt rick, auxilittrr.· 
1\bricopa, municipa . 
Marysville, munic•pal. 
Maxwell, auxiliarr. 
Merced commerc1al. 
:Mineral, commercial. 
Modesto, mtmicit>al. 

*1\f ohawk, intermediate. 
Mojave, commercial. 
Montague, Montagt1e Airport, munk:ipal. 
)1ontebello, auxiliary. 
Monterey1 polo field, auxiliary. 

"1\{ount Snasta. intermediate. 
Natoma~ auxiliary. 

tOakland, Oakland Airport, municipal. 
Ontario, municipal. 
Palmdale, municipal. 
Palo Alto, commercial. 
Parris, auxiliary. • 
Petaluma, commerciul. 
Pomona, J3urnley Airport, commercial. 
Porterville, commercial. 
Ramona, auxiliary. 
Reddi ng1 Benton Field, municipal. 
Redwooo, commercial. 

tRiverside, March Field, Air Corps. 
Riverside, Riversicle Airport. commercial. 

·t S:~cramento, Mather Field, Air Corps. 
Sacraniento, municipal. 
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San Bernardino (Big Dear), Big Bear Air-
pod, commerci;i:J. 

San D.iego, Lindber:gn Field .• municipal. 
San Diego, N orth Island, Navy. 
San Diego, Rodowell Field1 Ariny. 

lSan Diego, T. C. Ryan :Atrport, commer· 
Cia I . 

San Diego, U. S. Naval Air Station. 
San Francisco, Crissy Field, Army. 

tSan Francisco, Mills l''ield, municipal. 
tSan Jose, Alliin Rock Airport, municipal. 
Sat> Juan, auxiliary. 

tSan .eanilro, San Leandro Airport, com-
mercia.l. 

San Mateo, Jolmson Field, commercial. 
San Pedro, Allen Field, munidpaJ . 
San Simeon, Hearst Raoeh Atrport, aux-

iliary. · · 
Santa :Ana, Eddie Martins Airport, com· 

mercia!. 
Santa Darbara, Ovington ·Airport, con ­

mcreial. 
Santa Clara, commercial. 
Santa Maria, municipal. 

tSanta Moni'ca, Clover Field, municip.al. . . 
Santa Rosa, Santa Rosa Airport, munttt· 

pal . 
¥-Saugus, intermecli.at~.: 
Seal Deach, commerctal. 
Sebastapol, municipal. 

tSelma, municipal. 
Sot.lOra, auxiliary. 

tSpadra, \V. K : Kellogg Airport, muttici­
pal. 

tStockton, municipal. 
Stockton, Farris Field, com!nercial. . . 
Strathmore, Strathmore Atrl>ort, muntct-pal. , . 
Taft, Taft Airport, municipal. 
Tallac, auxiliary. 
Trona, auxiliary. 
Truckee, auxiliarr.; 

tTulare, municipa . 
*Turlock, ititcrmediate. 
Universal City1 oomm., rcia l. 
Venic;e, muni.etpal. 
Ventura, a.u .. '"(i liary. 

*Ve.rdemont.e, intermedi;tte. 
tVisalia, rimnidpal. 
\Veed, \Need Airport, commer.cial. 

*\Vestlcy, intermediate. 
\Voodland, municipal. 
Yreka, Yreka Airport. municipal. 
Yuba .City, . commercial. 

Colorado 

Canyo·n City, auxiliary. 
*Cas tle· J~o~k. intcrtilediate. 
tCheyennc . . munic-ipal. 
tCoLorado Springs, Co.lorado Springs Ai:-

port, municipal. . 
ColOrado Spr.ings-, Alex.ander Airport, com-

mcrc.ial. 
Cortex, auxlliary. 
Creede, ;mxiliary. 
D e.Ueque, Uig Four Airport. commercial. 

tD.cr>ver, Colo.-ado Ai rways Fie)d, Commer· 
cia I. 

Denver·, Lowry Field, National Guard, Ait· 
Corps. 

Denver, Curtiss F ield, commet·eial. 
"'Dover. intermediate·. 
Esle~ Park, commercial. 
Fort' Collins, Fort Collir>s Airport, munici ­

pal. 
• Fort .Lupton, intermediate. 

Grand Junction, municipal. 

•Greeley, intermediate. 
Lamar, muniCipal. . . 
Leadville, Bingham· l'iel9, municipal. 
Monte Vista, Monte Vista Ai.rport, munici· 

pal. 
"'Monument, intermediate. 

Oth, Otis Ai.rpori, mt)nicipal. 
tPueblo, Pueblo Airport, municipal. 
Trinidad, commercial. 

tWi-gwam, itrt~rmediate. 

Cpnnecticut 

*Bethany, inte·rmediate. 
tllridgeport, llridgcport Aitport, commer-. 

Cia I. 
Danbury, municipal. 

tHar.tfoid, ]lrainard Field, munic.ipal. 
i\(er1den, municipal. 
New London., auxiliary. 
New Milford, auxlHary. 
Niantic, auxiliary. 
Torrington, amciliary. 
\Valling(ord, 'Wallingford Airport., munici­

pal 

Delaware 

LCwes, auxlHary. 1 Newark, auxilia·ry. 
New Castle, attxiliary. 

tNew Castle, Bellar~ca I>ield. t:ommcrcial. 
Wihn ihgton, Diggs F ield, auxiliary. 

t\Vilmington, Du Pont Field, pri\·ate. 

District of Columbia 

t Anac.ostia, llolling. F ield, Air Corps. 
t Anacos tia., Naval Air Station, NaVy. 
fArlington (Va.}, Hoover Field, c<)mmer· 

cia I. 
Arlir~gton (Va.), \Vasbington· Ai(port; com­

mercial. 
Rockvi.lle (Md.), Congressional Airnort, 

<Commercial. 

F lorida 
Arc·adia, auxiliary. 
Arcadia, Carlstrom Field, auxiliary. 
AvOn l>ark, auxil iary. 
Bartow, auxiliary;. 
J.lra,denton, \Vallace Field, municipal. 
Clearwater. municiyal. 
De Land, De LatH Airport', municipal. 
J>ort ]\,[eyers; municip;tl. 
Hollywood, Hollyw.ood Airport. municipal. 
Inverness. comme·rc.ial . 
Jacksonville, Camp Johnson, Army. 

tiacksonville, muntci .r>al. 
J acksonville, Paxon Field, commercial. 
Key West, cornmcreial. . · 

.
K.e'y West, Naval Air Station, Navy. 
f..akeland, muni·cipal. 
Leeshurg.. Leesburg Airport-, cpmmercial. 
Melbourne. Melbourne Airport, municipal. 
Miami. 'Fifty-founh Street J\irpol'l, com-

merd.al. 
tMiami, llfiami Airpo.r.t, municipal. . 
M.iaini. Pa•i Ame•·ican Ait·port, ~l)mme.r-

cial. 
North L:l Delle, auxiliary. 
Ocala, commercial. 
Okeechobee, comn~e.rcial. 
Orlando. co,mmerclal. 
Orlando, municipal. 
Palmda.le, auxiliary. 
T'cnsacol.a, Corry l~ield. Naval. 
Pensacola, 'Naval Air Station. Navy. 
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St. Augustine, auxiliary. 
St. Petersburg, Piper-Fuller Field, munici· 

f>al. 
Sanford, commercial. 
SCbring, auxi liarr.. 
Stuart, municipa . 
Tallahassee, municipal. 
Tampa, commercial. 
Tampa, municipal. 
Titusvi lle, munici pal. 
\Ve~t Palm Beach, commercial. 

Georcla 
Alffimy, municipal. 
Americus, Souther Field, Air Corps. 
Athen~ Epps Field, mumcipal. 

tAtlanta, Candler F ield, municipal. 
t August3, Daniel Field, municipal. 
Brunswiek, commercial. 
Columbus, municiplll. 
Douglas, municipal. 
Fort llenning, Army, aux:iliary. 

*Jefferson, intermediate. 
*Lawrenceville, interm ediate. 
Maco n Mi ll er Airport, municipal. 
Pelham, co nnnercia1. 
Rome, 'Rome Airport, muuioiJ>al. 

*Ro)'ston , intermediate. 
Savannah. Daffing Park, municipal. 

•Tallapoosa, int ermediate. 
Thomasville, T homasville Airport, munici­

pal. 
'l 'i fton, auxiliary. 
V."ldosta, municipal. 

•Vit ia Rica, int~rme<lilltc. 

Idaho 

.,Bliss, intermediate. 
t Uoi!;c, Boi5e Airport, municipal. 

Cre ur <l';\lenc, Caur d'Alene Aviation 
Fiel<l. municipal. 

Idahomc, auxiliary 
Lewis ton, auxiriary. 

*}.f ountain Home, intermediate. 
Pocatello, Pocatello Airport, municipal. 

lllinol• 
• Ash hu n ,, intermediate. 
t Auror(a, commercial. 
Bellevi lle, Scott l~ield. Air Corps. 
B loomin~ton, municipal. 
Carlinville, auxiliary. 
Champaign, Chamber of Commerce Air­

port, commercial. 
*Chesterfi eld, intermediate. 
'tChicago, Aero Cluh Field, ~ommerdal. 
Chicago, Yackcy Airport, commercia l. 

tChicago, Chicago Airport, municitlal. 
Chicago, Fort Sheritlnn, auxiliary. 
Chicago (Oaklawn), Harlem Aiq >O rt, com-

merc ial. 
Chicago, Lincoln Park Field, municip;~l. 
Chi-cago, Rh·cr Roac1 Field, commercin l. 
Chicago, Schiller Park, Cook Count y Ai r-

port, commercial. 
Chicago, Schi ller Park, Wilson Flying 

)~iefd, commercial. 
Clticago, Southtown Airport, commercial. 
Chicago, Wallace Airport, commercial. 
Chicago, \Vestchester Airport, commercial. 

•Cordova, interm ediate. 
Dan ville, Chamber of Commerce Airl)ort, 

commercial. 
Decatur, 1\'at ioJtal Airways Field, commer­

cial. 

Des Plaines, H eath Flying F ield, commer­
cial. 

tDes Pla ines, Pal-'Naukee Airport, commer­
cial. 

East St. Louis, ( See St. Louis, Mo.). 
E lmhurst, Pioneer F lying Field, commer­

cial. 
Elmhurst, Eagle Field, comm~rcial. 
Fairlieltl, auxiliary. 

• :Fenton. intermechate. 
•F ranklin Grove, intermediate. 
Galena, commercial. 
Galesburg, munici pal. 

*Gocl£rcy, intermediate. 
Great l..akes, Naval Air Station, Navy. 
Greenville, auxiliary. 

*Harvey, intennediate. 
Hinckley, Eagle Airport, commercia l. 
Joli et, Joliet Airport, commercial. 
Kewanee, Machesney f•'ield, commercial. 

ti....an$ing, I•ord Air/>ort, con.ttnercjul. 
*La Rose interme( iatc. 
Litchfield, auxiliary. 
Lomax , commercial. 

"Lowder. interme<lia tc. 
McCook, commercial. 
i\farion, commerciAl. 

*1'-lason City in termediate. 
tll,folinc, Moline Airport. commercial. 

1\I onmouth, commercial. 
1<)1orris, intermediate. 
t Northbrook, Sky Harbor, commercial. 
t Peoria, municipal. 

Peoria, Lufbery Flying F ield, commercial. 
Pinckneyvi lle, auxil iary. 

*Plainfield, intermetlinte. 
Ouincy, .Monroe Airtlo rt, commercial. 
Rantoul, Chanute Field, Air Corps. 

*Rock Fall~, .iutermodia.tc. 
Rockford, Black H awk Air port, commer­

cial. 
Rockford, Rockford Airport, commercial. 
St. Elmo, Smith F ield1 commercial. 

•south Pekin, intermeaiate. 
tSpringticld, Conkling F ielcl, mun ici11al. 
Sterling, auxiliary. 

tStcrling, Sterling Airport, municipal. 
Stockton, commercial. 
Tonica, auxiliary . 
\Vate rman, commercial. 

t Waterman, De Knlb Field, municitl~ l. 

Indiana 

*Ashley, intermediate. 
Bedford, commercial. 
Cedar L:~ke, auxiliary. 
Elkhart. Elkhart Air{lort, municip~l. 
Fort \Vayne, Dacr l~ ield, municl,)al (tem­

I)O o'nry). 
Fort 'Wayne, Guy Means Aiq>ort, commer· 

ciul. 
Frankfort, F rankfort Airport., municipal. 
Gary, commercial. 

•Goshen, intennediatc. 
1 ndinnapo1is, Fort 13enjamin Harrison, 

Schoen F ield, Air Corps. 
tJndlannpolis Capital Airways, commercial. 

Jnclinnnpolis . H oosier Airport, commercial. 
T ndinnal)Olis, Stout f'ield, municirnl. 
Knox, Knox A irport. commercia . 
Kokoono, Shockley Field, commercial. 
La Fayette, Shambaugh Airport, commer· 

cia!. 
*Lakev ille, intermedi ate. 
*J~a Porte, intermediate. 
*McCool, intermediate. 
*Milroy, intermediate. 
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Muncie, Wall l' icld, municipal. 
Peru, commercial. 
Richmond. Derry Field, commercial. 
Richmond, Richmond Airport, commercial. 

*Rising Sun, intermediate. 
Seymour, commercial. 
Shelbyville, Navl! Field, auxiliary. 

*Shelhyville, int ermediate. 
South Den<!, commercial. 

tSouth J3end, municipal. 
•Sullivan, intermediate. 
Terre Haute, auxiliary. 
Terre Haute, D resser Fiel<l, municipal. 
VincenrH!S, commercial. · 
Vi'ncennieS, municipal. 
\Vabash, ReUijr Airport, commercial. 

*\Volcottville, ontermediate. 

Iowa 

*Adair, intermediate . 
• Adel, intermediate. 
Ames, Gerbracbt Airport, commercial. 

• Atalissa, intermediate. 
• ... ~tlantic, intermediate. 

Battle Creek, commercial. 
Delle J>tainc, commercial. 

•Dioon•field, intermediate. 
Burlington, Burlington Ai rport, commer-

cial . · 
Cedar Falls, Cedar Falls Airport, conuner. 

cia!. 
tCedar Rapids, municipal. 

Centerville municipal. 
Clarinda, Clarinda Airport, commerdal. 
Council B luffs, commercial. 

tDavenport, Cram Field, commercial. 
Des Moines. Camp l)od11e. Army. 
D.:s Moines, Herring l''ield, commercial. 

tDes Moines, municipal. 
*DixoJl, intermediate. 
*Fairfield, intermediate. 
Fort Dodge, commercial . 

•Grand 1\founcl, intermediate. 
tiowa City, municipal. 
*Libertyville intermediate. 
·~reCausla.nd, in te rmediate. 
Mason Cit y, municipal. 
Milford, Donaldson Field, commercial. 

~1\fontezuma, intermediate. 
tMuscatine, Muscatine Airport, municipal. 
*Oakland, intermediate. 
Ottumwa, commercial. 

•Reasnor, intermediate. 
Rockwell City, munici)lal. 
Scranton, auxi liary. 
Shenandoah, municipal. 
Sioux City, Kari-Keen Airport, conuncr­

cial. 
Sioux City, Rickcnbacker Airport, com· 

mercia!. 
*Tifton, intermediate. 
tWaterloo, municipal. 
\Vesley, \Vesley Airport, commercial. 

*\·Villiamsburg, intermediate. 

K ana as 

Arkansas City, commercial. 
Caney, commercial. 

•cassody, intermcclio.te. 
Chanut~, municijX!I. 
Coffeyvllle, munotlp.11. 
Dodge Cit y, McCoy Airport, commercial. 
E l Dorado, munici1lal. 
Eureka, Eurl!ka Aiqlort, municipal. 
Fort Leavenworth, Army. 

tFort Riley, Marshall Field, Air Corps. 

Fort Scott, municipal. 
tGardcn City, mumcipal. 
Grand Bend, Grand Bend Airport, munici-

paL 
Hutchinson, Albright Field, commercial. 
Kansas City, Fairfax Airport, commercial. 
Larned, Larned AirJ)Ort municipal. 
Lawrence, Allison Field, commercial. 
Manhattan, Manhattan Airport, municipal. 
Newton, municipal. 

*Olathe, intermediate. 
*Olivet, intennediate. 
*Oipe, intermediate. 
*Ottawa, intermediAte. 
*Oxford, intermediate. 
Parsons, mu nicip:d. 
Plainville, Gilbert Field, municipal. · 
Pratt, commercial. 
Sedan, Sedan Airport, municipal. 
Topeka, auxiliary. 

tWicbita, Wichita Airport, municiJ?al. 
Wichita, Swallow Field, commerc.oal. 
Wichita1 Swift Airr.ort, commercial. 
\Vinficla, municipa . 

lt:entucky 

•carrollton, intermediate. 
Covington, municipal. 
Danville, commercial. 
Hos>kinsville, commercial. 

• La Grange, intermediate. 
Lexington, Lexington Airport, municif.al 

tLouisville, Bowman Field, Municipa. 
Louisville, Louisville Airport, commercial. 
Owensboro, Sheehan Field, commercial. 

Loui•iana 

Alexandria, Canw Beauregard, auxiliary. 
!laton Rouge, Dougherty Field, municisla l. 
Chalmette .• commercial. 
Crowley, Crowley F ield, municipal. 
Lafayette, municipal. 
Mansfield, H erndon Field, municipal. 

tMonroe, Selman Field1 municipal. 
1\ atchitoches, commcrcoal. 

tNew Orleans, Alvin Callcndar Field, Mu· 
nicipal. 

New Orleans, Gcntilly Fielcl, auxiliary. 
New Orleans, Menefee Ai rport, commcr· 

cia I. 
S hreve)lort, Shreveport Airport, commer­

cial. 
Shreveport, Texico Airport, commercial. 

tTa llulah, D~partment of Agriculture, 
Wisner, Gilbert Field auxiliary. 

Maine' 
Bangor, auxiliary. 
Bangor, Rangor Airport , commercial. 
Caribou, Caribou Airport, municipal. 

tPortland, Portland Airport municipal. 
Portland, Stroudwater Field, commercial. 

Maryland 

t Aberdeen, Phillips Field, Air Corf.s. 
tDaltimore, Logan Field, munici pa , 

Bowie, race track, aux1 liary. 
Camp Meade, Army, auxiliary. 
College Park, Bureau Standard Flying 

Field, Department of Commerce and 
commercial. 

Cumb<!rland, Army. 
Edgewood Arsenal, Army, auxiliary. 
Elk Mills, auxiliary. 
Frederick, fairgrounds, auxiliary. 
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Grantsville, auxiliary. 
l:Iagerst.own, Krei<ler-Re.isner Airport, com­

mercial . 
;Havre de Grace, race track, auxiliary. 
Hebron, Pride ·of Del-Mar-Va Aiq>ort, 

commercial. 
Laurel. race tmck, auxiliary. 
Pikeville, Park Heights Flying Serviee Air­

po·rtJ eommercial. 
Rockville (see District of Columbia) . 

Massachusetts 

·Atlantic., commercial. 
Auburndale, Rivuside Pa•·k, auxiliary. 
Ayer, Camp Devens, Army, auxiliary. 
Beverly, auxiliary. 

t Boston, municipal. 
Jlro<;kton, COnU)lei•CiaJ. 
~Dudley, int'eqne<liate. 
*Framiogham, in'termelliat~. 

Gardner. municipal. 
Holyoke (see Ba•·nes Airport, Westfield, 

Mass.). 
Hyanni·s, Hyannis AirJ>Ort, commercial. 
Lawrenct~, Commercial. 
Lowell, c.ommerciaJ. 
Mendon, commercial. 
H.eve.re, commc·rcial.. 
Saug.us, Groalr Field, auxiliary. 
Seekonk, commercial. 
South l}artmouth, Rouhd Hill Airport, 
, priv.ate. . . , 
South Sudbury:, commerc•al. 
Taunton, King. F ield; commercial. 
Wa1·eham1 commercial. 
\Ve0tfield, Barnes Air·port, uuu•icipal. 

tWorcester, commercial. 

Michigan 

Ann Arbor. Ann Arhor Airport, municipal. 
August<~, Camp Custer, Army. 
lJad Axe, auxiliarJ: .. 
Battle C•·eel>. mtunc•pal. 
J3ay: City, Clemei>t Airpo rt , municipal. 
Denton H-arbor, conHlJ·erciaJ. 
B laney, Blaney Airport1 commerciaL 
Cadi llac, auxmar.y. 
Charlevoix, Charlevoix Ail·port, municipal. 

tDetroit, Ford Airport, coriui1er6ial.. 
Detroit, Jolm ){. AiTJ)or~. commercial. 
T>etroit, fairgrounds, auxiliary. 
Detroit, Detroit City _-~irport, inunicipitl. 
Detroit, Grosse· lie · Airport, commerci:tl. 
East L<~.n$ing. East Lansing Airport~ ~Om-

mercial. · 
Gaylord, Clyde Will.<s l>ost, liJUnicipal. 
Grand Haven, Gntnd Haven Airport, mu .. 

nicipal. 
Grand Rtq)i<ls, commercial. 
Grand Rapids, fairgrounds, auxiliary. 
Grand Rapids, munidp<)l. 
Grayling, auxiliary. 
1 i-on ~fountain,· commercial. 

tJackson, Reynolds Field, municir1al. 
Kalamazoo~ municiJ><~i. 

t Lansing, Capitol Ctt.y Airport, municipal. 
Marysville, Marysville Airpoo·t, municipal. 
. Menominee, municipal. 
,.~!oJlroe, intetn1edjat.e. 
tMount Clements, Selfridge Field, Air 

Co.rps. 
~:t:imising; auxiliary. 
l\1: usk.egon, Jnut~1cir>al. 
Niles, municipal. 
Nort.ltvillc, Stinson-Northville l;ie ld. com­

mercial. 

Petoskey Harbor Springs Airport, muni· 
ci(lal. 

tl'ontiac, Pontiac Airport, municipal. 
Saginawt municipal. 
St·andisb, fairgrounds, auxiliary. 
Y ps(lant.i, muiticipal. · 

Minnetota 
Alexandria, Alexandria Airport, municipal. 
llraincrd, Rosko's Airport, .com·mercial. 
Crookstojl, auxiliary. 
l'er!fttS l;alls, f 'ergus Falls Airport, mu· 

mcipal. · 
Lake City, State Camp Ground, auxiliary. 
Little Fall.s, auxiliary. 
'JI~fmlkato, auxiliarY. 
1!ankato, commercial. 
M.aynar<l, commerci-al. 
Jlrfinneapolis, commercial. 

f}d:hmeapolis, Minncat>.ol is Airport (Wold­
Chamberlain Field)., municipal. · 

«ltedwlng~ intern1edlate. 
.. St. Cl<\ud, Albert .G. Whitney Memorial 

Airport·, municipal. 
tSt. Pau.l. municipal. 

SleeJIY Eye, Jlerkner Field, commercial. 
V irginfa,. commerCi~d. 

~Wabasha, intermediate. 
White 13ear Lake, commercial. 

""'Vinona, intennedi'ale. 

Missiuippi 

Clarks<hile, auxiliary. 
·Greenville. Greenville Airp·()rt, comrnercial. 
Grenada. Borden Field, commercial. 
Jackson, commercial. 
·11eridian, Meridian Airport, commercial. 
Natch.ez, auxili.ary. 
Pascagoula, Rahy Field, municipal. 

Mtasourl 
tAn!;hun, Lambert-St. Louis F i.elc.l, munici­

Jl<ll. 
*lloon,•ille; intermediate. 

Xlucklin, V<tn Os(lee. l•'ield, conm•e•·cial. 
Carthage, c:ommercial. 
Jefferson· City, municipal. 
Joplioi, mui•icir.al. 

tKansas City, niunicipal. 
tKansas City, Richards Fidd, co·mmcrcial. 
Kir·ksvill e, l)odson Airpo•·t, commercial. 

t:,rarshall. N'fcholas~Heazley ·Airport', com-
mercial. 

~.:tcmphis, municipal. 
Queen City, baseball park, auxiliary. 
Richland, fair·grounds, auxiliary. 

tSt. )O$eph. municiJJ~I. . . 
tSt. L<>UIS, Parks Atrport, commerCial. 
tSt. Louis. (See Anglum.) 

Sedalia. municipal. 
Sp•·inglield, McClure F ield, municipal. 
Springfiel'd, National Guitrd Airport, mu-

nicipal. 
*Unionville, intermediate. 

Montana 
lligtimbcr, Budd Field, auxiliary . 

'lloulder, intermediate. 
Duttet Dutte N .ationaJ Airport, commerciaL 
Dutte, Butte Airpor.t, municipal. 
Chinook, fai rgrounds, auxiliary. 
l>illoo, commercial. 
Froid, Schnitzler Field, commerciaL 
Fort Missoula. Ann.y, auxilial'y. 
Glendive, au xiliary. 
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Great Falls, Vance Airport, commercial. 
Harlowton, auxiliary. 
Helena, Helena Airport, municipal. 
Lewistown, Harrison Green Airport, au>;· 

ili ary. 
Livingston, municipal. 
Manhattan, m!'nic•JI?I. . . . 

t Miles City, Mt!es Ctty Atrpor t, mumc•pal. 
Missoula, Missoula Airport, municipal. 
Sidney, Sidney Airport , commercial. 
Terry, Martin Airport , municipal. 

Nebra1ka 

Al liance, commerdal. 
• Uig S11rings, intermediate. 
Chadron, fa.rgrounds, auxil iary. 

"Chap1,1ell, intermediate. 
•oix mtermediate. 
•Gothenburg, intermediate, 
tGrand ISland , Grand Island Airport, mu­

nicipal. 
Hastings, municipal. 
Havelock, Ar ro-'• Airport, commercial. 

·• Kearney, intermediate. 
*Lexington, intermediate. 
Lincoln, Lincoln Airport, commercial. 

tLincoln, Lincoln Airport, municip:.l. 
*Marquette, intermediate .. 
Mason City, auxiUary. 

tNortb P latte, municipal. 
Ogallala, commercial. 

*Ogallala, intermediate. 
Omaha, municipal. 
Omaha, commercial. 

tOmaha (Fort Crook) , Offutt Ficld , Army. 
• Paxton, in termediate. 
Pershing, auxiliary. 
Seottsbluff, Se-ottsbluff Airw:\y~ Airport, 

commercial. 
• Shelton, intermediate. 
• sidney. intermediate. 
• suther lan<l, in termediate. 
*Ulysses, intermediate. 

Nevada 

nattlc Mount.~in, auxiliary. 
*Jleowawc., intermcdiute. 

Caliente, municipal. 
•J)ry Lake, in termediate. 
tElko, municipal. 

Ely, municir,al. 
Hazen, au.'Clliary. 
Hawthorne, municipal. 

"] ean, intermediate. 
tLas Vegas, municipal. 

Lovelock, municipal. 
Parran, auxiliary. 

tReno, Hubbard Field, commercial. 
Reno, Ulanch Field, municipal. 
Tonopah, auxiliary. 
\Veils, race t rack, auxiliary. 
\Vinncmucea, municipal. 
Y crington, municipal. 

New Hampshire 

Claremont, municip:1l. 
Concord. municipal. 
Greenfield, auxiliary. 
Keene. munici paL 
!'.fan-che~ter, mu.nicipal. 
Whitefield, Whitefield Airport, municipal. 

New Jerae:y 

Arcola, Arcola Airport, commercial. 
Asbury Park, murucipal. 

Atlant ic City, commercial. 
Atlantic Cit y, Bader F ield, municipal. 
Auburn, auxi liary. 
Avnlon, commercial. 
Camden, Central Airport, commercial. 
C3tH: May, Coast Guard. 
Dover, commercial. 
Freehold, l'atten Fieldt commercial . 
Greenwich Flying Fiel<!J_ municipal. 

t H asbrouck H eight s, 1 cterboro Airport, 
commercial. 

Kenvil, commercial. 
Keyport, commercial. 
Lakehurst, Naval Ai r St ation, Navy. 
Lakehurst, Lakehurst Airport, commercial. 
Lyons, commercial. 
Medford, auxiliar:y. 
Moorestown, muntcipal. 

tNewark, Newark Airport~ municipal. 
t Ncw Brunswick, H adley l'ield, commercial. 

New Brunswick, municip:~l. 
Oceanport (For t Monmouth), Army. 
Pater·son comme rcial. 
Pine Valley, Ireland Field, commercial . 
Princeton , auxiliary. 

tRedbank, Airview Flying F ield , commer­
cial. 

Seagirt-, Cnmp Edwards, nuxiliary. 
•stewartsville, intermediate. 
tTrcnton, Mercer Airport, municipal. 
"\Vhite House, intermediate. 

Wrightstown, Camp Dix, Army. 

New M~xleo 
Albuquerque, Albuquer(JUe Ai rport, com· 

merci a1. 
Alamogordo, auxiliary. 
CBmbray, muJaici pa1. 
Carlsbad, mtt!liciJ)al. 
CarrizoZo, auxiliary. 
Cl3yton, Clayton Field, munH:.ipal. 
l>eming, municiral. 
Gage, municipa . 
Gallup, auxilia ry. 
Gallup, ]\-loses F ield, municipal. 

*Grttnts, in t.ermedi:ate. 
H achita, auxiliary. 
fAtS Vegas, auxiliary. 
Lordsburg, Lor~burg Airport , Ar my. 
Lordsburg, municipal. 
Roswell, commerctal. 
Rutter, au>;i[iary. 
Santa Rosa, municipal. 
Si lver City, auxiliary. 
Steins, municipal. 
Taiban , munictpal. 
Tucumcari, auxiliary. 

New York 

Albany, Quentin Roosevelt Field, munic­
ipal. 

tAibany, Albany Airport, municl Jlal. 
Angola, Angola Airport, commercial. 
Armonk, commercial. 
Bata.,ia, fairgrounds, auxiliary. 
Dencon, commercial. 
Bclrose, race track, auxiliary. 
Binghamton, comntercial. 

tBuffalo, Buffalo Ai rport, municipal. 
Buffalo, Bccker'B Alr(>o•·t, commercial. 
Buffalo. (Sec 'l'onawanda, Consolidated 

Aircraft Airport.) 
Dansville, municipal. 

•nunkirk, intermediate. 
Elmira, municipal. 
Endicott, commercial. • 
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Fair Havet), Falr Haven Airport. munic-­
ipal. 

Farmingdale, commerciaJ. 
Fort T'erry, .Pium Island •. Army, auxiliary. 

tGarden City, Roosevdt Field, commercial. 
Geneva, Finger La~es Airpo.rt, commercial. 
Glens Falls, municipal. 
G!overs.ville, Gloversville Air)X>rt, eommer· 

cia!. 
Hammondsport, :Mercmy Field, commer-

cial. 
Hemlock, Heml1>ck Airport, commercial. 
Ithaca, municipal. 
Jamaica, ra:ce tr.ack, auxiliary. 
JameStown,. .Commercial. 
Lake Plactd, municipal. 
Le Roy, D. Vol. Flying Field, commercial. 
Little Falls, auxiliary. 
l'vfo.hawk, auxiliary. 

fMineola, Mitchd Field, Air <Arps. 
M.ontgoniery. Central Hudson Landin·g· 
. Field, auxiliary. . 
New Dorp, Miller Field, Air Corps. 
Norwich commercial. 
Piu.sford, commercial. 
Plattsbu~g,. Army. . .. 

tRochestcr, Rochester Atrport, munoctpal. 
Roches.ter, Rouse Partridge Airport, cotn· 

merdal. . 
Rochester, Commercial Aiq)ort, c-ommer· 

cia!. 
tScJienectady, commercial. 
tSyracuse, Syracuse Airport, munidpal. 
tTonawanda, Consolidated AorcFa:ft Airport, 

commercial. 
tUtica, munici~al. . 
Vvaterto:wn, \\ atertown AirJX>rt .• municival. 
Watkins Glen, auxiliary. 
Wellsville, Wellsville Aviation Club Field, 

commerCial. 
West Point, parade grounds, auxil!~ry. 
Yaphank, Camj) Upton, Army, auxtltary. 

North Carolina 

Asl.-cvillc, municipal. 
Charlotte\ Charlotte Airport, commercial. 
Fayettevi lc, Pope Field, Air Corps. 

*Gastoilia, intermediate. 
Goldsboro .• municipal. 

tGreensboro, municipal. 
Henderson, fairgrounds, auxiliary. 

"*T ... exington, intermedi~te. 
*Milton. interm.cdiate. 
Monroe, commercial. 

'Mo6resville, intermedi:ne. 
New nern·e, Ae.mc Field, commercial. 
P inehurst, auxiliary. 
Pirtehurst, Knollwood Airtx>rt, municipal. 
J~aleigh, municipal. 
Raleigh. commercial. 
Reidsville, . commerCial. 

•Reidsville, intermediate. 
Rockingham, commercial. 
Rocky Mount; Eag,le .Field, commercial. 
Shelby, Shelby Airpo.rt, municipal. 

*Stanley, intermediate. 
·Tarboro, Baker Field, municipal. 
Wilmington, muniCipal. 

tWinston-Salem, municipal. 

North Dakota 
Bismarck municipal. 
Fargo, Hector Air)X>rt, muni.cipal. 
Fargo, State College, auxiliary: 
Grand Forks·, Grand Forks Aorpo·rt, ntu· 

nicipal. 
Jamestown, Jamestown Airport, m:unidpal. 

L inton, Seeman Park, commercial. 
Minot, l'ort 0 Minot, municipal. 
Towtfer, Jal.<e's Airpo.rt, commercial. 

Ohio 

Ada, auxiliary. 
Alliance. commercial. 

t Akron, Akron. Aiqiort, municipal. 
Akron, commercial. 

• Ash.tabula, intermediate. 
Helpre, see Marietta. 
Dryan, Bryan Air Park, commercial. 

*Bryan, interm.cdiatc. 
Cambridge, auxiliary. 
Camp Pt:rry, State Camp, auxiliary, 
Cantc:m. commercial. 

tCincinnati, T. unken Airport, municipal. 
tCinci.mlati, ~V.3t$bn Airport, comn1ercial. 
tCievdand, Cleveland Aitport, municipal. 
Clcweland, Great Lakes·'Airport, coinmer-

cia.l. 
tColumbu~, ·Nortpn Field, Air Corp~. 
tCo.lumbus, Columbus Airport, commercial. 
tColumbus, Pot·t of Columbus, mUtuc•pal. 
~conneaut· intermediate. 
tCoshoci:o~, Coshocton · Airport, commercial. 
tDayton, ·Dayton Airport, commercial. 
l):ayton, Moraine Joield, commercial. 

tTJayton, ·Wright Field, Air Corps. 
Oefiance, Defiance-Simplex Airport, com­

m·ercial. · 
*J)elt'a, intermediate. 
Elyiia, La Porte Field, cbmmercial. 
Fai:rfield, Fairfield Air Depot, Air Corps. 
Findlay, Rummell Aviation Park, commer-
ci~ . . 

Galli\>oli~, Twin City Air)X>rt, municipal. 
*Gera d, i'ntcrmediate. 
Greenville·, ~-ansdowne Airport, commer· 

cia I. 
Hamilton, commercial. 

" H artford, iutermedia:te. 
Hebron, Harbor Hills Golf Course, aux· 

iliary~ 
*H:uron, intermediate. 

Kent, couunerCial. 
KentQn, auxiliary. 

·• Lebanon, intermediate. 
Litria, ThomP,son Airport, commercial. 
Lon<lon, auxtliary. · 
Lorain, · Port Mirls, commercial. 

• [;oudonville, intermedi'ate. 
Mimsfield, municipal. 
~farietta., Ohio Valley Ai't'.P().rt, municipal. 
Martins F·erry, Scott l'ield, commercial. 
:Massillon, Massillon Aiq>ort, commerci.al. 

*Medina. intermediat¢. 
Middletown; 'Middletown Airpor t Park, 

municipal. 
*Mount Verolon, intermediate. 
No.rth Madison, auxili~ry. 

*Painesvlllc, intermediate. 
~Parkman, intermediate. 
Portsmouth. niuniciJ!al. 
Sandusky, Parker Field, commercial. 
St. Paris, auxiliary. 

*.Solon, intermediate. 
tSpringfield( Springfield Airport,. municipal. 

Steubenvil e, commercial. 
Toledo, ·auxiliary. 

tToledo, Transcontinental Airport, commer· 
<;ial. 

Toledo, municipal (temporary). 
Troy, commerc1a). 
Van \Vert, municipal. 

"'Vermillion, interme0i3te. 
*Vicker.}', intermediate. · 
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*Watcrsville, intermediate. 
•west J elferson, interr_uediate. 
\Villoughby, commerctal. 

•\Voodville, intermediate. 
• \Voosier, intermediate. 

\Vooster, fairgrounds, auxi!iary. . . 
Youngstown, r.ansdown<? F teld, mu111CI!)al. 
Youngstown, Dernard Airport, commerctal. 
Znnesville, auxiliary. 
Zanesville, commercial. 

Okla11oma 

Altus, commercial. 
Ardmore, <:ommercial. 
llartlesvillc1 commerci al. 

*DiackweiiJ ontermediate. 
Dlancluir , Davis. Field, auxiliary. 
Bristow, commerc•at. .. 
Chandler, rifle range, :~uxohary. 
Chicka~ha, municipal. 
Cleveland, aux,iliary. 
Clinton, municipal. 
Coalgate, commercial. 

"Criner_, intermediate._ .. 
Drumright Cooks Foeld, aUXJhary. 
DunColn, Halliburton F ield, municipal. 
E lk City, municipal. 
E l Reno, municipal. . . 
Enid, Enid Air Park, mumctpal. 

• Fairfax, intermediate. 
Fort Sill, Air Corps. 
Guthrie, Guthrie Airport, commercial. 

*Guthr ie, intermediate. 
•Healdton, intermediate. 
Hennessey, auxiliary. 
Henryetta auxiliary. 
Holdenville, race traclc, auxiliary. 

•Hominy, intermediate. . . 
.Kingfisher, race track, auX1hary. 
McAleSter, r ... ~!;'ion F ield, commercial. 
]\•[cLoud, auxoliat·y. 
Mangum, Powder Field, municipal. 
Miami, commercial. 
Muskogee. Hatbox Field, municipal. 
Newki rk, auxiliary. 
Norman, Graham Flying Service Field, 

c.onnnerci31. 
t0klah:oma City municipal. . 
Okmul!fee, William A. Burke Atrport, com­

merctal. 
Pauls VaUey, auxiliary. 

•PerneU, intermediate. 
*l'erry, intermediate. 
tPonca City, municipal. 
Shawnee, auxiliary. 
Texola, -commercial. . . 
Tishomingo, fairgrounds, auxiltary. 
Tulsa Mcintyre Airport, commercial. 
Tulsa: Tulsa Airport, commercial. 
\Vagoner, race track, auxiliary. 
\Valters, auxiliary. 
Weewoka, Weewoka Flying Field, com· 

mercia!. 
\Voodward, auxiliary. 

Ore.OD 
Albany, municipal. 
Arlington, Arlington Airport, commercial. 

•nat<er, intermediate. 
Canyon City, municipal. 
Condon, aux1liary. . 
Corvallis Corvallis Airport, commerctal. 
T he Dalics, fairgrounds, municipal. 
Eugene, mun lcipill. 
G•·ams Pas$, municipal. 

"La Grande, intermediate. 
Lakeview, munic ipal. 

Lebanon, municipal. 
t:Medford, Barber Field, municipal. 
Milton auxiliary. 

•Pendleton, int ermediate. 
Portland, Rankin Airport, commercial. 

tPortland, Port of Portland Airport, mu· 
nicipal . . .. 

l'rincev ille, Cross Fteld, auxtlta ry. 
Roseberg, auxiliary. 
Roseberg, Hannan Field, municipal. 
St. Helens, auxiliary. 
Salem, commercial. 
Salem fairgrounds, auxiliary. 
Silverton, municipal. 

P en.nsylvania 

t Allentown, Allentown Airport, municipal. 
Altoona, auxiliary. 

t Altoona-i'yrone, Stultz Field, commercial. 
• Andreas, Intermediate. 
llellefonte, auxiliary. 

•nellefont c, intermediate. 
Bradford auxiliary. 
)Jridgevitle, llfayer Field, commercial. 
Bristol, Keystone Field, commercial. 

*Brookville, inte rmediate. 
Bustleton, auxiliary. 
Ca rmichaels, auxi liary. 

*Clarion, intermediate. 
•clearfield, intermediate. 
Connellsville, American Legion Airport, 

municjpal. 
Conway, Conway AirJ)ort, commercial. 

•Curwensville, intermediate. 
*Du Bois, intermediate. 
Easton. commercial. 
Elk Lick, auxiliary. 
Etic, Griswold Field, commercial . 
Essi ns-ton, commercial, 

tJi'airv•e\•.:, commercial. 
Gettysburg, commercial. .. 
Greensburg, race track, auxthary. 
Harrisburg, ball park, auxiliary. 

•Hartleton, intennediate. 
Harveys, Sollau Field, municipal. 

*Hometown, intermediate. 
Honesdale, Mnttcr Airport, commercial. 
!ohnstown, Johnstown Airport, municipal. 
Jones Mills, Pike Run Aorport, e<>mmer· 

c ial. 
•Kennerdell, intermediate. 
*Kylertown, intermediate. 
• [.amartine, intermediate. 

Lancaster, commerciaL 
Latrobe, J. D. Hill Airport, commercial. 
~banon, municipal. 
~etsdale, commercial. 
Lehighton, Martin Jensen Airport, munici· 

pal. 
Lemoyne, Stienhauer Airport, commercial. 
Lewistown, race track, auxiliary. 
Media, municipal. 

•Mercer, intermediate. 
Middletown Olmsted Field, Army. 
Moscow,_ Moscow Airport, commercial. 
Mount r lcasant, commercial. 
Mount Union, municiJlal. 
New Castle, Jackson Field, commercial. 
New Castle, New Castle Aiq>ort, commer· 

c ia I. 
Norristown. commercial. 

"Northampton, intermediate. 
4tNumidia, inte1·mediate. 
l'arke$bu rg, commercial. 

•'Park Place, intermediate. . 
Philadelphia, Lincoln Airpor!~ commerc•al. 
Philadelphia, 1\lustin Field, Navy 
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t PbHadelpbia, Philadelphia Airport, munici­
pal. 

Philadelphia, Pitcairn Field, commercial. 
PhilaclelpWa, U nited F lying Club l, icld , 

commerciaL · 
tPiH;S~urgh-'McKeesport, Dctti s 'f ield, mu-

tuctpal. 
Pittsburgh, Rodgers Field, municipal. 
Pottstown, Pottstown Airport, commercial. 
Reading, \Vhandcr Field, commercial. 

•Ring Mountain, in termed iate. 
Selinsgrove, Zimmerman Airport, munici­

pal. 
Sellersville, auxiliary. 

tShamolcin, Shamokin Airport, municipal. 
Sharon, commercial. 
Smitblield, Barton Field, auxiliary. 

•snowshoe, intermed1ate. 
Somerset, Rhoades l~ield, commeTCiat. 

*Stockton, inte rmediate. 
*St.roudsburg, intermediate. 
S ummcrl\eldf auxiliar y. 
Sunbury \ \\ estley L. Smit h Field, com­

mercaa. 
•Sunbury, intermediate. 

Towanda, municipal. 
U niontown, auxiliary. 
Uniontown, n urgess l'iclcl , muu icipal. 
U)liontown, race track1 3\IXiliary. 
Waynesboro, L esher F•eld, commercial. 
\\'aynesburg, commercia l. 

'\Vesley, intermediate. 
\Vestfield, race t rack, auxiliar y. 
'Williamsport, commercial. 
Wilkes·Darre, W yoming Valley Airport , 

commeTcial. 
*\Voodward, intermediate. 

York, auxiliary. 

Rhode bland 

Apponaugh, auxiliary. 
Jamestown, aux iliary. 
Pawtucket~ commercial. 
Portsmouth, Narragansett Field, commer· 

cia I. 
Providence, Potbeir Field, commercial. 
Quonset Point, Stat.e camp grounds, aux­

iliary. 
Slocum, 3u.xiliary. 
\Vesterly, commercial. 

South Carolina 
• Anderson, intermediate. 
•Blacksburg, intermediat e. 
Cheraw, Excelsior Airport, commcrcia.J. 
Columbia, auxiliary. 
F lorence, municipal. 
Fort Mills, Spring Field, commercial. 
Fort 1<(oultrie, Army. 

•Gaffney intermediate. 
Greenvil le, Donaldson Field, municipal. 
Myrtle Beach, commercia l. 
Parris Island, ll!arine Corps Field, 3W<' 

iliary. 
• Simpsonville, int~rmediate. 
Seneca, commercial. 

tSpartanburj\', munici1•al. 
White Hall, Dupont Ain1ort, auxiliary. 

South Dakota 
Aberdeen, municil"'l. 
Belle Fourche, Belle Fourche Airport 

commercial. 
Brookings, Midway Airport, commercial. 
Dell Rapids, municipal. 

Edgemont, auxiliary. 
Huron, commerciaL 
Mi tchell, municipal. 
Mobridge, commercial. 
Pier re, 'Walter )'. Smitl1 Airport, mmlici-

pal. 
Rapid City, commercial. 
:Seneca auxiliary. 
S ioux F alls, auxiliary. 
Tyndal1 commercial. 
Vermilton, Vennilion Airport, municip.al. 
Volga, commercial . 
\Vatertown, \:Vatcrtown Airport, munici pal. 

Tennet-

Dristol, Har krader-Kilgore Airport, mu-
nicipal. 

ChattanoogaJ munic ipal. 
Cleveland, auxil iary. 
Jackson, fairgrounds, auxiliary. 
Johnson City, municipu.l. 
K noxville, rac.c track, auxiliary. 
Memphis, Armstrong Field, commercial. 

tMemphis, Ne"· Urys Airport, commercial. 
Memphis, Memphis Airport, municit>al. 
Memphis, Parks Field commercial. 
N ashville, McConnell 'Field, municipal. 

Texaa 
Abilene, Ki nsolving Field, commerci<tl. 
Alice, municipa l. 
Alief, auxiliar y. 
Alpine, auxiliary. 

tAmari llo, commercial. 
Angelus, commercial. 
Aransas Pass, auxiliary. 
Austin, Camp Mabry, National Guar<l. 
Austin, U niversity Airport, commercial. 
lleaumont, munietpal. 
Jlig Springs, commercial. 
Dig Springs, municipal. 
.131oomlngton, auxi.liary. 
Borger, auxiliary. 
Brackettville, Fort Clark Field , Anny. 
ll rownsvi lle, Field No. 1, Air Coql~. 
Brownsville, Field No. 2 . auxiliary. 

tBrownsville, Jlrownsville Airport, munici-
pal. 

Bryant auxiliary. 
C.un{l Travis, Arrny. 
Carra~o Springs, auxiliar)r. 
Cast rov ille, Jriunicillnl. 
Catarina, Catarina A irport, munici Jlal. 
Childress, auxiliary. 
Cline, auxiliary. 
Comstod< auxiliary. 
Corpus Cl~risti, Corpus Christi Airport , 

municipal. 
Dalbel'g1 auxiliar y. 

ti>allas, Love Field( mut1icit>al. 
Del Rio, municipa . 
Denison, Gray Field, municipal. 
Denton, munietJ>al. 
Dryden Air Corps. 
Eagle Lake, auxiliary. 
El Paso, Biggs f' ield, Ai r Corps. 
El Paso, commercial. 

tEl I'aso, tliunicipal. 
Farwell, Hamlin l'ield, mun icipal. 
Fort Clark (see Brackettville). 
Fort Hancock, auxiliary. 

tFort Worth, Meacham Field, municipal. 
Galveston, Fort Crockct, Air Corps. 
Gonz.ales, auxi liary. 
Greenvi ll e, municipal. 
H arlingen, commercial. 
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Hondo, .auxilia~y. 
Houston, E dwards Airport, commercial. 
Houston, Ellington Field, National Guard. 

t H ouston, H ouston Airport, commercial. 
Houston, Rice Jnstitute, couunercial. 
Jasver, municipnl. 

• Krum, intermediate. 
Laredo. Air Corps. 
Leon Springs, Camp Dullis, Air Cor ps. 
Leon Springs, Camp Stanley, _'\.ir Corps. 
Longfellow, auxiliary. 
Lubbock, municipal. 
:McAllen, auxiliary. 
McL~an, auxiliary. 
~larathon, auxili ary. 
Marfa, Air Corps. 
~1arlin, race track, auxiliary. 
Marlin, Wrcen Field, private. 
!Midland, municipal. 
Mineral Well s, auxiliary. 

*Muenster, intermediate. 
Odessa., auxiliary. 
Orange, municipal. 
Palestine, auxiltary. 
!'avo, auxiliary. 
Pecos, municipal. 
Port Arthur, Texico Airport, commercial. 
Pumpvill e, a.uxilla.·y. 
Ranger, Ranger Airport, municipal. 
Rio Grande, J1ort Rmggold, Air Corps. 
Sabinal, mun icipal. 
San Angelo, San Angelo Airpor t, munici· 

pal. 
San Antonio, Drooks Fielg, Air Corps. 
San Antonio, Fort Sam H ouston, Army. 

tS3.ll Antonio, Kelly Field, Air Corps. 
San Antonio, Second Division Field, Air 

Coq)S. 
t San Antonio, Vvinburn Field, munici Jlal. 
Sanderson, auxiliary. 
San D iego, auxiliary. 
Sherman, municipal . 
S humla, municipal. 
Sidell, auxiliar y. 
Sierra Blanca, municipal. 
Sierra Blanca, Qarade grounds, auxiliary. 
Snyder, Yoder Field, commercial. 
Spur, municipal. 
Sweetwater, Sweetwater airport, municip~1. 
Temple, T emple Airpor t, commercial. 
Toyah, auxiliary. 
Victoria, auxiliary. 
'~'aco, Rich Field, municipal. 
\ ¥barton, auxiliary. 
Wichita Falls, comm~rcial. 

tWichita Falls, Kell Fielcl, municipal. 
W iHs Point, auxiliary. 

Ut..& 
•Coalville, int~rntediate. 
Milford, municipal. 
Ogden, municipal. 
P r·ice, race track, :unc:itiary. 
Richfield, race track auxiliary. 
Roosevelt. race track, auxiliary. 
Salburo, auxiliary. 

tSalt Lake City, municipal. 
*Wanship, ituermediate. 

Vermont 

Dtattleboro, auxiliary. 
Hurlington, municipal. 
Man~heste r, Equinox Airr><>rt, commercial. 
l\~ontpelier, auxiliary. 
NeYi•port, commerctal. 
St. Albans, auxiliary. 

St. J ohnsbury, auxiliary. 
Springfield, municipa l. 
Winds·or, auxiliary. 

Vlr,rln la 

Al~~~~dria, Alexandria Airport, commer· 

• Amelia, intermediate. 
Arl!ngton, H oover Field, commercial. 
Ar~i~l~on, \Vasbington Airport, commer· 

Bristol,. Harkrader-Kilgore Airport, com· 
merc1al. 

Clilton. f'orge, Clifton )~orge Airport, com· 
met e ta!. 

*Crewe, intermediate. 
Dahlgren , nava.l air s tation Navy 
Fort Eustis , Army. ' · 
Fre~ericksburg, Shannon Field, commcr· 

C1al. 
tHamptont Langley Field, Air Corps; N. 

A. C./\. 
!J!.amp~on ~oads. n~val :tir s tation, Navy. 

Keysville, mtermedtatc. 
Leehall, Fort Eustis, Army. 
Leesburg, a uxi lia ry. 
Lynchburg, commercial. 
Martinsville, auxiliary. 

• Milford, intermediate. 
*Milton, intermediate. 
Norfolk (Virginia Beach) Rifle Range, 

auxiliary. 
*Ontario, intermediate. 
Petersburg, Camp Lee, Army. 
Port Richmond, municipal. 
Quantico, Brown Field, Marine Corps. 

•Quantico, intermediate. 
Richmond, Charles Field. commercial. 

tRic.h~ond, Rich:.rd E. B yrd Field, mu· 
mctpal. 

Richm(\nd, Richmond air junction, com· 
merctal. 

*South Doston, intermediate. 
Virgi nia Beach (see Norfol k). 
\Vayn~sooro, Valley Airport, comm~rci al. 
\Vinch~ter, municil)41. 

Wuhln.rton 

Aberdeen (see Hoquiam). 
Bell!ngham, Graham Field, con1mercial. 
Belhngham_, La Fnyette Field, commerc ial. 
Cnmp L cwts, Army. 
Chehalis, Donahue Field, municipal. 
Davenport, auxiliary, 
Hoquiam, Grays H arbor Airport, munici-

pal. 
Kennewick, Kennewick Airport, mun icipal 
Kent, auxiliary. · 
Longview, municipal. 
Olympia, commercial. 
Opportunity, auxiliar y. 

t Pasco, Franklin County Airport, munici· 
pal. 

Renton, Renton Airpot·t, commercial. 
nepubhc, fairgrounds. auxiliary. 
Ritzville, Rit~ville Aviation F ielrl, munici· 

pal. 
Seattle, auxili ary. 

tSca.ttle, lloeing_ J:'ield, municipal. 
Seattle, Sand Point, Navy. 
Spokane, commercial. 

tSpokane, Felts Field, municipal. 
1"acoma., com.mcrci3l. 
Uniontown, auxiliary. 
University, auxiliary. 
Vancou\•er, Pearson Field, Army. 
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Walla Walla, auxiliary. 
Walla Walla, munici pal. 
\Venatehee, commt:rcial. 
Yakima, Yakima County Ai rport, munici· 

pal. 

Weal Vir1inla 
n luefield, College Field, commerc ial. 
Charleston, Massey Field, auxiliary. 
Green Spring, aux iliary. 
Huntington, commercial. 
Keyser, auxiliary. 
Martinsburg, SheP.erd Field, municip.•l. 
Morgantown, auxtliary. 
Moundsville, Langin F ield, cominercial. 
Petersburg, nuxil tary. 
Wheeling, municipal. 

W laconaln 
APJ>Ieton, commercial. 
Athelstane, commercial. 
~columhus. lntermt~d iate. 
Delavan, J)clavan Air port, commercial. 
Eac~~~. River, Keystone Airport, commer· 

Eagle Uiver, Otter n apids, Golf Course 
Field, comme rcial. 

17o tHl du Lac, commercial. 
(; reen B3y, commercial. 

*Hager, intermediate. 
Janesville, JMtesville Airport, commercial. 

•Kenosha, intermediat e. 
Kilbou rn, commercia l. 

tKohler, Kohler-Sheboygan Airport, m u­
nicipal. 

Ln Crosse, Salzer F ield, municipa l. 
tMadison, Madison Air110rt, commerci.a l. 

MadiS<ln P ennco Field, commerci~l. 
Jvf :u.1itnwoc, ~fanitowoc .Ait'l)Ort, municijl3 1. 
Marshfie ld, Miners Airport, commercia . 

• 1\'fauston, intermediate. 
1\.fenasha , municir)al. 

tMilwaukee, Maitland Airport, municipal. 
tMilwaukee, Milwaukee County Airport , 

municipal . 
Mosinee, Mosinee Airport, commercial. 
Nee nah , municipal . 

•Oconomowoc., intermedi:\te. 

II 

Oshkosh, commercial. 
•Port"ge, intermediate. 

P ortage, Miller and Winkler Airport, 
comme rcial. 

l.)rinceton, municipal. 
Racine, municipal. 
R"edsburg, auxiliary. 
Rh inelander, munictpal. 

*Somers., intermedia te. 
*' Sp:\rt'J., intermediate. 
S tevens Point, auxiliary. 
Ste»ens Point, S tevens Point Airport, 

commercial. 
Sturgeon llay, commercial. 
Superior, municiJ)al. 
Three Lakes, Three f, akes Airport, mun ici­

r>al. 
\Vnshington lsla.ncl, commercial. 

t'Wn usau, Alexander Aiq~ort, munic ipal. 
Wisconsin Rapids, Tri-City Airport, com­

mcrcinl. 

Wyomln• 
*·flitter Creek, intcrmedintc. 
*Hosler, int ermedia te. 
• .Burns, intermediate. 
Casper, municipal. 

•Chc:rokce, intermediate. 
t Cheycnne, municipal. 
• :Federal, intermed•a te. 
Fort Bridger, commercial. 
Gillette, commercial. 

*Granger, interrnediate. 
• Kn ight, intermediate. 
{I•Laramic, inte rmediate. 
*Leroy. intermediate. 
Lost C.,bin, auxiliary. 
Lusk, auxiliat·y. 

*Lyman. intennediale. 
*Medicine Bow, intermediate. 
Newcastle, municipal. 
Parco, mu nicipal. 

• Pine Uluffs, intermed iate. 
*R:\wlins , intermediate. 
•Red Desert. intermediate. 
*Rock River, intermed iat e. 
tRock Springs, municipal. 
Sheridan, municipal. 

• Walcott. intermediate. 
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LIGHTING WEATHER 

Rout~s Air- Lghtd. W . Bur. IV . .Bur. Comrs. 
'"oiJO'Y Ltktd. inlet'. 24 inck Fish. rglr. 
mil~s miles ~ lights lights sins. - --I n Strvieo 
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Los Angeles- San Fran.cisco ............ .. .. .. . , . .. . .. 378 ;p8 i ~~ ! g 
San Fra nCisco-Seattle... . . . . . . . . . . . .. . .. . . . .. • . . .. .. 767 367 s 3'3 2 9 
Lo9 Angeles- Salt Lake City... . . . . . . . . . . • . . . . . . . .. . . . 664 664 20 4 l 82 3 
Dallas-Kansas City..... ... .. .. .. . ........ . . .. . ... .. 54~ 541 I4 47 30 5 
Kan~ City-chicago . . .. . ...... . ... .. ....... . . . . . . . 454 454 8 28 5 4 
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Kansas City-st . .Louis ...... .. . . .... . . .. . ..... .. , ... 228 228 7 21 o 2 o o o 

~}~~~~~~~~:::::: :: : ::::::::::::: : : :: : : : : : !H =H ~ :! i ~ ~ ~ ~ ~ 
Louisville-Cleveland.. .. . .. .. . .......... ... . .. .. .. . . 345 345 9 30 1 3 o 4 o 
Puebi<>-Cheyenne. .. ... .. .. . .. . .. • .. .. . .. .. . . • . . • . . 200 200 6 16 9 3 2 o o 
N~ Orleans-Atlanta .. . . . .. . .. . . . .. .. .. .. . • .. • . . .. . 49I 226 7 n 5 s I o r o 
Atlanta- New York.. .. . .. .. ... . .. .. . . ... . ... .... ... 788 788 20 78 3 8 4 6 6 I 
Cinc,inJ>ati- Chicago .. , .............. . ... . ......... .. 272 272 6 25 o : 3 o o o 
Sout h 'Se.nd-!i'i·aJama2oo. ........ . . .. . .. . . . . . .. . ... . . 46 46 I 

8
4 o o I o o o 

Cleveland...:..Detroit. .. .. ... . ... ..... , ..... ... , . • . .. . . 13
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T ulsa-Ponca City . .. . . . ... .. . .. .. . . . .. . , . . . . . • . . . . . 6 2 2 2:0 o I o o o 
§.alt l -ake City-Pasco...... .. .. .. . .. . . .. . .. . ...... .. 57, 570 rs so 30 2 6 3 3 o 
l..leveland-Aibany . . . . .. . , .. , .. • .. , ..•. .. .. • , . . . . . . . 459 ro8 5 t8 o 6 3 o o o 
Miami-Atlanta .... . .. . ... ... .. . . . . . .. .. .. . •. . , .. .. , 622 ~8 1 7 • z8 1 4 s o o o 
Albuquerque- Clovis .. .. . .... . .... . ..... . .. . ..... ~ . .. 194 194 2 13 1 5 o o o o o 
Waynoka- Wichita .... . .. , .. , .... .... . . .. .. .. . . .. ~ .. n r nt I to o t o o o 
Atlanta- Citicago. . .. . . .. . ... . . . .. . .. . .. . . . . . . . . . . . . 63t 266 s 15 o __ 3 ___ .:::3_

1 
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Atlanta-Chicago. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 365 s I6 r 3 5 o o 1 
Indianapolis-Dayton....... .. ........ .. . .. ... .. . . .. 135 IJS o IO o 2 o o o o 
Gallup-Albuquerque.. ........ ............ ... .. ... .. 136 136 I n 4 o o o o o 
St. Lou~EvanfVille.. . . ...... .. .. . .. .. . .. . ......... 162 I62 4 IS o 2 1 o o o 
Milwaukee-Green Bay.. . . .. ... .. ........... . . . . .. .. 122 63 1 s o 2 o o o o 
Cleveland- Albany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 s 22 2 6 I o o o 
Waco--'Ft. Worth ... .. . . . . .. . ...... . . , . . . . . . . . . . . . . . . 90 110 2 8 o t o o o 
Kalama•oo-.Detroit.... .. .. . .... .. . ...... ... . ... • . .. t>o uo o 7 o 1 o o o o 
Detroit- Bay City . . . . . . . . . . . . . • . . • . . • . . • . . • . . . . . . . . 93 93 o 6 o t r o o o 
N ew York- Montreal. .......... ,. .... . ... ... ... ..... 2 1 0 · 14 2 3 I3 t 2 3 1 
San Francisto--Sea.t tle........ .... .. . . .. .... . .. . . ... . 400 r 2 55 t 6 8 12 2 o o 

Othe;~~~~u;~ : ; : : ::: : :::::::: : ::::::: :: : :: :: : : : :: : : : rl4~~ t .96~ ~ t6! .-...:L ::: ::::: =.:_:. :::::::: ~~ 
Grand Total.., .. , . . , . .. . . .. . . .. . . , . ,,. ... . . . . . . JI ,SiO 12.325 1 3ro 993. ssr ~ us 63 29 4 

..,.. 
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MEDICAL EXAMINERS FOR PILOTS 
Dec. 31, 1929 

T he following is a complete list of lllcdical Examiners authori7.ed hy the Departmen t 
of Commerce to make the phvsical examinations of airplane pilots. Th is list is comt>lete 
as of D ecember 31, 1929. Adclitions will be made from tim e to time. Applicants arc 
cautioned that when the examinution is mad e b}' two collabotating physicians it is neces­
sary to see both t>hysicians for the completion of the exatninatioj>. For example, one 
man may give the eye, ear, nose and throat part of the examination and the other the 
general physical examination. 
· 'l'he fees for the complete examinations a re as follows: Original examin:otion of 
Trans{>Ort, Limited Commercial :llld Industrial Pilots, $1 s.oo; 'original examination 
of PriVate and Student Pilots, $•o.oo; all annual re-examinAtions of whatever class, 
$1o.oo; mid-year check of T ranS[Iort and Limited Commercial Pilots, $s.oo. 

Medical Director ... .. ....... ..... ,. Or. L. H . 'Bauer. Washi n~o(ton, D. C. 
1\ss.istant ll.ledical Director .......... Dr. Harold J . Cooper, Washington, 1). C. 
Advisory Jl.[.,dical E.xami ncr ..... .. . Dr. Robert A. Strong, Pass Christian, Miss. 

ALABAMA 
Annlaton-Dr. C. Hal Cleveland; Dr. 

Wade H. Brannon, 1211 Noble St. 
Birmingham-Or. E. P . Green, 423 F ir st 

Nat '! Bank Bldg.; Dr. E. M . Robinson, 
Jr., 2CH6 H ighland Ave. 

Mobile-Dr. Toxey D. Haas, Van An t· 
wcrp Bldg. ; Dr. John C. O'Gwynn, 
O'Gwynn Bldg. 

Mont&'omery-Dr. Bruce F. Holdin~, IH2 
Bell Bldg.; Dr. Clar ence K. We1l, 512 
Bell Bldg. 

ALASKA 
Anehorag~Dr. Arthur D. Havtr stock 
Falrbanka-JJr. Frank de Ia Ver~;ue. 

ARIZONA 
Dou .. laa-Dr. John Cook, sos Tenth St.; 

Dr. Albert W. Van neman, Megub·e 
Bldg. 

Flagataff-Dr. Martin G. Fronske, 10 
N. Lennox St. 

Phoenbc-Dr. \'/illiam A. Schwartz, 6os 
Goodric.h Bldg.; Dr. Thomas W. Wood· 
man, 404 Heard Bldg. 

Tucaon-Dr. Edwa rd J . Gotthelf 9 E. 
J>ennington St.; Dr. Bascom r:. Morris, 
59 S. SCott !;1. 

ARKANSAS 
Conway-Dr. I. N. McColl11m, 5·6 Halter 

Bldg. ; Dr. N. t;. F raser. 
El Dorado-Or. H. H. Neih11ss, El 

L>orado Clinic, 11 2 W . Peach St.; Dr. 
J. G. Mitchell, 2n E. Peach St. 

Fort Smith-Or. Jefferson S . Southard, 
Meo·chants ' Bank Bldg.; Dr. W. R. 
Hrooksher, 612 l'irst Nat'l Bank Bldg. 

Helena-Or. \Villiam R. Orr, Solomon 
131dg. i, Or, Hen ry H. Riehtor , 402 Solo· 
!!lOll Jildg. 

Hot Spr inca-Dr. ] . F. Rowland, Thomp· 
son Bldg.; Dr. Thomas N. Black, 
Thompson Bldg. 

Jonesboro- Dr. ] . Wilson Ramsey, The. 
J onesboro Clinic, 624 S. Main St.; Dr. 
Charles H. Lullerloh, The ] onesbo ro 
Clinic, 6:14 S. M ain St. 

Lake Villar,_Dr. E. P. McGehee, Lako 
Village I nfirmary. 

Little Roek-Dr. Phil E. Thomas, Jr., 
520 Boyle Bldg. 

McGehee-Or. W. B. Grayson. 
Pine Bluff-Dr. A. A. Hughes, Jll Nat'! 

Bldg.; Dr. D. D. Luck, >oz~ W. 
FHth St. 

Texarkana-Or. H. H. Smiley; Dr. T. E. 
fuller. 

CALIFORNIA 
Bakerafield-Or. Robert M . Jones, 208 

Hopkins Bldg. 
Baratow- Dr. James A. Gr.ahnm. 
Berkeley-Or. \>Verner F. Hoyt, 2490 

Channing Way. 
E l C: nt.ro--Dr. Ht\rr y P. Findley, o~\vis 

Bldg. ; Dr. C. S. Brooks, 14 Davis 
Bldg. 

Fillmor-Dr. J. E. Whitlow, 454 Santa 
Clara St. 
Frean<>-Dr. D. H. T rowbridge, 719 T. W. 

Patterson Bldg. 
Holliater- Dr. L. E. Smith, 317 Fiith St. 
Long Beach-Or. Francis C. Hertzog, 

1oo6 Pacific·Southwest Bldg. 
Loa An .. elea- Or. Theodore C. Lyster, 

1930 Wilshire Blvd.; Dr. Isaac II. 
1 ones, 1930 Wilshire Road. 

Maylirld-Dr. Granville Wood, .za6s El 
Camino Real; Dr. Wa rd Cooper , 
Frazer Bldg. 

Modesto-Or . L. D. Mottranl, 1007 T enth 
St. 

Needlea- Dr. H. W. Seiger, 755 Front St. 
Oakland- Or. Arthur Perkins, Medical 

llldg:., 1904 Franklin St.; Dr. Francis 
M. Shook, Medical Bldg., 1904 F ra11k· 
lin St . 

S a.cramento-Dr. Charles B. Mcl{ee, Cal· 
ifornia State Life l n&urttnce Bldg. 

San Diero-Dr. Samuel A. Durr, 1304 
Medico· Dental Bldg. , 3rd and A Sts. 

San Brune>-Dr. Clarence G. Potter, Mills 
Field. 

San Fra.nclaco-Dt. ll. ]. Edger, ] 1·., :140 
Stockton St.; Dr. C. Latimer Callander, 
240 Stockton St.; Dr. Cyrus N. Cal· 
lander, :140 Stockto11 S t. 

San Lula Obiapo-Dr. Howai·d A. Gallup, 
774 Marsh St. 
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S anta Ana-Dr. M. W. H ollingsworth, 
409 First Nat'! Bank Bldg. 

Santa Barbara-Or. Philip C. ?>ieans. 103 
East Micheltorena St. 

Santa Cruz-Dr. W. Grant Hatch; Dr. S. 
B. Randall, Farmers and Merchan ts' 
Bank Bldg. 

Santa Maria-Dr. Charles G. Baird, 301 
East Chapel St.; Dr. 7.. B. Coblentz, 
301 E. Chapel St.; Dr. W. D. S ink, 
301 E . Cliapd St. 

Stockton-Or. Hunter L. Gregory, 8o5 
Medico-DeJltal Bldg.; Dr. Georll'C H. 
Sanderson , &J9 Medico-Dental Bldg. 

Vlaalia-Dr. C. M. White, so8 Bank of 
Italy Bldg.; Dr. W. C. Zeller, :ao6 Bank 
of Italy Bldg. 

Yreka-Dr. V. M. H art, 707 Or egon St.; 
Dr. Clyde G. Reynolds, 707 Oregon St. 

COLORADO 
Colorado Springs-Or. H. W. Woodward, 

Ferguson Bldg. 
Denve>'-Dr. John S. Chase, 424 Majestic 

Bldg. 
Lamar-Dr. L. E. Likes. 

CONNECTICUT 
Hartford-Or. William B. Smith, Capitol 

.Bldg., 410 Asylum St. 
New Haven-Dr. James C. Fox, Jr., New 

Haven Hospital, 330 Cedar !?t. 
CUBA 

Havana-Dr. Armando de l:t Torre, 
Escuela de Aviacion, Columbia 

DELAWARE 
Wllmlngton-Dr. William F. Bonner, <400 

Medical Arts Bldg. 

DISTRICT OF COLUMBIA 
Wuhincton-Dr. Bernard L. Jarman, 

·rhe Rochambeau, 815 Connecticut Ave., 
N. W. 

FLORIDA 
Fort Myera-Dr. B. \Vhisnant , 1 Leon 

Bldg.; Dr. W. A. Harrison, ~ PythiAn 
Bldg. 

Jackaot>vili&-Dr. Ralph N. Greene, .PJ 
Wade Bldg, 

Miam i-Dr. Bascom Palmer, 502 Hunt· 
ington Bldg.; Dr. T homas W. H utson, 
5 N. E. :znd Ave. 

Orland<>-Dr. J. S. M cEwan; Dr. L. C. 
Ingram. 

St. Peteraburr-Dr. W. C. McConnell, 
Medica l Arts Bldg,; Dr. J , H. Cooper, 
First Nat') Bank Bldg. 

Tam)Hl- Dr. S. B. Forbes, 409 Citizens 
Bank Bldg. 

Tarj)on Springs-Dr. A. McCalli s ter, 
Meres Office Bldg. 

Weat Palm Beach-Dr. S. Ward F lem· 
ing, Harvey Bldg. ; Dr. William Y. 
Sayad, Harvey Bldg. 

CEORCIA 
Ath ... -Dr. Henry W. Birdsong, South· 

ern Mutual Bldg. 

Atlanta-Or. David D. Moncrief, Atlanta 
National Bank Bldg. 

Augusta-Dr. George A. Traylor, Lamar 
Bldg.; Dr. W. R. Bedingfield, Lamar 
Bldg. 

Columbus-Or. F.-ancis B. Blackmar .• 4o8 
Woolworth Bldg.; Dr. J. '!' . Tidwell, 
507 Swift -Kyle Bldg. 

Savannah- Or. St. J, R. deCaradeuc, 
DeRenne Apts.; Dr. E. Carson Dem· 
mond, DeRenne Apts. 

HAW An 
Honolulu-Or. Rufus H. H agood, Jr .. 

235 S. Bcretania St. 

IDAHO 
Boi-Dr. Urban C. Merrill, s•S Over· 

land Bldg:.i. Dr. Goorgc H. Wahle, s•s 
Overland uldg. 

Pocatello-Dr. C. W. Pond, Kane Bldg.; 
Dr. A. M. Newton, 202 Carlson Bldg. 

ILLINOIS 
Aurora- Dr. Clarence E. Robertson, 
Au~ora Nat'! Ba1lk Bldg. ; Dr. E. S. 
Den1;1ey, Graham Office Bldg. 

Bloomington-Or. Watson W . Cailey 
(working with Dr. Humphries at 
Towanda). 

Champaicn-Dr. Hanly L. Ford, Robeson 
B ldg. ; Dr. Earl D. Wise, Illinois Bldg. 

Chicaco-Dr. August Anderson, 1107 
Bryn Mawr Ave. Dr. R. Ralph Fer· 
guson, 4 175 I rving Par k Blvd.; Dr. 
William P. MacCncken, 24 N. Wabash 
Ave. 

Danville-Or. H. E. Baldwin, Temple 
Bldg.; Dr. Melvin L. Hole, Temple 
Bl<\g. 

Eaot St. Loub-Dr. Will iam L. Hanson, 
316 Murphy Bldg., a34 Collingsville 
Ave. 

Freeport-Dr. W. J , Rideout, State Bank 
Bldg.; Dr. Karl F. Snyder, St a te Bank 
Bldg. 

Hoopeaton-Dr. C. 0. Nelms, 304 Willdon 
Bldg.; Dr. L. B. Russell. 

Kanlcakee--Dr. E. N. Greenman, 4o6 Cobb 
Bldg.; Dr. J. H. Roth, 504 Arcade Bldg. 

LaSali1>-Dr. Walter W. Greaves, LaSaUe 
State Bank Bldg. 

MarjO..-Dr. Isaac C. Walker, ~~ Pub· 
lie Square. 

Molin<>-Dr. Chester C. Sloan, Sohrbeck 
Bldg. 

Monmouth- O r. Harold M. Camp, 203 
Lab! Bldg.; Dr. Frank C. Wmters, 
L ynch Bldg. 

Peo.ria-Dr. Fred M. F. Meixner, 8:27 
Peoria Life Bldg. ; Dr. Carroll B. Wel­
ton, 8:27 Peoria Life Bldi. 

Quiney-Dr. Carson Gabriel, go8 W. C. U. 
Bldg.; Dr. Walter S tevenson, 904 
W. C. U. Bldg. 

Rockford-Or. Hany H. Davis, go2 Rock· 
ford Nat'l Bank Bldg.; Dr. N'orman L. 
Sheehe, 90-4 Rockford Nat'! Bank Bldg. 
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Sprinafielcf-Dr. E. K. Lockwood, 401 S. 
Seventh St.: Dr. Edward Morris, 717 
E. Capitol Ave. 

Streator-Or. Bernard 0. Bendixen, .OS 
East Main St. 

Tow...,cla-Dr. Paul A. Humphries (wor k· 
ing with Dr. Gailey at Bloomington). 

W aukecan-Dr. 0. C. Breitenbach, 4 S. 
Genesee St. 

Wooclatock-Dr. Clyde F. Baccus. 

INDIANA 
Bedford-Or. Frank D. Martin ~ Home 

City Bank Bldg. ; Dr. W. H. McKnight. 
Ft. Wayne-Dr. D. D. Johnston, 624 Cal· 

houn St. 
Cary-Dr. A. F'. Lenzon, 504 Broadway; 

Dr. Thomas D. Keekich, 34 W. Filth 
Ave. 

Indianapolla-Dr. Wilbur F. Smith, 1819y; 
College Ave. 

Lafayett-Dr. George R. Clayton, 610 
Lafayette Life Bldg.: Dr. A. C. Arnett, 
Schult% Dldg., 4th and Main Sts. 

Loranaport-Dr. James J. Stanton; Dr. 
W. W. Holmes. 

Muncie-Or. Karl T. Drown, 503 Johnson 
Bldg. 

Seyrnour- Dr. Guy lv(artin, uoy; W. 
Second St. 

South Bend-Or. V. E. Harmon, 316 S ber· 
land Bldg. 

Terre Hau-Dr. Albert M. Mitchell, 
503 Tribune Blda-.; Dr. Walter E. 
Stewart, 40 2 Tribune Bldg. 

IOWA 
Battle Creek- Dr. George A. Hartley; 

Dr. G. S. Millice. 
Burllncton-Dr. D. F. Huston, Iowa 

State Bank Bldg.: Dr. George L. Dixon, 
Tama Bldg. 

Carroli-Dr. 0. C. Morrison. 
Cedar Fallo-Dr. George E. Hearst. 
Cedar Ra picl.-Dr. John E. Stansbury, 

Merchants' Na t'! Bank Bldg.; Dr. Roy 
K. Keech, 502 Mullin Bldg. 

Davenport-Or. Gordon F. Harkness,. 509 
Putnam Bldg. : Dr. John I. Marker, 
631 Union Bank Bldg. 

Deo Moinea-Dr. W. W. Pearson, 417 
Bankers Trust Bldg.; Dr. ]. A. Down· 
ing, 417 Bankers Trust Bldg.: Dr. E. 
B. Winnett, Bankers Trust Bldg. 

Dubuque-Or. W. J. Connell, 901 Locust 
St.; Dr. H. E. Thompson, 11 00 Main St 

Ft. Dodg&-Dr. Sumner B. Chase, 208 
Carver Bldg.; Dr. William R. Turner, 
404 Carver Bldg. 

Muon City- D•·· C. E. Chenoweth, Park 
Hospital; Dr. G<,o rge M. Crabb, Park 
Hospital. 

Ottumwa- Dr. !'.!urd6ck Danniste1·; Dr. 
G. E. Graham, 

Shenandoah- Or. Benjamin S. Barlles; 
Dr. J , 0. Weaver. 

Sioux Clty-Dr. T. R. Gittins, 401 David· 
son Bld~g.; Dr. J ohn W. Schwartz, 109 
Sioux Nat'l Bank Bldg. 

Wateri~Dr. E. I. Dunkelberg, 710 
James Black Bldg.; Dr. F. Harold 
Reuling, 719 James Black Bldg. 

Wooclbine-Dr. Harry N. Anderson, 511 
Walker St. 

KANSAS 
Arkansas City-Or. L. M. Beatson, Bur· 

ford Bldg.; Dr. Walter H. Rea, Fitch 
Bldg. 

Coffeyville-Or. H arold J . Bagby, Con· 
don Bank Bldg.; Dr. C. A. Thomas, 
5 Columbia Bldg. 

Dodae City-Or. ]. G. Janney, 206 Wal· 
nut St.; Dr. C. L. Hooper, Rexall Bldg. 

Emporia-Or. C. S. T rimble; Dr. C. E. 
Partridge. 

Carden City-Dr. Oliver W. Miner. 
Hutchinson-Or. G. R. ~Walker, 510 R·W 

Bldg.; Dr. B. L. Greever, 610 Rora· 
baugh-Wiley. Bldg. 

lola- Or. 0. L. Garlinghouse, 1·2 Gar· 
linghouse Bldg.; D.r. Omar L. Cox. 

Kingman-Or. C. W. Longenecker· Dr. 
Boyd H. Pope, State Bank of King· 
man. 

Lawrenc&-Dr. Lyle S. Powell, 813 Mns· 
sachusetts St. 

Lindsborg-Or. Arvid Pihlblad (working 
with Dr. GiulOung at Salina). 

McPherson-Or. Andrew E ngbert; Dr. 
W. C. Heaston. 

Salina- Or. E. G. Ganoung, 118 West 
Iron Ave. (working with Dr. Pihlblad, 
1.-indsborg, Kan.). 

Topeka-Dr. Alexander B. Jeffrey, 1001 
Nat'! Reserve Bldg.; Dr. George H. 
Litsillger, 701 Nat'! Re$erve Bldg. 

Wichita-Or. C. H. Bri$'gs, 509 Schwei1er 
Bldg.; Dr. G. B. Mornson, 510 Schweiter 
Bldg. 

KENTUCKY 
LexinJton- Dr. C. W. Trapp, J06 City 

Nat'! Bldg.; Dr. A. L. Johnson, 457 
McClelland Bldg. 

Louiaviii-Dr. Benjamin D. Choate, 
7,140 F rankfort Ave.; Dr. Gaylord C. 
Hall, 705 Brown Bldg. 

Paducah-Or. J. Vernon Pace, 711 City 
Nat'! Bank Bldg.; Dr. Erret Pace, 711 
City Nat'l Bank Bldg. 

LOUISIANA 
Monroe-Or. George W. Wl'ight, 205 

Ouachita Bank Bldg. 
New Orleano- Dr. E. E . All~yer, 9'4 

l:'ere Marquette Bldg.; Dr. j ames C. 
Cole. 1208 Maison· Dlanche Bldg. :Medi· 
cal Officer in Charge, U. S. Marine 
lfospital No. 14, Tehoupitoulas and 
Henry Cl"y Sts. 

Shnweport-Dr. D. Bean, 710 Cot ton St.: 
Dr. R D. Mcintyre, ;'28 Ricou-Brew· 
ster Bldg. 

MAINE 
Bangor-Dr. Alfred H. Schriver, 77 

Essex St. 
Caribou-Or. F. L. Gregory, 16 High St. 
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Fort Fairfield- Or. A. L. Sawyer, :Main 
St. 

Portland-Or. S. J. Beach, 704 Congress 
St. 

MARYLAND 
Baltimore-Or. Harold R. B ohlman, Med­

ical Arts Did g. · .Medica l Ofticer in 
Charge, U. S. Marine Hospital No. '· 
JISt St. and Reming ton i\vc. 

Cumberland-llr. J. Kile Cowherd, River · 
side Bldg. , 4 1 Greene St.~ Dr. George 
0. Sharrett , 119 Jkdford S t. 

Hareratown- Dr. B. B. Knei~ley, 148 W. 
Washington St. 

MASSACHUSETTS 
Boaton-Dr. J. Herbert W:li te, 5 Day 

State Rd.; Or. G. P hilip Grabfield , 23 
Bay Sta te Rd. 

Br<H).kton-'Or . John 1~. Noyu, 47 \V. E lm 
St.; Dr. Leo P. Crimm in, 47 W . 
El m St . 

North Attleboro--Or. Michael E. Vance, 
65 N. Washington S t.; Dr. 'Willi s L. 
Hale , 47 N. Washington S t . 

Sprinr fielcl-Or. H arry F. Byme<, &, 
Chestnut St. ; Dr. Harold C. Goodwin, 
111 Dickin~on St. ; Dr. Eugene G. Boss, 
t5.17 Main S t. · 

Taunton-Or. Andrew J. McGraw, 93 
W ashington St .; Dr. John H. Doy le. 

Worceoter-- Dr. Earl f:. Fipphcn, 2 1 W es t 
St.; Dr. William F. Holzer, Medical 
Art• Rlile., 36 Pleo•an t St. 

MICHIGAN 
Battle Creek- Or. W. R Chyno weth, 

Battle Creek Sanitarium; Dr. B. G. 
H oltom, s:oc.> Post Bldg. 

Bay City-Or. Cht~rles L. Hess, 9 16 
\Vu hington Avenue; Dr. R N. Sher­
man, Ridotto Bldg. 

Detroit-Or. D. S. l~racbmnn, 5821 Du­
bois St.; Dr. ] . L. DeRosier, 14703 
Kercheval St.; Dr. Edga r E. Poos, 26 
W aver!,. St. ; Henry Ford Hospital. 

Eaeanaba-Dr. John J. 'Walch, 1007 l~ud ­
ington; Or. W. B. .Boyce. 

Crand Rapid10-Dr. 1'. C. Warnshui s. 
M ichigan State Medica l Society, tsc8 
G. R. Nat' l Bank Bldg. 

Iron Mountain-Or. C. W. Walker; Dr. 
Garson Fredrickson. 

Jackson-Or. R. B. Alter, .3•• Michigan 
Ave., W.; Or. Way ne Cochrane, 312 
Michigan Ave., W . 

Kalamazoo-Or. Reader J, Hubbell, 418 
S. Rose St. 

Lanalnr-Dr . Harold W. W iley, Medical 
Bldg.,, 300 W. Ott;twa St.; Dr. H enry 
B. \v·e inburgh, 7o6 American St a te 
Bank B ldg. 

Saglnaw-Dr. ]. T . Sample~ 409 Second 
Nat' l Bank Bldg.; Dr. t•rederi.ck ]. 
Cady, so6 Wiechman Bldg. 

MINNESOTA 
Bemidji-Or. DeWitt H. Ga rlock; Dr. 

E. A. Marcum. 

Crookoton;-pr. C. L. Oppegaard, North· 
west Chmc, 2 :10 S. Broadwar; Dr. 0. 
E. Loekon, Northwest Clime, 220 S. 
Bro•dway. 

Duluth- nr. D. D. :Murra y, 225 l'ar· 
guHon Bing.; Dr. 1'. N. Knapp, 3"J 
Brad l ~y Bldg. , 10 £. Superior St. 

E lk River-O•·. G. E. J'age. 
Minneapolio-DI'. A. J. Herbolshcimer, 

323 LaSall e Uldg. 
Rochester-Or . Joel A. Peterson, Mayo 

Clinic. 
St. Cloud-Dr. John J. Gelz. ;1.03 St. 

Mary's Bldg.; Dr. Charles S. :Sutton, 
6 14]1; S t. Germain St . 

St. Paul-Or. M. A. Shi llingto n, Nor th· 
em Pt~cific Hospita l, 1515 Charles St. 

Winona- Or. G. H. Wal ker, 172 Main 
St .; Dr. E. M. McLaughlin, 172 Ala in 
St. 

MISSISSIPPI 
ere.nwood-Dr. L. B. Otken, 308 Fulton 

St.; Dr. ] . C. Adams, 308 f.'ulton St. 
Jackaon- OJ'. J . F. A rills I ron g, i\1er · 

chan t s Bank Bldg.; Or. Vic tor W. 
Maxwell, Baptist Hospital. 

MISSOURI 
Carthar-.Dr . L. B. Clin ton. 
Columbla-Dr . C. R. Bru ner, ~:xchange 

Nat' l Bank Bldg. ; Dr. A. W. Kamp­
schmidt . 

Flori.uant-Dr. A. C. Leggat; Or. R. ]. 
Payne. 

Joplin- Or. Rohert :M. james, 827 Frisco 
Blclg.; Dr. Charles T. Reid, 811 Frisco 
Bldg. 

Kanaaa City- Or. Wade H. ~fi ller, 712 
Argyle Bldg. 

Kirkavllle--U r. 1~clwarcl A. Grim, 115 E. 
\Vashington St. 

M"rshall- Dr. W . N . Bickford, Marsb~ll 
Bldg.; Or. S. P. Simmons, Bank of 
Mar$hall Bldg. 

St. Joseph-Or. \V. fl. M inton, Fi rs t 
S tate Bank Bldg.; Or. H. K. Wallace, 
301 N. Eighth St. 

St. Loui•-Dr. Maul'ice L. Greene, 310 
Mett·opolitan Bldg.; Dr. Joseph 1'. 
Mayes, t8oo Olive St.; Dr. J ohn P. 
Mur phy, Lis t er Bldg.; Dr. Wm. 1 •. 
Hanson, 316 Murphy Bldg., zJ4 Col· 
lingsville Ave., Ea~t St. I;ouis, Il l. 

MONTANA 
Billings- Or. ~:lmer G. Balsam, ·222 H art 

Albin Bldg. 
Bozeman-Or. Charles F. jump; Dr. 

Oem G. Seerlcy, 405 Commercial 1\a t ' l 
Bank Bldg. 

Butte-Or . Edward C. Person, Motor· 
Clinic Bldg. 

Clendive-Dr. J, A. Evert, Northern 
Pacific Hospital; Dr, A. L. Hammerel, 
Northern Pacific Hospital. 

Great Fall-Or. Ivan A. Allred, 20 Con­
rad Bank Bldg. 

Havre-Or. F . \V. Briggs, Havre Clinic ; 
Dr. Arthur A. Husser, Havre Clinic. 
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CHRONOLOGY FOR 1929 

' 



Jan. 1- 7 

J an. ~ 

Jan. 9 

;an. 12 
an. 16 

Jan. 23 

Jan. 2~ 

Jan. 29 
an. 29 

]an. 30 

Feb. 1 

Feb. 4 

Feb. •-s 

Feb. 4-13 

Feb. s 

Feb. 6-13 

Feb. II 

Feb. l< 
Feb. 12 

Feb. 21 

Feb. 23 

Mar. 8 

Mar. 9 

Mar. 9-16 

Mar. 10 

Mar. l2 

Mar. 16-17 

Mar. 19 

Mar. 23- 30 
Mar. 24-26 

Mor. 27-28 

Mar. 30 

CHRONOLOGY FOR 1929 

Refueling endurance record of 150 hrs. 40 min. 15 sec. set by Army 
transport "Question Mark," under command of Maj. Carl Spatz with 
a crew of (our, flying onr Los Angefes airport. (Fokker, Wright 
motored.) 

Bobbie Trout sets new endurance record for women of 12 hrs. 11 min. 
at Los Angeles. (Golden Eagle, LeBlond motored.) 

Opening of air mail line from Miami to San Juan, Porto Rico, under 
operation of Pan American Airways, Inc. 

First air mail st.amped envelopes go on sale. 
Lady Bailey lands at Croyden airport1.having completed an 18,ooo mile 

ll.ight around Africa, ftying a Dettavilland Moth, Cirrus motored. 
Trip bepn March 9, 1928. 

Inaugurat•on of air mail service between New Orleans, La., and 
Houston, Tex. by Gulf Air Lines. 

Collier TroP.hY lor 1928 is presented to Assistant Secretary of Com· 
merce 'W1lliam P. MacCracken and Maj. Clarence M. Young for out­
standing work by tbe Aeronautics Branch of the Department of Com­
merce in the development of aviation. 

Election of officers of the Aeronautical Chamber of Commerce. 
Dinner of the National Exchange Clubs· to inaugurate nation-wide pro­
~ram of service to aviation. 

Ehnor Smitb establishes endurance record for women of 13 hrs. 16 min. 
at New York. (Brunner-Winkle, Curtiss OX-s motored.) 

Aircraft customs regulations go into effect, as promulgated by the Cus­
toms Buuau of the Treasury Department. 

Army airship TC-5-251 picks up and exchanges mail with the steamship 
"Virginia Lee" between Norfolk and Cape Charles. 

Capt. Frank Hawks and Oscar E. Grubb fly non-stop from Los Angeles 
to New York, setting a new west-east record of 18 brs. 21 min. 59 
sec. (Lockheed, Pratt & Whitney Wasp motored1 N.A.C.A. cowling.) 

Opening of Pan American Airways lin e from ~Iiami to Cristobal, 
Panama Canal Zone. 

Daron von Huenefeld dies in Berlin. With Captain Koehl and Major 
Fitzmaurice he flew the "Bremen" east to west across the Atlantic, 
April 12- 13 1928. 

Aeronautical Expo.sition, New York City, under auspices of Aviators 
Post No. 743, American Legion. 

Dobbie Trout, Los Angeles_,_ sets new endurance record for women of 
17 hrs. s min. 3.7 sec. (\]olden Eagle, LeBlond motored.) 

Army and Navy Standards Conference. 
Announcement of the engagement of Col. Charles /1.. Lindber(h to Miss 

Anne Morrow. 
Col. Charles A. Lindbergb. is appo.inted technical advisor to the Aero­

nautics Branch of the Department of Commerce. 
George Haldeman, pilot, and James Hayden, mechanic, make first non­

stop flight from Canada to Cuba, flying 1,404 mi. in 12 hrs. 56 min. 
(Bellanca, 'Wright motored.) 

Harmon Troj)by for 1928 presented to Lieut. Carl B. Eielson for his 
ll.ight with Willcins in 1928 over the North Pole. 

Opening of air mail line from Brownsville to ll!exico Chy, under opera­
tion of Mexican Aviation Co., controlled by Pan American Airways, 
Inc. 

Aircraft Show, Pittsburgh, Pa., under auspices of the Aero Club of 
Pittsburgh. 

David S. Ingalls of ,Cleveland is appointed Assistant Secretary of the 
Navy for Aeronautics to succeed Edward P. \Varner. 

Admiral William A. Moffett reappointed as Chief of the Bureau of Aero· 
nautics of the Navy Department. 

Mrs. Louise McPhetfldi[e Thaden establishes new endurance record for 
women of 22 hrs. 3 miD. 1 z sec. (Travel Air, Hispano-Sulza motored.) 

Capt. Einar l-undborg, Swedish aviator wl•o rescued General Nobile in 
May, 1928, arrives in New Yor·k for a: lecture tour of the United 
States. 

Aircraft Show, Buffalo1 N. Y. 
Spanish Flyers, Captain Jiminez and Captai11 Iglesias, land at Bahia, 

Brazil, after flight of 4,zoo mi. from Seville, Spain, in 43 hrs. 48 min. 
(Breguet, Hispano-Suiza motored.) 

Martin Jensen sets world solo duratoon record of 35 hrs. 3~ min. 20 sec., 
flying over Roosev.,lt Field, T,. I., N. Y. (Bellanca, \Vrtght motored.) 

Inauguration of the London·Tndia air service, a combination of land 
plane, seaplane and train service operated by Imperial Airways, Ltd. 
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Second Annual AII·American Aircraft Show, Detroit, l\lich. 
Clarence H. Mackay trophy for mer it or ious flying is awarded to Lieuts. 

L. )'. Maitland and A. F . 'fregenberger , Air Corps, for rheir non·Stop 
_ 8ignt from . Oakland, Calif., to Hawaii, in June, 1927. . 

Hermann Stemdod ~ets a new r ecord for paY. load earned to an alt1tude 
of z,ooo meters, when he flies a. load of 14,220 lbs. a t Travcmuncle, 
Germany. ( Rohrbach, 3 [l .M.W . motored.) 

President Hoover appoin ts W illiam J'. MacCrackcn, Edward P. Warne1· 
and Harry F. Guggenheim to the three additional places c reated by 
Congress on the National Advisory Committee for Aerona utics. 

New endurance record for women of z6 hrs. 21 min . 32 see. established 
by Erinor Smith, flying over Long I sland, N. Y. (Be ll anca, Wright 
Whirlwind motored.) 

F irst non·sto,P Right !rom England to India made by Sqdn. Ldr. A. G. 
Jones·Wilhams and Flight Ltc N. fl. Jenkins, 41 130 mi. in so hrs . 
40 min. (F airey, Napier motored.) 

New coast-to-coast air mail service goes into effect, by which 12 hours 
is cut off former sched ule. 

~ational Eli minat ion llalloon Race, Pittsburgh, Pa., with 12 entrants. 
Winn<!r: l\avy Balloon No. 1, flown by Lieut. T. W. G. Settle and 
Ensign W . Bush nell. a distance of 952 miles to Savage Harbour, 
Prince Edward I s land, in 43 hrs . .?O min. 

Rolf S tarke sets a new scaJIIane speed record for 100 km., of 16r.s1o 
m.p.h. at Warnemunde, Germ:ony; al~o speed record for soo km. with 

.a pay load of 1,ooo kg. (Heinkel, D .. l\f.W . motored.) 
L1eut. Apollo SQucek sets new world's altitude record of 39, 140 ft. over 

An11cos.t ia, D. C. (Wright Apache, Pratt & Whitney Wasp mo· 
tored. ) , 

Announcement by Postmaste r General \V. 'F. Brown of the formation 
of an Inter-Departmenta l Committee on Airwa ys, nt the suggestion of 
Presiden t H oover. 

Fourth Annual Aircraft Enginee ring R esea rch Confe rence, Langley 
F ield, Hampton, Va. 

Italian e:<ped ition leaves nergeu, Norway, to search for th e los t "I talia" 
and members of the crew. 

Lieut. de Vaisseau, Paris, sets a new altitude re<:ord for seaplanes with 
pay load of z,oQO kg. when he _r eached a height of 15,837 ft. a t St. 
Raphael, F rance. (C.A.i\l .S., HISpano-Suxza motored.) 

First Annual Airport Convention, Cleveland, Ohio, held under auspices 
of t he Aeronautical Chamber of Commerce. 

F irst International Congress on Sanitary Aviation Paris. 
Start of second trans·Atlantic flight of the "Graf Zeppelin" from 

Friedrichsha(cn, Germany. Motor trouble necessitates landing at 
Cuers, France, the following day. 

New record for $USiained flight by r efueling established by R. L. 
Robbins a nd James Kelly, flying qver Fort \•Vorlh a irport. T ime: 
r72 hrs. 32 min . 1 sec. ( Ryan Ilrough·am, Wright motored.) ' 

St~[:ie~~ the second annual Oklahoma State Air Tour, covering twen ty 

Junkets a ll·meta l monoplane " J3remen," in which von Hucncfeld, Koehl 
and Fitzmaurice crossed the Atlantic in 1928, is unve iled at the Grand 
Central Terminal, New York City, where it will be a part of th e 
permanent transportat ion exhibit. 

Rolf Starke set~ a new seaplane speed record for soo km. of 146.6o6 
m.p.h. a t Warnemunde; also speed J'ecord for xoo km. with a pay 
load of 1,ooo kg. ( Heinkel, B.~f. W. motored.) 

Commandants Girler and \Veiss establish a new speed record for s.ooo 
km. of 116.822 m.p.h. a t Etampes, France. (Breguet, Hispano-Suiza 
motored.) 

Curtiss ::\larine Trophy Race, Anacostia, D. C. W inner: Lieut. W. C. 
Tomlinson. (Curtiss Hawk, Pratt & Whitney Wasp motored.) 

Aircraft Show at St. Louis, :Mo. 
New world's a ltitude r ecord of 41,794 ft. e$tablished by Willi Neuen­

hofer, German flye r. (Junkers. Bris tol Ju)Jiter motored.) 
Marriage of CQl. Charles A. J, indl.)ergh to Jllxss Anne :Morrow at Engle· 

wood, N. J. . 
Animal nieetlng of nir mail contractors with P ost Office Department 

officials, ·washington, ]). C. 
Thi rd National Aeronautic meetinl{. St. Louis, JII<J., under auspices of 

the American Society oi Mechai11Cal Engineers. 
Aircrait Show, Indianapolis, Ind. 
New altitud e record for women set by Marvel Crosson, Oyi ng at Los 

An~~:eles, when she reached a height of .>4,000 ft. (Ryan, \Vrigbt 
Whi rlwmd motored.) 

New world altitude record of 25, roo ft. for light planes established by 
Barney Zimmer ley at St. Louis 1\Io. ( 1larling monoplane.) 

Gardner Annual Trophy Race, St. Louis, Mo. Winner: Charles W. 
Holman. (Lairtl. \Vroght Whirlwind motored.) . 
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Herbert J. Fahy establishes new solo . endur<Htce Tecord of 36 hrs. 56 
. min. ·36 sec. at (.os Angeles Calif. (Lockheed Veg-a.) . 

Start of First California Air 1rour, including .eight ct.ties. 
Second anr)ual aii-Kans·as air tour sponsore(l by. the Kansas chapters of 

·the National .Aeronautic Association .. 
Lieut. Apollo S_oucck sets new world's altitude record for se~planes, of 

38,560 ft., at Anacostia, D. C. ( W riglH Apache, Pratt & Whitney 
Wasp motored.) 

lta!i~'' service crui.se in tbe 1>1edit.err:anea(l in wluch 35 seaplanes par­
ttctpate, under command of Colonel de Pinedo. 

French line announces the cstablisluncnt of a service for the t.ral)s­
por tation of passe·ngers'· airplanes as lU>crated lia·ggage to and from 
Europe. 

Start of the First.:M~clt.igan Air Tour. 
l\:lail_ i's suc-;essfully pic~ed ."P from the deck o~ the "LeviaUt.an~' sixty 

nules at ~ea by a FairChtld plane eq__wpped Wotll the Adams :ur maol 
pick-up device. Pilots:. Lt. Cotndr. $J. R. .t>ond and L: V. Rawlings. 

French flyers, Jean Assolant, .Rene Le~evre and Armeno Lotti, fly from 
Old. Orcl~ard, 1\-fe., to Comtllas, Silam, and later on to Paris. Tirrtc 
of ocean ' flight: 29 hrs. 52 :nin. (lleq1ard, Hispano-Suiza motored.) 

OJ~lmit1g of' Universal Aviation Corporation tr<~nscoottinental air-rail line. 
Inauguration of tests by Guggeiihe,im 'Fund of l_)lanes entered br twelve 

manufacturers in ~.a(ety c.ompetition. 
Air mail line from, Cri.~to,ba), under operation of l'an Ainericau Airways, 

Inc., is extended fo ·Curacao, Dutch \.V.est Indies, by way of Cartagena 
~nd Darr:inquilla. 

Start of p~ojected r-ound-tlle-wortd flight by the Spanish flyer, Maj. 
Ramon Franco, and a crew p£ thr<,!e, j n a Dprnier-\Val flyirig boat. 
FlYer~. c,o'me .dow•> near. the Azores an(! .are rescued 7 days later by 
the Bti!\sh aorcraft earner "Eagle." 

Vic.omte and Vicomtessc de S(bour land at Roose,•elt F ield, on the final 
I:>P ?f an air journey aro!-~nd th~ wor!a1 ·which bel\'an at London in 
Septe.mber, 1928.. lDellav>lla.nd ~foth, Gypsy motored. ) 

Eleven plane$. take off f.rom Du~e Field, H!)nolulu, t.o make a final 
seatcb of the Island of Hawan for the "Goli!en Ea~;le," flown by 
John Frost and Gordon $cott, in the Dole race in August, 1927. 

Second Annual Iowa Arr Tour. 
"Soutliern Cross" flies from Austntlia to London, a distance. of 12,000 

miles, in 21 l1rs. 18 min. Crew: Capt. Sir Charles Kingsford-Smith, 
Capt. C. T . . P. Ulm, H. A. Litchfield and '1'. 1-l • .McWilham. 

Second Annual Air Pageant., Scheuectad)', N. Y. 
Capt. Frank Hawks sets new east-to-w~st transcont1nental speed ·record 

of !9 hrs. to min. 32 sec., flying from Rooseve!t Fie.ld to l~os Angl'les, 
Caltf .. , airport, and new west-to-east transcontmental speed r.ecord ·of 
l7 hrs. 38 min. r6·~ sec., flying from Los Angeles airport to Roose­
velt .Field. Round t.rip, 36 br.s .. 46 min. -4;'8~ s~. (Lockheed, Prall 
& \Vhitney \Vasp motored, N.:A.C.A. cowhorg:.) 

lnte.rnational Light. Pl;~oe .CO'mpetitipn at Rotterdam. 
])edieation .ahd formal or.ening of the Long Island Aviation Country' 

·(:tub, tl~e first ·o:f a nation-wide chain. 
011ening of air mail artd .passeJ1ger ro.u'te from B.ulialo ·t 0 Toronto, under 

OlJeration of Colonial \.Yestern Al·rwa)'s. · 
Dyrooi K. ·JII ewcomb and Roy L. Mitchell set new refueling endurance 

rcc;ord of 174 hr$ .. q9 sec. at Cleveland, Ohio. (Stinson-Detroiter, 
Wright !llOI'ot·ed.) · 

L. \V. Mendell and R. B. R eii1bart set new refueling endurance record 
of 24~· hrs. 4<( min. at ' Culver City, Calif. ' (Dub!, Wright motored.) 

E ighth King's Cup Race, .starting ·and Jinishing at Heston, won by tlying 
Officer R.R.L.R. Atcherley at an aYerage speed of r 50.3 m.J>.h ­
(Gloste.r Grebe, Siddeley Jaguar motored.) 

Inauguratj.on o'f A8-hour combined r ail and air passenger. service from 
coast. to co:'s~ · by Transcontinenta} Air Transpqrt, Inc. . 

Roger Q. \V•Ihams and Capt. Lewis A Yancey fly from Old Orclrar.d, 
1\fe., to Santander, Spain, approximately ~ 4'oo miles distant, in J<>V. 
hrs: Flight continue<[ to Rome July· 1.0. 'f:i.eUanca, \Vright motored:) 

Western States Air Commerce an.d Ainv,ays onference, at Boise, Idaho. 
Start of Minnesota State Air Tour. 
Attempt of Polish flyers, Majors Kubala and !dzikowski, to fly tro.m 

Paris to New York falls ~s machine is wrecked in a forced landihg 
at the Azores,. killing the chief Jlilo·t, ldzikowski. (Amiot, Dic;tric;.h­
Lorraine motored.) 

New refueling endurance recor~ of 420 hrs_. _21 m~n. 30 s~c. set ... JiY,, 
na·le Jackson artd Forest O'Dnne,. al St. Lo.uts, Mo. (Curtiss Ro.bm, 
Cu;tiss. Challenger motored. l . 

Chicago Tribture amphibion · ~~ 'Uu_tin' Dowler" is· caught in an ice fl'oe 
and sinks in the Hu.d~on '!O>lraits, in an .ac~ei~l~t-. to, fi)' from Chic4,go~ 
to Jierli n by the N:orthern .Route over Greeijland anrl Iceland; 
(Sikorsky, P.rat't & Whitney Wasp motored.) 
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Capt. D.ieudonne C.ostes and Mauri~e B'ellonu, defeated by headwinds, 
land at Villacoutilay' after a flight of more than 3, too miles over the 
Atlantic in an ·attempt to make an cast-west flight to the United 
States. (Breguet, Hispano-Suiza motored.) · 

Air mail service by Pan A.merican Airways, Inc., is extended from 
Cristob·al 'to Santiago, Chile. 

I nternational Aero S:h0w, at Olympia, London. 
Annou.ncemct\t of first schools to receive Approval Certificates from the 

Department of Commerce, under the Bingham Amendment to tlie Air 
Commerce Regulat.ions. · · 

Cart. Ross G. J:ioyt flies from New York to Nome, Alaska, and on re. 
furn trip as far as Valemouttt, B. C., where :r fotced landing over­
turns his ship . . Dista11ce flown, 6,ooo miles; time, approxi'mately so 
hrs. (C.urtiss Hawk, Curtiss CQn-queror motored,) 

F irst All Georl(ia A:ir Tour. 
Distinguished' Flyin·g Crosses are awarded to Lieuts. James 1{. Doolittle, 

Harry A: Sutton, 'John P. Ri~hter, and <;:apt. Lowell H . Smith. 
"G'raf Zeppelin" flies from Fri'edrichshafen to La.kehurst in 93 hrs. 

40 min., preliminary to commencing ' the round-the-world flight. 
The D~tchess ·of Be~for<~, with Capt. C. D. Bart;taril, pilot, an(j Rob.ert 

F. Ltttle, mechan•c, fltes from London to· Indta and return, a_pprox•­
mately 1o,ooo miles; establishi'ng a ~ecord for the round trip. (Fokker, 
Bri'stol Jupiter motored. ) 

Challenge International de Tourism, annual light plane tour of Europe, 
in which the 43 contestant~ covered 3,907 miles. through 12 countries·, 
is won by Fritz Morzik, Germany. (B.F.W. M-23, Siemens Sh. 13 
motored:) · · 

"Spokane Sun God," piloted by N. D. Ma.m.cr and -Art \Valker, com­
pletes non-stop .trip from Spokane to New York and return in liS hrs. 
45 !nin. ~~ se~.1 . b.eing refueled at n points along the route. (Buhl, 
Wttght motorea.) 

Goodwill Air Tour, under spons~rship of the Ohio Chambe.r of Com­
merce. 

Women's Derby, Santa . M·onica to Cleveland, in which '9 women par­
tioifYate, is won by 'Mrs. Louise McP. Thaden. in 21 hrs. :29 min. l .l! 
sec. lly.,i~:~g· time. tTraV-ef Air, Wright motored.) . 

ZMC.-z, . all.-metal ·dirig~ble ¢<>nStructed by Aircraft Development Co., 
makes first ·· fl'i~ht .at H'etroit, M'ich. 

Russian plane, 'L.~nd of tlj,e S(lviets,'' is flown o_n a goop ;will tour 
frof)l Moscow across the No.r-tl1 l':acific, entering the United States at 
Seattle, then ·on fo New· York, having covered J.3,300 mil'es .iri 142 
lly1ne- hours.. · · " 

National Air .Races an_d Aerot\auiieal E JSeosition at .Cleveland, Ohio; 
".Graf Zeppelm" lands at Lakehurst, N. J., complettn·g round•'the-world­

llight, begun A'ug . . s; 'having 'flown 20,000 miles in 21 ' days, 7 hrs. 
(z63 · hrs. 43. miri. actual flying time.) 

Eijfhth Annual Convention of the National Aerona.utic Association, held 
at Cleveland, at which Senator Hiram Bingha-m is re-elected Presi­
dent. 

P an American Airways, Inc., extends its Brownsville":M:exico City service 
to· Guatemala Citr. 

"Graf Zeppelin" fires from Lakehurst to Friedriebshafen in 67 hrs. 
flying ttme. · 

Aviation Expositi·on at. RQ'chester, N. Y. . 
Schneider Cup Race at Cowes, England, is won by Flying: Officer Henry 

-R. D. Waghorn, flying_ a Supermarine Rolls Royce S·6, at an averag_e 
spe·ed of 3}z8:64 m.p.h. 

Nebraska State Air Tou~. 
New sp'ee.d re~o.rd of 357·7. m.p.h,. is set by S.qdn. Leader A. H. Orlebar, 

Calshot, England. (Supermarme Rolls-Royce S -6:) 
Start· of air mail 'service from S~attle, Portland and Spokane to c_onnect 

with Pasco-Salt . Lake Ci.ty route oper.ated by Vaniey Air Lines. 
Capt. H. S: Broad -wins the Zeni.th Carburateur C_o. CJ1allenge Cup fo'r 

'9·•9 by ll:ymg over a presc·nbed course, Pans, Tours, Bordeaux, 
Toulouse, 'Marseilles, Lyous; and return to Paris, .a d'istance of. 1,040 
miles, in 9 brs. 13 min., including six compulsory landings. (D. H. 
Moth, Gypsy motored.) 

National A'ir Traffic Conference, under ·auspices of Aeronautical Cham-
ber of Cotit'merce, at Kansas City, Mo. 

First All-Ind iana Air Tour .. 
Sec.ond Annual Arkansas Air Tour. 
Opening of Pan American Airways, Inc., mail service 'between Miami 

and Paramaribo, Dutch Guiana. 
International Air Circi!S, Exposition ·and Pilots Reunion, at Fairfax 

. Airport, Kansas City Mo. . · 
Seeond ,Al;~.ska Aerial Survey of the U . S. Navy completes mapping .. of 

13,ooo ·square miles in southeastern AJa·ska. . . 
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New England :Regional Airport Conference, sponsored by the Aero· 
nautical Chamber of Commerce, is held at Boston. 

International Air Derb:t_ from Mexico City to Kansas City, Mo., won 
by Arthur Goebel. (Travel Air.) 

Lieut. ]arne$ H . Doolittle makes first public demonstration of three in­
instruml'nts desifned to enable n pilot to fly blind, when be took off, 
m;tde a flight o 1 s miles and returned to. bis startinj( point, flying 
a Consolidated, \Vnght motored pl<tne with an enclosed cockptt. 

Gordon Bennett Balloon Race starting from. St. Louis is won by '..Vard 
T. Van Orman, who landed near Troy, Ohio, 341 miles distant. 

Conferences begi n ~etween Post Office Depa1·tment and air mail con­
t ractors looking toward a revision of rates. 

First flight of a plane propelled by rockets is made at Frankfort, Ger· 
many, by Fritz von Opel, who covered 1l4 miles in 75 sec. 

l\f~. Clarence M . Young takes oath of office as Assistant Secretary of 
<;ommerce for Aeronautics, to succeed William P. MacCracken, re­
signed. 

Verne Speich establishes new solo endurance record of 38 brs. 48 sec. 
at Long Beach, Calif. (Zenith, Wright motored.) 

Opening of Second International Diplomatic Conference on Private Air 
Law at ·warsaw, Poland at which fort[ countries are repr esented. 

Aeronautical sessions of the 18th Annua Safety Congress1 Chica~o. 
"On to Tulsa" Derby held in connection with the Sixth .Annual Inter­

national Petroleum Exposition is won by 'Nilliam Parker, who flew 
soo miles at an average speed of 154.72 m.p.h. (Travel Air, W right 
motored. ) 

Air pageant at Montreal, Quebec. 
National Air To1,1r, s tarting from Detroit .and touching at Z1 cities, is 

won by Jolm j:.ivingston, with a total of 45,672.64 points. (Waco, 
Wnght motored.) 

First convention of Air Medical Association formed at the lnter · 
national Aeronautics Conference in Dece.mber, 1928 and made up of 
Army, Navy and civilian physicians who pass on the physical fitness 
of pilots. 

Sir Alan Cobham returns to London after a 21-week tour of England 
Scotland and Wales, in which he covered 6o,ooo miles in a total ot 
760 hrs., visiting 1 10 towns, and carrying 40,ooo passengers. (D. H . 
Giant Moth, Armst rong-Siddeley motored.) 

First trial flight of the British n gid airship R. 101, largest constructed 
to date. 

Mackay Trophy for 1928 is awarded to Lieut. Harry A. Sutton, Air 
Corps, for his testing or several types of planes for spinning ~har· 
acteristics. 

Southern Airport Conference, sponsored by tl>e Aeronautical Chamber 
of Commerce, opens at Atlanta, Ga. 

Tests begin on a 3S·foot working model of an Armstrong •eadron1e, in 
Chesapeake Bay off Cambridge, Md. 

New gliding record is established by Lieutenant Dinor, at Rossitten, 
w·hcn lie remains aloft 14 brs. 44 min. 

Dornier DO-X, world's largest Jlymg boat, makes an hour's flight over 
I, ake Consta.nce, Switzerland, carrying 169 passengers, the largest 
number of individuals ever carried by air, in a single craft. 

U. F. Diteman takes off from Harbor Grace, N. F., in an att empt to 
fly to London, but is lost at sea. (Barlin·~· \¥arner motored.) 

1oint Conference of the American Road Butlders' Association and the 
Airport Section of the Aeronautical Chamber o£ Commerce is held at 
Washington, D. C. 

Observance of Navy Day at \ Vasltington is featured by an extensive 
11rog_ram of aerobatics and military maneuvers by the 1\ a val Air 
Statton. 

Pilots Bailey and Reginensi fly from Le Bourget to Madagascar and 
return, a distance of 1 s,ooo miles, in 15 days flying time. 

British Government announces that Royal A ir Foree will no longer 
compete in Schneider Cup Races. 

Close of Guggenheim Safe Aircraft Competition. 
Inauguration of air-rail-boat service by Transcontinental Air Transport, 

Pennsylvania llnd Santa Fe railroads, and Panama Pacific Line, cover­
ing 9 ooo miles in 16 days. 

Baron Fri~clrich \'Varthau~~n arrives in New York, completing, except 
for the Pacific Ocean and two short hops in A.<ia, ~n 18 ooo mile 
west-east flight from Berlin. (Klemm-Daimler, :Mercedes Benz 
motored. ) 

Formal opening of construction work on the world's largest lighter­
than-air craft. Admiral Moffett drives a golden rivet into the master 
riog of the ZRS·4, at Akron, Ohio. 

Completion of F irst All-California Go.od·Will Air Tour of t 1zoo miles. 
All-Western Airport Conference sponsored by the Aeronauttcal Cham­

ber of Commerce, held at Los Angeles. 
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Westen• Aircraft Show, spon~ored by the Aeronautical Chamber of 
.Commerce, held at L os Allgcles. 

F<mnation of department of licensing and inspection and department of 
aeronautic. development· in Aeronautics Branch of the Department ·of 
Conrmerce. 

National 'Standard Parts Association ·fifth annual show with aeronautic 
exhibits, Detro.it , 

National Glider \Vee!< celebrati.on, under a uSI>ices o'f National Glider 
Associhtion.. ~ 

Capt. Dieudonne Cost e ai><l Jl..[aQriee. B.ellonte complete flight begun 
Se.pte1nber 27, in which the)•. established new distance. recora of 4,91 z 
miles frotn Le J~ourget to Tsifsil<har, Mauclml'ia, and on the return 
t r ip lower Co-ste's former record from Hanoi, lndo:Cbina, to Paris 

. by 7 hours. (Breguet, .ttispat)o-Suiza ·motored.) 
Ameli.a Earhart e's t.al)lishes new speed J'e'cord for women of 184.17 mil.es 

per hou.r. (I.:ockbeec:l Ve11a, Pratt: & Whitney motored.) 
Hea•·ing on Southweste.rn .t.ranscontine•i tal air mail route, Post Office 

Det>artment, ·:washington, D. C. 
Comdr. Richard. E .. Byrd witl> Bernt Balcben as pilot, Harold }une as 

rad.io operat or and Capt. A . C. McKinley as photographer, fltes ov'er 
the south pole. (Ford, Wright moto•ed.) 

Comdr. R ichard E. Byrd dise~vers. new mou1>tain ra nge and maps 
hitherto unl<nown te rritory; e'a·st of King Edward VU land. 

Leh;is-h Air.port C.omp~tition · awards $s,ooo prize !or- designs of modern 
atrports ·to A. C. Zimmerman and \V. H. Harrtson. 

First Annual llaliimore-Washington Aircraft Show, sponsore(l by F lying 
Club. of Baltimore .and sanctioned by t he AeroJ>au.tical Chamber of 

. Commerce, held at Baltimore 
\V. ·H. Bowlus sets new American glidinl{ record of 2 hrs. ·47 min. 13.5 

sec. at . S an· .l)iego, Calif. ():low Ius glidtr.) 
Aviation Week celebration in Mexico City, under aust>ices of' Mexican 

Aeri>Mut.ical Associa tion. 
Langley Med.al for Aerodromics awarded liy Smith~onian l ns.titution to 

Gomdr. R ichard E. l3yrd and Charles M. Manly. 
I:Ie rbert Sc-hiff 'trophy for Naval Aviatio,n awa r<le!i to 'fraii1iiig Plane 

SiJuad ton Seven at San Diego, <;ali f . 
l\•t eet ing of nirpjirl el\<ecu.tive$ ·of Nort.heas~ern section of Airport Sec· 

t ion Of the Ae·roil'autical Cha·mpe'r of Commerce, a t BTitlgcport, Conn. 
R•oo.,I')Hin.ched at' How.Mn, ·Ens-Jan<), making trip of 140 mi!es in 2 '!irs. 
.Cllpt. Die'udoniH~ CO'st.e, \vith Paul .Codos, ~ets clos.ed course· record of 

about .s ,ors mil~s··;u 52 lU's. 3~ lllin. at Marseilles. (B regue t, Hi·spa no-
Suiza mot()red.) · 

Lt. Col. Tadeo Larre·BorgeS of- U t uguay and Li'eu.t. Leon Challe of 
France forced down near 'N"tal, B rilZil, in an attempted fl ight from 
Spain to Rio d·e Janeiro, or Montevideo. 

Comdr. Richard E : llyrd created Rear Admiral of the United States 
Navy. 

Da11iel Guggenheim Fund fo,· the P romolioil of Aerona ntics closes 
activities. 
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Imperial Brass Mfg. Co., Chicago, Ill. 
I ndependence I ndemnity Co., Ph1ladelpbia, 

Pa. 
Independent Oil & Gas Co. 'Tulsa Okla. 
Jnter·Allied Aeronautics, inc., New York, 

N.Y. 
J n ter.Cities Airways Service, Schnectady, 

N.Y. 
Interllaslt Signal Corp., New Y<>rk, N. Y. 
lnter·fslnnd Airways·, Ltd., Honolulu, T. H. 
International Nickel Co., New York, N. Y. 
Ireland Aircraft, Inc., Garden City, L. I. 
Irving Airchute Co., Buffalo, N. Y. 
[. A. N. Aircraft Corp., Detroit, Mich. 
Jefferson Airways, Inc;( Jefferson City, Mo. 
Johnson Airplane & ~upply Co., Dayton, 

Ohio. 
Johnson, K. D. & Co., New York, N . Y. 
Jordan Advertising Abroad, Inc., New 

York, N. Y. 
Junior Air 5erviec of America, Inc .. Chi· 

cago, Ill. 
Kelsey-Hayes Wheel Corp., Detroit, Mich. 
Kellett Aircraft Corp., Philadelphia, Pa. 
Ke11dall Refining Co., Bradford, Po. 
Keystone Aircraft Corp., Bristol, Pa. 
Kiddcl. Walter & Co., Inc., New York, 

N. x. 
}(inner Airplane & Motor Corp., Clend~le, 

Calif. 
Knoll Aircraft Corp., Wichita, K an. 
.Kreider·Reisner Aircraft Co .. , Inc., Hagcrs· 

town, Mel. 
Krcutzer1 Joseph, Inc., Los AngelesJ, Calif. 
Kucher .Airplane Corp.; New York, N. Y. 
Lambert Aircraft Engine Corp., Moline, Ill. 
l..ando-Azpiazu, Inc., New York. N. Y. 
La Roc Airwal:_s, Inc., New York, N. Y. 
Lee<:e-Neville Co., Cleveland, Ohio. 
Lent, \Vard S., Poughkeepsie, N. Y. 
Lincoln Aircraft Co., Lincoln, Neb. 
Linde Air Products Co., New York, N. Y. 
Lippiatt, H. C., Los Angeles, Cnlif. 
Lockheed Aircraft Co., Burbank, Calif. 
Logan, Floyd J., Aviation Co., Cl eveland, 

Ohio. 
Loomi:'J Suffern & Fernald, New York, 

N. x. 
Lorain Airway Service, Inc., Lorain, Ohio. 
Los A ngeles Airport, I ngl ewood, Ca lif. 
Los Angeles Metrop<>litan Airport; Van 

Nuys, Calif. 
Lowe. Edwa1·d Motors Co., San Francisco. 

Calif. · 
I,udington·Philadelphia Flying Service, Phil· 

adelphia, Pa. 
Ludlow, C. C. Co., Los Angeles, Calif. 
Lycoming Mf~r. Co., Williamsport Pa. 
::'oiacF .. dden Publications, Inc., New York, 

N.Y. 
1\Iacomber, Leonard, Inc. , Chicago, Ill. 

MacWhyte Co., Kenosha, Wis. 
Main Aeronautics Co., Pittsburgh, Pa. 
Mamer Air Transport, Spokane, Wash. 
Manufacturers Aircraft Association, New 

York, N. Y. 
Maxwell, Hamil ton, Jnc., Stamford, Conn. 
McCann, H.. K. Co., New );'ork, N. Y. 
il!cCra)' Air College, Fairview, Erie Co., 

Pa. 
Mcintyre, D. A. Tulsa, Okla. 
Meisel P r ess Mig. Co., Boston, Mass. 
)fercury Aircrift Co., Hamm:tndsport, 

N.Y. 
Metal Aircraft Corp. of Cincinnati, Cin· 

cinnati, Ohio. 
Me)·er, \¥. \V., Morton Grove, Ill. 
i\lid-West Airways Corp., Aurora, lll. 
l\liddle States Air Line$, Inc., Akron, 

Ohio. 
Miller Airplane Products, Los Ange.les, 

Calif. 
Mono Aircraft, T nc., Moline, lll. 
Monroe Flying Service, Inc., Rochester, 

N. Y. 
Mooney Aircr~ft Corp., Wichita, Kan. 
Moth Aircraft Corp., Lowell, Mass. 
Moto Meter Gauge & E<tlliJ>ment Corp., 

Long Island City, N . Y. 
~Murphy & Cuapman, New York, N. Y. 
N. R. .Airways. Inc. , New York_. N. Y. 
National Air Transport~ J nc., 1,.,hicago, Ill. 
National Aircraft I'roaucts Co., Dayton, 

Ohio. 
National Aviation Corp., New York, N. Y. 
National Carbide Sales Corp., New York, 

N.Y. 
National Credit Office, Inc. , Cleveland, 

Ohio. 
::-lational Flying Schools, Inc., Buffalo, 

N.Y. 
National Park Airways, Inc., Salt Lake 

City, Utah. 
1\ ational Steel Products Co., Dayton, Ohio. 
Naturali nc Co. of America, T ulsa, Okla. 
Newark Air Service, Newark N. J. 
Newark Dept. of Public Affairs, Newark, 

N.J. 
N. Y. Aircraft Distributors, Inc., Curtiss 

Field, I,. I. 
New York Air Terminals, lnc., New York, 

N.Y. 
N. Y., Rio & Buenos Aires Line, Inc., New 
Yor~ N.Y. 

New ;:,tandard Aircraft Co1·p., Paterson, 
N.J. 

)licholas-Beazley Aiq>lanc Co., Inc., Mar­
shall. Mo. 

:'1/orma H offman Bearings Corp .. Stamford, 
Conn. 

Northwest Airways. Inc. , St. Paul, Jllinn. 
Oates, Jack, Inc., Chica~to. Ill. 
Occidental Publishing Co., Los Angele.s, 

Calif. 
Ohio Air Transport, Jnc. , Youngstown, 

Ohio. 
Pacif1c .Aeromotive Corp., Los Angeles, 

Calif. 
Pacific Scientific Co., Lo$ .Angeles1 Cali f. 
Packard E lectric Co., Warren, Oh1 0. 
Packard Motor Car Co., Detroit, Mich. 
Pai·Waukee Airport., Inc., Chicago, Ill. 
Pa11 American Airways, Inc., New York, 

N.Y. 
Park Drop Forge Co., Cleveland, Ohio. 
Parks Air College, I nc., E. St. Louis, 111. 
Parks Aircraft, Inc., E. St. Louis, Ill. 
Pedlar & Ryan, Inc., New York, N. Y. 
Pennsylvania Railroad Co., Philadelphia, Pa. 
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Perry-Austin :'lffg. Co., Grasmcrc, S. l., 
N.Y. 

Pickwick Airways, Inc., Los Angeles, Calif. 
l'ioocer Instrument Co. , Brooklyn, N. Y. 
Pitcairn AviationJ Inc., :Brooklyn, N. Y. 
Popular Science J\fonthly, New York, N. Y. 
Port Orford Cedar P roducts Co., Marsh· 

field, Ore. 
Pratt & \.Yhitncy Aircraft Co., Hartford, 

Conn. 
Pyle-National Co., Chical!o, IU. 
Ibd iomar ine Corp., New York, N.Y. 
Rainbow ), ight, l11c. , Long Island City, 

N.Y. 
Rand, McNall{ & Co., Chicago, Til. 
Rankin Schoo of Flying, Por.t.land, Ore. 
l{a,,cnswood Aeronautical Corp., Chicago, 

Ill. 
Red \Ving Flying Service, L>c., \Varc , 

Mass. 
Reed Propeller Co., Inc., Ga rden Cit y, L. I. 
Reliance Air Transpor t, Inc., Youngstown, 

Ohio. 
Richfield Oil Co., Los Angeles, Cali f. 
Richfield Oil Coql. of N. Y., New York. 

N.Y. 
Robbin~ Co., The Attleboro, Mass. 
Robbins Flying Service, <\kron, Obio. 
Robertson Aircraft Corp., Anglum, Mo. 
Robertson, FL H. Co., l!•ttsbu rgb, Pa. 
Rochester Flyinrt Service, Inc., Rochester, 

N.Y. 
Roebling's Sons Co., John A., Tren ton, 

N.J. 
Rogers Airc raft, Inc., Los Angeles, U.lil. 
Rome Wire Co., Rome, N. Y. 
Ronald Press Co., New York, N. Y. 
Roosevelt Avi;ttion School, Inc" M ineola, 

L. I. 
Russell Mfg. Co., New York, N. Y. 
Russell Parac.hutc Co., San Diego, Calif. 
Sagina\v Airport Co., Saginaw, Mich . 
St. Louis Avia tion Corp., St. Louis, ll'fQ. 
Schlee-llrock Aircraft Corp., Detroit, Mich. 
Schumacher, F. & Co., New York, N. Y. 
Scinti!Ja 1\Jagneto Co. , Sidney. N. Y. 
Seaboard Aircraft Corp., New York, N . Y. 
Shaw, D. Russell Co., Inc., St. Louis. 

l\Io. 
Shell Oil Co., San Francisco, Calif. 
Sherman Corp., The, New York, N. Y. 
Sikorsky Mfg. Coq)., Bridgeport, Conn. 
Simmons Aircraft Division of Steel, Inc. , 

Los Aogele$, Calif. 
Sinunons-Boardman Publishing Co., New 

York, N. Y. 
Simplex Aircra ft Corp., Defiance, Ohio. 
Sinclair Refining Co., New York, N . Y. 
Skellv Oil Co., Tulsa, Okla. 
Sky Specialties Corp.! Detroit, :\fich. 
Skyways, I nc., Cleve and, Oh to. 
Skyways, Inc., Doston, Mass. 
S. K. F. Industries, Inc., New York, N. Y. 
Solar Aircraft Corp., San Diego, Cali f. 
Southern Air Tran§J)<lrt, Inc., Fort \Vorlh , 

Tex. 
Southern Aviation, Atl anta, Ga. 
Southwest Air 'I~Mt r:xpress, Inc., Tulsa, 

Okla. 
Spartan Aircraft Co., l'11c., Tulsa, Okln . 
Spalding, A. G. & Hro .. New York, N. Y. 
Sperry Gyroscope Co., Inc., Brooklyn, 

N.Y. 
Splitdorf Electrical Co .. Newark, N. J. 
Sportsman Pilot, Inc., New York, N. Y. 
Standard Oil Co. of California, San Fran-

cisco, Calif. 
Standard Oil Co. o f Indiana, Chicago, 111. 

Standard Oil Co. of Louisiana, New Ot · 
leans, La. 

Standard Oil Co. of N. J., New York, 
N. Y . 

Standard Oil Co. of N. Y. , New York, 
N.Y. 

Standard Oi l Co. of Ohio, Cleveland, Ohio. 
Standard Steel Pro~><:ller Co., West Home· 

stead, Pa. 
Starlighters, Inc., Philadelphia, Pa. 
S teannan Aircraft Co., Wtchita, Kan. 
S teffens Aircraft Corp .. Rutherford, N. J. 
Stewao·t Aircraft Co., Cleveland, Ohio. 
S tinson Aircrlrft COI'J). , Wayne, Mich. 
S tout Air Services, Inc., Dearborn, l\Iich . 
Stromberg Motor Devices Co., Chicago, Ill . 
S umme·rill Tubing Co., Bridgeport, Pa. 
Supreme P ropeller Co., Wichita, Kan. 
Swallow Air1•lane Co., Wichita, Kan. 
Swaney Aircraft Corp., East L iverpool, 

Ohio. 
Swift Aircraft Corp., Wichita, Kan. 
S:<~kdy Ai.rcraft & E ngine Co., H olland, 

Mich. 
~f'a>•lor Instrument Companies, Rochester, 

N.Y. 
T he Texas ComjMny, New York, N. Y. 
T"R~\:acific Coal & Oil Co., New Yo•·k, 

Thomas-:Morse Aircraft Corp., Duffalo, 
N .Y. 

ThOhl~~on Aeronautical Corp., Cleveland, 

Thompson, J. \Valie r Co., l\ew York, N. Y. 
Thompson Product~ I nc., Cleveland, Oh io. 
Thurston Cu tting 1..0rp., New York, N. Y. 
•r ide Water Oil Sales Corp., New York, 

N. Y. 
Timm Aircraft CoTJ>., Glcn<lalc, Calif. 
Tltanine; lnc., U nion, N. J, · 
"l"r~-Hlsc·ontinen tal Air ··rnmsport. Inc., New 

York, N.Y. 
T ravel Air Co., \ Vichita, Kan. 
Travel Airway~. Inc., Colorado SJH'ings, 

Colo. 
T he Travelers l nsur"ncc Co., H artford, 

Conn. 
Twining, E. S., & Co .. New York, N. Y. 
Un ited Air Service & Transport Co., De· 

troit, 1\'tich. 
U nited Aircraft Exports, Inc., New York, 

N.Y. 
United States Air Lines, Inc., Cleveland, 

Ohio. 
U. S. Air Services, 'Wt~shington, D . C. 
U. S. Aviation Underwriter$, New York, 

N . Y. 
U. S. Chain & Forging Co., Pittsbu rg!• , 

Pa . 
U. S. Hammered Piston Ring Co., Pater· 

son, N. ]. 
United States Rubbe.r Co., Detroit, Mich. 
Universal Aviation Corp., St. Louis, Mo. 
Vacuum Oil Co., New York, N. Y. 
Valentine & Co., New York, N. Y. 
Van Schaack Dros. Chemical Works, Chi . 

cago, Ill . 
Vartlay Airlines, lnc., San Francisco, Calif. 
Verville Aircraft Co. , Detroit, Mich. 
Voice of tJte Sky, Inc., New York, N . Y. 
Voorhees, S herman P., Elmira, N. Y. . 
Vought, Chance Corp., Long Island Cit)•, 

N.Y. 
Waco Aircraft Co., T roy, Ohio. 
\Velch Aircraft Co., Onn. Anderson, Ind. 
Wellington Se:\fs & Co. New York, N. Y. 
Westchester Airport Corp., New York, 

N.Y. 
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We~tern Air Express, I nc ., Los Angcle$, 
Calif. 

Western Aviat ion Su pply Co., l,os Angeles, 
Calif. 

\-Vestern E lectric Co., Tnc., New York, 
N.Y. 

The W ichita F lying School, Wichitq, Knn. 
W ies, Ceo. A., Inc., Garden City, L. I., 

N.Y. 
W·l·L Air Scltool, Jnc., Cranitc City, 

Ill. 
Westinghouse E lectric & lllfg. Co. , South 

Bend, lnd. 
Westinghouse Lamp Co., Bloomfield, N. J, 
Wb.ite Dental :\ifg. Co., S. S., New York, 

N.Y. 

Whitman, Cla rence & Sons, Inc., !\" cw 
York, !\". Y: 

W~ittclse)'. Mfg. Co., llridj\'epor,, Co'!"· 
\•VIlcox, H. F ., Aerona uhC$, [ n.c., f ulsa, 

Okla. 
W oli F lying Ser vice, Montoursvi lle, Pa. 
Wolverine Lubricants Co, Inc. , New York, 

N.Y. 
Wood & Spencer Co., Cleveland , Oh io. 
W r ight Ael'on:lutical Corpo ration, l>ater-

son, N. )'. 
Wright & Esenwein, f nc., lluffnlo, N. Y. 
Wyman-Gordon Co., Worcester, 1\Jass. 
Wyoming Air ways Corp. C:rsper. Wyo. 
Ydlow Cab Airways, Inc., Oes ll!oines, 

Iowa. 

Associate Members 
Atr Corps Resen·e Officers Association, 

Kansas Cit;r, Mo. 
Akron Munictpal Ai rpo rt, Akron, Ohio. 
American Air T ransport Association , Chi· 

cngo, Ill. ' 
American Road Builders' Association, 

Washington D. C. 
T he Asphalt .Association, New York, N. Y. 
Aviation Commissione r, CJart:nce 'M . l<nox, 

Hartford, Conn . 
Tla ltimore Association of Commerce, llnlti· 

more, Mel. 
Deaumont Chamber of Commerce, llcau­

tnont, Tex. 
Buffa lo Jllunicipal Ai rt>ort, East ll uffnlo, 

N.Y. 
Chamber of Commerce of Kansas City, 

Mo., Kansas City, .Mo. 
C:hamh.or of Commerce oi ·warren. Ohio. 

Warren, Ohio. 
Chicago Association of Commerce, Chicago, 

Ill. 
Ch icago Tribune, 1'\ew York, 1\. Y. 
Cincinnati Chaml>er of Commerce, Cin· 

cinnnti, Ohio 
City of nrownsville, Tex. , Br ownsville, Tex. 
City o f Denve r, Colo., Denver, Colo. 
Cil.y of Miami, F la., i\lianii, l'Ja. , 
City of Oakland, Calif, Oakland, Calif. 
T he Cleveland Cham.b.er of Commerce, 

Cleveland, Ohio. 
nallas Chnmber of Commerce. ]) alias, Tex. 
l)etroit Boar d of Commerce, Detroit, Mich. 
Hotel Hussm,.nn , E l P aso, Tex. 

Hartford Chamber of Commerce, Hartford, 
Conu. 

Industrial Bureau of Columbus, Co lumbus, 
Ohio. 

Jnclustrial Bureau of the Industrial Club, 
St . L ouis, 'St. l.ouis, Mo. 

Los Angeles· Ch;unher of Commerce, Los 
Angeles, Calif. 

LQS An!!'dcs J>ublic T.ih r~r· y, Los Angeles, 
Calif. 

l\lilwaukee Associa tion <lf Commerce, 1vl il­
waukee \ Vis. 

National 'Glider Association, Inc., Detroit, 
~lie h. 

National Standard P:~rts A ~soci ation, lle· 
troit. 1\ficlt. 

l\cw Bedford Board of Commerce, ~ew 
Ocdford, l\Iass. 

Philadelphia Chamber of Commerce. Phila­
delphia, Pa. 

The l'rovic.lenc.c ChamiJ<:r of Commerce, 
Providence, R. I. 

Rochester Ex position Assoc iation, Uoches­
ter, N. Y. 

Roc heste r MuniCiJ):\1 Airport, Rochester, 
N. Y. 

Sprin!tfi~ld Chamber of Commer··ce, Spring· 
fielr!, Mass. 

T ranscontinenta l Airport of Toled o, Inc., 
Toledo, Ohio. 

U tica Chamber of Commerce, U tica, N. Y. 
Wichi ta Chamber of Commerce, Wichita, 

Kan . 
Wise .l:lirds, Incorporated, Detroit, l\·lich. 

Kesniel Acton 
Porter H. Adams 

Sustaining Members 
R. E. Bauman Smnner :-1 . Blossom 

N. A. Allaman 
No rman Allderdicc 
R. G. Allen 
James H. Allison 
E. Ernest Allwine 
Andrew D. A lthouse 
A. Drew Arend 
E. R. Armst rong 
W. E. Ar thur 
Ed win 1'. Asplunrlb 
T. . .M. Atkinson 
Stuart F. Auer 
Otto J. Badertscher 
Or. William Bailey 
E. C. Daker 
Charles J. l3all 
H. P. Ballou 
H. Barber 
T. Stewart Barney 
Leland M. Baum 

J. B. Beadle 
Dr. W ill iam C. Reekers 
:>latalie lleebe 
David Beecroft 
Mrs. William Belknap 
A. T. Bell 
T.uther K. Bell 
A. Ben-H ora 
H omer C. Benn ett 
Charles Edward Oenter, Jr. 
Pierre Arnold Bernard 
~\1ai. John Derry 
R. H. Berry 
F rank TJ. llertschlcr 
Jean Biche 
Anson A. Bigelow 
Bessie E. Bishop 
A. Black 
Sherman \V. Blandin 
Harry H. Blee 
Eleanor Bloomfield 

H. W. Blumenthal 
Charle" Boettcher, ond 
James H~nry Bole~ 
:-<athan iel M . Howie 
H. C. Boynton 
S. S. Bradley 
Pet er J. Brady 
P aul H . Brattain 
C. H . Briggs, M.D. 
W. 1~. Br-i'ght 
Wrn. \¥. Hrlnckerhoff 
E. R. Br ine r 
Anton F. llrotz, Sr. 
C. Gordon Brown 
Charles B. Brown 
Dr. E. Ga rt\sey ll row nell 
H. R. B row ning 
H. A. Bru no 
i\J rs. Geo. De For est Brush 
Clare \V. Bunch 
William A. l\!. Burden 



L. G. Durr, Jr. 
Charles T. Bush 
William .E. Byrne 
S uc·Louise Calendar 
J. Lansing Callan 
A. W. Callies 
Haro ld Carnine?; 
G. ]\'[. Campbell 
Gordon G. Campbe ll 
Eugj!ne Cannava 
D. F. Castle 
Col. Cluence Chamberlin 
Col. De F. Chandler 
John B. Chevalier 
Francis C. Chichester 
C. S. Childs 
E. K. Chisltolm 
Col. V. E. Clark 
:-1. V. Clements 
A. B. Coffman 
Walter A. Colman 
C. H. Colvin 
F r ed H. Colvin 
Charlotte Cecil Cooley 
Frank G. Coon 
Bayard D. Cowan 
1::. B. Craft 
Henry M. Crane 
J. H. Cross 
Glen H. Cmtiss 
Ches te r W . Cut hell 
D. E. Dalbey 
Lester A. Damitz 
R. S. Damon 
Ray D:widson 
W. F. Davidson 
Bessie Davi$ 
)lanvel H . Davis 
Wayne u unbert Davis 
1-. Ponton De Arce 
D. F. Deford 
Edward A. Denton 
Richard H. Depew, Jr. 
R. Henry Depew 
Erwin De srretter 
!'au! Dcwaa 
William H. Dey 
Dan D ice 
F. G. Diffin 
Martin Dodge 
n. J. Dolan 
Albert W. Dold 
John Shearman Donaldson 
Joseph F. Dougher ty 
F. H. Downing 
\V. H. Dunning 
Amelia Earhart 
Perley R . Eaton 
Ha rold !If. Eddy 
Abraham Lionel Edis 
H. F. E~tgert 
T. W. Ellenberger 
Robert E. P. E lmer 
F. n. Erickson 
R E. Espy 
J . A. Eu bank 
Edward S. E vans 
l~ionel E vans 
M:~ r tha C. Evans 
!·Iampton Ewing 
Y.:clwarcl !. Fagen 
Herbert (;. Fales 
Sherman M. Fairchild 

tmes P. Farnham 
R. Fenstermaker 

. C. FerROson 
Harr y L. Finch 
Earl N. Findley 
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Leonard Flo 
Robert Foote 
Gerald J. Ford 
Milton N. Forde 
F. H. Frankland 
Kenneth J:"ranzlleim 
Harry J. Freeman 
WiJiiam F. F rey 
Allen J. Furlow 
William P. Gaffney 
L. D. Gardner 
Gel'rish Gassawav 
Francis J. Geng" 
Hubert Girard 
Leo Godowsky, J r. 
Leopold Godowsky 
T. R. Goldsmi th 
Chas. F. Coob 
G. D. M. Goodwin 
E. N. Gott 
111aurice J. Grai nger 
Frank M . Granger 
l'l a rrison Green 
H.rbert L. Gregory 
Fred H. Grieme 
J>aul F. CJ'iffin 
Ralph C. Gross 
H en•·y Gnnd, Jr. 
]. ]. Gunther.'Moh r 
Cbarl ts R. Hall 
Randolph F. Hall 
William P. Hamann 
\V. J,. Hamilton 
Lawrence D. Hammond 
S tedman Hanks 
Clarence D. Hanscom 
J ohn D. Hardesty 
John Harding. Jr. 
A. C. Hardy 
Laura 13. Harney 
Lucy M. Harrison 
Brent Hart 
1{. R. Hart 
S. A. Har twell, Jr. 
Beckwith Havens 
C. R. Hays 
Lady Jnmcs Heath 
Spencer Heath 
John L. llcckm• n 
S tanley A. H"clherg 
An<ll'ew H. Heermance. 
Cliff ffenrler~on 
\ V. G. Her ron 
1\ rthur T. Hewlett, 2nd 
Charles E. Heywood 
.T. EdRl!r H ilgendorf 
J. A. H•ll 
Thomas H ingsberg 
Hainer Hinshaw 
F. Woody Hockaday 
Duncan Hodges 
W. Hodkinson 
Russell Holcle rman 
r.. A. H olman 
Fred HolterhofJ 
Addi son C. I-~oof 
Herhert Hoover, Jr. 
Benne tt H. Horchler 
Lconnrrl S. Hom e.r 
t skn ndc r Hourwich 
George H. Houston 
Jerome C. Hunsaker 
Henry Arnold Jencks 
Albert Johnson 
Joseph 'R. Johnson 
Lyman H. Johnson 
P. G. Johnson 
M. :Magruder Jones 

C. L. "Duke" Jordan 
William 0. Kamprath 
Harry Kantorwitz 
Harry Karcher 
Victoria l\L Karp 
David D. Katz 
0 . lJ . Kelle r 
W. W. Kellett 
Albert D. Kellogg 
t• red J. Kellogu 
Cadwallader W: Kelsey 
Hobert Kemp 
T. H . Kennedy 
She,..rill Kent 
H. A . .Kenyon 
George Ketchum 
C. E. Kette ring 
C. Roy Kc.rs 
Lawrence G. King_ 
P rof. Alexander Klemin 
l'rederick Knack 
Orville H . Kneen 
Horace C. Kneer 
Howard C. Knotts 
Christina M. Koehler 
John B. Koh le r 
H ,.rold Kondolf 
Xay Krimm 
Joh n Kuespert 
Agnew E. La rsen 
J •. K. Larsen 
George Law 
Charles L. Lawrunce 
Harold Lee 
William B. Leeds 
John H. Leh 
\V. Laurence Lc P age 
C. Cliftnn Lrwi< 
Frederick W. Lewis 
Orme Lewis 
Dr. Richard U . L ight 
Charles Warren Lippitt 
Gorton Thayer Lippi tt 
f . J. Lisman 
Albert P. Loening 
Grover Loening 
F loyd ]. Logan 
W illiam Loos 
<:eorge M. Lord 
Philip R. Love 
Hans Lubig 
l .. eonard I.urlwin 
William P. MaeCraehn, Jr. 
Charles Maddox 
C. Main 
Ennis 13. Mallette 
William H. )fallon 
L . D. Manning 
l\Irs. J. H igginson Manning 
R. D. <\iarshall 
George E. )lartin 
Richard C. Martin 
C. H. Matthews, Jr. 
L. C. l\:14tthewi 
Wi ll iam B. Ma~o 
William C. ~,[cConncll 
Jull inrd McDon;~ld 

f. S. McDonnell , Jr. 
. oseph R . McEvoy, Jr. 
.Mane T. McGrll(h 
Alexander McKinny 
Philip S. McLean 
Stephen J. McMahon 
George J. :'<leade 
r, ouis C. Meist e r 
Arthur V. Briescn Menken 
A. C. Merriam 
H arwood F. Merrill 



R. H. Me·rrill 
w ·illiam E. Metzger 
Danford Miller · 
Elam Miller 
Herbert R. Miller 
John Miller 
John F . Miller 
Stanley· H. M iller 
Wendell P . Miller 
William T. Miller 
P. A. Uillis 
Charles D. Mills 
Lieut. Herbert H. Mills 
Helen M. C. Mitchell 
Richard M. Mock 
W. Stuart Moir 
P.ai.tl H. Mo9re 
Willfred G. Moore 
P. G. D. M6rriss 
Rev. John R. :Morrissey 
F~ L. ~1oqe 
A. R. Mosler 
Lawrence J. Mulhearn 
Ros~ary F . Mullen 
Ector 0. ].>lunn 
Marcellus M. Murdock 
]. J. Murray· 
Wilbur Neely 
George Newbold 
Sidney N ewborg 
Millard H. Newton 
W. F. Nicholson 
William E. Noble 
R. D. C. Noorduyn 
BFadford Norman, Jr. 
D. W. Norris 
Marvin Northrup 
C. R. Nor·ton 
Robert L . O'D'rien 
Maj, <:;en. John F. O·'Ryan 
E. D. Osborn 
Peter J. O'Toole 
Haven B. Page 
Albert F. P;!rdee 
Tom D . Park 
.<:;harles E. Pa,rker 
]. Brooks B. Parker 
Gus. A. Parsons 
Stanley Partridge 
Philip H. Patcbm 
R. H. Patchin 
Maj. Allii.ri Peck 
Lyman H. X'eck 
Alexander A. P·edu 
R. H. Pe.nnebaker 
Julius L . Perlt 
C. G. Peterson 
Herman T. Pfenninger 
Stel"hen H. Philbin 
Vance Phillip~ 
Maj. Stanley E. Piasecki 
Harold F. Pitcairn 
E thel M. Plumb 
Kent Pope 
Charles T. Porter 
Adrian L. Potter, Jr. 
Charles w·: Potter 
Peter Powanda 
Clarence 0. Prest 
J. F . .Prince 
Alexander Pn>cofieff-Se \'ersky 
John Proctor 
Edwin N. Prugh, Jr. 

APPENDIX' 

E. A. P utnam 
J. A. Queenie 
Ward B. Ragle 
Arthur .K. Ran~om 
Albert S. Reed 
E. H. Reed, Jr. 
Carl Reimers 
F. n. Rentschler 
Victo r A. Rickard 
Roy A. Riddle 
Ha·rold H. Robbins 
K. L . Robbins 
G. H. Robertson 
J. K. Robinson 
George J. Rocco 
Daniel Rochford 
Hugh V. Roden 
D. W. Rogers 
C. E. Rollins 
·n .eta Rothholz 
Ea.rl Rowland 
Frank H. Russell 
Roy E. Rus~ell 
R. S.anfoJ;:_d Saltus. 
He·rbert C. Sampter 
H . B'. Sanfo.rd 
W. L. Saunders, 2nd 
E. L. Scanlan 
Dauid De R. Sca.rritt 
Edwar.d ·C.. Scheide 
l~d.w;ird Schilc.\hauer 
]. C. Scbonhardt 
Arthur J. Schmitt 
Harry Schoet\ 
l{owanl A.' .Scholle 
Otto Schontz 
Wi lliam 'Keith Scott 
W. l'arker Seeley 
I .. R. Seidell 
Janet R. Sencer 
L. S. Seymour 
Owen A. Shannon 
Henry Tal·hot Sharp 
E. R. Shaw 
F. M. Shaw 
D. M. SJJeaffer c. w. Short . 
Capt. Floyd Showalter 
Ray .C. Shrader 
W. H. Sickinger 
N·orm,an Sieltel 
Bob C. Sinalley 
Wi.lliam J. Soiallwoo.d 
C;allawav Smith 
Edgeworth Smith 
J. Story 'Smitlt 
Maj. Sumpter Smith 
Wll!'iatn Jones .Smith 
W. W. Sowden 
Roland H. Spaulding 
Lorillard Spencer -
James D. Stein 
S. P. Stevens 
S. S. Stewart 
S. A. Stimpson 
Fowler P. Stone, Tr. 
W . B. Stout 
Paul J. Strobach 
Eugene Sttndmark 
Harry T . Tait 
];lmes A. Talbot· 
]. P. Tarbox 
Ral'pb R. Teetor 

Howard .B. Teter 
Rober.t G. Thach 
Paul Thomas 
Dora B. Thom~son 
Milton Tibbetts 
G. P. 'Tidmarsh 
Lyon n. T immerman 
r,. G. Morris Timpson 
F r.ed A. Toomb~ 
]. T. Trippe· 
Hawley Turner 
Horace Burt Tuttle 
William Ullman 
I. M. Uppercu 
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Ralph Upson 
Maj . l:dw;ud M. Urband 
Stevhen Valentine, Jr. 
James Van De:venter 
G. W . Vaughn 
J . G. Vincent 
liarry Visserin·g 
Walter T. Voege 
Chance M. Vought 
Henry \Vacker 
Wm. H. Waddington 
Edwa.rd H. Wagner 
Franklin C. Wallace 
William J. Wallace 
Capt. Jas; A. Walsh 
Kenneth ·D. Walton 
R~swell R. Ward 
W. W. Waymaek 
.Arthur Weadock 
J. f;tiswold Webb 
C. W. Webster 
James :McB. Webster 
'Howard F. Wehrle 
Raymond W. Welch 
Joseph H. Wenneman 
Garritt Weston 
.Geor.ge S. Wheat 
John E. Whitbeck 
Ralph W. Whitaker 
Ernest M. White 
Roscoe Whitman, M.D. 
Reginald W . Whitney 
John G. Whxtlaw · · 
George A. Wies 
Mabel Walker Willebrandt 
P. ']. Williants 
H. Eritest Wills 
William Robert Wilson 
A .. F. Winn 
]. D. Witter 
Benjamin F, \Vood 
Edward S. Wood, Jr. 
John Perry Wood 
:Ouncan A. \Voodman 
Harry A. Wooilruff 
Capt. Chas. D. Woodyatt 
Orville Wrfght 
The.odore P. \V right 
Benjamin F. Wyatt 
Frank T . \Vyc.koff 
F rank R. Yager 
Foster V. Young 
Jessie G. Young · 
W. C. Young 
'Walt.er F. Zeidler 
L udo L. Zimmer 
Paul G. Zinunennano 
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Growth of Chamber 

The Aeronautical Chamber of Commerce of America, Inc., is the 
national trade association of the aircraft industry. Since its establish­
ment in 1921 to promote the use of aircraft, the Chamber has been 
lead ing the nation into flight. It provides the only central organization 
which serves every branch of the growing industry, and is unique in 
that it is really a federation of aeronautical interests. 

The phenomenal expansion of 1929 was reflected in the growth of 
the Chamber, which increased its membership under the presidency of 
Frederick B. Rentschler from 456 to 966 during the year. The sec­
tional organization approved by the Board of Governors in 1928 was 
rounded out in 1929 with the formation of the Air Transport Section, 
Distributor-Dealer Section and Finance-Insurance Section, in addition 
to those already existing to serve the interests of flying schools, com­
mercial airplane manufacturers, motor manufacturers, airship manufac­
turers, airport operators and equipment manufacturers, fuel and lubri­
cant manufacturers, accessory and material manufacturers, and aero­
nautical publishers. T he activities of the sections are reviewed in rela­
tion to the general story of aviation progress in 1929 throughout the 
preceding chapters. 

AERONAUTICAL EXPOSITIONS CORPORATION 

10 East Fortieth Street, New York 

Officers 
F. B. Rcr.tschler ... ...... .. ... . .... .......................... ............... President 

L,~·crH*~~~j{:: .'.'.'.' .'.' .'.' .'.' .' .' .'.'.' .' ::: :: .'.' .'.' .' .' .'.'.'.' .' .'.'.' .'.'.' .'.' .'.' .'.' .' .'.' .' .'.'.' .' .' .'.~~c.e: £!~~~!~~ 
F. J. \'Valsh ......... ...... . ................... .... .. . ........ . ... Assistant T reasurer 

Walter H. lle.ch 
S. S. Bradley 
C. J. llrukne•· 
C. H. Colvin 
S. M. Fairchild 
E. N. Gott 
H~rris ]If. Han•huc 

Directors 

I. llf. Uppercu 

P<tul Hcnd~ rson 
J, C. Hunsaker 
C. L. Lawrance 
R 0. Mon$1311 
H. F . Pitcatrr. 
F. B. Rentsc hl er 
F . 11. Uu~sell 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 
300 Madison Avenue, New York, N. Y. 

Officers 
P resident ....................... . ....... ...... ... ... Frank H. Russell 
Vice-President ......... . ..•....... .. . . ......... . ..... ). Don Alexander 
Vice-President .... ... ...... •. .. • ...... ..... . . . ....... H arris M . Hanshue 
Treasurer .... .. ...... .... . • ... • .. . . .. .. ....... • .. . .. £ . S. Evans 
Secr etary ... . ... ..... ... . ... .. . ... . • . .. • . ..•. . .. .... \'I a lter C. Davis 
General Manager ........ . .... ... ... . . ..... . . . . . ..... S. S. Bradley 
D irector of P at.ents Research . .... ........ .... . . . ...... John A. Sanborn 

Directors 
J. Don Alexanc:ICI' 
Walter C. Da.vis 

E. S. Evans Frank R. Ru5sell 
Lloyd Stearman Hanis M. H tulshue 

Chattcc i\{. Vought 

The MAN Uf'ACTUREltS AIRCRAFT ASSOCIATION, INC., organi%ed in July, 1917, had for 
its primary purpose, the administTation of a cr oss-licensing agreement be1ween manufac· 
turers of airplanes owning a large group o£ patents, including those cov~ring the basic 
"Vright and Curtiss inven tions . 

The CrosS·License Agreement of July 24, 11117, was av:o ilable to any responsible 
manttfacture r of ai rp1anc.s, and un<lc r it about 19,ooo plnncS w4;re manufacture-d and 
licensed. During the latter part of 1928, however. the Agr~c•nent was revised to mee t 
the needs of makers of commercial airplanes, and it was superseded by "T he Amended 
Cross-Lice nse Aj;:reement of Oec. 31, 1928." 

The la_tter (as prin ted in full in th e 1929 Aircraft Year Book) was approved by th e 
\'lar, Navy an<l Commerce Depa't'tments of the Government, nn<l d uring the year it ha• 
been accepted by a large number of al q >lane manufacturing companies. The 'War and 
:-<avy Departments have also contracted with the Association (or a Spcei"l License ou 
the same terms of royalty as accorded 10 members of the A.'<.<;ociation. 

The Amended Agreement a lso provides for tb e cross·licensing of future :~ irplane 
patents acquired by members, upon roynlties to be determine<! by arbitration. At the end 
of 1929, a total of ne;~rly 40<J patent~ covering practica ll y all fc:•tures Qf the airplane art. 
had become cml)l·aced in the Agl'ee rnent and suhject to c ros!-i·liccnsi.ng: t() :dl members and 
the GQvernment. 

The Associ~tion h~s a )'~tent Rcse.1rch Division for the t>uq>osc of assi~ting members 
in patent matters and from which information can he obtained regarding all airplane patents. 

Licenses under the p:uents incluclcc1 in the .1\loj:rc:c.nu:nt h{\ vc lx:c.n nJ•plicd for, or 
iss ued, to the following: 

Acromarine Vlanc & :Motor Co., Inc., Key· 
t>ort, N. J. 

Alexander Indu~tries, Inc., Colorado Springs, 
Colo. 

Alliance Aircraft Corp . . Alliance, Ohio 
Bach Aircra ft Co., Inc., Van 1\ uys, Calif. 
Boeing Airplane Co., SctHtl e, Wash. 
Hreese Aircraft Corp., Po1·thmd, Ol'c. 
llultl Aircraft Co., Marysville, Mich. 
nut ler Aircraft Corp., Kansas City, i\lo. 
Cessna Aircraft Co., Wichita, Kan. 
Command-Aire. Inc., Lit tle Rock Ark. 
Consolidated Aircraft Corp. , lluff'ato, N. Y. 
Curtiss AerOJ>Iane & 1-{otor Co., Inc., Car-

den City. r •. J. 
Curtiss-Caproni Corp., Baltimore, Md. 
Curtiss Engineering Corp., Garden City, T.. I. 
Curtiss-Robertson Airplane lllfg. Corp., St. 

Louis County. Anglum, Mo. 
Davis Aircraft Corp., Rich mond, Ind. 
Dayton~\Vright Corp., New York, N. Y. 
Douglas Aircraft Co., Jnc., Santa Monica, 

CAlif. 
G. Elias & nro .. Inc .. Duffalo, N. Y. 
F leet Aircraft. Jnc., Buffalo. N. Y. 
Hamilton llfetalplane Co;z. Milwaukee, \Vis. 
lrelancl Aircrnft Corp., \,a rden City, L. :r. 
Keystone Aircraft Corp., llristol, Pa. 
Lcnert Aircraft Co., Pentwater, 1\lich. 

Lucl<hecd Airc r:oft Coq)., n urbank, Calif. 
Loening AcroMutical Enginee ring Corp., 

New York, N. Y. 
\.lenn L. :\fartin Co .• .Haltintorc. )!d. 
Mercury Airc ra ft, lnc., H ammondsport,:-<. Y. 
!\avy Departmen t, "Vashington, D. C. 
New S t:111<lard Aircra ft Corp., Paterson, N.J. 
l'aokard ~[Qtor Car Co., Detroit, Mich. 
·J'itcai rn Aircraft. lnc. , PhiladciJ?hia. Pa. 
Rynn Aircraft Corp., St. Lou•s County. 

Anglum, Mo. 
Sikorsky Aviation Corp., Dridgeport, Conn. 
Spartan Aircraft Co., Tulsa, Okla. 
Stearman Aircraft Co., \ Vichita, Kan. 
Sturtevant Aeroplane ·co., ltyclc Park, 110$· 

ton, Mass. 
Swallow Airplane Co., Wichita, Kan. 
S7.ekely Aircraft & E ngine Co., Holland. 

Mich. 
Thomas.Morse Aircraft Corr>., Buffal o, N.Y. 
TrN1~~y~ ntincntal Air Transport, New York. 

Tmvcl Air Company Wichita. Kan. 
Viking Flying Boat Co., Shelton Ave., New 

Haven . Conn. 
Chance Vought Corp., Long Island City, 

N.Y. 
\Va 1· l)cpartm cnt. "V:>shington, D. C. 
\ Vright Aeronautical Corp., Paterson. N. J. 

Jn addition to the companies listed above, the following, having cea~ed to manufac· 
lure airplanes, have withdrawn from the Associat ion: Burgess Co .• ll!arhlebead, Mass.; 
Engle Aircra ft Con>., Nllesl Ohio; fi5h_er .Bod~ Col]>., Detroit, Mich.; f.allaudet Aircraft 
Corp., East Greenw1ch, R. J.; L.\'1.1· . E ngmcer111g Co., Jnc., College Poutt, J.. J. ; Sprtng· 
field Aircraft Corp., Springfield, Mass. ; St. Louis Aircraft Corp., St. Louis, Mo.; ·standard 
Aero Corp., Plainfield, N. J . ; S tandard Aircraft Corp., Elizabeth, N. J.; and West Vir. 
ginia Aircraft Corp., Wheefing, W. Va. 
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
Z9 W.,.t 39th St., New York, N. Y. 

Edward P. ''~arner . .. ..... . ....••.•.•.. . ...•• .. . ... . ... • . . .. .•....•...... .. President 
Chance M. Vought . . . . . .. . . ..... . .... . . . .•.... ....... . . .. ... ..•.•.... .. Vice-President 

(Representing Ai rcraft Engincc.ring) 
Druce G. Leighton ... ..•. .. .•............ .. .. .• . .... . .... .. .. . . . . . . .. .. Vice-President 

( Representing Aircraft E ngine Engineer ing) 
0. C. T rieber . . , .. , .••.....•..•.•... . ... ... . . . .... •.•...... . .......•... Vice-President 

(Representing Diesel Engine Engineer ing) 
Arthur J . Scaife . . . . ...... . ........ . .... . ... . ... .... .......... . . .. ..... Vice-President 

(Representing Motor Truck and Motor Coach Engineering) 
George L. McCain ........ . ...... . ......... . .. . .. .... .. .. ............... Vice-President 

(Representing Passenger Car E ngineering) 
\Villiam N. Davis . . ............. ........... . .. .... ... .. . ............... Vice-President 

(Representing Passenger Car Body Eogioeering) 
John Younger •..••... •.... .......... . ....... . ... . ........•........•... Vice-President 

(Represent in.g Production E ngineering) 
F. C. Horner . . . . . ... . .......... . .... ..•. . . ••..... . . . . . . .. .... . ........ Vice-President 

(Representing Transportation and Maintenance Engineering) 
C. B, Whittelsey, J r ..... . .. .. .. . .......... .... .. .. ....................... .. Treasurer 
Coker F. Clarkson . . .•.•.............. . . . . .... . . . ... • . . Secretary and General :Manager 

Members of the Council for 1930 
W . T. Fisbleigh 
0 . A. Parker 
James A. Moyer 

C. D. 

Ralph Teetor 
Frede rick K. Gl ynn 
Arthur W. S. Her rington 

Wbittelsey, Jr. 

Professional Activities Committee 
Aircraft Committee ............................. . ........ Chance M. Vought, Chairman 
Aircraft E ngin e Commit tee .••...•.•.... . ..•..••..•... , ••• , •.. B. G. Leighton, Chairman 

Professional Activities Staff Committee 
C. B. Veal . . ..... . .. • . ..•........... . . ... . . Passenger Cars1 Diesel Engines, Chairman 
A. J. Underwood . . . . . .. ....... .. ..•.•....•. . ... ... • .... . AJTcraft and Aircraft Engines 
C. B. Whittelse>:_t Jr .. .. . . . ............. . .... . . . . ........... . . .. Passenger Car Bodies 
R. S . Burnett.. Yroduct!on, Motor Coach m d Motor Truck, Transportation and Maintenance 

Sections of the Society 
Buffalo Section . .• ...•......•......... . ..• . . . .. • . . ...... .. . . • Gustaf Carvelli , Chairman 
Canadian Section .. .••. . . . .....••.......... ..... . ... ..• , •.•... R. H. 'Combs, Chairman 
Chicago Section ... .•. . •...•.....•..•.. . . ... . . . . .. . .. .•.•..... D. P. Barnard, Chairman 

- (Aeronautic Divis ion) 
Cleveland Section . .. . . . ......................... .. .. .. ...... W. E. England, Chairman 
Dayton Section ...... . ..................................... . . F. W. Heckert, Chairman 
Detroit Section ...... . . . ............................. . ...... L. Clayton Hill, Chairman 

(Aeronautic Division) 
Indiana Sect ion ...•• .. .... . •.............•.. . •... . ••..•.••.... Bert Dingley, Chair man 
Met ropolitan Section ... , ............... . .. . ... . .......•••.. George A. Round, Chairman 

(Aeronautic Division) 
Milwaukee Section ..... ........... .. .. . . . ... .. .. ...... . . . . A. C. Wollensak, Chairman 
New England Section ... ... . ............. . . . . ..... . ....... . . .. W. M. Clark, Chairman 
Northern California Section ............ , .. ,., . ... .. . ....... H. L. Hirschler, Chairman 
Nortbwe&t S~ction ....... .. . ... . ........... .. .... . .... .... . Robert S. Taylor, Chairman 
Pennsylvania Section . .. . . • . •......... . . . . .. ... . • ... .• .. . , ........ D. Risley, Chairman 
Pittsburgh Section . •..•.•...•............. . .. ...• . Nils G. Biorck, Chairman (pro tem) 
Southern California Sect ion ................ .. ... . .. .. • William H. Fairbanks, Chairman 

(Aeron~utic D ivis ion) 
St. Louis Section . . . . ... • ........•......••.• . • . • . W. L. Dempsey, Chairman (pro tem) 
'Washington Section ................ . ..•.•...•.•.. . . . ... , •• . ... E. S. Pardoe, ChaJrman 
Wichita Section ... ..... ........... . ................. . ........... Mac Short, Chair man 
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NATIONAL AERONAUTICAL ASSOCIATION OF U.S. A., INC. 
National H eadquarters, 910 Seventeenth St., N. W., Waahineton, D. C. 
Representative in U. S. A. of the Fed~ration Aeronauti<ltte Internationale 

Hiram Bingham . . •... ... . ... •...•... ...............•. ..•.. ........ President 
Roscoe Vaughan ........... . .... . ........ .. .........•......... Vice-Pre$ident 
John F. Victory ........ .... ........ ..... ........... ... . . . .......... Treasurer 
D. E. MeDaneld .... ........................... .... ................. Secretary 
Frederick R. Neely ... ..... •.. .......... ..•..... ......... .... General Manager 

Advisory Board 
Hon. F. Trubee D<>vison, Assistant · S~cretll'y o{ \oVar 
H on. David S. Ingalls, Assistant Secretary oi the Navy 
Hon. Clarence M. Young.._ Anistant Secretary of Commerce 
Hon. 'VIf. I rving Glover, ::.econd Assistant Postmaster General 
Rear Admiral William A. Moffett[ Chief, Bureau of Aeronautics 
Maj. Gen. J ames E. Fechet, Chie of Army Air Corps 
D r.;oseph S. Ame~ Chairman, Nat ional Advisory Committee for Aeronautics 
P ro . Charles F. 1>1arvin, Chief, U. S. \'leather llureau 
Col. Charles A. Lindbergh 
Ambassador Harry F. Guggenheim 
Miss Amelia Earhart 

CovernOYa-at-l..aree 
Orville Wright 

Godfrey L. Cabot 
Porter Adams 

Wm. P. MacCraeken, J r. 
Benjamin F. Castle 

Cover-nora 
Hayden Brooks ...... .• .•...•... Alabama 
Claude C. Ramsay .......... ...... . Alaska 
William G. Herron .............•. Arizona 
Felix G. Smart, Jr ••.•. ...•...•. . Arkansas 
Harry H. Wetzel . ....• ••• •...•. Cali fornia 
J. Don Alexander ....•...•...... Colorado 
t.. S. Horner., ......... . ..... Connecticut 
Henry __ D. du Pont. •..... ...... . Delaware 
Geo. W. Lewis .••. • ... District of Columbia 
Lewis Sevier ........•...•.•. .. .. . Florida 
Henderson BaUman . . . . ..•••..... Georgia 
\Valter F. Dillingham .. ........... . Hawaii 
Cyril C. Thompson ....• .•....•... •. Idaho 
William P. McFarland . ....•...•.•. Illinois 
Richard F. Taylor .......... . ..... Jndiana 
E. B. Van Ordstrand • ........•.... .. Iowa 
A. E . Merriam . ...... ... ....... ... Kansas 
A. H . Bowman .. .... . ..•• . •••... Kentucky 
Crawford Ellis . . ..... ••.. ...... Louisiana 
W. H. Gannett .. ..• . .. ......... . .. Maine 
Glenn L. Martin .•........•..... Maryland 
'theo. G. Holcombe ... .• ...• Massachusetts 
Ray Cooper ......... .... ....... Michigan 
Stanley Partridge .•...•.•••• •• Minnesota 

Morgan M. Ferrell. .... ........ Mississippi 
H arry Block ... ....... .. . ..... .. Missouri 
H. 0. Dell .. .................... Montana 
Gould Dietz .................... Nebraska 
H alsey Edgerton ....•...• New Hampshire 
Charles L. Lawrance ..... ...... New Jersey 
Edwin B. Lyon ............... New Mexico 
H. Ralph Badger ....... ... ••••. New York 
Gtorge A. Bartlett .. . .. •.......... Nevada 
Lloyd 0. Yost ...... .. .•... North Carolina 
Floyd J. Logan ...................... Ohio 
:\i. H. Kotzebue •. . .. . .. ..... •.. Oklahoma 
Russell H . Lawson ................ Oregon 
\'-1. Laurence Saunders, zd .•.. P enn!)'lvania 
Elliott White Spring~ ....... South Carolina 
Charles S. McDonald . ......• South Dakota 
Horace K. Houston . ..•.•• . ..... Tennessee 
J. \V. Beretta .... ..... ....... ...... Texas 
Edward R. Sharp ..•.... ... •.•... Virginia 
Garfield H. Miller ..... ...... .•... Vermont 
Thomas D. Stimson ........... Washington 
Ptter Boyd ..... •. ......... West Virginia 
.Stuart F. Auer ..• •• ...•.•.•.•.. W iscousin 
George W. Scales .•• ..•••....... Wyoming 

Contut Committee 
Orville Wright, Chairman Geo. \V. Lewis, 

Luke Christopher. Secretary 
Porter Adams 
Ray Cooper 
Wm. E. Gillmore 

F. P. Lahm Rufus Pilcher 
A. B. Lambert Jo:1n H. Towers 
Glenn L. Martin Edward P. \Varner 

Vice-Chairman 

Clarence M. Young 
Carl F. Schory 

Purpose of National Aeronautic Association 
The purpose of the National Aeronautic Association is to foster the development of 

aeronautics m all it-s phases, to f urther the ee<lnomic welfare of the nation through the 
application o'f aircraft in business, and to further the national defense through the 
application of aircraft for military purposes. 

The N. A. -A., since its organiution in 1~22, bas adopted a course leading to this 
goal which includes the establishment of chapters and affiliated aero clubs throughout tl1e 
country; the conduct, supervision, and sanctioning of aircraft contests, races, an<l other 
aerial competitions; through the establishment of private flying elubs, and through the 
work of its members individually. 

The Association bas elose to zoo chapters throughout the United States, all of 
which are endeavoring to bring about a better understandin~ on the part of the ~public, 
of the science and profession of aeronautics, and the activit1es are coordinated through 
a central body located in \'lashington, known as National Headquarters. The Association 
also publishes a magazine exclusively {or the membership and is received by the members 
as part of their dues. 
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THE DANIEL GUGGENHEIM FUN-D FOR THE PROMOTION 
OF AERONAUTICS, Inc. 

598 Madison Ave., New York 

D .o\NtY.I , Guc;cr·!SHP.fM , Founder 

Officers 
HARRY F . GucC P.t< HEt><, Presiden t 
.EMORY S. LAND, Vice-President 
J. \~-- l\{JLUR, Secr etary 

Trustees 
H. ! . Cone 
F. Trubee Davison 
W. F. HumoHl 
Charles A. Liudbtrgh 

A. A. Michelson 
Rubert A. Millikan 
J)wight W. Morrow 
Elih u 'Root, Jr. 

Joh n D. Ryan 
Orville Wright 
Emory S. Land 
Hany F . Guggenheim 

CHAIRMEN AVIATION COMMITTEES 

The following is a list o£ Chairmen of the Aviation Commi ttees of Chambers ol 
Commerce throughout the United States compi led for the Aircraft Year- Book h>• th( 
Aeronautical Chamber of Commerce of America, Inc. 

ALABAMA 
Annieton-United Chamber of Commerce, 

W. W. Robinson. 

ARIZONA 
Dougla-Chamber of Commerce and 

Mines, C. C. McBride. 
Flagstaff-chamber of Commerce, C. 1'. 

Pulliam. 
~sa-District Chamber of Commer ce, 

Harold Harris. 
Tucaon-<::hamher o f Commerce, H . ll. 

H olbert. 

ARKANSAS 
Fayettevill-Chamb'er of Comm erce, 

Morgan McMichael. 
Hot Spring-Chamber of Commerce, 

F red N. Rix. 
Little Rode- Chamber of Commerce, 

John Eakin. 

CALIFORNIA 
Berkeley-chantbcr of Commerce, A. W. 

El.kinton. 
Brawley-Cha.mbcr of Commerce, Peter 

J. Schartz. 
Calexico-Chamber ol Comm~rce, 'Randa ll 

Hcndcrsoit. 
El ~ntro-C'.humbe r of Commerce, Roy 

H. Womack. 
Freeno-County Chamber of Commerce, 

E. G. Hughson. 
Maryaville-Yuba County Chamber of 

Commerce, Roy Bostic. 
Modesto-Chamber of Commerce, Nor ­

man West. 
Oakland-chamber of Commere«,, Frank 

Jackson. 
Palo Alto-Chamber of Commerce, Frank 

J. Hoge. 
Petaluma-ChAmber ol Commerce, Paul 

Sales. 
Pomon<>-Chamber o f Commerce, C. S. 

Vanderbeck. 
Redding-Chamber of Commerce , Lyle D. 

SaT\· is. 
Richmond-Chamber of Commerce, T. M. 

Carlson. 
Riverwide-Chamber pf Commerce, ]. 

Harold Wilson. 

Sacramento-Chatnber of C o mm e r ce, 
Henry Spring. 

San Diego-Chamber of C omm erce, 
Thomas F. Bomar. 

Santa Rosa-Chamber of Commerce, Ceo. 
Proctor. 

Stockton-Chamber of Commerce, Otto 
E. Sandman. 

Ventura-Ch:.mber of Commerce, Carter 
Camp. 

COLORADO 
Durango-Chamber of Commerce, Wal· 

lace G. Mollettc. 
Grand Junction-Chamber of Commerce, 

John C. Page. 
Trinidad-Las Animas County Chamber 

of Commerce, T. C. Likins. 

CONNECTICUT 
Danbury-Chamber of Commerce, Arthur 

E. T weedy. 
Norwich-Chamber of Commerce, \'Valter 

F. Lester. 

DISTRICT OF COLUMBIA 
Wuhington- Chamber ol Commer ce, 

Lie•Jt . W alter flinton. 

DELAWARE 
Wilmington- Chamber of Com merce, 

James R. Morfo rd. 

FLORIDA 
Del...and- Chamber of Commerce, Cl ifford 

Botts. 
Fort Meyera-(hamber of Commerce, 

Hugh Mauck. 
Fort Pierce-Chamber of Commerce, 'f. 

H. Ba11es. 
Oeala-Maricm County Chamber of Co m· 

inerce, George MacKay. 
Orland<>-Chaniber of Commerce, E . C. 

Nilson . 
Sarasota-Count y Chamber of Commerce, 

Fran k Redd. 
Tallabass..-Chamber of Commerce, ~'m. 

Galt. 
Tampa-chamber of Commerce, Ceo. M. 

Osborn. 
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Weat P alm Beach-Greater Palm Beach 
Chamber of Commerce, Waldo E. 
Thomp•on. 

GEORGIA 
Athena-Chamber of Conune•·ce, M. Tul· 

wiler. 
Atlanta- Chamber o f Commerce, G. C. 

Bowden. 
Auruota-Chamber· of Commerce, J. 

Bothwell Lee. 
Macon-Chamber of Commerce, Dana ll . 

Adams. 

IDAHO 
Boiae-Chamber of Commerce, Scot t An· 

derson. 
Caldwell-chamber of Comnlerce, Frank 

0. Roberts. 
l da.ho F a lls-chamber of Commerce, Joe 

Modey. 
Moacow-Chamber of Comme•·ce, Major 

Francis F uller. 
Sandpoin t-Chamber of Commerce, Phi l 

Willi . 
Twin F alls-Chamber of Commerce, 'r. 

F. W il kins. 

ILLINOIS 
Aurora- Chambe r of Commerce, D. 1'. 

F razier. 
Bloomington- Assoc iation of Commerce, 

II . J<. Hoblit. 
Canton-Chamber o f Commerce, W. 1'. 

Reichert. 
Champairn-cbamber of Commerce, Cor· 

don Bilder back. 
Dixon-Chamber of Commerce, Roherl 

S1erling. 
Kankakee-Chamber of Commerc~, Anker 

C. Jensen. 
Kewanoe-Chambcr of Commerce, A. J. 

Anderson. 
LaSalle-Cbamber of Commerce, Walte r 

Duncan. 
Llncoln-Chamuer of Commerce, Fl~>ycl 

A. Pace. 
Monmouth-Chamu~r of Commerce, James 

W . Scotl . 
Peoria- Assoc.iation of Commerce, mi~hn 

Morgan. 
Sprin~rfield-Chamber of Commerce, H. 

B. :Bartholf. 
S t reator-Chamber of Commerce, Vvm. 

i\n~hony. 
Sycamore-Chamber of Commerce, Frank 

Dean. 

INDIANA 
Elkhart -Chamber of Commerce, i\. 11. 

Beardsley. 
Goshen-Chamber of Commerce, Russell 
~~ . 

H artford City-Chamber o f Commerce. 
T. M . Parker. 

Huntlnrton- Chamher of Commerce, vVin 
Runyan. 

Kokom~ltambcr o f Commerce , F. C. 
Pennell. 

La Port e- Chambe1· of Commerce. F. R. 
Liddell. 

Madison-Chamber of Commerce, II. rl. 
Cope. 

Michlran City-Ch~mbcr of Commerce, 
Art Wolff. 

Mlohawaka-Cb~mber of Co m merc<, 
George C. Miller. 
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Muncie-Chamber of Commerce, Frank 
N. Reed. 

Peru-chamber of Commerce, Oscar 
Easter. 

Shelbyville-Chamhe,· of Commerce, Leo 
Gutting. 

IOWA 
Clarinda-Cham\Jer of Commerce, W. C. 

D u nn. 
Clinton-Chamber of Commerce, F . \V. 

Go\Jble. 
Des Moines-chamber of Commerce, 

Edw. O'Dea. 
Fort Ood,~re-Chamber of Commerce, W. 

B. Swaney. 
Iowa City-chamber of Commerce, Carl 

Cone. 
Keokuk-Chamber of Commerce, W. i\. 

Logan. 
Marshalltown-Chamber of Commerce, 

Dr. G. ~- Hermence. 
Mason City-Chamber of Commerce, W . 

E a rl Rail. 
Muscatine-Chamber of Commerce, S. C. 

Stein. 
Newton-Cham \Jer o f Commerce, John 

WMburton. 
Oskaloosa- Ch:<tnhc •· o f Com me,..,:e, D. H. 

Lnmbcrs'on. 
Shenandoah-Chamber o f Commerce, L . 

L. Hunter. 
Sioux City-Chamber of Commer ce, Rya l 

l\1illeJ', 

KANSAS 
Abill'ne-Chamlx:r o f Commerce. G. W. 

Rees. 
Arkansas Ci ty-Chamber of Commerce, 

W. C. Robinson, Jr. 
Coffeyville-Chamber of Com m e r c e, 

Douglas Brown. 
Holton- Jackson County Chamber of 

Commerce, R O)' Met>.ker . 
Horton-Chamber of Commerce, W. L. 

Phiffer. 
Hutc.hinson-Chamber o f Commerce, 1~ . 

G. Sh·eet'er. 
lola-Chat]lbet· of Commerce, Victor 

Kirk. 
Kansas City-Chamber o f Commc•·ce, Dr. 

C. C. Nesselrode. · 
McPherson- Chamber of Commerce, Ray 

Wright. 
Olathe-Chamber of Commerce, H . E . 

J ulian. 
Ot tawa-Chamber of Commerce, R. W. 

Mitchell. 
Parsons-chamber of Commerce, Wayne 

E. Burnette. 
P ittsburgh-chamber of Commerce, L. 

M. i\tkinwn. 
Salina- Chamber of Commerce, A. W. 

Dodge. 
Topeka-Chamber of Commerce, J. R. 

llurrow., Jr. 
Wichita- Chamber o f Commerce, llhr· 

ce llus :r.r. Murdock. 

KENTUCKY 
Harrodshurg- 'l>fe rcer Chamber o f Com · 

merce, B. F. Norfleet. 
H•pkinsville-Chambcr o f Commerce, l~cl 

L. Weathers. 
Lexin~ton-Board of Commerce, Jes•e 

O~ensb~hamber of Commerce, W. 
D. Haley. 



AIRCRAFT YEAR BOOK 

LOUISIANA 
Abbeville-Vermilion Chamber pf Com­

merce, C.. W. H oward 
Ale;~<attdria-Chamber of Commerce, C. 

\V. Kellam. 
Baton Rou.ge-Chamber of- ·Commerce·, 

J os. Gebelin. 
Lafayette-Chamber .of Commerce, R, E. 

Chaplin. · 
Mansfield-chamber o( Cotnmcrc~; T . B. 

Herndon, Jr. 
Monroe-Chamber of Commerce, Travis 

Oliver. 
Shreveport- Chamber· Qf Commerce, D. 

W. SPurlock. 

MAINE 
Biddeford-Chllmber of Commerce, Cecil 

F . Clarl~. 
Lewiston- Chamber of Commerce, Capt. 

J . 0 . Fjsher. . 
Portland-Cf,amber of Commerce, Ph.ilips 

M. Payson. 

MASSACHUSETTS 
Bev.erly-Chamber of Commerce, Robert 

Robertson. 
Boston-Chamber of Commerce, James 

D. Brennan. 
Cardner-Cha.mber o.f Commerce, Cha·s. 

H. Hart~horn. 
Great Barrington- Chamber of Com· 

nierce, .R. K. Wheeler. 
Lowelj.:...Chamber of Commerce, 'Walter 

W. Wilson. 
Nortliampton-Ghamber o.f Commerce, 

No·rman E. Sorn. 
Springfield-,-Ch_:imber of Commerce, An· 

drew B. Wallacl!. 
Turners Falls-chamber of Comme.rce, 

C. F. Mosher. · 
Westlield-(.:hamber of Commerce, L. M . 

Fuller. 

MICHIGAN 
Battle Creek-Chamber of Commerce, E. 

H McKav· 
Bay City-Chamber of Commerce. May· 

nard L. Smith. · 
Bessemer-Chamber of Commerce, Con­

rad Velin. 
Gr.and Rjopids-Association of Commerce, 

F. F. Wood. 
Jackson- Chamber of ~mmerce, S. M. 

Schram. 
KalamazO<>-Chamber of Commerce, 

Claud·e Carney. 
Menominee-Chamber of Commerce, Sey­

mour Justema. 
Monroe-In(!ustrial Commis·sion,. John 

Weisel. 
Mount ·clemens-Board of Commerce, A. 

Wayne Brown. 
Munisinc--Development Club, 0. E. 

BrO\\'n. 
Muskegon-Greate r Muskegon C)lamher 

of Commerce, C. E. Johnson. 
Pontiao-Board Qf Coi:itmerce, Judge 

Glenn C. Gille.spie. 
Saginaw-Junior Board of Commerce, 

Waldo H . Neumann. 
St. Joaeph-Chamher of· Commerce, John 

. M . Fay, Sr. 
Sault Ste. Marie-Chamber of Commerce, 

l;oui·s F. Levin. 
Souili Haven-Chamber of 'Commerce, 

T. P. McKinnine: 

Traverse City-Chamber of Commerce, 
J. T . Milliken. 

Wyandotte-Board of Commerce, Arthur 
E : Baisley. 

MINNESOTA 
Cr.ookstnn-Chamber of Commerce, Ralph 

Lycan. . 
Fairmnnt-Chamber of Commerce, Arthur 

};ineu. 
Faribault-Chamber of Commerce , F . H. 

Klemer. 
Mankatc>-Chamber of Commerce, M. E. 
· uoweu. · 

Minneapolis-Civic and Commerce Asso-
ciation, Stanley Partridge. 

Saint Paul-Ass.ociation of .Commerce, 
Julius L. Perlt. 

Virginia....,Chamber of Commerce, W. W. 
Reinfeld. 

MISSISSIPPI 
Aberdeen-Chamber of Commerce, C. C. 

Day. · 
Clarksdale-Chamber of Co m m e r c e, 

George Sugg. . 
Gulfport-Chamber of Commerce, J, Bee· 

man. 
Jackson-Chamber o! Commerce; Joseph 

H. Morris. 
Laurei...:.Chamber of Commerce, H. T. 

Smallwood. 
Meridian-Chamber of Commerce, Karl 

Brittain. 
Yazoo City- C)1amb'er of Commerce, J. 

W. Woolwine. 

MISSOU.Rl 
Boonv11le-Chamber of Commerce, G. \V. 

Sombart. 
Caje Girardeau-Chamber of Commer.ce, 

Julian Friant. 
Chillicothe-Chamber Of Commerce, Burt 

V. Gill . . 
Columbia-Chamber of Commerce, L. 1\f. 

Price. · 
Fulton- Chamber of Commerce, \'V'aldo 

F. Smith. . 
Jefferson City-Chamber of .Commerce, 

A. Liuxwiler. 
Kansas City- Chamber of Commerce, 

Roy Godsey. 
Marahall-Chamber of Commerce, Geo. 

T. Duggins .. 
Sedalia-Chamber of Commerce, David 

H .. Powell. 
Springfield-Chamber of Commerc.e, Jack 

Cooper. 

MONTANA 
BiUines-commercial Club, H. E. Reck­

ard. 
Bozeman-Chamber of Commerce, E. E. 

McMahon. 
Hav~Chamber of COmmerce, Dr. A. A. 
Hu$,~er. 

Helena-Chamber of Commerce, Fred B. 
Sheriff. · 

Kalispell-Chamber o.f Commerce, W. H. 
na.ny. 

Miles City-chamber of Commerce, E. B. 
Winters. 

Millsoula-chamher of Commerce, H. 0 . 
Bell . 

NEBRASKA 
Kearney-Chamber of Commerce, Guy 

N. Henninger. 
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Nebraaka City-Chamber of Commerce, 
Ted Holmberg. 

NEW HAMPSHIRE 
Mancheat..--Chamber of Commerce, B. 

F. \ ¥orcester. 

NEW JERSEY 
Cape May-County Chamber of Com· 

merce, Harry F. Greaves. 
East Oranae-Chamber of Commerce and 

Civics of t he Oranges and Mapl-e wood, 
A. W. Almquist. 

Hacken~ack-Bergen County Chamber of 
Commerce, Chas. L. Lawrance. 

Newark-Chamber of Commerce, Dean 
Allen R. Callimore. 

Newton-Board of Trade: Harvey S. 
Hopkins. 

T....,ton-Chamber of Commerce, S. Les· 
lie Tattersall. 

Unioc City-Chamber of Commerce, Fred 
L. Wehrhan. 

NEW MEXICO 
Albuqu~ue-Chamber of Commerce, 

Clyde Tmgler. 
Carlobad- Chamber of Commerce, Dr. F. 

F. Doepp. 
Clovia-Ciiamber of Commerce, W. H. 

Bowman. 
Roswell-Chamber of Commerce, R. L. 

Malone. 
Santa F-Gharnber of Commerce, 0. S. 

Emblem. 

NEW YORK 
Albany-Chamber of Commerce, H. 

Robert Hughes. 
Amsterdam-Cha mber of Commerce, 

Amos A. Strobeck. 
Buffalo-Chamber of Commerce, 'Vm. T. 

Jebb. 
Cauklli-Chamber of Commerce, W. I. 

Van Dusen. 
c.....w..-chamber of Commerce, L loyd 

D. Sprague. 
Cortland-Chamber of Commerce, J ohn 

S. Maxson. 
Flwohilla-Flushing United Association, 

Eugene L. Sullivan. . 
Glens Falls-C h a m b e r of Commerce, 

George S. Jamison. 
Hornell-Chamber of Commerce, Howard 

P. Babcock. 
Huntlnatnn-C h a m b c r of Commerce, 

Arnold F. Sammis. 
Lona lsla11d City-Chamber of Com· 

merce Cord Merer . 
New York-Ch amber of Commerce of 

State of New York, Sherman Fairchild. 
Newburch-Chamber of Commerce, Au· 

gustus W. Bennet. 
Norwich-Chamber of Commerce, ·war · 

ren E. Eaton. 
Olean-Chamber of Commerce, R. 1\L 

Forbes. 
On-ta-Chamber of Commerce, Daniel 

Franklin. 
Plattaburc-Chamber of Commerce, H . 

P. Mason. 
Rochestet'-Cbamber of Commerce, R oger 

D. DeWolf. 
sch-tady-Chamber of Commerce, A. 

R. Stevenson, Jr. 
Slcilley-Cbamber of Commerce, W. W . 

Bates. 

Watertown-C h a m b e r of Commerce, 
H arold W. Conde. 

NORTH CAROLINA 
BurUnaton-Chamber of Commerc.e, W. 

S. Coulter. 
Charlott-Ghamber of Commerce, C. 0 . 

Kuester . 
Gastonia-Chamber of Commerce, J. 0. 

Durham. 
Greenaboro-Chamber of Commerce, E. 

B. J cffress . 
Henderaonville-Chamber of Commerce, 

l. A. Richbourg. 
H ah Point-C!)amber of Commerce, J. 

P. Rawley. 
Lenoir-Chamber of Commerce, J . Rob· 

ertson. 
Mariort-Chamber of Commerce, \V. S . 

Shiffiett. 
North Wilkesboro-Chamber of Com· 

mer ce, C. S. Coffey. 

NORTH DAKOTA 
Blamarck-Chamber of Commerce, R B. 

Webb. 
Davila Lak-Civic and Commerce Asso· 

ciation, Edgar T. Rut ten. 
Grand Forks-Com mercial Club, J . H. 

McNicol. 
Mandan-Chamber of Commerce, Dr. 

George H. Spielman. 
Wahpeton-Chamber of Commerce, Dr. 

H. H . Pfister . 
Williston-Commercial Club, Dr. H. J . 

Baker. 

OHIO 
Canton-Chamber of Commerce, Fred w. 

Witter. 
Cleveland-Chamber of Commerce, E. G. 

T hompson. 
Coahocton- Business Men's Association, 

Russell C. Jacobs. 
Cuyahoca Fall-Chamber of Commerce, 

George Elliott. 
Defian---cbamber of Commerce, R. C. 

Albert us. 
Geneva-Chamber of Commerce, E . L. 

Manthey. 
Gr..,nvlll,_Chamber of Commerce, E. J . 

Seiler . 
Ham.ilton-Chamber of Commerce, Her · 

bert T. Randall. 
Kent- Chamber of Commerce, W. A. 

Walk. 
Kenton-Chamber of Commerce, E . H . 

McFarland. 
Lancast..--Chamber of Commerce, Rus· 

sel Rising. 
Marietta--Chamber of Commerce, F. \V. 

Hart. 
Muaili--cbamber of Commerce, C. M. 

Shafer. 
Sprinlrfield-Chamber of Commerce, E. 

E. Greiner. 
Steubenville-Chamber of Commerce, 

Ollie Probert. 
Toledo-Chamber of Commerce, James 

E. Aitken. 

OKLAHOMA 
Ardmore--Chamber of Commerce, H. T. 

Vernon. 
Bartl•vllle-Chamber of Comm erce, M . 

E. Foster. 
Chkkuha-Chamber of Commerce, Joe 

Har t, Jr. 
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Enid-Chamb<)r of Commerce, Waldo 

Clegg. 
MusiCoce-Chamber of Comme~ce, J, .F. 

Pa'rby. 
Oklah.oma City-Chambe1· of Commerce, 

H. C. Martin. 
Pauls Valley- Clfamber oi Commerce, 

Earl Witten. 
Ponca City-ChamheJ' of Commerce, I·L 

C. l.'.fulroy. 

OREGON 
Alba11y- C h·a m b e r· of .Commerce, F. 

.Bloo m. 
Ashland-Chamber o f Comme~ce, Mayor 

J. E, Thornton. 
Bt,_~~-;;;~::<illber of Comme-rce, E. L. 

Gorvallis-Chamber of Cpm.merce, E. 
l~aul · Walters. 

Dallas-Chamber of Comine•·ce, J. R. 
Allgoo.d. 

1'he Dalles-Chamber of Commerce, L. 
E. Emmerson. 

Grants Pau- Joset>hine County Chamber 
of .Co.mmerce, Glaclwin C. Smith. 

Klamath Falls-County Cham bel' of 
C.;llll!nerce, G. A. 'Krause. 

McMinnville--Chamber of Commerce, 
'Roy Farley. · 

Medford-Chamber o f Commerce, S. V. 
Hall. 

Salem- Chamber of Commerce. B. Small. 

PENNSYLVANIA: 
AUentown_:Cham ber of C<lmmei·ce, L . J. 

Hol.m·cs. 
Altoona-Chamber o f Commerce, l.'.Iaj . T. 

'IN • .Arter,. Jr. 
Ambridge-B o a· r d of Ttad·e, S. D. 
Rite-he)~. 

Bedford-Chamber o f Commerce, J. C. 
W·est. · 

Butler-Board of Commerce, A. C. 
Maxey. 

Coatesville-Chamber of Commerce, F. 
A. _a,·euninger. 

Franklin-Chamber of Commerce, Dr. J. 
I 1·win Zl! rl)e . 

Huntingdon-Chamber of Commerce, Dr. 

Jot'ns~~w~~(;~f:~11;;e ·r oi C orn 111 e r c e. 
·Robert S. Waters. 

La.ncioste'r-Chambcr of Ci)mmerce, \'Vm. 
· S. Ra.ub. ' 
Latrobe-Chamqe1' o'f Commerce, E. H. 

William. 
Lebanop-Chambq. o f Commerce, S. B. 

Patterson. 
McKeesport-'Cbamher of tommer.ce, G. 

D. T heleen. 
MeadvUle--:.Chamber of Commerce, \ V. L. 

Gilmore. · 
Mllton....;Chamher of ·con)lh.erce, Oscar 

Miles·. 
Punxsutawney-Board of Trade, Leon;u:d 

McQuown. · 
Readinc-Chamber of Commerce, John 

l'. Wolfinge,._ . 
Shamo-kin-Chamber of Commerce·, :11ilcs 

Kirchner. 
Sharon-Chamber o f Commerce., Wm. M. 

McC\:>nahey, 
Sunbury-Chamber Of Commerce, \V. R. 

Rohrbach. · 
Wayneabor~Chamber of Commerce, VIi. 

E. Bowers. 

Waynesburg- Chamber of Comme<ce, E. 
M . .Powel l, Jr. 

York-Chamber ' of Commerce, Frank H. 
W<)gan. 

RHODE ISLAND 
Cran,si:on-Bu s ltl.css )feu's As soc.ict tion, 

Arthur Griess . 
Newpor.t-Chtunher of Commerce·, H. W. 

Smith. 
W~wick-Chamber oi Commerce, C. G. 

P.erreault. 
Woonsocket-Chamhe.r of C.om merc e, 

Paul L.· Smi th . 

SOUTH CAROLINA 
Charleston-Chamber of Commerce, C. S. 
Chi~olm: 

Columbia-Chamber of l':<:>mmerce, L. 1l. 
Owens. 

Greenville-Chamber of Commerce, Mil · 
ton G. S mith. 

Spartanburg-Chamb'er o f Commerc.e, J. 
C. Grier. · 

Sumter-f!oard of Tr~de, R. L. McLeod. 

SO.UTH DAKOTA 
Abe . .:deen-Chamher of· Comme,·c.e, Cly(le 

Fulleton. · 
Huron-Chamhe1' of Commerce, C. R. 

Smith. 
Pierre-Commercial Club, G. M. Roberls. 
Redfield-Chamber of Commerce, A. I. 

Olcling, ·· · · 
Wa:tertown-Chaml)et o f Commerce, l'. 

R. W ig t on. 
Y.ankton-C ha_mbe r o f Commerce, H. C. 

Danforth. 

T~NNESSEE 
Chattan®ga-Cham he•· of Commerce, 

John E. L.ovd l. 
·CJarksvllle-.Chah1her of- Commerce, Cal ­

lien Goodlet~ 
Jackson-Chamber o'f Commerce, R. H . 

Bond. 
Johnson City-Chamber o f Commerce, 

f.r. D. Gump. 
Memphis-Chamber of Commerce, Maj. 

Robert Haverty. 

TEXAS 
Abilene-Chamber of Comme~·ce, George 

L. P axton, Jr. 
Amariii<>-Chamb<'r of Commerce, W . E. 

Herring. . 
Ani~iki-;2haml>~r o f Commerce, Ma.x 

Beaumont-Cham ber of Commerce, R. Il. 
Da.vis. 

Breckenridge-Chamber of Commerce, 
Ben J. Dean. 

Brownsville-Chamhe1· of Com m erce, 
Charles Burto n. · 

Clseo- Charnb·er of Commerc:e, P. P . 
Shepard . 

Cleburne-Chamber of Coinmerce. I . T. 
Ward. 

Corsicana- Chamber of Commerce, W. C. 
Strube. 

Dallas-Chamber a£ Commerce, R R. 
Brown. 

Electra- Chamber of Commerce an<l 
Ag riculture, ,'V, A. A.sbill. 

F9rt Worth-Association of CorhnteJ'Ce, 
]. R. Penn. · 

Huntsviii&-Cham be.r of Conui1erce, 1~ . R. 
S mit h . 
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Helena-Dr. William M. Copenhaver; 
Dr: Thomas L. Hawkins, Power Dlock 
~nnex. · ·· 

Lewiotown-Dr. George R. Hageman, 
Aftix Clinic; Dr. Curtis w: Wilder, 
403 Montana Bldg. 

Mile-. .. City-Dr. M. C. Pfunder; Dr. }. 
.H. 9arberson. 

Miuoula-Dr. W. R. Marshall, The 
Western Montana Clinic ; P r. James 
D. Hobsoi!, 46 · Higgins Block. 

NEB.RASKA 
Eil.gar-Dr. C. W. Keith. 
Grand Ialand-Dr. E. E. Linn, Grand 

Island Clinic Bldg.; Dr. E<>rle G. John­
$OD, First Nat' l Bank Bl9g.; Dr . Erank 
D. Jtyder, First Nat' l Bldg. 

Hulings-Dr. ·Ralph G. Cressman, Ne­
. braska Nat~l :!;lank Bldg.; Dr. E. C. 
Fo.ote, F oote Bldg, 

Lineo.ln.-Dr . Charles 1:1. Arnold, 968 T e.r­
minal Bli!g.; Dr. J. ]. Loomis, 9oS 
Tumiua.\ ll\<l~ 

MeCook-Dr. Roland R. Reed; Dr. ). 
Stanley Hill. 

~orfolk-Dr. S. A. CamJ>bell, Camvl>el\ 
C\i11ic; Dr. Lloyd L. Nelson, Campbell 
Clinic. · 

North Pla.tte-Dr. T l;leo<lore J . .l.<err, 
First Nat'l Ban\<. Bldg.; Dr. Haro\<1 
R. Walker, McDonald State B.ank 
B ldg. 

Omaha-Dr·. ]. A. Tamisiea, sou World­
Herald Bldg. 

Seottobluff-Dr. Earl E. Griggs; Dr. \N. 
P. Hod11ett. 

NEVADA 
Reno-Dr. David Shaw, Medico-Dent>/ 

Bldg.; Dr. Arthur E. Landers, 30a 
M edico-Dental Bldg: 

NEW HAMPSHIRE 
Claremont-Or. Elmer H. Cllrlton, Bro.wn 

Block ; Dr, Rober t H. Brook~. ·oo T re­
mont Squ.a r c. 

Conc:ard-Dr. Ha.rold J. Connor, 8 N 
State St.; Dr. ·A. L MacMillan, Jr., 
.¢ "Pleasant St. 

Keene-Or. Osm.on H . Hubbard, 101 Main 
S treet; Dr·. Robert W. Holmes. 

NEW JERSEY 
Asbury Park- Dr. Henry B. Dorr, As­

bury Park Trust Co. Bldg.; Dr. Harry 
G. Thomas, 1113 F ifth Av-e. 

Atlantic City-Or. Charles C. McGivern, 
10·1 S. Indiana Av-e. 

Red Bank- Or·. l~nink J. GO.ff, 68 M;iple 
Ave. ; Dr. William Matthews, 65 llroad 
St. 

Trenton-Or. Samuel Blaugrund, 553 S. 
3r.c;md St . ; Dr. Enoch Blackwell, T ren ­
ton Trust Bldg. 

NEW MEXICO 
Albuquerque-Or. E. c·. Matthews, F irs t 
~·at'l B.ank Bldg .. ; Dr. .c. LeRoy 
Brock, Fir•t Nat ' l Bank Bldg. · 

Roswell-Dr. H. A. Ingalls, Sta.Hon Hos­
nitnl, New Mexico Military I nstitute; 
br.. Alexander P . Horwitz, .203 J. l'. 
White Bldg. · 

NEW YORK 
Albany-Dr . . A. Wallace To.dd, 463 Dei<•· 

ware Ave. 
Ba.tavla-Dr. C. C. Wolcott, 83 Main St. 

(working with Dr. Knoll,. at LeRoy). 
Bulfalo-Dr. Howard Osgood, '3' Lin ­

wood Ave.; Dr. Edward H. l<ra~mer, 
rjr Linwood Ave. ; Dr. Otto S. McKee, 
,,_, 1:..\nwa<>d. ~"'"'-

Castle P.oint- Dr. James J,. R ammon<l, 
U. S. V~t!'ran·s· ltospit;ll. 

E.lmira- ))r. Arthur C. Glover, 311 W. 
.Church St.; Dr. Donald Tillou , 311 W. 
Church St. 

Endieott-Dr. R. D, Mea(\, 1405 E. Main 
St. ; Dr. R . ·'f. Allen, 136 W ashington 
Ave.; Dr. J. H . R(>hertson, •36 W;•sh· 
ington Ave. 

Haneock-Dr. L. E. Woolsey; Dr. Don­
ald R. Davidson. 

Hemp-.tead, Long Jaland-Dr. Luther H. 
Kice, P rofessional Bldg. 

lthaca- Dr. H udson ] , Wilson, 1.;6 E. 
S.ta:te St. 

Jame&town-D.r. J ohn S. Hickman, 700 
H<>tel Jamest'Qwn Bldg. 

LeRoy- Dr. G. Hetlry Knoll, ~ W. Main 
St. (wo1·king witli Dr. Wolcott at 
Batavia). ~ 

New York Cit.y-Dr. Conrad Beren.s, 30 
E . . 4oth St.: Dr. Page 0. Northit•g ton, 
Bellevue and Allied Hospit al, tst Ave. 
and 26th S t.; Dr. Ermin L. Ra·y, rso 
W. ;8th St.; Dr . Henry T emple ton 
Smith, 30 E . 40th St . 

Niagara Falla-Dr. Norman W. Price, 445 
Thin! St. ; Dr. R. H. She rwood, 7812 
B-uffalo Ave. 

Oneonta- Or. Alexander F. G~rson, z8. 
'Watkins Av~.; Dr. LeRoy S. House, 
27 Watkins Ave. 

Mount Holly-Dr. Daniel F . Remer, 29. 
Washington St .. ; Dr. F. D. Fahre.n ­
bruck, COl Gard.eri St. 

Rochester-Or. E. S. ln.gersoll, 26 .S. Good­
man St. ; Dr. Clarence P. Thomas, ·26 
S . Goodman St.; Dr. Sterns S. Bullen, 
26 S. Goodman S.t. · Dr. E. W. Ken­
nedy, 707 Gas a11d ·Elec.tric B"lrlg.: Dr. 
Leonard W . J ones., t6 N. G"oodm.an St. 

New Brunswick-Or. C. J, Sullivan, 57 
P:iterson St..; D~. Howard C. Voorhees 
43 Bay.ard St .. 

Paterson-Or .. Louis R . Burne.tt, Rm. z, 
Ciry H"llll; Dr. E . A . . Atwoocl, <103 
}'.ark Ave.; Dr. A. F , Graham; ·4:o Park 
Ave. 

Schenect.ady-Dr. Aibctt \V. Greene, 10:1 

Medical Arts Bldg: ; 146 Barr·e.u St.; 
Dr. E. M acD. Sta ntorl", 102 Medical 
Ar't s Bldg., 146 B.arrett S t . . : Dr. C. W . 
"Woodall, 102 ~l"edical Arts Bldg., 146 
Barr~tt St. 

Syrac:use-Dr. Glendon R. Lew·is, Medi­
cal Arts Bldg., 713 E. Genesee St. 
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Troy-Or. T hurman H ull, 505 Broadway; 
Dr. Edward S. Welles, 455 Broadway. 

Utica-Or. J ames W. Fleming , :r.t6 
Genuee St.; Dr. Walter S. Pu~h. 
Clarendon Bldg., 219 Genesee S.t. 

Watertown- Or. \Valte r S . Atk inso n, 168 
Sterling S t.; Dr. Walter F. Smith, 
185 Stone St. , 

W ellsville-Or. L loyd E. T efft, 28.4 N. 
Main St . 

NORTH CAROLINA 
Charlotte-Or. A. Wylie Moore, 405~ 

E. T rade St.; Dr. John H. Tucker, 
309 Profess ional Bldg. 

Greensboro-Dr. J. 1.-1. McGee, J effc rscn 
S tanda rd Bldg. 

Pi.nehurat-Dr. M. W. Ma rr, Caro li na 
Hotel (working with Dr. Holt, South· 
e rn Pines). 

Ralellrh- Dr. William B. Dewar, 621 Pro· 
!ess iona l Bld g.; Dr. V. hi. H icks, P ro· 
le?siona l Bldg. 

R~ky Mount-Or. W. H. Dixon; Dr. 
John L . Lane, 313 S. Chur ch St. 

Southern Pine- or. E rastus E. H olt, 
Sr. (wor kin g with Dr. Marr, Pine· 
hu rst). 

W lnaton-Salem- Dr. G. Carlyle Cookt , 
719 Oak .St.; Dr. }. E. Kerr, 21a 
Mason ic Temple. 

NORTH DAKOTA 
Blarnarck- Dr. Geor ge M. Constans, 

Quain and R ams tad Clinic. 
F...-11'<>--Dr. J od S wanson, Fargo Clinic. 
M inot- Dr. A. D. McCunnel ; Dr. R. W. 

Pence. 

OHIO 
Akron- Or. P. A. Davis, 985 E. Mar ket 

St .; Dr. J. C. Root, 489 E . Sou th St. 
Cincinnati-Or. J. H. Schroeder, u V. E. 

8th St. ; Dr. W illiam J. T opmoeller, 
577 Doctors .B ldg., 19 Garfield Pl. 

Clevelanci-Dr. Fr ederick A. Snyder, 
IJI77 Cedar at Lee Road; Dr. H. 11-1. 
Stracha n, 1052 Rose Bldg.; Dr. He1·bcrt 
.l:l. Wright, 9400 E uclid · Ave. 

Columbua- Dr. William J. Gorey, 6Y, 
W . Goodale St.; Dr. P. B. Wilt­
berger, 1271 N. High S t. 

Dayton- Or. Allred G. F armer, 1040 
Fidelity Medical Bldg. 

Springfield-Or. F. P . An zinger , 726 First 
Nat ' l Bank Bldg. ; Dr. Charles L. 
Minor, 726 First Nat'l Bank Bldg . 

Toledo-Or. J ames H. Smit h, 6o6 Euclid 
Ave. 

Youngatown-Dr. J ohn U . Buchanan, "34 
N. Phelps St. 

OKLAHOMA 
Ardmore-Or. G. E. Johnson, Rit% Bldg. ; 

Dr. J ohn R. Pollock, 2"9!1. W. Main 
S t. 

Bartluvllle--Dr. Otto l. Green, F ir s t 
Na t'l Bank Bldg. ; Dr. Fred C. 
Rewerts, 205 First Nat'! Dank Bldg. 

Clinton-Or. C. J. Alexa nde r, g Post 
Office Bldg ., Frisco Ave . ..i Dr. Frank 
Viercgg, 9 Post Office uld g., F risco 
Ave. 

Cushlnc- Dr. W. N. DavidSOJ!, Walters 
Bldg. (wor king with Dr. ttudson at 
Ya le). 

Enid- Or. F. Glenn F rancisco, 211 Amcr· 
ican Nat' ! Bank Bldg.; Dr. John 
R. Walker. 

Manc um-Dr. F r an k H. M cGregor, Bor · 
de r H ospita 1. 

Muskoc-Dr. Samuel E . Mitchell, 7<>J 
Barnes Bldg. 

Oklahoma City-Dr. T he.odor e G. Wails , 
!102 Medical Art s Bldg. 

Okmuli'-Dr. ]. C. Matheney, 217 Con· 
merce Lnvestment Bldg., Dr. E. 
Dwight Rodda. 

Tuba- Or. J ames C. Bras well, 1109 Medi ­
cal Art s Dldg.; Dr. Samuel GOOd man, 
6o1 Medical Art s Bldg.; Dr. S. C. 
Shepard, 603 Medical Arts Bldg. 

Yale-Or. W alter R. Hudson (working 
with Dr. Davidson a t Cushing ). 

OREGON 
Corvalli-Dr . H. M . Francis. 
Eueene-Dr. Ga,•en C. Oyott, ,~21 I. 0. 

0 . · F. Bldg.; Dr. Carl W. Robbins, 
410 Ti ffany Bldg. 

LaGrande--Dr. R. Graham McCall; Or . 
F . L. Ralston. 

Medford-Or . Joce ly n J. E mmons, 2<'4 
Medlord Center Bldg,; Dr. James C. 
Hayes, 204 Medford Center Bldg. 

Portland-Or. \Villiam House, IOJI Sell · 
ing Bldg. ; Or. Dewitt C. Burkes, 1011 
Selling- Bldg.; Dr. Ra lph A. Fenton, 8o6 
Medical Arts Bldg. ; Dr. Irving B. 
Lup to n, 8o6 Medica l Arts Bldg. 

Salem-Dr. 'W. Carlton Smith, Masonic 
Temple ; Dr. Robert Lee Wood. U. S. 
Natio nal B:tnk Bldg. 

PENNSYLVANIA 
Altoona-Dr. J . D. Hogue, laxJ l' our · 

teenth Ave.; Dr. H. W . Wees t, t9os 
Eigh th A ve . 

Bradford-Or. L . R. Carson, 26 Main 
St. ; Dr. F. W . PatQn, 21 Main St. 

Erie-Or. Fred Fishe r , Jr., 34.~ E. .Sixth 
St.; Dr. D. W. Kramer , 1)20 E . 21st St. 

Harriaburg-Dr. George L. f, avcrt y , 2.26 
State St. 

Johnatown-Dr. W. E. Grove, 408 Main 
St. 

N~w Cas tl- Dr. Don C. L indley, Lrtw · 
renee Savings & Trus t Bldg. ; Dr. 
Earl Eak in, 11 2 N. Mail! S t. 

Pbiladolphia-Dr. J ohn V. Allen , Jr., 
1s16 Harrison St ., Frankford ; Or. 
Edwa rd H. Bedr~ssian, IZ37 Ches tnut 
St.; Dr. B<:n C. G1le, 19()6 Chestnut St.; 
Dr, F. S. Gillespie, 1912 Spruce St.; Dr. 
William C. Keller , 1103 Central Medi· 
cal Bldg., 18th and Chestnut S ts. 

PhUipaburg-Dr. John Dale, F ront and 
Beaver Sts. ; Dr. Charles E. McGir k, 
114 S. Front St. 
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Pitts burgh-O r. 'George R. Harris, 7151 
J enkins . A rcad e. 

Reading-Or. W . \ IVendel Becker , rso N. 
6th St .; Dr . Solon L . .Rhode, 238 N . 
6th St. 

T'm,'aqua-Dr. J?seph R. Sweeney, 2JO 
\~. Broad S t., Dr. J. M. W est, 12 
W. Broad St . 

Troy- Dr. George E. Bo yer, 12 Canton 
St. 

Union town-Or . T ho mas B. Semans, 
Fayette. Tit le & T rust Bldg.; Dr. 
David E. Lowe, 63 S. Beeson Ave: 

Wilku-Barre-Dr. C. F . Kistle r, 43 N. 
F ranklin S t . ; Dr. Allan C. Brooks, 
84 N. Frankli n St . 

Williams port-Or. H erman F. W. F lock, 
416 P ine St.; Dr. Lloyd E. Wurs ter, 
416 Pine St. 

RHODE ISLAND 
P rovidence-Or. William N. Hughes, 11 2 

\V a terman St. 

S OUTH CAROLINA 

Anderaon- Dr. H. H . Acker. 
Charleston-Or. Char les W. Kollock, S6 

W entworth St. 
Columbia-Or . Walt er Bris to w, Medica l 

Bldg., '5 ' " Marion St. ; Dr. F. M. 
Ro ut h, Medical Bldg., r st~ Marion St. 

F lorence-Or. S . R. Lucus, 1 ~0 S. lrby 
St. ; Dr. M. R. Mobley, u o S. Irby S t. 

Greenville-Or . H ugh P. Smith , 228A N. 
Main St. ; Dr . J. W. )ervey , J ervcy 
H ospi t a l, ror Church St . 

Spartanburg-Ot·. }'. H. Sander s, 110 \ V. 
Main St.; Dr. L. .Rosa H. Gantt, 
Andrews Bldg. 

SOUTH DAKOTA 

Aberdeen-Or. J. Douglas Alway, 323 S. 
Li ncoln St. 

Chamberlain-Or. Robert A. Crawford , 
Chamberlain Hospita l a nd Sanita ri um; 
Dr. ~Fred T reon , South Dakota State 
Medical Associa tion. 

Hot Springa- Dr. H enry 0. Ruud, 115 
Rj ver A•·e. ; Dr. P. ·r. Geycrman, 115 
R1ver Ave. 

Huron- Or. Ho wa rd L. Saylo r, 450 Oak 
Ave. , S.; D r. Buell H . Sprague, Huron 
Clin ic. 

Miller-Dr. David A. Grego ry, Bohni ng 
Bldg.; Dr .. J ohn C. Hagin , Bohning 
B ldg. 

Mitchell-Dr. John Ii. L loyd, 119 E . 
Third St.; Dr. Osc~ r ) . J.:labee, 224 
Realty Bldg. 

Rapid City- Dr. N. T . Owen, Fi rs t 
Nat '! Bank Bldg. ; Dr. J. M. W alsh, 
F irst Nat' ) Bank Bld g . 

Sioux Falla- Dr. Edm und D. Putn am, 
8oo Citizens Na t'! Bank Bldg. 

T E NNESSEE 
Chattanooga- Or. T. r.yl~s D~v is , 536 

Volunteer Bldj!'. ; Dr. A. 1'. E ber t, 
Medical Arts Bldg. 

J ackson-Or. Sam T. Parke.r, 1\hrket 
and Lafayette S t s. ; Dr. B. C. Arnold, 
Market an d Lafaye t te Sts. 

Knoxville-Or. Robert H . Newman, 4~5 
W. Clinch St.; Dr. Wal ter S. Nash, 
611 Walnu t S t. 

Memphis-J)r. J ohn J. S hea , ror8 M adi · 
son Ave.; D r. James 0 , S tun ford, ro5~ 
1\ladison Ave. ' 

Naehvllle-Dr . J. B. Hibbitts, J r., 712 
Bonnie-Dillon Bldg. 

TEXAS 

Amarill<>-Dr. Neal H:tll, 903 Medical 
Art s Bldg.; Dr. A. E. W insett, Med i· 
cal Arts Bldg. 

Auatin- Dr. C. H. Bro wnlee, 700 Brazas. 
Beaumont- Or. 'vVilli nm F. Taliafe rro, 

719 Goodhue Bldg. ; Dr. J. C. Crager, 
706 Goodhue Dldg. 

Brownavill~Dr. Oscar V. Lawrence, 
Mer·chants Nat'l Ba nk Bldg.; Dr. 
J ames L. Rentfro, 209 State Na t ' l 
Bank. 

DaJias-Dr. G. E . ~{orri s, 335 W ilson 
Bldg. 

El Pas<>-D r. W. R. Jamieson, 9'" First 
Nat '! Bank B ldg , ; Dr. F. P. Schus· 
tH, 403 17irst N~~t' l Bank Bld11. ; 
Dr. S. A. Schuster, 403 First Nat'l 
Dfink ntdg. 

Fort Worth- Dr. Thomas J. Cross, 1510 
Medical Art s Blcl!f.; Dr. Hodges 
!'.{cKnight, 1.513 llicd tca l Art s Bldg. 

Houaton-Dr. Louis C. Pawelek, 4 13 
Kress Bldg.; Dr. W illard .M. Pratt, 
6n Med ical A rt s Bldg. 

Lubbock- Or. Fred W. S tandefer, West 
Tex as Hospj tal. 
McAilen~Dr. Da vid 11. Cnrson; Dr. S. 

J oe McKinsey, Osborn B ldg . 
Mldland-Dr. W. E. Rya n, Box u;; D r. 

'!'. c. Bobo, Box: u 7. 
Paleatino-Dr. A. Arthur Speeg le, tn Yz 

W. Spring St.; Dr. Allen D. W ages. 
San Angei<>-Dr. D. D. Wall, :201 Central 

Nat'! Bank 
San Anton~Dr. E ldr id&e Adams, s2ll 

Moor e Bldg. ; Dr . W. A. Os tendorf, 
sal Moore Bldg. 

Temple-Or. ·w. A. Chernosky, K ing's 
Daughters Hospita l. 

W ac<>-Dr. J. Edward Q uay, Medical 
Arts Bldg.; D r. Clute E . Rayburn , 
514 L iberty Bank Bldg. 

Wich ita Falls-Or. J. A. Little, 514 
Staley Bldg.; Dr . Kobcrt E. H ilburn, 
4 18 Staley B ldg. 

UTAH 
Salt Lake City-Pr. M. S kolfi<ld, 8og 

Medical Arts Bldg. 
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VERMONT 
Newport-Dr. Winfred 0. Brown, 35 

Coventry St. 
Sprinrfield-Dr. A. B. Woodman, Bank 

B!k. 

VIRGINIA 
Danvill- Dr. E. Howe Miller, 6 Chest · 

nut Pl.; Dr. T. W. Edmunds, Ed· 
munds Hospital. 

Lynehburr-Dr. P. G. Hamlin, JOt Medi· 
cal Arts Bldg. 

Norfolk- Medical Officer in Charge, U. 
S. Marine Hospital No. 82, Hampton 
Blvd., Larchmont. 

Rich...-~Dr. Nelson Mercer, 1100 W. 
Franklin St. ; Dr. R. E. Mitchell, 409 
Medical Arts Bldg. 

Roanoke-Or. George M. Maxwell, 218 
Shenandoah Life Bldg.; Dr . David A. 
Dunkley, Shenan.doah L ife Bldg. 

WinchNter-Dr. George G. Snarr, 110 
N. Braddock St. 

WASHINGTON 
Aberdeen-Dr. Oliver R. Austin, 720 

Becker Bldg.; Dr. E. E. Maxey, 6o8 
Becker Bldg. 

BeUU..ham-Dr. Charles V. Farrell, 412 
Bell Nat'! Bank ,Bldg.; Dr. S. S. 
Howe, Bell Nat'! Bank Bldg. 

Chehalis-Or. R. H .. Hester1 Burnett 
Bldg.; Dr. H. L. Pettt, Rusn Bldg. 

Everett- Or. Harry R. Secoy, 500 Hodges 
Bldg. 

l..akevi--Dr. James M . Odell, Moun· 
tain View Sanatorium. 

Mt. Vernon- Or. George H. Crabtree, 
Medical Bldg. 

Olympia-Or. J. Frank Gibson, 513 
Security Bank Bldg .. ; Dr. Floyd A . 
Bird, Secur ity Bank Bldg. 

Port An,.ele.-Dr. W. M. Davidson, 201 
First Nat'! Bank Bldg.; Dr. Fred· 
erick T. Hyde. 

POC"t Townsend-Medical Officer in 
Charge, U. S. Marine Hospital No. 17, 
Franklon and Quincy. 

Seattle-Or. Leland L. Bull, Stimson 
Bldg.; Dr. Harry V. Wurdemann, 320 
Stimson Bldg. 

Spokan-Dr. E . E. Langley, 515 Old 
Nat'! Bank Bldg. 

Tacoma- Or. R. W. W right, Northern 
Pacific Beneficial Association. 

Walla Walla-Dr. G. R. Gowen; Dr. 
Harry C. Cowan, Baker Bldg. 

Wenatchee-Or, G. Francis Hilton, 4Z3 
Savings and Loan Bldg. 

Yakima- Dr. J, E. Bittner, Jr., Miller 
Bldg. 

WEST VIRGINIA 
Bluefield-Or. John McGuire, Peery 

Bldg.; Dr. Thurman E. Vass, 1710 
Bland St. 

Huntinrton- :Qr. T. W. Moore, 1050 
Fifth Ave.!;· Dr. W. C. Swann, 622~ 
Twentieth t. 

Parkenburr-Dr. Eugene C. Hartman, 
610~ Market St.; Dr. T. L. Harris. 

Wheeling-Or. E. Lloyd Jones, Wheel­
ing Clinic, 16th and Eoff Sts. · Dr. 
D. A. MacGregor, Wheeling Clinic, 
16th and Eoll' Sts. 

WISCONSIN 
A~pleton-Dr. Everett JI. Brooks, tuB 

College Ave.; Dr. Edward F. Mielke, 
Insurance Dldg. 

Beloit-Dr. C. H. Dawson, 419 Pleasant 
St. 

E au Clair-or. A. L. Payne, t·z.J Opera 
House Blk.; Dr. Frank A. LaBreck, 
2 11,V. S. Boston .St. 

Janeavlll-Dr. A. H. Pember, soo W. 
Milwaukee St.; Dt·. G. C. WauAe, 322 

Hayes Bile. 
Kewaunee-Or. Dana B. Dishmaker, 

Wing Bldg., E llis St.;, Dr. Lyman E. 
Dockry, Wing Bldg., .Bllis St. 

La Cro•se-Dr. E. E. Gallagher, Gate· 
way City Bank Bid~.. 4th and Jay 
S ts. ; Dr. V. Leo Sun<>nes, Gateway 
City Bank Bldg., 4th and Jay Sts. 

Madiaon-Dr. Albert R. Torm~y. 16 N. 
Carroll S t . ; Dr. V. D. Hyslop, 16 N. 
Carroll St. 

Manitowoc-Or. H. W. Aldridge, 902 S. 
Eighth St.; Dr. A. F. Stueck, State. 
Bank Bldg. 

Marshfield- Or. Lyman A. Copps, 626 S. 
Central Ave.; Dr. Richard H. Juors, 
Marshfield Clinic. 

Milwaukee-.Dr. Gilbert E. Seaman, 407 
Wells Bldg., 120 E. Wisconsin Ave.; 
Dr. R. I.. Kenney, 407 Wells Bldg., 
120 E. W isconsin Ave, 

Oahkosh-Dr. G. A. Steele, First 
N at' l Ba nk· Dr. Wilbur N. Liun, 
Wisconsin Public Service Bldg. 

Racin-Dt·. George L. Ross, ll03 H old 
Racine. 

Rhinelander-Or. Gentz Perry, The 
Schick Clinic; .Dr. A. F. 'Harter, M:. S. 
Bank Bldg. 

Richland Center-Or. B . I. Pippin, F irst 
Nat'! Bank Bldg. 

Sheboyl'an- Dr. L . J, DeSwarte, 201 
Nat'l Security Bldg.; Dr. F. A. 
N a use, Jr., 925 N. 8th St. 

Superior-Or. William H. Schell, Colum­
bia Bldg.; Dr. Frank C. Sarazin, 28 
Col umbia Bldg. 

Wauuu-Dr. J. 1'>1. Freeman, so6 Third 
St. ; Dr. II. T. Schlegel, 503 Third St . 

Wlaconain Rapids-Or. W. G. Merrill, 
Mead-Witter Bldg.; Dr. 0. N. l\for· 
tens en. 

WYOMING 
Caaper-Dr. Allan McLellan, Suite 7, 

Daly Bldg.; Dr. L. L. McLellan, Suite 
7, Daly Bldg. 

Cheyenne-Or. \Valter M. Lacey, 302 
Hynds Bldg.; Dr. George L. Strader, 
4o8 Hynds B ldg. 

Thermopolla-Dr. C. Dana Carter, 245 
Arapa·ltee St. 
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U. S. WEATHER BUREAU 
Department of Agriculture 

Central Office, 24th and M. Sts., N. \V. 

Washington, D. C. 
Charles F. Marvin .............•... . ............. .......... ...... ........ . ....•. Chief 
Charles C. Clark .. . ................. . ................... . ............. Assistant Chief 
William \Vclx:r ...... ..•. .......... .. .. . ...... . . ....•...•.........• . ..•.. . Chief Clerk 

Aerological ·Division 
Wil lis RDy Gregg . . •...... , .. . . . . . . .... . . ... . ......•..... . .................. . . .. C)ticf 
Leroy T. Samuels .. ... , .•....... • . ........... ............. . . . • . ........... . . Assistant 
E ugene :M. Ba r to ..•... , ....... ...... . . . .. .•... . ............ . . . . .. . . .. Field Organ izer 
.Paul A. Miller . .................... ... •.. , ..... .. .•... In Chtirgc llolling J.'ield St.at ion 

F orecast Division 
Edga r U. Calvert .........................•... . .... Chief, Washington Forecast District 
Charles L.. Mitchell . ..... ........•.. . ...... . .... •.. ..•....... .•.... Oistric t Forecaster 
R. Hanson Weight man ......•.•... ... ....... . .. .......... .......•.. District Foreca,;ter 

Instrument Division 
ll~njantin C. Kadel . . •.•.••.• . ••• . . ..... . .. . . •.• , .•.•....• ... . ... ............•. . Chief 

Field Organization 
District Forecast Centers 

Chicago . . . ... . .. ..... . . . ....... ...... . ..... .. . , ..... Henry J. Cox; Cit aries J\. Donne! 
Oenvcr .............. ....... ................ Julius M. Sherier; Edwin .U. Gill ings, Jr. 
Kew Orleans ........ ~ ........................ .. ......... Isaac .M. Cline; Ray A. Dyke 
San Francisco ................. . ........... ....... E<lward H. Uowie; Thomas R. Reed 

Major Control Airport Stations 
Atlanta ... . . . . ,, , ..•. . ........ . ... ... . . . , . . ........... . . . . ... . , ..... .. ·{;ohn A. Riley 

g~fr~c~~·~·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·:::. ·:. ·. ·. ·::::. ·:. ·. ·. ·:. ·:. ·. ·:.':~~·~~li-t\v~~~ 
Cleveland .. ... ... .. . ... ........ ....... . ...... , • ..... , ..... . . ..... Clarence G. Andrus 
r.os Angeles ............ . .......... .. ............ .. . ... .. ... ....... George M. French 
~cw York (Hadley and Newark Airports) ... ....... ................ ... Homer W. Ball 
Omaha (Ft. Crook) ...... .. . ... ... ....... . .......... ..... ..•......... Vin<:ent E. Jakl 
Salt Lake City ...........•.......•........... . .........•.. . ...... Harry M. H ightman 
San Francisco (Oakland Airport) .......................... . ........ . Delbert M. Lit tle 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
3841 Navy Building, Washingto n, D. C. 

Joseph S. Ames, 'Ph.D., Chairman; P rovost, 
Johns Hopki~ University, Baltimore, 
Md. 

David W . T aylor, D.Eng., Vice-Chairman, 
W asltington, D. C . 

Charles C. Abbot, Sc.n., Sceretaryt Smith· 
so nian Inst itution, \Vashington, lJ. C. 

George K. Burgess, Sc.D., Director, Bureau 
of S tandards, \ 'lashington, D. C. 

William P. Durand, Ph.D., Professor 
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Rtchard W . Noyes. 

The Use of Wheel Brakes on _,'\irplal)es. By Thoma.s Carroll and Smith J, 
DeFrance·. 

Sphere Drat\. Test.s . in the Vari.able De~sity_ ~Vin.d Tunnel. By Eastman N. J~c<?bs. 
Tbe. FonnatH)n· of Ice upon Atrplane.s. tn Fhght. By ·Thomas Carroll a·nd WJ!ham 

H . McAvoy. · · ' 
S~irai_Tendency .in Blinil Flying. _By Thomas Car.roll and \Villiam H .. McAvoy. 
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Fluttering .of t.be Tail SurfaceS of an Airplane and the :Means fot· Its l'rev~tition. 
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nautic.al Observ_atory, Berlin. 
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Index Values. ,By' Hed>ert Wagneo·. 1 Translatian from "Zdtschrift fiir I;lug· 
. technik und Motorluftschfffahrt.'' June J4, > 928. 

Effect of lnt~ke P ipe on the Volumetric Effidency of .an Jntemal ·combustion 
· Engi11e. J3y Antonio Capctti . T ransla.tion. from "An·nalli della R. Scuola 

d'lngegneria di Pado.va," Vol. vr, No. -4 , December, 1927. (P<tpcr read at the 
lnternationaf !vfotor Con~resst . Pa(lo:va, Ju·n.e, J.9.~7- ) 

Analysi~ of }"light "'!'' · Wond:Tu ni1el Tc$tS on U(lef Airj>lanes with ~efe'o·e.nc.e .to 
Spqunng Cha.t<\ctertshcs. J~y If. Herrml.lnn. Translatton from "Z.eot.schnft fur 
Flugtechnik und :Motorluftscbiffahrt;" Jan. 14, 1929. , 

Effect. of Stressed Covering on Stren&oth of li1ternaf 'Girders of a \.Ying. By H. 
·Tellers. Translation from Yearbook of the "Wissenschaftlichen Gesellschaft fiir 
L uftfahrl," i 928. · . · · 

Mechanical ContF<>l of Airplanes. By H. J3oykow. T ra\lslat.ion from Yearbook of 
the "\Vissenschaftlichcn G.csclls'chaft Hir Luftfabit,'' 1928. 

ImJiaCt Waves and Detonati<.m- Part I. By R. Becker. Tr.auslation from "Zeit­
.schr iit fi>r Physik," . 1922, Vol. 8. 

Impact \Va.-e~ aold ;Detonation-Part U. :By R Becker. Translatiah from "Zcit­
·schrif.t iiir l'liysik," I9.22, Vol. 8. 

Landing and B raking of Ai rpl.aotes. By Louis l.lo·eguet: Translation f rom "La· 
Chronique des Avions Breguct"- supplemellts to Nos. 8 and 9, I9 28. 

Aeromechanical Experimentation. (Wind tunnel ·tests.) By R. Katzmayr. TranS· 
la.ti·oia from Luftllotten, 1!)28. 

'T~e :rransfoTmfttion of ) ·I eat in an Engine . . Br ){urf Neumann:.. 'Fnln~la~ion from­
Gctger and Scheel's Handbuch der P hysok,' cru:,p. 9, Vol. Xl, .I926. 

Thcorcti~al lnvcs.t'l~utid'n of tf1c Effe-ct ·o·f th<:. AiJc_rons on tJic \Vihg- 'of ·an Air­
r>lttne. B y C. \\ ieselsherger. Tr<tnslati9n from Report· of the Aeronautical Re­
.search Institu.tc, Tokyo lmt>eri(t.l Uni~ersity, Dcccnlher, 1927, No. 30, Vol. 11, o6. 

On the Str ength o£ Box T yr>e Fu~ej:1ge~. ' By J. IV!at!>itr. Tratislation 'fa-om Year­
bMk of the "\Vissenschaftlichen Gesellschaft fiir Luftfahrt, I 928. 

1'e~:hnical Re-port 6( the I928 Rhon Soaring-Fii.ght Contest. By A. L ipl>isch. Trans· 
lation from "Zeitscht•iit fiir F lu.gtechn ik und Motl)r luft.schfffahrt,!' I•eb. 14, 1929. 

Contri\lution to the Techni(JIIe oi Land.ing Large Airships. By 0. Krell. .Part f. 
Translation fa-om " Zeitscbo·ift fiir !>lugtechuik und Motorhoftschiffahrt/' Sept. 28, 

· 1928. 
C.ontribution to the Technique of Landiilg Lat·ge Airships. By 0. l<rell. Part D .. 

·Translation fJom "Zeitschrift fiio· Flugtechnik und Motorluftschiffahrt," Sept. 2.8, 
1928. . 

Materials and Methods of Construction in L ight Structures. By AQ<>lf Rohrbach. 
Translation from Ye(lrbook of t ile' "Wissenschaftlicben Gesellschaft fiir Luftf.ahrt," 
December, 1928. · 

.Crank C.a.se Sc.av~ng1ng of T wo·Stro1<e-Cycle Engines. B:r Hans L ist. Tr·ansla1ion 
from "Zcitschr ift des Ver eines deutscher ~ngeniel.)re," J• cb. I6, 19~9.. 

lnvestigation of tbe E ffect of the Fuselage on the W ing of a Low-\Ving ~Iouoplanc. 
By H. Mut\•·ay. Translation fiorn "Luftfahrtforschu~1g," J une I I, I928. 

Investigation of Atomi~ation in C<u·buretors. lly ]_ Sauter. Transl:ltion fri>In 
"leitschrift des Ve.-eines deub:;c.her Ingenieure/' Nov. 3, 19 2.8 . 

Force Measurements on Airplanes. By 1' . Seewald. Trauslation from "Zeitschrift 
fiir Flugtechaiik und Motoduftschiffahrt," . O'ct. 7, 1928. . · 

'J'o.rsional ·Ri~idity of Cantilever Wings with Constimt Spar and Rib S.ections. Jly 
GiuS\!J>pe Gal5ridl.i. Translation from "Luftfabrtforschung,'' J une 26, I928. 

Wings wi.th Nozzle-ShaJ>ed ·s lots. By Richard Katzmayr. Translation from 
H.IJ~richte de.r Aerotnechanischen VerSuchsanstalt in \:Vien," VoJ. £. No. r, r9 2~. 

The Analysis' o:f Aircra ft Structures as S.pace l'ramewo'rks. Method llase<l on the· 
Forces. in the Longitudinal Members; By Herbert 'Wagner. TraJISlation from 
"Z~itschrift fiir F lugtechnik und Motorluftsc.bitlahrt," A.ug . .14, I928 . . 

Autogeowus \Velding· in Airplane Construction. ny Ludwig .Kucbel. Translation 
from "S.chwei~~en, Schneiden und Metallspritzeo onittels Acetylen," 1927. 

Lautal as. a Material for Airplane Co.itStruction. By .Paul J3renncr. Translati'on 
· from Yearbook of t he "Deutsche Versucbs;mstalt fiia· Liaftfahrt." 

Buckling Tests of Light-Mct:t l Tubes. Ul: August Schroeder. Tran~lation from 
Yearbook of the "Deut'sche Verwchsanstalt Hir Luftfahrt." 

:Metal Con~tri.action Dev~loponent. ily H. J. Pollard. Part l : General. Strip l\Ietal 
Construdion- Fuse!aJi!C. Frorn "Flight,'' Jan. i 6 and F-eb. 2.3. I92.ll'. 
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Metal Construction Develoj!tnent. lly H. J . Pollard. Part II: Stri11 11·(etal Con· 
struction- Wing Spars. I'rom ")'light," March 29 and Mar 31, 1928. 

:\fetal Construction Development. Dy H . J. Pollard. Part I( : Workshop P ractice. 
St rip Moral Constr uction-Wing Ribs. From "Flight," June 21, July 19, Oct. 25 
and Dec. 27, 1928. 

Metal Construction Development. By H. J . Pollard. Part IV : Moments of Inertia 
of T win Corrugated Sections. l'rom "Flight " April •·s, 1929. 

Travel of the Center of Pressure of Airfoils Transversely to tbe Air Stream. By 
Richard Kat:tnl3yr. Translation from "Berichte der Aeromechanischen Versuch· 

sanstalt in \Vien," Vol. l , No. 1, IJ!28. 
Welding Rust~roof Steels. By W. Hoffman. Translation from "Autogene MetaU· 

bearbeitung,' Dec. 15, 19271 Vol. 20. 
\Velding_ of Stainless Materials. By H . .llull and Lawrence Johnson. Frorn "Indus· 

trial Gases," March and June, 1929. 
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The Vickers "Vellore" (British·). A Freight Caro·ier ~Airplane) Which Carries a 
Load Greater T han Its Own Weigh t. From "Flight,' Sept. 6, 1928. 

The Caproni Monoplanes "Ca 97" (Italian). 'l'ranslation from "Bollettino Aero­
nautico," May·June, 19:>8. 

The Gloster "Goldfinch" (llritish)-Singte.Seat f'igbte r. From " Fligh t," Oct. 4, 
1928. 

Bleriot Combnt Monoplane 127 (French). T ran$lation from "Les Ailes," Sept. 2 0 1 
1928. 

"Villiers 24" Slotted· Wing Air~lane (l'rcnch)-N ight Pursuit Sesquiplane. Trans­
lation from "L'Aeronautiquc,' March and April, 1928. 

Farman Two·Engine Commercial Biplane F-t8o (French). Translation from a cir­
cular received from Paris offic~ N.A.C.A. 

Albessard "Triavion" Airplane (t-rench)-A Two-Seat Tandem Monoplane. By J . 
Serryer. Translation from "Lcs Ailes," Sept. 2 1926. 

The l3oulton and Paul " Partridge" (British)- AII.Mctal ·Single-Seat Fighter. From 
"Flight," Dec. 6, 1928. . . • 

The De Havilland )). H. 75 "Hawk Moth" (Brottsh)-Cabm Monoplane. From 
"Flight.'' Feb. 7 1929. 

Nieupon-Delage o4o ( Frc:u\:lt) Commercial High-Wing Monoj>l~ne. T1'aosl:ttion from 
Manufacturer's circular received from Paris office, N.A.C.A. Aug. 3, 1928. 

Morane.Saulnier t8o Light Airplane (French)-A Songfe.Scat T raining Monoplane. 
lly Andre Frachet. Translation from " Les Ailes ·· Nov. 22, 1928. 

The Blackburn "Bluebird" Mark IV (Dritish)-Ail·~letal Biplane. From "Flight," 
Jan. 17, 1929. 

The Westland IV Commercial Monoplane (Brit ish)-Thrce "Cir rus Ill" Engines. 
From "Flight," F eb. 28 1929. 

T he ".Potez 33" Military Airplane (French). Translation from "Bulletin Technique 
des Avions n. Potez," January, 1929. 

The Atniot S.E.C.M. IIO C.t-A Single·Seat Pursuit Monoplane. Translation from 
"Les Ailes," May 16, 1929. 

The Bernard 20 C.t (French)-A S ingle·Seat Pursuit Monoplane. Translation f rom 
"L'Aeronauti9ue" l\'lay, 1929. 

The Parnall "Popit" (Drotish)-A Single·Seat Ship's Fighter. From "Flight," June 

Th1i'"~
2

!7" of the A. B. Flygin<lustri- An Armored Pursui t ~lonoplane. By R. 
Schulz. Translation from "Luftwacht," May, 1929. 

T he A.B.C. "Robin" (Dritish)- A Single-Seat Dibin Monoplane. From "Flight,'' 
May 30, 1929. 

The I-'aireJI IU.F (British)-A GeneraJ.Purpose Biplane. From a circular issued 
• by The Fairey ~ation Company, Limited, Englan<l. 

U. S. AIR CORPS, WAR DEPARTMENT 
Chief of the Air Corps ..• ••...• .•• .• •• .........••.••.••... Maj. Gen. James E. Fechet 

Anlatant Chiefs of the Air Corpe 

Brig. Gen. Frank P. Lahm, commanding T rai nir\g· Center, San Antonio, Tex. 
B rig. Gen. Benjamin D. Foulois, in charge of T raining and Operations Division, Wash­

ina-ton, D. C. 
Brig. Gen. William E. Gillmore, in charge of Material Division, Dayton, Ohio. 

Organization 
In the office of the Chief of the Air Corps is the Executive Officer, Maj. L. W. 

Mcintosltl under whom comes tlte Finance Section, the Duildin&s and Grounds Section 
and the tollowin& Divisions: 
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Traini11g an<l Operation~ Division jn \Vashington, D. C., under wl1ich c()me tile \Var 
Plans, School.s, Operations and Medical Sections. 

Material Division at Dayton, 'OJ•io, under which come the Experimental Engineering, 
Procurement, Field Set·vice, Repair and Maintenance, Administration and Indu.strial War 
P lans Sections. · · 
. Infqrmation Divl~ion wl!ich is cot~lpos~d ·?f tl!e Intclligc!lCe, Pre~$ Relations"- P ubJica· 

lions and Ph(!tograpluc Sections. Tlus Dtvtston ts located tn Washmgton, D. 1..-. 
Personnel Division,. which is in Washington, D. C., and is composed of the Com· 

missio.ncd, Enlisted and Reserve Sections. 
Inspection Divis ion, which is in \Vashington, D. C., under which comes the Develop· 

ment', Installation, Supe·rvision and Test Sections. 

Officers on Duty in Washington 
F. :rrubee Davison ........•..........•..... , ....... As·sistant Secretar-y of \Var 
Maj. Gen. James E. Fechet. . . . .... . ....... . .. , ......... Chief of the Air Corps 
Bdg . . Gen. William E. Gillmore ..•............. A,ssistant Chief of the Air Corps 
Colonels-J:Zlarcncc C. Culver, L. ~I. Hathaway. 
Lieutenant Colonels-A: G. l:'isher Roy C. Kirtland, R. H. Y9ung, 
Majors- Frank M. Andrews, J. Y. Chisut.il, J. B. J3.r~oks, H . . c. Davidson, M. J!'. 

Davts, D. C. Emmons, R. A. Hale, H. W. Harms; H . M. Htckam, 1\. F. Hobley, D. John· 
son, B . . Q. Jones, J. W. Jones, }'. Kennedy, 'R. F. J.ongacre; I. Loltfl'altecker, F. L. 
Mar.iin, J. C. 1\fcDolluell, J'. T. McNarney, L. ·w. Mcintosh, T . DeW. Mi'lling, E. 'L, 
Naiden, D.. ll. Netherwood, C. W. Russell, I." M. Field. 

Captains- E. E. Adler, C. B. B. lltib1i'> E. Clark, J, J. De.very, 1:{. A. Dinger, I. ·c. 
Eaker, W. E.. Farthing. W. J . . Flood, W. 1- • Ha-l,e, T. W. Hastey, :n .• :B. Howat·d, F. O'D. 
Hunter, L. B. Jacobs, W. E : Lynd, P. J. J',iathis, H. M. McClelland._ W.J.. Reed. · 

Lieu~nants-c . . R,. A!:c.ber, E, . B. 1Ja>•ley, R. 7Bt~nn, .Harold J;~ran , H. L . . qar.k, 
I. C. Ch!ck, H. A. C~a•g; .• F. E lbe, A. I. l!.nmst )). "\ . qoodrtch, .J. S. Gt.tllel: R. A Htcks, 
J). Hor>pm, D. L. Hutchms, .{. B. Jordan, F. Von H. Kunbl~ Guy K1rksey, ~L S. l-awton, 
N. Longfellow, F. M. :Mcl{o:;e, L. J. Maitland, Vincent J · Meloy, Louis M. Merrick, 
D. E. llofeyers, D. JI.L M:Y,ers, 1 •. W. Miller, C. P. Prime, E. R. Quesada, W. A. R. 
Robertson, Jl.f. Stens.eth, T •• S. Strana~han, C. W. Sullivi\ll, J. E. Upston, L. P. Whitten, 
~:1. R. Wood. · 

Air Corps Posts 
AlmON, OHio--Balloon Productiott and Inspection. Procurement Section, 'Distrkt Office· 

(Chief cif 'the Air C'orps'). 1'. 0. %Goodyear Ti.re & R ubber Co., Akron, Ohio. 
ARMSTRONG, FT.-(H. D.epi.). P. ,0. Hono)(iJti, T. H. Air Depot~ · 
.B"::cs FrELD-{E.lghth Co-rps Area). P. 0. Ft. Uliss, Te'!<.· I ntermediate Landing Field. 
Tlor.LING' FtBr.n:-(ChieJ of the Air Corps). P. 0 . Anacostia, D. C. Ai.r CoT)is Detac'J>-

, ment. Flying Field. · · · 
BosToN AtRl'O&T-(First Corps Area). P. 0. Boslon, Mass·. Co1·ps Area H(!· Flight. 

Ititermcdiate Landing Field. Reserve Flying. Reserve Airdrome. 
J3QWi'IAN FmLtl-(Fiftb Corps Area}. 1>, 0. J effer somown, ~y. Intermediate Landing 

Fi·eld . Res~:.rve Airdrome. 
BRISTOL, PA.-(Chief of the Air Corps}. P. 0. Bristol, Pa. Ait· Corps ·Representati\,e. 

Keystone Ai.rcraft Corp. 
BROOKS Fmw-(Chief of the Air Corps). P. 0. San Antonio, Tex. trth School Group 

Hq. 46th School Sq. 62d Service Sq. $tSt, s·•d School Sqs. 2oth Photo Sec. 
}'lying Cadet D.etachment . . School of Avtation Medicine. l'rimary Flying School. 
Bonier Patr.ol Station; Airdrome. Interinediate Landing Field. .. 

DuFI'ALO,, N. Y.-'(Chief of the Air Co•:P's). 1',. 0. 398 Ellicott Sq~an!. Buffaio; N. Y. 
Procu:rement Planmng Representative. Atr Corps Representative. Curtts Aeroplane 
& Motor Coi'J>· 

BuRGES~ F IELD-(Chief of the Air Corps). P . 0. Uniontown, Pa. Intermediate Lauding 
F ield. 

CHANUTE FIELD-(Chief .o£ the Air Corps). P. 0. Rantoul, Ill. Technical S.cltool. 
.· School Troops. Air Corps Band. 
CHI.CAGO, Iu.-(Ciiie'f of the Air Corps). P. 0. 1819 W. Pershin'ILRoad, Chicago, Ill. 

l'tocur:em:ent ~Ianning Representative: . . "1r-
CLARK F rELD-(P. Dept.). P. 0. Camp Stotscnburg, P. I. Jrd Pur~uit · Sq. 
Ct.AI'K,, F1:.-(Eighth Corps Area). P 0. Brackett:ville, Tex. Airdrome. Intermediate 

Landing Field. 
CiovEii. FIELD--(Ninth Corps Area). P. ·o. Santa Monica, ~Cal. Intermediate Landing . 

Field, Reserve Airdrom.e. . 
CRissv FIEL~(Ninth Corps Area). P. 0. Presidio of San Francisco, Cal. 9tSt Obs., S<l· 

rsth Phot9 Sec, . 
CROCkETT, F'i'.-(Eighth Gorps ·Area). P. o. Galveston, Tex. Hq. ard: Attack Group, 8th, 

9otll Attack Sqs. 6oth Service Sq. 
CRooK, FT.-(Se,•enth CoTJlS Area). P. 0. Ft. Crook, Neb. Corps Area Hq. Flight. 

Intermediate· Landing Field. Reserve Flying. 
'CuAtBERUNO LANDING FIELD-(Ciiief o( the Air Coqls). P. Q: Cumberland, Md. Inter· 

·mediate Landing Field. · - .. · 
DET.ROIT, Mii:n.-(Chief .of. the Air <:;orps). P ·. 0. Soz Farwell Building. Dootroit, Mieh. 

Procurement Plannin·g Repres-entative. 
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Dooo Ft£U>-(Eighth Corps Area). P . 0 . Ft. Sam Houston, Tex. Airdrome. 121h Obs. 
Sq. 1st Photo Section. 

DouGLAs, A••z .- (Eighth Corps A•·ea). P. 0. Doughs, Adz. Airdro me. Inter. 
med•ate Landing l' ield. 

DRVOEN, T £x.- (E igbt h Corps Area) . P . 0 . Dr yden, Tex. Border Patrol Station. 
Airdrome. Interm ediate Landin!!: Field. 

D o NCAN FtELP- (Chicf of the Air Corp$) . P. 0. San Antonio, Tex. Air Corps Tuin­
ing Center. Supply nnd Repair Depot. 

'EDcEwooo A•SENAL-P. 0. Edgewood, Md. Air Corps Detacllment. 
F AtRl'I£LD At• DEPOT- (Citief of the Air Corps). P. 0 . Fairfield, Ohio. Supply and 

Repair Depot. 
F I<ANCJt Fn;;Lo- (P. C. Dept.). P. 0. France Field, Canal lone. 6th Composite Group Hq. 

7th Obs. Sq. •zth Vboto Sec. 63d Service Sq. 24th Pursuit Sq. zsth Domb Sq. 
Aerial Coast Defense. Air Cor ps Band. Panama Air Depot. 

CArmEN Cnv-(Cbief of the Air Corps). l'. 0. Long Island , N. Y. Air Corps Repre· 
sentative Curtiss Aeroplane & ~fotor Corp. 

HATllOX Fn<Lt>- (Eightb Corps A rea). 1'. 0. Muskogee, Olda. Intermediate Landing 
F ield. 

HouSTON, FT. SAM-(Eighth Corps Area) . P. 0. F t. Sam Houston, T ex. Ainvay 
Control Officer. ( See Dodd Field). 

KELLY l>l ELP--(Chief o f the Air Corps). P. 0. Kelly Field, Te-x. Advanced F lying 
School. toth School Group Hq. ~4t h School Win!( Hq. 40th, 41st, 4zd, 43d School 
Sqs. 68th Servic-e Sq. 22d Photo S•c. 39th, 48th School Sqs. F lyi ng Cadet Detach· 
ment. Air Cor~ls Band. 

LANCI.EV J'IELP-(Chief of the Air Cort)S). P. 0. Hampton, Va. Hq. zd Wing, 19th Ai r· 
ship Co. Hq. 2d Group. 2oth. 49th. 96th Uomb. Sqs. sSth, 59th Service Sqs. .::1d 
P hoto Sec. T actical School. F lying Field. 

LEAVENWORTH, FT.-P. 0. Ft. Leavenworth, Kan. Air Corps Detachment. Intermediate 
l-anding Field. 

LITTLE RocK AtR DEPO'r- (Chief of the Corps). P. 0. Little Rock, Ark. Su(lp)y Depot. 
Flying Field. 

Loc AN F'leu>-(Third Corps Area). P. 0. Dundalk, Md. Intermediate Landing Field. 
Flying Field for 104th Obs. Sq., M.d. Nat . Guard. 

LORDSllUJ<G-( Eighth Cort>s Area). P. 0. Lordsburg, N. M. Airdrome. Intc rmedi;~t<~ 
Landing Field. 

T.ov£ F IELD-('Eigbth Corps Area). 1'. 0. Dallas, Tex. I ntermediat e Landing F ield. 
1- u.K& F<£<.o-(H. Dept.). P. 0. Honolulu, T . H. Hq. 5th Composit e Grou(>. 41h Obs. 

Sq. ·~d. 7211 Bomh. Sqs. 6sth Service Sq. 11th Photo Sec. Aerial Coast Defense. 
Lu NKEN AutPORT- (Fifth Corps Area) . P. 0. Cindnnati, Ohio (Station C). Airdrome. 

intermediate Landing F ield. Re.•er ve Aird rome. 
MclNTOSll, FT.- (Eighth Corps Area). I'. 0 . Ft. Mcintosh , Tex. Intermediate Landing 

Field. 
JlfARCR F <ELI>-(Cuicf of the Air Coq>s). P. 0. Riverside, Cal. P rimary 'Flying School. 

13t h School Group Hq. 70th Serviet> Sq. 23cl Photo See. 47th School Sq. sJd. 
54th School Sqs. Fly ing Cadet Detachment . 

MARI'A, CAMl'-(Eighth Corps Area) . P. 0. Ma rfa, Tex. Airdrome. Intc rmediMe Land · 
ing Field. 

MARSHALL FI£Lo-(Sevcnth Corps Area). P. 0. Ft. Ri ley, Kan. 16th OLs. Sq. 9th 
Photo See. 

MAXW~LL FIELO- (,fourth Corps Area). P. 0. Montgo mery, Ala. 22d Ohs. Sq. (less 
detachment a t Ft. llragg). 4th l'hoto Sec. 

:lf1 DDL£'1'0WN AIR I)EPOT- (Chid of the Air Corps) . l'. 0. 11£iddletown, Pa. Repair ancl 
Supply Depot. Flying F ield. 

l\1JTCnP.I, Ft>:<.P-(Seconcl Corps Area). P . 0. Mitchel Field, L . I., N. Y. Hq. gth Obs. 
Grt>ll11. 8th. 14ih l'hoto Sec. 1st, s th, 99th Obs. Sqs. 61st Service S(J. 

N&w YORK-(Chief of the Air Corps) . P . 0. 39 Whitehall St., Ne w York N. Y. 
District Property and Survey Officer. District Office P rocuremen t Section ('Material 
Divisio n). Procurement P lanning Represen tative. 

N<cno<.~, CAMI•- ('P. DeJ>t.). P. b . Ma rical:!an, Riza), P. I. Hq. 4th Composite Group. 
66th Ser vice Sq. ~th Photo Sec. 2;8th Do•nb. $(1. P.hiliJ>piue Air Depot. 20 
Obs. Sq. 

NoRTON F I£LP-(F'ifth ,orps Area) . P. 0. Columbus, Ohio. Corps Area Hq. Flight. 
· Intermediate La.ncling Field. Reser ve Airdrome. 

OFFuTT f' IELn- (Se,•enth Corps Area) . I'. 0. Ft. Crook, Neh. Corps Area Hq. Flight 
Intermediate Landing Field. Reser ve Flying. 

PF.ARSON FJ£t.o-( Nin th Corps Area) . 1'. 0. Vancouver, '..Vash. Int er mediate Landing 
l>ie ld. 

P Hil.I.IPS FtELD- P. 0. ;\he.rdeen Pro~ing Groun<l, Md. Oct. 49th Bomb. Sq. 
PnrSDUROII Ala i'ORT-('I'bird <!OTI>S Area) . P . 0. Pittsburgh, l'n. Ai.rpo rt. Intermediate 

Landing Field. R eserve Airdrome. 
T'01•<t .FtHLD-(Fourth Corps .V,ca). l'. 0 . Ft. Dragg, N. C. Oet. 2~d Obs. Sq. Flying 

F'1 eld. 
PosT Ft EL~>-P. 0. Ft. Sill, Oklahoma. 88th O.bs. Sq. rst nulloon Co. Flyi ng Field. 
Ricn.,RDS FIELD-(Sevenr h Cor ps Area). P. 0. Kansas Cit)', Mo. Intermediate Landing 

F ield . Rese rve Airdrome. (Parr of Kansas City Municipal Airpo rt. ) 

37 
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ROCKWELL FIELD-(Citicf of the Air Corps). P. 0. Rockwell Field, Coronado, Cal. Supply 
and Repair T>e1>ot. Flyin);" Field. ;th Bomb. Grou11 llq. 11111 Domb Sq. 95th Pur· 
suit Sq. 

Ross F IEt.O-(Nintlt Corps A•·cn). l'. 0. Arcntli:t, c,,J. Dct. 91st Obs. Sq. Intermediate 
Landing Fidd, 

SAt:•· L.<KE ·c , ·tv- Municipal Aiq>o•·t. P . 0. Sa lt r. akt City, Ut:dl. (Formel'ly Woodward 
F ield. ) Reserve Airdrome. 

SAN ANTONIO AI~ D£N)T- (Cbicf of t he Air Corps). 1'. 0. Duncan F ield, San Antonio, 
Te."<. Supply and Repair l>cpot. 

SA!<D POINT-<.,Nintlt Corps Area). P. 0. Sealtlc, Wash. Jn termediatc Landing Field. 
Reserve A.rd•·ome. 

SAN fo'R,\N Cisco- (Chief of the . Ai r Co rps). P . 0. Room 624 Exchange Jllock, 369 Pine 
. St., San Franci~co, Cal. Proctu·emcnt P lanning Representative. 

S"N1'" Mo'" ' "-(Chief of the Air Corps). 1'. 0 . 2435 Wilshire J3lvd., Snnta Monica, 
Cal. D istrict .Procuremclll O ffice. Prod uction ~tanager. Ai•· Corps Representative 
Douglas . Aircraft Co. 

SCIIOEN FtELD-(Fihh Corps Area). P . 0. Ft. Benjamin Harrison, I nd. I ntermediate 
l-anding Field. Rese rve Airdrome. 

Scon [', ~t.u-(Chief of the Air Corps) . I'. 0. Scott Field, ncllcville, 111. 8th, 9th Air· 
ship Cos. 2 1st Airshir Croup H<;. Z ISI Photo Soc. 24th Airship Scrv1ce Co . 
.Balloon and Airship School. Air Depot. Flying Field . 

S&ATTLE-(Chid of the Ai r C()l'ps) • .P. 0., o/o Boei ng Airplane Co., Georgetown Station, 
Seattle, Wash. District Procu reme11t Olr•cc. Air Corps Re J>re,5entatiVc Hoeing A~t· 
11lane Co. 

SELFRtOGt-: F1t-:1.1>--(Six th Corps Area). P. 0 . Mt. Clemens1 :Mich. Hq. 1st Pursuit Croup. 
57th Service SQ. 17th, 27th , 94tl Pursuit Sqs. t' lying Field. s th Photo Sec. 
1 sth ·Observation Sq. 

S n ER II)AK, FT.- ( Sixth Corps Area). P . 0. F t. SIJeridan, 111 . Corps Area lfq. Flight. 
lntermedi:Jt<: L11nding Field. 

'fvcsoN- (.Eighth Corps Are,.). I'. 0 . Tucson, Ari-z. Airdrome. Intcrmc<li ate Landing 
Field. 

\VnEELER FrELI>--(H. Dept.) . 1'. 0. Schofidcl Barracks, Honolulu , T . H. 18tb Pursu it 
Group. 6th, r~t b Pursuit S<1s. Flyi;1g Field. 

\VR IGJIT FIELO- (Chief of the Air Corps). r. o. Dayton, Ohio. M.atcriel Division. 
ENClN&E.RJNC ScnooL-Experimenral En~inct:ring Section. Procurement. Planning. 

Rep•·esentative- Repair and "Maintenance Section. Ind ustrial ·war l?lans. Field 
Servic.e Section P roc uremc 11t Section. 
Special Service Schools-A<lvanccd l'lyin,l( School, Kelly F ield, T ex.; Primary Fly· 

ing School, Drooks J~ield, Tex.; P rimary Flyin~ School, March Fidd1 Cal. : T actical 
School, Langley Fie ld. Ham pton, Va.; Tecluuca l School, Chanute Fiel<t , Rantoul, Ill.; 
Engineering School, Wriglu Field, Daytiln, Ohio; School o r Aviation ~ledicine, Brooks 
Field, San Antonio, Tex.; Balloon and ..".irship School, Scoll Field, Dellevillc, I ll. 

Materiel Division 
Wright Field, Dayton, Ohio 

Jlrig. Gen. Benjamin D. l~oulois, Chief of Division 
Executive ....... . , ........ .. . . ........... . ....... :\laj. Jacob E. F ickel 
Assistan t Executive . .... . .... . .. . ..... .. ......... . Ma). L. A. Lawson 
Comma!'di_ng O,fficer and Chic£ of Administration . . .. M:1j . Lesli-e Mac I) ill 
Clue£ Engmccnng ..... .. . ... .. .. ........ . ........ M:lj. C. \V. liownrd 
<;h!ef Procurcme!>t . . ........... ... .......... .... . M'al• Leslie _ MacDill . 
Clucf Field Service .. .... . ................... .... . ~iaJ. Harold S. i\•fnt·tm 
Chief Maintenance ..•.•........ .. •. . ..•. . ..... . ..• Lieut. C. S. Johnson 
Chief Industrial War Plans . .......... . ..... . ... .. Maj . W. H. Crom 
Chiei Finance Budget ........ ...... .......... ... .. Mr. C. E. Orton 
Assistant Co}llmandant Air Corps E ngineering School. .CaJlt. E. P. Sorenson 
Adjutant ... . . •.. ...... . . ...•.•. .......• . •..•..•• , Lieut. L. A. Lawson 
Finance Officer .... .... ................... ........ Capt. G. W. Cooke 
Flight Surgeo n .. ...... .... ....................... Capt. E. G. Reina rtz 
Quartermastc•· . . . . ..... ..... ....... • • •... .•. . .. ... Lieut. E. Hostetter 
Constructing Q uartermaste•· ... .. . . ....•.......•.. • Ca1>t. L. Doten 
Signa l Officer .... ... .... .• . ... ........ . .... ... •.• C;•pt. A. H. 'l'ltiesscn 
S tation Supt>ly Officer ... ...... ...... . . •..... ..... Ca!lt. A. M. Drake 
£ngineer Coq >o Representative ....•... • ....• • ..... Lieu t. G. C. Hill 
Ordnance Corps Repre>entative ..... .••.•... . .. • •.. Capt. C. F. Hofstetter 
Signal Corps Representative ... .. . .. .....•... ... ... Capt . 1'. S. Edwards 
Nav y Corps Representati ve ...• , . . .... ..•.. ..... .. Lt. Comdr. G. R. Fairlamb 

Air Corps National Guard Units 
torst Obs. Sq. & Photo Sec., Mnss. Nat'l Cd •.. Ros ton Airport, Boston, Mass. 
102d Obs. Sq. & Photo Sec., N. Y. Nat'! Gd ..• Miller Field, Sta ten Isla.nd, N. Y. 
103cl Obs. Sq., P en na. Nat' I Gd ....... ... . .... Philadelphia, Pa. 
104th Obs. Sq. & Photo Sec., Mel. :>lat'l Cd . .. Logan Field. Baltimore, Md. 
tosth Obs. Sq. & l'hotv Sec., T enn. Nat '! Gd .. McConnell Field, Nash vi lle, Tenn. 
106 th OI.Js. S<l· & Photo Sec., Ala . Nat'! Gd ..• Rohcrts Field, Birmingham, Ala. 
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107th Obs. Sq. & Photo Sec., llfich. Nat'! G<l.. Route 9, Dox 4$3. Detroit, Mleh. 
1o8th Obs. Sq., Illinois Nat' I Gd .•.....•••... Chicago. 111 . 
IO<)th Obs. S(J. & Photo Sec., Minn. Nat'! Gd. Chamberlain· Wold Field, St. Paul, M inn. 
1 10th Obs. Sq. & Photo Sec .. Mo. Nat'! Gd .. . An~:lum Fidel, St. Louis, Mo. 
111th Obs. Sq. & }>Jwto Sec. , Tex. Nat'l Gd . . • Ellington Ficl (l, Houston, Tex. 
'1 2th Obs. Sq., Ohio Nat'! Gd .. ....•.•. .• •.• Cleveland, Ohio 
113tlt Obs. Sq. & Photo Sec., Ind. Nat' I Gd ... Illdianapolis, I nd. 
J ISt h Obs. Sq. & Photo Sec., Col. Nat'! Gd ... Los Angeles Airport Griffith Park, Cal. 
'1 6th Obs. Sq. & Photo Sec., \Vash. Nat'! Gd. Parkwater Aviation Field, Spokane, Wash. 
n 8th Ob$. Sq. & P hoto Sec., Conn. Nat'! Gd .. Muuici1ml Ai1·clromc, Hartford, Conn. 
I :loth Obs. Sq. & Photo Sec .. Colo. Nat'! Gd .. r. ow,·y l ' icld, Denver, Colo. 
154th Obs. S<J., Arkansa$ Nat'! Gd •. ....••... Little n ock, Ark. 

Corps Area and Department Air Offices 
J'irst Corps Area . ...• .• . .• ..... ... ... •...•.•.•. Army Base, South Boston, Mass. 
Sccon•l Coo·ps Area . . .. . .......•• •.. ....... .. .• . Governors Is land l N. Y. 
Third Corps Area .•• .• .•.• ••••• ..•.. ••... .•.•. . Str111danl Oil ]111 g., Baltimore, Md. 
F?urth Co rtl$ Area ...............•.•.. ..... .... <?akland City Station, Atl.anta, Ga. 
F tfth Corps Area . • ...........••••......... •. .. Ft. Hayes, Columbus, Oluo 
Sixth Corgs Area .•...•.•... . ....•.......•... •• • ,g,9 \V. Pershing Uoad, Chicago, Ill. 
Sev.:nth CoqiS Area . .... . ... • •••...••.•.•...•.• Army illdg,, Omah!!l Neb. 
Eighth Corps Area • . . .. .... ..•..... .• ......... . . Ft. :Sam Houston, ! ex. 
Ninth Corps Area . . . . ...... ... •..•. ...•.•.. . ... l>resiclio o f San J.'rancisco, Cal. 
The Philippine Department . . •• ...•.....•••..... Mani la, P. I . 
The H.awaiian Department •.........•.••..•.•.• Ft. Shaft er, T. H. 
Th o: Panama De11artment •.. ...... ..•. . ...•.•.•. Quarry Heights, Jlalboa H eights, C. z. 

Strength of the Army Air Corps 
Dec. 31, 1929 

Commissioned Officers ....•. .. ......•.•....•..•. . .......•.. . .....• 
Student Officers ... ..•... ... ..•.... .. .•..... .... ............•. 
l?i lots .. . ..... .. ... , .. ... ......... .. ... • ..... ..... . . ... .. . , • . 

Enli~f:i,i·~~~!' ::: :: : : :::::: ::::: ::::: ::: ::::::: ::::: ::::::::: :::: : 

Air Equipment 
Attack Airplanes .... .• .... . . . . . . ... ... ..•. ......•..... 
Bomba rdrth.!n t. Airpl~-1.11~~ .. . . . ...... ... •...... .•.. . . .. .. 
Ob•ervation Airplanes .. ...... ..... .... ......• .... ..... 
Pursuit Airpl:lltes ........ .. . . ..•.... . .....•.. . ........ 
T r3ining A~rplanes ....... . . . .............. . ... . ..... . 
Cargo Airpbnes ........•.•.... ..... .... ..... .•.•...... 

Strength of Air Corps Organized Reaervea 
Ofr.cers .. ... .................. ... .. ... ..... . .. .. .... . 
Pilots :1nd Observers ..•.... . ....... . . . .........•. .. ..•• 
Nu~<BER o•· CJvJLIAlf E"'J'LOYE&S, Dee. 31, 1929 ......... . 

Army Flying Time and Disitces 
1929 

72 
958 

68 
45 

457 
213 
335 
33 

'·'43 

Heavier-t han-air . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . 2G3,J81 hours 
Lighter-than-atr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 2,410 hours 

Total flying time ....... ... ... ....... ... ...... .... ...... • , . . . . . . . 265,791 hours 
Miles flown .............•. . .............. .. .... .......• ........ ,25,250,145 miles 

No. 

4 

r:::o 
30 

4' 
33 
18 
38 
61 
8 

ARMY PURCHAS·ES OF AERONAUTICAL EQUIPMENT 

Lighter than air equipment : 

Fiscal Year 1929 
Aircraft 

Observation Balloons ..... ................. .. ........ ..... .... . ..... $ 

Heavier than air equipment: 
I. Alrplane.s and S~rea: 

J'rimary T raining Airplanes und Sp~lteS (Wri·gh t R·790 E ngines) .. . . . . 
Pursuit AiiJ>lancs converted from Advanced Training Type (Curtiss 

D·u Ent:mes) ...... . . . . .. ................................. .. ... . 
P ursuit Airplanes and Spares (P&W R- 1340 Engines) ......... .. ... . 
Pursu!t A!rplanes and ~pares (Curt!ss ]). , 2_ En~h)~s) .. . .......•..... 
P ursurt Atrplanes ancl Spares (Curl-ISS Y· J570 En~mes) . ...... . .... . . 
Observation Airplanes and Spares (Curtiss D - 12 En1.,-ines) . .......... . 
Observation Airplanes and S r>ares (Liberty Engines) ... ............. . 
Amphibian Airplanes and Spares (Wright V-146o Engines) .. .....•... 

Cost 

IJ,OOO.OO 

1,363.49 !.71 

479,04].62 
,,,67,330.s6 

894,329.92 
6z8,JI0.31 
862,42 1.96 
849.402.96 
425,927.90 
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No. 
10 Dombardtncnt Aiq>lancs and Spares-Model D-2 (Curt iss GV-1570 En· 

gioes) .. .......... .. ... .. .. . ... . ... .. .. ..•.......• .. ..... ... .. •• 
10 Dombardment Airplnnes and Svares- Model 1~ 11 ·7 (J'&W R-1690 Ell · 

gines) ......... . ...........•.. · .. · · · · · ·. · · • · · · · · · · · · · · · · · · · · · · · · 

8 

3 
3 
s 
I 

l 57 
36 
40 

4 
164 
78 
12 
68 

106 
40 

105 

l!omba rdmcnt Airplanes and Sparcs-~lodcl Lll-6 (Wright R· t7S O En· 
gines) .... . .... •. ...•...... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Cargo Airplanes and Spar es-Model C-3A ( • P&W Wasp En~ine: 
7 Wright R-975 E ngines) . • ....... •. .... .. .....•. . ....... .. ...... 

Cargo Airc>lancs ami Spares-Model C-7A (• P&W lt· 1340 Engine; 
6 \Vrigbt R;975 Engines) . . • . . . . . . . , ... •. . .. ... .. . .•. ..... .... .. . 

Observation A•rplane-Model 0-zJ ... . .. , ...... .. . ... . .............. . 
Morane-Saulnier Airplane .... .. .. .. . .... .. ... .. .. . ......... .. .. .. ,. 
Pursuit Airplanes (Curtiss H -1640 Engines) .. ... . •.•. .. . . . •. ..... . .. 
Observation Ai rplanes (Cur tiss V-1570 Engines)., •.. . ... . •...... ..... . 
Observation Airplanes (P&W R-1340 Engines) .. . ...•....• .. .. . .. . .. ..... 
Sikorsky Ampluhiou .• .. . .. ...•......... .•. .. •. . ...... ....• . ..••.... 
DeH avilland Moth .....•. .. . ... ... .. . .. .. . ....... ... .. .. ...•... . . .. . 
Vought Corsair .. .. .. .. .. . ... .. ... . .......... . .. . ....... . . . .. .. .. . . . 

z. Enainea: 
Curt!ss ~-u Engines .. .. .. . ..... . ..... ... ....... . .. . (S:;e Airp!~nes) 
C urt!SS V -1 S70 Engm.es .................... . ..• .. .. , . . .. 
Curt!SS GV· •570,, E1\gmes .... .. . .. ... ... ...... .. ...... .. 
Curtiss H -1640 Eng1nes ....•.......... . .•........ •.• .. 
W right R-790A Engi nes.. . . . . . . . . . • • . . . . . . . . . . . • . . . • ; : 
Wright R-975 Engines .. •. .. .• .. ... . .... . .. . ....••... 
\Vrigbt V-146o Engines ... .. .............. ... .. .. .. .. " 
Wright R- 1750 E ngines . ... •.. ........ , ....•. ..• . .• .. 
Pratt & Whitney R-1340 Engines . ... ...........•..... 
Prat~ & Whitney R-1690 Engi nes . . . ••...... . . . .. •.. .• " 
Lihel'ty En~;incs Reconditioned.. . . . . . • . . . . . . . . . . . . • . . . " " 
(These e.ngmes are initial equipment for above airplAnes) 

8 ~urt!ss V-157o. , E •\gi nes . ...••... . .•. . . • . ... .. ... . .. .. ... . .. .. .. .... 
• Curtiss R-6oo E.ngmes ..•............................. . ... .. ..... . .. 
4 P ratt & Whitney R-1340 Engi nes ........................ ........ .. . 

'!8 \Vrigbt R-975 Engines .. ... . ...... .. ... .. ...... . ............ .. ..... . 
2 \Varner 110 H .P. Air-cooled Engines . ... . ... . ....... .. ... . ... . •.. . •. 

1240 Uberty Engines Remodeled . •. .. .. .. ......... •... .. . ... .. .. .. •.. .. . 

1106 
250 
700 

3491 
2Z00 

soo 
IS 

6 
6 

25 
5 

1300 

3. Miaeellaneous: 
Parachutes . . . . ... .. . •...... ... .• . .... ... .... . .......... .. ... .. ... 
W inter Fif;ing Suits ..... . ....... . ..•. .. ..... .. ..•. .. ..•... • .. . . . . . 

r,~i:-'~'crogg\~~~~- -~~·i.t~: : :: ::: : :: : :: :: : : : : : : : : :: : : :: : : :: : ::: ::: : :: : :: 
Summer Helmets .. .. . .•.. . .... .. •. .. . , . ..•.. . ... ... . .. ... . ... . ... . 

~~·~~!~~~. Jf~~~t5J{:j.4.'. ::: :: : :: :: :: :: :::::::::::::::: ::::::: ::::::::: 
Photographic Outfits . ........... .. ... . . . • .. . • .. .. .. ... . . .... . ... .. • 
Gun Cameras .. ... ... . .. ....... . ....................... .. ......... . 
Bomb Sights, T ype C-J .......•. . ..•.. .. ..•.... ... . . ••..... ... ... .. 
.BQmb S igh ts, Type L-1 .. .. . ....... . ....... .. ...................... . 
Sets Steel Backed Dearings for Liberty E ngines ....•...... . ... . .. . . •. 
Government-furnished equipment for future a irplanes .. .. • . ... .. .....• 
Airplane Equi_£ment and Accessories ...•. . . ... .....•.......•... . ••.. 
Power Plant t;quipment and Accessories ..... .. .. ... . .. . .... .. .. .. •. 
Photographic Equirnnen t. . . .... . ... . . .. ......... . ... . .... . .... •.. . .. 
Armament Equipment .... ... ... ... . . ... . ..........•...... . ... . •.. .. 
ll! iscellaneous .. ..... . .. ... .. • . •... . .............. . .. • . · ... · · • · · · · · 
T ransportation and Crati ng for Overs~ns ShipmenL ..•....•......•... 

657.789.20 

1,016,373·95 

s8o.J90.01 

5 17,083.30 
28,300.00 
7,500.0() 

83,01 1.07 
35,SUO.oO 

133,498. Io 
43,616.oo 
3,9()8.42 

IJ1 1UO.OO 

1,165,199·68 
380,905-37 
493,7z2. •s 

40, 0 00.00 
s66,oo1.57 
337,446·33 
•4 •·589·98 
53 1, 164.36 
710,067.46 
369,839·96 

55.905-00 

75.647·94 
J ,soo.oo 

24,727.88 
204,072-56 

4·530.00 
737,042.8o 

zo •,S39·8S 
z6,9so.oo 

J,21J.00 
44, 1]7. 13 

6,249-00 
4 , 287-47 

s.z.762.6;; 
•3,o61.oo 
17,304,00 

>96,900.00 
40,000.00 
8s,8oo.oo 

114,844-42 
188,897·75 
•67,21)8.]0 

s~202.6z 
63,639-89 

5.597-13 
135.874·29 

AIRPLANES DELIVERED TO U. S. ARMY IN 1929 
Fiscal Year 

No . Type and Modt'l Co .. tractm· 
. Uomhardment. Model B-z ..................... Curtiss Aeroplane: & Motor Co., lnc. 
Uomhardment , :Model LB·7 •.. . . ... . ...... .• .. . Keystone Aircraft Corporation 

1 

8 
90 Training, Model PT -JA .. .. . .... . . ... ... .. .. . .. ~onsolid atcd Aircraft Coq >oration 
21 Obser vation, Model O·•H ... . ....... .. ... ..... . fhe Oouglas Company 
40 Observation, Model 0-2K . . . . .. . ..... . •.. . .. . . T he Douglas Company 

Cargo, Model C·J A .. .. ........ ... . ...... ..... S tout Metal Airplane Company 2 

33 
I Q 

9 

Pursuit , Modd p., C .. . ... ... . .. ... .. ....... .. Curtiss Aeroplane & Motor Co., Inc. 
Ob$erya tion, l\Iodel 0-zH ( for National Guard). 'J'he. Douiflas Company 
PurSuit, Model P -12 ....•.•••.•.••.• • .••••.•••• Uoeu1g Airplane Company 
Pursuit. Model X P-1 «·A ... .. , . .• , ... .•. . ... .. . Hoeing Airplane Company 
Observation, Model 0-19 . • . .•.• •. • ...• • . . . • •.. 1'bomas .Morse Aircraft Company 
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No. Type <>nd Model Contractor 
4 Observation, Model 0 -:.H (for National Guard). Tbe Douglas Com_pany 

Cargo, Model F·lO·A (C-s) . .. .. . . ......... . ... Fokker Aircraft Corporatiou 
Observation, Model 0-28 ....................•. Chance Vought Corporation 
FC-2 Airplane .••............... . ...........• . Fairchild Airplane Mfg. Co. 
Pursuit Viper ............. : ................... Thomas Morse Aircraft Company 

BUREAU OF AERONAUTICS, NAVY DEPARTMENT 
Chief of Bureau .................................... Rear Admiral William A. Moffett 
Assistant Cltief of Bureau ..................... . .. . ...•...•...•.. Comdr. ]. H. Towers 

Organization 
The following divisions assis t in carrying on the duties of the Bureau of Aeronautics: 

Aclrninistr:\tion ... . •..•. .. •.. .....••.. ..•..••..• . •.........•... Comdr. A. H. Gray 
financial ........ ................ . . . .... ......... . ........ . ... Comdr. E. A. Cobey 
P lans .•.••........ . ...... . ....... . ...... . ..... ........... ... . Comdr. R. K. Turner 
Flight .. ............... ... . ..... .. . ... . ................. .. .. . Lt. Comdr. H. B. Cecil 
Material ...................................................... Comdr. S. M. Kraus 

Naval Air Stations 
Pensacola, Fla., Training-Commandant, Rear Admiral A. W. Marshall; Captain of 

the Yard, Comdr. E. D. McWhorter. 
San Dieco, Cal., Fleet Base-Commanding Officer, Capt. F. R. McCrary; Eltecutive 

Officer, J-t. Comdr. E. W. Spencer. 
Hampton Roada, Va., Fleet Base-Commanding Officer, Capt, E. ]. King; ~ecutive 

Officer, Lt. Comdr. H. T. Bartlett. 
Lakehurat, N. J., Lighter-than-Air-Commanding Officer, Comdr. M. R. Pierce; 

~:xecutive Officer, Lt. Comdr. F. C. McCord. 
Pearl Harbor, T . H., Fleet Base-Commanding Officer, Comdr. V. D. Herbster; 

Executive Officer, Lieut. S. B. Stadtler. 
Coco Solo, C. Z., Fleet Base-Commanding Officer, Comdr. A. D. Bernhard; Execu· 

tive Officer, Lieut. J. D. Alvis. 
Anac;oatl.a, D. C., Experimental-Commanding Officer, Comdr. A. H. Douglas; Execu­

tive Officer, Lieut. J. J. Clark. 
RDekaway, L. 1., N. Y., Naval Aviation Reserve Unit-Commanding Officer, Lieut. 

L. A. Moebus. 
Seattle~ W a.ah.. Naval Ai r Station- Commandinjl Officer, L t. Comdr. J, D. P rice. 
Great Lak .. , Ill., N .A.R.U.-commandin!f Officer, Lieut. John M. Hoskiu>. 
Squantum, Ma ... , N.A.R.U.-Commanding Officer, Lieut. G. C. Haeberle. 

Aircraft Squadrons 
Aireralt Squadrona, Scoutlnl' Fleet-Commander, Capt. J. J. Halligan; Senior Aide, 

Lt. Comdr. H. C. Wick. 
0\:)servation Squadron Two--Squadron Commander, Lt. Comdr. H. C. Frazer. 
Scouting Plane Squadron Fh·e- Squadron Commander, Lieut. M. R. Browning. 
Scouting :Plane Squadron Six-Squadron Commander, Lt. Comdr. C. G. H alpine. 
Scouting Plane Squadron Seven-Squadron Commander, Lieut. J. D. Lowry. 
Torpedo and Bombing Squadron Ni11e-Squadron Commander, · Comdr. E. W. Todd. 
Patrol S quadron Eight- Squadron Commander, Lt. Ccmdr. A. I. Price. 
Utili ty Squadron Two-Squadron Commander, L t . Comdr. J, F. Molon~y. 
U . S. S. Wright (Tender) (Fiagship)-Commanding Officer, Capt. R. F. Zogbaum; 

Exectitive Officer, Lt. Comdr. G. D . Murray. 
U. S. S. Patoka-Commanding Office r, Capt. A. Claude. 
U. S. S. Sandpiper (Tender)~ommant!ing Officer, Lieut. A. B. Dorsey. 
U. S. S. Teal (Tendcr)-Commanding Ol!i«r, Lieut. J. F. McCarthy. 
Aircraft Squadrona, Battle Fleet-Commander, Rear Admiral H. V. Butler; Senior 

Aide, Capt. K. Whiting. 
*Observation Squadron Thre~-Squadron Commander, LieuL J. G. Farrell. 
Observation Squadron Four-Squadron Commander, Lt. Comdr. Gail Morgan. 
Observation Squadron Flve- S<)uadron Commander, Lt. Comdr. A. R. Simpson. 
Fighting Plane Squadron One-Squadron Commander, Lt. Comdr .. ] . B. Kneip. 
Fighting Plane Squadron Tw~Squadron Commander, Lt. Comdr. F. W. Neilson .. 
Fighting Plane Squadron Three-Squadron Commander, Lt. Comdr. S. P. Ginder. 
Light. Bombing Squadron One-Squadron Commander, Lt. Comdr. J. H. Campman. 
Light Bombin!t_ Squadron Two- Squadron Con•mander, Lt. Comdr. H. M. Mulhnnix. 
Torpedo and Bombing Squadron One-Squadron Commander, Lt. Comdr. A. C. 

McFall. 
Torpedo and Bombing Squadron Two-Squadron Commander, L t. Comdr. A. E . 

Montgomery. 
Scouting Plane Squadron One-Squadron Commander, Lt. Comdr. H. B . Sallada. 
Scouting Plane Squadron Two--Squadron Commander, Lt. Comdr. D. C. \Vatson. 
Scout!ng Plane Squadron Three-Squadron Commander, Lt. Comdr. G. S. Gillespie. 
Scouting Plane Squadron Four- Squadron Commander, Lieut. W. C. Allison. 
Pat rol Squadr on Seven- Squadron Commander, Lt. Comdr. G. R. F'airlamb. 

•Temporarily attached to Aircraft Squadron$, Scouting Fleet. 
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Utility Squ;~dron One-Squadron Comm;onder, Lt. Comclr. J. H. Strong. 
U. S. S . Sa;ratoga. (Aircraft Carrier) (Fiagship)-Comm:mcling Officer, Capt. F . J, 

Horne; Executive Officer, Comdr. A. C. Read. 
U. S. S. L'tt:t:iflfJt'o" (Aircraft Carrier)-Conunanding Officer, Cap,t. F. D. Berrien ; 

Executive Office•·, Comd•·· J. H . Hoover. · · 
U. ·S. S. Langl~y (Aircr:tft Carrier):--Commanding Officer, C~pt: A. B. eook; 

Executive Officer, Lt. Comclr. M. A. Mitscher . 
. U. S. S. Aroostook ~Tcndcr)-Colnmandiug Offjcn, Comdr. W. G. Child; E xectitive 

Ofhcer, t .t. Comdr. R0y 1'f:iff. . 
U. S. S. Gannet ('I:ender)-Commanding Officer, Lieut. W. E. Tarbutton. 
Air.craft Squadrons, Asiatic Fleet- Commander, Comdr. A. L .. Bristol. 
Torpeclo and B(,nhiitg J~lane Squadr(m Five-SquadroJl Commander·, 'Lt. Comdr. R. S. 

Parr. 
Sc6uting Squai']ron Eight-Squadron Commander, Lt. €omilr. R:.l11h "Vynlan. 

Airship 
. . U. S. S. Los A1t(Jelcs- Commall<ling Office,!', Lt. Comdr. H. V. Wiley; Executive 

Officer, Lt. Comdr. B. J. Rodgers. 
J~i_gid Airship Training and Expcrimetltal Squadr'oit-Commanding O.fficer, l.t . Coma r. 

C. E. Rosendahl: 

Aviation Duty Other Than ·Department Stations and Squadrons 
Naval l,"orpedo St:.<tion; Newport, R. !.-Lieut. P. E. Roswall. 

. Naval AircraftFa9t~r>:• . U. S. Navy Yard,_ Philadci,Phia, Pa.-Manager, Comdr. R. D. 
\Veycrbach·or; Chfef Engmee~; l. t . Comdr. Do.nald Royce (CC). 

Naval Air Detail, Dahlgren, Va.-Officcr·in-Charge, Lieut. J. J, Balletltine. 
Aviation Mechanics' Sc:h6ol, Naval Training Station, Great Lakes, lll.- Lieut. 

A. B, And.rson. 
Aide· to Assistant Secretary of tb~ Navy (Air,), Navy Department, \Vasbington, 

D. C.-Lt. Comdr. R. P. Molten .. 
Bureau of Navigatiott, Navy Department, vVasliington; D . C.-l,t'. Coindr. VI. Cat>e· 

hart. . . 
Hydrografhic O.ffice, Navy Department, W'asJtington, D. C.-Ueut. (jg) J. P, W. Vest. 
Bureau o Orofuanc'\. Na,v7 Dep_artment, Washing~oit, D. C.-Llcut. F. I. Entwistle. 
Bureau of Engtneertng, Navy Department, \Vashmgton, D. C.-L1eut. H . C. l~ood, 
Aide t•) C-in,c , !J. S. Fleet, Staff-U. Comdr. C. T. Durgin. 
Aide to C-in-CI llattle Fleet. Staff- Comclr. E. E. Wilson. 
Office of Nava Ot•e•atio.ns, Navy Department, Washington, D. Ce- Lt. Comdr .. "V. K. 

Harrill (Board p:f In:spection and. Survey); Lt. Com:dr. ·R. E. Davison (Qperattons); 
Lieut. R. P. 1\f.c:Conncll (Fleet T raoiung) . · ' · 

Strength of Naval Aviation i·n 1929 

Navy : 
C<;>mmi; sione<! Officers ..... . .. •· ... . ...• .. ........•. _ . _. . . . .. . . . . . . . . . . 498 
Warrant' Officers ... ... . .... _. . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . :tz 
Enlisted M<!n .... • .. .• . .•.• . • . .. · · · · · · · 1 · · · · : · · · · · · · · · · · · · · • · · · · · • • • · · · · ·~ 

MaritJe. Co•·f>s.: , 
Commissioned Ol!kers .... - ....... .. ............... . .......... - ....... . ... . 
\Varraut Officers ..•.•...... _. _ ...... . _ ........ - ...•. _ .... • . . . - . .. . ... . • . , 
Enlisted Men . . .. .... . .... .. ................................... ; ........ .. 

NoN-PILO'f~lncludes students, observers, ground personnel, etc. 8s 

N.avy: 
Offi-cers ............ . .. .. - ... ...... .... ...•• •• •.,........... ... ........ . .. 323 
Enlisted ll·l en ...... . ..... . .............•.....•.•. -..•........•. : . . ... .... 11,469 

Mrwinc CorPs: 
Officers ... .. . . .. ..• , .... • . •......• , • , .... _ . , . , . , . •.•..•...•... . .• .• , , • ·. ; . 
Enlisted Men ...... ........................... ·, . •..•.• . , .• • .•.•... • ..•••• _ • 

ToTA.LS 

~~~r.,;i~~~ll; 'i>il~t~::::::::::::::::::::::::::::::::::::::::::: :::::::::::: 
778 

Navy non-pilot personnel. ................................................. ,11 ,792 
l\:tarine Corps non-pilot J>ersonncl .• : ..... ... ........ . ..... . ... . ............. I,.ojz 

. -12,8.24 
GRAND ToTAL, N avy and Marine Corps .•••.••......... · ......... : ... . ...•. . . -13,602 



APPENDIX 

Number of Naval Airplanes in Service 
1929 

bWs~~~fti~~30Pfati~; ·: : : : :: :: : : :: : : : : :: :: : : : ::::: :: : : : : : : :: : :: :: :: ::::::: :::::::: 
Torpedo and Dombing I'lrtncs .. ............... ... •....... .•..•...•.•.••.•••.•••• 
Patrol and Scouting ... . ... . . .. ............................••.•....•• ••• .•.••. .. • 
Training ........................ . . ..... · · · · .. · · · · · · · · · • • · · · · · · • · • •· · · • · · · • • • · · 

Total 

Types and Number of Planes, U. S. Marine Corps 
1929 

Fighting Planes .. .... ...... ... .............. •...... . . . ........ . ••..... ...•.•.•• 
Observation ...•.......••...................•.•..........................•..•••• 

f:!f~~n~11~ . ~:~~-~~~~:: ::::::: ::::: : : :::::::: : : : ::.::: ::: : :::::: :: :::: ::::: : :::::: : 

Total .. . . ........ . ... . ............ . .. . ....... . ... . ... . . ... ... ........•••... 

NAVY PURCHASES OF AERONAUTICAL E QUIPMENT 
1929 

Aircraft Cost 

164 
195 
210 

7 
160 

736 

93 

No. 
68 

181 
Fighting Planes ....... . ........................................... $I,tOJ,968.oo 
Observation Planes . . . . • . • . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . • . . . . . 2,494.228.oo 

46 
2J 

2 
103 

I>atrol att<l Scouting Planes ................. .... ..... ... ............ 2,228,6oR.oo 
Torpedo and Bombing Planes. ... . ................................. 6 t8,tt8.oo 
Ambulance Planes . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . 36,ooo.oo 
Training Planes . . . . • .. . . . . . .. . . . . • . .. . .. . . .. . . . . . . .. .. . . . .. . .. .. . • 9o4,111.00 
Spares ..... ..... ................................... ... ..... ....... 1,846,t88.oo 

Total ..............•.....••....... . .•••..... •........•....•..•. $9,231 ,4•• .oo 

Engines 
\Vright "Whirlwind" •..................•.............•........... $ 666.666.oo 
\Vright "Cyclone" . . . . • . . . . . . . • . . . . . . . . • • . . . . . . . . . . . . . • . . • . . . . . . • . . 843,491.00 
P ratt & Whitney "'..Vasps" ........ .•.. .•.•.. .... •..•. , •..........•.• 3,462,926.oo 
}>rat~ & )¥hitney "!;tor net"..... ...... ... . . ..... .... ..... ........... 28~,71 9.00 
CW'ttss Challenger . • . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . 6,8oo.oo 
"Jupiter" (E. \\'. llliss Co.) . ........ . ... . ..... . ................. . . . t8,ooo.oo 
"Jupiter VII" (:Bristol A. C. Co.)............................... .... 9,ooo.oo 
Spares . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •,324,1 so.oo 

Total ......•. • .•.....•.•...........•...........••.........•• .. $6,6 t6,75z.oo 

Airplanes Delivered to U. S. Navy in 1929 
N'l<mber 

Mode/ Delive·red 
F4B· t .................... 29 .. ....... ......... . 
FSC-4 .. ·I· . . . • . . • • . • . . . . • 37 .•••.•..•• •• ••••.•. 
XF]· t ... ... .............. .. .. ... . . ..... .... . 
Bristol Bulldog • . . . . . . . . . . • . . . ...... .•.•. .... 
OL·8 . .. . ... .. . .. .. ... . ... 20 ............. ..... . 
0 2U·• .... ........... ..... 37 .............. ... .. 
O•U·J ............ ........ 8o ............ .... .. . 

~~uJ(~,. ·.:: :::::::::::::::: 4; ::::::::::::::::::: 
XOJ·• ..•.....•........•. I •·· ····· ·•••·•·· ··· 
PS·" . ••. .. ... . .. .. .. . •.• . 2 •• •••••• •••••• •• ••• 

~Ki~. ·::::::::::: ::: :::::: 3~ :::: :: :::::::: : :::: 
PJM· t . . . • . • . . . . . . . . . • . . . 9 . .•.• • · • • · · · •• · .•.• 
XP: M·I .................. I .................. . 

TA-2 ··• ·······••······ ··• I •• •••··· ••••• •••• ·· JR-2 •.. ... .... ..•. .. .. .•. 2 .... ... ....•.. ... .. 

~~-31 ::: ::: ::::::::::::::: rS :::::::: :: ::::::::: 
XT6M- r ......•...•.....•. 1 • ••••••••• ••••••• •• 

XHL .. .... ........ .... ... 2 ••••••.•••••••••••• 
NK-1 .. ........ ... ..... ... r6 .... ...... ........ . 
NY-2 .. . . .. . . . . . . .. . . . . . . . 25 .... ... ....•..... • . 
NY-r ... . ................. 6r ......•...•........ 
XN3Y·1 · ... ..•.•.... ...... . .....•.. ... ....... 

Total . . • • . . . • . . . . . . • . . 423 

C o1<tractor 
lloeing Airplane Co. 
Curtiss Aeroplane and Motor Co. 
Derliner-Joyce Aircraft Co. 
B ristol Airplane Co. 
Loening Aeronautical Eng. Corp. 
Ch,mce Vought Corp. 
Chance Vought Corp. 
Chance Vought Corp. 
Keystone Aircraft Corp. 
Jlerliner-Joyce Aircraft Co. 
Sikorsky Aircraft Mfg. Co. 
S ikorsky Aircraft Mfg. Co. 
Glenn L. Martin Co. 
Glenn L. Martin Co. 
Glenn L. Martin Co. 
Atlantic Aircraft Corp. 
Ford Airplane Co. 
Ford Airplane Co. 
Gre;tt Lukes Aircraft Corp. 
Glenn L. Martin Co. 
loening Aeronautical Eng. Corp. 
Keystone Aircraft Corp. 
Consolidated Aircraft Corp. 
Consolidnted Aircraft Corp. 
Consolidated Aircraft Corp. 
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Aircraft Engines Delivered to U. S. Navy in 1929 
Numbc·r 

Mod.el Deli11cred 
R:-760 • :. : . : • . · . . .. .. : . :.. • 3 .... .. .. .. .. ..... · · 
R-790 . . . . . . . . . . • . . . . . . . . . 1:6·1 .. .••......•.• .• •.. 
R-540 . ..... . • •.. · · · · · · · · · 3 · · · · • · • • • · · •..•.. · • 
R-975 · . . • . . . . . . . . . . . . . . . . . 2 4 ••••••••••••••••••• 
l{-1.750 . . . . . . . . . . . . . . . . . . . 1'3.2 ... . . . . • ... . ..•... . 
R-1920 .... ; .......... : .. . 3 ................ . .. 
R-IJ4Q • • • • . • • • . . • • • • • • • • • 526 ••.• .•• . •. ••.• . • • • • 
R-1690 .. .... .. .. ... .. .... 36 ........... . ..... .. 
R-186o ......... .......... 7 ................. .. 
R-60<1 ... ,·.·.. .... . .. .. . . . .. 2 ... ........•• . ..••• 
}up1ter . .. . . . . . . . . . . . . . . . . . . ... . .. ... . ...... . 
Jupi (e,r_ \il~ : ................ _.. . .. . ..... ..... .... . 

Toti.t . : .. .. : .. .. .. .. .. 900 

Co?<tractor 
\V right Aeronautical Corp. 
Wright AeronautiCal C!lq>. 
Wright Aeronautical Corp_. 
'vV right Aerona·utical' Corp. 
Wright Aeronautical Corp. 
Wright Aeronautical Corp. 
Pratt & Whitney Aircraft Co. 
l'ratt & Whitne'y Aircraft Co. 
P ratt & WhitneY Aircraft Co. 
Cu~tiss Aeroplane ·and MoJor ·t o. 
E. W. Bliss Co. · · 
Jlristol Ai q ilime Co. 

AIRCRAFT APPROPRIATIONS, UNITED STATES 

t .g22-23 

1923- 24 

IQ2·4 - 2S , 
1925-26 

Army ... ..... .. 
Navy ...•... ... 
Air. Mail .. . •... 
N.A.C.A . .. . ... . 
Army ......... . 
Navl' ........ . . 
Air Mail .... • .. 
N.A.G.A . . ..... . 

~~~: :: :::::: :: 
Air Mail· ... ... . 
N.A.C .. A .... ... . 
Army· •.•.• . ....• 
Navy ........ .. 
Air Mail . .. . .. . 
N .. '\.C.A . .. ... . . 
Armi .. .. . .. . . . 
Navy ..... . . .. . 
Air 'Mail ..... .. 
N.A.C.A .... •..• 
Army ...•.•.••. 
Navy . . . ..... . . 
N.A.C.A . ...•... 
Commerce ..... . 
Army . ...... .. . 
Nav:y .. ...... .. 
.N .A.C.A . .• •. . .. 
C.ommerce ..... . 
Artily ..... . ... . 
Navy ........ .. 
N .A.C.A .. ... . . . 
Commerce ••... • 

$ 1 2,89:5,60~ 
14,683,59Q 
J,9o6,~o·oo · 

zto;ooo 
~2,4?6·;o·oo· 

<4,647,174 
x,soo,ooo 

zSa,o·oo 
14, I 1'3,04'3:80 
15 , ISO,oob 

2,750,000 
. 47o~oo.o ~ 

~:;~~~:g~·b: 
•,81<\,ooott 

534,ooo 
1 s,oso,ooo 
tS,so.s,•88 
2,6so,ooott 

513,00,0 
20,396,300 
.20,190,000 

513;oo6 
3,791;soo 

24,848,560 (I) 
Jz,r8g,s6o(z) 

~Ob,OOo 
4,361,850 

34,690,785 
31 ,430;ooo ( 2) 

I ;29Zl200 
6,416,620 

T.ota.l 

. ~29,688,590 

44,78z,Soo 

73,82g,6os 

( t )And c<mt-ract authorization of $s,ooo,ooo. 
( z)And contract authorization of $Io,ooo,ooo. 

f1t.cfe.a·se or 
Decrease 

- $6,305,000 
+1,270 ,1 59 

+6so,o66 
+Io,ooo 

-46!),000 
-36.4 16 

-400,000 
+73,000 

+1,687,043-80 
+$02.,826 

+•,2$0,000 
+187,000 
+S86,g56.2·o 
-360,000 
- tSo,oOo 
+64,000 

+Jso,ooo 
i:3.7IS,288 

-160,000 
- 2l,Ooo. 

+5.346,300 
4J ,594 .• 712 

+4,452, 262· 
+ •.z,o89,s6o 

+87,000 
+570,JSO 

+9,842;2'23 
-759.560 
+6gz, zoo· 

+z.os4,7·7o 

Net 

+J,6z.p,S6g.8o 

"~rPlu$. $z.Iso,ooo "contr;,tct authOrizatlon,S" ' fot additional pur~hases of aircraft. 
tPius $4,1 o·o,oc:><:> "contract authorizati·ons" fo t· add itional purcllascs of aircraft. 

• •);>Jus $6,z5o,ooo "contract· authori·z,atio.ns'' for additional purchases of aircraft. 
ttFor- .the contract Air Mail Service $soo,ooo was apprO(>riate.d for 1,9':26 and 

$z,ooo;oM was aJlowed for 1927. 
+Shows. amouo1t of inc>'ease. 
-Shows amount of decrease. 

Notit-Buclgct estimates for the fiscal y,e;>r 19,30-31 recomtncnded £or the Army, '$35,· 
823.473; Navy, '$32,:z.3o,ooo (and contract authorizatio•i for St?.tooo,ooo); National Advisory 
Committee for Aeronautics, $r,J2I,oqo; anti :Oepaitment of vommerce, $8,925,83'0', Total 
estimated amount, $78,JOO,J03. · 
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ORDERS OF FEDERAL RADIO CO MMISSION AFFECTING 
AIR TRANSPORT 

FEDERAL RADIO COMMISSION 

Wuhington, D. C. 

Sept. !I 1929. 
Upon motion duly made, secondc~ and carrie><! the following order was aclopted: 
It appearing that reprcscntativ'CS of the; a,viat ion transpon compa!lit:!; and agencies 

have conferred woth lnemhcrs of the Comsntsston and resJ)ons~bl e offictals of the Army, 
::-lavy, Dcrartm~nt of Commerce and Bureau of Standards, to the end that a suitable 
econosnica and comprehensive plan fo r the radio requirements of aviation be adoptee!, and 

It appearing that a ll of the representa t ives of said cornJ)(mics and agencies and offi· 
eials of tbe Government bavc carefully considered and approved such a plan , and 

It further appearing tha t said plan provides for an economical and scientific use of 
the frequencies involved, in the public iuterc$t, convenience and necessity~ _now·, tbercfure. 
acti ng under Section 4 (c) of tbe Radio Act of 1927 as amended, 

It is ordered that said plan be adopted hy the Comntission to be followed in the 
designation of fre9uencies for aviatioo1 l'urposes, as follows: 

1. To co·ordmate the use of radto facilities for tbe purpose of avia tion and to 
secure a 1naximum of flexibility in the use of tbe same, the Commission will and it 
hereby does, reserve the frequencies now set aside for use in aviation service and, in 
addition, reserves tbe frequencies 3136, 3142, and 3148 solely for this use. Upon proper 
apJ>Iicntion of any companies or agencies maintaining, or proposing to maintain. aero· 
nautical stations, if the Commission is satisfied that the particular al)t>licant is ()ttalified 
and that the issuance of the license or licenses in question would ser ve public mtcre~t . 
convenience or necessity, t he frequenc ies will be design31ed solely for usc by all of said 
s tations comprising a continuous series, or chain , a long a particular airway. The Com· 
mission will recognize new or di fferent chains from time to time and frequencies wi ll be 
designnted to them in accordance with this plan. 

2 . Aeronaut ical s tat,ions licensed pursuant to this plan will provide adettuate service, 
without discrimh\ation, for all and any aircraft of whatever nature. W here the service . 
provided by a chain is regularly used, as distinguished from casual, incidental, or emcr· 
IJ'~ncy use, the owners of the aircraft which use s uch chai n o r chains, shall co·OJlcrate 
amoniJ' themselves as to the operation, maintenance, operation and liability of the stations: 
Provided, however, that nothing herein will impose upon the Commission any authority or 
r esponsibility whnte ver with reference to the private business or transactions of any license. 

3· All frequencies reserved for aviation purposes shall be designated in three classes 
as follows: 

(a) frequencies used by aeronautical or aircraft stations on a chain or chains f or 
cornn1unication purposes. 

(b) frequencies used for distress, calling, and navigational service. 
(c) experimen tal frequencies which will include all communication frequencies other 

than those in use on a cl>ain or chains, a ll such experimental frequencies shall. 
be subject I? change by the Commission during t he term of the license without 
advance notice or hearmg. 

4· Frequencies designated for usc by aeronautical s tations shall not be used for 
point·to-point ~rvice: Provided, ho"•ever, that point-to·point service may he carried on 
cmly where wire lines are not available or where the delay in the tr ansmission of wire 
messa~res is suc.h as t o create a hazard to life or property and then solely for emergency 
messages and for meteorological service. Any licensee o£ point·IO·J>Oint service shall be 
requi red to transmit emergency messages for the general public relating to the safety of 
life or property. 

S· The Airways Division of the Department oi Commerce has established a master 
map showing ( r) the locatio n of all aeronatttical statioM, ( 2) all navigational aids1 and 
(3) the frequencies which have been designMed by the Commission for use on fartocular 
chains; and all proposed chains ( following, connect ing with or independent o existing 
chains) will be referred to this tnap, of which the Commissiou will maintain an exact copy. 

6. The initial chains will be established as indiCated upon thi s map in colored lines. 
the colors having the following designations and frequency designations. 

JlROWN 

Universal Air I.,ines 
Aviation Corporation 
Uraniff Air L ines 
Central Aj r Lines 
Continental Air L ines 
Northern Air Lines 
Soutbem Air Transport 
T exas Air Transport 
Gulf Air Lines 
Interstate Air Lines 
Clifford Ball 
Colonial Air T ransport 

Day aircraft and aeronautical station 
Night a ircraft and aeronautical station 
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{

\\'estern Air E x1>r.ess }3,070 
Standard Air Lines s.69o 

Mid-Contine nt . 3,460 
\Vest Coast Atr Transport 8,c15 

{

Transcontinental Air Trnns-l 
port 

National Air Transport ~.344 
Northwest. Airways J 1 .~24 
Pitcnirn A_viation 
:Maddux Air L ines 

{

Hoeing J\ lr Transport } 
J?,acific J\ir Trat)SPOrt s,66o 
Stout A1r Serv1ces 3 142 
Varney Air Lines ' 
Nntiona l Parks Airways 
Pan American-Grace Airw:•ys 8,01 s 

Point-to-point, aeronautical 
:Point-to-point, aeronautical and aircraft and 

aeronautical 
Aircraft and aeronautical s tation 
Point-to-point aeronautica l, day only 

Day, aircraft and aeronautical station 
Night, aircraft and aeronautical station 

Day, aircraft and aeronautical s tation 
Night, aircraft and aeronautical station 

Pan American Airways 5,6')0 
Point-to-point aeronautical, day only 
Aircraft and aeronauti cal station, day only­

also point-to-point aeronautical, night only 
2,6S2 )lavigation 
3,070 Night, aircraft and aeronautical station 

The distress, calling and naviga tiontl frequencies shall be assigned as follows : 
278 kc. C:tlling and working frequency from all ground stations to itinerant aiq>lanes. 

Power not to cxc.eed 1 o wati S. 
333 kc. 
s7s kc. 
soo kc. 

Intcrnnt.ional air call ing frequency. 
Radio compass. 
lntcrrwtional calling and distress frequency for sh ips and airc raft over the seas. 
National calling frequency for a ll transport and itinerant ai rplanes. 3, t o6 kc. 

5,525} 
11,050 kc. 
16,s8o 

393} 400 
414 kc. 
420 
4 57 

Primarily for coastal stat ior.s and ships. May also be assigned to llircraft 
only for purpose of calling A.V.S. Coastal station from aircraft in Hight over 
the sea. 

For st ations on chains, provid ing no interference is caused with other 
services. 

3J3 kc., 
4'4 kc., 

soo kc.-calling } For aiq>lanc.~ on sea fl ights desirin!f inter'mcdiate fre<juencics. 
457 kc.- workl ug Those desiring high i re.quencics wtll use those for maritime 
375 kc.-compass calling and working. 

7· No aeronautical stat ion will be licensed to use mo.-e than t K\V power on fre­
(!ue.ncies of t,ooo kc. and above. 

8. All aeronautical st,.tions will maintain a watch on such frequencies and for such 
periods as the Air ways Division of Lite Department of Commerce may designate. 

9· For t he purpose of the foregoin!(. two types of aircra ft a r e defined: (a) transport 
airplanes-those commercially transporting persons and/or property and operating reg· 
ularly on fixed routes, and (b) itmemnt airplanes- all those other than tr ansport or 
government airplanes. An aeronautical stntion shall be understood as being capable of 
giving: 

( 1)" lc(rQ.und·to·i!latiC communication 
(2) point·to-pou\t communication 
(3) d istress, calling' and navigational service 

to. From time to time after the n<loption of this order representatives of the avja· 
tion companies and agencies mentioned herein, together with representatives of all av1a· 
tion companies or agencies which wish to participate herein, shall confer with members 
of the Commission and responsible officials of the Army, Navy, and Departmt>nt of Com· 
mcrcc, to the end t hat this plan may be modified so as to conform with experience i n the 
operation thereof and developments in the arts of radio and aeronautics. 

11. This order is and shall be construed as a regulation of the Commission, violation 
of which will be cause for r evocation as pt·ovided by the Radio Act of 1927, as amended. 

FEDERAL RADIO COMMISSION 

W ashington , D . C. 
Oct. t, 1929 

The Commission adOJ>ted the following amendments to be incoqlOrated with the 
Aviation Plan of Sept. 9, 1929. 

r. T hat the frc<)uencies t2,18o and 12,zto kilocycles, designated by the P resident 
as reserved for Government experimental s tatio•ls, but avail.1ble for assignment to com· 
me~cial companies subject to recall by the Government upon six months' notice, be made 
avatlable on such temporary basis for emergency aeronautical point-to-point communica· 
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tions on cbains during (laylight hours only, provided, howe,•er, applicants clcsio·irog the usc 
of such frequencies can show by reason of distance to be wo rked that such frequencies 
arc required. 

2 . T hat the channels, 6,t >5 to 6,410 kilocycles inc lus ive, h~rctofore <le•ignatetl for 
3ViMion be made availahle to all chai ns fo r primary assi~;nmcn t to plnnc•tO·I(rottnd and 
grou.nd-to-plnne communication, :\nd second:lrily fl)-r emergency neron,.tutical point-tO·JlOin t 
serv•ce. 

J. That r>:aragraph s ix of the September 9 plan be modified with respect to the 
fiLuf: chain to read as follows: 

J\Vestcrn Air l:xpress 
St11111lar<l All· Lines 
Mid-Continent 

ULU £ I 

l \Vest Coast Air 
} 

3,<:>7<:> Acronauticnl an<l 1\ircra fl 
3.460 Pou:t-to-point ac•·on~u tical 
6"350 P rirua1ily for Ai1·cr:tft and Aeronautical. 

Secondarily for point-to-point aeronautical 
8,o•s . . . 

Transport l2, !SO l rocnt-tO·flOtnt aeron~uttcal, day o nly 
4· Th1•t such ex is ting licenses for aeronautic-al nncl aircraft stations as (lo not c.on­

fo rm to the Plan of September 9, and amendm ents thereto, be so modified as to conform to 
said plan." 

DIPLOMATIC SERVICE OF THE UNITED STATES 
Anny 

Berlin, Germany ......••.. . . Maj. George E. A. Reinbcrg, U. S. A_. Assistant 1\lilitary 
Attache for Air;_ Germany, Austria, .._zechoslovakia, Den· 
mnrk, Nc:.therlnnos, S\•.rcflen, Switzerland. 

Paris , France ... ......... . .. Maj. Barton K. Yount, U. S. A., Assistant Military Attache 
for Air; France and Spain. 

London, England ...•...•... Maj. Hubert R . Harr.oon, U. S. A., Assist;,tnt Military Attaclu: 
for Air; Great Dritain. 

Rome, Italy ..•.. . . ... ..... . Maj. George E. Lovell, U. S. A., Assistant Military Attache 
for Air; Italy. 

Navy 
London . ....... . ...... . ... Lt. Comdr. \Vm. D. T homas, Assistant Naval Attache for 

.1\vintion. (Also accredited to Pal'i$1 The Hngue, Dcl'lin, 
Madrid and Lisbon.) 

Rome ... •.. ............... Comdr. }>. N. L. J3elli.nger, Assistant Naval Attaclu! for A via· 
tion. 

Naval Representative (Aviation), U. S. Navnl Mission to Dran1 L t .. Comdr. Paul Cas>'3rcl. 
Naval Representative (Aviation), U. S. Naval l'><Iission to Peru , Lt. Comdr. 13. }{. '"'>'alt. 

DIPLOMATIC SERVICE T O THE UNITED STATES 
Great Britain ..... ..... ... .. Winf(_ Comdr. T .. 9· H.etherinf!ton, C.B.E., if<ir AttachC. 
P eru .. ... . , .. ...••....•.•. Col. Jose Urdamvaa Gmes, Mohtary Attache. 
Mexico . ......... .... .... . Seilor Co ronel Don Samuel Rojas .• Mi lita ry Attache. 
Italy ... . ............•..... Comdr. Silvio Scaroru, ,\ir Attache. 
Spatn . ... ....... .. ........ Maj. Victo.riano Casajus, Royal Spanish Army. Mili tary 

.Attach~. ' 
Cuha .. . ......... . ........ Capt. Enrique A. Prieto, M ilitary Attache. 
Vrance .•. ...... ..... ...... 'Maj. Georges Thenault, Assistan t Military Attache for Aero· 

nautics. 
Chile .. . ..•. . .....•....... Maj. Zorobabcl Calcno, Militar>' Attache. 
Japan : . . . . .......... .. .... Col. IIisao Watari, I.l.A., Mi!i!ary AtlaciH\; 
.Argcnttoa .... .... ...... .. ,Lt. Col. Angel M . Zu oaga, Mahtary Attache. 
Poland . ........ ... ....•.. Mr. \-Vi told \Vnnkowicz, Commercial Counselor. 

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS 
COMI'ILED nv BuREAU OF FoREtCN KX D DoMESTIC CO>t>!E1tC£ 

DIWAR'TMENT OF COMMERC~, \\'ASlllt< CTOr<, ]). c. 
The followit\g lists are preJ)arcd for the convenience of American exporters and mantt· 

facturers of ai rcraft, part$; acccssot·ies, and supplies who wish to place information 
r egarding their products before ae ronautical officials and bureaus abroad. 

ARGENTINA 
Coronel Luis A. CassinclH, Director del 

Servicio Aeronautica del Ejericto, Min­
isterio de Guerra, El Palomar F.C.P., 
Buenos Aires. 

Tetlicntc-Coronel Jorge Il. Cri spo, Di· 
rector del Acronautica Civile, Minis· 
terio de Guerra, El Palomar F .C.P., 
Ducnos Aires. 
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AUSTRALIA 
Lt. Col. H. C. Drinsmead, Controller of 

Civil Aviation, Department of Defense, 
Melbourne, Aust1'3lia. 

AUSTRIA 
.Ministerial Councillor Dr. Victor von 

l( rauss, The Federal Ministry of Com· 
merce and Transportation, Sec. 49, 
Aviation Department, '• Stubenring L, 
Vienna. 

BELGIUM 
Major Dhanis, Technical Director of 

Military Aviation, Ministry of Nat ional 
Defense, 2, Rue de La Loi, .Brussels. 

Cenerai.Major Van Crombru!l:ge, Chef, 
Administration de I'Aeronauttque, Min· 
istry des Post.es et T elegraphie, .Brus· 
sels. 

Captain-Commandant, Crabbe sous·Chcf, 
Administration de I'Aeronauti9.ue Min· 
istry des Poste.s et Telegraphae, Brus· 
sels. 

BRAZIL 
General Mariante, Director de Aero­

nautica1 Escola de Estarle Maaor, Rio 
de Janaero. 

C<1ronel Othe.n de Oliveiria Santos, Com· 
mandante de Escola de Aviacao Mili­
tar, Campo dos Affonsos, Rio de Ja· 
neiro. 

Cont ra Almirante Al varo Nunes de Car· 
valho, D irector General de Aeronautiea, 
Mini~terio da 1\Iarinha, Rio de Janie ro. 

CaJtitao de .Mar e Guerra Carlos Alves 
de Souza, Commandante de Escola de 
Aviacao, lib a do Governador, Rio de 
Janeiro. 

STATE OF SAO PAULO (Sio Paulo 
Militia) 

Mr. Orton Hoover, Rua Atl:111ticn 17, 
Si!() Paul(). 

SAo Paulo State Police Air Service, 
Coronel Pedro Dias de Campos, Com· 
mandante da Forca Publicn, Av. '!'ira· 
dentes, 13, Sao Paulo. 

BULGARIA 
Director P. D. P oplcriesteff, Bureau of 

Aeronautics, Sofia. 

CANADA 
Col. the Hon. ]. L. Rolston, Minister 

of National Defense, Department of 
Defense, Ottawa, Ontario. 

Mr. G. ]. Desbarots, Deputy :Minister of 
National Defense, Department of 
National Defense, Ottawa, Ontario. 

Wing Comdr. L . S. Dreadner, Act· 
ing Director Royal Canadian Ai r 
l~orce, Department of National De· 
fense, Ottawa, Ontati\). 

Wing Conidr. J. L. G1>rdon, Director 
of · Civil Governme nt Opera tio11s. 

Mr. J, A. Wilson, D irector of Civ il Avi­
ation, Department of National Defense, 
Ottawa, Ontario. 

W ing Comdr . E . W. Stedman, Chief 
Aeronautical Engines, Department of 
National Defense, Ottawa, Ontario. 

CHJLE 
Col. r.i. Merino, Director de Aviaeion, 

Ministerio de Guerra, Sant.iago. 
Chief of Naval Aviation, Luis A. Davila 

E., Capitan de Fragata, Valparaiso. 

CHINA 
Naval Air Establi~hment, Mamoi, Foo· 

chow, China. 
Frazar, Federal, Inc. Mukden, China, 

with head office in Tientsin (large 
importer). 

COLOMBIA 
Sr. Renoifo, Minist erio de Guerra, Bo· 

gota. 
~i· H eDJ"i P il iehody, J ere de Escuela 

Militar, Madrid , Bogota. 
Sr. Josede Jesus Garcia, Minister de 

Correos y Telegrapbos, Bogota. 

CUBA 
Dr. Jose Antonio Montalvo, Chief of 

Communications, Havana. 
Military Aviation : Capt. :Manuel Aro­

zarena y R eyes, Hovunu. 
Commandante Ovisio Ortcgu, Havana. 
nrig. Jose Semidey, Suarez y Diaria, 

Hal·ana. 

CZECHOSLOVAKIA 
Frantisek Udrzal, Minister of National 

Defense. 
Lt. Col. Zdenek Kittler, Chief Sec. 
Administrativ~. 

Maj. Eng. Julius P hilip, Chief Technical 
See. 

M~. Karel Kulin, Chief Supervisory 
!)ec. 

Ministry of National Defense, ul Narodni 
Olrany, Prague-Bubence. 

Dr. Frantissele Spina, Minister of Pub· 
lie. Works. 

Chief · Ing. V. Roubic, Chief of Trans­
portation Division. 

Ing. Zdznko Janak, Chief of Aviation 
Sec. 

l ng. J. Najbrt, Administrative Sec. 
lng. H . B erounsky, Administrative Sec. 
D r. l ng. Gustav Sticha, Teehnieal Sec. 
Ing. F. Stoces, Technical Sec. 
Ministry of P ublic Works, Prague· 

S miehov. 

DENMARK 
Army: Col. J, P. Koch, Aviation Corps, 

Krigsministeriet, Copenhagen. 
Navy: Capt. A. E. V, Grandjean, Chief 

.. .:\via.tion Corps, Marineministeriet, 
Copenhagen. 

Civil: Mr. Kmad Gregersen, T rafikminis­
teriet, Copenhage n. 

EGYPT 
D. D-. Lon~, Air Consultant, Ministry of 

Communacations, Cairo. 

ESTHONIA 
Lt. Col. A. Steinberg is in command of 

the Air Force T allinn. 
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FINLAND 
Poubustusministerion lnsinooriosasto, 

Teknillisen Toimiston Paalikkof Kor· 
keavnorenkatu .u, llelsinski, Fin and. 

Lt. Col. W. Vuori, Chief of Air Force. 
Purchases of flying equipment made by 

Col. Kuut Solin, Chief, En~-iueering 
Department, Ministry of Defense. 

Mr. K. R. Salovins, Referee at Ministry 
of Communications and Public Works 
(in charge proposed Civil Aviation 
Dept.). 

FRANCE 
Ins:enieur General du Genie Matitime 

Fortant, Director du Service T echnique 
de I'Aerouautique, Paris. 

General Dumesnil, Directcur de I'Aero· 
nautique Militaire, Paris. 

Capitaine de Vaisseau j. ] . ] . N. La· 
borde, Directeur de I ' Acronautique 
Maritime, Paris. 

CREECE 
General Mazarakis Hellenic Ministry of 

War, Direction of Aeronautics, Athens. 
Captai n Domestica, Hellenic Ministry of 

Marine, Direction of Aeronautics, 
Athens. 

HUN CARY 
Charles Vassel, Chief, Royal Hungarian 

Aerial Office, II, Fo-u, 6, II, Budapest. 

INDIA 
A:r Vice-Marshal Sir F.. r.. F.llingt.onj 

K. C. B., Royal .Air Force, Imperia 
Secretariat. Raisina, Delhi. 

JAPAN 
General Moue, Air Service, War Ministry. 
Admiral Yamamote, .Aviation Branch, 

Navy Ministry. 
Mr. Yamagiya, Commercial Aviation. 

Ministry of Communications. 

LATVIA 
Col. Dashko, Commander of .Aviat:ion 

Regiment, Riga. 
Lt. Col. Jakubov, Chid of Naval Avia· 

tion, Riga. 
Mr. Auzins, Director, Post and Telegraph 

Dept., Ministry of Communications, 
Riga. 

LITHUANIA 
C4~t. Gustaitis, Assistant Cbief of .Avia· 

hon, Ministry of Defense, Kovno. 

MEXICO 
Brig. Gen. Jose Luis Amezcua, Chief of 

Aviation, Mexican Army, Valbuena, 
D. F ., MeXico. 

Engineer Juan Guillermo V!llasana, Chief, 
Aviation Bureau, Department of Com· 
munications and Public Works, Mex· 
i<:o, D. F. 

NETHERLANDS 
Mr . E. Th. de Veer, Director, Air Navi­

gat ion Department, Ministry of Public 
Works, The Hague. 

NETHERLAND EAST INDIES 
Lt. Col. Hoeksemade Groot, Chief, Army 

Aviation Department, Datavia, Java. 
Lt. t st Cl. J, Olivier, Department der 

Marine, Weltevreden, Batavia, Java. 
Group·Comdr. E. A. Brunner, Naval F1y· 

ing Station, Batavia, Java. 
Capt. W. Leenderts~,. Department Van 

Oorlog, Bandoeug, J ava. 

NEW ZEALAND 
Maj. Gen. R. Young, General Officer 

Commanding New Zealand Ait· Force, 
Wellington, New Zealand. 

NORWAY 
Col. G. Gruner, Chairman, Eprsvars­

departementels Luftarl.$rad, P. 0. Box 
313, Oslo. 

PERSIA 
Col. Ahmed Khan Nakhitchevan, Chief 

of Aviation Bureau, Ministry of \'far, 
Teheran. 

PERU 
Capitan H. B. Grow, Director Aviation, 

A neon. 
Lt. Col. K. B. Von Doering, Director of 

Military Aviation. 

POLAND 
Mr. Witold Ctapski, Department Di· 

rector, Ministerstwo Kolei, Warsaw 
(Commercial). 

Col. Ludomi l Rayslei, Chief, Aviation 
Department, Ministry of War, Warsaw. 

PORTUGAL 
Gen. Luis Domingues, Inspector-General 

da Aeronautica Militar, Ministerio du 
Guerra, Lisbon. 

RUMANIA 
Dlui, General Rudeanu. 

Aerunautic, Ministerul 
Bucharest. 

SALVADOR 

Department 
de R azboi , 

D r. J>io Rom:ero Bosque, Minister of 
\Var, Marin·e and Aviation, Salvador. 

Gen. of E ngrs. Carlos Carmona, First 
Chief of Aviation, Sa lvador. 

S IAM 
Purchases U . S. Materials through T he 

J nternational Engineering Co., 250 Park 
Ave., New York City. 

(Dureau Aeronautique, D epartment de 
Guerre, Bangkok, Siam.) 

SPAIN 
Col. Sr. Don Alfredo Kindclan, Ministerio 

de Ia Guerra, T ercer a Seecion J efatura 
Superior de Aeronautica, Actarnirano 
31, Madr id. 

SWEDEN 
Combat Aviation : Chief of Air Service, 

Gen. K. A. B. Amundson. 
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Civil Aviation: Chief of Air Traffic 
Board, Mr. C. J. Carlberg-Under·Sc-c· 
retary Department of Communica~ions, 
Mynttorget 2, Stockholm. 

SWITZERLAND 
Director of Civil Aviation (Office Aerien 

F ede ral), :Maj. ai'E. M. G. A. lsler, 
Department des Chemins de Fer. Dati· 
men t ~ord No. sz, Berne. 

TURKEY 
Abdul, Ha.lik Uey, M inister of Notional 

Defense. 
Fcvzi l'asha, Chief of General Staff. 

Muzzafcr P nsha, Chief of Inspectorate 
General of Military Aviation. 

Eski Chehir, Turkey. 

URUGUAY 
T enientc Coronel Don Cesarco L. Bcriss<J. 

Di rector de Ia Escuela Mi litar de Avia· 
cion, Gamino :Mendou, Montevideo. 

VENEZUELA 
Gen. Jose Vincente Gomez, El Min· 

isterio <lc Guerra y _ Marina, Caracas. 
Col. lJanid LOJ,>e7. Hcn ri<IUC, Director 

School of Mihtary Aviation. Caracas. 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 
Aero Digt!st, 220 \V. 42nd St., New York, N. Y. 
Aero Mechanics, Experimenter Publishin~ Company, 381 Fourth Ave., New York, N. Y. 
Act·on-tuth'c Review, National Aerouauhc Association, 9 10 Seventeenth St., 1\. 'N .. 

W11shington, 1). C. 
Aci'OIUmtical lo,;rual of Commerce, S immons Acronautic:d Interests, Chamber of Com· 

rnercc llldg., Los Angeles, Cal. 
Aero.uwtica/ Worltl, 1709 W . . 8th St., Los Angeles, Cal. 
Aero11at~tics, 6o8 S . . Dearborn St., Chicago. Ill. 
Airet·af t A{/e, 1or6 BaJtimore Ave., Kansas City, Mo. 
Ai•·port Constrllclion and MMIII{!Cmtmt~ 14 5 S. Sprin)( St., T, os Angeles, Cal. 
A·irpol'ts, Bank of .Manhattan Dldg., l·lushing, Long· I s land, N. Y. 
Air Transportat·io••, 1265 Broadway, New York, N . Y. (Weekly). 
Air Trove/ News, 1500 Buhl Bldg. Detroit, :Mich. 
AirtuaJ Age~ Simmons-Boardman Publi~hing Company, 30 Church St., New York, r\. Y. 
Amcrrcan A11iotor, 101 \V. 31st St., New York, :-<. 'Y. 
Av·iatio11, McGraw·Hill Publishing Company, 1oth Ave. and 3.6th St., New York, N. Y. 

(Weekly). 
Aviatio11 oml Mccllanics, 1841 B roadway, New York. N. Y. 
Aviatio~> E11gi11uf'ing 52 Vanderbilt Ave., 1\ew York, N. Y. 
Daily Ncws .Rcco,·d., Fairchild News Service, 8 E. 13th St., New York, N. Y. (nai!y). 
Jll ... oer,•t•••l Air N /Jws, 6040 Ho!lywoocl .Blvd., 11ollywood, Cal. (Weekly). 
ii<Iodd Airpla11c News, Macf:•dden Building, 19: 6 Broadway, New York, N. Y. 
P,>t'ific A;rporl News, 212 Puk St., Portland, Ore. 
Pacific Fly<·r, Air World l'uhli<hing Company, 308 (lalboa 'Ridg., San Francisco, Cal. 
Pilot, 524 S. Spring St., Los Angeles, Cal. 
So<~than Aviai•Oit, \V. H. C. Smith Publishing Company, Grant Blclg. , Atlanta, Ga . 
Sport sman Pilot1 55 1 Fifth Ave., New York, N. Y. 
U. S. Air Sc1'VIl'i'S, Star Builclln)(, W:1sliington, 1>. C. 
W estcm Fl~·ill{!, 145 S. Spring St., l.o~ Ange les, Ca l. 

FOREIGN AERONAUTICAL MAGAZINES 
Argentine 

A1111/lrio·G••ia de Ia Aeto111uct ica- Buenos 
Aires. Aviacio11-U r u g u a y . 1093, 
llucnos Aires. Bolcti11 de Aero1lalllico­
J1uenos Air.:s. Boldin dr l Acro·Club 
A••ucmt.i1tc- Avcnid" cle Mayo, 0646, 
Jluenos Airi.!S. 

Australia 
Airuaft-J>cacock House, 486-490 llourke 

St. , llfelbou ruc. 
Austria 

Fluo- Traungnsse, 11, Vienna II'I. Flur1· 
~~~"U mrd Jacllt-F rddricbstrilSse, 3, 
Vienna 1. Oott>rrcisr/r.ischrr MotOI' 
du l'lts{}- ] Oscfstacler," rassc, 87, Vienna 
VII. 

Belgium 
8111/eti" d'l11/t>moatio11s d11 St!l'rCiarint de 

J>roJ>agattdc Acrouautique-go rue cle 
Ia l.oi. TJrus~els. /Jn'lcthr du l.al>ortr· 
toir•• A e•·otcchniq1<e - J~ hode Saint· 
Gc ru)se.les·Bruxelles. Co nquetc de /'Air 
-16 Rue de Namur, llrussds. 

Brazil 
Ac~ot1a.utira-1 51 Avenida Rio Branca, 

Rio de J~niero. Aviacao-Escola de 
Aviacao Militar, Rio de Janiero. 
Aviacao Nacio11ol- 1 r o Avcnida :Rio 
Dranca, Rio de )'11nlcro. 

Canada 
AirC'I'a/t n111l Airways-Toronto. Ca11o· 

di<m A;r Review-Grosvenor at Day 
St. , T oronto. Cawulia•• A v intion-z ro 
Du.ndas St., \V., Toronto 2. 

Chile 
Au.to ~~ Turismo- Delicias, t J i J, San· 

tiago. 

China 
/ l nomwlics- Pekin. y,. P/Jt>ng- Pekin. 

Cuba 
El A1ttomot,if et A<."roncutt1~cn.-Teni·cn (" 

1·ey, 9 2, Havana. Uc'f..•.ista del Trans· 
porte- Ave de I• l{epublica, Ss. 
Havana. 
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Cuc:hoalovakla 
Fl«gwcset~-Konviktgasse, :2, Prngue. 

Letec--13 Lucernburska, Prague XII. 
Letectvi-Tr. M Focbe, 8, l 'rague XU. 
Le Mois tUr.otwlltiq<~c Tcl .. ,·oslovaque 
- Tr. M Foche, 8, Prague XII. 
Zpravyq·L~tecwi- Let nancy, Prague. 
Zpravy Voje nskclto- L.etnaney, Prague. 

Denmark 
Motor lv!cmde11s Mngasi11- Set. Pedcr· 

straedc, 34·36, Copenhagen. 

Finland 
Aero - Itmailuvoimen E.sikunta, Hel· 

singfors. 

France 
L'Aeroa u to-47 Rue de Ia Vicrorie., Paris. 

L'Aeronautique--ss Quai des Grands 
Augustins, Paris. L' A erophilr-35 Rue 
Fran9ois, Paris. Les Ailn-40 Quai 
de., Celestins, Paris. L'Air-s Rue de 
J' l sly, Paris. Dulleti" de Ia Cilamb·re 
Sy>tdicale des h ld>utrics A tirolla<ttiq c!e 
--9 Rue Anatole-de·Ja.Forge, Paris. 
8 11llctin de Ia Fldlration A lronaut iquc 
lnt••••nationalc-:1~ Rue Francois, Paris. 
Bulleti" de Ia L•r;ue Aei'OIIauUque de 
Frana --g Rue Montaigne1 Paris. 8t~l­
letill de Ia Nooioation Aerumae-7 Rue 
St. Lazare, Paris g•. Bulletin Tuh­
niqe~e de~ 8urca 11 VuilllS--Jl Rue 
d'Qffemont, Paris. Le Doctcme11t Airo­
taautique-6s Faubourg Poissonniere, 
Paris 9•. DrqiJ AirU1>-4 Rue T roncbet. 
Paris. Etudes A4rot:autiques-~8z Rlvd. 
St. Germain, Paris. 1. ' btdicateur 
Aertcn- s Rue de 1'1::,1.)', Pari:.. R evue 
des Forces Adricmac$-55 Quai des 
Grands A ugustins, Paa·is 6°. La Tuh­
llique Acrolla-~<tiqe~e-s Rue de l'Islv, 
Paris. La Vie Aerkm•-e-7 R ue de 
Metz, Paris. La Vie Maritimt et 
Aeriem1c- 24 Rue des Ardennes, Paris. 

Germany 
Der Adkr-Seyfferstrassc, 66c, Stuttgart. 

Ae~tomobil u11d Flugvukehr-U hlancl­
str., 184, Charlouenburg. Automobl1welt· 
F/ugweii- Dreitestr., s.p, Berlin, C. 2. 
Der De~<-tsche S portJlicocr- Kt·ausen&tr., 
35, Berlin, S. VI!. !9. Fl.,gsport­
l3ahnbofsplatz, 8{ Ber lin, "V. 62. l karus 
-Luftfahrt.Ver ag G.m.b. H ., Kratt­
senslr., 35, Berlin, S. \ V. 19. !/Ius· 
1-riert.e F fug· Woche-Bttdepestcrst rasse 
35. Dcrlin, W. 62. L><ft·Und Kraft· 
fahrt-Michaelkirchplatz, '• Berlin , S. 0. 
I6. L••ftfnhrt-Linkstrasse, 38, Berlin, 
Vv. 9· L.t<ftsclta·u.-DJumensbof, 17, 
Berlin, \V. 3S· Luftwocht- Blumenshof, 
17, Dcrlin \V. 35· L<~ftwcg-Diumen s­
hof, I7/ Dcrlin, W. 35· Nnchricllten 
fii,. L<~ tfa/Jrcr- Radetzkirn, :U e r I i n , 
S. W. 48. Zeitschrift fiir dosgesnmtc 
l.tcftrecht-Gcnthiners trasse, 38, Dcrlin, 
W. 10. Z~itschri/1 Lil•· Flu~terhnik 
~rinic:!otor·luftschitfa 1.-t - Oh enbu rg, 

Great Britain 
Aerial A. 8. C.-4 Dike St. Adelph i, 

London, W . C. 2 . A e'I'O Field- Sutton 
Coldfield. Aeroplane - 175 Pic:.di llv, 
London, W. I , Air (Formerly Arr 

Lcag14c Bullctin)- As tor Hou•e. Alrl­
wych, London, W. C. •· Air Pilot­
H. M. Stntiontry Oflice. Adastral 
House, Kingsway, London, \V. C. 2 . 
Aarcraft Enginuri11g- 1 ro Fenchurch 
St. , London, E. C. z. A·i•·way.<- TIO· at r 
~!rand, London1 W .•. C. 2 . FligM-36 
Great Queens St., Kmi(Sway, London 
\ V. C. z. lo><naal of the Roval Aero~ 
11autico.l Societ)'- 7 J\lberm'artc St. , 
London, \V. r. WifiOS- 12-Jl Ifenrietl a 
St., London, W. C. 2. • ' 

Hunrary 
Aviatikai Ertnito-Lonyay utca, 36, 

Budapest JX. Magyar A ero S~ovetsr.II­
Longyui urea, 36, Budapest I X. 

Italy 
AcrontwJ·ica - Via Oesu, 6, ~.fi1:tn.. 

I.'Aerotecnica-Vin delle Coppdle, 35· 
Kome, 120. L'Aia d'ltalia- Via 1 •. 
Settala, 22, Milan . Atti. dell'Assoritl­
~ione ltaliana di A erqtccnica-Via delle 
Coppelle, 85, Rome. L'Aviat:io11e- Via 
del 'l' ritone, 183. Rome. Boll•ttino 
d•II'Aviat:io11e Civile e del TraOiro 
Aere~_Via della Mer:cede, 9, Rom e. 
II Dantto Aerouautr<:o - Via .della 
S orof:t, zg, Rome. La Ga::ellc• 
dell' AviadotU'-Via Pet r~rca, 4, Milan. 
Net Cicio-Corso Porta Nno,-a, I9, 
Milan. N otit:iario Tecnit o di Aero ­
•u~<<tica-Via A gostina Depretis, .uA. 
Rome. Rasse(J11tJ Morittima Aerq. 
11af4tica !ll>.st•·atct- Via Ulisse Seni, 5 
Rome. Re11dico11t i Tewici-Ministcr~ 
dell Aeronautica, Rome. Rivista Auo­
' '""tica-Via Agost ino Dcpretis, 45A, 
Rome. La Vin A t:.wra--z S Via Cuma, 
Naples. Le Vie de/I'Aria--Vta l'iaccnz.1, 
6, Rome. 

Japan 
llikq Shone11-l\ipp0n Hiko Kenkyukai. 

No. I H Mchobori 21 chomc Nihonbashi· 
ku, T okyo. liikokao--Nippou Hiko 'Ken­
ky ukai, No. 1 Hntchobori 2 , claome 
Nihonbashi-ku, Tokyo. lo lfrtJOI of tile 
Aerouautical Reseanl• 111stitute-1'ok)•o 
lmperial Universit)•, T okyo. Kt~yn­
k~<chisiliki~% Sankyo Bldg., Muro­
machi1 Nihonbashi·ku, T ok)'o: /( aiho­
Te.ikoJ<u Hiko Kyokai, No. r Yuraku­
cho, llfarunouehi, Tok)·o. Kodomq Nq 
K a-g(lk11- Kodomn no KaJ;akusha, 1· 19 
Nishiki·cho, l<andaku, 1 okyo . Kolw 
/i/w-Rikugun Koku Hombu, Haya. 
busa-cho, Kojimachi-ku, Tokyo. Koku 
J(iii-Rikngun Koku Hombu, H nyahus:a. 
cbo, Kojimacbi-kn, T okyo. Motor­
K.yokuto Shoin, No. 3 2 , Taneikc machi, 
Al<asaka-ku, Tokyo. R<•J>ort o; tha 
Aero>llllttical Resem·ch ltr st itt<tc-Tokyo 
(rnperial University, Tokyo, Spud­
Nipon Jidosha Gakko, J<n matn machi, 
1'okyo Fuka. · 

Jqo•lavia 
Nasa Krila-- Belgrade. 

Mexico 
A••iadc>1>-Snn Juan de L et ran, 6. 
Mexico City, El Pilolo-Tiaju.H>n 
D. C. R~vista Aeren-Departrnento 
Aeronnutico, Mexic<> City. To/ttli­
Avenida Francisco i\·Tade•·o, 1, Mexico 
City. 
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Netherlanda 
A ero••m•tica-Keizersgracht, 215, Amst er· 

dam C. Hct Vlieoveld-Sin gel, 464, 
Amsterdam. 

N- Zealand 
Wings,.--169 Queen Victor ia S t., London, 

E. C. 4, England. 

Norway 
L1<Sisrilas- Myntgaten, 2 , Oslo. 

Peru 
B l Motor- 604 Lampa, Lima 

Philippine Jaland t 
For Enst Avilttitm- 6 ila de Romero, 

Manila. 

P oland 
Lot Polski-Dluga, so, \Varsaw. Lotnik 

- S ta r y Rr. nek NR, !15/96, Posen. 
Mlodv l.ol •uk- Krakowsk• P rzedmiescic, 
57, ·warsaw. Przeglad Lot11ic::~·­
\·Varsaw. 

Portura l 
R evjsta. Aeroll~>utica-Traversa de Gloria, 

22, A •• D . L isbon. 

Roumania 
A erona11tica Rom.anQ-28 Calea Grivit1.a, 

Bucharest. A•·ipa-Str. Clemcnccau, 9, 
.Rucha.rtst. Romcuu'a. Aeritm n.- St ra.dn 
Romana, 171, Buchar est . 

Russia 
Aviatiafl and Ch,'>nistry-Iljinka, Khru. 

stalny per, Mo~ow. M"sse11ger of the 
Aero Flui-Jlinka, 3, Moscow. 

Spain 
Aerea-Giorieta cl e Atocha, 8, Madri<l. 

Alas-.Plazn de Ia Lealtad, 4, l'vfndrid. 
Boletin Oficia/ de Ia Direccio11, Gen· 
era/ tie NovC(JIICitm ~· Trat>SPortes 
A t'reos - Mn<lr•d. Boletiu Ofil'inltlcl 
R eal Acro·Cit~b de Espag.,a-~fadrid. 
Espana Automovil :v A eronnutica­
Plata de Isabel II, s, Madrid. Il•raldo 
Deportivo - Abascal, 364, Madrid. 
Icoro-Aibcrto Uosch, 3, Madrid. 

Sweden 
Flyg niuy-Jacobsgatcn, 6, Stockholm. 
Svensk Motortidn itlg- N ybrogt•tnn, 3, 
Stockholm. 

Switzerland 
Ae·•·o·Rev,.c- Sihlstrasse, 43, Zu1·ich . E11 

Pleifl Voi- Case Ville, 1374• , Lausanne. 

ST ATE AERONAUTICAL LEGISLATION 1928-29 SESSION 
T he following is a check Jist of legis lat ion pertaining to or effecting aviation, enacted 

i.n the se,•eral s tates during the sessions of the legislative year 19z8·29, showing the orig· 
ina l sena t~ or house bill numbers in each s ta te , together with the date each law WM 
approved hy th e Governor and tbe official citation of the law in the sta tutes of the s tate. 

S t ilt/! 

A r-i:z.ona 

Sa11illa o•· Ho·a.se 
Bill No. 

. ....... . . . . . . . . ... ...... H . ll. 36 

Arkansas .. ....... . .. . .... . ....... S. B. 148 
lf. D. 243 
H . 1l. 41!1 

Califor nia ..... . . .. . .............. S . 13. 623 
S. H. 870 
s. o. 87s 
II. B. 1167 

Colorado .. ..... . . . . . . . .. .. . . . . . . . I[. Jl. 529 

Connecticut ........ . ... . . . .. . ... . $. H. 70 
s. ll. 75 
H. ll. 901 
II. B. 699 (Sub.) 
H. H. 694 (Sub. ) 
H. n. ,ss 
H. B. 979 

Delawa re .......•. . .... . . . •. ..... Fl . D. 135 
H. H. 233 

Florida ... . . ... .... . . ... • . .. . . ... S. ll. 37 
$. B. 83 s . .l. R. 89 s. 11.92 s. ll. 232 
S. B. so2 
s. B. s6• 
S . B. 6os 
s. n. 68• 
S. B. 704 

Date Apfn·oued 
:March 6 

ll·farch 7 
l\farcb 14 
F eb. 28 

April 30 
June 18 
May 8 
June 1S 

Mny I 

May r 
May 
May 2 

]. une 6 
June 6 
l\fay 2 

May 13 

Apri l 1 
April 2 

April ZJ 
June 20 
'May 15 
AJJri l 2J 
May 4 

f}.~~~ ~ une 8 
une 8 

Law~ f929 
Cbap. J8 

Ac t 96 
Act 135 
Act 6s 

Chap. 193 
Chap. 8so 
Chap. 247 
Chap. 847 

Cbap. 139 

S pecial Act 197 
Special Act 194 
Chap. 135 
Chap. 236 
Chap. 253 
Special Act 266 
Chap. 281 

Chap. •49 
Chap. 248 

ChaiJ· 14 19.3 
Chap. 14628 

Chap. 14313 
Chap. 1441 6 
Chap. 14314 
Chap. 14405 
Chap. 14250 
Chap. 13666 
Chap. 13992 



Stat~ 

Georgia 
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St.' Hc~tc ar Huus,• 
Bill No. 

H. II. r6 
1·1. H. ~46 
H . B. 795 
H. B. 8o4 
H. 13. Bo8 
H. B. 839 
H. B. 8g8 
u. n. ,o32 
H. B. 1084 
H. B. 11 >3 
H. B. 1404 
H. J3. ro81 

.. .... . ...... ... .. ... . .... Tl . B. 276 
1:[. B. JOI 

Idaho .. •.. ... .•. • .. •• . .•• . .. •. ... H. B. 3 
H. B.1o 
H. B. 31 
H. B. 79 
H . B. 95 
H. B. 117 
H . B. 215 
H. B. 299 
H. B. 324 
H. B. 340 

lllinois . .•. . . .. . • ... • ... . ..•.... . U: l ~g9 
H. Jl . 440 
H. B. 773 

Indi3na ..... .. .... .. .. ..... ... ... S. Jl. 8 
s. B. II s. J3. 88 
H. B. 24 

Jowa . . . . .. . . . , .. . , ... . . . , .... . . . S. )3 . 284 
s. ·n. 28s 
S. B. 332 
H. ll. 194 
H. B. 3SQ 
If. B. 531 
H. B. 53S 

Kansas . . . . . . • ... . ....... • •. ... . . , S. B. •s 
s. B. I S<) 
H. B.ZII 

Maiue . . . . ... .... • .. .. ... . .. .. ... S , fl. 31 
H. B. 12~4 

111ary land .. , , . ... . . . .. , .. . • . , .... H. D. 22 1 
IL B. 240 
H. B. 3 2 2 

Massachusetts ..... .. • ... . . .. • . . .. TI. B. ••o8 

Michigan . . . .. ... .. .. . , ..... .. . .. S. B. 244 

s. n. 27 3 
S. B. 350 
S. D. 9' 
H. B. 116 
H. B. 321 
H. B. 38o 
H. B. 4' 5 
H. B. 447 
H . B. 49 > 

1\finuesota .. ... , • . . .. . ..... • .. . . . . S. B. s 
s. lt 387 
S. B. 677 
S. B. 705 
S. B. 11 5 2 
H . D. 767 

38 

JJMc Approved 

T~IIIIC 8 
une 20 
11ne 8 

May 23 
May 23 
May 20 
May 25 
J une s 
June 7 

Iu.ne i 
une 8 
une 7 

July 27 
J uly 29 

Ma.rch 1 

March 4 
F eb. 27 
March 13 
Murch ; 
Marc h 2 
March 6 
March 9 
March •6 
March 19 

Mny 28 
June t8 
June to 
June 26 

March 14 
March 6 
March •• 
March 9 

March 21 
April 5 
April 6 
March 27 
March 27 
April 16 
April 13 

Tun. ~9 
}.'larch 13 
Feb. n 

April 9 
April 13 

April 2 
April 2 
April 2 

Avril 18 

Ma y 16 

May ·22 
May 2 0 
May 23 
April .2 

April 29 
May 20 
May 20 
May I S 
May 20 

April •7 
April 17 
April 23 
April 3 
April ~s 
April ~3 

577 

Laws 1929 
Chap. 13569 
Ch:lp. 14637 
Chap. 13992 
Cha r>. 14310 
Chap . r4207 
Chap. 14303 
Char>. 1.4045 
Chap. 14227 
Chap. 13574 
Chap. 14397 
Chap. 14433 
Chap. 13574 

Cha p, 106 
Chap. 108 
Chap. 88 
Chap. •sB 
Chap. 137 
Chap. 107 
Chap. •33 
Chap. 146 
Chap. 241 
Chap. 283 

Chap. 171 
Chap. 54 
Chap. 134 
Chap. 57 

Chap. 135 
Chap. 138 
Chap. 54 
Cha p. '37 
Chap. 133 
Chap. 229 

Chap. 136 

Chap. 1 1 

Chap. s 
Chap. 287 

Chat•· 265 
Sec. 3, Chap. 36; 

Ch ap. 318 
Chap, 22<1 
Cbap. "'9 

Chap. 24 R 

No. 154 (Part 4 , 
Purpose 4 ) 

No. 247 
No. IS7 
~0. 286 
No. 24 
No, 103 
No. 177 
N o. 210 
No. 148 
No. 193 

Chap. 217 
Chap . 219 
Chap. 296 
Chap. u s 
Chap. 379 
Chap. 2 9 0 
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Sc•wte or HoUS( 
S tate · Bill No. 

Missouri . .. . .... ... ... .. ... • ..... S . H. 25 
S. B. 29 
S . B. 476 
s. n. s64 
·s. n. 7<>3 

?\-fontana • · · · · · · · · · · · · · · · · · · · · · · · . ]~i', ~·. ~~6 

Nebr~•sk.a .. ... .... . . • . . ... .... .. . S , J). 190 
. H. B. 374 

H. 13. 42~ 

New Hampslii're ... ... . .. . . ......... H . B. 185 
H. R . .ziQ 
H . B. 297 

New Jersey ...... ..... ... .. .. ..... ~· J, R. ll s. n. s9 
S. B. 204 
'$.13. 214 
H. B. JI 
H. B. JS I 
H. R. 31 ·7 
H. 11. 514 

New Mexico .... ...... . ... , .. .. ... S.'IJ. I7 s. ll . 63 s. ll. I06 

New 

Nortb 

York ... . ... . . . . . . .. .. .. .. . ... s.n. I02I 
S·, ll:. Io6z 
H .. ll. 23 
H. B . 24 
H. B. 43.2 

Carolina .. ................. ·~: ]: ~:2 
S. B. 393 
s. ll. .l94 
s. u. 395 

North nakot:t . .. . ........ .... .. ... S. lJ . 83 
H. H. 12.0 
H. n. 153 

Ohio .. . ••.. ... . . . . . .. .• ...•••.... H . B. 96 

H. n. zs<> 

Ok la)H)nl:l ••••• • ••• • • • • ••• • •••• • • • S; n. I 41 
1 S. B. 2 14 

H. ll. I75 

Oregon .......... .. .... .... , ..... S. n. I88 
S. ll. zo2 
H. J, R z 

P ennsylvania ... . . . . . ....... .... .. S. B. 406 
s. n. 407 
S. B. 597 
s. J3. 985 
H. B . . IJIS 

H. B. 1432 
H . B. '434 
H. B. I86c 

Rhode Island ...... .. . . . . .. .•• ... . S. B. 78 
If. l'l. 739 
H. B .. 910 
H._B. 1023 

Vat< Appro;1ed 

june I 

.Tune 1 

'rl:lay 24 
;\'fay 24 
June 7 

Frh. •8 
March II 

April 29 
April 24 
April "'4 

Mardt 28 
Ar,ril s 
Ap,ril i 9 

April 23 
Af)ril S 
?lofay 6 
Anril 29 
April i 
'May 6 
~~ray r. 
May 6 

March It 

March ' ' 
March I 1 

Anril 8 
M~rcb 6 
Felt. 16 
F.,l), ~ 5 
March 23 · 

Ma rch I6 
l\Ia rch s, 
~hrch 5 
Mat·c.h I $ 
Xfardt 15 

F e.b. " 
~larch II 
March 8 

1\hrch 25 

Ar>ril 6 

July til 
Ar"·il s 
April 6 

Feb. 27 
March 7 
Jan. 28 

Jlhy 2 

M:w 7 
A pril 9 
April 25 
April' zs 
April 25 
April 25 
May 8 

April I6 
April 25 
April 23 
Ap ril "7 

Laws 19.19 
·rage c:22 
Pirge 345 
l>age 276 
l'ag~ I :?4 
l>age 442. 

Chap. I7 
Chap. 108 

Chap. r6z 
C haP-.34 
Char1 . . 35 

Chap.9o 
Chap. Til 
Chap. I82 

Chap. 21 J. R. 
C hap . . 6o 
Chap. '284 
\hap. 2o6 
Char>. 26 
Chap. 31 I 
l"hap. 3 2.5 
Chap. 350 

('hap. ?I 
C<hap. 54 
Chap. 53 

f 'hap. 364 
Chap. s ~ 
Chap. t6 
f'.hap. 3• 
Chap. 187 

C:hap. 190 
C,hap. 87 
Chap. 90 
Chap. T7I 
Chap. 170 

Chap. 86 
C'bap. 133 
Chap. 8; 

Cha p. 21·;\, Cieri. 
Cotle 

Sec , 9556, r.en . 
Code 

Chap. 238 
C hap. 83 
Chap. I I 

C hap. '95 
Char•. 352 

Cl•ap. 446 
Chatl. 484 
Chap. 175 
C hap. 3I8 
.Chap. 3 I9 
Chiw. 31·6 
Chap. 3 I7 
Cbap. 540 

C hap. '353 
Chap. 14 11 
Chap. 1405 
Chap. 1435 
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S<'uflt<' or /lo use 
Stt~ t t · Bill No. I JrJi t' A/'/'r<nud J.aws Itp<J 

South Cuolina .•... •..... .. .. •.... S . H. 446 
H. 11 . ss6 
H . H. 778 
H . B . 780 
H. B. 784 

South n ,tkota .. .. .. ..... , .. . . .. ... l L 11. 18 
H. 13.19 

:t :t : s~ 
Ten nessee .. . . . .. . . ... . . . .. . . . .. . . S. n. 21 

S. B. 3 27 
S. B. 9So 
H.l.l. 1181 

Tex ns •• • •• . .• . .•• ... ••• . . • • ... . . S. D. 477 s. 13. s81 
H . ll. 16o 

V (:r mont .. . . ... . . ... . .. .. ... . .. .. S. 13. 66 
H. H. 47 
H . U. 203 

Wash ington •. . •...... • • . . . ... . .. . S . n. 54 
s. n. 77 s. 11.8: 

\Vest Vi rginia .. ..... .. . ... . . . . . ... S. U. 48 

W isconsin . •.. •.. ..• . . . . . . . •. • •.. S. B. 106 
S. B. 237 
s. 11. 300 
H . J . R. 6o 
H . IJ. 544 
H. B. 6 12 
H. n. 85o 
H. u. 8s; 

Wyom ing .... .. .. . ... ...... .. .. .. H. 0 . 166 

~!'arch 14 
~ l arch 16 
~la rch 11 
i\Iarc h 16 
i\larch I 

~larch 
'March s 
March 13 
Ma.-c h 8 

·l~'b: !~ 
April 13 
A 11ril 13 

Marc h z6 
~farch 26 
i\lay 28 

~larch 14 
Ma rch 8 
March 15 

Feb. 14 
i\farcb 20 
:March 9 

l'eb. 13 

July 19 
Sept. 3 
Jun e 2 1 
Apr il 18 
Aug. 1 
J uly I I 

Sept. •9 
Sept. 19 

Feb. IS 

STATE L I CENSE REQUIREMENTS 

;\lo. -140 
No. 189 
r\ (). 562 
No. 538 
:-lo . 461 

\.hap. 71 
Cba p. 70 
Chap, 168 
Chap. 135 

Cha p. zP 
Chat'· 2041> 
Chas>. 114 
Chap . 759P 

Chap. •Ss 
ChaJ). 281 
Chap. 83 

1'\o. 20 
No. 6o 
No. 79 

Chap. ; 6 
Chap. 157 
Chap. 93 

Ch~p. 6 t 

Chap. 3 18 
Chap. 464 
Chap. 201 

Cbap.348 
Cha p. z8s 
Chap. 5 20 
Chap. 521 

Chap. 66 

The following is a list o f license requi reme nts for t•ircraft nnd 11ilots in th e ~cvtral 
stutes a n<l te ro-itorics includi ng legi slatio n enacted during the 1 9_~8-29 sessions : 

Federal Licenses Required for All Aircraft an d Airmen 
Alaska (t9z<))• 
Arizona ( 1929) 
California ( 1929) 
Delaware ( '9.29) 
ldaho ( 1929) 
Indiana (1929) 
l owa (1929) 
Mich il(an ( 1929) 
Mississippi ( 1928) 
~I issoun ( 1929; except solo pleasure) 

:,vr ou cana ( 192?) 
Nebraska (1929; excet•t solo pleasure) 
New Mexico. ( <9 '9) 
Rhode Is land ( 1 9~9) 
$ou th Dakota ( 19 ' 9) 
T exas (1929) 
Vtrm ont (1929) 
W ash ington ( 1929) 
W isconsi n (1929) 

F ederal Licenses Required for A ll Aircraft and Airmen E ngaged in 
Commercial Flight 

(Pri,•a te !'Ieasure Flil(ht :-lot Included) 

District of Columbia 
·Hawa ii (19z7)* 
Illin ois (1929) 

( t 926) • l'hiJippine I s lands ( 1926) • 
Po rto Rico (1926) • 
West Vi rgima ( 1 929) 

New Jersey ( 1928) 
New York ( 1928) 
1\orth Carolina (19%9) 
Obio ( 1929 ) 

\ Vyomiug (1 929; provid ing state license for 
t>riva te p ilots not n ecessarily ru~vigati ng 
a ircraft for c.ommercinl purposes) 

• T!Jo Air Comm~rce Ac t of 1926 applied tn th e District o i Columbia and all terri· 
t ories; Alaska and Hawaii have su pplemen tary T erri toria l Acts. 
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Either State or Federal Licenses Required for All Aircraft and Airmen 
Main·c ( 1929-) 
Maryland (.1929) 
Minne$ota · (·9~9) 
North Dakota (19 29; but plac . .;s di$cre:ion 

in 'lldmi.nistrative board to adopt the fed­
eral Laws in lieu ·of any and all state 
r egulation) 

New HamJJShire (11129) 
O t·egon {1929) 
Virgi~ria (1928) 

State Licenses Required for All Aircraft and Airmen 
Arkansas ( J!)27) 
Connecticut (1927) 
Florida ( 1925), 
Colorado (1927 ; re.(Juiring the administra ­

tive b.oard to pro.mulga'tc s·uclt regulations 
as are not in conflict ·with the Air Com: 
merce Act of 1926. The regulations of 
t'he Commission of Aeronautics, 1929, re­
quire all pilots residing in the state a.nd 
a ll pilots flying ihto tl:ie state for a stay 
of longer than ·len days1 for ·any .Purpose 
whatsoever, to be regtstered woth and 
licensed by the Co1nmission) 

Kansas (1921) . 
Massachusetts (1928; a persoo, . lrolding ,aoiy 

class .of J?ilot's license issued after pr~pcr 
e.xanunat1011 by authonty of the. Unoted 
States or of another state thereQf ·or' of 
a foreign c-otiutry ma:yt wit!:tout further 
license, (.)perate aircraft within the C(HH· 
monwealth for purposes of privl\te flying 
only, or may engage in comn\erciitl fly­
ing not e.xceeiling 10 days in the c:oJendar 
yC:lF) ' . 

Pen,tsY.Ivania ( 192!)) 

No License Requirements 
Abtbrtma (not in session 1.928-29) 
Georgia 
Kentucky (not in session 1928-.29) 
L ouisiana (special session only 1928-29) 
Nevada 

Oklahoma 
South Carolina 
Teomessee 
Utah 

STATE AVIATION LEGIS~ATION 
T he ·following is ·a list Of the states which considered aeronautical legislation during 

the 1928:29 ses$ions , showing the number of bills introduced, laws .e nacted and bill." 
defeated in Eia"h s tate. 

States 
Bills 

!t•tr.odm:ed 
A rkatisas ..............•....... ... ... . , ... , ..... 
.A.rlzoua ....... .. • .... • .. .. ....... ...... .. ... ... . 
California . , , , . .... .. , . . . . , ......... .. .... • . , ... . 

8~:~~:.~tYc~t · : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : 
.Delaware . .... , , • .... , ...... .. • . .. . ........ . . .. , 

1~~<>;jg{•a ·,: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
ldaho : ....... . .. . .. ... , .. ... . .... . ...... .... . . . . 
lllinois . .. ..... . ....... ............. • ........... 
Indiana ....... .. ................... , ........ , .. . 

U':~~a$.:::::::::: : ::::::: : ::: : :: ::::: : : : :: :::::: 
~laitlc ...... . ..... . ........ . ....... .. . .. .... . . . . 
Maryland . ... . ..... . ... , ..... ....... . . . .........• 

~r;~r~~~~S~t~: , : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : 
Minnesota . ... . ... • , .... . . · ... .. . .... . • .... . ..... 
Missouri .... .. . ... . ......... . ... ... ......... . . . . 
Montana .. ........ .. . .. . ... ...... , . . . . ... . , .... , 
Nebraska •............ .. .. • . , .... . ..... . ... , ... . 
New Hampshire ..... , ... , . , . • ...... . ... • . ....... 
N·ew Jersey . , , . .... .. , . , , .............. , . .... . . . 
N ew Mexico . . ..... . .. . ..... , ... .. .... , ........ . 
New York . ..... . . . .......... . • . , . • . .... • .. .. .. . 
North Carolina .. . ............ .. . . . • .... . ..... • . , 
North Dakota ............. .. . . . ..... . ... . .. .. , .. 
Ohio ..•...... .. .... , . .. .. .. . . . .... • . • . . . . ..... , 
.Okl'ahoma ......... .. , . • ...... , . . ..... .. ...... , .. 

~;~~~~lv~·l;i;· ·.: : ::: : ::: : :::: : ::::::: : : :: ::::::::: 
Rhode Island .. ..... .. . ..... • . .. • . .. • . • .. . • . , . .. . 
South Carolina .... , .. , , .. , ...... . .... .... ...... . 

f.~~!~es~ea.k~~~ . : : : : : : : : : : : :: : : : : : : : : : :: : : : : : : : : : : : 

4 
4 

10 

" 15 
2 

3~ 
10 
Ll 

4 
12 

i 
3 
4 
5 

'3 
•9 
11 

3 
3 
9 
3 

z6 
6 
4 
3 
6 
4 

13 

5 
4 
9 

Bills 
E"'u:t·ed-

3 
r 
5 
l 

7 
2 

2 2 

10 
4 
4 
7 
3 
2 

3 
I 

10 
.(i 

5 
.2 

3 

~ 
" 5 
4 
4 

B Hls 
Di!fi:lltr.rl 

I 

3 
5 

~ 
1 T 
4 

s 
•l 
l 
I 

4 
3 

13 
6 

21 
1 
I 
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Stoles 
/Jills 

lu tnuluccd 
·rcxas ... . ... . .. . , .. . . . . .. .. ....... .. . . . ..... .. . 
U tnh . . . ... . . . .. . • . . .... . , ... .... ... .. . . .... . . . . 
Vermont . .... . ... • . . . . ... ... . • . . .. •. . .... . .. ... . 

~~s;!~~~~F~~i~::: : :::: : : : ::: : : : :: :: :: : : ::: :: :: : : : : 
Wyoming ..•. ..... ..... . .. ... . • ... , .. .. ... . .... . 

4 
I 

3 
4 
1 

18 

Total ... .... ... .. . . . ........ . ... ..... ...... . 314 

Bills 
Emrctnl 

3 

I 

8 

B ills 
Defeo ted 

10 

AERONAUTICAL EDUCATION IN AMERICAN UNIVERSITIES 
AND COLLEGES 

T he following table of statistics on aeronautical education in Amrrican universities 
and college~ was compiled from a survey mane by the Aeron~utkal Chamber of Com· 
merce of A merica. Inc. ~i xty·OilC institution~ rcJlOrt~rl ~ome kind of aernnauttca l t duca· 
tion, wl1 il e •75 reported no in,;truction in aeronautics. Those starred ( "') offer full cou rs"' 
leading to a degree in aeron:~utical engineering. 

N wnbtr N umber Nu r11bcr N umi;Jer 
oi }:u/1 Part St ruieuts 

JV<t.JHC of lusthudbn lnst·,·ucl ors T~;mc T ime E 11 ro/led 
U niversity of Ak ron ... . ....... ..... .. ...... .. . .. JO 9 s s 
U niversity of Alabama• ....... . . ......... . ..... .. 4 3 4 0 
Universi'{, of Arizona .. .... ... .. ...... • .. ... ... . I 0 I •o 
Armo-ur nstitute of Te~hn')IOJ;y .. .. .. ... , .. .•. . . .. 6 0 (i so 
Bi rmingham-Soutbern College ..... .... . ...... .... 0 10 
ll radley Polytechnic Institute .... .. .. . .... ... . . ... 2 0 32 
U niversity of Buffalo ..... ..... .. . .. ... . •. ...... • . 6 So 
California Institute of Tecltnology• ... ... .. . . .... • . 3 14 
U ni versity of California .. ... . . . .. .. .. . • . ... ... .. . 59 
Carne!Jic ln~titut~ of T echnol.ogy* . ..... . • . . ... .. • . 4 1J6 
Cathohc U mversrty of Amerrca ... .. . . .. . .. ... .... I 0 4 
U niversity of Cincinnati* •.... . .... ........... . . .. 6 I 5 90 
Clarkson College of Technology ... . . .... . . ...... .. I 0 
Colorado College .. ..... ....... . .. . .. • . . . . ..... . . . 0 10 
University uf Delaware ... • . ... .. .. . .... . • .. . , . . . . 0 1:3 

College of Cit>• of Detroit . . ....•.... .. .. .. . . . . ... . 0 40 
U niversity of Florida ... .. . ..• ... ..... . . . . .. ... .. I 0 23 
U niversi ty of Ida ho . . .. . . .. . . .. . . . .. ...... .... . . 2 0 I S 
University of Illinois . .. . . .. . . . . . . .. . • . .. • . .. . .. . . 3 0 35 
University of Iowa .. ... .. .... ....... • . . . •• . . .. .. . I () 10 
Ka~sas .State AJ!:ricnltu ral College ... ..... . ..... .. . J 0 3 8 
Umvers1ty of Kansas .. . ..... . ... . ..... . .. . ..•...• , 0 • 10 
1\l arquette U niversity . . .. .. ....... ... . .. ... ..... . . ' I 0 20 
Massachusetts Institute of Tcchnololly" ... , .... .. .. I S ' 4 I 247 
U niversity of i\H~mi ... . .. . . .. ..... ... . .. . .. , .. .. I I 0 46 
University of Michigan• ........ ... ........ . .. ... . 
Universitr of Minnesota* .. .......... . ... . ....... . 5 • 3 220 
Mop>inP(Side College .. .... .. . . . . . •.... ... •.... ... . I 0 I 8 
Umvers1ty of Nebrnska .. ... .. .. ...... ... • .. . , .... 3 () 3 I Q 

U niversitt of Nevada . . .... ... . .. . ... .... . .. .. • ... I 0 I 6 
~cw Yor • University• .. ........ ... . .......... . . . 6 3 3 346 
No~th <;arolina State Collc~c . . . ... .. . . ... .....•. . . 3 0 3 so 
Umverstty of North Carolina . ...... ... . . • . .. • .... J 0 12 
North Dakota A gricultural College .... ... • .. . . .. .. 0 10 
Ohio Stttte U nh'ersity .. ....... . : .. ... ....• . .... . . 2 0 
Oklahoma City University . .... . ...... .... •. .. .... I 0 5 
Uni.-ersity of Okla.homa ....... . •. ...... . ........ . 2 0 " J 
Oregon Stntc Agricultural College• .. ... . ... ... .. . . 2 I I Si 
U nh·ersity of Oregon .• ..... . ... . .. .... . . ... .. • . .. 2 0 2 35 
Pennsylvania St3tc College .. ... . .. . ... . ... . .. ..... .2 0 2 12 

UniversiB' of P ittsburgh* .... . ..... . .............. ~0 : 18 100 
l'urdue ni.-e rsity . . ....• ... ... .. . . . .... . .. ... ... . = I I 48 
Re'!ssel~er PoiStechnic Insti t ute . . . .. . ... .... .. .... 6 0 6 40 
Un1vers11y of outh Dakntt< ... .. .... ... . . .. .. . . . .. () (I 6 18 
Uoi>·ersity of Southern California ... . . • . . .. • .. . . . . 4 0 2 0 
Stanford University• .. .. .. .... .. .. . .. .. . .• . ... ... 3 0 14 
~warthmore !=olle_ge ... ... .. .. . .. . ....... . . . . .... . I 0 3 
S yracuse Un1ver~1ty . .. . ........ .. . ..... .... .. . • . . 3 I 20 
Temple University .. .. . . ... .. . .. .. . . ... • . . • .. .. . .. 8 0 8 2~ 

Union College. ... .... ... . . . .... .. .... . • . ..... . . .. 4 0 H 

U uiversilft of Utah .. .. . ... .. .. . ........ . ......... • 0 •8 
Vanderbi t U niversit y .... . ... . ... . .. ... . . .. . . .. ... • 0 2 22 
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Nmnbcr 
of 

Name of lustit t~lio11 lnslructon 
University of Vermont . . . . .. ..................... . 
Virgi nia Polytechnic lnstitute .. ......... ......... . 
State College of Washington ... .... .. .... ........ . 
Wa.<hinlj'ton Uni versity ( St. l ouis) .... ...... . ..... 3 
University of Washin~ton•. ...................... 4 
University of \Visconsm. . . . . . . . . . . . . . . . . . . . . . . . . . J 
Worcester Polytechnic Institute*.... . . . . .. ...... .. 5 
University of \Vyoming. .... ............. .... .. ... 1 
Yale University .............. . .....•............ . 

Total .. ... •..... . •.... .. ..•.... . ..... ... .... 190 

}Jumbcr 
Fn/1 
Time 

0 
() 

0 
I 

0 
0 
0 
0 

40 

Numbc:r Numbe1· 
P11rt Stude,ts 
Time Enrolled 

20 
45 

I 15 
3 20 

l 73 
3 So 
5 IS 
I 10 
2 16 

I SO %,106 

AERONAUTICAL EDUCATION IN ELEMENTARY AND 
SECONDARY SCHOOLS 

'l'he following schools indicated that they were offering some kind of aeron ;outical 
education during 1929 through a survey made by the Daniel Guggenheim Fund Committee 
on Elementary and Seeondary Aeronautical Education: 

City Name of School Level 
Ahcrdecn, S. D . ... Aberdeen Public Schools .......... Junior Hil(h 
Alameda, Calif ..... Alamccla Public Sch~ls . ... ....... Elementary. E,·ening, Senior High 
Ann Arbor, Mich ... Antl Arbor Publ ic Schools ... ..• . • . Junior H iKh 
Appleton, Wis ... . . . Appleton High Scl)ool .... . ..... ... Senior High 
Ardmore, Okla .. .. , Ardmo re Public Schools . ... ...... ,Junior and Senior High 
Athe ns, l'n .. . ...... Athens Public Schools .. ........... Senior High 

Rata via, Ill .. .. .... llatavin Public Schools ... . .. .. ... . Senior High 
Deaver Dam, Wis .. Oea.ver Dam Public Schools .. •.. ... ] unio r High 
Bellefontaine, Ohio. Bdfefonta ine J'ublic Schools ...... . Senior High 
llcllin!;bam, Wash .. Bellinfiham Public Schools ......... Senior H igh 
Rloommgton, lnd ... Bloommgton Publ ic Schools ........ Junior High 
Boone, l ow a . .. .•.. Boone Public Schools .... . .. ... ... Elementary 
Boston, Mass ... .. .. Boston Publi~ Sc.hools .... . ....... Jun!or High, H_oys' :rradc 
Boulder. Colo ... ... Rouldcr Pubhe s .. hoolo . ........... ]\1111(>1 HIIU Semor High 
Jlrawley, Calif . . .. . Brawley High School .............. Senior High 
Bridgeport, Conn ... 13. ridgerort ~·!blic Schools . ...... . . ~uniqr and Senior High 

~fanuc Tratnutg .. ... .•........... unlor Htgh 
.ll,·ooldynz. N. Y .... Brooklyn Public Schools . ... ... .. .. 'lemcntarJ:: 
Buffalo, N. Y . • . .•. Elm Vocational School .. .. ........ Eveninsz. Senior Vocational High 
Burlington, N. J ... Burlington Puhlic Schools . . .. ... .. Senior n igh-Continuation 

Campbell, Ohio . . . . . Campbe ll Public School$ . .. ........ J unior and Senior High 
Canandaigua N. Y .Otnandaigua :Public Schools .•...... Senior High 
Canastota, N. Y ... Canastota Public Schools .... . ..... Senior H igh 
Cape Girardcau, Mo.Capc Girardeau High School. .. ... . Senio1· Hi.)(h 
Central Vi llage, . . . . 

Conn ............ Cen tral VtUage Pub he Schools .... . Jun•or and Sen1or High 
Charlotte! N. C .... Centtal Higb School. .............. Senior H igh 
Cherryva e\ Kan ... . Cherryvale Public Schools ......... Senior High 
Chicago, II . . . . . ... ChicMO Public High Schoo.ls .. . .. .. Evening and Scnio1· High 
Clare mont, N .. H ... Claremont Publ.ic Schools . . . ...... . Elcm~ntarr, J.unior. High, Evening 
Cleveland, Oh•o ..• . Cleveland Pubhc Schools .......... Evcnmg. Scmor H tgh 
Cleveland, Okla .... Cleveland Public Sch~ls ..•.•..... Senior H igh 
Cleveland Hgts., 

Ohio .. , ......... CJev.dnnd Hgts. Public School. . .. . Junior High Extra Course 
Coa linga, Calif ..... Coalinga High School. . ........... Senior High 
Coldwater, 11lich .... Coldwater Public Sch~ls .......... Junior and Senior High 
Columbus./.. C.a • •• ••• Columhus Public Schools . . . ..... .. ~en ior High 
Corona, ~a li f. . ... . Coron.1. H i£<h School. ....... .. .•. . . ~en!o•· H!~h 
Corvallis, Ore . .. ... CorvalliS Htgh School ............. Senwr Htgh 
Coshocton, Oltio ... . Coshocton l'ublic Schools .......... Senior H igh 
Crown l'oint, I nd .. Crown Point Public Sch~ls . . ... ... J unior High School 

Dansville, N. Y .... J>~nsville Public Schools . . . ... ...• S enior High 
Danville, Va . . .. ... nanvillc ~'ublic Schools ..•. .. ...... Junior H!gh 
Darby, Pa ......... Darby Htgb School. .............. Jmuor H 1gh 
Darien, Conn ...... Darien High Schools .... ... ...... . Junior a1t<l Se1tior Higb 
Delavan, \Vis . . . ... l!elavN' HiR·h School ....... .. .. .. .. ~,, ni<~r Hij!h . . . 
Dctrott, Mtch . .. ... Cass l.echntca l H•gh School. ...... . T-.vcnmg, Se111o r Htf;h 

Detroit Public Schools .......... ... Junior, Senior li•gh, Evening, 
'Tecbnital High 

Dover, Del. ... .. ... Dover P ublic Schools .... , ... . .. .. Junior High 
Duncan, Okla . . . ... DuncHn High School. .... .. •.... . . Senior· High 
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City Name of School Lwei 
East Chicago, lnd .. East Chicugo H igh School. ....... . Junior High 
East Newark, N'. J . East Newark E lementary School ... Element.1ry 
E ast Ornnge, N. ) .. Cent ral School, Caldwell. . . ..... . .. Elementary 
E lizabeth, N. J ..... Elizabdh H iJ1h Schools ............ J.unjor ar~cl Senior High 
~~~oo1, l nd ....... ~l~oqd r.ubh~ Schools . . .. .. ... . .. S.em~ r Hra-h 
Ene, la .. . .. . .. .. . E,rtc l?ubhc Sclwols . ........... . . . F.vcmng 
Escanaba, :Mich . . ... Escanaba Public Sclrools . ... . .... .. Junior an <I Senior High 
Evtonstont Ill .. . . •. . Cent ral School ... . ..... . ... . ... ... Elementar y 
Eveleth, .NJinn . .. .. . E vele th J>uhlic Schools .. .. ... . ... . Senior High 

Ft,.ndale, Mich .... . Ferndale Public Schools . .. .... .. .. Elementary, J unior Hi~h 
Flint •. llli ch_. .. ..•.. ~ong~cllow Jr. l~igh School. . . .... ·!ttn!or ar~cl Senior High 
flu shmg, N. Y ... . Flusbtng Hrglt School. . ........... Semor· Jl rgh 
For·t Dodge, Iowa .. Fort. Dodge l'ublic Schools . ... .... Senior H igh 

Georgetown, Ky .. .. Geo rgetown Public Schools .•... . , .Senior High 
Glcndiv.e1 Mont .. .. ( ;lendlv~ P ubli c ?ch'1ols ..• . ....... Sen!or HiRh 
Glen Rragc, N. J . .. \.len flrdge Puhlrc Schools .... ... . Senror Hrgh 
Gloucester, Mass . .. Gloucester High School . . . .. .•.. . .. Senior High 
Goshen, I'm!. .....•• Goshen P ublic Schools .... • . ... , . . S enior High 
Gr~nd Rapids, 
~!ich . .. ......... Grand RaJ>ids Public Schools .. . ... Elementa ry and J unior Higlt 

Grand Ra)Jids, 
Jllinn . .... ... .. . (!rand Rapids. High School .. ... .. . )un!or ancl Senior High 

Great Neck, N. Y .. ( .rent Neck Hrgh School.s ... .. .... . junror ancl Senior H igh 
Greenvill e, Micb ... . (;r.,cnvi llc Public Schools . .. .. .... Elementary and Junior High 
Grinnell, Iowa .. . .. Grinnell H ig·h School. . . .......• . .. Senior H igh 

Hammond, T nd . ... . Hammond Public Schools .. .. •. . . • . Senior High 
Hampton, Va ... ... Hampton Public Schools ........... Senior H igh 
Hamtramck, Mich .. Hamtramck H igh School. .. . • .. .. . Junior High 
Harlan, Iowa . . . ... Harlart Public Schools . ... ..... .. . Evening artd Senior High 
Hasbrouck Hts., 

N. J .. ....... .. .. Hasbro uck Hts. Hi ~rh School ..... ·junior H igh 
H~stings, Mich .... . H!'5tings Publi~ Scliools .. . •.... .. . un!or ancl ~enjor ~l!gh 
Hrawatha, Kan .. . .. Ht~watha Publtc Schools . ... .. . . .. unror and Sent or Htgh 
li tghland P.arl<, 

llficb . ... .... .. . llighland {>ark Public Schools ... . . Junior and :o;enior lligh, Contiu~n· 
tion School 

Holland, Mich ....•. Holland Public Schools .. .. . ....... ) unior lligh 

Indiana, Pa .. .. . ... lndiana Public Schools . . ... ....... Junior High 

Jackson H eights, Jackson Heights Continua tion 
L, I.. .. ... . .. .. . Schoo.! .. ... .. .... . ... .. ... .. ... Continuation 

Jacksonvill e, Tcxas .Jacksonville H igh School .. .. . . . ... Senior H i!(h 
Jermyn, Pa ...... . . Jermyn Public Schools . .. .... . ... . E lementary 
J crsey City, N. J . . [ erscy City High School. ... . ...... Senior High 
Jewett Cit v, Conn .. Jcwett City Pul)lic Schools .. .. .. .. E lementary and Juni ()r H igh 
Johnson City, N. Y .Johnson Cit y Public Schools .. ..... Jun ior High 
Jonesboro, Ark .. . .. Jonesboro Puhlic S chools ..... .. ... J unior High 

Kokomo, I nd ... . ... Kokomo Public Schools ... . ..... . . Evening 

Lake Geneva, \Vis .. T.akc Geneva High School . . . . . .... J unior and Sen ior 
Leavenworth, Kan .. Leavenworth Public Schools . ... .. . Junior H igh 
Lebanon, Mo .. ..... Lebanon Public Schools . ..... .. . .. . S~nior High 
Lindsay, Calif ... . .. Lindsay High Sc.hool ... ... . ....... E ve!>ing ~nd S enior High 
Longbranch, N. J . . Longbranch Pubhc Schools . .. . .... ·fttnror Hrgh 
Los Angeles, Cali f . Los Angeles Public Schools . . . , .. . . unior and Senio r H igh, Evening 
Loveland, Colo ..... Loveland H igh School .... .. .. ..• . Senior Hif b · 
Ludlow, Mass . . . .. . L udlow Public Schools .... ... .. . . • ] ut~ ior anc Senior High, Continua· 

tLon 

Marion, Ind .. ... ... ~{a riort Public Schools . . .. .. . , .... E vening 
ll!ay!\eJd, Ky ... . . . . May~eld Puqlic Schools ........ . . . J.un~or and Senior High 
M~d•f!a, Ob•o . .. ... Medtf!a J?ubhc Schools . . ......... ·:?<II!Or H !gh 
Mramr, Fla . ... . . ... ~l.tamr Hrgh School ...... . . . . • . ... Semor H rgh 
Milton, Pa .. .. . . .. . Milton l'ublic Schc>Ois . ... ... . . .. . Senior High 
M!Jwaukee, Wis .. . . Milwnuk~~ H igh School .... . ..... ·tun!or and Scn!or H!gb 
Mrsslon, T e1< ....... Mrss,.lrt 1 uhltc Schools .. .. .. ...... umo r an<l Senror Hrgh 
Uodesto, Calif .. . . . Modesto Public Schools ......... .. . .'cui or· High 
Mohawk, N. Y .. . .. Molrawk High School ... ... . .. . ... Senior Ril:lr 
i\l <maca, Pa ... . .... ·Monaca l'uhlic Schools ..... .. ... .. Junior and Senior Hil(h 
Monett,. Mo .. ·.· . ... ~lanet t . Publ.ic S\'hools . ... .. .... . . Juni o_r an'! S~nior .High 
:Monrovra, Cahf . . .. ){onrovta Hrgh School ..... .. . . ... l:venrng, Senror Hrgh 
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City Na.me of S cho.ol Lefl'l 
Morganto;.,n, . 

W. Va ...... . .... Morgantown Pubhc Schools .. ...... Elementary and Junior Hiib 
Moultrie, Ga ....••. Moultrie Pu)tlic Schools ... . ....... Elementary 
Mt. Cle!"ens, Mich. Mt. Cle!"elis . Public Schools· ...... . Senior High 
Mt. Umon, Pa .. ._. Mt. Umon Pubhc Schools .. . .. .. . -~untor H1gh 
Mt. Vernon, N. Y. Washingto.n Ju.nior High SchooL .. un!or H\gh 
Mt. Vernon, N. Y. Mt. Vernon lltgh School. ... ...... ·entor l'hgh 
Mt. Vernon, Wash .Mt. Vernon Public Schools .. ....... Senior High 
Musc.atine, Iowa ..• MuscMine Public Schools .......... Elementary, ETening, Senior High 

N_apa, Calif ....... . Napa Union High Scbpol. . . ....... Senior High 
Nash'tille, Tenn .... Nash•ille Public Schools . .. . .. . .. . Junior and Senior High 
Newark, N. ] . . . . . Newark Publi~ Schools .. . . ... ..... $cnjor High . . 
Newberg, Ore ...... Newberg Publtc Schools •.......... Juruor and S~ntor Hrgh 
New Haven, C.onn.New Haven Public ·schools .... . . .. Trade School and Jumor H'igh 
Newport, Ky ....... ~ewport 'P uhlic schools ........... Jun!or a.'!d Senior High . 
New Rochelle, N. Y.Central Jun10r Htgh School. ., .. ... Juntor Htgh 
Jl!ewton, ,Iowa ....... Newto. n ~Public !:'c.hools . .. . ..... . . -~lin\Qr .H\gb 
Newton"rlle, Mass .. Ne.wtonv>lle Jun•or H1gh School. ... umot Htgh 
New York, N. Y . .. Public S.dlo'ol So Bronx ........ ... lementary 
Nor·thamptoll1 Pa ... Northampton Public Schools . . ..... Junior High 
North Provioence, 

R. I .. .. .. .. . . . .. North Providence Public Schools ... Junior .High 

Oakland, Calif ... . . Oakland Public SchQols . . . . , ...... Elementary and Junior HiJh 
Oakmont, Pa ... .. .. Oal<mont High School. . .... ... ... . Senior High . 
Ogden, Ut.ah ..... . . Ogden Public Schools ... .. ........ Junior and Sen.ior High, Continua· 

tion 
Oklahoma City, 

Okla . . . .. .. .. . .. Oklahoma City Pu.hlic Scho.ols . ... . Elementary, Junior and Senior 
· High, 'Enning 

Olympia, Wash ..... Olympia' High School. . . .. . .. .... .. Senior High 
Oneida, N. Y . ..... Oneida Public Schools .. ...... . ... Junior and Senior High 
Oregon qty., Ore .. Oregon City ) -ligh ,School. ..... . ... Sen!or High 
Orlando, l' la . . . , ... Orlando Semor I·hgh .School. .. .. . . Semor H1gh 
Osceola, Iowa .. . . . . Osceola Public Schools . . .......... Junior and Senioto High 

Palisades Park, . 
N. J .......... .. . Pal'isades Park School. . . .. . .... . . . Junior High 

~Palmerton, Pa . . ... Palmerton High School. . . . . . .. .. . . Seni.or High 
Paragould, Ark .. . .. Paragould ·Public ' Schools . .. . ...... J_un,!or an_d Senior High 
Pasadena, Cahf.. .. . . Pa.sadena Juntor College .. . .... .... Semor H1gh 
Patchogue, . N. Y .• Patchogue High School. . . . .. .. .. . . Junior -and Senior High . 
Paterson, N. J .. . . . P"terson Public Sclwol.s .. . .. ...... Elementary and Senior 1ligh 
Peoria, Ill ......... Peoria Public Schools. , .. . ..... . .. SeniQr High 
Peterboro, N. H . . . Peterboro .Public Schools . . , . .. . ... funior High 
Piedmont; Calif . .. . Piedinont Higlr School ... . .. ...... Junior and Senior ·High 
Pinckneyville, Ill ... Pinckneyville Schools ...... . ....... Junior High 
Pleasantville, N. J, . l'leasantville Senior High School. ... Senior Higb 
Pleasantl'ille, N. Y. Plea·santville Elementa.ry School ... . Elementary 
Porta~e, ~a ... 

1 
• • · ; .Porta~ S~nior. High School.. .. . . .. Senior High 

Port erYts, N. Y ... Port erv•s Pubhc. Schools .. .. . . .. Elementary 
'Port :Vashington, Por.t ashingt<in Public Schools ... Senior High 

Wis . ..• .... . . . .. 
Princeton, Ind .. . .. I:rinceto!l Pu))lie Schools .......... Junio_r and S.enior. High 
Pueblo, Colo ... . ... Centenmal lhgh -School . . . . . ...... 'Evenmg, Semor H1gh 

Rahway, N. } ...... Rahway Public Schools .. . .... .... Senior High 
Reading, Pa .• . .... Readi ng Senior High School. ... . . . Senio'r High 
R~dlands, 'Calif.. ... R. edlands Pul!li~ Schools ........... JUnior H!gh 
l{>Ch!l)ond, Va .. .... R1C:bmond Pub!tc Schools . .... . .... Jun>o.r H1gh 
Rushvill'e, Ind ...... Rush:~i!le Public Schools . .. . ..... ,Junior and Senior High 
Rye, N. Y ......... Rye High School .. ....... , ........ Senior Higb 

San Bernardino, 
Calif . • . . ..... . . San Dernudino Public SeboQis .... Junior and Senior High 

San Frane.isco, 
Calif. . .•....... . San l~rancisco Public Schools . . . . .. Senior High 

Santa Ana, Calif ... Santa Ana Junior · College . .... ... . funior College and Continuati·oll 
Santa Barbara, 

Calif. . ...... . .. S;inta Barham Public Schools . . . ... Elementary, J unio·r and Senior 
Schuylkill Haven, . . High 

Pa. . . .. ........ Schuylkill Haven Public Schools . .. Junior and Senior High, Continua-
tion 

Shawano, Wis ... . .. Shawano Public Schools . . .. ...... . Senior High 
Sioux City, Iowa . .. Central Hig_h School. ...... . .. . . .• Senior High 
Somerville, Mass ... Somer.ville Public Sc-hools . .. . . . . . . Junior Hiih 
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City Name of School Level 

Stillwater, Minn . .. Stillwater Public Schools . .. . . . .... S~n ior High 
~ till water, Okl<•· . . . Stillwater P ubl!c &hqols .. . ... . .. . Junior :o11d Senior High 
Stoneham. .:l:lass .... Stoneham P ubhc Schools . . .. . . . .. . ) unoor llogh 
Summit, N. J. ..... S,ummjt P.ttb!ic Schools . ... . .. . .... J,un!or au.d Senior High 
St. Cloud, M um .... 1 ccho11ca l H ogb School . .. .. . .... .. Scnoor 1-logh 
St. L ouis, Mo ...... St. Louis Evening School ......... Eveninl:' 
St. Paul, Minn ..... St. l'aul Public Schools .. . . .. . .. . . Elementary and Junior H igh 

Topi)Cnish. Wash .. . T oppenish Public Schools ...... . . .. Junior High 
T ucumcari, N. l\L .Tucumca ri P ublic Schools . . ..... . . Senior High 
T ulare, Caht .. . .. . T ulare High School. . .. . . . ... . ... . Junior and S.enior High 
T uscola, Ill . ... . .. . Tuscola Hif(h School ... . . . . ... . .. . Senior High 
T yrone, Pa , . . ... .. Tyrone High School .... . ...... . .. . S enior High 

U nif) tt City, N. J . . Hebrew Technical I nstitute ... . .... Junio r High 
Uniontown, Pa ... .. Uniontown l'ublic Schools . .. . . ... . Sen ior Hi~:b 

V;.tnd.er~rrift , Pa . . .. V? olllCr)lrift ~>u))lic S chools ..... ... J,unio.r and S<;nior !'iigh 
Vosaha, Cahf . .. .... Vt~aha .Pubhc Schools .... . .. . ... . E ,·emug, Semor H ogh 

Waltham, Mass ... .. Waltham Public Schools . ......... . Senior High 
Washbun~. W is . .. . Washbuno l'ublic Schools . . . .... . .. Senior High 
\ Vehster "roves, 

Mo. . • . .. .. ... . • Webster Groves Public Schools ..... Junior High 
Wellesley Hills, · 

1\!ass . ... ........ W ellesley Hills l 'uhtic Schools .. ... )unior and S enior High 
W.est Allis, Wi~ .... \~est Allis Public Schools .. . ..... . J un!or '"':d Senior High 
\\est Bend, \ Vos .. . \\ est Bend P ubhc Schools . . .. .. . . . S emor Hogh 
\Vest Bridgewater, 

Mass. . .. . ...... \Vest Brid1,1ewater Public Schools ... S enior l!igh 
Westfield, N. J .. . . . R?ose.vd t juni.o r Hi~h School. . . .. . Jun!or H !gb 
Westfield, N. Y .... \\ cstficld S couor J.ltgh School. . .. . SeniOr Hogh 
\ Vest N ew York, 

N. J. . ... . ... . . .. West New York Public Schools ... . Elententary 
W eston, W. Va . . .. W eston Public School$ .. .... .. . . .. iunior H igh 
W estport, C.onn . ... Bedford Jun ior High School .• . ... . unior H igh 
\Vbitman, Mass . . . . Whitman P.ul.llic Sehoolo . ... ... . . . .. enior U igh 
\ Vilmington, Del. .. . Wilmington Public Schools ... . .. .. T ratle and x;,·eninl( 
Wilmington , Mass .. 'Wilmington Public Schools .. . .. .. . Senior H igh 
\ Vinston·Salem, 

N. C . .. .. .... . .. \.Vinston Sal em Public Schools ... .. Elementar y and Senior H igh 
Winthrop, Mass . . . . Winthrop H igh School. . .. . ...... . Senivr High 
\ Voonsocket, R. J . . Vvoon,;ockct Public School~ . .. .. .. . Junior H igh 
Wyandotte, Mich .. . Roosevelt lligh School .... . ....... )ttnior :Inti Senior H igh 

Ypsilanti, Mich .. . .. Ypsilan ti Publ ic Schools . ..... . .. . . Junio r and Senior High 
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NATIONAL BALLOON RACE 
T'i'tt Stadium, Pittstlurgh, Pa., l\:!ay 4, 1929 

O fficial Standing of Contestants 
D istances Scaled by GcO'Iogkal Survey, \Vashington, D. C. 

Pilot n111J Aida EnJ,·y. Pill·, •• . of T.amH?rg Miles 
I. " Lieut. T. G. vV. Set-

1 •• C<• navoy, Savage H a rho r, 
T'rinc~ J;(<;lwar~l lsland, 35 

tl e, U . S. N .. ...... U. S. Navy A-8zi8 No. 
Ens ig.n \.Y. Jl\ls.hne ll 

mr . \\ . f .astpomt.. . • . • .. .. 9 52 
"· *W. T. Van .O rman .. . Goodyear Vlt . . . .......... V Iattslmrg, N.Y . . . ....... . . 403.6 

5-

6. 

7· 

ll. 

1 0 . 

u. 

1 2. 

A. L. M;ocCrac.kcn 
A. G. Schlosser· . .• . .. Detroit T imes .....••. . •• . t ,.; , N. Newcomb Lake, Essex 
E. J. Hil l Co., N .. Y ., 6 mi. N. W . 

· Tahawus, N. Y .. • .•. • ..... 386.4 
D r. Geo . M. LeGallcv Samson Mo tor Co ......... TS mi. N. Utica, N. Y ...... . 31~.8 
Walter Cham.bers 
Lieut. La\vr.encc A. 

L:)w~on .. . . .... ... U. S. Army No. 3 .. . . . ... a 0 mi. N . \:V. Rol<.bttry, N.Y., 
Lieu t . E. \V. Fogel- Ddaware Co . ... . .. . ..• . . . 30 ~.8 
song~r. 

Cap!. E .. \V. H'ill. .... U. S. Arlny No. z . ....... s mi. lli!;: India it, N. Y ...... 302.4 
Lieut. Roht. D. Heald 
Capt. Wm. J. :Flood .. U. S. Amty No. 1 ••.••• • • 6 mi . N . . E. W awars ing, N. Y. 3oz.4 
Lie ut . U. G. Ent 
S. A: U. Ra-smtt$Sen • . Detroit Balloon Club .••... 7 mi . N. N. E. Camden, N. Y . .299-~ 
T. \V. Southworth 
H. E. Honcyweli ..... St. Louis .. ............... 2 mi. 'f.. Middlesex, N. Y .... zo8.S 
Roland J. Gaupel 
W~ldema-r A. Kilkoff. Detroit Balloon CluJ>· . • •••• 7 mi. N , W. Sl:tte Run, Pa ... '4J· -" 
T hotv.ald J,arsen 
Lieut. J. C. Richard-

son .... ...... : .... U.S. Navy No. 2 ........ 3 mi. N. /\poll!> , Pa .......... ;>·J 
Lieut. M. M. 13radley 
C. A . J>alrner .... • ... American Business e lub 
\Valter· n. Griffin of. Akron •.... . •.. • .... No log received. 

- --
. *Place winners (>n U . S. Team in Intcrna·t:onal 'GQrr!o.n l}ennett Race, St. Louis; Mo., 
Sept. 28, 1929. 

GORDON BENNETT BALLQON RACE 
Star.ting Fro.m St. L<>uis. Misso.uri. Sept. 28, 1929 

Di.~tanu 
/' lare (:lfJiloon COiwlry Pilot and A it,it l.andiug Plat t Miles* 
' · C oo1Ye.ar VIII. . ... United States . . . W . T: Van Orman .... .. . . 3 mi. S. E. Troy, Ohio .. 341 

Alan M·acCrac!<eu 
' · Army . . . ... ..... . . United States . . . Capt . 'W. E. Kepner . . . . . 2 mi. N. Neptune, 

Capt. J. F .. Powell. Ohio .. . ... . . . . . . . . . 3.~8 
3. Navy .. . . . . . . , . . .. United -States . .. I.leu t. T. G. W. Settle . . ... m mi. S. W. Eat.on. 

Ens.ign W. Bushnell Ohio . . ... . .. . . . . . . . 3<>4 
. Belgium .. . . . . .. Ernest Demuyter. .: . . . .. . Corydon. lrdiana . ... . 2.26 

Franz Lecharlier 
. . . . Denmark .. : . . . . _Geor~ Sehenst.rom . . . 

S. A. U. Rasmussen 
.. Fr.ance .. . . . . . .. Georges B·lanchet . . . . . 

Howard A. Scholle 

4· "Belgica'.' .. . • . 

6. "Lafayette" . 

. 5 mi. .S. E. Bedford • 
~ ~ndia!'a . . .. : . ... . . . 2Q9 

. . . ~unesvtlle, ln<hana .. .. 11oo 

S· • 'Da.nmark". 

,. "Barmen" • . . . . . . . . Germany . .. . . . . Hugo Ka ulen, Jr. 4 mi. S. E. l\·fe.lvin, 
Frit.z Ebener Illinois . ... .. . . .. . .. T7 r 

8: "E~sen Stadt" .. . . . Germany . . .. .. . . Eric Lciml;.ugel. . . .. . . .. . . Catlin . l!l.ino's . .. . . . .. r69 
· 'George Froebel 

9· "Argentina" . .. . . .. Argentina ..... . 0. Eduardo Bradley . .. .. . Fairbanks, lndia na .. . . 155 
Francisco J. Cadaval 

*Didtanccs were scaled by the U. S. Geological Surv.cy, \Vasbington, D. C. 



NATIONAL AIR TOUR 1929 
J>la<• Plo"' A.T.C. No. Mutor Used Pilol Points 

t. Waco . . .. ...... .. . ... ............. 240 ........ .. .......... Wdght J-<• .. .. .. . . .... .. .. . . .... John Livin~:st<,m .. .. . , .. • . . , .... .. . . 4,5.672.64 
2. Waco ... .. .. . ...... , . .... . .. , . .... 240 ... . . .. .. .. , .. .... . . \Vdgh t )·6 .. . , . . . . ... . ....... .. . .. . Art Davis ...... ... , ... ............ 41, 108.84 

3- Ford .. ..... ... ....... . . . ......... 246 .... . ......... .. -- ! ~ ~v.tg~~)~Xa.sp} ..... ............ M. E. Zeller . ............. .. ... ... . J8,494-03 

4· Curtiss-Condoc. . . ......... . .... .. 193 ........ ........ ... . Curtiss 'Conqueror . ...... .. . .... . .. \llf •. J. G-ros$well. . . . ....... . .. , . ... -33,796.16 
s. llellanca .... . .. .... . .. . . . ... ..... 245· . .............. ... .. WrightJ-6 . . .... .. .... .. .. .... .... Ceo. Haldeman . .. .... .......... -- -33.277-40 
6. Bellanro ......... . ... .... .... . .... 129 .................. . . Wright J-6 ... . .. . .. .... .. . . ... . . .. R. A. Nagle .. . . . ... ... .. . ..... . ... Jt,090 -22 

1· Commo.nd·Aire .. .. . . .. . . ... . .. ... .. 184 ... . ........ .. .... . . Curtiss Challenger .. , .............. J. C. Cone . ... .. .... .. ....... . .... . o9·,7 u ;8t 
8. Fairchild KR34 . .... .............. 162' ............. .. .. . .. Wrigllt J-6 .. . ............ . . . . , .. .. M!"'. Keith Mil ler . . .. .... , ... ...... 28,so4. t8 
II· Spartan .... ... , .. . . . . . ....... , ... , 195 , ... . . ,, ... , .... , . . . Wright J -6 , . .. ................ .. .. J. W . \Velborn .... ... . . , .......... 28.311.62 

10. F ord . .. . . .. .. ........ . ... ...... . 165 , ... .. .. .. ... , ... .. . P . & ~V. Wasps .. ... .. , .... .... . . ... B. S. Warner , .... ... . ............. z8,09Q.6o 
tr. C~ssna . . ... , ... .. .. .. ... ... .. .. .. 244 . ...... .. .. . . .... .. . Wright J -6 .. .. .. ..... ..... ....... Stanley Stanton ..... . . .. .. . ....... 27,759-84 
n. Curtiss-T hrush .. . .... . ... . .. .. .. . , 236 ..... . ... , .... ..... Wright J-6 , .. ... ..... . ... " . . . .... Dale jack80n . . .. ... ...... , . , . ... . . 2;.699.20 

13. Cessna . . . . . . .. . .. • . . . . . . . . . .. .. . . 7~ ... . . . .... . ...... , .. Warner ... .. .................... { J.ar~!~;~and} .......... . .... ... .. 27 .664.36 

'4. Cessna . .. ........ .. .. . ........... 243 ............. . ..... . Wright J-6 .. ......... ..... . .. ... .. Steve Lacey ....... . ... ............ :i6,810.36 
15. l~airchild 71 ..... . ... . . .. ......... . 89 .. . ....... . . .... , . , . P . & W. \Vaap . ...... .. . ...... .. . , . Richard Pears . .... .... . . . .. ....... 22.566.02 
t6. Great Lakes .. ... .............. . . .. . 221L .. . .... ... ........ . :\m. Clm ts ............. . . .. .... . .. Chas. Meyers .. ..... .. , ... .. . ... .. . 2t,7S0'-4('i 
17. Lockheed . ............ .. . .... .. ... 227 ... . .. .. .. .. . .... .. . 1>. & W WMp .. .. ... ....... ..... .. . . \Viley Post. .. .. . .... . ... .. ... .. ... 2I ,07J.JII 
18. C urtiss-Thrush . ............ . ..... . 236 .... . . ...... ........ \Vright J-6 ... . ...... .. ...... , .... . ]. L . 1\-fcGrady . .... . . .. . . ; .. , . . ... . 20,27>.95 
19. Ry an . .. : .. . ..... ..... . ..... . ..... 142 . ........ . .. .. .. , .. . Wright J-6 . . . ... .. "' .... .. ....... Russell Young . .. .... . ............. J9,9W.-411 
20. Moth . .. . .. . . ..... ........ .. ..... 197- ............... . .. Cipsy . . ..... . .... .. . . ......... . .. A. P. Krapiah ...... ....... . ..... . .. 19.9 16.63 
21. Boeiog9; ..... ... ... ....... . . . .... to(> .. . • . .. . , '·· . ....... P. & W. Hornet .. .. .... . ... . ...... . R~11ben \.Vagn~r ... .. ... .. ........ .. I9.JOJ.27 
22. Curtis:~-Robin .. .. . ... ... . . ........ 143 - ... . ......... . .. . . Cur tiss Challena:er ........ , ......... Gentry Shelton .. . .. .... . .. . . , •.... 18,967.99 
23. American EaglP.. , .. ... ..... .. . , ..•. 12.4 .... . . .. ...... .... .. Kinner .. ...... .... ... . ........... . May Hai~lip .. ... ...... .. .. .. ... ... r74o8.8o 
•4· T ra•·el Ait.... . ................ IJO ................... Wright J-6 .. .. ... ....... .. .. ...... Newman Wadlow . ....... . . . , ... . . . 14,740-77 
25. Grea t Lakes .. .... ... . . .... . .. .... . 228 ., ..... .... . , .. ..... Am. Cirrus . . ... ... .. ... .. . .. . ... Wm. Lancaster ... . , . .............. f3,709.6o 



NATIONAL AIR RACES 
Aug. 24-Sept. 2 

M unicipal Airport, Cleveland, Ohio 
PORTLAND (OREGON ) TO CLEVELAND DERBY 

Platt Pilot PI4Kt Engine Ti"'t C4Sh Priu 
I St. ... . . ••. ... T. A. \\1eUs. . . . . . • • . . . . . •. Travel Air D-4000 . . ... . .... . •. • . . .. Wrjght J ·5AB . ... ..... ...• . . • .•. ... 14'4-J:IO ..... . . . SJ.OOO.OO 
2nrl . . . . .. . . . . . . Tex Rankm .. . . . ... •• ... • . .. . . Waco Taper Wlna . . . . • • • • .. Wnght J-6. 7 Cyl. . . . • , .. 15:26:2~ .. .. •. .. . 1.soo.oo 
3rd . . .... • , ... Sydnor Hall . ..... .••.•. • •.. .. T ravel Aor Speedwing. . • .•• • ... . Wright Whir lwind . • • . • • . . 17:26:00.... . . • . 750.00 
4th ... .... . . . ,\V, H. Emen·. Jr . . . .• .. ... T ravel Air B-uD . .... . . . ... . ... \\' right J-6. ... .. . . . . . . .. . .. 17:42:13.... . . . . 450.00 
sth ... . ... .. . . Gilbert H. & kerson ..... . .. .... Waco %20 Taper Wing .. . .. ... Wright J-;A.. . .. . .. .. 18:14:02 ...... . , 300.00 
6th . . ....... ... Dick Rankin . . .. .. ... . .... . . . . . Waco roT Land Biplane .. . . .. . ... . Wright W hirlwin d J-; .. .. .. .. 18:27:26 ... .. ... . .. . . .. . 
7th ... .. . . , . . . . W. B. Clark .. . .. .. .. . .. ... Travel Air 4000 .. .. . .. , .. W right Whirlwind J·4 B .. . .. . .. 22:24:15 .. ........ .... . .. 
...... . . .... . .. Clarence F. Bates ... .. , .... .. .. Speed wing Waco. . . .. .. . . ..... ... . Wright J·s . . . . .. . . . .. Out .... .. ..... . ........ . 
.. . . .. . . . .. .. .. Chas. W. Holman .. .... , •.. . . . . Laird LC·R Speedwing, .. . . .. . . . . . . . Wright Whirlwind J-4 . . . , . . . . . . . . . Out (down at Sandusky, 

Ohio) . . . . . .•. .. . . •. .. . 

RIM OF OHIO DERBY 
Aug. 30, I!l29 

Plate Pilot Pla11e E11giut Time Cash Prhe 
1st. .. .. .. , . . . . ]. 0. Donaldson.. . . ... .. .. .. . Travel Air Biplane . . ..... . . ... . ... . . Wright J-6 .. .. .. . . . . . .... .. .. .. . .. 4:48:1 r . .. . ... , .SI .000.0() 
2nd ... . .. . , .. . . W. J. Barrows ... . . , , .. , .. . .. Fairchild "71" . ..... .. . . ... . . ... Pratt & Whitney W asr>. Oo • • • 4:s3:47.. . .. .. .. 6oo.oo 
3rd . . .. .. . .. . .. Loren W . Menrlell . . .. .. .. .. . ... Huhl Cabiot Mono . . . . ... .... . .. . . .. \\fright J-6 ... . . . ... . ... . . ... ... .... 5:03 :op . , , . .. .. 4\10.()0 

NON-STOP AIR DERBY-Los Angeles to Cleveland 
All g. 24 to Sept. I, 1929. 

Plate P ilot Ptall< E11g·inc S peed Cash Prize· 
tst. . .. .. ... . .. Henry J. llrowrt . ... .... . .. ..... Loc kheed Air EXJJrCS~ .. .. ......... .. Horuet .. .. . . . ..... . ... . . ... . .. t;6.zo .. .. . .. .... , .. Ss.ooo.oo 
2nd .. . . . . .... .. L. Shocnhair. .. . . .. . ... , ... . .. Lockheed Vega Cabin .. . . . . . . . . . . . f>. & W. Wa$p, Type C. . . . . . - 149.65 .. . .. . . .... . .. 2.;oo.oo 
. . . .. , .. , . . . . . . Roscoe Turner. . . . .. , . .. . .. . . .. Lockheed Vega .. .... . .. .•. . ... . . . P. & w. \Vasr> .. .. . . . . .. . . . Arrived 7.27 P.M. Out on rule 

· · requiring a rrival before 6 P.M . 
.. .. . • . .. . .. .. . ]. P. Wood ... . ..... .... .. .. . .. ..... . .. .. . .. . .. .. . ...... . .. . . ....... . ... .. .. ... .... .. .... . .. .. Failed to arrive ... , . ..... .. . 

WOMEN'S DERBY-Santa Monica to Cleveland 
Place Pilot Pla•t• M qlor 1'ime 
DW-1 .... . . , . .. Louise Thaden . . .. . .. ... . . . Travel Air ....... .. . .. . . .... . . . Wright J-;C . .... .. . . . 20:02:02 ... . 
DW-2 ... . .. ... . Gladys O'Donuell ... . . .. .. Waco 10 .... . .. . . . . .• .. . .. Wright J-; .. .. .. . ... . . 2l=>t:43 .. 
DW-3 ..... . . . . Amelia Earhart. ..... . . . . . . Lockheed Vega .. . .. ..... .. . . . Wright J-s . ... . . .. . . . . 22:12:42.5 . 
DW:4 .. ...... . . Blanche No~·es . .. . . ... .. . . Tr~vel ~ir. Speed-wing .. . ... . .. Wr!ght J:~ ....... .. ... • 4:3J:ss .. . 
DW s ....... ... RuthEider. .... .. .... .... S" aiJoy, Btplane ........ .... WnghtJ , ...... .... .. 28.1s. r4 .. 
CW-1 .... ..... . Phoebe Omlie . . .. . .. .. . .. . Monocoupe.. .. . . . . . . .... . .. Warner. . . . . . • .. .. .. z; :ro:36.; . 
CW-2 . . . ..... . . Edith Foltz .. . ... . . . . . . .. . Eaglerock Bullet .•....... ... Kinner. . . . • •• . .... 41::37:4r. . . 
CW-3 . .. .... . . . Keith Miller .. ..... .... . . Fleet Model2 .. . • • . . . K inner K-; . . .... . . . .. 52:24:24.'> 
CW-4 ... . ... . .. T hea .Rasche ... . .... . . .. ... Gypsy Moth .. .. • • .... . . . D H. Gyp.•~· .... . . .. .... 64:Js:J6 . . . 

S petd Cash Pri:e 
.. . . . IJS-97 . . . .. . . .... . SJ,OOO.OO 
• .. . 127.52 ..... . .... .. I,I)S0-00 

. .. .. 122.64 .. . .. .. .. .. 87; .oo 
• . . • . • • • • . . • . . . . . . 72$.00 

.. 96-41 .. • .. . .. • • 350.00 
.... ... 1o8.19 .. ........ • 6oo.oo 

. . . . . • • . . . . . • . . • . -150-00 
51.98 ......... ... 325-00 

. . . 4a.Ji ..... . . . ... . ·175-00 
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MIAMI-MlAMI BEACH TO CLEVELAND AIR DERBY 
Piau Pilol Platre M otor Time Cash Prize 
6-t. .. ... .• , ... Robert E. Dake . . ...... .. ...... American Moth .. . ... . ... . ... .. Warner Scarab ... ... ... ......... 13:o6:o2.; ... . ..... .... Sr.sso.oo 
B-2 .. .. . .. ..... Chas. W. Meyers .. .... .. ..... .. l'rainer zT2 .. .. ...... ....... . . t\ m . Cirrus Ma rk Ill . .. . . ..... . . . IJ :tO:sS-s .. .. ..... . . . . 775-00 
ll-3 ....... .. ... C. A. Burrows .... ...... ..... . . Fleet 2 ... .. .. ...... .. ........ Kinner K-s ...... .. . ............ IJ:n:;J3....... ........ 387.50 
B-4 ... ..... . ... Frank T . Courtney . . ... ....... Gypsy Moth .. . .. ... . ... . . .. .. . OH. Gy,psy . ....... . ... .. . . . . .... I4:04:16· ... . .. .. .. , .. .. • 3•-so 
C-1 .. . ......... George E. Halsey .. .. . . ........ . Rearwin KenrO)•ce . .. . .... . .... . Challen ger .. .. . .. . ... ..... . . ..... I 2:42 :04·5 · . . . . .. .. . ... I .200.00 
C-2 ... ... . .. ... ]. Carroll Cone ..... .... ....... . Command-Aire Sport .. ......... Challenger. . ..... ... . ... . .. . .... . 13:26:34.5 .. . . . . . • .. . . . po.oo 
C-3 ... .. .. . . ... E. Z. Newseon .. . . . . . .. . . . . . . . Air Boss.. ... . ... .... . .... . .. . W hirlwind J-6, s Cyl. .. . . .. ...... l4:28:48.s . .. .......... 480.00 
D- t. ... . . .. .... Earl Rowland.. .. . .. .. . .. . • . .. Cessna Cabin.. . .. .. . . .. . .. . .. \Varner. . . . . . .. .. . . .. . .. . .. .. .. 12:30:41. . .. .. . . .. . .. .. 1 ,soo.oo 
D -2 .. .... . . . .. . LesHe H. Bowm an .. . .. .. . ..... . Monosport . . . ... ... . ... . . ..... .Kinner K ·s .. . ... . .. .. ..... . ..... 12:39 :32-s . . . . . .. .... . . 750.00 
D-3 . .. .. ...... C. D . Boyer. ... ..... . . ...... . Cessna Cabin . .. . .. .. ...... . . Comet .. .. . . .. .. . .. .. ........... u:54:ro~.... ... . .. .. . sso.oo 

PHILADELPHIA TO CLEVELAND DERBY 
J>lact Pi/<)1 Pltme M Oler 
D-r. ... . . . .. .. . Erret t Williams . . .. . .. . ... ..... Alexander Bullet . . ...... . , . .. .. Wright J -6, s Cy l. . . . .. .... . , . 
1>-2 ..... .. . .. . Ike Stewart.......... .. .. . .. :11onocoacb ...... ...... . .. .. W n gbt J·s ........ ............ .. 
D-3 .. ... . . . .... Howard Young .. .. .... . . ... ... . Bellanca CH·JOo .. .. . .... ... . .. Wright J ·s ... .. , ........ . . ... .. . 
F-1 .. .. . .. .. .. . ] . Wesky Smith . .. .... .. .. .... . Bellanca CH-300 . ... ....... . . Wright )·6, 9 Cyl. .... . ........ .. 
r·2 . . ..... ..... S. A. Riley . .. .. . ......... ..... Travel Air 6ooo-B . ... ..... .. . .. \\' r ight J -6, 9 Cyl. .. ..... ...... . 
F-;1 .. . .. . . .... R. P. Hewitt .... .... .. . ... . . . T ravel Air 6ooo-13 .... ....... ... Wright J-6, 9 C:vl. ... .... .... ,. 

OAKLAND (CALIFORNIA) TO CLEVELAND DERBY 
Plott Pilol Pla11e Motor 

Tim~ Cosh Prize 
6:3 I :3 I .... ..... . . . . . SJ ,636.35 
7:29:21.... .. . ...... . 98t.8r 
;:3o:o9..... .. .. .. .. 6s4.6o 
6:39!03 - ....... ••. .. . • .36J.6J 
;:49:52.. ... .. .. ... .. . 8 18. 18 
9 :oo:os .. . . . . . . . • . . . . 545-45 

Time Cr.Js/1 Pri:c 
1st. . . . .. .. ... Loren \V. MendelL ... ...... .... Buhl Ca bin :'olonoplane . . . .. ... Wright J-6 ..... ...... .... .. . 
2nd .. ..... . .... W. ) . Sarro\\'$ .. . . ... ....... . . Fairchild 71. ..... . . . ... . ... Was1.> C .. . . . . . •.. .. .. .... ... 
Jrd .... ..... . .. j . 0. Donaldson .. ... . ......... Tra,·el , \ir Biplane ... .. . ..... . Wright J -6 .. . . ...... .. .. . 

17 '43:16 .. . ... • ..... . . SJ,OOO.OO 
• • r 7 :46:45 . . . . . . . • . . . . • .soo.oo 
-- z8:t7:1S . .. . ..... ·· · ~ ;so.oo 

ALL OIDO DERBY 
Place • Pilot Plo11e engin~ Time Cash Prit< 
rst .. . ......... Lewis Love . . .. . . .. . . . .. . . .. . . Davis l\'1 onopla ne V s .. .. . ....... I.e Blond 5 Cyl. .. . ........ . . . 
2ncl ... . . , . . . H.A. Speer.. ... . .. .. .... BarlingNB·J .. .. ...... ...... Genet .. . . .... ... . ........ . 
3r(l. .. . ..... , . Vernon _L. Roberts ... ..... . . ... Mon_ocoupe ... . . . ....... . .. , Velie Ms . . ... . ............... . 
4th .... .. .... !). S. Z•mmerle}· .... ......... Sarhng N B-3 ..... .. . . ..... Lemond 6o ...... . ......... .. 
sth . . . . . .. ... . Leslie C. Miller .. . . .. , .... , . ... :-licho!as lleazley . .. ........ . . .. LeBI<md 6o.... .. . . . . . ...... . . 

:43" s-6. . . . . . . . . . s 1 .ooo.oo 
:oo:ss . . . . . . . . • . . soo.oo 
:o; =~-s . . . . . . . . . . . . 37 s.oo 
:18:or.8 ... .. ... ......... .. 
:27:01.6' . . . - ..... . .. -. 
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TORONTO TO CLEVELAND FLYING CLUB RACE 
Piau Pt1ol Pla11e E11gin.e Time CaJh Pri•• 
I st .. .... •. . .. . K. E. \Vbyte .... ............. . DH. Gyps;• Moth . ........ .. . . . Gypsy ....... .. . .. .. ............ 3:00:26 ..... . ...... . . . $ 300.00 

~~t: ::: :::: : : : ~: ~-~;~~f~ ·- ·.: ::::: :: ::::: · :: : 8H~&~i~~dJ~~~~~ ::: ::::::::::::: ::: :::: :: :·: ::: ::: ::::::::::: r~~;~t::: ::::: :: :: : ;~~:~~ 
4th .......... . . Len J. Tripp ... .............. , . De Haviland Moth ..... , . , .. DH. Gypsy..... .. .. . .. .. , ... , . .):t9:JJ ... , .... . . ... , ... .... .. 
.. . .. . ..• . . . . . . Walter N. Deisher .... , .. , .... . . DH. Gypsy Moth ..... . , ....... DH. Gypsy ... .. . . . . . .. . , .. , .... Out ... . ... . . ..... .. . .. .. ... .. , 
... . , . .. , ... .. Albert Brown , ................. Cirrus Avian .. .... . . ....... . ,, .Cirrus MK-II ...... . ... ... , .. , . . Out .. .... ,,.,, .. , .. . .. . ... ... . 

TORONTO TO CLEVELAND (Commercial) 
Piau Pilot Plane Engi>~e Time Caslt Priu 
tst. ... .. .. .. .. Herbert St. :.\hrtin ............. Travel Air \Vasp .. .. .. ......... Wasp Radial ...... .... . ........ . . 2:10:24 ... .. .... . . .. . S2,ooo.oo 
2nd .. ...... . .. . W. j. E. johnston .............. Blllu Airsedan ... .. . .......... . Wright J-6 .. . . . ................ , 2:t;1:14 ..... ...... .. . . I,2oo.oo 
Jrd ............ JamesG. Crang ............... . Buhl .. . . . . ................... WrightJ·s .. .. .... . ............. 2:18:0<) ......... .... . 8oo.oo 
4th ..... ....... Thomas F. Williams .... .. ...... Eaglerock Model AJ ............ Ilispano Sui:a "A" . . . ............ 2:Js:J8 .. .... .. .. . .. .. .. .... . . 

~~~::::::::::: :~~aE:h~~~~~~~ ::::::::::::: :¥!fJi~~t~i~~-·._ ·. _: _: .: : _:. :.:: .: .:~i~~~i~:~~~~e~:ie:r::: :: : : :::::::: : otf~;~~-:_:_:_ :_: :: :_:::::::: :::::: 
WOMEN'S RACE-Event No. 1 

Aug. 27, 1929. s Miles, 10 Laps 
Pia" Pilot Plane Engine S p6ed Cash Priao 
U l . .... , .. ,, .. M rs. K eith Mill('r ...... , .. , .... F leet Mode·) 2 .. .... , .. .. ....... Kinner Ks . . ... . . .. ... ... . . . .... 98.73 . ... . .. . .. ...... S soo.oo 
2nd .. .. . ... ... . Lady Mary Heath ...... .. , ..... G reat Lakes .. ..... ... , . ... . . ... Am. Cirrus . ... . .. ................ !)6.17..... . .. ... . . . . . . JOQ.OO 
:1r<:1 ........ . . .. B.lanche Noyes, . ......... . ..... Gre-at Lakes ... . . . . .. .. ..... , .. A m . Cirrus .... . .. . .... . ... , . . . , . 85.12 ... , .. .... . . .. .. 200.00 
• ... .. .... , .. . . Phoebe Omlie ..... , .... ..... , . . Monocoupe .. . .. .. .. ........... Warner, , . , . . .. . . . . . .. . .. . . . .. . 112.38 ......... . .. • .. . soo.oo : : : : : : : : : : : : : : : ~t: ft~~!~~ ·. ·. : : : : : : : : : : : : : ¥;:~~~~~e;-R; .' .' .' : : : : : ·. : ·. ·.: : : : : ~;:~v;~r~~~s: : :: : : : : : : : : : : : : : : : : : : c:ft:t~~.'.'.'. : : : : : : : : : : : : : : : : : : : : : 
......... , . .. .. Thea Rasche .. . .. .. ........ ... . Gypsy :Moth . ... ........... .... DH. Gypsy .. ........ . ... . . ...... Out .. , .. , .. ....... . . .. .. .. ... . 
. . . . , . ... . .. . .. Elinor Smith ..... . ......... , . . . Curtiss Robin .. ............... C urtiss OXs . .......... .... ... ... Out ...... .. .... . . . . . .... .... . 
. . .. . . . .. .. . .. . Edith Foltt .. . . .. . . . . .. .. .. . . . Eaglerock Bullet. . . . • .. . . . ... Kinner.. . .. .. . . . . . .. .. . .. . . . . . Out. .. , .............. . .. .... , . 

•First prize paid to Mrs. P~be Ontlie. i n addition to 6rst priz.e LO Mn. Keith :Miller.-Decision of Refert~. Protest m•lons not properly marked, 
sustained. 

LIGHT PLANE-Event No. 2 
Aug. 27. 1929. s Miles. ro Laps 

Piau PiiOI Plane Engine Speed Cash Price 
1st. ......... . . E . B. Heath ....... .......... .. Heath S uper Parasol. .... ... .... Bristol Cherub .. ... . • .... , ....... 62.91 . . ... .. .. .. . .. .. $ 375.00 
* ..... . .. .. . . .. F. Lund .. .. ............ . , .. . . . Low \Ving Sport •.•... . ........ Henderson. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~s.oo 
t .. . . . . . .. , . .. ,Jack McMillan ............ .. . .. Heath Super Parasol ....... .. ... Henderson .... .... .................... . .. . . , , .. .. . . ... 135.00 

•Dropped out on t hird lap. t D ropped out on s ixth lap. 
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EXPERIMENTAL SHIP RACE-Event No. 3 
Sept. 2, 1929. s Miles, s Laps 

Place Pilot Pla>tt Engi11e SPud Cash Pri•e 
C-1. ..••• _. .•. . Douglas Davis. _. ,. ........ ... . T ravel Air .... . . ... ........ .. . . Chevrolet D -6 ... ..... _. .. . .. .... 113.38 .... ............ $ 400.oo 
C -2 ....... . ... . E. B. Heath ........ .. _. ...... . Heath Baby Bullet .. ..... ...... Bristol Cherub ........ - .......... 105.40-. . .. • . . . . . .. . . . 240.00 
C -3 ..... ..... .. H . A. Speer. ......... ...... .. . . Barling N BJ ........ ... . ...... Genet ......... ........ ......... . 105.12..... ......... .. 16o.oo 
D-1. .. ......... H . S. ~lyhres ... .. .. . ..... ... . . Si n1 plex Monoplane .... ... . . .... Wright }-0 .... ..... ...... . . .. . .. 147.01 ... . . ... . ... - -.. 400.00 

CLOSED EVENT FOR PILOTS OF U. S. MARINES-Event No.4 
l'lna Pilot E>~lra11t Time S peed Cash J'ri:e 
u t. .... ....... Lieut. Boyden .. .. .. . ...... .... United States Marines ...... . .. -30:46.4 ... .. ..... . ... _. .......... 142.88 ..... ... _. .. . ..... Trophy 
2nd ..... ... ... . Lieut. Bryce . ..... _. ..... ..... United States Marines .... . ..... 30:59-4 .... .............. . ....... 14 1.88 ........ ..... ..... Trophy 
3rd . .. . ........ Lieut. Belcher. .. .... .. . .. ..... United S tates Marines .......... Jt :13 .................. ..... .... 140.85 ...... ... . . ....... T ropn)' 
4th ............ L ieut. Heagen .. ..... .. . .. .... . . United States Ma rines .. .. ... . .. JI :28 ........... .... . .. ..... .... IJ!>-73-- . ... .. . ......... Tropbr 

CIVILIAN PLANES-275 CU. IN. OR LESs-Event No. 5 
Aug. 28, r929. 5 Miles . ro Laps 

Piau Pilot Plane E 11gint Speed Cosh Pri;e 
1st. .. ... .. .... E.. B. H ea1h ...... ... ....... ... Heath Baby Bullet. . ........ - .. Bristol Cherub ............ ..... .. 109.46- .. .......... . .. $ 400.00 
znd ..... ..... . . H . A. Speer ........ .......... .. Barlin\ N B-3 ...... ........ .. .. Genet .. .. .. ........... .. . . ...... 105-93. . .. . .. .. . . . .. . . 200.00 
3rd . ... ... .... . Lewis Love .. . _ ... ........... .. Davis' lonoplane .... .......... LeBlond s Cyl .. .... . .... . ....... 105.6o... .. ... . ....... 100.00 
4th . ... .... .... Verne Roberts . . ..... ...... ... . .. ...... ... . ...... ... ...... ........ . .. .. - ...... .. . . .. ....... roo.J•. . .. . .. . . . . .. . . . so.oo 
sth . .. , ... . ... . Barney Zi mmerley ... . .... ... . - . . Barling N B-3 . . . . .. .. , .. , .• . . . . 6o Le Blond .. ... ........ .. . . ... . 94.-50 . ... .. . .. .• , . •. . * ., .... . 
. . .. .. .. . .. . . .. Leslie Miller .... . . ... ...... .. . . Barling NB-3 .. ......... . . ... .. 6o Le Blood ... . ...... , ... ... ... Out . ... .. ... , ... .. ... , ... .. .. . 
, .. ... . . , . . , , . . Wilfred H. Moore ... .. , ... , .... Inland Monoplane .... , . . _ . .. .. 6o Le Blond . ... .... .. . . .. . .. .. , .Out ... .. .. . . .. . . ..... . . ,, .... . 
.. ............ Ted Lundberg ... , . , • . . . . _ .... D riggs Skylark .. ..... , . , . , ... Rover 4 Cyl., in line converted .. ... Out .. ... ......... ... ......... . 

"!Xo priz.e. Fouled at third pylon on fifth lap. 

ARMY ATTACK GROUP-Event No. 6 
Aug. 30, 1929 

Place Pilot !'lane F.: IIRi1re S Peed Prize 

~~~- ·_ ::: :::::. - ~--~: ~~:,~·;~r ._ ._ : :::: :.: ::: :::: : ~~~~;~~ ~=t: :: ::::: :::::: :::: :~~~~i!! B=~;:: ::: :::::: ::::::::: : :;~:~~: : :.-. ::·. ·. : : :: :::{ .M~f'n 
3rd ....... ..... F. M. Ziegler . .. ........... . ... Curt~ss A-3 . ... ............ . ... Curt~ss D-12 .. ........... . .. . .... 136.14-.. .. .. .. • .. . . .. Patrick 
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ARMY PURSUIT RACE-Ev:ent No.7 
Aug. Jt , 1929. to Mil~s. 8 Laps 

PIIJ't pilot Platie Engine SJ>er.J. Prize· 

;~~-.-. : : : ::: : .. It i~~~~~~~~~ : : :: : ::::::::: : g~~~l~ ~::· : ::: ::::::::: :: :: :·: : g~;ii~R::: : .- ~ .- : · ::::::::::: ·_ .-::;:~t :.-.-. : ::::::: : { 1t~n 
ard , . . , .. , , . . . . K. E.. Roger. . . . . . . . .. .. . . . .. . . . -Cur.t iss p. r • , .. • •. • • • • • , • • , • • , . Ciut,iss D-12 . .. ... .... . .. . . . .. . . . 152.or . . . . . . . . . . . . . . ~Hichell 
4th . .. . . . .... . . E.., ]. Warburton .. . . , . . , . . ... .. Curtiss P-1 , . . , ... ,. . . . . . . . . Cofrtlss D-12 .. . . .. ·. . . . .• . . . . . rsi.-82. . . •.. . • . Trophy 

&~l: : : : : : : : : : : : :~~: ~'?'~~~~~~~ :. : ':: ::::: : : :~~~:i~~ ~=~ .: ' : ::::: :::: :: :::: : g:~~i~~g:~;: : :: :: :: :: : : : : ::: :::: ~~~:~~: :: : : : ' : : :·::: ::::::: :::.: 

t!l ; Ill:- ::: 1111:1 : ' :: Ill! II ::::,::;: l!fJl: :; :::t 
OXS RACE (~EPEAT OF· EVENT NO. 8)-Event No. 8 

Aug . .z8, 1929. 5 Miles. ·s L.-.vs 
Plato Pilot . Pl.ane E.,.gi11e Speed Cash P rize 
J$L . .. . . . • ... . Geo. H . Shealey.· . . . . . . . . . . . . .. . Trayel Air . . ... . . .. . .... . , , , , . , Curtiss OXs . , . , , ... . .. . . , .... . ... . ro4.54 , . .. . , . , . • .. , . .. S ;oo.oo 
znd.. . . , . Wi(liam E. 'Winkle . .. . ... .. .. . . Three Place .. .. .. . . ... .. . •· .. .. Curtiss OX . .. . : . . . . .... . .. . .. . . , . roo.74' .... .. ... .. . . :. . 4<1o.oo 
3rd .. , .. . , . . ... P. H. -Spencer ... , . . , .. .. .. , . .. . Curtiss. Robin .. .. . .. . ... . .. .. . . . Curtiss 'OX. , , .. . . . .. , . . .. . . .. ... 98.22•, .. , . .... , . . , . , zoo.oo 
4th. , , . . , .. , , .. Art hur ·c. Ch'ester, , .. . . , . . , , . , , Travel Air ..... ..... , , .... ... .. . , Curtiss OX . , . . , . . . •. , , . , •. , , . ... 97.41 .... . . . . . ·. . . • . . . 1oo.oo 

~m: : : :: :::: .: J~?1]~1(;~;l~~~: : · · :~: ~ ~ ~ : :~~~-~~~:::; · : ~ ~ ~ ~~: ~ ~ - ~~ : ~~;~~mE§~~ ;~ : ; ~ ~ : :~:·:~!~ ·~ :~ : :· :Jp_t_•_::: ~ ~ ·~ ~ ·~~ ·: ~ .· ::-· _s_o_:~~ 
... ..... . :: :~ur~~.li.R~~~~ :: :::: :: ::: :: J~~~;;,;Yk.o·. ·. ' : :: :: :~ : :: : : :::8~~~!~ 8~5 : :: ::::::::::::: ::: ::::: :: : ~: : :.::::.:::::: .. . 
*Forced down one-third mile east 0£ pylon No. 3; motor trouble. · 

CIVILIANS ONLY-510' CU. IN. OR LESS-Event No.9 
Aug' 28, 192'9. s Miles, ro Laps-

Place J'-j/(jt Plane Engine Speed Cash. P·r'ize 
rst. .... ... , .. Verne L. Robc.rts .. . ........ . Mo•\ocoupe .. . . .. .. .... .. .. .. . \Vamer Scarab ... , .. , .. .... , . .... 129 •. 18· .. . .. , . , ... . . .. . s· soo.oo 
2nd . .. . . . .. , . . , R. ·-r. Q'uinby . .. . , ., .... .. , .. , , Monocoupe. , , ..... , , . . . .. , .. W.an1er'Scarab ... . .. , .. , ..... ,, . . r'28.09.. . . . .. . . . . . . 400.oo 
3rj:) . . .. .... .. .. . C .. K Clark .. ... .. . . . ...... .. , .Travel A.ir RC. , . ,, ..... .. . , . . . Chev·rolet D6, 6 Cyl. ........ . . .... . 126.14 ... , .... . , , . , . •oo.oo 
4th, . .. , . . . . , . . Clia.rle-s Meyers . .. . . .. . , ...... . Great Lakes .. .. -·.- .. . . . .. . -· .. Am. Cirrus 111. . .. . . . ... .• , , . . .u2.oo ... . . , .. . .. , . . roo.oo 
sth . __ , .. .. . .. :Wilfred G. Moore . .. , . .. ..... , . Inland' Sport .. ,, .. , , . , .. . .. , ,, .Wamet-Scarah .. . ... ..... .. . ... .. H6.i3- ... ; . . .. .. . .. . .. ;o.oo 
6th. ....... . Clarence Chamberlin .... , . ... . ... Chamberlin Mono , . .. , . ... . , . . . Kii111er, 5 ,Cyl , , .. .. , , . . , , .. , . .... II4.80 . . .. . .. . . . , . . , .. , . .. ~- . . . 

~~t : :: : ::: :::: :t,s~:~f~~~~n: : : : : : ::: : :::::: JJ~~(~~";~; :: .. ::: ::::::: ::::: JdnJ:~f·_s_- ;: ... : ::·::::::: ·:: ·: : }~t~!: :: ::::::·::;:: ::::::.::: 
9th .. .... . . . ... R. D. Ctainer., . , . . .- . . . , .. . , . . , , Ces_sna A'W, ,, , . . , . . • , . • .. . , .. , \\(arner no ... . . _., . .. , ., . .... . ... . . n>.oo . .. . . , . .. . , . • . ... , .. , . . . . 

._,., 
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:::0 
0 
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~ :~~~:: ::: ::::: :ffe~~~ep:\va~~~;: ::: ::::: :: : ~!'t~~~~:::: ::::::::::: :: · ·: :~~r;::: K~~:::::::::: :::::::: ::: :~~~~~:: : ::: ::::: ·:::: :: ::::: : 
::: :: ::::::: :: :~~at'l~rr~~:~~.~~~-:::::::: : ::: J~!~·t~.y-~~:: ::::: :: :::::: :: :: :~n~~A_'l.·. ·. ·.:::::: :::::::::;:::: : O.~t. i~ ~~~ -~~~ .. :::::::::::::::: 
.... . .. ...... . . Earl Volter. .... . .. . .. ... . . .. . . Curtiss Robin .. .. . . ... . .. . . . . .. Curtiss OX5 .. . ....... ......... .. Out seeond lap .... ..... , ... ... . 
. . • . . . . .. . • . . . . Ralph Lockwood . .... . . ...... .. Fairchild KR21 . ... . .. ... .... , . Kinner ......... . .. . .. . .. ....... . .. .. .. . . . . ... .... ... . . .. . 

: ; : : :· : : : : : : : : : Jll~!.~~l~~ltb·:. : : : : : : : : : : : . : : ije,;~~!P~~t~ ·:: : : : : : : : : : : : : : : : : ~~~~~r. ~~~~~b: : : : : : : : : : : ; : : : : : :.: :: : : : · · : : : : : : : : : : : ; : : : : :: : : : :.: 
.... . ......... . EnnisL. Stewart . ...... . .. , . . . . Ca.valier Cabin Mono· .. . . ...... 9ypsy ....... ..... .......... . .. . ...... . ... .... ...... : ......... . · . 
. . .. , .. ... : . . .. Errett Will.iams ...... . .. . .. . . .. Alexander Bllllet. . . .. . . . . . . . . . Wright J -6. s Cyt .. ...... . ... . .. . ... .. .. . .. . ..... ..... . . .. .... . 

:::: ::: ::::::: :~~-Nl~~~u:~
1

~:::::::::::: : :~~~f~.:.::::: :: ::::::: :::::: :~~i~s~~~:: ::: ::: ::::::::::::::::::::::: :: :::::::::::::::: 
.. ....... ...... P. H. Spencer ... , ..... . . . . . .. . . Curtiss Robin . .... . ....... ..... Curtiss OX .. : ............ . ........ . ... ......... ...... . .... .. .. 

CLEVELAND TO BUFFALO EFFICIENCY RACE-Event No. 10 
Sept. 2. 1929 

Place Pilot Pla11e IZ11gi1~ Speed Cash Pti><e 
rst .... .... . ... Geo. W. Haldeman ... . . . .. . . .. Bellanca Cabin.... . . . . . . . . .. Wright J-6 .... ..... .... , .. , . . . . . a r3r.:>a . . ... , ....... S1.50o.oo 
znd . .. . . . .. ... . ]. Wesley Smith ...... . ...... .. . Bellanca CH3oo . . . . ...... .. .. Wright J-6 . ... . , . .. . ... . . . .b r.25.42 . . .. . .. . . .. . .. 750:oo 
Jrd .. ....... . . . Otis ,Beard ...... .. .... ..... .. . . Fairchild 71. ....... ,.. . .... Wasp ... . .. .. .. .. .. ...... .. . . .. . c IJ8.22 . . . .. . . .. . . .. 4so:oo 
4th .... •. :· ... . . H.·P. Young .. ........ . ....... . Bellanca· .... . ....... ....... . .. .. Wright J -5 .. ..... . . . .. . ..... . , . . a ro9.83 . . .. .. . . . .. . .. 3oo.oo 
.. . .. . .. .. .. . .. J. M. Johnson .... .. .. ......... Buh1 .. ......... . .. . ... . ....... Wright ....... . ...... .......... .. ~ 131.35 .... ........ .... . . .... . ..... ... .. ... .. Errett Williams .......... . .. . . . Eaglerock Bullet. . . .. . . . .. , . . .. Wright J-6, 5 Cyl. ... . . . , . . .. ... .fto0.63 .... , . . . . .. . . .. . . .. ... . 

~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :1 ~J~:t~~ ~ ~ ~ ~~ ~ : ~ ~ ~ : ~;: :: :g~~~~;~:: ~ ~ ~ ~ ~ ~ :::::~~~~~~ ~~Jim}~ 
............. .. C. W. Meyers .. ..... .......... . Great Lakes ............. ... .. Cirrus 
............. .. R. T. Pruyn. , .......... ..... . . Gyp.sy Moth .... ...... . .. .... .. Gypsy 
.... ..... . ... .. \V. B. Wheatley .. .. ............ Fleet .... ..... . .. .. . ..... ...... Kmner 
.... ..... . .. .. . Wm. A. Williams .. , .. . .. .. .... . Eaglerock Bullet . .. . .. . ... . . . .. Kinner 
... . .. . .... , .. . W. T. Backus ..... . . .. ... ..... .. DH. Moth ... .. .. ...... . ...... DH. Gypsy 
. . . .. .... . .... . C. D . Chamberlin .. ... , . ... .. . .. Crescent Cabin . .... . •·• . .. . . ..... Wright J-6' 
, ..... , .. , .. ... L. 0 . Yost .............. . . .. . .. Fairchild .......... . . .. .. .. .. .. Wright' J·5 
. . ... .•.. . ... .. L. C. Miller .... .... . .. . .. . .. . . N-B-3 .. . ... . . . . . . . . . . •. ... .. .. LeBlond 
............ ... D . S. Zimmerley ...... . ... .... . BarHng N· B-3 ... .... .. .... .. .. l.eBlond 
. . ... ..... . , . . • W. T. McDonough .. . .. . · . . ... .. Westland Widgeon ......... .. .. Cirrus 
. , ....... . ... .. L. G. Fritz ........ . ...... ... .. Lockheed Vega ....... .. ..... .. . Wasp 
........ .. .. . .. L. F. Shoen hair ..... . ..... . .. .. Lock.heed Vega ......... ........ Wasp 

::::::: ·.:::::: :~: l: R~~~ls: ::::::::::: : : ::: :t~~~:::~::::::::::::: :~:::::: :~~~ 
. . ...... . ... .. C. J. Faulkner ... .... ..... . ... . Pitcairn.... . . . .. . • .. . . . . . . . . . Wright J-6 
. . . . . . . . . . . . . . C. D. Bowyer ... , ........ .. . . .. Cessna ...... .....•.. . . . ....... Comet 
... .... ..... : .. C. J, Jakway .... .... . · . .. .. .. .. Gypsy Moth .. . . . ... ... . .. ... .. OH. Gypsy 
. , ..... .... . . . . A. P. Krapish . .. , .. . . . .. . .. .... Gypsy Moth .... . ... .. . . .... . . . OH. Gypsy 
, , .. . ...... ... . F. T . Courtney ... . .. . .. . ..... .. Gypsy Moth ... .. . .... , , ... ... . Dll . Gypsy 
... ... .... . . ... L. H. Bowm<Ul . . , .. , . , .. . . .. . .. Monosport . . . . ... 0 .. . .. , •••••• l{;nner 

Lockheed Vega .. . . . ............ Wasp 

REMARKS 
aMerits. II4L02; pay load, 1625; 
gallons gas, s r.9. 

bMerits, to67.71 ; pay load, 152o; 
gallons gas, 45·3· 

<Merits, 676,o5; pay load . zsoo; 
gallons gas. 94·5· 

dMerits, 564.30; pay load, 1265; 
gallons gas, 4 7 .9 . 

eMerita, so8.8o; pay load, rzzs; 
gallons gas. 88. 

!Arrived 7:32; out because of land· 
ing after 7:ooP.M. · 

:> 
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SOLO ENDURANCE-Event No. 11 
Aug. 2~. 1929 

l'ik>l Plane E11ginc Tim.e:- Cash Prin 
Thomas Geors:c Reid . .. . . .... .. Emsco Whirlwind .. . . ...... . Wright J·6, 300 H.P ...... . .. .. .. . *38:oo:oo ........ . ... . . Sr .soo.QO 

•The time is approximate. pending calibration of baraaraph. 

RELAY RACE-Event No. 12 
Aug. 30. 1929 

Platt Pilot Plant Engine Spud CM!. Priu 
tst. .... ..... . . D. H. Davis .. .... . . . .. .. . . .. .. Travel Air .. ..... .. . ......... . . Curtiss OX; ... . ....... ...... . ... 96.75 ... ..... .. ....... $ 750.00 

J. F. Gill 
C. E. Clark 
H. McGouche.y 

2nd .... . . . . .. . . \"l. E. Winkle .... .. . , .. • 
W. N. Raymond 
H. G. Bessinger 
K . F. l-ovejoy 

. . .. Bir(l .... ........ . • . . .• ...• . ... C urtiss OXs . •.. . . .... . . ... . . ... . 92.58 ... ... . . ... ...... . .:ns.oo 

3rd ....... .... . Arthur Che8ter ............ ... .. Tra1·el Air. . .. .. ..... . .... ..... Curtiss OXs .. ... , .. ........... .. 90.18... . ..... . . . ... .. 25o.oo s. H. Hopkins. Jr. · 
Clark Smith 
George Shealey 

4th . ......... .. R . H. Spencer .. ................ Curt:es Robin .............. .... CurtissOXs ........... ........ .. 87.65...... . .. ..... . .. us.oo 
R . \V. Brown 
Karl Volter 
L. McGrady 

5th . ..... . . . . . . Tecl Townt ... . . ..... . . . .. . . . .. , . : . . ... •.•.. .. • ...... ... . .. .......... • . .. .. . . . . . . , ........ . 8•--~7 .. . .. . . • .. • ..... . . .. . . . . • 
Jack Morris ' 
P ickering 
Alden 

720 CU. lN.- Event No. 13 
Aug. 29. 1929. 5 Miles. 10 Laps 

P latt Pilot Plane l!.ngine Spud Cash Priu 
rst ......... . .. E. Williams ... ... ............... .. ............ . .. .. .. ..... . .. ...... .. ...... ....... . .......... 134-SS . . .... .......... $ 750.-oo 
2nd . .. ...... . .. Vernon L. Roberts .. .. ..... ... .. Monocoupe .. . .......... .. . .... Wam.:r ........ ... .... ....... . .. 128.84. .......... . .... 375.00 

!~t ::::::::: : : ~: 'b: ~~~~:r: : :: : :: :: ::::: :: ::~~~~·~:::::: ::: :::: :::: :: : ~:~!~~-... : :::::::::::: :::: : ~:: : : !~~:~t:::: :: ::::::::: : ~~~:~~ 
s th . ....... ... . G, Halsey .... . ............ . . . . Rearwin Ken-Royce ... . . ....... Challenger .......... .... ... ...... 123.98 • .. . . • : . . ... . .. . 75.00 

:: ::::::::: ::: : ~a?~;~:co;le·.:::: : :: :::::: :: :~~~~~~~fXi~:: ::: : :::: ::: ::: :~~~~;~ier. ·.: ::: :: :: :: ~: : : : ::.: ::: ~~~:~~ : :: :::::::: :::::::: ::::: 
. ... .... . .. .. .. Fairchild Airplane ... .. . ..... . .. Fai rchild KR34- . .......... . , . .. Wfi~ht'J-6· . . . .... . .. . .... .. . ... . ~19:63 .... . ..... . ...... • . . , .. • 
• . . . .. .. .. . . .. . Verne D. Christen . .... , ... .. .. . Eagle Rock . .... . . .. . .. .. ..... . Hisso A . . . . ...... . .. ... . . .. . .... tr2.53 .... . ....... .. . ..... .. .' , 
. . . ... . .. ...... C. E. Clark .. ..•. ...... .. ... .. . Travel Air ... .. . .. . . • . . ... .... •. Chevrolet D·6 . ... .... • .. , .. , . . .. Out . . .. . . . . . .... .. . ... . . . .. . . . 
.. . . ... . . . . ... . H. S. Myhres ... .. . .... .. . .. . . . Simplex ....... . . ... . . .. .. . ... Warner ....... . . .... . .. .. , ...... Oudn nimh lap .. ........... .. . 
, .. . ...... ..... Cfarencc Chamberlin ............ Chamberlin Plane ... ... ...... . . JGnner .. .... ...... .... . . . ........ . . .... ................... . .. . 
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LIBERTY ENGINE BUILDERS' RACE-Event No. 14 
Aug. 26, 1929. 9.16 Mile~. 8 LaJ>S 

Piau Pilol Plo11t Engine Speed Trophy Pritt 
I st . . .. .... .. . ,John K. Gill .. . .... . ...... • .. .. Douglas 0-2-H . . ............ . . . Liberty ... . .......... •. ......... 132.72 ....• .. . .... . .. . . . .. . 1st 
2nd .. ... .. .. . . . Claude A. Owen ... . . , ..• .. •. . . . Dou~;las O·::i· H . ... , . • , ... . .. ... L!berty . ..... .... . .. .... . ... .... 132.04 ...... . . ....... . .... . 2nd 
3rd .......... .. ]. Sydney Owens ............... Curttss 0 -n ....... .. .. ........ Liberty . ........................ I4J.07 . .. . . ............... . Jrd 
4th ...... . .. . .. Karl Bushong ....... ... ... . . .. . Douglas 0-z·H .... .. .... ..... .. Liberty ... .. . ... . .. .... . .,, ... .. . 127.85 . .. . . . . . ... . . ... ... . . 4th 
stli ... .. ....... Clarence Barnhill .. . ........... Oougla's 0 -2-H . . .... .. . .. .. . ... Liber ty ..... .......... ; ..... . .. . I26.s9 - .. . ... . . . ..... . . ...... . 
6th .. .......... Charles W. Haas .. ..... .... .... Douglas 0->·H .. .. . . ....... .. .. Uberty . .. . .... . ....... . . ....... U4.94 .... ................... . 
7th . . .. •..• .... Benjamin J. N asief .. ... . .. .. . .. Curtiss 0-n . . . . . .. .. ... . .. . . . . Liberty . ... •.. . . .... . •. . . •. ... . . 133.89 ..... . ... .. .. .. •• . . ... .. 

::::: ::::: :::: : }~~;jrl·E~~~~ ::: :: :: ::::: : :::g~~~= 8:~:li::: :: :::: :: ::::: :t~~~~ :::: ::: :: :: ::::: :::::: :::8~~:::: :: :::: :: ;: : :::::::::::: 
:::::::::::::: :~:l~e~1il:'i\Jiifi~;,;~.' .': ::: : :: : : ;g~~f!!so<:;~·-~::::: ::: ::: :: :: : : tlJ:~~~ ::: :::::::::::: ::: :: :: :::8~~: :: :: : :::: :: :: :::: ::: :::::: 

CIVILIANS ONLY (LIGHT AIRPLANE AND EFFICIENCY CONTEST)-Event No. 15 

Speed 
Place P i wl P lane Engi?Je Speed Caslt Pr·itt 
tsi.. ........... H . A. Speer .................... Barling ~BJ ................. .. Genet ........................... I0$.02 .... ....... . ... . $ 225.00 
2nd .. . ......... W illiam Bur,ns ...... . . . .... .... He:t~h Bullet ...... . . . ... ... . .. . B risto.l Cherub ... .. .... . ... . .... . 104.68 . .. ..... .... ,. . . 12,5..00 

~~~ : :: : :: :: : : ::~~X; e;~~~~ ·. ·.: : : :: : :: : ::: ::: : i>~~i'srl J~'i:',~J;.;::::: :: : ::: :: : :: : ~ ~~e~3 ~ : : :: : ::: :::::: ::: · · · :I~~:~~ : : ::::::: ::: :: :: ~g:~ 
Efficiency 

Meri t.~ 
t st. .... . . ... . . H. A. Speer . ....... .. .. . ...... . Barling NB3 .............. .. ... Genef ............. .. ............. 809.84. . .... .......... 225.00 

*D. F. Zimmerley ...... . ... . .... Barlin& NB3 .... .... . ......... . LeBlond . . ....... ......... . ... . . !)09-SJ 
:ind ...... ..... . B. W . Oiggle . .... ... ,' ... ; . ... . Inland Sport. ... .. .... . ........ Le Blond 6o .. .. ................ . 300.35 ........ , . .. . ... llS.oo 
3rd ............ William Bums ... .. ....... . .... Heath Bullet .................. . Bristol Cherub .. ................. 282.59 . . . .. . . . . . . . . . . . 75.00 
4th ..... .. ... . . Lewis Love . .. .... . ... . .. .. ... . Davis High wing .. . . .......... . . LeBlond 6o . . ....... ... ... . ..... ' 53-74 . .. .. . ... ... . . . . so.oo 

*Two first prizes awarded in Efficiency Contest by Referee because Pilot Zimmerle>• was misinformed relath·e to payload and was also flagged down at 
e nd of ninth lap. 

PARACHUTE JUMPING CONTEST- Event No. 16 
Aug. 25, 1929 

Plt•<t N ame A ddress Cash P rhe R emarks 
ut. ......... . ... L. C. Snider ...... .. ......... Jackson, Michi~an ...... ... .. .. . ............ .... $so.oo ......................... 89ft. from c!rcle 

> .., 
'"d 
ttl z 
0 
~ 

2nd ... . . ......... M . H. We•ss .. . . . . .. .... .. . .. Hampton Roads .. Va ..... , . . . ..... ...... .. .... . . . 30.00 ..... .... ,. .... . .. . . ...... 105ft. from Circle 
3rd .... .. ... • . . .. Edw. Anderson ....... . . . ..... 7' 20 Camden A'·e., Cleveland. 0 . .. .. . . .. . ... . . .. 2o.oo ... .. .......... .. .... .. .. rs6 ft. from circle ._, 

-o ..., 



Aug. 261 1929 
ut ..... .. . .. .. J oseph Crane . . . . • . , .. ... ,. 1090 Eastlawn, Detroit, M ich ... . .. .... . ..... . . . Sso.oo ..•.... . . . . . 22ft. 3 in . from center of circle 
2nd ... , , .. , .. . .. . Edward Anderson .. ... ..... .. 7 120 Camden A v<t., Cleveland, 0. . . . . . . . . .. . . . . . 30.00 . . . . . . . . . .. 6o ft. 4 in. from center of circle 
3rd . .. .. .. ...... . L. C. Snider. . .. .. . . . . . .. . .. Jackson, Michigan .. . .. . .. . . . . . .. . .. • . . . . . . .. . . . 2o.oo .... ......... .... 1oo ft. from center of circle 

Aug. 27, 1929 
1St ., , .. .. .. , .. .. Dale Dryer ..... . ... , .. ... ... Cleveland, Ohio ... . . .. . . . . . . . . .... .. - ~ · ...... .. $so.oo .. . ....... . ... .. .. ... .... 1o2ft. from circle 
znd ..... , •• , .. . . Fred Cole . ...... . . , ... .... .. . 122 E .. 42nd Street, New York City .. .. . . . . ..... ,. Jo.oo . ...... . . ..... . , •• . : . . . .. 173 ft. from circle 
J rd ... . . ..... . .... Amos McGuire .. . .. . .. .... ... 57 Courtland St .. Cleveland, 0 ... .... ... . . ... . . . . .. ::io.oo .. . . ...... .. . ... ... . .. . . riS ft. from circle 

Aug. 29, 1929 
1st. .... . ,, .... .. J oe Dunkel. . .... .. . ... .... 2100 Halstead Ave .. Clev-eland, 0 . . . . . . . . . . . Sso.oo . . . • . , . . . ..17 ft. H in. from center of circle 
znd. . . . . . . . Johnny Runger .... ..... ,.. Curtis Field , l..ong Island..... ...... . .. .. . .... . . . 30.00 .. ... . , .... 39 ft. 11 in. from center of circle 
3rd ......... . .... . Gene Rock . . ... ..... .... .. . Fort Wayne. lnd ... ... . .............. . ..... ... 2o.oo... ... ... . .. . . . 74ft. from center of circle 

Aug. 30, 1929 
at.... ...... .Joe D unkel ... . .. . . ....... . 
2nd ....... .... .. Amos McGuire... . ...... . 
3rd .. ... . ... , ... . Johnny Runger ...... , •.. 

2100 Halstead Ave., Cleveland. 0 . .. .. .. ........ . S5o.oo . ....... . . ..... . 82ft. from center of ci rcle 
57 Courtland St. , Cleveland, 0 ... ...... . . . .... . 30.00 ... •. . ....•... 219 ft. from center of circle 

. Curtis Field, Long Island ... ..... . ... .. . .... ... . . 20.00 .. ... . ..... . .... 257 ft. fromcenterofcircle 

Aug. 31, 1929 
I St ...... . ... . , •• joe Crane . ..... . . . ......... . 109o Eastlawn, Detroit, Mich .. .. . ..... . ..... . . .. Sso.oo . .. ..... . ... 40 ft . 6 in. from center of circle 
2n<1 .... , . , , . , , .. . L. C. Snyder .... . . . .. . .. . ... 310 W . Wilkins St .. Jack•on, Mich .... , .. . .. . .... Jo.oo . ..... . ..... 145 ft. 6 in. from center of circle 
3rd .. ...... .. . ... .. Bonnie Rowe .. ..... . ........ Candler Ficld, Atlanta, Ca ................ . .. . . . 20.00 . ... ..... ... 175 lt. 4 in . from·center of circle 

' No inspection $lip on t his parachut,e. 
41 h • • , • , ... • • .. • . Jack Cope ..... .. . . .. . .... ... Chicago. Ill ... . ... . ... . . ... ... .. . .. . . .. . . . . .. - . ... . . ..... ... . .... .. . . . .. . ............. . . .... . 

Sept. 2, 1929 
rst. . .. , ... .... .. Joe Crane ..... .. ....... _ .... 1090 Eastlawn, Detroit, Mich ..... . ... . .. . . . . ... S5oo.oo .. ... . .. ,...... 27 ft. from center of circle 
2ttd. ........ . . . , Dale F. Dryer .... ...•..... . . 3833 Cress Road, Clevefand , 0 ... .. . ... . . . . .... . . 300.00.. . .... . . ... .. 593 ft. from center of circle 
3rd . • , , . . , ....... Bonnie Rowe ..... ......... .. Candler F ield, Atlanta , Ca . . . . . ... . . .. , . . ... . ... 200.00 ...... .. . .... .. 1026 ft. from center of cirlce 

T his parachute did not have inspection ticket. 
~th ...... . ..... , .Joseph Dunkel. .. .. ... . ..... . 2100 Halstead Ave., Cleveland, 0 ... ... ... . ........ . ....... ..... ..... . 1156 ft. from center of circle 

September 2, 1929 (Postponed From Sept. 1 and Aug. 28) 
ut. ....... ~- .... Joe Crane ........ ........ ... 1090 Eastlawn, Detroit, Michigan . . .............. $1oo.oo ......... . . .. ... JO ft. from center of circle 
2nd .. ........... . Bonnie Rowe ....... ......... Candler Field , Atlanta , Ga...... . ......... . ...... 6o.oo . .......... . ... 165ft. from center of circle 

T his parachute had no 3CH1ay inspection t icke t. 
3rd ..... . .. .. .. jack Cope ... ................ Chicago, Ill..... ......... . ... ....... . . ...... . 40.oo ... . ...... . ..... 199 ft. from center of circle 
4th . . . . . . . . . .. L. C. Smder .. . . .. ... ..•. , .. 310 Wilkins St. , Jackson , Mich ... ,.. . . .. . . . . .. ... . . • ..• . . ..... . ........ . . . . ............ ... . ..• 

NOTE:- Due to t he fac t no jump was held on Wednesday, August 28, nor 011 Sunday, Sept ember I , double money was paid for this jump. 
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OPEN SHIP5-800 CU. lN.- Event No. 17 
Sept. 1, 1929. s Miles, t 5 Laps 

Pl<s<e Pilei Pl<sne ,e,.gine Spud Cash Priu 
tst . ... .. . .. ... C. ·w. Holman ... , .... .. .. ... .. Laird ... . .. .. . . . .... . . .... . . .. '.Vright J-4 · ., , .... .. .... . .... .. 150.61 ... .. ..... ... ... . $6oo.oo 
2nd .. ... . . .. ... T . A. Wells . .... ......... . .. .. . Travel Air .. . ......... . ... ..... '.Vright J·S .. .. ,. ............. ... 147-33- . ... . . . .. . .. ... . 300.oo 
3rd ........ .... H. S. Myhres . ... .. . ... .. . .. ... Simplex Mono .... . . .... . .. ..... Wright J-6 .... ... .... .. ..... . .. 145-56 .. . ..... . ... ...... 150.00 
4th ..... ... .... [. }.i. McConaughey .. , .. . ... ... Tmvel Air ..... . .. .. . . . . . . . . . . \Vright J-6 ... ...... . ... . ... . .. . . 142.60 ...... .. . . . .. ... . . t OO.oo 
5th . ...... . .. .. F. Lund ... . .. .. . .. . ........ ... Waco 10 .. ..... . . ........ .- .. . Wright J-6 ... .............. .. ... 140.74... . . . .. . . . • . . . . . so.oo 

. ·: : ~R~F :: : : ~i±· /Y ~~t ··:.- ~{·;L : . .LL 
... .......... . . L. O'Donnell .. ............... . \Vaco 10. .. . .. ............ . \Vright 1·4 .... . . .............. 133.27 .. - . .. ........ .. .... .. · . 
. . . . . . . . . . . . . . . C . E. Clark .. . .. .. . .. , . . . , . .. .. Trav~l Air .. ... . .. .... .... . •. Chevrolet D -6 , .. . .......... , ..... .... ......... . .•.....• . . . .. 

::: :::::::::: :: ir.1B~~~tc;:~: ::: :: :::: :::: : :Jir~C:~nAi.r:: :::: : :.:: :: ::::: : : :f~!~1tli~:.: : :: : :::: ··:::: :::::' :::.::::::::: :: :·::: :::::::::: :: 
......... . • ... . . G. Gnu ..•..... . ............. . Bird . . . . .. .. , .. .. ... .. . . ... ..• Kimball ... . ... .. . . .. .. . . • .... . . . . . .. .. .. ... ... .. . . .... .. •• . . .. 

CIVILIANS ONLY (AIR TRANSPORT AND EFFICIENCY CONTEST)- Event No. 18 
(!1'or Detr~it News Air Transport T rophy) 

Speed 
Place P ilot Pla11e Engine Time Spted Cash Pritt 
rst .. . . . . ..... Geo. Haldeman ... . ....... ... .. Bellanca Ch-300.... . .... . . . Wright J-5 . . ..•. .... . . 0:36:39.0 ....... .. . . III).p; ... .. .... . $450.00 
2nd . .. . ... .. .. . J. W. Smith . .. . ........... .. . . Bellanca Ch-300 .. .. .... ..... Wright J-6 . .......... 0:38:39.3 . .. . . . • . . IIJ-74 ..... . ... .. no.oo 
3rd .. . .. , . . . ... C. D. Chamberlin . ... ... .. . ... . Crescent Cabin .... . , . .... .. Wright 1·6 ... . .... , .. . 0:39'54.2 . ...... . .... . It0.19 ... . . . . ... . r8o.oo 

Efficiency 
t st .. .. . .... . .. Geo. Haldeman . .. .. ..... . . ... . Bellanca Ch-300 .. ..... . . .... Wright J·s .... . .... , .. Merits. , ... .. .. . . ... 316.02 ... · " .. .... $450.00 
2nd •.. . ...•.... C. 0. Chamberlin .. ... . . . .. .. . Crescent Cabin . ..•.... .... . Wright j-6 ..... . .•.. . . Merits ........... 202.49 .•....... .. no.oo 
3rd . ... • . .. . . .. J. V. Smith .. ... . .. ..... , ...• . . BeUanea Ch-3oo .. ... .. ...... Wright J·6 ...... ... ... Meriu . . ........ . . '94-17-.. . ....• . 18o.oo 

CABIN SHIP RACE-800 CU. lN.- Event No. 19 
Aug. 3t, 1929. s Miles, 12 Laps 

Place Pik>t Pl<sne Engine Spud Cash Prize 
ISt ...... ... . ... R. W. Cantwell. .... .......... . Lockheed Vega .. ......... ... .. . WaSp ...... . ........ .... ... .. . 152.27 ....... . ........ . $675.00 
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~~~: ~: ~ ~ ~ :::: l~:~j¥_i.: ~:. : :: : _:_:~_:_:_:_:_:: _: _:e~~~ ?".~ .. -};: ~~ -: : _: :_:: _:_: _:_: _:~I[{~i}=f~~ :·. ::·.: ~ ~::: ~~ ~::: ~ :r~nt- ~:: : ~:;: ~ ~ .~: ~ ~ ~~ ; ~n:g 
............. .. T heodore Tane>· .. .. . .. . :' ... ... Travel Air Cabin ........ . ~ . . .. . Wright J-6 .. . .. .. .. . .. .. .. . . ros.s6. . . .. .. .. .. • .. • .. . .. .. . . v-
.......... . ... . C.D.Chamherlin . ..... . ....... CrescentCabin .. ............. .. Wright]-6 ......... ..... . . ...... ... ... . ............... . ... \0 
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MULTI-MOTORED SmPs-Event No. 20 
Sept. 2. 1929. ro ).1iles. 5 Laps 

Place Pik>t P/;;me Engine Spud Cash Pri:e 
n t ............ . W. D. Watennan ... .. . .. . . . .... Bach .... ... ... ...... .. . ... .. .. Hornet & Wright J·s . . .. ..... ... . 136.4I .... .. . .... . .... . $soo.oo 
•nd . .......... . William Brock .. . ..... . .. .. . .. . Bach Aircrart Co ..... .. .. ... ... Hornet & Wright J-<> ... . .... . ... . 134.46 ....... .. . .. ..... . 300.00 
Jrd . . ......... . M. Girton ... ... . . ... ..... .. ... Fokker F-ro ... . .. .. . ... . .. .. .. P. & W. Wasp 3 ..... . . .. · . . ... ... . 123.00 ... ..... . .. . . . . . .. 15o.oo 

NAVY PURSUIT RACE-Event No. 21 
Aug. 30, 1929. 10 M.iles, 10 Laps 

Plaee Pilol Pune Er<gine Speed 

~~ : : l~~l ·. · : :: l~ll : : :: : Hii~ i . : it lltll 
::: :::: :::: ::: :: :::::::: :g: ~:ii'!~~;.i,;.~·:. :::: :::: :: ::::: ::: ::: : J:l~ ~:!:L : ::;:: :::::: :::::: :: ~: ~ ~: ~:~~:::: ::::::: ::::::: : :~;z:~~ 
::::::::::::.:: :::::.:::::1. f::~~c~~~:~~~: : : : ::: :::::::::: :::::: JEt~i ~:H::::: ::: : : : :: : ~: : :: :J: ~ ~: ~::L: :: ::::::::::: ::: :~~H! 
.. .... . .. ........ . .. . .. .. E. R. McLean .. . ....... . .. ..... . .. . . . . .. Boebg F-2-B . .... . ... .... . . . ... , . . P . & W. Wasp .. . . . ...... . . . . .... •129.55 
... . ..... . . .. . . . . .... . .. ,J, R. Tate (Out) 
... . .. . .. . .. ... . ....... ... McClure (Out) 

*Disqualitied-fol!led pylons. 

AUSTRALIAN PURSUIT RACE FOR MEN-Event No. 22-Final 
1\ug. 3 r. 1 92~. 5 Miles, I 5 Laps 

Place Pi.lot Plane Time Spw:i Cash Prize Ilandicop Net T ime 
rst ...... ..... . C. c. Jakway .. .. . .. .. .. . Gypsy Moth ....... .. . . .. . . 0:44'4•·6 .. . .... ... 100.65 .. . . . . .. .. $7;o.oo . .. . .. ... 4:56.9..... .. . 49'39·5 
2 lld .. .... . .... . Artllur J. Davis . . . , . ... .. Waco 10-T .... ..... . ... .. . 0:32:53.4 . . . . . . . ... t 36.82 •. . . . .. . . . 375.00 . ...... . . 17 :JS.s ..... . ... . so:J t -9 
3rd . • .. . .. ..... H. S. Myhres .. . .. . ..... . Simplex Monoplane ..... .. .. o:JOlOJ-4 .... •• . . . . . 149·7> ... .. . .. . . . t8;.oo ..•. . . .. . 20:40.6 .... . ... .. $0!.44.0 
4th ........... . E. J. Detmer. . . ..... . ... Travel Air ..... ... ..... . ... o :43:25.4 . . ..... .. . 1:03.63 . . . . . . .. . . 110.00 , . . .. . .. . 1 :23.6 ...... . ... so:49.0 
5th .... . ..... .. A. P. Kraeish .... . .. ... .. Gypsy 1\·~oth 6o-Ct.L .. . .... o:39:25·9 · ..... .. .. n4.i2 ... . ..... . So.oo . . . . . . ... 11:34-!;L .. .. . .. . . sx:oo.8 
6th .. . ........ . I. 1\I. McConaughey , .. . . . Travel Atr ........ . ..... . . . o,:J2lOI·4· ......... 140.52 ... .. .. ......... .. . . . ..... 19:os.s .... . ..... $I :07.2 
7th .... .. . . .... T . Taney ... ... . . ....... ,Moth ... ... . .. . ..... .. ... . o:a9:43.8 . .. . ... .... IIJ-26 ............... .. ... . . .... u:26.2 .......... srao.o 
8th ..... ·, .. ....... .. ... .... . . .. . .. . ... . Fairchild . .. . . .... ........ o:44a6.2 .......... 101 .6s . ... . ... .... .. .. . . ... .. . .. 6:50.4 .. . ....... sr :r6.6 
9th . ..... . ... .. P.R. Spe.nc~r. .. . .. ...... Command-Aire .. .. . . , . .. . .. 0:39:sa.6 . ..... . .. . 112.8o ....... . . . . .... , . .. .... . .. rr:J?·S ........ . s r :Jt.t 
xoth. : ... . . .... R. C. Wensinger .. . . . ... . Comb. Eagle.rock .... ... .... o:sr:,p.a . . . .. ..... 87.32 .. .... ..... .. .. ; .......... . .. ... .. .. . ..... 51:32.2 
11th ........... s. J. 'Vittman ..... ... ...... . . ... ..... ... .. . .... .... 0'49:27.1. .... .. .. . 90-99i .... . . ........ . .. . ..... . . 2:os.s ..... . ... . sr:J>.9 
r2tn . .. .. ... . . . Glen E. Messer . . . ....... Air Boss . . . .. .. .......... 0 :42'47.6 .... . .. . .. Io;.I6 .... .. . . ... - ~ .. .. . .. . .. . .. 9ao.o .. . .. .. .. . si:57.6 
13th . • ......... Erret t Williams . . .... .. .. Ea.glerock Bullet. .. .... . . • . O:JJ:S9·5 .. . . . .. . .. 132.39 . . .. , . ...... . . . .. . ... . . . . . t8:J7.J ..... . . . . . 52:16.8 

;~~:::: : ::::::~:~v.N~::;·.;: :: : : : : ::~~~~.~-~~ ·.: :::::: : : : : :: ~;1~ '~:~: :: : : : : :::,~~:~t:: ::: ::: : : ::: : : :: :::: : ::: rgU:: : : ::::: J;;~!:~ 
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r6th ........ . . . ]. Wesley Smith .... . . . .. . Bellanca Cabin ........... .. O:Js:J7-5 •. . . ... .. . l2S.J8 . .. .. ........ . .... .. .. . .... 18:22.!) . .. ...... . s4:oo.-1 
17th . . .... ... .. .. .. .. .. ... . . . .. ... . . . . .. Fairchild Airplane . .. ... .. . . 0:40:01.6 , . . .. .. . . . -112 .43 ...... .. . . , ... ..... , . . .. .. 14:0!).? .... . . . . --S4:II.J 
Fouled . .. . . . .. . F. T. Courtney .... .. ..... Gypsy Moth .... .. .. .. .. .. . o:42:o7.s ......... . ro6.82• ....... . .. .. ..... . .... .. .. 8:24.s ..... .. ... so:32.o 

Foul~~o!oied. ·N-o:;· p~i;~7,}~t.· i.{p,· · tFouled rNc,~~ ~~'ion;~ seco~ti ·anCI ·;i~~1,1 ~~~ · · · • · · · · · · 
144'66t · · · · · · · · · · · · · · · · · · · · · · · · · 20

' 59'
2 

· • • • · • • • · · s' '55'
6 

NATIONAL GUARD RACE-Event No. 23 
Aug. ·25, 1929. 70 Miles. 7 Laps 

Pl4ce Pilot J>l4ne Spud Cash Priee . Remarks 
Lieut. Philip R . Lo•·e . . . ..... ... . . Douglas 0-2-H .... . .... . .. . IJ2 .4J .... , .. ......... .. .... , .... .. .. .. .. ... . Streamline disqualified 

!~~·:.: : : ::::::: t~~~d~A~~we;,s::: : :: : : : : :::::: : g~~~t!~ 8:!:~:: : ::: : : :: : :: a~:~~ :::::: : :::::$~~~.~~ ::: : : : : : : ::: ::: :: :: : : :: :::: :: : :: ::: : : : : 
3rd ...... . .. ... Lieut. Wilson V. Newhall ... .. ..• . Doug!as0-2-H .. . .. ..... .. . 12!).!)7 •• .•. •. . . .. . 200.00 ..... . .. . . .. ... ... .. ........ ... . ..... . 

i~~ . :: :: :::: :: : l:fa~~ r;~~~;,-hlil'. · .. : : : : :·: :::: :-8~~~:!: 8:~:~ :: :: :: :::: :: : :~~·~ : :: ::::: ::: ::: ::: ::::::::: :: :: .:::: .::: :::: ::: :: :: :: :: ::: : 
7th ... . .... .. .. John Sydney Owens . ... ....... ... Curtiss 0 -n .. .. ... ... .... . IJ7-32 ............ . ... . ...... . ...... . Handicap speed tO.!). t oo 126.41 
8th .... .... .. .. Theo. E. Baker .... . . . . ... .. . ... . Curtiss 0 - rt . ... .. . .. .. .. .. 135·94· . . ... .. • . . ... . ..... . .. , . . ..... Handicap speed t o.S.ooo t25.04 
9t(\ .. . • .. . . . ... Fred L. Smith . ... . . , .. ... . . .. .. . Douglas 0-2-H .... . .. .• .. .. 12·4,04 . ... ...• , . .. .. . . ....... . , • • . . • . . ....•• . . •.• .. .• • .•..•... , . 
totb .... .... .. . George J. Bortle ..... ....... . . ... Curtiss 0 -u . ..... ...... ... IJJ.JS .... .... .. . . ... ....... . ..... .. . Handicap speed 10.5.946 122.86 
nth .... .. . .... Floyd E . Evans . . ... . .. . ..... . ... Douglas0-2-H .... .. . . .. . .. 122'.83 •• • . .•.• • . .... . •.•.. .. •. • •...• . • •. • . ... •. • • ..•....•.• .. •. 
uth ... , ...... . . W. S. Johnston ... . . . . . . . .. ... , .. Curtiss. O· n .. .. . .. . . , .... . n s.6s . ... . .. ... . .. , . . ... . .. . ... .. .. . Handicap •Jleed !).1.884 106.46 

NOTE:-All planes equipped with Liberty cn11ine. 

AIR LINE DISTANCE NON-STOP, NON-REFUEL CONTEST TO ESTABLISH A NEW WORLD'S RECORD FOR LONG 
DISTANCE FLIGHT- Event No. Z4 

(Cancelled account no .entries} 

CONTEST TO ESTABLISH A NEW WORLD'S AIRPLANE ENDURANCE FLIGHT RECORD 
BY REFUELING-Event No. 25 

(Cancelled account no entrle.s) 

FREE FOR ALL-Event No. Z6 
Sept. 2, 1929. to Miles. s Laps 

Place Pilot Platte Bi!gi11e. S peed Cash Prize 

;~~·:.::: :: ::: ::: : ~: g~~i:ee.;~ ::: :~ :: ::: ::::: :: ::t~~i~ 'i;~j-A.' :: ::::: ::::: :: :~~~h:. ~--~·- ·.:: ::: ::::: : : :~:~::::: ::::::: :::::: :: :: : : $~~:: 
~~~: :: :::: ::: ::: Jj~ci,;;k~~~ :: :: : . :::: : : :: : ::: :~~i~:~c;'(;~~a: ::: :: :::::::: :~;r88s"s' i:>'.!2: ::::::: :: : :: :~tjt'. '.'.'.'.'.'.'.'.'.'-. .'.'.';·:'.'.'.'.'.'.'.'. :>~~ .. ~~ 
::: ~ :: :::: : ::::: t~: ~~fY.~~~~~~y · : : :: ::::: ::: : f~:~rii·~::: : ::: :: ::::::::: : ~q;;i~f~~~~:::: :::: :: : ~~~:.~_g· :· :_:: ::::: :::: ::: :::::: :::: :: :: 
. . .... .. .. ..... . . C. J. Faulkner .... . ... .... . .. .. .. Pitcairn .. .... . ... . ..... . . . . . Wright)-6 . . ... .. ......... , . .......... . ..... · .. , ... . ... . .. .. 
. . ....... .. ...... C. D. Bowyer. .. ..... . . . .. . . . .... Cessna ... . .. .... .... .. .. .... Comet. ............ . .. .. Out in second lap .. .. .. . .. .. .. ...... . . 

::::: ::::: :;:::: :~·. 'f·.ft~~0;,·. ·. ::~: : :: :: ::: :::: :~~~~s~F~~~~~ : : :: ::::: :::: : :~;~~~~!~~.'.'. :: : :: : ::: :: :: ::::::::::::: :: ::::: :::: :: :::::: ::: 

> 
"1:l ., 
t'tl z 
0 
~ 

'"" "' "' 



DEAD STICK LANDING CONTEST8-Event No. 27 
Aug. 25, 1929 

PlaH Pil<>l Plarte Engirte Cash Prioe Remarks 
ut .. .. .......... Orin W_elsh ... . . ........ . . . ... . .. Swallow Training ....... . , .... Kinner .. .... .... ... .. . .. . $ roo.oo.. ...... .. 2ft. 6 in. f:rom line 
2nd .. . ..... . . . . . . Ralph \Vensinger . . .... ..• . . , .. , . ... F..agle.rock ... .. , . . . . .. , ..... . OXs ... ... . . . .. . . . . . , . . . so.oo ..... ..... . 9 ft. 7 in. from line 
Jrd ..... • .. . . .. .. ~rry Ruch . . .... . . . . .. .. . ... . .. . . . . .. .... . .. . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . • . . . . . 25.00 . .. , .. , . . .. rS ft. 3 in. from line 
4th . .. . ... .. . .. . . Verne D. Christen . . .. . . , .. . .. .... Eaglerock ... . , .. .. , . . , . ... .. Hisso . .. . . co· . .. .. .... . ... .. , ••••• ••••• • • .• • • 58 ft. z in. from line 
Sth ...... . . .. .. . . Do~glas',H. Davis . .. ... ... , ... .................. ... .. . . ..... ... .... .. .. ,, . . . . . " . . . . . .. ...... . ... , .. ... ,'87 (t. o in. from line 

Aug. 26, 1929 
ISt. , ...... ... ... \leme D. Christen . . .. , . . .... ..... Eagle.rock .. .. ..... ...... . ... Hisso .. .. .. . .. ... . . ,, .. . $too.oo .. ..... ... . 8ft. 6 in. from line 
2nd ..... ........ Orin Welsh ..... ....... . ..... .. .. Swallow Training ...... ... .. .. Kinner.. . . ... . ........ .. so.oo .... ,.. . .. 79ft. o in. from line 
3rd . . . .. .. .. . .. . oS. P . Hopkins .. . ........... ... . .. \Vaco 10 Biplane ... ...... . ......... ............. . . , .. 25.00 . . .. ... ... 110ft. 8 in. from line 

Aug. 27, 1929 
tst .... . . . . . . ... . Cramer ....... . . ........ ... .. .. Curtis Robin ....... ..... .......... ....... ... .... .... $100.00 .... .... ... on iine 
2nd ... .... .... . .. Arthur C. Chester......... ... .. . . . . .. .. ...... ............... . ..... ............. .. ... . so.oo ... ..... ... 16ft. from line 
3rd. . . . . . . . . . ... Verne D. Christen .. ... . ... .... .. . Eaglerock ........ ........... Hisso. . . . . . .. . . . . .. .. . .. 25.00 .... . ..... .. 27 ft. from line 

Aug. 28, 1929 
ut . ... . . . .. .. . . . Arthur C. Chester .. .. ,. , .... . . . .. Travel Air ........... . ....... OXs .... .... . .... , ... .. $ roo.oo .. ....... . . . 1ft. 6 in. from line 
2nd .. . . .. . . .. ... . Verne D . Chri~ten ...... . ..... ... . Eaglerock. . . .. ............. Hisso ... . . ....... ·"· .. . .. . so.oo .. ... , .... . . 7 ft. 8 in. from line 
3rd . .. . ... . .... .. Orin Welsh ...... .. .. . . ...... . .. .. Swallow Training . . ..... . .... . Kinner ... . .. .. . . . . . . , . . zs.oo .. .... .. , .. . 22ft. 6 in. from line 

Aug. 29, 1929 
at ... .... ..... ... Arthur C. Chester , . . ... , , . , .... . , , . , , .. , .. . ......... .. . .. , .... .. ... .......... .. . . .. . . $too.oo . .. ..... .. .. 12ft. -3 in. from line 

;~.- ::: : : : : ::::: :.'b~t. \v~~~~~:: :: ::::::::::: : :: ::: : :: : :: :: ::: : : ::::::::: :::::::: : : : : : ::: :: :::: : : :: :: :: ~~:~~ :::: ::: :::: : ~~ ~f: ~~~~ u~~ 
Sept. 11 1929 

ut .... .... ... ... Al. Krapish ....... .......... .... Moth . ........... . . ......... ....... ............ .. .. $3oo.oo .. ... , ..... . 9ft. from line 
2nd . ...... . ...... Glen Megser. . ... .. ......... ..... Air Boss .... .. .. ............................... .... 200.00 ... ...... . 12ft. from hne 
3rd ......... .... . Wesley N. Raymond ... . . .... .... Moth ...... ... .... ................. ... .. .... .... -· . 150-00 .......... , . 10ft. 2 in. from line 
4th . .......... ... Verne D. Christen .. .......... ... Eaglerock...... .. . .. .... .. . .. . .... • ..... . • ........ . 7$-00 ... .. , . . . . 20ft. sin. from li ne 

Sept. 2, 1929 

!~~--·.: : ::: : : :::: :~~~'E. ~e~sir~~~~:::: ::::::::::::::: :::::: ::: :::::::::::::: ::::: :: ::~;~: :::; :: ; : : : :S•~g:gg: :::: :::: :: :~~~~:f.~':;, ~f~~ line 
3rd ..... ,. ... . .. ClarL:eL. Smith ... . .. . . . .. .. .... ....... .. ... . .. ........ . .. : ...... , ... , ............ .... 25.00 .. ....... .. s2s:ft. from line 
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WOMEN'S RACE-510-800 CU. lN.- Event No. 28 
Au, . z9, I9>9- s M iles, 12 Laps 

Platt Pilot Plane 'Ent ine S peed Cash Prize 
ut . •. . .... . . . .• . Gladys O'Donnell .. .. . . .. .. . . . .. .... . Waco Taper W ing .. . ..... . .... .. . Wrirht J -6. 7 Crt. .•.. . . .• . IJ 7.6o .. . ... . ..... . . $62s.oo 
2nd .. . . . . . . . . . . . . Louise Thaden . .... . . . .. . . • .. . . . .. . . . T.ravel Air . . . ..... . . . .. . . . .. . . . . . Wright 1·5 . .. . .... ... . . . . IJJ-43 -.. . . , . . . . . , . .. 375-oo 
3rd . .. .. .... . .. . . Blanche Noyes .... . . .. . ........ . .. . .. Travel Air .. ..... . . .. ........ .. . . \Vright J·s . . . ... . . . .. ... . 127.77 ............ .. 250.00 
. .. . .. . . . . . .... . . Florence Barnes .. . ... . . . . ... . ..... . .. Travel Air . .. ......• . . . . ...... .. . WrightJ· s . . .. . .. .. .. ... • . . .. . .... . .•... . .. . .. ... . • . 
. . . . . . . . . . . . . • . . . Roth Nichols • . . . . ... . . .. . .... . • .. .. . Rearwin Ken Royce .... . . . . . .. . .. Curtiss Challenger • . .. ... . . . . .. .. . . . . • . . . . •• .. . .. . . . .. 

DEAD STICK LANDING CONTEST FOR WOMEN PILOTS- Event No. 29 
(Cancelled) 

WOMEN'S AUSTRALIAN PURSUIT RAGE-Event No. 3.0 
Aug. 31, 1929'. 5 Miles, 12 Laps 

Place Pilo' Pla"e Engine S peed Cash Pri•• 
u t . . ... .. . ... .. . Grace O'Donnell . . . . . . . .. . . . . . . .. . . .. Waco 1o . . .. ... . .. . . . .. ... . . . . . . Wright J-6 . . .. ... . .. . ... .. t38.2r .. .. ........ . . . $6zs.oo 

:!rt:·: :·:·:·:·:·:·:·:: I:E~~:::· :::::::::::::::: :::: ::: :~fe~~-~~~::: : :::::: :::::::::: :~B~-~:::: ::::: ::::: :: !!Ht,:_:_:_:_:_:_:_:.:_:_:_:_ ~~~-:~ 
... ... .. . ..... . .. Lady Heath . . . ... . .. . .. . . . . ... . .. .. . Great Lakes . . .. . .. ..... . . . ... . .. Cirrus .. .... ....... .. ... . . . .. .. .. ..... ..... .. .. .. . . . . 

:::::::::::::::: : t~F~~~~:~:~:::: : :: ~ : : : : : ::::::::: :8~Ea:;:~r~:- :: :: : ::_ :_:::: :_:::: :_~£tt!~: _:_:_: : :_ :_:: :_:_ :_ :_ :_ :_ :-~~~_:_ :_ : : ;:_: _: ~ _: _: _:_:_: _::: ~: : : : 
*Handicapped. 

WOMEN'S AUSTRALIAN PURSUIT*- Event No. 31 
Sept. r, 1929. s Miles, :r2 Laps 

Ploe4 Pilol Plane Engine Spud Cash Priu 
t-st . . . . ... ... .. .. Thea Rasche .. .. . . ... .. . . .. . . . ... .. .. GypsY Moth .. ... . .... . . . .. .. .. .. Gypsy .. .... .. .. . . . .. . .... 99-72 .. . ... . . .. .. .. $625.00 
2-nd . .. . . . . . .. .. . . Louise Thaden .. . .. . .. . ... .. . .. . . .. .. T ravel Air .. . . . . ...... . • . , ... . . .. . \Vright 1·5 . . . . .. , ..... .. . . 136.83 . . .... . . . .. .. . 375.00 
3rd ... . . . . .. . . . .. Gladys O'Donnell .. . .. .. . . ......... .. Waco . . ... ..... . ....... . ... . ... . Wright J -6 . ............ .. . 137.63 . .. .. . .. . .. . .. zso.oo 
4th . . .. . . . . .. .. . .. Keith Miller . • .... ... . .. . ... .... ... . . Fleet Model 2 .• .• • . .. • . • .. • . • . • • . Kinner l<-s . . . . . . . . . . . • . ... 104.93 . . ... .. .. . . . .. . . . .• . 

•Handicapped. 
AUSTRALIAN PURSUIT RACE, MEN- Event No. 32 

Sept. J, 1929. s Miles, IS Laps 
Ploet P ilot Plone Engi11e SPttd C~h Prize 
rst . .. .. ... .. . ... Clyde C. J akway .. .. . . . . . .. ... . . . . . .. Gypsy Moth ...... .. . . .. . . . . ..... Dl-1 . Gypsy . .. . .. . . .. . . . .. . 98.78 . . . .. .. . . .. .. . $750.00 
2nd . . .. . ..... . ... P. D. Cramer .. ... .... . ... . . ..... . .. . Curtiss Robin ... ........ .. ..... . . OX-5 . . . . .. . .. .. .. ...... .. 93-71 .. ... . ...... .. 375.00 
3rd ... . . . .. . . . .. . H. S. Myrhes ... .. . .. . .... . . . ....... . Simplex Mono . .. . . . .. . .. .. . , . .. . Wright J -6 . .. ... . . . ... .. .. 149-72 .. ... . ... . .. . . x8s.oo 
4th . ... . .. . ... ... L M. McConaughey .. . . . . . .. .. . .. . .. . Travel Air B-t t ·D .. .. . .. . .. .. .... Wright J-6 . . . .. ........ .. . 145-22· . . . ..... . . .. .. . n o.oo 
Sth .. . ........ . .. A. B. Johnson ..... .... . .. . . . . .. . . . . .. Gypsy Moth ... ...... . . .......... Gvpsy . . . ..... . .. ... . ..... IIJ-91 .. ... . ........ So.oo 
6tt~ . . ..... . . . ... . E . Wi!Uams .. .. . 1 . . . .... ....... . . . . .. Eaglerock Bullet . ... ....... . . . . .. Wright J -6 .. . .. .. . . . ... .. . 134-0J. . . . .. . ... .. . . . ... . . 
'ith .. .. . . ... ... . . Theo Taney .. . . .. . .. . .. . .. ... . .. .. .. Am. Moth Mono .. . . ........ . .. .. Warner Scarab . ........... . x u .67 . . . .. .... .. .. ... .. .. 

m~ : : ::::::::: ::~~4.t:~·~~~~ :: : :: ::::::::::::::: : :~~!~;;;i>~:_:_: : :: :: ::::::::: ::: :~il!t~~g.:_:_ : ::::::::: ::-: : ~~i:~:: :: ::: :: :: ::::::: :: 
n th . ........ .... E. Z. Newsome ..... . .. . .... ... .. .. ... Air Boss 3 Pl. Bi. ........... . ... . Simons V-7 Robin .. ... .. . . . 92-23 . . .... . . ..... ... .. .. 
... . . .... . . . .. .. . V. L . Roberts . . . .. .. . • . ... . ... . . . . ... Mono Coupe ... . .. . . . . . . .• .. .. , .. Warner .... . .. ... . . . . .. . . . IJ0.8o . . .. • .. • . . ... . . . . . . . 
. . ..... .. .... ... . Frank Courtney ..... .. .. . .. . . .. . ..... Gypsy Moth ... ... . .... .. .. . .... . DH. Gypsy.. .. .. . ........ t o8.26 . .... .. ... . .. . Fouled 

~ 
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BALLOON BURSTING CONTEST- Event No. 33 
Aug. 26, 1929 

Plau Pi k>t PlaNe Engi"<! Cash Priu Remarks 

~~::·: : ::::::: ::: :~:tt~~~~~~: :: : : : ::::::: : : : : :5!!~--~~~~ :: :::::::::::::::: :_: ::.: ::·. :::::.:::::::: :-~~~-:~:·:·:: ::::::: : i~~t~ i ~~~:~: 
Aug. 27, 1929 

ut .. .. . ... . . . ... Orin \Velsh ... . . . .... . . ....... . .... Swallow .. . . .. .. ... ... . .. . . .. .. Kin ner K:s .. . .... .. ..... Sao.oo . . . . ....... Broke 8 Balloons 
and . ... ..... . .... Ralph \Vensinger . .. ..•.•..•......•• Ea~tlerock . . .. . . .. . . . ... . . ... .. . OXs .. .. . . . . . .. .. . .... . .. .........•...... Broke 3 Balloons 
3rd . .. .. . . .. . .... Verne Christen . ... . . •. .. . : ...... . .. Eaglercx:k . . . .. . .. . ..... ... ... . .. Hisso Motor. . . ... . . . . .. . ..... . .. . . • . .. . .. Broke r Balloons 

rst. . .. .. . ... .... . Larry Bush .. ... . . . .............. . . Swallow . . . . . .. . ...... .. . . . . .. . Kinner K-s .. .... . .. , •. .. Sao.oo . .. . . ... ... Broke 4 Balloons 
2nd .. . .. . ... . . . . . Verne D. Christen ... . . ... . ..... . . .. Easlercx:.k .. . ... ... .. . .. ... . .. . Hisso Motor . . . . .. . . . . .. . .. . . .. .. . ....... Broke 2 Balloons 

Aug. 28, 1929 
a t . . .. ... . .. .. .. Verne D. Cltristen ....... ... . ... .. .. Eat~lerock ..... . ...... .. . .. . .. . Hisso ~<l.otor ... , .. ,., . .. . SJo.oo ... . .... , .. Broke s Balloons 
2nd . .. . . .... . .. . Arthur Chester .. .. . .. . .. . .... . . .. . Travel Air .... .. . . ... . . . .. . ... OXs .. .. .. .. . ..... . . ... . .. . . . , .. . ... . .. Broke 2 Balloons 

Natr}eof Pilat 

CIVILIAN ACROBATIC EXHIBITION-Event No. 34 
Aug. 24 to Ser>:. 2, 1929 · 

Plane E·ngine Cash Prize 
Waco Airc.raft Co. Teani of J· Planes. Fred Lund. 

Chief Pilot, Troy, Ohio .. : . . .... .. . . . .. . : . . . . . . , ... .... . . . . Waco ro's with tapered Wings ..... . .. , .. . ... Wright J·s . . . .. . .. . , ......... t9oo.oo* 
Tra,•<H Ai; Co. "I:eam of 3' Pta:nes, Douglas Davis, 

Chief Pilot, Wichita, Kan . ..... ...... , ....... , ... , .. , . . , ... Travel Air Monoplane .. ... .. ..... . .. . . .. .. . .. Wright 1·6 . ... ...... . ... .. .. . 300.00 
*Prize mone.y divided betlveen team. 2 Travel Air Biplanes with Speed Wings .... . .. Wright J·5 . . , .. , . . , . .. . . . . . .. 6oo.oo• 

RACE FOR AVIATION TOWN AND COUNTRY CLUB TROPHY-Event No. 35 
(Speed and Efficiency Contest) 

Speed 
Place Pilot Plane fi.ngine Tim~ S pu d CaJit p , ; .. 
ut . . ...... .. E. Williams .. .. .. . . .. ... .. . Eaglerock. Bullet. . . ... ..... Wright J-6 . . . .. . . . . ..... .. 0:26:55 . . .... .. .. . _ . .. r;;;;.;s ..... .......... Ssoo.oo 
2nd . .... . . ... V. L. Roberts . .. . . .. . . . . .. . Monocoupe .. . ........ . .... Warner .. . . .. .. .. .. .. . ... . o:n:48.8 .. ......... . .. 129 .43 .......... ... JOO.oo 
Jrd ... .. .. . . . R. T. Quinby . . . . .. ..... .. . Monocoupe ... . ..... . ... . . . Warntr Scarab .. . .. . . .... .. . 0:28:40.2 .. . ......... . . . u s. ; 7 .. . .. ........ 200.00 

Efficiency Ment3 
ut . . . . . . . ... G. \V. Haldeman . . ........ . Bellanca .. . ...... . ........ . Wright J-6 . . . . ..... . .. . . .. 253·•9 . . ... ........... . . . . . .... . .. . .... $soo.oo 

;~3:::: ::::: :~:¥: ~~: : : :::: :: :: :: : if!:o~~:::: :::::::::::: ~a':'~~~ :::::::: : : : :: : : :: : : !~t!~ ·.·:.·: .· :::::::::::::::::::::::::::: ~::: 
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OFFICIAL WORLD AND AMERICAN AIR RECORDS 

Established under Rules and Regulations of the 

FED_ERATlON AERONAUTIQUE INTERNATIONAL£ 

Tr:~nslated and Compiled by the Contest Committee, National Aeronautic 
Association, 'Washington, b. C. 

DEC. 31' 1979 

WORLD RECORDS 
CO.I\~'lRMED BY F •·:DERATION AJ::RON AU ­

'I IQVE !NTERNATION;\LE 

AMERICAN RECORDS 
CoNFIRMED nY CONTEST CoMMITTEE 

NATIONAL AERONAUTIC ASSOC IA ­
TION OF U. S. A. 

CLASS A-BALLOONS 
GRAND "FREE FOR ALL" RECORD 

Durat ion (Germany)-H. Xaulen, Dec. 13· 
t;; 1913. 87h. 

Di~tance (Germany)-Buliner, Feb. 8-to, 
1~ 1 4. 3,052.7 kms.-1,896.9 miles. 

Altitude (Germany)-Suring and Berson, 
June 30, 1921, 1o,8oo meterS- 35.4'24 
feet. 

Du1ation-C. B. H armon, St. LouiS' to 
Edina, Mo., Oet. 41 1929. 48h. 26m. 

Distance--A. R. Hawley, St. Louis to L:\kc 
Tschotogama, Oct. 17·•9, 1910. 1,88;.6 
kms.-1,172.9 miles. 

Allltllde-Capt. Hawthorne C. Gray, Scott 
Fiel'd, Dellevillc, III'J March 9, 1927, 
8,690 meters-28,510 t eet . 

F 1RST CATEGOR\' (6oo cuatc >ti1T10RS) 
Duration (Francc)- G. Cormier, Aug. 10- tr, Dur:ltion-(No Record). 

1924. 2zh. 34m. 
Di~tance (Fran~e)-Georges Cormier , ] uly 

t, tl);t2. 804-'73 kms.-499.69 miles. 
Altitude-(No Record). 

Distaoce-(No Record) . 

Alritude-(No Reco rd). 

SECOKD CATEGORY (60!·9CO CII RIC ~IKT&RS) 

Duration (France)-Jules Dubois, May 14- Duration-W. C. Naylor and K W. Wu-
1 s, t!)-2a. 23 b. 28m. ren, "Skylark," Little Rock, Ark., to 

Crawfor d1.Terrn., April 29"J-O, 1926. 19h. 
Di~tance (France)-Georges Cormier, July Oistance-\'v. C. Naylor and K . W. War · 

1, 1922. 804-'73 kms.-499.69 miles. ren, "Skylark," Little Rock, Ark., to 
Crawford. T enn., April 29·30, 1926. 66o 
krns.- 410 miles. 

Altitude-(No Record). Altitude-(No Record); 

THIRn C ATEGORY (90 1· 1,200 CUB IC M£TUS) 
.Duration (United States)-E. J. Hill and Duration-E. J. Hill and A. G. Schlosser, 

A. G. Schlosser, Vord Airport to Mont· Ford Airport to Montvale, Va., July 4·5· 
vale, Va., July 4c5· 1927. 26h. ot6_m. q):t7. z6h. 46m. 

Distance (United States)-S. A. U. Ras- Distance-S. A. U. Rasmussen, Ford Air· 
mussen, Ford Airport to Hookerton, N. port to Hookerton, N. C. , July 4-5, 1927. 
C., July 4-s, 1927. 920.5 kms.-572 miles . 920.5 kms.-572 miles. 

Altitude-(No Record). Altitudc-(No Reeor<l ). 

FovRTu CATil(:()RY (t ,zo• ·:,6oo cus1c METERS) 

Duration (United States)-Lieut. T. G. W. Duration-Lieut. T. G. \V. Settle and En· 
Settle ~nd En~ign W. .Bushnell, Pitt sign W. Bushnell, Pitt Stadium, Pitts· 
S tadium, Pittsburgh, Pa., to Savage H ar- burg, Pa., to Savage H arbor, Prince 
bor, Prince Edw<1rd Island, Canada, May Edw3rd Island, Can., May 4·S·6, 1929. 
-•·s-6, 1929. 43h. 2om. 4:lh- 2om. 

P iM.ance (United States)- I.ieut . T . G. W. llistance- Lieut. T. G. W. Settle and En· 
Settle and Ensi·glt W. Bushnell, Pitt sign W. Bushnell, Pitt Stadium, PittS· 
Staclium1 Pittsburgh. Pa., to Savage Har· burgh, Pa. to Savage Harbor, P ri nce 
bor, Prtnce Edwal'd Islan<~ Can., May Edward Island, Can., l\!ay 4·5-6, 1929. 
4-5-6, 1929. 952 miles. 952 miles. 

Altitudc-(No Record). Altitude-(No Record). 

603 



AIRCRAFT YEAR BOOK 

FIFTH CATEGORY (1,601·2,20·0 CUBIC METERS) 

Duration (France)-Georges Blanchet and Duration-E. J. Hill and .... G. Schlosser, 
Dr. Geo. LeGalleei Gordon Dennett, De- Gordon Bennett, Detroit to Baxley, Ga., 
t roit-\Vaverley Ha I, Ga. , Sept. 1c>-J 1·12, Sept. 10·11·12, 1927. 47h. 5sm. 
1927. 49h. 

Distance (United States)-E. J. Hi ll and 
A. G. Schlosser, Gordon Bennett, Detroit· 
Baxley, Ga., Sept. 1<>-1 1·12, 1!).27. 1,198.9 
kms.---745 _ m_iles. . 

Altitude-(No Reco.rd). 

Distance-E. J. H ill and A. G. Schlosser, 
Gordon Bennett, Detroit to Baxley, Ga., 
Sept. 10·II· IZ, 1927. 1, 198.9 kms.-745· 
miles. · 

AltituCie-(No R~cord) . 

SIXTII C ATEGO RY (2,2(>1·.},000 CUBIC METERS) 

Duration (France)-Georges Blanchet and Duration-E. J . Hi ll and A. G. Schlosser, 
Dr. Geo. LeGallee, Detroit to Waverley Gordon B ennett, Detroit to Baxley, Ga., 
Hall, Ga .. Sept. 1o-u-u, 19~. 49h. Sept. to-11-u, 1927. 47h. ssm. 

Distance (Un ited States)-E. J. Hill and Distance-E. J . Hill and A. G. Schlosser, 
A. G. Sc.hlosser, Gordon Bennett , Detroit Go rdon Bennett, Detroit to Baxley, Ga., 
to Baxley, Ga., Sept. 10·11·12, 1927. S~r.t. 10·11·12, 1927. 1,198.9 kms.- 74; 
1,198.9 kms.- 745 miles. ml es. 

Altitude (United States)-Capt. Hawthorne Altitude-Capt. Hawthorne C. Gray, •t 
C. Gray, at Scott Field, Belleville. 111., Scott Field, BellevBie, I ll., March 9, 
March 9, 1927. 8,690 metcrs-z8,sro 1927. 8,6go meters-:8,510 feet. 
feet. 

SI<VENTH CATB\.ORY (J,OOI·4,000 CUBIC METERS) 

Duration (France)-Georges Blanchet and Duration-E. J. Hill and A. G. Schlosser_, 
Dr. Geo. LeGallee, Gordon Bennett, De- Gordon Bennett, Detroit to Daxley, Ga., 
troit to Waverley Hall, Ga., Sept. 10·11- Sept. 10·11-rz, 1927. 47h. ssm. 
12, 1927. -49-li'. 

Di•tance (United States)-E. J. Hill and DistaJtCe-E. J. Hill and A. G. Schlosser, 
A. G. Schlosser, Gordon Bennett, Detroit Gordon B ennett, Detroit to Baxley, G'a., 
to Baxley, Ga., ·sept. IO· II · I 2 , 1927. Sept. 10·Jt · l2, 1927. 1,r98.9 kms.-745 
1,198.g kms.-745 miles. miles. 

Altitude (United States)-Capt. Hawthorne Altitude-Capt. Hawthorne C. Gray at 
C. Gray, at Scott Field, Belleville, Ill ., Scott Field, Belleville, IIJ.1 Marcb 9, 
March 9, •9•7· 8,690 meters-28,510 1927. 8,690 mcters-•S,510 teet. 
feet. 

E tCHT'It CAT£.CORV (4,0o t - S,ooo CUDIC M E.'l"£83) 

Durat ion (F rance)-Georg_es Blanchet and Duration-E. ]. Hill and A. G. Schlosser, 
Dr. Geo. LeGallee, Gordon Bennett. De- Gordon Jlennett, Detroit to Baxley, Ga., 
troit to Vvaverley Hall, Ga., Sept. J O•ll· Sept. Hl-l1-12, 1927. 47h. 55m. 
12, 1927. 49h. 

Distant< (United States)-E. J. Hill and 
A. G. Schlosser, Gordon Dennett, Detroit 
to Baxley, Ga., Sept. ro·II·IZ, 1927. 
1,1o8.9 kms.-745 miles. 

Altitude (United States)-Capt. Hawthorne 
C. Gray, at Scott Field , Jlelleville, Ill ., 
March 9, 1\)-27. 8,690 metera-28,s ro 
feet. -

Distance-E. J. Hill and A. G. Schlosser, 
Gordon Bennett, Detroit to Baxley, Ga., 
s~r.t. 10-ll-12, 19~7- '•'98-9 kms.-745. 
m1 e$. 

Altitude- Capt. Hawtho: ne C. Gray, at 
Scott Field, l3ellevillt~ 111., March 9, 
1927. 8,690 meters-zo,sro feet. 

CLASS B-AIRSHIPS• 
RETURNING TO POINT OF DEPARTURE 

Duration (Germany)-Dr. Eckener, Graf 
Zeppelin. Maybach, s motors, from Lake­
hur$t, U.S.A., to Frederickshaven, Ger· 
many, Nov. 29·3D-J1, 1928. 71h. 7m. 

Distance {Germany)- Dr. Eckcner, Graf 
Z-eppelin, Mal'_bach, .5 motora, Lakehurst, 
U.S.A. , to Fr·edenckshaven, Germany, 
Nov. 29-JO·JI, 1928. 6,384.5 kms.-3,967 
mile8. 

Altitude (France)-Cohen, at Conte, June 
18, 191:1. J,08i> meters-10,102 fect. 

Duration-Ensign Maytbam, Navy A-236, at 
Miami, Fla., Dec. 24·2!, 1!)18. 40h. :o6m. 

Distance-{No Record). 

Altitude-(No Record). 

CLASS C-AIRPLANES 
REI'URNING TO POINT OF DEPARTURE WITHOU'l' REFUELING 

Duration (Germany)-Jobann Ri sztios and 
\Vilhelm Zimmerman, Junkers W-33, 
Junkers LV ;z8o h.p., at Dessau, July 5· 
6·7· 1928. 6sh" :asm. 

Duration-\Villiam Brock and Edward. 
Schlee, Bellanca, Wrisht Whirlwind 220 
h.p., at San Diego, Cal., Sept. •9·30-
0 ct. t , 1928. sgh. 19m. 15s. 



APPENDIX 6os 

REFUELING-IN-FLIGHT 
Duration (United State.s)-Dale Jackson 

and Forrest O'Brien, St. Louis Robin No. 
1, Curtiss-Robertson Challenger 6 cyl. 
radial engine. 170 h.p., at Lambert Field, 
St. Louis, Mo., July 13·Jo, 1929, 420h. 
17ni. 

Duration-Dale · ]a c k son and Forrest 
O'Brien, St. Louis Robin No. t, Curtiss­
Robertson Challenger 6 <:yl. radial engine, 
120 h.l>., at Lambert Field, St . Louis, 
!o1o., July 13-30, 1929. 420b. 17m. 

RETURNI NG TO P OINT OF DEPARTURE WITHOUT REFUELING 

Distance (Closed Circuit) ( I taly)- Arturo 
Ferrario and Carlo Del Prete, Savoia­
Marchetti, S-64, Fiat A·2·2, Course Casale 
dei Prati, Torre Flaria, Fara, d'Auzio, 
May 3•·J.!'ne 1·2, 1928. 7,666.6 kms.-
4,763.7 mtles. 

Distance (Airline) (ltaly)-Arturo Ferrario 
and Carlo del Prete, Savoia-Marchetti, 
S-64, Fiat S-SO h.p., Rome to Touros, 
Brazil, July 3·4-s, 192S. 7,188 kms.-
4,466 miles. 

Altitude (Germany)-Willi Nepenhofen, 
Junkers W 34, monoplane, Bristol-Jupiter 
.po h.p., at Dessau, May as, 1929. 12,739 
meterS-41 ,794-feet. 

Maximum Speed (France)-Wanant Officer 
Bonnett, Ferbois monoplllne, H ispano 
Suiza s.so h.p., at Istres, Fran ce, Dec. 
tr, 1924, 448.171 k.p.b.- 278.480 m.p.h. 

Distance-Lieuts. Kelly and Macrcady, 
U. S. A. T-2, Liberty 375 h.p., at Wilbur 
Field, Dayton, Ohio, April 16·17, 1923. 
4,050 kms.-2,516.s5 miles. 

Distance (Airline)-Clarence D . Chamber­
l~in, Wright Bellanca J·S 20o h.p., Roose· 
velt Field to Ialeben, Germany, June 4 -
s·6, 192'1· 6,294 kmt.-3.911 mile•. 

Altitude-Lieut. Apollo Soucek, U.S.N .. 
Wright Apache, Pratt & Whitne1' 42-5 
h._p., supercharged, at Anac.ostia, D. C., 
May 8, 1929. 11,930 meteTI-39t!.iO feet. 

Maximum Speed-Lieut. A . J. wtlliams, 
U.S.N., Curtiss Racer, R-2·C-r{ Curtiss 
D - 1211 500 h.p., at Mitchell Fie d1 L. I., 
N' Y., Nov- 4, 1·9-33· 429,o.:as JC,.p.h.-
266.s9 m_p.h. 

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD 

Speed for too Kilometers (United St.ates)­
Lieut. Cyrus Bettis, O.S.A.S., Curtin 
RJC·t, Curtiss V-1400 6oo h.p., Mitchel 
Field, Oct. tz; 1925. 401.279 l<.p.h.-
249·342 m.p.h. 

Speed !or soo Kilometers (France)-S.:adi­
LeCointe, Nieuport to Delage, l:Iispano 
Suiza soo h.p., at htres, June .:13, 19-24-
306.696 k.p.h.-190-567' m.p.h. 

Speed for r,ooo Kilometers (France) ­
Fernand La.sne, Nieuport to Delage, 
42C-1, Hispano Suiza soo h.p., Etampes, 
Aug. 29, 19.as. 248.292 k.p.h.-154·•93 
m.p.h. 

Speed for 2,ooo Kilometers (France)­
Fernand Lasne, Nieuport to Delage, 
i.•Ct, H ispano Suiza 5oo h.p., Etampcs. 
Sept. u , 1925. 218.759 k.p.h.-135·930 
m.p.h. 

Speed for s.ooo Kilometers (France)­
Commandants Girler and \Veiss, Bregue, 
Hispano Suiza 6oo h.p., Etampes, May 
·~-zs, 1921>- 188.097 k.p.b..- 116.822 
m.p.h. 

Speed for too Kilometers-Lieut. Cyrus 
Bettis, U.S.A.S., Curtiss R3.C·1, Curtits 
Y-1400 6oo h.p., Mitchel Field, Oct. u , 
1925. 401.279 lc.p.h.-249·342 m.p.h. 

Speed for _s_oo Kilometers-L1eut. Alex. 
Pearson, U.S.A., Verville Sperry R·J, 
Wright 350 h.p., at Wri&'ht Field, Day­
ton, Ohio, March 29, I 92 3. 270.06 lc.p.h_ 
-167.8o m.p.h. 

Speed for t,ooo Kilometers-Lieu!. Harold 
R. Harris, U.S.A., and Ralph Lockwood, 
DH-4L, Li berty 400 h.p., at Wright Field. 
Mao·ch 29, 19-23. 205.06 k.p.h.-127.42 
m.p.h. 

Speed for .:a,ooo Kilometers-Lieu!. Harold 
R. Harris, U.S.A., DH·4L, L iberty 375 
h.p., at Wright F ield, April 17, 1923. 
183.83 k.p.h.-u4.:>2 m.p.h. 

Speed for 5,ooo Kilometers-(No Record). 

CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 
(1,102.31 lbs.) 

Duration (Germany)-W. K. Schnabtle and 
Fritz LOose, Junkers \V-Js, Junkers L-5 
engine, JZO h.p., at Dessau, March :u-22, 
1927. 22b. um. 455. 

Distance (Germany)-W. K. Scbnabele and 
Fritz LOose, Junkers W ·3So Junkers L-s 
engine, 320 h.p., at Dessau, l\hrch 21-22, 
1927. 2J35-s86 kms.-1,699·8• miles. 

Altitude (Germany)-Reginald Schintinger, 
Junkers W-34, nristol Ju,p-iter VII .po 
h.p., at Dessau, Sept . 14, 1928. 9,190 
meters--3o,t5o feet. 

D:. ration-Lieut. H. R. Harris, U.S.A.S., 
Douglas DT-z, Liberty 400 h.p., at Wright 
Field, Dayton, Ohio, June 28, 1924. 9h. 
nm. 53,4s. . 

Dlstance-Lieut. H. R. Harris, U.S.A.S., 
Douglas DT-2, Liberty 400 b.p., a t ·Wil­
bur Wright Field, June 28, 19-34· 9SO 
kms.-SQO.J milca. 

Altitude-Lieut- H. R. Harris, U.S •. A.S., 
USA·TP-t, Liberty 400 h.p., at McCook 
Field, May 21, 1924- 8,s78 meters­
•8,143 feet, 
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Speed for 1 oo Kilometel's (France)­
Fcrnand Lasne, Nieuport-Delage, Hispano 
Suiza soo h.p., at Etampes, Oct. 7, 1925. 
281.030 k.p.h.- •74.62z m.p.h. 

Speed for soo Kilometers (Great 13ritninj­
Capt . H. S. Jlt·oad, de 1-laviland ' 'Hound," 
Napier-Lion Xl sso h.p., at Stag Lane, 
Reading, April 27, 1928. 255·333 k.p.h.-
158.656 m.p.h. 

Speed for t ,ooo Kilometers (Franec)­
Fernand Lasne1 Nieuport·Delag~. TYJ)C 
4z, Hispano Su,zn soo h.p., at Etampps, 
llfay 14, 1926. 236.o28 k.p.h.-146.~60 
m.p.h. · 

Speed for 2,ooo Kilometers (Germany)­
H . Steindorff, Rob rbach-lloland, 3 BMW, 
230 h.p. ea ., at Staaken, July 31, 1927. 
JI05 o407 k.p.JJ,-[27,632 lll.J).]\, 

Speed for 5;ooo Kilometers-(No Record) . 

Speed for roo Kilometcrs- R. Lockwood, 
Army C·s, Liberty 400 h.p., at Wright 
F1eld, June •8, 19Z4. t So.Sos k.p.h.­
' 1 z .346 m.p.h. 

Speed for ~oo Kilomcte rs- T.ouis C . .Mcis· 
te•·, Martm llornbcr, M B·z, • f, ibcrty; 400 
h.p. ea., at W•·ight J>ield, June z8, 1924. 
1zo.s; k.p.h.-74-90 m.p.h. 

SJ>ced for 1 ,ooo Kilometers- ( No Retord ). 

Speed for :,ooo Kilometers- (No Record) . 

S(>eed for ;,ooo K ilometers-(No Rec.<:ml}. 

CLASS C-W IT H PAY LOAD OF x,ooo KILOGRAMS 

(2,204.12 lbs.) 

RETURNI NG TO POlNT OF DEP.AR'TURE 

Duration (Cermany)-Fritz Horn, Junkers 
G-24, 3 Junkers L·• 1, 230 b.p. ca., at 
Dessau, April 4, 192;. 14h. 2Jill. 45S. 

Distance (Germnny)- H. SteindorfT, Rohr· 
bacli·Roland, 3 BMW 230 h.p. en., at 
Staaken, July 31, 1927. 2,JIS.J38 kms.-
1,438.680 miles. · 

Altitude (Germany)-Rcginald Schinzingu, 
Junkers W-34, Bristol Jupiter V II .po 
h.p., at Dessau, Sept. 14, 1928. 7o9''7-
meters-zs,94I feet. 

Speed for 100 Kilometers (Great Uritain)­
Capt. H . S. Broad, de .Haviland "Hound," 
Napier-Lion XI sso h.p., at Stag Lane, 
Reuding, April 27, 1928. 261.172 k.p.h.­
r6o. z8o m.p.b. 

Speed for soo Kilometers (G rea t Drltnin}-: 
Capt. H. S. B road, de H aviland "Hound," 
Napi~r·Lion ?<J 550 b.p .• • a: Stag. Lane, 
Readmg, Apnl 27, 1928. -5>·333 k.p.h.-
1 s8.6s6 m.p.h. . . 

Speed for 1,000 K1lomcters ( F rance) ­
.Pailla rd and Cam,Plan, Bcrnanl n \OM· 
plane, Hispano·Smza 6oo b.p., lstres, 
Dec. 23, 1928. zzo.791 k.p.b.-IJ7, 1 ~8 
m.p.h. 

Speeil for 2,0<>0 Kilometers (Germany)­
H ennan Stdndorff, ){ohl·bach-.Ro~:lllll, 3 
BMW, 230 b.p. ea., at Staaken. J uly 3:, 
1927. 205.407 k.p.h.-127.632. m.p.h. 

S1>eed for s,ooo Kilometcrs--(Ko 'Record). 

DurHtion- T.ieut. J. S. M:icready, U.S.A.S.1 
Curtiss (Martin) 'Somber. NBS-1, 2 Lib· 
crry, 400 h.p. ea., at Wright Field, Oct. 2 , 
1924. zb. •3m. 49.6s. 

Distauce-(1'\o R~cord). 

.Aititude--\Valdo Waterman. Bach land· 
plane, tri·motored cabin monoplane, Prall 
& Whitnt:y Hornet, nt Los Angeles, Cal. , 
July 26, 1929. 6,346 metc'rs-•o,Soo feet. 

Speed for roo Kilorneters- (lilo Record) . 

Sp~ed f nt soo Kilomcters-(No Record). 

Speed for •.ooo Kilometers- (No Uecord) . 

S peed for ~.ooo Kilometers--(No Jtecord}. 

SJieed for s,ooo Kilomcter~(No kccord). 

CLASS C-WITH PAY LOAD OF 2,ooo KIL OGRAMS 

(4>409.24 lbs.) 

RETURNING TO POINT OF DEPARTURE 

Duration (Germany}- J. Tisctics, Junkers 
G-24, Junkers 28o h.p.L at Dcssau, June 
291 1927. 13h. rm. JZ.ISS. 

Distance (Gcmluny)- H erntan Steindorff, 
Rohrbacb-.Roland , 3 BMW, 230 b.p. , at 
Staaken, July 31, t927. 1,750--469 kms.­
t ,o8?.68 miles. 

Duration- tieut. H. R. Har ris, U.S.A.S., 
and Mechnnician Doug. Ctdvcr, Barling 
H!>mbe~t 6 Libert y, 400 h.p. ea., 31 Wright 
F1eld , u ct . 3, r924. t h. 4701. to.ss. 

l)istance- (No. Record). 
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Altitude (ltaly) - Demo nico Antonini, Cap­
ton i CA-n ·, :a Isotta Fraschina, soo b.-p. 
ea., at Caseina Malpensa, May 26, 1927. 
6,262 meters-20,544 feet. 

Speed for t oo Kilomete rs ( Francc)­
Paillard and Camplan, " Bernard" 190 T, 
Hispano-Suiza 6oo h.p., LeBourget to 
Gondreville, N ov. :03; 1928. Z23.546 
k.p.h.-tJ8-904 m.p.h . 

Speed for soo Kilometers (Germany)-Her· 
man S teiitdorff, Rohrbach -Roland, 3 
BMW, 230 h.p. ea., ai Staaken, July 28, 
1927. 21 5·378 k-J?: "·-•33-8•8 .m.p.h. 

Speed for ',ooo Ktlomet<·rs (Germany)­
Herman S teindor ff, Rohrbach.Roland, 3 
BMW, 230 h.p. ea., at Staaken, July 28, 
•9•7· 214.8ss k.p.h.-•JJ-504 m.p.h. 

Altitude- Lieut. H. R. Harris, U.S.A.$., 
Darlilll{ Bomber, 6 Uberty, 400 h.p. ea., 
at Wnght Field, Oct. 25, 1923, 2,049 
meters-6,722 feet. 

SpeEd for too Kilometers- (No Record). 

Speed for 500 Kilometers-(No Record) . 

Speed for 1,000 Kilomete rs-(No Record). 

CLASS C-WITH PAY LOAD OF s,ooo KILOGRAMS 
(ll,023 lbs.) 

Dura tion (France)-L. Bo&soutrot, Super Duration- (No Record). 
Farman-Coliatb, 4 Farman, soo h-1'· ea., 
at LeBourget, Nov. 16, 19zs. th. 12m. 
218, 

Altitude (France)- L. Bossoutrot, Super 
Farman-Goliath, 4 Farman, soo h .p. ea., 
at LeDourget, Nov. 16, 1925. J, s86 
meters-1 1,765 feet. 

Speed for 100 Kilometers-(No Record). 
Speed for soo Kilometers-(No Rec0r<l) . 

Altitude- (.No Record). 

Speed for too Kilometers-(No Record). 
Speed for 500 Kilometers-(No Record). 

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
ALTITUTE OF 2,ooo METERS 

(6,671·7 ft.) 
L: Bossoutrot, Super Farman-Goliath1 4 

Farman , 500 h.p. ea., at Lel3ourget, 1'\o•·· 
t 6, 1925. 6,ooo kgs.- tJ.,228 lbs. 

Lieut . H. R. Harris, U.S.A.S., Barling 
-'!?mlier

6
6 Liberty, ~oo h.p . ea., at Wright 

held, c t. 25, 1~23. .z,ooo kgs.- 4,409 
lhs. 

CLASS C-REFUELING IN FLIGHT 
RETURNI NG T O POINT OF DEPARTURE 

nuration (United States)*- Maj. Carl Duratio)J- Maj . Carl Spatt, Capt. Tra C. 
SPat>;, Capt. Ira C. .Eaker, 1st Lieut. Eaker, tst Lieut . Harry A. Halverson, 
l'farry A. Halverson, -2nd Lteut .. Elwood ~nd Lieut. Elwood R. Quesada and Sergt. 
R. Quesada and Sergt . Roy \V. Hooe, Roy \V. Hooe1 U. S. Army l'okker C • .z.A, 
U. 'S. Army Fokker C-2-A, 3 Wright 3 Wright Wbtrfwind, 220 h.p. ea., at Loi 
Whirlwind, ·220 h.p. ea., at Los Angeles,. Angelei, Cal., Jan . 1-7, 1929. 15oh. 40n1. 
Cal. , Jan . 1-7, 1929. •soh. 40m. 14s. 145. 

•Pending Homologat ion by I'.A.I. of Paris. 
Distance ( United St.atcs)-L icuts. Smith a ncl Distnnce-- tieuts. Smith and Ri chter, 

Richter, U.S.A., DH-4B, Liberty 4oo h.p., U.S.)\ ., DH-4B, Liberty 400 h.p., at 
at Rockwell Field, San Diego, Ca l., Au~:. Rockwell Field, San Otego, Cal., Aug. 
27·-18, 1923, S,JOO kmS.- J,2.!)J.•6 miles. 27•38, J 923, 5,300 kmS.-J,2!)J. 26 miles. 

RECORDS FOR LIGHT AIRPLANES 
CLASS C-FIRST CATEGORY 

Two seaters weight empty less than 400 Kgs. (88 1 lbs.) 
Distance (Closed Circuit) (Czechoslovakia) Uistance (Closed Circuii)- (No Uecord). 

- Jose I> It Hermansl>.y at}d F rancois · '-
Mach~ek, Av ia Bl'l·9z Walter 6o h.p., at 
Prague, July ''• 192~. t,soo kms.--932 
mil es. 

lJistanec (Airline) (Switzerland )-Capt. l)is tnnec (Airline)- ( No Record) . 
Hans Wirth and Melle Erika Nauman, 
Klemm Daimle r, Monoplane, Merccdes­
Oaimlcr 20· h .p., lloblingen Airport to 
Mieschkance. Poland, Oct. t6, 1928 . 
t,JOS-5 kms.- Su.to mll cs. 
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Altitude (Great Britain)- Capt . G. de Havi­
land and Mrs. de Haviland, DH Moth 
6oG, DH Gipsy 85 h.p., at Stag Lane, 
July 27, 1928. 6,054 meteo·s-•9.8.62. feet. 

Speed for 100 Kilometers (Great Bntaon)­
A. S. Butler and Mrs. :Outler Dll Moth 
Biplane, Gypsy Too h.p., Stag Lane, Read­
ing, Dec. 7, 1928. r92.864 k.p.h.- 1 19.839 
m.p.h. 

Altitude-Kennellt Gale, Campbdl Supe'r­
sport Landplane, 90 ll.p. Ktnner motor, 
Los Angeles, Cal., Aug. 28, 1929. 5,155 
meters-t6,9•• feet. 

S t>eed for 100 I<ilometers- (No Record). 

CLASS C-SECOND CATEGORY 
Single seaters weight empty kss than zoo K~&s. (440 lbs.) 

Distance (Closed Circ.uit) (Hungarr,)-Chas. 
Kaszala, Lampich Monoplane, 'Ihorutzkai 
engine, t8 b.p., at Budapest, Sept. 14, 
1927. 650 kms.- 403.9 miles. 

Distance (Airline) (Hungary)-Chas. Kas­
zala, Lampicb H -MAFD, TILoruu.lcai 18 
h.p., Budapest to Pola, June 14, 1928. 
5•7-04 kms.-JZI.3 miles. 

Altitude-(No Record). 
Speed for 1 oo Kilometers--( No Record). 

Distance (Closed Circuit)-(No Record) . 

D istance (Airline)-(:-lo Record) . 

Altitude-(No J~ ecord). 
Speed for 100 Kilometers--(No Record). 

CLASS C-THIRD CATEGORY 

Single seaters we,ight empty 200-350, Kgs., Inc. (440-77 1 lbs.) 

Distance (Closed Circuit ) (,Czechoslovakia) 
-Commandatit Vichereck, "Avia" llH­
• tll.t Walter 6o· b.p., at P ra11ue, June 6-7, 
192ll. 2,soo kms.- 1,553 moles. 

Distance (Airline) (United States)-D. S. 
Zimmerly, Barling NB-3 Landl>lane, So 
h.p. Genet engine, Brownsvi Ue, Tex., to 
Winnipeg, Can., July 17, 1929. 1,6so 
miles. 

Altitude (Germany)- 'Paul W. Baumer, 
.Uaumer, Wr1ght 6o b.p., Hamb:Jrg·Fuhls­
buttal, July 8, 1927. 6,782 meters--22,.z5o 
fee1. 

Speed for too Kilometers (Great Dritain)­
Capt. H. S. Broad, DH "Ti.gcr :Moth," 
n H 32 engine, 130 h.J>- at Stag L:utc, 
Aug. 24, 1927. 300.1 k.p.b.- 186.47 m.p.h. 

Distance (Closed Circuit) - (No. Uecord). 

Distance- D. S. Ziulmcrly, n:.rting l\ il-3 
Landplane, So b.p. Ge net engine, Urowns­
viUe, Tex., to \ Vi nnipeg, Can., July 17, 
1929. t,6so miles. 

AJtitude--D. S. Zimmerly, Barling Kll-3 
L~ndpl:me, So h,p. Gene~ engine, a t Parks 
A•rport, East St. Lout~, Ill., ll-lay 28, 
1929. 6,346 metcrS-2o,82o feet. 

S1>eed for t oo l<i lometers- (No. Record) . 

CLASS C2-SEAPLANES 
l~ETURNING TO POlN'l' OF DEl'ARTURE WITHOUT lU: FUELTl\G 

Dut·ation (United States)- Lieuts. Artl'ulr 
Cavin and Zeus Soucek, Navy PN-12, 
2 Wright R-•750, 525 h.p. ca ., a t Phila· 
delphia, May 3·4·5. 1928. 36h. tm. 

Pistance (United States)-Lieuts. B. J. 
Connell and H. C. Rodd, P N-• o 2 Pack­
ard, 6oo h.p. ea., at San Diego, Cal., Aug-. 
15· 16, 1927. 2,525_ kms.-• ,569 miles. 

Distance (Airline) (Uni.ted State~)-Comdr. 
john l~odgers, V.S.N., and L•eut. 1.1. J, 
Connell, PN-9, 2 Packard t·A-•soo, soo 
h.p. ea., San l'ablo Bay, Cal., to ncar 
Hawaii, Aug. 3r·Sept. 1, 1925. 2,963 
kms.-1 ,841, statute miles. 

Al titude (t nited Statts)-Licut. AJ)o llo 
Soucek, U.S,N. , 'Wri~&ht Apache, Prntt & 
Whitney 425 h.p. supercharged, at Wash· 
ington, D. C., June 4, t92?· 11,7 53 
meters- 38,560 feet. 

Maximum Speed (Italy)-Maj. Mario de 
Bernardi, Macchi sz Monoplane, Fiat 
engine Type AS3, at Venice, Italy, March 
JO, 1928. 512.7i6 k.p.h.-318.624 m.p.h. 

Duration-Lieuts. Arthur Gavi n and Zeus 
Soucek, Navy PN-12, 2 Wright R- 1750, 
525 b.p. ca ., at P hiladelphia, May J·4·S· 
1928, 36h. lm. 

Distance-Lieuts. B. J. Connell and H. C. 
Rodd, PN-10 z Packard 6oo h.p. ea., at 
San Diego, Ca!·• Aug. 15·16, 1927. 2,525 
kms.- 1,569 mtles. 

Distance (Airlinc)-Conulr. )ohn Rodgers, 
U.S.N., and Lieut. ll. J. Connell, l'N, g, 
2 Packard l·A· 1SOO, 500 h.p. ea., S<Ul 
Pablo. Bay, Cal., to near Hawaii, Aug. 
31-Sepl. 1, 1925. 2,963 kms.-t,S.p 
statute miles. 

Altitude- Lieu!. Apollo Soucek, U.S.N., 
· Wrigl1t Apache, Pratt & Whitney 4~5 

supercltat'ged, at Washington, D. C., }tuie 
4, 1929. u,753 mctcrs- 38,s6o feet. 

Maximum SJ)eed (StraJghtaway) - Lieut. 
]a~. H. Doolittle, tJ.S.A.S., Curtiss R3C-z . 
Curtiss V-t400 6oo b.p., llay Shore. 
13altimore, ?.rd.. Oct. z;, 1925. • 395·439 
k.p.b.-24$·713 m.p.h. 
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Speed for Specified Distances 

S !lC<"I for 100 Kilomete rs ( Great Hritain)­
l,ieu t. \ Vebst cr, Su pennal"i ne S-;, Na pie1· 
1,000 h.p., at Venice, Sept . 26, 1927. 
456.522 k.p.JL- 283.669 ~~~·J).h. 

Speed for soo Kilome ters ( United States)­
Lieu t. R. A. Ofstie, Curtiss :\ ;wy C·J 
Seaplane, Curtiss n . I 2 450 h.p., at Bay 
SJ1orc. Ilalti more, Mel., Oct. •s, 1924. 
259.328 k.p.h.-16r .14 m.p.h. 

Speed for t ,ooo Kilometers ( Unitetl St.ntes) 
- Lieut. R. I rvine, Voulfht "Corsai r_." 
Pratt & \Vhitncy ''\ Vasp·• 4•5 h.p., at 
Hampton Roads, Va., 1\[a.y 2 1, 1927. 
210.716 k.p.h.-1J0.93• m.p.h. 

Speed for 2,ooo Kilometers (Switter land) 
-l~ichard \Vagner and Georges Zi ns· 
maier, D ornier uMerkur" BM\V soo~6oo 
h.p., at Alt.enrheim, Aug. 10, 1927. 
172.oo k .p.h.-1o6.875 m.p.h. 

Speed for ;,ooo Kilometers-(No Record). 

Speed fo r 100 Kilomettrs- Lieut. G. T . 
Cuddihy, U .S.N. , Curtis~ R3C2, Curtiss 
\'-1550 7t:>O h.p., a t Norfo lk, Va. , Nov. 
'3· 1!)26. 388.944 k.p.b.-241.679 m.p.h. 

Silted fo r 500' Kilomctcrs- Lieut. R. A. 
Ofstie, Curtiss :-la vy C-J Seaplane .. Cur­
tiss 1).,: ~so h. p., at Day S hore, Da lti· 
t:>t:>re, Mel. , Oct. 25, 19~4. •59.328 k .J>.h. 
- 161. 14 m.p.h. 

Speed for 1 ,ooo Ki lometers-Lieut. R 
Irvine, Vought "Corsair," P ratt & 'Whit· 
ney "\Vas1>" 425 h.p., at Hamplo n RoAds, 
Va., M ay 21, 1927. 210.7 16 k.p .h.­
TJ0.932 n1.p.h. 

S Jt~cd lor z,ooo Kilometers-Lieuts. D. J. 
Connell and H . C. Rodd, U.S.N ., P N- 10, 
~ Packard, 6oo h.p. ea., at San Diego, 
Ca l., Aug. 15· 16, 1927. 126.567 k.p.h.-
78.644 m.p.h. 

Speed for s.ooo Kilometers-(No. Record) . 

CLASS C2-WITH P AY LOAD OF 500 KILOGRAMS 

(t,I02.JI lbs.) 

RETURNll\G TO POINT OF DEPARTURE 

Duration (United States)- Lieuts . n. J. 
Connell and H . C. Rodd PN-to 2 Pack· 
ud, 6oo h .p. ea.

1 
at San Diego, Cal., Aug. 

15·1 6, 1927. 20 I . 45m. 405. 
Distance (Unit ed Sta tes)-Lieu ts. U. ] . 

Connell and H . C. Rodd PN-1 0, 2 Pack· 
a rd, 6oo h.p. ea., at San Diego_, C:•l., Aug. 
• 5-16, 1027. 2,525 k ms.- 1,51>9 1mles . 

.Altitud~ (G t rmanr.)-¥n t z Harder, J uulo.as 
W :,34, l3ri$tol Jupiter V II 4-20 h.p., at 
Dess.1u, Nov. 6, 1928. ;,458 met crs-
27,749 fee t. 

SJ>c<'<i for 1no Kilometers (Cc rmany)- Uolf 
S tarke, H einkel MD 38. DM\V-6 Goo h.p., 
a t Wa rncmunde, May ;, 1929. 259,927 
k.p.h . .:_J61.510 m.p.h . 

Speed fo r 500 Kilomete rs (Germany)-Rolf 
Starke, H einkel H E ga, BMW-6 6oo 
h.p., at \Varncmunde, May 2 1, 1929. 
•35.941 k.p.h.- 146.606 m.p .h. 

S peed fo r t ,ool> l<il<nneters (Gcrman y)­
Geo. J utcrbock, Junkers \V'·J4, Dl'istol 
Jupiter 420 h.p., at Dessau, May 11, 
1927. 181.447 k .p.h.- 112.695 m.p.h . 

Speed for z,ooo Kilometers (Swit zc rland)­
flic hard Wag:ner and Geo. Zinsmaier, 
Dornie r, "Merkur" BMW soo-6oo h.p., 
at Ahcnrheim, Aug. 10, 19 27, 1 72.00 
k. p.h.-t o6.8;s m. p.h. 

Speed fo r ;.uoo Kilomcters- (No Ueco rd). 

Duration-Lieuts. B. J. Connell and H . C. 
Rod<!, PN·IO, 2 Packard, 6oo h.p. ea., 
a t San Diego, Cal., .Aug. 15·•6, 1927. 
zob. 45m. 40s. 

l ) istance-Lieuts. n. J. Connell and H. C. 
Rodd, P N- 10, 2 P ackard. 6oo !t.p. ea .. 
nt San D iego, Cal. , Aug. 15·16, 1927. 
2,525 k ms.- 1,569 m•les. 

~\'titude - Lieut. C~o. R. Henderson , U .S.N .. 
y opgh \, " Corsair," Pfalt . & . Whitn~y 
\\asp 4 25 b.Jl., at Wasbmgton, D. C., 

.... pril 14, 1927. 6,76o meters-22, 178 
feet. 

SJ>ced for 100 Kilometers- Lieu!. S. \V. 
Callaway, U.S .N., Vought " Corsair," 
:Pratt & Whitney "Wasp" 425 h.p., at 
Hampton Roads, Va., April 23, 19•7· 
236.998 k .p.h.-147· 263 m.p.h . 

Speed for 500· Kilom eters - L ieu!. J. D. 
Bar ner, U .S.N., Vought " Co r.s.a.h·," ]>rat t 
& '.Yhitney " W asp" 425 h.p. , a t H amtr 
ton Roads, Va., AJ)ril 30·, 1927, 218.90 
k.p.h.-tJ6.ozJ m.p.h. 

!:peed for 1,ooo Kilometers-Lieu!. N. ] . 
Connell and S. R. Poroe, P N-1o, " J>nck· 
:lrd, 6oo h .p. ea., at San Oicgo, Cal., ) uly 
8, t 9•7· 142.74 k.p.h.-88.69 m.v.h. 

Speed for 2,ooo l<ilometers- Lieu t. B. J. 
Connell and H . C. Uodd, U.S.N., P N- 1o, 
~ Packard, 6oo h.p. ea ., ut San Diego, 
Cal., Aug. t 5·• 6, 1927. 126.567 lc.p.h.-
78.664 m.p.h. 

SJ)eecl for 5,ooo Kilometers-(No. R~cord). 

CLASS C2-WITH PAY LOAD OF x,ooo KILOGR~MS 

(2,204.62 lbs.) 

ltETUR~ING T O POl :-<T OF PEPA RTU U£ 

Durat ion (United Sl~ t es)-Lient.•. Zeus 
Soucek ;HHI Lisle J, M''xson, Nnvy PN. rz, 
z W J'ig·ht H· • 7~so, 525 h.p. ea., :u Phila­
delphia , Pa., :\f~y zs-:6, •9>8. •7b. ssm. 
13.6S. 
40 

Ouration-Lieuts. Zeus Soucek a nc.l Lis le 
J. lllaxso n, Navy P N-12, 2 \Vright R· IJSO, 
525 h.p. en., al Philadelphia, P a., May 
~5-26, 1928. 17ft. s sm. •J.6s. 

I 

~ 
I 

I 
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Distance (United Stat es)- Licut. A. W. 
Go rton and Chief Boatswain 1':. E. R ehe r, 
U.S.N., PN-u, 2 P ratt & Whitney, 525 
h.p. ea., at t>Iu ladcltlh ia, l •a., July 11·12, 
1928. 2,150 km~.-I,JJ6 miles. 

Altitude (Gcrman~)-Franz Kneer, J unker'S 
\V -34, Bri~tol Jupiter VJJ 420 h.p., at 
Dcssau, Nov. 7, 1928. 6,389 mt:ters-
20,961 feet. 

Speed for too Kilo meters (German y)- Ro lf 
Starke, H einkel DMW-6 6oo h .p., ar 
\Varnemunde, May 2 1, 1929. 235.29 4 
k.p.h.-146.2()~ m.p.h. 

Speed for soo Kilometers ( Germany)- Ro lf 
Starke, He:nkel HE ga, l3M.W-6 6oo h.p., 
i1t \Varnemunde, May 7, 19-29. ~59·9Z7 
k.p.h.-161.519 m.p.h. 

S peed for Looo K1lometcrs (Germany)­
Richard WaKner. Dornier Superwal 
DR-142, 4 Gnome-Rhone-J upit cr, 480 h.p. 
ea., a t F rfficrickshaven-Lindau, Feb. 2, 
1928. 177.279 k.p.h.-uO.!SS m.p.h. 

Speed for 2,coo Kilometers (United States) 
- Lieut. A W. Go rton and Chief Boa t· 
s wain E. E. Reber, U.S.N .. P N-1 2, 2 
P ratt & Whit ney, 525 h.p. ea. , at Phil a­
delphia, Pa., July 11-12, 1.928. 130.427 
k.p.h.- 8 I .<•43 11\.J?.h• 

·speed for s.~oo Krlometers-'(No Record). 

Ui stance--Lieut. A. W. Gorton and . Chief 
Boat.swain E. E. Reber, U.S. N., J>N-12, 
z P ratt & Whitney, s•s ~ .. p. ea., at Phila· 
delphia, Pa., July 1 I · IZ, 1928. 2 ,1 50 
kms.-•.336 mile~. 

Alt;tude-Lieut. Arthur Gavin, U.S.N., 
1' :-l -12, z P ratt & Whitney R-1690, 525. 
h.p. ea., at Philadelphia, Pa., Jun~ 27-28, 
1928. 5,972 meterS- 19,!93_ feet. 

Speed for 100 Kilometers- B. J. Connell 
and S. R. P ope. PN-to, 2 P ackard , 6oo 
h.p. ea .. , at San n icgo, Cal., Ju ly 8, 1927. 
148.9z k.p.h.-92.53 m.p.h. 

Sp~ed fo•· soo Ki_lomctc r&-Lleuts. H. l· 
Con nell and S. R. Pope, PN·-1o, 2 Pac · 
anl, 6oo h.p. ea ., a t Snn Diego, Ctd ., 
J uly 8, 19J7. 1 }1.~.68 k.p.h.-90.52 m., •. h. 

Speed for t ,ooo K1lomcte rs-Lieuts. B. l· 
Connell and S. R . l'ope, PN-1o, 2 Pac ·• 
arc!, 6oo h.p. ea., at San Diego, Cal .. July 
8, 1927. 142.74 k.1>.h.-88.69 m.p.h. 

Speed fo r 2,000 Kilometers-Lieu!. A. \V. 
Gor ton and Chief lloatswajn E. E. Reber, 
U.S .N ., P N-12, z P ra ll & Whitney, 525 
h .p. ea. , at Philadelphia, Pa., July 11 -12, 
1928. 130.427 k.p.h.- 8 1.043 m.p.h. 

S!lee<l for 5,0oo Kilo meters- (No Rccor<l ). 

CLASS Cz-WITH PAY LOAD OF 2,ooo KILOGRAMS 

(4,409.24 lbs.) 

RETURNI NG TO POINT OF OE:PARTURE 

Duration (Unit ed S tates) -Lieut, A. W. 
Gorton and Chief Boatswain E. E. Rebe1', 
U.S.N., PN- 12. 2 Pratt & Whitney, 525 
h.p.- ea., " ' P hiladelphia, Pa., July 11-1 2, 
1928. 1 6h. ~9m. 

Distance (Un1ted S tates )-Lieut. A. \V. 
Gorton and Chie f Boat swain E. E. Reber, 
U.S.N., PX-12, 2 P ratt & Whitney, 525 
h.p. ea ., at Philadelphja, P a., J u ly • 1·12, 
1928. 2,1 ;.0 kms.- 1,336 miles. 

Altitude (}' r a n c t)-Lieut . deVaisseau, 
Pari•. C.A.M.S .• t!ispao o Sui•a 6oo h.p., 
St . Raphael, May 15, 1929. 4,827 me ters 
- 1 s,837 feet. 

Speed for 100 Kilometers (Germany)­
Richard Wagner Domie.r S uperwal 
DR-1 42, 4 Gnome-Rhone-Juplter, 480 h .J). 
e·a., Frederickshaven-Lindau, Jan. 20 , 
1928. zo9.546 k .J). h.-130.1o5 m.p.h. 

Speed fo r soo Kilometers (Germany)­
Richard Wagner Dornier Superwal 
D R-1 42, 4 Gnome-Rhone-[upiter, 480 h.p. 
ea., at F'rederickshaven- indau, Feb. 2, 
t 928. 17~-4 1 6 k.p .h.- u 1.483. m.p.h. 

Speed fo r 1.ooo Kilomete rs (Germany)­
Riebard \Vagncr. Dornier Superwal 
DR-142, _4 Gnomc·Rhone-J upite r , 480 h. J>. 
ea., at l'rcde ri ckshaven-Lindau, 'Fd 1. 2, 

1928. 17i-279 k.p.h.- !10.1 55 lll.ll.h. 
Sp~cd for z,·l oo Kilo me te rs (United Stntes) 

-Lieut. A. W . Go rton and Ch;e f Boa t· 
~wain E . E . Rebe r, U.S.N., P N-12. z 
P ratt & Whitney, ;>S h .p. ea ., rot l'h ila. 
delph ia, Pa., J uly 11 ·12, 1928. I J0.~27 
k.p.b.--81.043 m.p.h . 

S t>eed for s .ooo Kilorn<te rs- (No R ecor<l). 

Duration- Lieut . A. \V. Go rton ancl Chief 
lloatswain E. E. Rehe r, U.S .N., P N- 12, 
2 'Pratt & \Vhi tney , s•s h.p. ca., at Phi la ­
delphia, Jul y 11· 12, '1928. 16h. 39111. 

Distance-Licut . A. \ V. Gorton and Chief 
Boatswain E. E. n ebe.r, U.S.N .. PN-1 2, 
z P ratt & \Vhi tney, 525 ;r,p. ea., at Phila­
delphia, Pa., July 11- 12, 1928. 2,1 so 
kms.- 1,336 miles. 

Altit ude-Lieu!. Arthur Gavin, U.S.N .• 
P:-J-1 2 , 2 Pratt & \Vhitr.ey, ;•s h.,,, ea .. 
at Phi lade lphia, Pa .. June 26, 1928. 4.7~2 
mete rs-1 5,426 feet. 

Spe~d fo1· 10 0 K Hometcrs-Ueuts. JJ . l· 
Connell and S. R. J>ope, P,N- ro. z Pac ·· 
ard, 6oo b.p. ca. , at San Drego, Cal., July 
8, 1927. 148.92 k.p.h.- g2.53 m.p.h. 

S peed for 5oo Kilometers- Lieuts. n. J. 
Connell and S. R. Pope. PN-to. 2 Pack­
ard, 6<>o h.p. ea .. at San Diego, Cal., Ju ly 
8, 1927. qs.68 k. ,>.h.-~o.s" m.p.h. 

S11~ed for 1,ooo K;lometers-Lieu ts. R. l· 
Conndl and S. R. Pope, P N- 10, 2 Pac • 
a rd , 6oo h.p. ea., at San l)ieJ{o, Cal., Ju ly 
8, 1927. 14"·74 k.p.h.- 88.69 m.p.h. 

S !>ced iM z,ooo Kilomcters-Ueut. A. \V. 
Gorton .and Chie f Boatswain E. E . . H<be1·, 
U.S.N., 1'N-u. 2 Pratt & Whi tney, 5"5 
h.p. ea ., at ]>Joil acldphi~. l'a., July 1 1-12, 
1928. 130.427 k .JI.h.- 8>.<143 m.p.h. 

Specol for ;,ooo Kilom cte rl<- (:-l'o Rct•orcl). 



APPENDIX 6II 

CLASS C2-WITH PAY LOAD OF 4,ooo KILOGRAMS 
(8,8r8.48 lbs.) 

RETUR Nl NG TO POfN'I' OF OEP ARTUR:E 
Duration .(Germanr) - Richard \Vagncr, 

Doruier Supenva J)R· I4:2, 4 Gnome· 
Rhone·lupiter, :~,So h. p. ea., at Frede rick s· 
have n· indau, J• eb. s. 1928. 6h. 1m. s6s. 

])i,;tance (G~ronony)-Richard W a~ n c r, 
Dornoer Supcrwal lJR· 142, 4 Gnome· 
Uhone·Jupiter, 480. h .p. ea. , at Fredericks· 
have n-Cindau, F eb. s·. I 928. 1,000.160 
lons.-6:u,468 mi les. 

Alt itude (Gcrmany)-Richard \Vag n e r, 
Dornicr S uperwal, 4 Gnome·Rhone-Jupi· 
tcr, 48<> h.p. ea., at Frederickshavcu· 
Li ndau, Jan. 23, 1928. z,845 mcters-
9.334 feet. 

Speed for 100 K ilometers (Germany)­
Richard \Vaguer, Dornicr Super wal 
J>R· •4~. 4 Gnomc·Rhonc·J upiter, 480 l1.p. 
e:1., at Fredericksbaven-C.indau, Jan. 20, 
1928. 209.546 k.Jl.h.- • 30.105 m.p.h .. 

Speed for soo Kilometers (Germany)­
Richard \:Vagner Dor nier Superwal 
DR-142, 4 Gnome-Rhone.Jupiter, ~o h.p. 
ea., at Frcdericksllaven-Lindau, Feb. ~. 
1928. 179·4 •6 k.p.h.- t 1 1.48;1 m.p.h . 

Sc>eed for 1 ,000 Kilometers (Germnny)­
:Richnrd \Va11ner D.ornier Superwal 
DR-142, ~ Gnon~e·Rhone·Jupiter, 480 h .p. 
ca., at l· rederickshaven ·Lindau, F eb. z , 
1~8. '77.279 k.c>.h.- 1to.155 m.p.h. 

Distance-(No .Record). 

Ahitudc·-(No neco rd ). 

Speed fo r 100 Kilomclers-(No Jlecord). 

Stlted for soo 'Ki lomet.ers--(No Record).. 

Speed for ,,ooo Kilometcrs-(No Record ) . 

CLASS C:a-&EAPLANES 
GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF 

z,ooo METERS (6,651.7 ft.) 
r.\! rnt:trn~-Stcindorf, 'Rohrbach ''Romar/' 

3 BMW. soo h.p., at 'l' ravenmttll<lt, A11ril 
17, •9• 9· 6,450 kgs.- q ,220 lhs . 

LleuL~. ll. J. Conuel l and H. C. Rodd, 
U.S.N., P N•to, 2 Packard, 6oo h.p. ca., 
at San Diego, Ca.l., Aug. 18, 1<127. 3,504 
kgs .- 7,7 26 lbs. 
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AERIAL SERVICE 

AND 
FLYING SCHOOLS 

CHICAGO AIR SERVICE, INC .• 
i8or S. Michigan Ave., Chicago, Ill. 
Operating: Gray Goose Air Lines, 
Inc. Sky Harbor Airport. Sky 
Harbor Flying School. Complete 
Ground and Flying Cout·ses. Paul 
Florian, Pres.< W. Dasj>it, Vice-
Pres. an·d Gen. Mgr. · 

CLEVELAND AIR SERVICE, 
INC., 6o7o Rocky River Drive, onl!­
half mile south of Municipal Air­
port. Student training; aerial taxi 
service, exhibition flying and pleas­
ure flights . Storage, gas, oil, motor 
and plane overhauling. OX-5 valve 
guides and seats installed. Eagle­
rock dealers for CuyahojJa County. 

CONTINENTAL AIR SERV­
ICES, INC. 

2420 South P ark 'Nay, Chicago 
Air Transport-Aviation School 

Aeronautical a.nd Co·nsulting 
• EnginecJ·s ' 

Managers a.nd Operators of 
Aviation I ndustrics. 
A 1\.fANN Project 

CURTISS-WRIGHT FLYING 
SERVICE, 27 W. 57th St., N. Y. C. 
"World's Oldest Flying Organi:ca­
tion." 40 bases in principal cities. 
Transport, photography, charter, 
.instruction, sales and service. C. S. 
"Casey" Jones, Pres.; G. S. Ireland, 
E. H. Brainard, V.-P.; C. W. Leos, 
Treas. 

THE EASTERN AERONAUT­
ICAL CORPORATION, Newark 
Airport, Newark, .N.J., all.i:l its divi­
sion, the General Aviation Company 
at Syracuse, Elmira and Geneva, 
N. Y., ahports:. offer a co1p.plete 
line of airplanes, parts and supplies; 
repair and overhaul; air taxi serv­
ice ; general aviation -schools. 

FURNITURE CAPITAL AIR 
SERVICE 

Grand Rapids, Mich. 
Flying School 

All Licensed Instructo~:s 
All New Equipment 

Open a.nd closed Travel Air and 
Stinson Aiq)lanes for Aerial 

Taxi Service 

LUDINGTON PHILADELPHIA 
FLYING SERVICE, INC. 

Philadelphia Airport 
Philadelphia, Pa. 
Central Airport 
Camden, N. ]. 

C. T. Ludington, P res. 
R. S. Saltus, Jr., Vice-Pres. 

R. P. Hewitt, Geti. Mgr. 

SEAPLANE AND AMPHIBIAN 
FLYING SCHOOL CORPORA­
TION, 730 Fifth Ave., New York, 
Flying School Division, American 
Aeronautical Corporation. Savoia­
Marchetti Flying Boats : S-56--3-
passenger, S-62-7-P<l.SSenger Am­
phibian Biplanes; S-55-T2-passen­
,ger Flyi1rg Boat Monoplane. 

STARLIGHTERS, INC., Del-Mar­
Va. Flying School, I nc. Owners 
·and op-erators of "Flyer's Para­
dise'~-Del-Mar-Va. Airport, Heb­
ron, Md. Distributors Fairchild 
and Challenger airplanes. Maj. 
Chas. S. Bayer, Jr., Pres .. ; Charles 
Alexander DaCosta, V .-P. ; Capt. 
Forest P. \Venyon, V.-P. 

U. S. AIR EXPRESS COMPANY, 
INC. 

730 Fifth Ave., New· York. 
Transportation Division, AJllcriGan 
Aeronautical Corporation. Sayoia­
Marchetti 'Flying Boats: S-56--3-
I>as>;enger, S-62-7-passcng:er Am­
phibian Biplanes; S.-55-12-passen­
ger F lying Boat Monoplane. 

612 
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AIRCRAFT 

M ANUFACTURERS 

AEROMARINE KLEMM COR­
PORATION. N. Y. Office: Para­
mount Bldg., 44th and Broadway. 
F actory: Keyport, N.J. Aeromarinc 
Klemm Airplanes and Salmson 40 
H.P., 9 cyl. radial aircooled engines. 
Inglis M. Uppercu, Pres.; Vincent J. 
Burnelli, V.-P. and G.M.; James 
Wright, Trcas.; John German, Secy. 

ALEXANDE R AI.RCRAFT COM­
PANY, Associated with Alexander 
Industries, Inc., Colorado Springs, 
Colo. Alexander Eaglerock Air­
planes, Commercial Type; Biplanes 
and Monoplanes. J. Don Alexan­
der, Pres. ; D. M. Alexander, Vice­
Pres. ; ]. A . .Mclnaney, Vice-Pres. 
in charge of sales. 

AMERICAN AERONAUTICAL 
CORPORATION, 730 Fifth Ave., 
New York. E. Bossi, Pres.; Paul G. 
Zimmerman, Vice-Pres.; A. Kap­
teyn, Secy. and Treas. Mfrs. for 
North America of Savoia-Marchetti 
Flying Boats: S-56--3-pass., S-62-
7-pass. Amphibian Biplanes; S-55-
I2-pass. Flying Boat Monoplane. 

AMERICAN EAGLE AIRCRAFT 
CORPORATION, Fairfax Airport, 
Kansas City, Kan. Building com­
plete line open and closed ai rplanes; 
priced $3,195 to $7;995· E. E. Por­
terfield, ] r., P res.; D. H. Hollowell, 
V.-P. in charge of sales; Erie H . 
Smith, Adv. Mgr.; D. L. Chick, Secy. 
and Treas.; R. D. Carter, Pur. Agt. 

ATLANTA AIRCRAFT CORPO­
RATION. Prudden-Whitehead All­
metal Airplanes, Tri-motor, All­
metal Low-wing Monoplanes, Land­
planes, Seaplanes and Amphibians. 
Robert Gregg, Pres.; George H . 
Prudden, Vice-Pres .. Chief Engi­
neer; Edward Whitehead, Vicec 
Pres., director of sales. 

BELLANCA AIRCRAFT CORP. 
New Castle, Del. 

Bellanca- Pacemaker 
Bellanea-Seaplane- Tandem 

G. M. Bellanca, Pres. 
L. Sherman Adams, V.-P. 

Andrew Bellanca, V.-P. and Secy. 
A. D. Chandler, Treas. and 

Sales Mgr. 

BOEING AIRPLANE COM­
PANY, Georgetown Station, Se­
at tle, vVash. Designers and mfrs. of 
mili tary and commercial airplanes, 
including mail, mail-passenger, and 
18-passenger t ri - 111 o to I ed trans­
ports, and flyin g boats. P. G. John­
son, Pres.; C. L. Egtvedt, V.-P.; D. 
R. Drew, Secy.; C. E. B rink, Treas. 

BUHL AIRCRAFT COMPANY 
Marysville, Mich. 
L. D. Buhl, Pres. 

A. H. Buhl, Vice-Pres. 
Herbert Hughes, Vice-Pres. and 

Gen. Mgr. 

BUTLER AIRCRAFT 
CORPORATION 

Municipal Airport, Kansas City, Mo. 
Builders of Biplane F lying Units. 
E. E. Norquist, Pres.; David C. 
Wikoff, Gen. Mgr.; Waverly M. 
Stearman, Designer; Milton C. Bau­
mann, Chief E ngr.; Wilton 1\L 
Driney, Sales Mgr. 

CESSNA AIRCRAFT COMPANY 
Vvichita, Kan. 

Cessna Cabin Monoplanes 
Cantilever Wing Design 
Clyde V. Cessna, Pres. 

COMMAND-AIRE, INC. 
Little Rock, Ark. 

Manufacturers 3-place 
open Biplane 

Complete Air College 
R. B. Snowden, J r., Pres. 

Maj. J. Carroll Cone, Sales Mgr. 
Albert Voellmecke, Chief Engr. 
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CONSOLIDATED AIRCRAFT 
CORPORATION 

Buffalo, N. Y. 
Manufa.cturers . of PT-r, PT-3, 
PT-3A, NY-t, NY-z, 0-17, PY-r 

Commodore and Fleetster 
R. H. Fleet, P res. 

Lawrence D. B~ll. Gen~ Mgr. 
R. P. Whitm;'\n, Asst. Gen. M·gr. 

CUNNINGHAM.-HALL 
AIRCRAFT CORPORATION 
13 ~anal St., Roches:ter, N. Y. 

.Manufacturers of Airplanes 
1'\ E. Cunningnam, Pres. 

J. C. Dryer, R. F. Hall, V.-P. 
J. ·w. Fulreader, Treas. 

W. R. R. ·winans, Socy. 

CURTISS AEROPLANE AND 
MOTOR COMPANY, INC., Gar­
den City, N. Y. Factories: Garden 
City and Buffalo, N. Y. Designers 
and mfrs. military and com'! Air­
craft, Engines, A~tessories. C. M. 
Keys, Pre!\.; F. H. Russell, C. R. 
Keys, L. K;ennecly, \V. E. Valk, Jr., 
V.-J:'. ; W. ·S. Leaycraft, S. Treas. 

CURTISS-ROBERTSON 
"AIRPLANE MFG. CO. 

Lambert-St. Louis F lying Field 
Robertson, Mo. 

DETROIT AIRCRAFT COR­
PORATION, controllit~g following 
companies: Aircra.ft Development 
~orp. , Aviation To.ol Co., illack­
burn Airc·raft CorP. .. . Eastman Air­
craft Corp., Parks Aircraft Corr>., 
P arks Air College, Marine Aircraft 
Corp., Lockheed Aircr.aft Corp., 
Hyan Aircraft Corp. 

EASTMAN AIRGR.AFT 
CORPORATION 

Detroit , Mich. 
Builders of 3-4-place 

Flying Boats , 
Edward S. Evans, Pres. 
.farnes \Vork, Vice-Pres. 
James Work. Gen. Mgr. 

L. J. Robin$on, Gen. Sales Mgr. 

G. ELIAS & BRO., INC. 
Buffa·to, N. Y. 

Designers and manufacturers of all 
types of Military and Commercial 

Airplanes, Spare l:>arts. Acces­
sories and Aircraft Armament. 

Factory and ge.JJeral office: 
BtLffalo, N. Y. 

FAIRCHILD AVIATION CORP., 
Farmingdale, N. Y. Subsidi.aries: 
F airchild Airplane Mfg. Co rp., 
Farmingdale, N . Y.; Fairchild 
Ae1·i~ l Surv.eys, Inc., 27 0 ·w. 38th 
St., N. Y. City; Fairchild Aerial 
Camera Corp., 270 vV. 38th St., N. 
Y. City; Kreider-Reisner Aircraft 
Co., Inc., Hagerstown, Md. 

FOKKER AIRCRAFT CORP. OF 
.AMERICA. Jas. A. T albot, Chair­
man; Har-ris M. Hanshue, Pres.; C. 
E. Vi!ilson, V.-P.; W. T. Whalen, 
V.-P. a nd Gen. Mgr.; E . V. Ricken­
l,Jacker, V.-P.; Herbert A. Reed, 
Secy.-Treas. Office: I77S B r.o.ad­
way, N. Y. Factol'ies : Hasbrouck 
Heights, N. ].; \:Vheeling, vV. Va. 

GREAT LAKES AIRCRAFT 
CORPORt\TION 

168o6 St. Clair Ave., Cleveland, 0. 
"Great Lakes') Airplaites 

Confrs. to U. S. Army and Navy 
Col. Ben jami n F . Castle, Pres. 
Robert M. Hidey, Vice-Pres. 
D. V. Stratton, Sales Mgr. 

J. H . Main, Direc tor of Purchases 

HALL-ALUMINUM AIRCRAFT 
CORPORATION 

2050 Elmwood Ave., Buffalo, N. Y. 
Metal Aircraft. and Aircraft 

Parts 
Drawn Sections for Ai rcraft 

Charl(2s Ward Hall, Pres. 
Archibald M. Hall, V ice-Pres. 

Charles F .. Pa1>e , Secy. and T rcas. 

HAMILTON METALPLANE 
COMPAN.Y 

530 Park St., Milwaukee, vVis . 
Division of 

Boeing Airplane Co. 
Manufacturers of 

4, 6 and &-passenger 
i'\11-metal Cabin 

Monoplanes a1id Seaplanes 
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KEYSTONE AIRCRAFT CORP. 
Bristol, Pa. 

Divi sion of Curtiss-\.VriR"ht 
Mili ta ry Bombing and Training 
l'lanes- T r i-motor Tr<lllsports 

Locning Amphibians 
Edgar N. Gott, l'res. 

C. T. l'ortcr, Ch. E ngr. 
C. L. Roloson. \Vorks Mgr. 

LOCKHEED AIRCRAF T COR­
PORATION, Burbank, Calif. Bldrs. 
of Lockheed Vega, Air Express and 
Sirius Monoplanes , 400 h.p., 5 and 
7-placc models. Edward S. Evans, 
Pres.; James \Vork, Vice-Pres.; 
Carl fl. Squier, Gen. Mgr.; L J. 
Robinson, Gen. Sales Mgr. 

MERCURY AIRCRAFT, INC., 
s uccessors to Aerial Service Corp., 
H ammondsport, N. Y. ~Hrs. of 
Me•·cury Aircraft. Contrs. to U. S. 
Gov. Designers and builders com­
mcria_l airc raft. John Wentworth, 
l'res., J. F. Meads, V.-P. and Gen. 
Mgr.; H. C. Mummert, V-.P.; Wal­
ter \.Yolf, Secy. aud T reas. 

MONO AIRCRAFT CORP. 
Moline. 111., U. S. A. 

Division of 
Allied Aviation Ind., Inc. 

Manufacturers of 
The Monocoupe 

The Monoprep 
The Monospor t 

The Monocoach 

MOTH AIRCRAFT 
CORPORATION 

Lowell, Mass. 
Licensee, The DeHavilland 

Aircraft Co., Ltd. 
"The Gipsy Moth" 

Minton M. Warren, P res. 
Frank M. Smith, Vice-Pres. 

and Gen. Mgr. 

THE NICHOLAS - B E AZL EY 
AIRPLANE CO., INC., .Marsha ll , 
Mo. Barling NB-3 J-place Mono­
plane. The only metal low-wing 
plane. Lowest priced 3-place plane. 
Holds world's long distance record. 
H olds American alti tude record. 
Largest aeronautical SUJ>ply con­
cern. Com plete export division. 

RYAN AIRCRAFT CORPORA­
TION, Robertson, l'vlo. 

Builders of "Spir it of St. Louis" 
300-400-h.p., 6-place 

Ryan Broughams 
Edward S. Evans, Pres. 
James Work, Vice-Pres. 

John C. Nulsen, Gen. Mgr. 
L J, Robinson, Gen. Sales M gr. 

SIKORSKY AVIAT ION CORP. 
Bridgeport, Conn. 

Designers and Manufacturers 
Mult i-Motored Transport 

Amphibious for Private, Com­
mercial and Government Service 

A. C. D ickinson, Pres. 
I. I. Sikorsky, W. A. llary, V.-P .; 
J. F. McCarthy, Secy. and T reas. 

SPARTAN AIRCRAFT 
COMPANY 

Sheridan Road 
Tulsa, Okla. 

SPARTAN AIRPLAN ES 

SZEKELY AIRCRAFT & 
ENGINE CO. 
H olland, Mich. 

Flying Dutchman Airplanes 
SR-3 and SR-5 

Radial Aircra ft En gines 
H ydrostatic Dynamoineters 

Otto E. Szekely, Pres. 
J ack \Vh itaker , Vice-l'res. 

VERVILLE AIRCRAFT COM­
PANY, Green and .Melville Aves., 
Detroit, Mich. Mfrs. 4-place cabin 
land monoplane. 

'Weight empty-2,105 lbs. 
U sefu.l load-r,295 lbs. 
Gross weight- 3,400 lbs. 

A. V. Verville, P res. 
S. E. .Poole, Secy.-Treas. 

CHANCE VOUGHT COR~ 
Eas t Hartford, Conn. 

Division of Uni ted Aircraft 
Designers and Manufacturers 

O bservat ion, Attack and 
Sport Convert ible Landplanes 

Seaplanes and Amphibians 
Chance M. Vought, P res. 
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"Ask Any Pilot" 
THE WACO AIRCRAFT CO., 
Troy, Ohio. C. S. Brukner, Pres.; 
L. N. Brutus, Vice-Pres.; Robert 
E. Lees, Sales Mgr. 

WHITTELSEY MANUF ACTUR­
ING COMPANY (formerly Whit­
telsey -Body Company), general 
offices and plant: Bridgeport, Conn. 

"Avro Avian" 
Manufactured 1,mder royalty 

rights a:s 
"Whittel~ey Avian" 

Sport and Training P lane 

AIRPORT ENGINEERS 

AND 
CoNSTRUCToRs 

AIRPORT DEVELOPMENT & 
CONSTRUCTION CO, Mitten 
Bldg., P hiladelphia, Pa. Airport 
planning, engineering and construc­
tion. Reports, consultation, surveys. 
site selection, layout., design, drain­
age, gradrng, surfacing, li.ghting, 
equipping. Hanga·rs, shops. R E. 
Lenton, Pres.; C. Wm. Glose, V.-P. 

THE AUSTIN COMPANY, 1610o 
Euclid Ave., Clev'eland, Q. Airport 
Division: Municipal and Commer­
cial Airports. Site Selection; Sur­
vey; Design and Construction; also 
Hangars and Aircraft Factories. 
\V. J. Austin , Pres.; G. A Bryant, 
Jr., Exec. V.-P. ; \Villiar.n E. Arthur, 
Mgr. Airport Division. 

CURTISS-WRIGHT AIRPORTS 
CORPORATION 

(Airport Owners, Qperators 
a.nd Builders) 

Acts in a Consulting,. Adviso.ry, 
Engineering and Construction Ca­
pacity to the entire Aviation Indus­
try. Construction and Engineering 
Dept., New York, N. Y. 

H. H. ROBERTSON CQ. 
Grant Bldg. 

Pittsburgh, Pa. 
Robertson Protected Meta.! 

Hangars 
Robertson Skylights and Sash 

Robertson Ventilation Systems 
Offices in Principal Cities 

AIRPORT EQDIPMENT 

MANUFACTURERS 

A. G. A. COMPANY, builders of 
AGA Aviation Lighthouses, Flash­
ing Routing Beacons, Aviation 
Field Limitation Beacons, Aviation 
Fiel4 Floodlights and si'milar equip­
ment. Plant and laboratories, Eliza­
beth, N . J. N'ew York office, 
Graybar Building, 420 Lexington 
Ave ." · · 

AIRPORT LIGHTING 
INCORPORATED 

Executive . Offices: ro E. 40th St. 
New Yo rk City 

Automatic Night Lighting 
Systems 

Cornmodore F. G. Ericson, Pres. 
Lt. John Sherman Donaldson, V.-P. 

Edward F roede, Secy.·Tr.eas. 

B. B. T. CORP. OF AMERICA 
Atlantic Bldg., Philadelphia, Pa. 

Landing and .Hangar Floodlights 
Fl.ashing Beacons, Boundary, 
Obstacle, Approach Lights 

C. T. L udington, I'res. 
R. G. Kellett, Vice-Pres. 
'vV. Wallace Kellett, Secy. 
v..r. G. T reiber, Sales Mgr. 

JULIEN P. FRIEZ & SONS, IN'C. 
B.altimore St. and Central Ave. 

B-altimore, Md. 
(Mfg. at1d Research Division of 

Consolidated Instrument Company 
of America, Inc.) 

Mfrs. Meteo.rological and Airport 
Equipment. Lucien L . Friez, Pre.s.; 
John 1\.feagher, V.-P. and Gen. Mgr. 
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GENERAL ELECTRIC CO. 
Schenectady, N. Y. Offices and dis­
tributors in principal cities. Mfrs. 

• 

of complete airport and 
airway lighting equipment, 
superchargers, engine test­
ing equipment, electrical 

accessories, navigating instruments, 
Hying d.evices. 

GILBERT & BARKER 
MFG. CO. 

Springfield, Mass. 
1\.fanufacturers of the 

"AERO PIT" 
the modern fueling system 

for airports 
Catalog and complete 

information furni shed on request 

INTERFLASH SIGNAL COR­
P ORATION, 120 Broadway, N.Y. 
C. Plant : 361 P lane St., Newark, 
N. J. Mfrs. of Aids to Navigation, 
Aviation Beacons and Traffic Signal 
Equipmen L W. G. H amilton, Pres.; 
A. V. Conover, Vice-Pres.; T . W. 
Sprague, Secy.; C. H. :Marwig, 
T reas. 

WALTER KIDDE & COMPANY, 
INC. 

140 Cedar St. , New York 
Lux Flotation Equipments 

Lux Fire Extinguishing System 
for Airplanes 

Lux. Extinguishers for Hangars 
and Airports 

Hahn Shielded Spark P lugs 

NATIONAL CARBIDE SALES 
CORPORATlON 

342 h.fadison Avenue 
New York, N.Y. 
National Carbide 

National Carbide Lanterns 
National Carbide Floodlights 
R. C. Holcomb, Service :Mgr. 

RAINBOW LIGHT, INC. 
Gen. Offices: 120 Broadway, N. Y. 

Factory: 21-43 44th Road, 
Long Island City, N. Y. 

Aeronautical Division 
Airmarkers Obstruction Lights 

Beacons Windtees 
Aerial Advertising 

W E STINGHOUSE ELECTRIC 
& MANUFACTURING CO., East 
Pittsburgh, Pa. Light and power 
plants, instruments , Micarta propel-

® 
lers, pulleys and fair­
leads, flo o dlighting 
equipment, reflectors 
and complete airport 
lighting. 

AIRPORT 

OPERATORS 

AMERICAN AIRPORTS 
CORPORATION 

527 Fifth Ave., New York 
The Corporation undertakes all air­
port operations, from the selection 
and acquisition of the land to its 
conversion into a modern airport, 
economically and profitably oper­
ated and managed. 

CURTISS-WRIGHT MRPORTS 
(Airport Owners, Operators, Build­
ers). Sales Agents for Sperry Avia­
tion Lighting ; Electrical Construc­
tion, Operation, and Meteorological 
Equipment. Address: Airport 
Equipment Sales Department at 
New York or any Curtiss-Wright 
t\irporL 

CURTISS-WRIGHT PORTS are 
open to the industry- and with the 
exception of student instruction and 
local passenger hopping, which is 
exclusive to the Curtiss-Wright 
Flying Service-offer facilities and 
service to everyone. Curtiss-W right 
Airports Corporation, New York, 
N. Y. 
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PAL-WAUKEE AIRPORT, INC., 
distributors .Bellanca, \Vhittelsey 
A vi an, Swallow. · Authorized \!1/ ri ghl 
Service Station. Stho.ol. · All types 
of Char ters. All fac.iliti.es for visit­
ing ships. Night lighted. Fieh') 
office: Mt. Prospect, Il l. Chica.go 
Loop office.: I 116 Nfarquette- Bldg. 
Telephone Franklin 5460. 

AIRSHIPS 

GOODYEAR-ZEPPELIN COR­
PORATION, Akron, 0. Mfrs. all 
types lighter-than-air craft; rig id, 
semi-rigid and non-rigiU airships, 
spherical and kite balloons. P. vV. 
L itchfie-ld, P res. ·; F . M.. Harpham, 
V.-P. ; Dr. K. Arnstein, V.-P. inCh. 
of E ngr..; J. C. Hunsaker, V.-P,; 
W. C. Y.otnig, Sales M gr. 

AIR TRANSPORT 

OPERATORS 

THE AVIATION CORPORA­
TiON 

J 22 East 42d St., New York, N. Y. 
Tr~~nsportation Divisions: 

Colonial Air Transport, Inc. 
Embry .Riddle Company 
Interstate Air Lines, I nc. 
Southen1 Air Transport, Juc. 
Universal Aviation Corpora tion 

• NA:T >-
Air Mail Air Exp.rcss 

New York .Ckveland Chicago 
K ansas City Dallas 

C.A.M. 3 C.A.M. '7 
NATIONAL AIR TRANSPORT, 

INC., Chicago, Ill. 

TRANSCONTINENTAL AIR 
TRANSPORT, INC. 

T A T -M;1,ddux Lines 
39 Broa<hva-y, New York City 

C. M. Keys, P r'es.; Paul Henderson, 
Vice-Pres. ; Henry G. Hotchk i.s.s, 
Secy.; } . A B. Sinith, Treas .; J. V. 
Magee, Vice- Pres., St. Louis; J. L. 
Maddux, Vice-Pres., Los Angeles. 

DtSTIUBUTORS AND 

DEALERS 

AMERICAN. AERONAUTICAL 
SALES, CORP., 7.30 F ift h Ave., 
New York. Sales D ivision, Ameri­
can Aeronautical C.orp. Savoia­
Marchetti Flying Boats: S-56, . .3-
pass. Amphibian ~ Biplane; S -o2, 7.­
pas·s. Amphibian Biplane; S-55, 12-
pass. Double Hull Flying Boat 
Monoplane .. 

CURTI.SS-WRIGHT SAL.ES 
CORPORATION, 27 W . 57th St., 
~ew York City, N. Y. Curtiss­
Travel Ai1·-Loening. Keystone 
and Moth Airplane Sa les. \!1/al.ter 
H. Beech, Pres.; Ed.gar N. G<;> t t, 
V.-P. ; 'vVm. B. Robertson, V.-P. ; 
George L . Mentley, Secy.; Stanley 
\V. Jacques, Adv. Mgr. 

FLOYD J. LOGA!Il AVIATION 
CO., 7l6 'vV. Su-perior Ave., Cleve­
land,. 0. Airplanes, F lying B,oats, 
Motors, S upp-lies. Everything for 
Aircraft. T ravel Air Distributor. 
Shipments to all part·s of the world. 
O ldest ·established exclusively Aero­
nautical Sunply House in America. 

SCHLEE-BROCK AIRCRAFT 
CORP., 16bo F isher ntdg. , l)etroit, 
~·ficb. Han:gais at City Airport. 
Distributors of Lockhe~d Vega, 
Bach and New Standard airplanes . 
Air taxi and s ightseeing service. 
E. F. Sch lee, P res.; A. G. Schlee, 
V.-P. an!l Gen. Mgr.; W. S. B1·ock, 
CJ1ief P iJol, Mgr. F ield Operations. 
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GEO. A. W I ES, I NC. 
Roosevelt Field No.2 

Garden City, L. l., N. Y. 
Distributors Stearman and 

Aeromarine-Kiemm Airpla nes 
Deale rs lrvin Parachutes 

Aircraft Supplies and Service 

DOPES AND L ACQUERS, 

PAINTS, ETc. 

BERRY BROTHERS 
Detroit, Mich. 

Aircraft Finishes 
Bcrrylo id Divis ion 
T. B. Colby, 1vlgr. 

T. A. Murphy, Asst. Mgr. 
Branc hes and Distrihutors in 

the Principal Cities 

E. I. DU PONT DE NEMOURS 
& co. 

Dopes, Lacquers and Duco 
Paints and Varnishe!; 
Transportation Sales 

Parlin, N. f. 

PERRY-AUSTEN MANUFAC­
TURING CO. 

Grasmere, Station I sland, .r. Y. 
Clear .Dopes-Pig mented Dopes 

Special Gloss Dope Finis h 
Lacquer!' fo r Metal 

All Dopes Government Approved 

T ITANINE INC. 
U nio n, Union County, N. J. 

Dopes-Lacquers 
Clear or Pigmented 
. ! it ra te o r Acetate 
F.. G. Davis, Pres. 

\Nm. A. Bagley, Sales 1\r[~r. 

ELECTRICAL 

E QUI PMENT 

THE ELECTRIC STORAGE 
BATTERY CO. 
Philadelphia, Pa. 

For Airplane Cranking , Light ing, 

~ v 1~ ~e ~g~l~t;~·~r!~;!!i;: 
...r;,~ V etc. John R 

vVilliams, !'res. ; 
BATTERIES H. B. Gay, V.-P. 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton Ave., Cleveland. 0. 
E lect rical S tarting 

L ighting and l g t1ition Equipment 
S. 1\L Nevi lle, !.:' res. 

n. M. Leece, Vice-Pres. 
George S. Cole, S ecy. and 

Gen. Mgr. 

MOLDED INSULATION CO., 
INC., 70.1 So. Fulton Ave., Mt. Ver­
non, N. Y. (Subsidia ry of the Con­
solidated lns trument Company of 
America, Inc., New York.) :Mfrs. 
of Airplane T gnition Switches and 
Equipment. F. P. U pton, Pres. and 
Gen. Mgr. 

~ vwuu 
L ighting and I gnition Cable; Pack­
a•·d Lac-kard Hi gh Tension Cable; 
Radio Shielded Cable and H arnesses 
THE PACKARD ELECTRIC 

COMPANY 
Vv'arrcn, O hio 

SCINTILLA MAGNETO CO., 
INC., Siclne.v, N. Y. 

1:\Hr~:. of Scintilla Aircraft Magnetos 
for e ngines o f from 1 to 18 cy lin­
ders. Scintilla Aircraft Magneto 
Switches. J. C. Fergu~;on, Pres.; 
H. Ham1i, V.-P.; T. Z. Fagan, V.- P.; 
G. E. Steiner, Secy. and Trcas.; 
W. J. Spengler, Chief F.ngr. 
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SPLITDORF -BETHLEHEM 
ELECTRICAL COMPANY 
P lants: Newark, N. J., and 

Bethlehem, Pa. 
Mfrs. of Magnetos, Generators, 
Spark P lugs and Switches. Charles 
E~ison, !'res.; L. W. McChcsnel, 
V1ce-Pres. and Gen. Mgr.; L. S. 
Dunham, Chief Engr. 

ENGINEERS 

INDUSTRIAL 

TOPOGRAPIDC 

THE SHERMAN CORPORA­
TION 

Industrial Engineers 
vVe !wow how and where to apply 
the principles and methods o£ 
American manufacturi ng to the air­
craft industry. 

New York Boston Chicago 
Toronto 

HAMILTON MAXWELL, IN­
CORPORATED, Springdale, Stam­
ford, Conn. Aerial Topographic 
Engineers. Direct representation 
throughout U. S. A. Foreign rep­
resentation: London, Eng. and Mel­
bourne, Australia. Maj. H amilton 
Maxwell, P.; Charles H obby Bass­
ford, Secy.; A. W. Huguley, T reas. 

EXPORTING 

BARR SHIPPING CORPORA­
TION 

25 Beaver St., New York City 
Specializing in 

Boxing, Shipping a nd Insuring 
Export P lanes, Motors, etc. 

Pioneers in export service to 
aircraft manufacturers 

J. E. BERNARD & CO., INC. 
E xport Shipping 
Marine Insuran ce 

Boxing 
Airplanes Shipped Anywhere 
27 P earl St., New York City 

BRENACK, INC. 
95 Wyckoff St. 

Brooklyn, N. Y. 
Aeroplanes Boxed for 

Export 
Thomas P . Brcnack, Director 

CURTISS-WRIGHT EXPORT 
CORPORATION 

27 West 57th S treet 
New York, N.Y. 

Cable adcll·ess: "Aeroexco" 
Sales distributors of aeroplanes, 
motors and all types of aeronautical 
equipment f~,r a ll forP.igtJ con ntriP~. 

SIMMONS AIRCRAFT DIVI­
SION STEEL, INC. 

Cham ber of Commerce Bldg. 
Los Angeles, Calif. 

Complete export merchandising 
sen.-ice to the American I ndustry. 
P ublishers : Aeronautical Journal of 
Commerce. 

Thomas W. Simmons, P res. 

UNITED AIRCRAFT EXPORTS, 
INC. 

230 Park Avenue 
New York, N.Y. 

Cable address: "U nitedair" 
Sales distributors of aeroplanes, 
motors and all types of aeronautical 
equipment for all fo reign countries. 
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FABRICS 

E. I. DU P ONT DE NEMOURS 
& co. 

Du Pont Fabr ikoid 
for U pholstery 

Nemoursa Airplane Fabrics 
for I nterior Trims and 

Headlinings 
Newburgh, N. Y. 

T HE RUSSELL MF G. CO. 
New York Office: 

349 Broadway, N. Y. C. 
Factory : Middletown, Co.nn. 

T. MacDonough Russell, Pres. 
·w. C. F is her, Treas . and Gen. 1\{g r. 

F. Acker Thompson, Aero. 
Sales Mgr. 

R. E. Dowd, At:ru. E ug r. 

CLARENCE WHIT MAN & 
SO NS, INC. 

21 E. 26th St., New York City 
Research Dept. "Dragon" Aircraft 
Fabrics, the engineered coverings. 

S tronger- Lighter-Cost Less 
Arthur Tinker, M g r.; T hayer 1'. 
Gates, Ch. E ngr. ; St. Clair Smith, 
Asst. E ngr. 

FLOAT AND H U LL 

MANUFACTURERS 

E DO AIRCRAFT CORP. 
620 2nd Street 

College Point , L. I., N. Y. 
All Metal Seaplane F loats 

Eleven Standardized S izes for 
P lanes ·weighing from 
I , Ioo to 7,900 Pounds 

LUDINGTON AIRCRAFT I NC. 
Philadelphia Airport, So. Phila. 

A 11 types of Repair and Manufac­
turin~. Airplane parts and s upplies 
rnadc to specifications. 

Hydro (Boat) D ivision 
C. T. Ludington, Pres. 

R. P. Hewitt, Vice-Pres. 
R. P . P hillips, Mgr. 

F UELS AND 

LUBRICANTS 

CITIES SE RVICE OIL 
COMPANY 

6o Wall St., New York 

Cities 
Se rvice 

Oils and 
Gasoline 

Koolmotor 
Oils 
and 

Gasoline 

Gulfpride Oil 120 
America's Finest Aircra ft O il 

GULF R E FINI NG COMPANY 
P ittsburgh, Pa. 

District Sales Offices: N ew York, 
Phi ladelphia, Bostou, Louisvill t:, 
Atlanta , Houston, New Orleans. 
Refi neries: Philadelphia, Pa., Bay­
onne, N . J.. P ort Arthur, Tex. 

INDEPENDE NT OIL AND GAS 
C 0 M P AN Y, Philtowcr Bldg., 
Tulsa, Okla. Aviation Department. 
I ndependcut "Tailwind" Gasoline; 
I ndependent Aviation Motor Oil. 
Villard Mar tin, Vice-Pres .; T om D. 
Park, Mgr., Aviation Dept.; vV. W . 
Rogers, Mgr. of Sales of Aviation 
Products. 

KENDALL REFINING 
COMPANY 

Bradford, Pa. 
Refi ners and Marketers 

L ow Cold Tes t 
Kendall Moto r O ils 

for Aviation U se 
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SKELLY OIL COMPANY 
Tulsa , Okla. 

Skelly Aerodynamic 
Gasoline 

Skelley Airplane 
Oil 

A. F. W inn, Mgr., 
Aviation Sales 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 l3ush St., San Francisco, Calif. 
Aviation Petroleum Products 

Red Crown Aviation Gasoline 
Stanavo Aviat ion Engine Oil 

Zerolene Ai rcraft O ils 
S. S. Chadderton, Mgr. 

Aviation Division 

··STANDARD OIL COMPANY 
(Indiana) 

910 S. Mich. Ave., Chicago, Ill 
Fuel and Lubricants; Stanolind 

Aviation Gasoline; Stanolind Aero 
O ils ; Stanavo Aviation P roducts 

E. G, Seubert, Pres. 
Allan ] ackson, Vice-Pres. 

Amos Ball, Gen. Mgr. Sales 

STANDARD OIL COMPANY 
OF LOUISIANA 

:2 134 S t. Charles Ave., New O deans 
Aviation Division; "Standard' ' Avia­
tion Oil; ''Sta1,dard" Aviation Gaso­
line; "Standard" Aviat ion Push 
Rod Grease. O ther "Standard" 
Lubricants to meet every aviation 
requirement. 

STANDARD OIL COMPANY 
OF NEW JERSEY 

26 Broadway, New York, N.Y. 

STANAVO 
AVIATION 
PRODU CTS 

STANDARD OIL COMPANY 
OF NEW YORK 

26 Broadway, New York, N. Y. 
Socony Aviation Gasoline 

Socony Aircraft O il 

TEXAS PACIFIC COAL & OIL 
COMPANY 

Hefinery and Gene ral Offices 
Fort Worth, Tex. 

Divis ion Offices 
New York- St. Louis-Los Angeles 

T P Aero Motor Lubricating O il 
TP Rocker Arm L ubricant 

"Du-''H ''- "XH "- "W' 
The "D ouble Range" Aero O ils 

WOLVERINE LUBRICANTS 
CO., INC. 

51 Madison Avenue 
New York City 

WolF's Head Oil 
Number 8 
Number 8-A 

For a ll Aviation Motors 

INSTRUM ENTS 

AIRCRAFT CONTROL CORPO­
RATI ON, 3246 Ludlow St., Phila­
delphia, Pa. (Mfg. and Research 
Division of Consolidated Instru­
ment Comj)i:\ny of /u 11c rica, Inc., 
N. Y.) Mfrs. of Aircraft )nstru­
ments. V. I. Zelov, Pres.; 'vV. A. 
Reichel, Chief E ngr. 

CONSOLIDATED INSTRU­
MENT CO. OF AMERICA, INC., 
.'105 E . 47th St. , New York. West­
ern Sales Mgr., M. E. Hu lse, W ich­
ita, Kan. Mfrs. Airc ra ft I nstru­
ments and Equipment. ] os. Leo­
pold, Pres.; Comdr. F. K. Gundlach, 
V. - J.'. ~ Hu gh W. Gallagher, Sccy.­
Treas. ; E. A. I Ieman, Chief E n g r. 
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E LGIN NAT IONAL W ATCH 
CO MPANY 

E lgin, Illinois 
Aircraft Ins t rument Division 

Elgin Ch ronometric Tachometers 
Army Type "C'' 

DeForest Hulburd, Pres. 
Taylor Strawn, Vice-Preg. 

Gordon C. Gillies, Mgr. A.I.D. 

P IONEER I NSTRU MENT CO., 
INC., 754 Lexington Ave., Brook­
lyn, N. Y., Washington, Chicago, 
\.Yichita, San F rancisco, Los A n­
geles, Paris, Berlin. Div. of Bendix 
Aviation Corp. Mfrs. a ircraft instru­
ment!; and equipment. Charles H . 
Colvin, Pres.; H. F. Colvin, V.-P.; 
R. Davis, Secy.; H . F. Owen, Treas. 

TAYLOR INSTRUMENT 
COMPANIES 

Rochester, N. Y., U. S. A. and 
Toronto, Canada 

.Manufacturers of Tycos al timeters ; 
thermometers, meteorological in­
struments, e tc. Short & Mason, 
Ltd., manufacturing distributors in 
Great Brita in. 

S. S. WHITE DENTAL MFG. CO. 
1 ndustr ial Division 

152 W. 42nd St., New York 
F lexible Shaftin g 

Tachometer Drives 
Radio Control 

Resistance Units 
Charles H enderson, Pres. 

James M. Talbot, Mgr. Incl. Div. 

I NSURANCE 

INDEPENDE NCE COMPAN IE S 
Charles H . Holland, Pres. 

Home Office : 
J ndependence Building 

Philadelpllia, Pa. 
New York Uranch: 136 W illiam St. 

Aviation I nsu ranee 

M ETAL PARTS 

AND 
M ATERIAL 

AL U MINU M COMPANY OF 
AMERICA, 2 400 O liver Bldg., 
Pittsburgh, Pa. Alcoa Aluminum 
and its alloys for aircraft. Flat and 
corrugated sheet, round and stream­
line tubing, rod, for gings, cas tings 
screw machine products, structural 
shapes, mouldings, chairs, Lynite 
;>istons and connecting rods. 

BORN ALUMINUM & BRASS 
CORPORATION, 2 512 E. Grand 
Blvd., Detroit, Mich. Bohnalite 
Castings; Bohnalite Pistons; 13ohn­
alite Forgings; Bohn Ring True 
Bearings; Tirass and Bronze Cast­
ings. Chas. B. Bohn, Pres.: 1'. A. 
Markey, H. W. H olt, C. W. Eggen­
weiler, Vice-Pres. 

BREEZE CORPORATIONS, 
INC. 

24-46 S. 6th St., Newark, N. ]. 
'Mfrs. of Breeze Radio Shielding, 
Acrofle x F lexible :Metallic 'Tubing, 
Alurninum Flexible Metallic Tub­
ing. ]. ] . Mascuch, P res. and Gen. 
Mgr. ; ]. T. Mascuch, Secy. and 
Treas. ; J. F. L ucas, Sales Mgr. 

T H E CLEVELAN D 
P NEUMATIC T OOL COMP ANY 

3734 E. 78th St., Clev.eland, 0 . 
Aeroplane Shock Absorbers 

"Aero! Struts" 
Oleo-Pneumatic 

and 
O leo-Spring Type 

DETROIT ST EEL PRODUCTS 
COMPANY 

.2250 E. Grand Blvd., Detroit , Mich. 
Manufacturers of Fenestra Steel 

Windows and H angar Doors 
V. F. Dewc.)', Pres. 

C. R. Raq uet, Sal~s llvf gr. 
Branch offices located in a ll 

principal cities 
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DU PONT VISCOLOID CO. 
Pyralin Sheeting 

Rods, Tube~ and Specialti·es 
330 F ifth Ave. 
New York City 

ENDICOTT FORGING & MFG. 
CO., INC . . 

Endicott, New York 
Eng!n~, Fuselage and Landing 

Gear 
Drop Forgings 

S. J. Marshall, Pre~. and Trcas. 
R. B. Baker, Prod. Mgr. 

T. B. Kclday; Supt. 

EX-CEL•L-0 A I R CRAFT & 
TOOL CORPORATION, 1200 
Oakman Blvd .. , Detroit, Mich. Air­
craft Predsion Engine parts; Inter­
nal Grinder Spindles; Tool Steel 
Drill Jig Bushings. Govro-Nclson 
Divisfon. Aircraft Experimental 
Work; Aircraft Cylinder Barrels 
and Cqnkcase~. 

STEWART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
Mfrs. of streamline an·d square sec­
tion tie rods complete with end fit­
tings for airplane external and in­
ternal bracing. B. E. Bushnell, 
Director of Sales; J. M. Layng, 
Aero. Rep. 

IMPERIAL BRASS MANUFAC­
TURING COMPA-NY 

1200 vV. Harrison St .. Chicago, Iii. 
Hi-Duty (Vibration Proof) 

Oil and Gas Line 
Copper Tube Fittings 

Airplane Oxy Welding Torches 
Pullman Type Plumbing Fixtures 

MACWHYTE COMPANY 
Kenosha., Wi.s. 

Mfrs. ofTic Rods, Wires and Cables 
for Aircraft. Streamline ana Round 
Drawn Tie Rods. Also Macwhyte 
Safe-lock Terminals. 

Geo. S. Why-te, Pres. 
Jesse! Whyte, Vice-Pres and 

Gen. Mgr. 

NORMA-HOFFMANN 
BEARINGS CORPORATION 

St(!m fora,. Conti. 
District offices; Det roit, Cleveland, 
P it tsburgh, ,Chicag o. Norma-Hoff­
mann "Precision'-' Ball (open and 
closed type), Roller (standard and 
self-alig.ning)_, and Thrust Bearings. 

THE PARK DROP FORGE CO. 
Cleveland, Ohio 

Manufacturers of Aviation 
Cr;}nkshafts, Camshaft, Connecting 

Ro.d and Gear Forgings · 
Geo. C. Gordon, P res. 
Fred L. Ball, Treas. 

Chas. C. Dodge, Sales Engr. 

JOHN A. ROEBLING'S SONS 
CO., Trenton, N. J. Aircraft Wire, 
Strand, Cord, Thimbles, Ferrules, 
Locking and Serving Wire, Weld­
ing Wire, Control and I gnition Ca­
bles, Electric-al Wires and Cables. 

Horace E. T horn 
Aeronautical Representative 

Catalog A-547 

ROME WIRE COMPANY 
Division of General Cable Co•:p. 

Headquarte•·s; Ron'le, N. Y. 
Qffices in Principal Cities 

Rome Trenchlay Ai·rport Cable 
Aircraft Igni tion Wires and Cables. 

H. vV. Barnard, Pres. 
C. R. Keeney, Vice-Pres. in 

Charge of Sales 

SKF INDUSTRIES, INC. 
40 E: 34th St., New York City 

Factories; Hartford, Conn., 
and Philadelphia, Pa. 

Mfrs . . of Skayef Self-Aligning l3all 
and Roller Bea.rings; Hess-Bright 
Deep-Groove Ball Bearings; Thrust 
Ball Bearings, etc. VI/. L. Batt, 
Pres.; R. F. ·Runge, Vice-Pres. 

SUMMERILL TUBING CO. 
Bridgeport, Montg. Co., P~. 

Mfrs. and warehousers of Seamless 
Stt~el Tubing for Aircraft Industry 
made to Govt. specification. Round, 
Streamline and Special Shapes. 
S. L. Gabel, Pres.; N. H. Wolf, 
Gen. Mgr.; H. C. Knerr, Metal­
lurgist; W. H. Baker, Supt. 
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THE WOOD & SPENCER CO. 
1930 East 6rst S t. 

Cleveland, Ohio 
Manu facture rs o f 
Connecting Rods 

S tandard and Specia l Plain, 
Slotted a nd Castellated Nuts 

S tandard and S pecia l 
Ground Thread Taps 

WYMAN-GORDON CO. 
Guaranteed Forgings 

\Norcester, l\l ass. Harvey, Ill. 
Aviation Div.: \ Vorces ter, Mass. 

Manu facturers o f 
Crankshaft, Camshaft{ Cam 

Riu1s, Connecting Ro< 1 Gear 
and o the r vi tal fo rgmgs 

ior Aviation E ngines 

MODELS 

SCALE ~fO DELS 
Wind T unnel- Dis p lay- F ly in g 

Built to order from working 
d rawings 

Manufacturers of Silver A ce F ords, 
Fokkc rs , Fai rch ilds, etc. 

AERO MODEL COMPANY 
ll l N. Vv'aeker Dr. Chicago, Ill. 

MOTOR 
EQUIPMENT 

THE B. G. CORPORATION 
136 W. 52nd St ., New York 

B. G. Mica Aviation 
Spa rk P lugs 

August Goldsmith, Pres. 
George 11. Paulson, Chie f E ng r. 
Ca ble address : "Golsteco" N. Y. 

Codes 
A.B.C. 5th Bentley 

CHAMPION SPARK P LUG CO. 
Toledo, Ohio 

Champion Aircra ft T ype 
Aero A 

-----------·---
E CL IPSE AVIATION 

CORPORATION 
E as t Orange, New Jersey 

Ecl ipse Aviation £ ngi11e S tar ters 
and Gene ra tors 

Types and s izes to meet a ll 
requi rements 

SKY SPE CIAL TIES CORPORA­
TION 

3651 H art Ave., Detroit, Mich. 
Mfrs. o f H evwood S tar ters 

High Pressurc.lnject ion S tarte r 
for Avi<ltion E ngines 

A. L. Cash, P res. and Gen. M gr. 
S. D. Den Uyl, Seey. and Treas. 

STROMBERG 
MOTOR DEVICES CO. 

58-68 E. 25th St. 
Chicago, Il l. 

Aircra ft Carburetors 
W . L . O'Neill, Pres. 

J. M. Mille r, Eng. Chgc. Aircraft 

T HOMPSON PRODUCTS, INC. 
Cleveland-Detroit 

T hompsorl Airplane Motor Valves 
l'istons and Piston Pins 
C. £. Thompson, P res. 

F. C. Crawford, rst Vice-Pres. 11 
and Gen. M g r. 

VI!. M. A lbaug h, Set~y.-Treas. 

UNITED STATES HAMMERED 
PISTON RING CO. 

P aterson, N. ]. 
Compression and oil contro l rings 
manufactured with uncanny accu­
racy, gua ranteed to rel ieve a ll pis­
ton ring t roubles. 

Albert W . W cn :t.el, P res. 
David iVfcWhir, Vice-P res. 
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MOTOR 
MANUFACfURERS 

ALLISON E NGINEERING CO. 
(Division of General Motors 

Corp.) 
Indianapolis, Ind. 

Aircraft Power Plant Engineering 
and Construction 

Allison Steel Back Bearings 

AMERICAN CIRRUS ENGINES, 
INC. 

Marysville, Mich. 
American Cirrus Engines 

American Ensign Engines 
F. R. Maxwell, Pres. 

R A. DeVIieg, Vice-Pres. 
W. R. Blacklock, Asst. Treas . 
Glenn Muffly, Execulivc Staff 

AXE•LSON AIRCRAFT ENGINE 
COMPANY, P. 0. Box 337, Los 
Angeles, Calif. Axelson type "B" 
7-cylinder radial ai r-cooled engine, 
150 h.p. Department of Commerce 
ATC No. r6, the Winged Power. 
J. C. Axelson, Pres.; W. H . Jack­
son, Gen. Mgr.; F. A. vVorthey, 
Mgr. of Sales. 

E. W. BLISS CO. 
Brooklyn, N. Y. 
Aero Division 

Radial Aero Engines 
Air Cooled 

"Biiss-Titan"- 5 cyl. 
"Bliss-Neptune" 7 cyl. 
"Bliss-Jupiter:" 9 cyl. 

Direct Drive and Geared 

CONTINENTAL AIRCRAFT 
ENGINE CO. (Division of Con· 
tinental Motors Corp.), 12801 E. 
Jefferson Ave., Detroit, Mich. Air­
craft Engines. W. R. Angell, 
Pres.; Robt. Insley-, V.-P. and Gen. 
Mgr.; R M. Sloan, Treas.; W. C. 
Keith, Secy.; C. P. Russell, Sales 
Mgr. 

KINNER AIRPLANE & MOTOR 
CORPORATION 

635 W. Colorado Blvd. 
Glendale, Calif. 

:\Hrs. of Radial Air-cooled Airplane 
Engines. W. B. Kinner, P res.; 
Robert Porter, Chairman of Board 
and Gen. Mgr. R. E. O lin, Secy.­
T reas. 

LYCOMING MANUFACTUR­
ING COMPANY 

Manufacturers of Aircraft 
Engines 

Williamsport, Pa. 

PACKARD MOTOR CAR 
COMPANY 

Det roit, Mich. 
Manufacturers of Aircraft 

Engines 

THE PRATT & WHITNEY AIR­
CRAFT COMPANY, Hartford, 
Conn. (Div. of U nited Aircraft & 
Transport Corp.). Mfrs. of Wasp 
and H ornet Aircraft Engines. F. 13. 
Rentschler, Pres.; G. J. Mead, V.­
P.; C. W. Deeds, Secy-Treas.; D. L. 
Brown, V.-1'. in Ch. of P rod.; A. V. 
D. Willgoos, Chief Engr. 

WRIGHT A E RONAUTICAL 
CORPORATION, Paterson, N. ]. 
Mfrs. air-cooled airc1·aft engines. 
"Whirlwind" 300, 225, 165 h.p.; 
"Cyclone" 525 h.p.; vVright-Gipsy 
90 b.p. Charles L. Lawrance, Pres.; 
Guy W. Vaughan, Vice-Pres. and 
Gen. Mgr.; Bruce G. Leighton, 
Director Sales and Service. 
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PARACHUTES PROPELLERS 

FOLLMER, CLOGG & CO. 
258 West King St. 

Lancaster, Pa. 
Aeronautical Department 

Positive Opener Parachute 
Parachute Silks 

H . vV. Hartman, P res. 
]. I. Hartman, Secy. and Treas. 

J. Laird B rown, Jr., Mgr. Aero. Dp. 

IRVING AIR CHUTE CO., INC. 
372 Pearl St., Buffalo, N. Y. 

Mfrs. of Parachutes adopted 
as Standard Equipment by 

:25 different governments 
Buffalo, N . Y.-Letchworth, Eng. 

Cable address: 
"Irvin Buffalo NY" or 

"I rvin Letchworth England" 

RUSSELL PARACHUTE 
COMP ANY 

r 202 Kettner Blvd. 
San D ie?,o, Calif. 

Mfrs. of Russell 'Lobe" Pa rachute 
and Fabric Aircraft Accessories 

European Factory 
British Russell P arachute Co. 

London, Eng. 

PATENTS 

PATENTS-,TRADE MARKS 
Specializing in Patents 

for the Aeronautical Industry 
LANCASTER AND ALL WINE 

4o8 Ouray Building 
Washington, D. C. 

THE HAMI·L TON STANDARD 
PROPELLER CORPORATION 

Division of 
U nited Ai(craft & Transport 

Corp. 
Factories : 

Pittsburgh Milwaukee 
Los A ngeles 

All Metal Airplane Propellers 

THE REED PROPELLER CO., 
INC., Garden City, N. Y. Sole 
owner of all U. S. patents of S. A. 
Reed. Licensees: Curtiss Aero­
plane and Motor Co., I nc.; S tand­
ard Steel Propeller Co., and its sub­
s idary. F. H , Russell, Pres.; T. P. 
vVright, V.-P. ; W. S. Lcaycraft, 
Treas.; W . E. Valk, Jr., Secy. 

PUBLICATIONS 

T.\'iMi'Vi\\ ~ 220 W. 42nd St. 
~ NcwYork 
Laq~es t aeronautical trade paper in 
the mdustry. Covers all phases of 
aviat ion activity. Contains most 
complete technical section. 

Frank A. T ichenor, Pres. 
George F. McLaughlin, Editor 

George H . Sherwood, Adv. Mgr. 

AERONAUTICAL WORLD 
Strictly business paper-exclusive 
t rade circulation-giving thorough 
coverage of active aviat ion indus­
try-constructive editorial covering 
manufacturing; maintenance and 
operation methods. 

Los A ngeles, Calif. 
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AIR TRANSP ORTATION 
"T he Trade Journ:d of Commercial 
Aviation," 1265 13 ro:tdway, N. Y. C. 
A weekly publication for execut ives 
of companies engaged in the avia­
tion industry or commercially in­
teres ted in the industry. A com­
plete directory of the industry 
issued semi-annually. 

A monthly trade 
paper covering a ll 
phases of aviation 
from a technical, 

scientific and practical standpoint. 
Annual subscr·iption $2. ~{ember 
A.B.C. and A.B. P. A Simmons­
Boardman P ublication. 

30 Church St. , New York 

O ldest American aeronautical paper. 
published weekly by :McGraw-Hill, 
10th Ave. and 36th St., New Yo.rk. 
A dependable source of infonnatron 
on which the industry relies for its 
important bus iness reading. 

U. S. AIR SERVICES-Feature 
Aeroriauti cal Magazine; com mer­
c ia! and military; bes t and oldest 
monthly in its field. Transporta­
tion Bldg., ·washington, D. C. 

Earl N. Findley, Editor 
$3 a year $5 for two years 

Beginnin g Twelfth Year 
of Publication 

R AOIO 

EQU IPMENT 

RADIOMARINE CORPORA­
TION OF AMERICA 

66 Broad St., New Yo rk City 
Radio Telephone-Telegraph 

Transm itters and Receivers for 
Airports and Aircraft 

Radio Direction Finders ,, 
Beacon Receivers and 

Airport W eather Receivers 

UJi!slern Electric 
Radio Telephone 

Receiving and Transmitting 
Equipment for use in Aircraft 
WESTERN ELECTRIC CO. 

Aviation Communicat ion, Genera l 
Com. Dept. 195 11roadway, N. Y. 

SuPPLIES 

( GENERAL) 

AERO SUPPLY MFG. CO., INC. 
College Poin t, L. I., N. Y. . 

Subsidiaries: Standard Automatrc 
l'roducts Corp., Corry, Pa.; National 
Steel Products Co., Dayton, Ohio. 
Mfrs. and distributors of airplane 
hardware detail parts, accessories 
and supplies. 

George J. S tich, P res. 

AIR ASSOCIATES, INC. 
535 ,jth Ave .. N. Y. (:. 

Service Stations : J(oosevclt Field 
Chicago Municipal Airport 

Local Sales Branches : 
Garden City, K. Y. 

5300 \Al. 63rd St., Chicago 
Expert service and supply of 
All Aeronautical E quipment 

Supply Division 
AIR ACTIVITIES, INC. 

Aeronaut ical Supplies 
Authori:t.ed 

Nicholas Beazley Dist. 
Phone Whitehall 7650 

10 E . Ki117:ic St., Chicago 

BOEHMKE OPTICAL CO. 
:f'hjlade lpJ1ia, Pa. 

E ngineering-Manufacturing 
Aviation Lighting and Safety 

Equipments 

.. r<~~~l?z~ .... 
4}, .. ~'<"t~ 
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EASTMAN KODAK COMPANY 
Rochester, N. Y. 

Ae r ia l Photographic :Mated als 
and S upplies 

JOHNSON AIRPLANE & 
SUPPLY CO. 
Dayton, O hio 

Los Angeles, Calif-Wichita, Kan. 
Distribu tors and :\Hrs. of 

Q uality Aeronautical Accessories 
and Supplies for the 

Manufacturer, Operator , Airport 
and Pe rson nel 

RAND McNALLY & COMPANY, 
536 S. Clarlc St., Chic<~go ; New 
York, San Francisco. Air Tra ils 
Maps for use in fli ght. Maps, :Map 
Systems and Atlases for Ai rports, 
Aviation Executives and Pilots. 
Creators and printers of clisti!lctive 
Air Passenger T ickets, Thne Tables 
o:t nd Folders. 

A. G. SPALDING & BROS. 
105 NaSsau St. 

New York 
l\·fcn's and \!\'omen's 

\Ninter and Summer Flyi ng Suits 
Moccasins and Boots 

H elmets 
Gloves Goggles 

~THE LINDE AIR PROD­
~ JCTS COMPANY a nd AsscL 
Cos. U nits Un ion Carbide and 
Carbon Corp. Everythin g for Ox­
welding and Cutti ng. Oxygen, 
Acetylene, Carbide, \1\felding and 
Cutting Apparatus and Supplies. 
Offices : 30 E. 42nd St ., Kew York, 
N.Y. 

TIRES AND 

RuBBEH Gooos 

FIRESTONE TIRE & RUBBER 
co. 

Akron, Ohio 
Manufactu rers of a complete line 
of a irplane t ires arrd tubes-tires 
in both smooth and non-skid de­
sign. Quotations made on other 
rubber materials for usc in a irplane 
indust1·y. 

THE B. F. GOODRICH RUB-
BER COMPANY . 

Akron, O hio 
Aeronautical Sales Division ; Air­
plane Tires anti Rubber Aeronau­
tical Accessories. J. D. Tew, Pres.; 
T. A. Aspcll, Gen. i\lgr. of Manu­
facture rs' Sales; Henry \Vacker, 
l\I g r. of Aeronautie;tl Divis ion. 

THE GOODYEAR TIRE & RUB­
BER COMPANY., INC., A.kron, 
0 . Mfrs. \Ningfoot line of rubber 
accessories for airplanes, including 
high pressure ti res and tubes and 
the new Airwhecl assc111bly which 
includes the Wingfoot hub and 
brake. VI/. C. Young, .Mg r., Aero­
nautics Dept. 

WHEELS 

AIRCRAFT PRODUCTS COR­
PORATION OF AMERICA, 7424 
Melvi lle, Detroit, Mich. Oi lclraulic 
S hock Struts, Tail \o\lhccls, Tail 
Wheel and Strut Assemblies, Wheel 
and Brake Units, Pontoons, Skiis, 
Flying Boat Hulls, Gasoline T anks, 
etc. Ralph R. I rwin, P res.; Robt. 
S. Gans, Vice-I'rcs. and Treas. 
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BENDIX BRAKE COMPANY 
South Bend, Ind. 

B.endix: Disc Wheels and 
Brakes for Airplanes 

Vincent Bendix·, Pres. 
·walter J. Buettner, Secy.-Treas. 
John R. Cautley, AiFplane Div. 

KELSEY-HAYES WHEEL 
CORP. 

3600 Military Ave., Detroit, Mich. 
. Mfrs. vVheels and Brakes 

Government Specifications 
G. W. Kennedy, Pres. 

Bert Morley, Vice-:J,='res. 
L. J. Rosa, Sales Mgr. 

0. W. Mott, Divisional Sales 

WooD PARTS 

AND 
MATERIALS 

HASKELITE MANUFACTUR­
ING CO. 

120 S. LaSalle St.; Cl1icago 
Haskelitc-bloo<l-alburnin glued air­
craft p lywoo·d. Plyme~l-plywood 
core fated with steel, alum'inum and 
alloys. G. R. Meyercord, S r. , Pr.e·s.; 
J. R. Fitzpatrick, Vice-Pres.; C. E. 
Scott, Mgt. Aircraft Div. 

PORT ORFORD CEDAR 
PRODUCTS COMPANY 

Mars.hfield, Oregon 
CO-VE-CO Aircraft Plywood 

Port Orford Cedar 
Sitka Spruce 

A. E. ·Adcls.perger, Pns. 
Benj . Ostlind, Vice-Pres. 
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A 

/l-2-1-90, A-2-K-100, A-2-1-6o, ue Ar­
row Aircraft & Motors Corporation 

A -70, SNI Continental Aircraft Engine 
C(i. 

ll-4000, A-6ooo-ll, see Travel Air Co. 
Abbott, C. G., 555 
A. C. Spark Plug, 30, I06, 226 
Accessories, 105- to6 
Accidents- U. S., 12; tabulation, 507-

508 
Acme Aircraft Corp., 9, 76; Sportsma11, 

362 
Acme \Vire Co., to6 
Advertising, 255-256 
Aerial mapping, 68-69 
Aerial photography, CS-69 
Aerial service operations, II, 6r-70; 

equipment, 62; summary of opera­
t ions, 502 

Aero Corporation of California, 65, 67 
Aero Development Co., to 
Aero Digest, 1\ publication, 574 
Aero Mechanics, a publication, 574 
Aero Supply Mfg. Co., 93 , 94 
Aeromarine-Klernm Corp., 9, ro, 76-77, 

23+ ; llKL-25, 363 
Aeronautic Review, a public.atjon, 574 
Aeronautic.a I Board, 20I 
Aerona~tica.l Expositions Corp., 258; 

orgamzauon, 492 
Aeronautical Industry, 1-6, 71-73 
Aeronautical Journal of Commerce, a 

publication, 574 
Aeronauticnl Chamber of Commerce of 

Americn, I nc., Air T ransport· Section 
34; aircraft shows, 256-258; Airport 
Section, 204; Commercial Airplane 
Mfrs. Section, 73, 76; committees 
484-485; Distributor-Dealer Section: 
73; dinner to Russian fivers 135 · 
Directory of Sources of S~ppl'y, 76; 
Engine Mfrs. Section, 98; ex pan· 
sion, 492; Export Committee, 73 ; Fly­
in~ Sch.ool Section, 63, 67-68.; " Flying 
w1th Lmdbergh" (film), 255; Legal 
and Legislative service, 243; mem­
bers and subscribers, 48 5·491; N a­
tiona) Air Traffic Conference, 30·34; 
officers and governors, 483 ; produc­
tion of members, 7, 9, 71; resolution 
accepting resignation S. S. Bradle~· 

75; "Roads of the Sky" radio series, 
25 1·254 ; Technical Radio Committee, 
47, 58; work on standards, 318 

Aeronautical Corporation of America, 
9. 77 

Aerouautical Products Corp., 98 
Aeronautical W orld, a publication, 574 
Atronautics, a publication, 574 
A eronca C-2, see Aeronautical Coq>. 

of America 
Aerotrus P roducts Corp., 312 
Agawam, Mass., nirport, ZI4 
Agricultur-e Dept., 69·70; Weather 

Bureau, 555 
Ahrenberg, Capt. Albin, 134 
llir Coach, see Kreutzer, J oseph, Inc. 
11 ir Coach JOj., see Verville Aircraft 

Co. 
Ai r Commerce Act of I926, 195, 238 
Air Corps, U. S. Army, 184-188, 256, 

502; appropriations, 568 j equipment, 
563 ; organization, 559-563; procure­
ment, 563-565; $trength, 563 

A ir Coupe, see Elias, G., & Bro. 
Air lines, equipment, I 3·r6, 2~-23; per­

sonnel, 24 ; rntes, 22 ; statistics, 24· 
z6 

Air Mail-U. S., 11, 13·46, 5o9·5 r7; 
C. A. M. routes, 509-514; F. A. M. 
routes, 515-51 7; statistics, 23-26, 509 

Air Medical Ass'n, 479 
Air-raj! lines, 36-38 
ll ir Sport, see Elias, G., & Bro. 
Air transport-U.S., II, 13·45, 24·26; 

air mail operations, 509-517 ; sum· 
mary of fly1ng, 502 

Air Transportation, a publication, 574 
.'\ir T ravel News, n publication, 574 
Air Y ac!tt, sec Loening Aeronautical 

Engineering Corp. 
Ai rcraft Age, a publication, 57+ 
Aircraft Development Corp., no 
Aircraf t E ngine Corp., roo 
Aircraft Engineering Research Confer-

ence, 198, 476 
Aircraft Mfg. Corp., 9 
Aircraft Products Co., 94 
Airp lane designs: 

Acme Aircraft Corp., 362 
Aeromarine-Kiemrn Corp., 363 
Alexander Aircraft Co., 364 
Alliance Aircraft Corp., 365 



INDEX 

Berline·r -Joyce Aircraft Co., Inc., 9, 79; 
Bl J 2()-I, 370 

Berry Brps., 941 227. 
Better Bu~ine~s Bure;lUS, 6.8 
B. G. Corp., 1o6. 
Bigham, .Englar, Jones & Houston, z8 
Billion Dollar City, 155 
Bingham, Hiram, 478, 495 
Binks Mfg. Co., 28 · 
Bird A fJt' B, ue Brunner Win~!~ Air­

era ft -Corp. 
Bird Wing Commercial Aircraft Co., 

8o 
Birrnhlgham-Southel'll College, 250 

Bischof Airplane Mfg. Co., 9 
Bishop, J. H., no . 
IJ/ J, sec Berliner-Joyce Aircraft Corp. 
Black, Van Lear, 221 
Bla!=k & Bigelow, Inc., 219 
8/atk Hawk, see Butler Mfg. Co. 
Blackburn Aircraft Corp., 72 
Blee, Col. H. H., ~95, 252, 517 
Bliss,. E. W-., Co., too; Jupiter, 43+i 

Jupiter (geared), 435; N eptune1 ·4·37; 
Tit an, 4.36 ' 

Board of Surveys and Maps, 201 - 202 

Bob, C. V., 227, 2:34 
Boeing Air Transport, lm:., 18, 26, 34, 

38-4-o, sz-53, s 12 
Boeing Aircraft of Canalfa, Ltd._, 267 
Boeing Airplane Co., 9, 73·, So-:_81, 94, 

soo, 301,305, 308, 317; 4o 8 , 3SZi ¢0 
B 4, 353 ; 8o A, 323; 95, 3Hi 1oo, 
371; 203, 372; 2o!J, 335 ; F J B-1, 
410; F 4 1J-r, 411; XP 7, 412 

Boe·ing SchO"ol of Aeronautics, 66-
Boghosian & Lewis, 227 
Bohn Aluminum & Brass Co., 93, 312 
Bolivia, 264 
Bol.otov, Philip, 134 
Boston, Mass., airport, 214 
Boston Trade School, 251 

J3ourden Aircraft. Corp., 92 
Bowlus, vV. I-1., 48o 
Bowser, S. F., Co., 220 
B.radley, .S. S., 7 5· 483, 492, 493 
13 rad ley Polytechnic Institute, 2 so 
Braniff Air Line~. 48 
Brazil, z6s-z66 
Breeze Cor.p .. 93 
Brewster & Co., 94 
Bridgeport. Conn., airport, :no 
Brittin, Col. I.. H., 34 
Rmacl , Capt. H . S., 478 
Brock & vVeymouth, Tile., 227 

Brooks, J. vV., 234 
Brown, W. F., 476, 509 
Brown, \V. T., 2·34 

Browning, Hayes, 23.4 
Brownsville, Tex., airpqrt, 218 

Brukner, C. ]., 483, 492 
Brunner \Vinkl.c ,t\ircr;~ft Corp., 9, 81 
Budwig, G. G., 195, 5'7 
Ruffalo Evening- News, 154 
Buhl .Aircraft Co., 9, 81-82, 15t, 154; 

r1 irsedan CA -8, 1 i6; II irsedan CA -6, 
337; Airsedan Cil-JC, 373 

Bulgal"ia, 266 
llul/~t, ut• Alexand~r Aircraft Co. 
Hurh.ank, Calif., airport, 206 
B\tr.gess, G. K.; 555 
Bureau of Aeronautics, U.S. Navy, 188-

194, 502 i. apprOpriations, 568; e-IJUip­
ment, 567; orgaqization, 565·566; 
procurement. 567-.568; strength, s66 

Bureau of Labqr .Statis~ks, 72 
Bureau of ~tandards, radio aids, so, 3" 
Burrell Engin·eering & Construction 

Co., 227 
Btfshnell, Ensign W., 476 
Butler Mfg. Co.; 82 
Byrd, Comdr. R. E., '44· 161-166,480 
Byrd Antarct-ic Expedition, t6r-r66 

c 
C ·J, ur Sp_artan Aircraft Co. 
c:J. C-JR, C-¢, C-4 A M , Sf./: Stearman 

Aircraft Co. 
C-¢.oo, see Travel Air Co. 
Cables, electrified, 55-56 
Cadillac Aircraft Corp., 309 
Cairns Aircraft, 9 
Caldwell, N. T., airport, 21,6 
Callan, J. L. 483 
Camden, N.J., l!irport, 2r6 
Canada, z66-z68 
Canadian-American Air Lines. Inc., 40 
C:,otiJdian-Colonial Airways, Inc., t8, 

z6, 40 
Canadian Pratt & Whitn~y, Ltd., 267 
Canadian Vi"kers, Ltd., 267 
Cilnadian WTight. Ltd .. 267 
Canvas-Leather Spe:cialty C(/., z27 
.Cardiff & Peawck, 277 
Carey, W. F., 204 
Ca.rlson & Johnston, 227 
Ca.rnegie 1 nstitute of Tecl\'nology, 248 
Carnegie Institution, 170-17 5 
Carpenter Steel Co., 93 
Carrier Pi(/ROfl,, St'e Curtiss Aeroplane & 

Motor Co. 
Carriers, aircraft, 18r-t82·, 190 
Carver, D.aniel, 227 
Cass Technil:al High School, 251 

Catholic University of America, 248 
Cautley, J. R., 483 
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Ca<Valit r, see St~r Aircraft Co. 
Celotex Co., 227 
Central Air Lines, 48 
Central Electric Co., 2-27 
Century Aircraft Corp., 9 
Century Rotary Motor Corp., to • 
Cessna, C. Y., 483 
Cessna Aircraft Co., 9, 82 
CN JOO, see Bellanca Aircraft Corp. 
Challe, Lieut. Leon, 132, 480 
Challenge International de Touri~m, 

ue International Light Plane Cornpe· 
tition 

CltalleTZger, see Curtiss Aeroplane Mo­
tor Co. 

Chambers of Commerce, Aviation Com-
mittees, 496-sos 

Champion Machine & Forging Co., 93 
Champion Spark Plu~ Co., 28, to6 
Chapman, T. H., 5'7 
Chestnut & Smith Corp., 1.27 
Chevrolet Aircraft Corp., 10, too 
Cltic T-2, see Mercury Aircraft, Inc. 
Chicago, 111., airport, 2t2 
Chicago Air Service, Inc., 65 
Chicago Daily News, 227 
Chicago, Milwaukee & St. P aul R. R., 

43 
Chicago Tribune, 134, 477 
Chi le, 268 
China, 269-270 
C hronology, 475· 480 
Cincinnati, 0., airport, 2t8 
City of Clc<vfland, ' so 
Clark, C. C., 555 
Clarkson, C. F., 494 
Clarkson Institute of T echnology, 250 
Clary, J. C., St7 
Cleveland, 0., airport, 218 

:. Cleveland News, 227 
Cleveland Pneumatic Tool Co., 28, 94, 

228 
C leveland Tractor Co., 228 
Coad, D r. B. R., 70 
Coast and Geodetic Survey, U. S., 202 
Coast Guard, U. S., t99-200, 502 
Cobham, Sir Alan, 479 
Codos, Paul, t 38, 48o 
Cole, E. B., Inc., 228 
College of City of Detroit, 250 

r:ollrgiatr K -90, see Timm Airplane 
Corp. 

Collie•· Trophy, 475 
Colombia, 270 
Colonial Air Tr.:1nsport, Inc., 18, z6, 34, 

36, 40, 48, 509 
Colonial W'estern Airways, Inc., tS, z6, 

40, 477. S t Z 
Colorado College, 250 

Columbus, 0., airport, z t 6-2J8 
Colvin, C. H., 483, 492 
Cornet Engine Corp., ro, roo, 438 
Cornmand-Aire, lnc., 9, 82; SCJ, 37+ 
Commerce Dept., Aeronautics Rranch, 

195-•98, soz; airway strip maps, 533· 
534; airworthiness requiremeots, 72; 
appropriations, 568; approved type 
certificates: airplanes, 71·72, 5t8-527 ; 
engines, 96, 527·528; Axing schools, 
530-532; pontoons, 530; propellers, 
528· 530; flyin~ school ratiilgs, 67·68; 
library, 256; medical examiners, 547· 
554; organization, s 17; radio navi­
gational aids, 47-so 

Commercial Ai rcraft Corp., 9 
Commodore, ue Consol idated Aircraft 

Corp. 
Commuter, su Loening Aeronautical 

Engine·ering Corp. 
Condor, .see Curtiss Aeroplane & Motor 

Co. 
Co11queror, see Curtiss Aeroplane & Mo­

tor Co. 
Consolidated Aircraft Corp., 9, 82, 23·h 

300, 3ot, 304, 312 ; Commodou, 324; 
Fleetster, 338; XPY-r, 413 

Consolidated I nstrument Co., so, 94, 
106, 3" 

Continental Air Lines, 48, Sit 
Continental Aircraft Engine Co., 10, 

tOO j Jl 70, 439 
Continental Motors Corp., 100, 228 
Continenta l Oil Co., 228 
Contract air mail, see Air Maii-U. S. 
Cook, D. D .. 234 
Cooper, M. C., 234 
Cord, E . L., 96, 102 

Corman Aircraft. lnc., 9, 82 
Corsair, u e Vought, Chance, Corp. 
Costa Rica, 270-271 
Costes, Capt. Dieudoune, 138, 478, +8o 
Cox, W. H., 228 
Crawford, 0. G. S., 1 6 1 

Crawford Airplane & Motor Manuf:tc-
turers, 9 

Crichton, Capt. Preston, t 55 
Crooy, Louis, t45 
C rop dusting, 69-70 
Cross, Dr. W. M., 224 
Cross-License Agreem~nt, Sfl' Manufac­

tu rers Aircraft Ass'n 
C rosson, Marvel, 476 
Crusad-er, see Curtiss Aeroplane & Mo-

tor Co. 
Cuba, 271 
Culver, R. H., 224 
Cunningham-Hall Aircraft Corp., 82, 

312; P.T.6, 375; X , 376 
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Berliner-Joyce Aircraft Co., Inc., 9, 79; 
Bl J 29-1, 370 

Berry Bros., 94, 227 
Better Business Bureaus, 68 
B. G. Corp., 10 6 
Bigham, Englar, Jones & H ouston, z8 
Billion Dollar City, I 55 
Bingham, Hiram, 478, 495 
Binks Mfg. Co., z8 
Bird r1 rs B, su Brunner Winkle Air­

craft Corp. 
Bird Wing Commercial Aircraft Co., 

So 
Birmingham-Southern College, 250 
Bischof Ai rplane Mfg. Co., 9 
Bishop, J. H., I 10 
Bl J, u e Berliner-Joyce Aircraft Corp. 
Black, Van Lear, :ut 
Black & Bigelow, Inc., 219 

Black Hawk, see Butler Mfg. Co. 
Blackburn Aircraft Corp., 72 
Blee, Col. H. H., I95, 252, 5'7 
Bliss, E. W., Co., 10o; Jupita, 43-+ i 

Jupiter (geared) , 435; Nfptune, 437; 
Titan, 436 

Board of Surveys and Maps, 20I-Z02 
Bob, C. V., 227, 234 
Hoeing Air Transport, Inc., r8, 26, 34, 

38·40, 52-53. 5'2 
Boeing Aircraft of Canada, Ltd., 267 
Boeing Airplane Co., 9, 73, 8o-8r, 94, 

300, 30T, 305, J08, 3 '7; ¢.0 B, 352; 4-0 
B 4, 353; 8o II" 323; 95, 354; 100, 
371; 2oJ, 372; 204, 33-5; P 3 B-1, 
.po; F 4 B-1, 411; XP 7, 412-

Boeing School of Aeronautics, 66 
Boghosian & Lewis, 227 

Rohn Aluminum & Brass Co., 93, 312 
Bolivia, 264 
Bolotov, Philip, 1 34 
Boston, Mass., airport, 214 
Boston Trade School , 251 
Bourden Aircralr Corp., 92 
Bowlus, W. H., 480 
Bow~er, S. F., Co., 220 

Bradley, S. S. , 75• 483, 492, 493 
Brad lev Polytechnic Institute, 250 
Braniff Air Lines, 48 
Brazil, 265-2611 
Breeze Corp .. 93 
Brewster & Co., 9-1-
Bridgeport Conn., a irport, 210 

Brittin, Col. r.. f£., 34 
Broad, Capt. H. S., 478 
Brock & VVeymouth, Inc., 227 
Brooks, J. W., 234 
Brown, 'vV. F., 476, 509 
Brown, W. T., 234 

Browning, Hayes, 234 
Brownsville, Tex., airport, 2 18 
Hrukner, C. J., 483, 492 
Brunner 'vVinkle Aircraft Corp., 9, 81 
Rudwig, G. G., 195, 517 
Ruffa lo E vening News, 154 
Buhl Aircraft Co., 9, 81 -82, 151, 154; 

A irsedan C/1 -8, ~36; II irsedan CA ·6, 
337; !lirudan CA-3C, 373 

Bulgaria, 266 
Bullet, sa Alexander Aircraft Co. 
Burbank, Calif., airport, 206 
Burgess, G. K., 555 
Bureau of Aeronautics, U._ S. Navy, 188-

194, $02; appropria tions, s68; equip­
merit, s67; organization, s6s-s66; 
procurement . s6?-s68 ; strength, s66 

Bureau of Labor Statis~ics, 72 
Bureau of Standards, radio aid~. so, 3 r r 
13urrell Engineering & Corts_t ruction 

Co., 227 
Bushnell, En~ign W., 476 
Butler Mfg. Co., 82 
Byrd, Comdr. R. E., 144, r6 r-t66, 480 
Byrd Antarctic Expedition, r6I·166 

c 
C-3, see Spartan Aircraft Co. 
C-3. C-3R, C-¢, C-¢ :1 M , UP Stearman 

Aircraft Co. 
C-400, sn Travel Air Co. 
Cables, electrified, s5·s6 
Cadillac Aircraft Corp., 309 
C airns Airc raft, 9 
Caldwell , N. r., airport, 216 
Callan, J. L .. 483 
Camden, N. ] ., airport, :u6 
Canada, z66-z68 
Canadian-American Air Line~. Inc., 40 
Canadian-Colonial Airways, lnc., 18, 

z6, 40 
Canadian Pra tt & \Vhitney, Ltd., 267 
Canadian Vickers, Ltd., 267 
Canadian Wright, Ltd., 267 
C anv-as-Leather Specialty Co., 227 
Cardiff & Peacock, 277 
Carey, \V. F., 204 
Carlson & J ohnston. 227 
Carnegie Institute of Technology, 2-1-8 
Carnegie Institution, 170- 175 
Carpenter Steel Co., 93 
Carrier Pitteon, ue Curtiss Aeroplane & 

Motor Co. 
C arriers, aircraf t, 181 - 182, 190 
Carver, Daniel, 227 
Cass Technical High Schunl, 25 1 

Catholic U uiversity of America, 248 
Cautlcy, ] . R., 483 



INDEX 

Cavalier, su Star Aircraft Co. 
Celotcx Co., 2.27 
Centra l Air Lines, 48 
Centra l Electric Co., 227 
Century Aircra ft C<~rp., 9 
Century Rotary Moto r Corp., 10 • 
Cessna, C. V., 483 
Cessna Ai rcraft Co., 9, 82 
C/1 ]OO, see Bellanca Aircraft Corp. 
Challe, L ieut. Leon, 132, 480 
Cha llenge International de T ourism, 

sn International Light Pla ne Compe­
tition 

CJ,allcll{Jtr, see Curtiss Aeroplane Mo­
to r Co. 

Chnmbers of Commerce, A viation Com-
mittees, 496-sor 

Champion Machine & Forging Co., 93 
Champion Spark Plug Co., 28, 106 
Chapma n, T. H., 5' 7 
Chestnut & Smith Corp., 22 7 
Chevrolet Aircraft Corp., to, 100 
Chi<" T -2, see Mercu~y Aircraft, Inc. 
Chicago, Ill., airport, 212 

Chicago Air Service, Inc., 65 
Chicago Daily News, 227 
Chicago, Milw aukee & St. P aul R. R., 

43 
Chicago Tribune, 134, 477 
Chile, 268 
China, 269-270 
Chronology, 475-480 
Cincinnati, 0., airport, 2.1 8 
City of C/,•vl'land, 1 so 
Clark, C. C., 555 
Clarkson, C. F., 494 
Clarkson I nstitute of Technology, 250 
Clary, J. C., 517 
Cleveland, 0., a irport, 218 
Cleveland News, 227 
Cleveland Pneumatic Tool Co., 28, 94, 

2·2.8 
Cleveland Tractor Co., 228 
C'oad, Dr. B. R., 70 
Coast and Geodetic Survey, U. S., 202 

Coast Guard, U. S., 199-200, 502 
Cohham, Sir Alan, 479 
Codos, Paul, 138, 480 
C'ole, E. B., Inc., 22S 
Collegt' of C ity of Detroit, 250 
C:ol/,qiate K-90, sre Timm A irpl:lne 

Corp. 
Collie r Trophy, 475 
Colombia, 270 
Colonial Air Transport, I nc., r8, 26, J.l., 

36, 40, 48, 509 
Colonial Western Airways, Inc., 18, 26, 

40, 477. 512 
Colorado College, 250 

Columbus, 0., airport, 216-2 18 
Colvin, C. H., 483, +92 
Comet Engine Corp., ro, roo, 438 
Command-Aire, lnc., 9, 82; sCJ, 37+ 
Commerce Dept., Aeronautics Branch, 

' 95-198, 502; airway strip maps, 533-
534 ; airworthiness requi rements, 72; 
appropriations, s68; approved type 
certificates : airplanes, 71-72, srS-527; 
engines, 96, 527-52.8 ; fixing schools, 
5.30-532 ; pontoons, 530; propellers, 
528-530; flying ~chool l'a tings, li7·68; 
libra ry, 256; medical examiners, 5+7-
554; organization, 517; radio navi­
gational aids, 47-50 

Commercial Aircraft Corp., 9 
Com modort, see Consolidated A ircraft 

Corp. 
Commuter, see Loening Aeronautical 

Engineering Corp. 
Condor, su Curtiss A eroplane & M otor 

Co. 
Co11qruror, sec. Curtiss Aeroplane & Mo­

tor Co. 
Consolidated Airc raft Corp., 9, 82, 234, 

300, 301, 304, 312; Commodori', 32+; 
Fleetster, 338; XPY -1, 413 

Consolidated Instrument Co., so, 9+• 
ro6, 311 

Continental Ai r Lines, 4 S, 511 
Continental Aircraft Engine Co., 10, 

1oo; r1 70, 439 
Continental Motors Corp., 100, 228 
Cont inental Oil Co., 228 
Contract a ir mail , see Air Maii-U. S. 
Cook, D. D .. 234 
Cooper, M. C ., 234 
Co rd, E. J..., 96, 102 
Corman Aircraft, I nc., 9, 82 
Corsair, su Vought, Chance, Corp. 
Costa Rica, 270-2.7 r 
Costes, Capt. Dieudo une, 138, 478, 480 
Cox, ·w. H., 228 
Crawford, 0. G. S., r6r 
Crawford Airplane & Motor M:mnfac-

turers, 9 
Crichton, Capt. P reston, r 55 
Crooy, Louis, 145 
C'rop du~ting, 69-70 
C ross, J)r. W. M., 224-
Cross-License Agreement, sn M anufar­

turers Aircraft Ass'n 
C rosson, M a rvel , 476 
Crusader, see Curtiss Aemplane & Mo-

tor Co. 
Cuba, 27T 
Culver, H. H., 224 

Cunningham-Hall Aircraft Corp., 82, 
31z; P.T.6, 375; X, 376 



INDEX 

Curtis Candy Co., 2.28 
Curtis Publishing Co., so, zz8 
Curtiss, G. H., 63 
Curti.ss A~roplane & Motor Co., 9, 1o, 

7z, .·8~-8.·3, ()6, 100-ICll, 140, 170, 234, , 
300, -301, 304-30.5, 3.13; B-2, 41.9; 
Carrier Pigeon. II, 355; Condor, 325; 
Fle4gli11g, 377; Kirzg Bi~d; 339; 
N2C-1, 41;1-; 0-1E, 418; P 3 Jl, 415; 
P6, 417; XF ·8C-2, 416; Challenger, 
440; Ch.irtftai-n, 441 ; (:onqueror, 442; 
Corequeror (geared), 443; D-n, 444 

Curtiss-Caproni Corp., 72 
Curtiss Marine Trophy Race, 476 
CUitiss-Reid Aircraft Cb., Ltd., 267 
Curtiss-Robertson Airplane Mfg. Co., 9, 

72, 83, 151; Ro·b.ir1, 3,78; Thrush, 
340 

Cui:tiss-Wright Airport$ Corp., 204, 
216 

Curtiss-\Vright Corp., 18, 72, 86,, 88., 
96, 204, 252, 269, 271 

Curtiss-Wright Export Corp., 73 
Curtiss-W.right Flying Service, 63-65, 

69 
Cyclone, see \Vright Aeronautical 

Corp. 
Czechoslov-akia, ·272 

D 
D-1, see Davis Aircraf.t Corp. 
D-12, see Curtiss' Aetoplane & Moto.r 

Co. 
D-25-il, D-26-ll , D-2;-11; D-25;, see 

New Standard Aircraft Corp. 
Daily News Record, a publication, 574 
Dal Molin, Warrant Officer T., 136 
Daniel Guggenheim Fund for the Pro-

motio.h of Aemnautil;s, 54, 248, ·251, 
.j.8o; organization, 496; radio tests, 
s6-sv 

Daniel Guggenheim School of Aero-
nautics, N: Y. University, 246 

Dare Aircraft Co., 9>. 83 
Davenport Daily Times; 228 
Davis, W. C., 493 
Davis, W. N., 4.94 
Davis Aircraft Corp., 9.• 83, 317; D, 379 
Davison, F. T., 182, 252, s6o 
Dayton Airplane & Engine Cn., 101 
Defender, ue C'...oodyear-Zeppelin Corp. 
DeHavilland Aircraft of Canada, Ltd., 

267 
DeHavilland Moth, see Moth Airc•·aft 

Corp. 
Dellinger, J. H., 517 
D;elta Air Servic;'e, 40 
Denmark,. 272 
Denver, Colo., airport, 210 

Designs, aircraft, 322-429; .engines, 432-
471 

Des Moines Register-Tribune; 22.8 
Detroit, Mich., airpPrts, 212 
Detroit Aircraft Corp., 66, 72, 84, .87, 

88, 89, 96, liO, 214, ·309 
Detmit News, 228 
Diesel engines, 102, 313 
Dinort, Lieut., 479 
Diplomatic service of the U. S., 571; 

to the U. S., 571 
Diteman, U. F., 134, 479. 
Dixon, C. A., 155 
Doe, Capt. T. B., 34 
Dominican Republic, 272 
Dominion Explorers, btd., 178 
noolittle, Lieut. J. H., 56, 310, 478, 479 
Dornier, Dr. Claude, 84, 144, 300 
Dornier DO-X, 142-r44, 300-302 
Douglas Aircraft Co., Inc., 9, 83 
DO-X, .ree Dorriier DO-X 
Doyle Aero Corp., 9, 83 
Driggs Aircraft Corp., 9 
Dryer, Dale, 154 
Duggan, Lieut. H. G., r 10 
du Pont de Nemours, E. I., Co., 94 
Dupont, Felix, 234 
Dunwoody, Col Halsey, 34 
Duplex Printing Press. Co., z'z8 
Durand, W. F., 555 
D.ycer i\irport, 9 . 
Dynner, Eugene, 228 

E 
E-4000, ue Trav:elair Co. 
Eag/er()t·k, ue Alexaode·r Aircraft Co. 
Eaker, Ca.pt. I. C., 146, 186 
Earhart, Amelia, 234, 236, 252, 480 
E-astern Ae•·onautical .Corp., 216 
Eastman Aircraft Corp., 9·, 72, 82-g3, 
. •308' . 

Eckener, Comdr. Hugo, 123 
Eclipse Aviation Corp.J 105, 106 
Ecuador, ' 273 .. 
Edo Aircraft Co., 94 
Education, aeronautical, 245-258; t:~bu-

lation of courses, sSJ-585 
Egypt, 273 
Eielson,. Li·eut. C. B., 167, 475 
8o-l/ I see Boeing Ai•·plane Co. 
Electric Storage Battery Co., 28, 105 

Elgin National Watch Co., 28, 94 
Elias, G., & Bro., Inc., 84, .94; llir-

c.oupe, 3·8o .; A'irsfJilrl, 381 
Elliott Core Drilling Co., 228 
Ellis, Fred, 228 
Elm Vocational SchQol, 251 
l~lmim, N. Y., airport, :n6 
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Embry-Riddle Aviation Corp., 18, 26, 
4 1, 513 

Empire State Stattdard, 155 
Emsco A ircr aft Corp., 84. 137 
Endicott Forging & Mfg. Co., 93 
E ngine designs: 

Alliance Aircraft Corp., 432. 
Axelson Aircraft Engine Co., 433 
Rliss, E. W., Co., 434, 435, 436, 4.37 
Comet Engine Corp., 438 
Continental Aircraft Engine Co., 439 
Curtiss Aeroplane & M otor Co., <HO, 

441, 442., 443, 444 
K inner Airp lane & Motor Corp., 445 
Lambert Ai rcraft Engine Corp., 446 
Lycoming Mfg. Co., 447 
Packard Motor Car Co., 448, 449, 

450, 451, 452, 453 
Pratt & Whitney Aircraft Co., 454. 

455. 456, 457, 458, 459. 460 
Siemens & H alske Co., 461, 462, 463 
Szekely" Aircraft & Engine Co., 464, 

465 
'Varner Aircraft Corp., 466 
Wright Aeronautical Corp., 467, 468, 

469, 470, 47 1 
Engines, 95-105; approved type certifi­

cates, 96, I 96, 5Z7• 528 ; designs, 432" 
471; manufacturers, 98-104; produc­
tion, 7-9, 503 ; service stations, 98; 
technical development, 313 

Estonia, 2.73 
Evans, E. S., 72, 252, 483, 493 
Everitt, W. I.., 54 
Rx-Cell-0 Aircraft & T ool Corp., 106 
Exports, aircraft and engines, 505-507 
Expositions, aircraft, zs6-zs8; su also 

Chronology 
E xpress: aerial , 26 
Eyerly Aircraft Corp., 9 

F 
F-Ioll, F-1111, F-14, F-]2, see Fokker 

Aircraft Corp. 
F-28-11 X, see Swallow Airpl ane M fg. 

Co. 
Fagan, T . Z., 483 
Fahy, Lieut. H erbert, 137, 477 
Fairchild, S. M., 483, 492 
Fairchild Aerial Surveys, Inc., 69 
Fairchild Airplane Mfg, Co., 9- •o, t62, 

178; 42, 38z; 71, 341 ; K R21, 383; 
KRJ1., 384 

Fairchild Aviation Corp., 84, 96, 101 
Fairchild Engine Corp., 10 
Fairfax Ai rports, Jnc., 2o61 2II· 2IZ 
Falcon, see Curti~s Aeroplane & Motor 

Co. 
Farquhar & Co., 228 

Farrell & Blake, 228 
Fechct, Maj. Gen. J. E., 184, 555· 559 
Federal Radio Commission, 47·48, s69· 

571 
Finland, 273-274 
Firestone T ire & Rubber Co., 94. 228 
s-11 T-C, Ul' Stout Metal Airplane Co. 
Five Yea r Programs, Army and Navy, 

181 
Flrdgling, see Curtiss Aeroplane & 

Motor Co. 
Pint, see Consolidated Aircra ft Cor p. 
Fleet Ai rcraft, lnc., 10 
Fleetster, su Consol idated Aircraft 

Corp. 
Flex-0-Gi ass Mfg. Co., 228 
Floden, Lieut. Axel, 134 
Floyd Bennett, r44 
Flying boats, 306-309 
Flying clubs, 233, 259-260, 267 
FLying Dtttclmum, see Szekely Aircraft 

& Engine Co. 
Flying schools, 61-68; approved, 530-

532 
Fokker Ai rcraft Corporation of Amer­

ica, 10, zo, 7Z, 84, 142, 145, 164, zz1, 
234, 235, 300-304, 3o8; C21l , 4zo ; 
1'10, 3z6 ; Fll-11, 344; F14, 356; F32, 
327; Super Universal , 343; Uni­
versal, 342 

Follmer, Clogg & Co., 94-
Ford, Bacon & Davis, 219 
Ford Motor Co., 90; see also Stout 

Metal Ai rplane Co. 
Foreign aeronautical development, 259-

298 
Foreign aeronautical officials, 571-574 
Fort f.Vorth, J 48- 1 so 
40-TJ-z, 40-TJ-4, see Boeing Airplane Co. 
42, see Eairchild Airplane Mfg. Co. 
Foulois, Brig. Gen. B. D., 559 
Foundation Co., 30 
4-/I T -E, ue Stout Metal Airplane Co. 
4-D, see T ravel Air Co. 
Fox, J. J., 228 
Fra nee, 58-59, 2i4-276 
Franco, Maj. Ramon, 132-133, 477 
Frank, K. G., 10-!-
Fritsche, C. B., 1 tO 

Fufaev, Dimitri, 134 
Ful ton, Comdr. G ., u o 

G 
G-2-H, G-2-W , . ue Metal Aircraft 

Corp. 
Galt, CaJif., High School, 25 1 
Gardner, L. D., 483 
Gnrdner T rophy Race, 476 
Garside, F. F., 228 
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General Airmotor~ Co., 10, 10 1 

General Airplanes Corp., 10 

·General Aviation Co., 216 
General Electric Co., 30, 51, 54, 94, 220, 

228 
General Motors Corp., 72-, 8~, 96, 98, 

1+4 
Genaro, Lieut. Lawrence, 155 
Germany,, 56, s8-59, 277-279 
Gilbert & Rarker Mfg. Co., 220 
<~i llrnore, Brig. Gen. \V. E., 555, 559 
Gipsy, su Wright Aeronautical Corp. 
Girler, Commandant, 476 
Gisholt Machine Co., 100 

G lass, Joe, 155 
Glendale, Calif., airport, zo8 
Globe-Wernicke Co., 2 28 
Glover, W . I., 252, 509 
Goebel, Arthur, 479 
Golden Eagle Aircraft Corp., 85 
Goodrich, B. F., Rubber Co., 28, 94, 

228 
<3oodrich, W. H., Oil Co., 228 
Goodyear Tire & Rubber Co., Inc., z8, 
9~ 

Goodyear-Zeppel in Corp., 107, 120-rz2 

Gordon, Lieut. A. W., JI4 
Gordon Bennett Balloon Race, 479, s86 
Gorst Air T ransport, lnc., 65 
Gott, E. N., 483, 492 
Gould, L. M., 162 
Gove, C. C., 509 
Grace, W. R., & Co., 44 
Graf Zeppelin , ro8, IJfi · JJ 7; round-

the-world flight , 123-126, 476, 478 
Granville Brothers Aircraft, Inc., 10 

Gray Goose Air Lines, 65 
G reat Britain, 58-59, 279-281 
Great Lakes Aircraft Corp., 10, 78, 85, 

94; 2 T1, 385 
Great Northern R. R., 43 
Greece, 28z 
Green Flruli, 126, 137 

Grieg, Lieut. d ' Arcy, 136 
Groenen, Victor, 145 
Groves, John, 517 
Grubb, Oscar, 139, 475 
Crus~ Air Spring Co. of America, 94 
Guatemala, 282 

Guggenheim, H. F., 234, 476 
Guggenheim Safe Aircraft Competition, 

309-310, 477, 479 
Gulf Air Lines, 48 

H 
ll· tf·S· H-47, ue Hamilton Metalplane 

Division of the Hoeing Airplane Co. 
Hague Radio Conference, 57· 58 
Haiti, 282-283 

Haldeman, Geor~e, 475 
Hall, H. E. R., 234 
Hall, J. G., 234 
Hall -Aluminum Aircraft Corp. , 10, 85; 

XFH-1, 42 1 ; XPH -1, 422 

Halverson, Lieut. H. A., •47 
ll amilton Metalplane Division of the 

Boeing Airp lane Co., to, 73, 85-86, 
94, 312, 345 

llanshue, H. M., 34, 483, 492, 493 
ll arclin, W. R., 234 
Harmon Trophy, 475 
Harper, Lieut. C. B., 3 10 
Harrill, 'Lt. Comdr. \V. K.

1 
1 ro 

Harrison, W. H., 220 
Hartford, Conn., airport, zo6, 21 0 

Hart's Cafeteria Co., 228 
Harwood, R. M., 228 
llaskelite Mf~;. Corp., 28, 94 
Haughlancl, Owen, r;5 
flnwni i, 283 
Hawk, see Curtiss Aeroplane & Motor 

Co. 
Hawks, Capt. Frank, 139-140, 2 52, 4 751 

477 
Hay, Lady Grace Drummond, 123 
Hayden, James, 475 
Heath, Lady Mary, 236 
Heath Airplane Co., 10 

Hel ium, t 22, 200-201 

Helium Board, 200-201 

Helium Co., Inc., 122, 20 1 

Henderson, Paul, JG, 34, 254, 483, 492 
Henderson lron Works, 230 
Henshaw Oil Co., 230 

Heyer Products Co., 230 

Heyman & Bros., 230 
Hill. E. J., 110 

Hillison & Etten, 230 

Hin~burg, F. C., 517 
Hise Aircraft Corp .. 10, 86 
Holbrook Grocery Co., 230 

Holland, E. 0., 250 

Holman, C. W., 476 
Honduras, 2.83 
Hooe, Sergt. Roy, 147 
Hoover, Herbert, 12~, 182, 4-76 
Hoover, Herbert, Jr., 252 

Hoover, Mrs. l!erhert, 43 
Horner, F. C., 494 
1/tJrnet, see Pratt & 'Whitney Aircraft 

Co. 
Houston, T ex., airport, 2 18 

Hoyt, E leanor, 2J+ 
Hoyt, R. F., 18, 72, 234 
Hoyt, Capt. R. G., 140-141, 146, 186, 

4-78 
Huenefeld, Baron von, 475 
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Kent, G. E., 2·34 
Kepner, Capt. \V. E., uo 
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Maps, airway, zoz; airway strip maps, 

533-544 
Marchetti Motor Patents, Inc., ro 
Marine Aircraft Corp., 72 
Marine Corps, U. S., 181 
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Merriam, J. C., 170 · ' 

~eta! Aircraft Corp., ro, 87, r 5.5 
Metals, gti: 313 
Mexican Aviation Company, 18, zG, 43 
Mexico, 288 
Miami, Fla., airport, 210 

Miami Aircraft Corp., 10 

Michigan Aero Engine Corp., To 
Michigan Artifidal Ice Products Co., 

230 
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Pitcairn Aircra ft, lnc., 10, 88; Mail­

wing, 358; Snper Mailwitt{J, 359 
Pitc01irn ·Aviation, Inc., r8, z8, 34, ++• 

+8, 54. 512, 513 
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Private fly ing, 221-236; summary, 502 
Propellers, 317·318 ; approved type cer-
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Providence, R. I., airJXIrt, 218 
Prudden Aircraft Corp., 89 
PT, see Lincoln Aircraft Corp. 
I'T-6, see Cunningham-Hall Ai rcraft 

Corp. 
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R-645, ser Lycoming Mfg. Co. 
Radford, Lt. Comdr. A. W., 176 
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Russe ll Parachute Co., 9-J. 
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Spear Aircraft Corp., 10 
Speich, Verne, 137, 479 
Sp~rry Gyroscope Co., 94, 220, 31 J 

Splitdorf Electrical Co., ro6 
Spokane, 'Vash., airport, 2 18 
Spokane Sun God, 153 
Sport Mail Wing, ue Pitcairr1 Aircraft, 
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