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CHAPTER 1
REFLECTING THE TRENDS IN AVIATION

HILE aviation experienced the most stupenduous period of

progress and expansion in its history during 1929, the industry

was passing through its first major readjustment when the
vear ended. Thiso the twelfth successive edition of The direraft Year
Book, is a nurror ot the vear's brilliant achievements in every branch
of the art. It is a story that writes itself as the facts of the vear's
progress are recorded, retlecting the trends in every field of aeronautic
endeavor.

Man tlew faster, higher, farther and longer in 1929 than he did
during any other year since the Wright brothers made their first lights.
The year's spectacular Hights and the routine maintenance of daily air
transport schedules into every corner of the country reflect the great
strides made in the field ot engineering. The laboratories, occupied by
engineers who seldom found a place in the limelight afforded those who
Hew their products, continued to offer the greatest prospects for future
SUCCUSSES,

In the transport ficld, new mail, express and passenger services were
inaugurated to offer a network of air lines regularly serving 90,000,000
people.  Air transport passenger services were raised to the standard of
luxury enjoved by those who travel in the fine salons of fast ocean liners
or the well appointed cars of the better trains,  Fxpansion in the trans-
port field, aided in no small wayv by contract air mail support, proved a
great stimulus to every branch of the manufacturing industry,

The aireraft 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 output in excess of this investment,
aviation would appear to be relatively minor.  Judged, however, from
the triple viewpoint of national defense, public service and scientific
progress, aviation ranked as a major industry. It employed, directly
or indirectly, more than 100,000 persons and its ramifications extended
into nearly three score allied industries which were affected in some way.

The story of aviation’s 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 for fighting planes.
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CHAPTER 11
AIRCRAFT PRODUCTION AND OPERATIONS

RODUCTION in American  aircraft  manufacturing  plants

reached the highest peak inats history during 1929, and operat-

lna statistics—tar in excess of any prev ious vear—were \taggcrlng
to the mind.  More than 6000 commercial and military planes and
7.000 aircraft engines were produced during the vear. American planes
engaged in all branches of civil and military operations flew nearly
200,000,000 miles.

Ninety-six major aircraft manufacturers reporting to the Acro-
nautical Chamber of Commerce in its annual production survey for
1029 listed the manufacture of 6,034 commercial and military airplanes
with a total retail value less motors of S44.437.300.60.  Planes designed
for commercial use alone totaled 3,337 with a value of $33.624.756.60.
Six hundred and seventv-seven military planes were produced with
total value less motors of 310,832,544, Nincty-one per cent of all planes
produced were manufactured by members of the Aeronautical Chamber
of Commerce.

Commercial production increased s1 per cent more than 1928, 1,815
more planes being manufactured during 1929 than during 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 96 per cent over 1928, aircraft manu-
factured in 1929 showing an increase in valuation of $16,430,458.60
over 1928.

Military production during 1929 experienced a decided slump, falling
44 per cent under the 1928 figures.  Since no valuation was placed
upon military production in 1928, it was impossible to compare figures
on valuation for the two years. Total production, despite the military
slump, increased 27 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 $26,195,830.15. The commercial
market received 5,517 of the engines, and the military 1,861. Com-
mercial engines represented a total value of $17,895,300 and military
motors $8,600,530.15.

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

*Comparative production tables for 1928 and 1929 in Appendix.
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8 AIRCRAFT YEAR BOOK

Comparing this report with 1928 figures, commercial production
increased 3,667 units or 193 per cent.  Mlilitary engine production was
448 units higher than in 1928, representing an increase of 32 per cent.
The value of commercial engines increased $8.958.575, or 100 per cent.
The valuation of military engines was not compiled in 1928, so that
it is impossible to compare figures in that field. Total engine produc-
tion, including those for military and commercial purposes, showed an
increase of 4,115 units or 126 per cent.

Adding sparc parts for both engines and airplanes of all tvpes, it is
estimated that the total retail valuation of aircraft and engines produced
in 1929 was $98,000,000, as compared with $62,000,000 in 1928,

Open cockpit biplanes led in the number produced as to tvpe. with

closed cockpit monoplanes sccond.  However, of all types manufactured
during 1929, amphibians showed the greatest increase over 1928. The
closed cockpit biplane was the only type to show a decrease in the
number p'ro.duccr.l when compared with 1928 figures.
. A'mphlbla.ns mereased 303 per cent, shu\\'h:s_{ the marked interest
in this versatllF type.  Multi-motored mmmpl:l11(';1'11('1'(':{501'1 207 per cent
over 19_28; flying boats and seaplanes, 190 per cent. Open cockpit mono-
plane.s increased 81 per cent; closed cockpit monoplanes, 80 per cent;
multi-motored biplanes, 60 per cent; and open cockpit biplanes, 30 per
cent. The closed cackpit biplane decreased 32 per cent below the 1928
totals. .

In 1928, there were 124 per cent more biplanes than monoplanes
of all types, while in 1929 only 51 per cent more biplanes were manu-
factgrcd. The ratio between b;'plan(-s and monoplanes was rapidly shift-
ing in favor of the monaplane.

The average unit value, without motors, of aircraft produced during
1929 was $6,276.75, an increase of $1,422.25 more than in 1928 when
the average unit value was $4.854.50. Commercial engine production
showed an average unit price of $3,243.05 during 1929 as compared
to $4,830.65 in 1928.

-fI‘he average unit value of all types of aircraft including motors
during 1929 was $9,520.40 as compared to $9,685.15 in 1928. Thesc
comparative figures show that while the average price of airplanes with-
out engines was considerably higher during 1929, this increase in cost
was offset by a lower aVCI';lgC price for engines. The lower average
engine price resulted 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. .

The production report for 1929 was exceptionally complete with 96
manufacturers filing their figures with the Aeronautical Chamber of
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Airplane Manufacturing Company, Fleet Airerate. Inc. Fokker Aircratt
Corporation of America, General  Airplanes Corporation,  Granville
Brothers Aircraft, Inc., Great Lakes Aireratt Corporation, Hall-
Aluminum  Aireraft Corporation,  Hamilton  Metalplane  Company.,
Heath Airplane Company, Hise Aircratt Corporation, Ireland Aireratr,
Inc., Irwin Aircraft Companv, Kevstone Aireraft Corporatien, Knoll
Aircraft Corporation, Kreider-Reisner Aircratt Company, Inc.. Joseph
Kructzer, Inc., Lenert Aireraft Company, Lincoln Airerafe Company.
Lockheed Aircraft Company, Loening Acronautical Fogineering Cor-
poration, Marcherti Motor Patents, Ine., Gilenn I.. Martin Company,

Mercury Aircraft, Ine., Metal Aireratr Corporation, Niami Aircraft
Corporation, Miller Corporation, Mohawk Aireratt Corporation. Mono
Aircraft Corporation, Mooney Aireraft ('m‘pm‘:!fi‘)”. Moth Aircratt
Corporation, New Standard  Airerafe L‘nrpm':lrinn. Nicholas-Beazley
Airplane Company, Inc., Noran Aircraft Company, Northeast Afrwavs,
Ine.. Parks Aircraft. Inc., Pheasant Aircraft Company, Inc., Pitcarrn
Aircraft, Inc., Pittsburgh Metal Airplane Company. Ryan Aircraft L“”"‘
poration, Schmuck Aircraft Company, ,Sw&m._ﬁuipﬂﬁ___—””’_”‘
Solar Aircraft Company, Spartan Aircraft Company, Inc,, Spear :‘\n'-
craft Corporation, Stearman Aircraft Company, Stinson Aircraft Com-
pany, Stout Metal Airplane Company, Swallow Airplane Manufacturing
Company, Taft Airplane Company, Ta-1{o-Ma Acroplane & Motor
Corporation, Taylor Brothers Airplane Manufacturing Company, Tf""]_"
Marine Aircraft Engineering Company, Travel Air Company, L. 5.
Aircraft Company of New Jersev, Verville Aircraft Company, \’iking
Flying Boat Company, Chance Vought Corporation, \Waco Aireratt
Company, Watkins Aircraft Company, Whittelscy Manufacturing Com-
pany, Inc.,, H. F. Wilcox Aeronautics, Inc.

In the engine ficld, the reports were equally thorough.
ing engine manufacturers filed their production figures for the year
with the Acronautical Chamber of Commerce:

Aero Development  Company, Aeromarine-Klemm Corporation,
Alliance Aircraft Corporation, Axelson Aircraft Ingine Company,
Century Rotary Motor Corporation, Chevrolet Aircraft Corporation,
Comet Engine Corporation, Continental Aircraft Engine Company,
Curtiss Aeroplane & Motor Company, Fairchild Engine Corporation,
General Airmotors Company, Irwin Aircraft Company, Kinner Airplanc
& Motor Corporation, Lambert Aircraft Engine Corporation, LeBlond
Aircraft Engine Corporation, Lycoming Manufacturing Company, Mac-
Clatchie Manufacturing Company, Menasco Motors, Inc., Michigan
Acro-Engine Corporation, Arthur J. Paige, Pratt & Whitney Alrcraft
Company, Rearwin Airplanes, Inc., Spear Aircraft Corporation, Warner
Aircraft Corporation, Wright Aeronautical Corporation.

The follow-
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Aircraft Operations

American aircraft, including civilian, commercial and government
planes, flew a total of 197.540.390 miles during 1929, more than trebling
the totals for 1928, The distance flown was more than five and a half
times that between the carth and Mars, or cqual to 73.000 flights across
the continent from New York to Los Angeles.

During 1929, 3.160.793 persons were carried in planes operated
by air transpore lines or acrial service companies.  This figure did not
include the number of persons carried in privately owned civilian planes
or in craft of the Army, Navy, Marine Carps, Coast Guard or Depart-
ment of Commerce. Less than 600,000 persons were carried in similar
operations during 1928.*

Planes engaged in contract air mail service alone flew a total of
13,205,640 miles during 1929 and carried 7,006,930 pounds of mail,
Contractors to the government on the 32 domestic mail routes received
$13.860.606.16 compensation from the Post Office Department. At
the end of the vear, routes totaling 14.369 miles were in operation.t

Alr transport operators, carrving passengers, mail and express, flew
20,242,891 miles during 1929, according to detailed reports filed with
the Aeronautical Chamber of Commerce by the 27 major operators.
Aerial Service operators doing a widely diversified business piled up
104,336,560 miles, and it was estimated that privately owned planes.
both corporate and personal, were flown 235,000,000 miles during the
vear.  All branches of the government, including the Army, Navy,
Marine Corps, Coast Guard and Department of Commerce, flew
47.907,139 miles.  As contrasted with this figure for government opera-
tions, civilian and commercial planes flew a total of 149.579.451 miles.

Licensed Planes

At the close of 1929, there were 7,843 licensed aircraft in operation
in the United States and 4,520 identified planes, making a total of
12,363 ships available for commercial and civilian operations. New
York led all the states in the number of licensed and identified planes
with 1,429 having federal licenses and 351 identified. California was
second with 961 licensed and 515 identified; Illinois, third, with 542
licensed and 375 identified ; Missouri, fourth, with 431 licensed and 262
identified; and Ohio, fifth, with 451 licensed and 183 identified.}

*Complete comparative summary of all operations in Appendix under “Flying in
the United States™; also see chaptérs on “Air Transport Progress,” ‘“‘Aerial Service,”
“Private Flying” and “Military Aviation” for analysis of total figures given here.

tComplete statistics on air mail operations by routes in Appendix.
tComplete list of licensed and identified aircraft by states in Appendix.
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Aircraft Accident Statistics

With 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
for all operations. \While the Department of Commerce had not ver
completed the compilation of accident statistics for the second six months
of 1929, figures available for the first six months showed a decline in
the accident rate.  The Department of Commerce wis authority for
the statement that o preliminary review of the reports for the second
six months indicate a further decline in the percentage of accidents
per mile flown,

Approximately a half millijon miles were flown for every fatal acci-
dent during the first six months of 1929, if all tvpes of commercial
operations were taken into consideration. A large number of accidents
in this classification were in unlicensed planes with unlicensed pilots.

More fh{ll.l 1000000 miles were flown for every fatal accident on
the-rcgular awr transport lines during the six months period reported.
This figure can be compared with SS.{,()()() miles flown per fatal accident
in t.he sccon(_l six months of 1928, and 896,000 miles per fatal accident
during the first six months, Only 7.75 per cent of the accidents were
in scheduled operations, ’ ’

Fl'fty-.ninc per cent of all accidents were attributed to errors of per-
sonnel, pilots being charged with 57.31 per cent of the errors. Struc-
tural failures were responsible for only six per cent of the accidents
and power plant failures for ;8 per cent.*

The year under review was marked with brilliant progress in the
manufacturing and operating branches of the industry which brought a
new measure of safety and regularity of service for passengers, mail and
express.  ‘The developments in cach of these ficlds will be described in
later chapters.

¥ aratiu SeeT H H 4
Comparative accident statistics in Appendix,
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CHAPTER IT1
AIR TRANSPORT PROGRESS

HE United States led the world in air transport at the close of

1929.  Passengers, mail and express were being lown more than

90000 miles every 24 hours, serving a territory with g0.000.000
population.  Scheduled transport lines were tlving one-third of the dis-
tance between dusk and dawn on lighted airwayvs, providing night service
unparalleled anvwhere else in the world.

America’s major air transport lines, operating on regular schedules.
flew more than 20,000,000 miles during the vear, carried more than
7.000,000 pounds of mail, and transported more than 165.000 passengers
to double and treble previous peak higures. More than a score of new
lines were inaugurated, old ones extended, and existing services improved.
T'he first coast-to-coast combined air-rail services became a reality, and
the world'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 full measure of progress made during the vear.  Only
those who used the transport lines regularly and were able to compare
them with services of a vear or twa before obtained a complete picture
of the achievements.

To the air traveler, the transformation was almost unbelievable.
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 hmit and he stood on one foot, then on the
other, waiting for the engine to warm up.  Some tried flying in those
days.  IFew found it in keeping with their notions of comfortable trans-
portation.

During 1929, the safety, comfort and conveniences of the passenger
became paramount considerations.  The latest refinements brought the
deft hand of the artist and the interior decorator to the transport plane
cabins; the science of the radio engineer and the weather bureau expert
to aid on each flight; and a type of service for the passenger rivalling
the finest railroad trains or ocean liners.

The type of the chairs had been studied and changed so that the
passenger rode more casily. The cushions were made deeper, and modern
designs and patterns introduced in the upholstering. A certain indi-
viduality was maintained in each plane interior, so that the air passenger
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24 AIRCRATFT YEAR BOOK

Air cooled engines had the ascendancy over other types with 836 used
during 1929, while 169 water cooled motors were cmploved.

Huge tri-motored or twin-motored planes were favored on the exclu-
sive passenger lines, seating from 10 to 18 passengers beside their crews,
Smaller planes of from five to cight place were used on lines feeding
the trunk systems. Description of the various type transport planes in
use will be found in the chapters on “Aircraft Manufacturing” and
“Trends in Design.”  Suffice it to say here that the progress in air-
craft design kept pace with the demands for larger and faster planes on
the transport lines.

The 27 major transport lines reporting used airways aggregating
41,728 miles, almost half of which were fullv equipped for night tlying.
They developed their own air terminals and intermediate landing ficlds
on routes where public facilities were not available: installed weather
reporting systems; perfected radio communication from station-to-station
and with planes in flight. These achievements are described in the chap-
ters on “Aviation Radio” and “Airports and Airways.”

Personnel

The transport lines were employving an unusually high type of per-
sonnel, both in the operating and traffic departments.  First-pilots were
men with thousands of hours of flying experience; co-pilots or assistant-
pilots were men well trained; most stewards or couriers were clean cut
college men.  The employment of a high class personnel, while costly
to the operators, was directly in line with the policy of unusual service
unparalleled in the older transportaticn systems.

The twenty-seven lines employed 2,867 persons, of which 372 were
pilots and 1,425 mechanics or ground personnel. This tabulation demon-
strated graphically the need for about eight men on the ground for every
pilot-employe in the air.

Air Transport Statistics

The total mileage flown by the 27 lines almost doubled the reports
of 1928 and quadrupled the figures for 1927. The month by month
reports showed a total of 20,242,891 miles flown during 1929,* as
compared with 10,472,024 miles in 1928, and 5,242,839 miles in 1927.
These mileage figures included only scheduled operations on regular
passenger, mail and express lines, and did not include short hops or
charter flights, which arc considered in the chapter on “Aerial Service.”

The lines reporting to the Aeronautical Chamber of Commerce listed

*Some December figures were estimated.
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tion; United States Airways; Varnev Air Lines; and Western Air
Express.

Of these lines, cight were carrving passengers exclusively.  They
were: Maddux Air Lines, Middle States Air Lines, Southern Air
Express, Southwest Air Fast Fxpress, Standard Air Lines, Stout Air
Services, Transcontinental Air Transport, and United States Airways,
Only three were carrying mail and express exclusively: National Air
T'ransport, Pitcairn Aviation, and Varney Air Lines. The other 16 car-
ried mail and passengers, and most of them included express cither
through an American Railway Fxpress contract or some special arrange-
ment.

Business Houses Support Air Transport

While some passengers on the air Hnes were using the new mode of
transportation for the richness of the experience on a pleasure jaunt, sur-
veys conducted by several lines showed that most passengers used the lines
for business purposes. The increased support of large manufacturing
concerns and business houses was evident through a survey made by the
Air Transport Section of the Aceronautical Chamber of Commerce, which
attempted to place the chiefs of great corporations, emploving 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 response was gratifying to the transport operators, 8o big corpo-
rations filing letters with the Acronautical Chamber of Commerce to the
effect that they were ready to approve expense accounts of their employes
and executives who use the air lines to cconomic advantage.  Some of the
companies endorsing the air lines in this way were: Western Electric
Company; Binks Manufacturing Company ; Aluminum Industries, Inc.;
Independence Indemnity Company, The Sherman Corporation; Has-
kelite Manufacturing Corporation; Wyman-Gordon Company ; Thomp-
son Products, Inc.; The Texas Company; Rome Wire Company; Moto
Meter Gauge and Equipment Corporation; Standard Oil Company of
California; Elgin National Watch Company; The Electric Storage
Battery Company; Park Drop Forge Company; Sun Oil Company; The
Pyle-National Company; Radiomarine Corporation of America; The
Robbins Company; Richfield Oil Company; The Packard Electric Com-
pany; H. H. Robertson Company; Sinclair Refining Company; The B.
F. Goodrich Rubber Company; Lycoming Manufacturing 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, Counsellors at Law; American Bosch






























38 AIRCRAFT YEAR BOOK
coast air-rail service June 14, Transcontinental Air T'ransport, organized
CSpcciall)r for train and plane service between New York and l.os
Angeles, began its transcontinental operations [uly 8 after more than a
vear of careful preparation. It was linked with the Pennsvlvania Rail-
road, which had a financial interest in the venture, and the Atchison.
Topeka and Santa Fe Railroad. The Pennsvlvania Railroad was the
first to actively invest in air transport. The merger of Maddux Air
Lines with Transcontinental Air Transport November 16 brought the
first through air-rail service from New York to San Francisco.  \Western
Air Express, flying between Kansas City and Los Angeles, linked its
service with railroads entering Kansas City from the ecast 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 would aperate the
castern 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 bricfly.

Alaska Washington Airways, Inc., opened regular service between
Wenatchee, Yakima, Ellensburg and Pasco, Wash., April 15 with two
round trips cach day, as well as operations between Olympia, Tacoma,
and Seattle in Washington ; Victoria, Vancouver, and Nanaimo in British
Columbia; and Ketchitan, Juncau and Sitka in Alaska. Warer landings
were made on the Alaska route. Thwo land planes and four seaplanes
were employed to carry 3,811 passengers from April 15 until the close
of the year.

Clifford Ball, Inc., continued to carry mail and passengers on C, AN
11* between Cleveland, Youngstown and Pittsburgh and extended its
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, designed to speed up mail service by permitting
the planes to receive their cargoes in the air without lnnding.

Boeing Air Transport, Inc., a division of United Aircraft and Trans-
port Corporation, operated the Chicago-San Irancisco mail C.A.M.
18, express and passenger routc. Approximately twenty-five per cent
of the nation’s air mail radiating into Chicago, Omaha, Cheyenne and
Salt Lake was carried on the Bocing end of the transcontinental route.
The fleet of two-passenger mail planes was augmented by a fleet of
Boeing Model 95 high speed planes, with Pratt and Whitney Hornet

*Contract Air Mail Route Number 11.
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engines, capable of carrving 60,000 letters at a cruising sp(ml 120
miles an hour. The first regular night passenger service \\uh tri-
motored transports was inaugurated May 1 between Oakland and Salt
Lake. Plans were formulated for inauguration of 18 passenger trans-
port planes on regular service in 1930 to care for increased trathe. The
Boeing System, which included Pacific Aiv "Transport, moved approsi-
mately 30 per cent of all air mail in the country during 1929, its planes
calling daily at airports in nine states. There were two Boeing System
planes in the air cach hour of the twenty-four, and ofren eight. Forey-
six_per cent of the mileage was flown at night: this company alone
exceeding the total mileage of all scheduled night operations in Furope.

Canadian-American Air Lines, Inc., a division of the Schlee-Brock
Corporation, operated daily passenger service cach way between Min-
neapolis, Winnipeg and intermediate points in Lockheed (Wright Whirl-
wind) monoplanes.

Canadian Colonial Airways, Inc., a division of the Aviation Corpora-
tion, operating ILANL 1* bhetween New York and Montreal with
accommodations for passengers, carried increasingly heavy mail loads,
reaching a peak load of 15,278 pounds in October. This was an increase
of more than 5,000 pounds over the first load carried on the route. Fair-
child cabin planes were used on the 334 mile daily schedule cach way.

Colonial Western Airways, Inc., a division of the Aviation Corpora-
tion, operated C.A.NM. 20 between Albany, Buffalo and Cleveland with
increasingly heavy mail loads, reaching a peak in October with 12,557
pounds carried. A two-trip daily passenger service was inaugurated
between Buffalo and Toronto June 29, and mail was carried on the route
beginning July 15. Sikorsky amphibions were used during the summer
months, but Fairchild cabin planes were put into operation September
28 for the winter schedule of only one-trip daily.

Colonial Air Transport, Inc., a division of the Aviation Corporation,
opened passenger service between New York and Boston, April 15, with
two round trips cach day. More than twenty 1o-trip and seventeen
50-trip commutation tickets were sold for the 200 mile service during
1929. To meet a positive demand for quick dispatch of small high class
commodities, a package service was inaugurated August 19 in co-opera-
tion with Western Union. C.A.M. 1, opened July 1, 19206, between
New York and Boston, enjoyed a steady increase in traffic during the
year with peak Joads in August when 13,140 pounds were carried.

Delta Air Service, flying six place Travel Air (Wright Whirlwind)
monoplanes, connected Dallas with Birmingham by way of Shreveport,
Monroe, Jackson, Tuscaloosa and Meridian, in an eight hour passenger
service.

*Foreign Air Mail Route Number 1
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11 hour service between Spokane and Minneapolis, stopping at Missoula,
Butte. Livingston, and Bismarck. T'ri-motored planes connecting with
the new line at Livingston were to Hy over Yellowstone National Park
on daily trips in 1930.

Mason and Dixon Air lLines, Inc.. started operation of dailv pas-
senger service between Cincinnati and Detroit in July, using all metal
Flamingo cabin monoplanes powered with Pratt and Whitnev Wasp
engines.  Stops were made at Middletown, Davton, Lima and Toledo.
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 Denver and El Paso, making connections at Albequerque with
Western Air Express planes flving between Los Angeles and Kansas City.
Operation of a line between Denver and Kansas Citv was started Novem-
ber 9. Fokker Super-Universal six passenszer cabin planes were used
on both lines.

Middle States Air Lines, Inc., maugurated daily service between
Detroit, Akron and Pitrshurgh in June, with stops at Canton, Cleve-
land al}d Toledo. Two Lockheed cabin planes and one Fairchild were
in service.

National Air Transport, Inc., one of the pioncer air mail contrac-
tors, continued exclusive mail operations on three routes: New York-
Chicago, Chicago-Dallas, and Tulsa-Ponea City, totaling 1,780 miles
of airways. 'The Chicago-Kansas Citv dav mal and express line was
extended to Dallas July 1 by way of "'J‘uls'u, giving the Oklahoma city
both day and night service thl'”llgh connections with the night line from
Chicago to the southwest over spur Tme from Tulsa to Ponca Citv.
More than 8,600 miles were being Hown every 24 hours, half of the
mileage at night, to mecet the demands of heavy mail and express ship-
ments.  Six Boeing 95 transports, five Curtiss Falcon mail and express
planes, and a Curtiss Carrier Pigeon [1, capable of carryving a 2,000 pound
pay load, made up the line’s fleet. A huge new hnng:u-' was completed at
Chicago and an addition made to the repair base there.  More 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.

National Parks Airways, Inc., operated mail and passenger service
over a 500 mile route between Sale Iake City and Great Falls, Mont.,
C.A.M. 26. Stops were made at Ogden, Pocatello, Butte and Helena.
Six planes flew more 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 Indepcndex'lce,
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Rishop. and Tonepah. 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 1, when the route between Buenos Aires and Santiago,
Chile. was opened. The line was 830 miles in length crossing the Andes
at 17.000 feet and operated on a seven hour and fifteen minute fving
schedule. The first section of the route northward was opened August
21 between Buenos Aires and Montevideo, Uraguay.  Mail was car-
ried over the route under contracts with the governments of Argentina.
Chile and Uruguay.  Plans were completed for extending the line north-
ward from Buenos Aires to Rio de Janeiro and opening a section between
Florida and Cuba early in 1930, Service was then to be extended to
Port of Spain, Trinidad. from Rio and from Cuba to Trinidad in the
spring of 1930, A fleet of twelve twin-motored Consolidated Commo-
dore flving boats, cach to accommodate 20 passengers in luxury, were
ordered for the line.  The first of the fleet, “Buenos Aires,” was chris-
tened by Mirs. Herbert Hoover.  Plans of the company embrace opera-
tions over airwavs 8,903 miles in length, linking New York with Buenos
Aires.  William P, MacCracken, Jr.. former Assistant Secretary of
Commerce for Aeronautics, late in 1929 became Chairman of the Board
of the New York, Rio and Buenos Aires Line.

Northwest Airwavs, Inc., operated daily mail and passenger service
on C.AML g over a 503 mile airway between Chicago and St. Paul-Min-
neapolis.  Fifteen planes flew approximately 3,000 miles daily seven days
aweek. The world’s first co-ordinated air-rail service was started by this
line September 1, 1928, in co-operation with the Northern Pacific, Great
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, Medford, Oakland, San Francisco, Fresno, and
Bakersfield.  Passengers, mail and express were carried 750,000 miles
during the year. New terminal facilities were provided at Seattle, Med-
ford, Oakland and Los Angeles. A new $2,500,000 model terminal
at Burbank, called United Airport, became the Los Angeles terminus.

The Pan American Airways system, including Pan American Air-
ways, Inc., Mexican Aviation Company, Pan American Airways of
Texas, Inc., and Pan American-Grace Airways, Inc., flew 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 wecks of travel
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under older modes of transportation. It operated Foreign Air Mail Con-
tracts 4, 5, 6, 7, 8, and 9, and used a fleet of 58 planes, 27 tri-motored
land planes, 20 single engined land planes, and 11 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, 2,587 miles;
Miami to Cristobal, C. 7., 2,074 miles: Miami to Nassau, Bahamas, 200
miles; Cristobal, C. Z., to Curacoa, Dutch West Indies, 1,023 miles;
Brownsville, Tex., to Mexico City, 472 miles: Brownsville to Guatemala
City, 1,155 miles; Tampico, Mexico, to Merida, Yucatan, 700 miles;
and Cristobal, C. Z., to Buenos Aires, Arg., 4.442 miles. The latrer
route, operated by Pan American-Cirace Airwavs, was owned jointly by
the Aviation Corporation of the Americas and W. R. Grace and Com-
pany.

Pitcairn Aviation, Inc.. operated CLANL 19 and C.ANL 25, carrving
mail exclusively between New York, Miami and Tampa, a distance ot
1,546 miles. Forty-four planes, three of them tri-motored transports,
were used on the line which flew more than 1,000,000 miles and carried
nearly a half million pounds of mail.

Rapid City Air Lines, in connection with their sight seeing tours
over the Black Hills, operated scheduled service between Huron and
Rapid City in South Dakota.

Southern Ajr Fxpress inaugurated exclusive passenger service between
Jackson, Miss., Montgomery, Ala., and Atlanta in July over a 300 mile
route, \Vcck]y service was maintained over the route to obtain operating
data sufficient to hecome the basis for daily operations,

Southern Air Transport, Inc., a division of the Aviation Corpora-
tion, operated three passenger routes, totaling 1,334 miles, and four
mail routes totaling 1,634 miles. The passenger routes were Fort Worth
to Houston; Dallas to EI Paso; and Dallas to Brownsville, while mail
was carried on C.ANL 21, Dallas to Galveston; C.ANL 22, Dallas to
Brownsville; C.A.M. 23, New Orleans to Atlanta; and C.AM. 20,
New Orleans to Houston.,  Passengers and mail were being carried 5,930
miles daily when the vear closed. Eighty-four single engined land
planes were used in the mail and passenger 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 Express was organized early in 1929 and began
operations April 2 between St. Louis and Tulsa, Kansas City and Tulsa,
and Tulsa-Oklahoma City-Fort Worth-Dallas.  Additional one hour
service between Tulsa and Oklahoma City was inaugurated later in
the year. Another line from Tulsa through Oklahoma City and
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Wichita Falls to Sweetwater, Tex.. was opened July 15, Nine tri-
motored cabin planes were in service at the end of the vear. During
the nine months of operations, 649,420 miles were Hown and 9.783 paid
passengers carried.

Standard Air Lines, closely afhliated with Western Air Express,
inaugurated daily passenger service from Los Angeles to El Paso Feb-
ruary 4. atter operating a tri-weekly service from Los Angeles to Tucson,
Ariz. Increased trathe 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 Moun-
tain Lake. a pleasure resort in the San Bernardino Mountains.

Stout Air Lines, the oldest exclusively passenger air transport organi-
zation in the United States, extended its service to Battle Creek, Mich.,
Kalamazoo, Mich., South Bend. Ind., and Toledo November 1. The
extension was made on the second anniversary of operation on the
Detroit-Cleveland  route and one vear of operation on the Detroit-
Chicago division. "I'wo fare reductions were made during the vear, and
four new Ford (three Pratt and Whitney Wasps) monoplanes added
to the Heet. More than 11,000 passengers were carried and 363,000
miles flown.

Thompson Aeronautical Corporation inaugurated the first amphibian
passenger service on America’s inland waterwayvs, when a trans-lake
service was started May 14 between Detroit and Cleveland with four
round trips a dav. The g1 mile tight was made in 55 minutes. The
Michigan mail route, C.ANL 27, was extended April 1 from Bay City
to Cleveland on a night schedule.  Night planes were added on the
Chicago-Kalamazoo division: passenger service was inaugurated July 17
on the day mail routes in Michigan; and express service was added
September 14,

Transcontinental Air Transport, Inc., inaugurated its coast-to-coast
air-rail service in connection with the Pennsylvania and Santa Fe rail-
roads July 8 after a year of thorough preparation and the expenditure
of $3,000,000,  Private airports were constructed on the western division
between Clovis, N. M., and Los Angeles, while municipalities provided
ports on the castern division between Columbus and Waynoka, Okla.
Iimphasis 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 passengers, was used on the 1,809 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. Nearly
3,000 passengers were carried and more than 500,000 miles were flown
during the six months of operations. .

United States Airways, Inc., inaugurated daily service between
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Kansas City and Denver June 1, exclusively for passengers. Four planes
carried more than 850 passengers 185,000 miles an the 5600 mile airway.

Universal Aviation Corporation, a division of the Aviation Corpora-
tion, apened the first coast-to-coast air-rail service fune 14 in conjunction
with the New York Central and Santa Fe Railroads.  Fleven thousand
miles were being flown on lines 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 Louisville; St. Louis to Chicago; and St.
Louis to Kansas City and Omaha,  Plans were formulated for an all-
alr coast-to-coast service in 1930 in conjunction with Western Air
Express.  Sixty-six planes were used exclusively in air transport, with
1,500,000 miles flown and nearly 14,000 passengers carried.

Varney Air Lines, Inc., continued the operation of C.AA.NM. 5 between
Salt Lake and Pasco, and extended its service on a new route, C.ANL 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 5o per cent after the new route
was opened.  More than a half million miles were flown on the two
routes, which carried mail exclusively.

Western Air Express flew more than 2,000,000 miles during 1929,
operating two mail routes, C.A.M. 1, C.A.M. 12, and an extensive
passenger service.  New services were inaugurated or expanded calling
for an additional daily total of 4,870 flying miles and bringing the daily
total miles flown to 8,000. 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 Boemng mail planes and
one Stearman. It had placed orders with the Fokker Airvcraft Corpora-
tion for immediate delivery of six F-14s, mail planes, and five Fokker
F-32s, giant 30 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 service was inaugurated between Los Angeles-Tia Juana-Agua
Caliente. A new million dollar air terminal with a giant hexagon
hangar was under development near 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,
established daily service between San Francisco, Portland and Seattle.



CHAPTER 1V
AVIATION RADIO

ADIO, adapted to the use of airplanes in flight. has provided the
link between aircratt and their ground stations necessary to
insure safety and regularity of operations.  The advances made

during 1929 in harnessing the world’s two newest inventions—airplanes
and radio—into one great transportation svstem can be called nothing
short of phenomenal.

Radio has become to the airplane what the block system is to the
ratlroad. Tt is the nerve system of the air transport company, being
even more important to aviation than shipping. A steamship, rarely
traveling at more than 20 miles an hour, can ride out a storm or anchor
oft port for a prolonged period, while an airplane must travel at a far
greater speed and find its airport quickly.  The new developments in
radio bring a reassurance that the major problems of air transport—
regularity and safety of operation—have been solved.

The carly months of 1929 found aviation radio in the laboratory
stage of development. It was a very promising “novelty” which had
not been applied to daily use of transport lines or itinerant flving in
the United States. The end of the vear found better equipment in
production, daily use of radio for plance to ground and station to station
communication on major transport lines, a better understanding of the
technical problems involved in transmission and reception aboard planes,
an active program 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 Technical Radio Committee of the Aeronautical
Chamber of Commerce Air Transport Section constitute almost a com-
plete history of the progress made during the year in the building up
of an eflicient communication net for air transport lines. Because the
committee was representative of the entire industry and carried its
brief, the Federal Radio Commission, Department of Commerce and
other agencies, commercial and governmental, were in constant contact
with its members on all radio problems linked with aviation.

It was through a series of conferences between the Chamber Tech-
nical Radio Committee and ofhcials 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 1* 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 construction 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 solelv 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 serve Universal Air Lines, Aviation
Corporation, Branift Air Lines. Central Air Lines, Continental Air
Lines, Northern Air Lines, Southern Air Transpore, Texas Air T'rans-
port, Gulf Air Lines, Interstate Air Lines, Clifford Ball and Colonial
Air Transport. A sccond chain was designated to serve Western Air
Express, Standard Air Lines, Mid-Continent Air Lines and West Coast
Air Transport. A third chain was set aside for the use of Trans-
continental Air Transport, Inc., National Air T'ransport, Inc., North-
west Airways, Pitcairn Aviation, Inc.. and Maddux Air Lines. The
fourth domestic chain served Bocing Air Transport, Pacific Air Trans-
port, Stout Air Services, Varney Air Lines, and National Parks Airwavs,
Frequencies were allocated also to Pan-American Airwavs and  Pan-
American (race Airways for operations extending out of the United
States.  Definite 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 operaticns for the transport lines -using i,
any itinerant flier was free to make use of the weather reports while
flying along the airway. No charge was made for such service to the
occasional flicr, 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
cither by means of hearing observations in the airplane or on the ground;
to follow a definite course as 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 and amendments printed in full in Appendix,
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The government, through the Department of Commerce, had
developed a vast weather reporting and radio beacon network for use
of the itinerant flier and transport plane alike along the principal air-
ways. The system developed by the transport lines themselves further
supplemented the government facilities and provided weather and radio
service where the government was not vet able to extend its network.
Weather transmission schedules from  the 24 stations broadcasting
weather reports were increased during the vear, first from hourly to
half-hourly reports and later to broadeasts at 15 minute intervals, When
the complete network of weather broadcasting stations is completed in
1930 there will be hardly a square mile in the United States not covered
by the service,

Radio beacons, which send out a directional heam to guide pilots
on their course despite weather conditions. were in operation from Boston
to Hadley Ficld, N. J., and along the transcontinental airways to Cleve-
land, pllicago and Des Moines.  Eight aural tvpe beacons were in
operation at the end of the year, with construction schedules calling
for'thc completion of 35 by May, 1930. The aural beacon sends out
a directional beam in such 2 way that the pilot, using the same receiver
\V.ith which he picks up weather broadcasts, can tell whether he is on
his course or to the right or left by characteristic breaks in the stream
of long dashes. ’

P.mgress was made in the perfection of a visual tvpe beacon, which
substitutes a tuned reed indicator for the pilot’s headphones and elimi-
hates constant attention to an audible signal.  Two vibrating reeds in
a dashboard instrument tells the pilot whether he is on the true course
or to the right or left. The Bureau of Standards, working with such
a beacon at College Park, Md., made many successful tests with the
beacon during the year. A subsidiary of the Consolidated Instrument
Company undertook the commercial manufacture of the indicators,
:.md the Department of Commerce considered the advisability of establish-
ing visual beacons along several of the airways to further the experiments
along practical lines,

The 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 transmitter 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, ranging from the beacon. They can be shifted
by means of the goniometer to coincide with the highted airway.
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At the close of the vear, the major transport lines were maintaining
two-way communication with their planes in flight, using transmitters
of small sizes, light weight and great power. The transmitters used by
Transcontinental Air Transport. Inc., and Pan American Airways, Inc.,
were representative of the trend in design.  Both installations were small
enough to permit placing them in the tail of the ship rather than in
the passenger cabin. “I'he TAT transmitter with all controls, tubes.
dynamotor, antenna and microphone weighed 87 pounds. Fquipment
used earlier in the year on the same planes weighed 165 pounds, making
necessary installation in the passenger cabin. Only five clectrical 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
\Veigl}tcd down by a two and a quarter pound attachment streamlined
to oﬂer the least wind resistance. Operation of a single switch changed
the circuits from receiving to transmission.  \While the sets were designed
for transmission up to 200 or 250 miles, the company reported unusually
cl'c"ar two-way telephone communication between a plane fving over
Kingman, Ariz., and a ground station at Clovis, N. M., 617 miles awayv
during a test flight, '
. The radio equipment on Pan American Airwavs, Inc., completely
IHSt.ZIHC(I, weighed 42 pounds.  Pan American was the first to install
radio equipment in the tail of an airplane in March, 1929. T'wo-wayv
communication with all planes on the Central and South American routes
has been maintained since carly in 1929. A radio operator is carried
on each plane, and telegraph is used throughout because of static and
other conditions 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 first time that Colonel Lindbergh had
flown a long distance in a radio equipped ship. The consistent range
of the Pan American Airways, Inc., equipment was reported at 8oo
miles with only 10 watts antenna power.

All mail planes of the Bocing System, flving the transcontinental
air mail from Chicago to San Irancisco, were equipped with sets to
receive frequent weather report 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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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 the 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 vear when
passengers flying over New Jersey communicated through radio tele-
phone and the regular Tand lines to ofhices in New York, London, St
Paul, Washington, Los Angeles and other cities. It was not the plan,
however, to permit general use of the acrial telephone facilities by
passengers on the regular transport routes except in cases of emergency.

Station-to-Station Radio

While most of the air transport lines employed teletvpe for the
transmission of weather reports and trathe messages between their ground
bases, a few organizations, such as Woestern Air Lxpress 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. [, 170 W, 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 indication is obtained.

W. L. Everitt of Ohio State University was developing a radio
altimeter in which the frequency of the carrier wave is varied by rota-
tion of an air condenser. I‘or 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 for 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 Acronautics made a
grant to Ohio State University to further the development of the
Everitt instrument.
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field where the electrified leader cable would be picked up.  He could
then drop into the field, cither following marker beacons or receiving
directions by radio telephone until a safe landing was effected.

Televox Lights Airport

The Westinghouse Flectric and Manufacturing Company perfected
a device which enables a pilot to turn on the flondlights 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 instrument 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 m
emergencies but are not regularly attended.

Radio Pictures to Plane

While still far from commercial 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 use.

Doolittle Guggenheim Tests

While other factors entered into the success of ILicut. James H.
Doolittle’s “blind flying” feat sponsored by the Daniel (Guggenheim
Fund for the Promotion of Acronautics, radio played an important
and spectacular role.  His months of experiments to solve the problems
of fog Hying were climaxed September 24 when he took off from
Mitchel Field in 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) Husky plane was

equipped with a covered cockpit so that the pilot was forced to rely
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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 eftective making it necessary for planes carrying
two or more passengers to carry radio. as well as a radio operator. The
airplane transmitters in general use on German airlines are of the
vacuum tube tvpe rated at 70 watts output. with a trailing wire antenna
and wind-driven generator.

In 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 are of little value.
Transmitters of from 30 to 70 watts output are used with wind driven
generators supplving the power.

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

Conclusion

The rapid strides made in the United States during 1929 utilizing
high frequencies for aircraft has resulted in a reduction of weight and
greater reliability of equipment, and provides a fair indication that
American air transport lines plan a radio network unparalleled any
place in the world.






CHAPTER V
AERIAL SERVICE

HI. annual survev of aerial service operations made by the

Acronautical Chamber of Commerce disclosed that more than

one hundred million miles were fown and nearly three million
passengers carried during 1929 in this specialized hield of aeronautical
activity,  All Hying not classed as scheduled air transport or private
flving was included in the aerial service summary, embracing short
pleasure “hops.” charter flights, student instruction and solo, aerial
advertsing. demonstration, exhibition Hyving, crop dusting, photography,
mapping and other miscellancous activities.

During 1929 the Department of Commerce listed 633 concerns
doing short “hops™ and charter business, 94 doing aerial advertising, 11
engaged in crop dusting, 50 engaged in exhibition Hying, 164 making
acrial photographs and maps, and 419 operating flving schools. Allowing
for duplications in which single operators engaged in more than one
line of activity there were S8oo aerial service concerns in the United
States according to the Department of Commerce directory.

The statistical estimates made by the Aeronautical Chamber of
Commerce were based on reports of 75 tvpical operators and computed
to include all acerial service concerns in the United States listed by the
Department of Commerce.  The survey showed that aerial service
operators were located on 1,064 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 in the hands of these operators.  The statistical estimates
revealed that 7,695 airplanes were operated in aerial service, 7,408 being
single-engined land planes, 49 tri-motored land planes, and 238 seaplanes
and amphibians.

A total of 1,304,207 hours were tlown during the year in all classes
of activity considered under the general head of aerial service. Estimat-
ing all flights upon an average of 80 miles an hour, the survey showed
that 104,336,560 miles were flown—a distance equal to more than 4,000
times around the earth at the equator. Short hops and charter flights
required 362,256 hours in the air; photography and mapping, 3,075
hours; crop dusting, 1,958 hours; student instruction and solo, 711,352
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

O1
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20,944, including 3,658 pilots and 14,080 mechanics. mechanics” helpers
and laborers. Two hundred and ninetv-three hours was the average
time flown during the vear by each pilot emploved.  The survey indi-
cated unmistakably that large ground forces, including shop workers,
executives and salesmen, 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
facilities, 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 varving from so 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 feeder lines connecting with the principal air transport routes,
operating regular air taxi or ferry service over routes from 23 to 200
miles in length.

The Aecronautical Chamber 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 am-
phibians.  Rates for short hops reported through the survey averaged
$3.26 per person, with 2.6 persons as the average load on each flight,
which lasted an average of 914 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, 125 seaplanes, 3, and amphibians, 6.
The number of air-cooled engines in use more than doubled the number
of water-cooled engines. In the air-cooled engine class below 100 h.p.
there were 704. However, most were classed over 100 h.p. but below
300 h.p., where 4,752 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, 6,021 being air cooled
and 2,848 being water cooled.

The statistical estimates showed that 6,068 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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the title of the “world’s oldest flving organization,” is like its prede-
cessor i that it is ready to supply any type of flving service for which
there may be a demand.

At the opening of 1929 the Curtiss Flving Service, ITne, formed
the previous year and capitalized at $10,000,000, had four bases in
operation and emploved about 100 persons. I'n November the Curtiss-
Wright Flying Service, Inc., had established 32 bases, all but four of
which were in operation. T'he number of emplovees totaled 1,105, of
which g30 were field personnel and 175 were emploved in the company’s
national headquarters in New York Citve Practically all of the bases
were established before the Curtiss-3\Wright merger became  effective
August 15.

The activities at cach base of the Curtiss-\Wright Flving Service
include: retail sale of airplanes and complete line of accessories, servicing
of all types of airplanes by standardized methods, acrial charter and taxi
service, standardized flying instruction for all classes of students, aerial
photography, dusting of farm lands to climinate insect pests, special
missions for newspapers and news reel orgamzations and all other forms
of commercial aviation work.

The activities of the trathe department during 1929, in addition to
charter flying, included the operation of experimental lines on daily
schedules between New York and Atlantic City; New York, Saratoga
and Lake George, and Boston, Hyannis 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 rapidly 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 figures far ex-
ceeding those of any other aerial service operator.  The report showed
that 99,217 passengers were carried by this one organization, with a
gross volume of business from all sources of approximately $4,000,000.
Eleven 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
chain in the country, had 1,250 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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L1L, erected a new factory, new school for airplane and engine mechanies,
and a new student dormitory as 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 $1,000,000.

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 aircratt
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 Aecronautics was opened on the Oakland.
Calif., Airport, with an ambitious program for raising the standard of
flying and ground 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 traunsport
companies with trained men who need but little scasoning 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 for the master pilot was 864
hours, and the master mechanic’s course 1,008 hours. The school was
sponsored by the Boeing manufacturing and operating interests.

The Aviation Corporation, through Roosevelt Aviation College, Inc.,
and the chain of Universal Aviation Schools operated as divisions 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 2,129 hours of student instruction, 1,286 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 $75,000.

Divisions of the Universal Aviation Schools system were operating
in St. Louis, Mo.; Minneapolis and St. Paul, Minn.; Marion, Ill.;
Kansas City, Mo., and Rochester, Minn. More than $100,000 worth
of flying equipment alone was added to the facilities 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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in line with the policy established almost a decade ago.  Fxperimental
work included the dusting of several thousand acres during 1929,
although no commercial dusting was done by the department.

Commercial operators were aided by Dr. B. R. Coad and his research
assistants at Tallulah, La., 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. Hoppers, agitators and other equipment were
developed by the Department of Agriculture and adapted to 20 different
model airplanes. Blueprints of design and installation were made avail-
able to any manufacturer or operator interested 1n the work.

Approximntc]y 500,000 acres of cotton were dusted in the United
States during 1929 in an cffort to control the boll weevil, according to
[Department of Agriculture reports from its southern field Iaboratory.
Planes also were used to rid plants of the cotton louse, leaf worm, flea
hopper and bollworm. Large scale operations in this specialized field
brought several new operators into the South with a resultant reduction
in contract prices for commercial dusting.

The widespread interest in cotton dusting was exemplified by the
fact that representatives of several foreign nations visited the Tallulah
experiment station to study methods of .op(*rntir)n and equipment.
Approximatcly twoscore p'lzmt pests were being fought through airplance
dusting, although operations against the boll weevil were the most

extensive.

Pink Bollworm Control

Several vears of studying the inscct content of the upper air with
airplanes were C']lln‘l?lX(‘(l with the .tr;ick.ing of the American cotton
field pcst——thc pink bo]lwm'm_—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 flew at high altitudes during a certain scason of the
Later it was learned that the moth was borne aloft by wind

year. . . . .
! hich made possible migration over hundreds of miles, although

currents w 0881 :
‘¢ could not fly far with its own wings.

The problem which had perplexed entomologists for years was
solved, and the pink b‘ollworm, the world’s most extensive cotton pest,
was tracked to its lair in the fields of Mexico. It changed the scientists’
line of attack and demonstrated t}.](f necessity of treating the center of
infection in Mexico, although it might be hundreds of miles from Texas

cotton fields devastated by the insect.



CHAPTER VI
AIRCRAFT MANUFACTURING

IRCRAFT manufacturing units of the industry underwent a
period of expansion during 1929 unprecedented in their history.
The generous flow of capital resulting from public support
brought many new companies into the field and resulted in expansion
programs for the established concerns. At the end of 1929 there were
more plants in the United States manufacturing aircraft than there
were producing automobiles. It was evident that some of the companies
lacked the necessary engincering background and sound business manage-
ment which would make them successful.  The condition forecast keen
competition for existing markets, with the ultimate triumph of those
units soundly financed and backed by engineering skill capable of offer-
ing the public a superior product.

Despite the apparent overcrowding of the manufacturing field, 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. The remark-
able progress made in the refinement of engineering designs to increase
the speed and cfficiency of planes and the development of production
methods, similar to those which have made the automotive industry so
successful, will be considered in a later chapter on “Trends in Design.”
The chief purpose of this chapter is to consider the type and character
of the principal manufacturers” products and to describe the trends in
the manufacturing branch of the industry.

The Department of Commerce listed 157 companies manufacturing
aircraft in the United States at the end of 1929. The progress made
by 89 of these concerns, 71 of which were in production and 18 in
experimental work worthy of note, will be considered in this chapter.
There were 101 firms in 29 states engaged in the manufacture of air-
craft, according to a survey made in May by the U. S. Bureau of
Labor Statistics. Seventy-eight of these companies reported that they
had turned out planes. There were 68 aircraft manufacturers in the
Aeronautical Chamber of Commerce in 1929.

The Department of Commerce had issued 282 Approved Type
Certificates for aircraft to 72 different manufacturing companies at the
end of 1929. Such certificates 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 outlined

71
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by the Department of Commerce in its engineering code. known as the
Airworthiness Requirements. During 1929, 186 Approved Type Cer-
tificates were issued by the Department of Commerce on new airplanes.

There were 16,105 employvees on the pavrolls of the 101 establish-
ments reporting to the Burcau of Labor Statistics in May. At the
close of 1929, 53 of the manufacturing companies reporting to the
Acronautical Chamber of Commerce had 17,031 employees in their
plants.

Expansion during the yvear was exceptionally rapid.  New plants
were built or additions providing hundreds of thousands of square feet
of floor space were made to old ones.  New machinery and equipment
was employed and for the first year in the history of the commercial
industry, the larger concerns were using line production methods similar
to those in the automotive field.

With some notable exceptions, a major share of the manufacturing
units which undertook great expansion programs were affiliated in some
way with the several great financial groups formed through mergers in
1928 and 1929. While, as it was pointed out in the chapter on “Air
Transport Progress,” the Aviation Corporation devoted a major share
of its attention to the transport field, this holding company had a
manufacturing unit in the Fairchild Aviation Corporation, with plants
in Farmingdale, N. Y., and Hagerstown, Md.

No fewer than seven manufacturing units were included in the
holdings of the Curtiss and Wright intcrests, with five of them directly
controlled by the Curtiss-Wright Corporation. The seven were: Curtiss
Aeroplane and Motor Company, Inc.; Curtiss-Robertson Airplanc
Manufacturing Company; Curtiss-Caproni Corporation; Keystone Air-
craft Corporation; Locning Acronautical Engineering Corporation, a
division of Keystone; Moth Aircraft Corporation, and the Travel Air
Manufacturing Company, Inc. The first six named were directly in-
cluded in the Curtiss-Wright merger, and the latter was closely afhliated
through the Wright interests, headed by Richard F. Hoyt, chairman of
the board of the Curtiss-Wright 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 Aircraft Corporation.

General Motors made its entry 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 hold-
ing company organized late in 1928, controlled five companies manu-
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facturing aircraft which were operated as divisions 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 production schedules necessary to a profitable
business must mean the active marketing of their products, most of the
airplane manufacturing companies organized sales departments on a
national scale or provided for the marketing of their planes through
some national agency.  Distributorships were 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 marketing
methods and work out a uniform business code was accomplished during
the vear in line with the policies of the major manufacturing concerns.
The Distributor-Dealer Section. with units in several widely scattered
centers. was set up at the request of the Commercial Airplane Manu-
facturer’s Section of the Aeronautical Chamber of Commerce. It held
its first national meeting in Cleveland during 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 bevond the borders of the United States and
reported marked success in their first vear's efforts. Both the Curtiss-
Wright Corporation and the United Aircraft and Transport Corpora-
tion organized divisions to develop the export field. The Curtiss-Wright
Corporation set up the Curtiss-Vright Export Corporation, and the
United group organized the United Aircraft Exports, Inc.

At the end of the vear, the Export Committee of the Aeronautical
Chamber of Commerce was busily engaged in the development of an
cxport cable code, designed to save the industry thousands of dollars
in cable and wire 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 nccessary 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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Alliance Aircraft Corporation of Alliance, Ohio, produced the Argo,
a two place open cockpit biplane powered with a Hess Warrior engine.

American Aecronautical Corporation of Port Washington, N. Y.,
closely afhliated with the Great Lakes Aircraft Corporation, was the
American manufacturer of Savoia-Marchetti flving boats and amphibians
of Italian design. The S-535, a double hull, 17 place flying boat with
two 500 horsepower Isotta Iraschmi engines, was produced, and an
experimental S-55 powered with two Wright Cyclone engines was
tested. The S-62, an cight place flying boat or amphibian powered with
a 500 horsepower Isotta I'raschini engine, and the S-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 new factory
with 250,000 square feet of floor space adjoining a seaplane terminal was
under construction at Port Washington, I.. 1.

American Eagle Aircraft Corporation of Kansas City., Kas., moved
into its new factory on Fairfax airport designed for 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
American Eagle’s purchase of the Wallace Aircraft Company, Inc., of
Chicago. They also continued production of the standard American
FEagle 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-2-1.-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-2-1-9g0 was of the same
general design, but was powered with a Le Blond 9o Horsepower radial
engine.

Atlanta 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-6 165 horsepower engines; one Pratt and Whitney 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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Cyclone, Pratt and Whitney Wasp or Hornet engines. “T'he Standard
Airsedan was first flown in Februarv, A square mile of land was
purchased for a factory site and airport with frontage on the St. Clair
River, which will later be developed nto a seaplane basc.

Butler Manufacturing Company of Kansas City, Mo., produced the
Black Hawk, a three place open cockpit biplane powered with a Wright
J-5 engine.

Cessna Aircraft Company of Wichita, Kas., supplemented its stand-
ard line of monoplanes with three new models, cach having a passenger
capacity of four and powered with the Curtiss Challenger, Wright
J-6 200 horsepower, and Wright [-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 organization late
in the year after the sales agreement with the Curtiss IFlyving Service was
terminated.

Command-Aire, Inc., of Little Rock, Ark., continued to produce its
standard line of three place open biplanes powered with four different
engines: Curtiss Challenger, Wright [-6 165 horsepower, Axelson, and
Warner. A Challenger powered stock maodel was entered in the Gug-
genheim Safe Aircraft Competition.

Consolidated Aircraft Corporation of Buffalo, N. Y., produced the
Commodore flying boat, a 25 place ship powered with two Pratt and
Whitney Hornet engines. The Fleetster, an all metal cight place cabin
monoplane powered with a Pratt and Whitney 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 Warner engines, and Consolidated Husky land and seaplane
training craft were supplied to the Army and Navy. The Thomas-
Morse Aircraft Corporation was absorbed during the vear.

Corman Aircraft, Inc., of Dayton, O., was organized during 1929
and preduced one experimental tri-motored cabin monoplane.

Cunningham-Hall Aircraft Corporation of Rochester, N. Y., pro-
duced the P'T-6, a six place cabin sesqui-plane powered with a Wright
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 Acroplane and Motor Company, with plants in Garden
City, L. 1., 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 21 place cabin biplane powered with
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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Detroit Aircraft Corporation, produced the Sea Rover, a four place open
biplane flving boat powered with a Curtiss Challenger engine.

(. 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. L., 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-21, 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
four 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. J., Passaic, N. J., and Wheeling, W. Va., was con-
trolled by General Motors through a 4o per cent interest and was
closely afhliated with Western Air Express. The F-32, a 32 place
cabin transport monoplane with four Pratt and Whitney Hornet engines
mounted in double tandem, was developed during the year as America’s
largest transport plane. The I-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. [-11A, 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-10A
and the Super-Universal was continued. The F-10A was a 14 place tri-
motored 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 J-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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unit of the United Aircraft and Transport Corporation, produced two
models at its Milwaukee, Wis,, factory. The I-47. an eight place all
metal cabin monoplane powered with a Pratt and Whitney Hornet
engine, and the H-435. 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.

Huntington 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
Inland Sport, a two place side by side parasol tvpe monoplane powered
with a Le Blond or Warner engine.

Ireland Aircraft, Inc.. of Garden Citv, 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 NIJ-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., was formed during
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, 1.B3-6, 1.13-7, LB-8, 1.B-9, [.B-10,
and LB-11, 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 XO-15 was delivered to the Army Air Corps.

Joseph Kreutzer, Inc., of Los Angeles, Cal., continued production
of its Air Coach, a tri-motored six place cabin monoplane with three
Le 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 Laird LCB-200, a three place open cockpit biplane powered
with a Wright J-5 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 LLCR-300 for
sport and racing purposes was of the 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-5 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 165 horsepower engine.
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side seating arrangement and powered with a Velie M-5. The Mono-
sport, a two place cabin monoplane powered with Kinner or \Warner
engines, and the Monocoach, powered with the Wright J-5 or Wright
J-6 225 horsepower engine, also were produced during the vear.

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-1, a three place semi-cabin high wing monoplane powered with a
Wright J-5 engine.

Moth Aircraft Corporation of Lowell. Mass., a division of the
Curtiss-Wright Corporation, produced the De Havilland 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 1D-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 13-26-A, a three place
open cockpit biplane, as well as the 1)-27-A, one place mail plane pow-
ered with a Wright J-6 225 horsepower engine, was continued.

Nicholas-Beazley Airplanc Compan\' Ine., Marshall, Mo., produced
the NB-3 series of three place low wing monopldn(s powered with cither
Velie, 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 OX5 engine, near the close of 1920.
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.

Pitcairn 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-5 engine and
the Super Mail Wing PA-6 with Wright J-5, were produced for mail
transport purposes, while the Sport Mail Wing, a three place biplane
with Wright J-5 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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tory, where an experimental division was established to waork on new
designs to be announced in 1930, Praduction of the §-38 series, a 10 to
12 place cabin sesqui-wing amphibion powered with two Pratt and
Whitney Wasp engines, was continued on a heavy schedule.

Simplex Aircraft Corporation of Defiance, )., manufacturers of a
two place side by side center wing monoplane, supplemented their K-2-§,
Kinner engined plane, with the W-2-58, a Warner powered ship,

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

Spartan Aircraft Company of Tulsa, Okla., produced three models
during the vear.  The C-3 Challenger, a three place open cockpit biplane
with Curtiss Challenger engine, was flown April 16, but later discon-
tinued. The C-3-165. powered with a 165 horsepower Wright Whirl-
wind engine, was first flown July 5, and the C-3-225, powered with a 225
horsepower Wright Whirlwind 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.  During the latter part of the vear experimental planes with
American Cirrus and Genet engines were produced.

Stearman Aircraft Companyv of Wichita, Kas., became a division
of the United Aircraft 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-3R, a three place open cockpit
biplane powered with a 225 harsepower Wright J-6 engine; the C-4A,
a three place open cockpit biplane powered with a Wright J-6 300
horsepower engine; and the C-fAM, similarly powered. The Model
L'T-1, a combination mail and passenger transport biplane with four
passengers in the fuselage cabin and the pilot outside, also was intro-
duced with a Pratt and Whitney Hornet engine for power.

Stinson Aircraft Company of Wayne, Mich., moved into a modern
plant designed for line production 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, similar
in every respect except that they were powered by the 225 horsepower
Wright J-5 or the Wright J-6 engines. The SM-1}, a six place cabin
monoplane powered with the Wright J-6 300 horsepower engine, and
the SM-6B, an eight place cabin monoplane powered with a Pratt and
Whitney Wasp engine also were manufactured.

Stout Metal Airplane Company of Dearborn, Mich., a division of
the FFord Motor Company continued to manufacture its tri-motored
all metal monoplanes. The current models were the 4-AT-E, a 14 place
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with the Bg-gooo, a three place open cockpit biplane powered with a
Wright J-6 300 horsepower engine: the C-400, a similar plane powered
with a Curtiss Challenger; the 4-1J, powered with a Wright [-6 225
the E-4000, powered with a Wright J-6 165: the \WW-3000. powered
with a Warner; the A-3000, powered with an Axelson: and the K-3000,
powered with a Kinner. The Madel 10-I), a four place cabin mono-
plane powered with a Wright J-6 300 horsepower engine also was
manufactured.

Verville Aircraft Company of Detroit, Mich., started production
late in 1929 on the Air Coach 104, a four place cabin monoplane powered
with a Wright J-6 225 horsepower engine.

Viking Flying Boat Corporation of New Haven, Conn., obtained the
American Manufacturing license for the Schreck line of flving boats,
a boat of Irench design. The Bourdon Aircraft Corporation was
merged with the flving boat corporation late in 1929, and plans included
manufacture of the Bourdon Kitty Hawk model.

Chance Vought Corporation, a division of United Aircraft and
Transport Corporation, added 25.000 square feet of floor space to its
Long Island City, N. Y., plant during the vear and employed 700 men
in the manufacture of military 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 Fast Hartford, Conn., in 1930. The
Corsair high performance observation fighting plane series, was continued
in production for the U. S. Navy with slight modifications, while more
than $1,000,000 worth of them were shipped to Mexico, Cuba, Argen-
tina, Japan and China. A new two-place fighter, the XI2U-1, was
produced for exhaustive tests by the navy. Several Corsairs also were
built for private operation.

Waco Aircraft Company of Troy, O, went into production on their
tapered wing scries, a three place open cockpit biplane powered with
cither a Wright J-6 300, Wright J-6 225, or Wright J-5 engine. They
also supplemented their line of standard straight wing models with the
SW  J-s5, a three place open cockpit powered with a Wright J-5; the
SW Hisso, a three place open cockpit powered with a Hispano Suiza
A or E, and SW OXs, a ship of the same general design with the
Curtiss OX5 engine. The SW 225, powered with the Wright 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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The Balsa Wood Company, Haskelite Manufacturing Company,
(5. Elias and Bro., Nicholas Beazley Airplane Company and Port Orford
Cedar Products Company were among the chief purvevors of lumber.
The Thompson Products, Inc., and UL S, Hammered Piston Ring Com-
pany devoted their attention to the development of better valves and
piston rings.

Corporations directing their attention to the making of treated fabrics
and finishing materials especially for airerafe included: Berry Brothers,
E. 1. Du Pont de Nemours Company, Inc.. Perrvy Austin Company,
Titanine, Inc.,, Van Schaak Brothers, and Valentine and Company.
Fabrics and tapes were developed by the Goodyear Tire and Rubber
Company, Russel Manufacturing Company, Thurston Cutting Corpora-
tion, E. S. Twining and Company, and Clarence Whitman and Sons.

Navigational instruments were perfected by Consolidated Instrument
Company, Elgin National Watch Company, Pioncer Instrument Com-
pany, Sperry Gyroscope Company, Tayvlor Instrument Corporation and
the General Electric Company.  Organizations 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, (russ Air Spring Company of America, Aircraft
Products Company, and the Russell Manufacturing Company. The
Norma Hoffman Bearing Company and S.K.IY. Manufacturing Com-
pany centered their attention on the manufacture of bearings. Brakes
were produced by the Aircraft Products Company, Bendix Brake Com-
pany, Kelsey Hayes Steel Corporation, and Johnson 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, Hamilton Acro Manu-
facturing Company, Ireland Aircraft, Inc., and Sikorsky Aviation Com-
pany. Rubber tires were made by the Firestone Tire and Rubber
Company, B. I. 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, MacWhyte Company, and John 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. They 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 wearing apparel for pilots,
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The UL 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 yvear. This did not take
into consideration the thousands emploved in the manufacture of engine
accessories such as magnetos, ctc.

The Department of Commerce had issued 35 Approved Type Cer-
tificates for engines to 19 different manufacturing firms by the end of the
yvear.*  Iourteen of these concerns were members of the Acronautical
Chamber of Commerce.  The Department of Commerce issued 22
Approved Type 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 manufacturing 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 aireraft manufacturing units in cach group.

The Aviation Corporation interested itself in engine development
through the Iairchild 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 Acroplane
and Motor Company, Inc., and the Wright Acronautical Corporation,
The Detroit Aireraft Corporation controlled the Winton Aviation
Engine Company. General Motors controlled the Allison Fngineering
Corporation of Indianapolis, and held an interest in the Bendix Aviation
Corporation, which manufactured accessories for engines.  The United
Aircraft and Transport Corporation included The Pratt and Whitney
Aircraft Company of Hartford, Conn., as one of its divisions. Allied
Motor Industries, a holding company which included two aircraft manu-
facturing units, controlled American Cirrus Engines, Inc.; E. L. Cord
was directly connected with the Lycoming Manufacturing Company ; and
Allied Aviation Industries, 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 industry 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 « neces-

*I.ist of Ingine Approved Type Certificates in Appendix.
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sary foundation for future business.  Parts could be obtained at easily
accessible service stations in all parts of the country, and skilled 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 manutacturers at the annual meeting ot the
Aeronautical Chamber of Commerce Kngine Manufacturing Section in
Cleveland during the National Air Races.

Efhcient 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 much of a specialty as engine manu-
facturing itsclf, 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 sufhcient 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 1929 preparing a
svstem of discounts to the aircraft manufacturer, distributor and dealer
which might prove equitable to all concerned.

Manufacturing Résumé

The following brief résumés 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 V1410 was an air cooled
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direct drive engine rated at 410 horsepower at 1800 revolutions per
minute. The model VGrg10 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 revolutions
per minute.

American Cirrus Engines, Inc., a subsidiary of Allied Motor Indus-
tries, Inc., moved from its plant in Belleville, N. J., to Marysville,
Mich., where two factory buildings 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 on the model, a four cyvlinder in-line air cooled engine
rated at 95 horsepower at 2100 revolutions per minute, after moving,

Axelson Machine Company of Laos Angeles, Cal,, turned the manu-
facture of engines over to a subsidiary, the Axelson Aircraft Engine Com-
pany, which erected a new plant on property adjacent to the parent
company and began production on the new Type B engine. An engine
a day was being produced at the close of 1929, with plans for three
engines a day when the plant was fully tooled up for production in 1930.
The Type B engine was a seven cylinder, radial, air cooled engine
capable of developing 1350 horsepower at 1800 revolutions per minute.

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

Comet Engine Corporation of Madison, Wis., acquired, by direct
purchase, all assets of the Aircraft Engine Corporation of Oakland, Cal.,
in the spring of 1929. All operations were moved to the Madison fac-
tory with its 100,000 square feet of floor space, and preparations started
for production under the direction of the Gisholt Machine Company,
tool makers for forty years. Production of 50 engines per month was
planned, beginning January 1, 1930. The company’s product was a
seven cylinder, radial, air cooled, Comet engine, rated by the manu-
facturer at 165 horsepower at 1900 revolutions per minute.

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

Continental Aircraft Engine Company of Detroit, Mich., a division
of the Continental Motors Corporation, developed its Model A70, a
seven cylinder, radial, air cooled engine, rated at 165 horsepower at
2000 revolutions per minute.

Curtiss Aeroplane and Motor Company, Inc., of Buffalo, N. Y.,
entered a new engine manufacturing plant with 450,000 square feet of
floor space during 1929 to keep pace with military and production
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orders. Three engines were in production. and a fourth was developed
for production in 1930. The Conqueror was a 12 cvlinder, 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-1570 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 cyvlinders staggered to operate on a two-throw
crankshaft, and developed 176 horsepower at 1800 revolutions per
minute. The D-12 was a 12 cylinder, Vee type., water cooled engine
rated at 335 horsepower at 2250 revolutions per minute. While these
three engines were in production, the Crusader, an inverted six cvlinder.
in-line, air cooled engine developing 120 horsepower at 1800 revolutions
per minute was prepared for 1930 production.

Dayton Airplane and Engine Company of Dayton, O., developed the
Bear, a four cylinder, in-line, air cooled engine rated at 110 horsepower
at 1550 revolutions per minute.

Tairchild Aviation Corporation, a division of the Aviation Corpora-
tion spent the last six months of the vear in the development of a new
engine to be known as the Fairchild 375. It was a six cvlinder, in-line,
air cooled engine rated at 110 horsepower 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 cvlinder radial type, rated at 120 horse-
power at 1600 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 floor
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-s, a
five cylinder, radial engine developing 190 horsepower at 1800 revolu-
tions per minute. Factory service 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, Inc., produced the M-s, a five cylinder, radial, air cooled
engine rated at 62 horsepower at 2000 revolutions per minute. The
M-5 was to be replaced with a new engine developed, known as the
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R-266, a five cvlinder, radial. air cooled type rated at 9o horscpower at
2375 revolutions per minute.

Le Blond Aireraft Fngine Company of Cincinnati, Q.. produced two
current models, the 60-5-1), a five cvlinder radial, air cooled engine rated
at 65 horsepower at 1950 revolutions per minute; and the 9o-7-D, a
seven cylinder, radial, air cooled engine rated at go horsepower at 1975
revolutions per minute.

The Lycoming Manufacturing Company of Williamsport, Pa.,
closely afhliated with the E. I.. Cord interests, entered the acronautical
field during 1929. A new building with 105,000 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 Motor Car Company directed most of its acronautical activi-
ties during 1929 toward completion of a new aircraft engine factory and
further testing and developing its Diesel type airplane engine.  Produc-
tion was continued on its 600 horsepower Vee type water cooled engines
and its 1100 horsepower, 24 cylinder, water 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 Hartiord, Conn., main-
tained a production schedule during 1929 almost three times that of
1928. The average payroll for the vear included 1000 employees, an
increase of 100 per cent over 1928, Ground was broken in July for a
new $2,000,000 plant with 500,000 square feet of floor space, which
was to be used for operations in 1930. In addition to producing approxi-
mately 200 Wasp and Hornet engines a month, as compared with 65
per month during 1928, a new 300 horsepower radial air cooled engine
to be known as the Wasp, jr., 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 carly 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. The Series A Hornet
was developed into the Series A-1, a nine cylinder, radial, air cooled
engine rated at 525 horsepower at 1900 revolutions per minute. The
Series B Hornet, a nine cylinder, radial, air cooled engine rated at 575
horsepower at 1950 revolutions per minute, was put into production
after almost two years of test work and supplied in limited quantities
to the Army, Navy and commercial field. All models were available in
reduction gear drives: the Wasp in the 2:1 and 5:4 ratio; the series
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A-1 Hornet in the 2:1 ratio and the series B Hornet in the 2:1 and
3:2 ratio. The 2:1 ratio 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 engineers 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. Radial air cooled engines of five, seven and
nine cylinder types, rated at 83, 113 and 128 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 engine rated at 4o horsepower at 1750 revolutions per minute,
and the SR-5 was a five cylinder, radial, air cooled engine rated at 70
horsepower at 1750 revolutions per minute.

Warner Aircraft Corporation of Detroit, Mich., produced the Scarab,
a seven cylinder, radial, air cooled engine rated at 110 horsepower at
1850 revolutions per minute.

Wright Acronautical Corporation of Paterson, N. 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 at 9o horsepower at 2000 revolutions per
minute. It was produced in the St. Louis plant. Factory space was
increased during the year from 630,000 square feet to 675,000 square
feet, and more than 2600 employces were on the company’s payroll when
the year ended. The J-6 series included the R-540, R-760 and R-975
model Whirlwinds. The R-540 was a five cylinder engine with 165
horsepower rating at 2000 revolutions per minute. The R-760 was a
seven cylinder type with 2235 horsepower rating at 2000 revolutions per
minute. The R-975 was a nine cylinder engine rated at 300 horsepower
at 2000 revolutions per minute. The Cyclone, R-1750, 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 performance in
transport operations. The Tornado, V-1460, a 12 cylinder inverted Vee
type, air cooled engine also was developed for the Army Air Corps. A
network of about 75 distributors and service stations were established
throughout the country so that high class factory service might be obtained
by private owners in every sections. They were equipped for major over-
hauls by expert mechanics with uniform factory fixtures and equipment.









CHAPTER VIII
AIRSHIP DEVELOPMENT

O vear 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 field of the rigid airship. The Graf Zeppelin
justified man’s faith in airships for cxtended flights in her 21-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 b_'\,-
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 Detroit, was completed and  success-
fully flown.  The two British dirigibles, R-1oo and R-1o1, under
construction for five vears, were Lompl(t(d and readv for extended
flights in 1930. The UL S Navy dirigible Los :\ngclm 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 flect of six commercial “blimps
owned by the Goodyear-Zeppelin Corporation piled up a formidable
record for flights, w hile the U. S. Navy continued its e\perlments with
the J-3 and J-4, and the U. S. Army Air Corps kept its lone airship,
the TC-5, busy on training missions.

bR

Lay Ring for ZRS-4

The master ring for the first of the two Navy rigid ships was laid
November 7 when Rear Admiral William A. Moffett, chief of the Navy
Department Bureau of Acronautics, drove a golden rivet in the upper-
most portion of the ring. The ceremony was staged 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
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incorporated in their 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 flight, by means of a trapeze
device. Use of helium gas permits installation of the engines inside
the hull instead of suspending the engines in gondolas outside the hull,
as when hydrogen was used.

Propellers will be operated by means of a drive shaft extending
through 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 aid in starting and landing maneuvers. A new water
recovery system, embodving longitudinal cooling fins extending from
the side of the hull, an improvement over existing designs, will be
used.

The new airships will be 785 feet long, nine feet longer than the
Graf Zeppelin and almost twice the German dirigible’s capacity. Com-
parative data on the characteristics of the two new American airships,
showing the outstanding differences between them and their foreign
predecessors, can be studied most casily from the table below, which
shows the relation between the ZRS-4, Graf Zeppelin, Los Angeles,
R-100 and R-101.

World’s Six Rigid Dirigibles

Los ZRS-4 Gmf. R-100 R-1or
Angeles (two) Zeppelin
Nationality .....ooveeviian.., American | American ) German British British
Nominal gas volume, ft......... 2,470,000 | 6,500,000 | 3,708,000 | 5,000,000 | 5,000,000
Length over-all, ft............. 658.3 785 776.2 709 724
Maximum diameter, ft......... 90.7 132.9 100.1 133 131.8
Height over-all, ft............. 104.4 146.5 110.6 141 130
Kind of gas.....ovvvuvevvn. Helium Helium | Hydrogen | Hydrogen | Hydrogen
& fuel gas
Gross lift, hs. ... .. vt 153,000 403,000 262,000 343,000 340,000
Useful lift, Ths...” ... ...t 60,000 182,000 140,000 160,000 154,n00
Number of engines............ 5 8 5 6 5
Total horsepower ............. 2,000 4,480 2,550 3,600 3,250
Kind of fuel............... ... Gasoline Gasoline | Fuel gas &| Gasoline Qil
gasoline
Maximum speed, knots......... 63.5 72.8 69.0 69.5 65.0
Range at 5o knots (naut. miles). 3,500 9,200 9,000 6,200 6,000

The airship factory and dock, which will house construction of the
Navy ships, was practically completed as the year came to a close. The
building is approximately a semi-paraboloid in shape, a design approved
after many wind tunnel tests showed that it created the least practical
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interference with normal wind currents, thus climinating to a great
extent cross 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 Woolworth Building and Wash-
ington Monument lving horizontally and have room to spare for a
battleship.

The interior flaor area is 364.000 square feet, the cubical content of
the structure is 43,000,000 cubic feet, while the sheeting covering the
dock, if spread out flat, would cover 18 acres. Docking rails 200 teet
apart, for moving ships in and out, extend 1.600 feet from each end
of the building, climinating danger of the hull striking sides of the dock.

ZMC-2 Delivered to Navy

The successful demonstration and delivery of the metal-clad airship,
ZMC-2, to the U. S. Navy marked one of the year’s most interesting
technical developments in the dirigible ficld. The world’s first all-metal
airship, the ZMC-2, was designed and built by the Aircraft Develop-
ment Corporation, the lighter-than-air division of the Detroit Aircraft
Corporation. Six years of research and experimental engineering work
preceded the actual construction of the ship. The first rivet 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 535 seconds was completed
August 19 at Grosse Ile Airport, Detroit, with Capt. William E.
Kepner, pilot; Carl B. Iritsche, Edward J. Hill, Arthur G. Schlosser
and Joseph H. Bishop aboard. The ship was delivered to the Naval
Air Station at Lakchurst, N. J., after a 600-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, Licut. C. E. Bauch, Lieut. George V. Whittle,
Lieut. H. J. Duggan and Licut. C. V. S. Knox, who was inspector for
the Navy during construction of the ZMC-2.

It was considered significant that cach 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. Upson, chief designer, and his associates,
W. A. Klikoff, S. A. U. Rasmussen, V. Pavlecka, and to Edward J. Hill
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and Arthur G. Schlosser, construction engineers in charge of the actual
fabrication and erection of the ship.

The ZMC-2 is too small for commercial use but is amply large
for naval training purposes. 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 200,000 cubic feet, this figure being set
as sufficient to fulfill government experimental requirements.  Its hull
is 149 feet 5 inches long and has a maximum diameter of 52 feet 8
inches, with a fineness ratio of 2.83. It is powered with two Wright
Whirlwind engines, has cight fins for eclevator and rudder control
surfaces as contrasted with four on conventional dirigible types. Its
gross lift when inflated with 92 per cent helium at 6o degrees Fahrenheit
was found to be 12,242 pounds. It weighs 9,115 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 cruising speed of 50 to 52 miles an hour it has
a range of 680 miles on 250 gallons of gasoline. Its maximum speed
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 are punched through the sheets of metal and the revolving cams
head up the rivets. The spacing of rivets also is automatic. The
machine, manned by two workers, can accomplish the work of 128 men
working by hand. It inserts and completes 5,000 rivets an hour.

The ship was built under a special appropriation of $300,000 passed
by Congress in 1926. According to its builders, the ship’s cost, including
engineering development and research, was approximately $750,000.
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 flights and several long cruises on her log,
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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
Angeles’ program.

The Navy dirigible made 25 flights during the year and carried
1,112 passengers.  During the fiscal vear 1929 the Los Angeles carried
1,562 passengers on 35 flights and was in the air 558 hours and 52
minutes. Its total time in the air during the 18 months ending Dec.
31, 1929, was 702 hours, 47 minutes, carrving 1,932 passengers on i
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 tour, 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 jo-hour flight, moored to the
U. S. S. Patoka in St. Joseph’s Bay, Fla. After refueling the airship
left the Patoka January 10 and headed toward Miami, but warnings of
a severe storm brought her back to the ship’s mooring mast 15 hours
later. The flight to Miami was made January 12, the airship returning
to the Patoka for further tests of the mooring mast after a flight of
39 hours and 31 minutes. A speedy return to Lakehurst was made in
13 hours and 50 minutes with the log showing as high as 100 knots
an hour ground speed. The southern flight was considered very im-
portant since it made possible study of mooring operations to a stub mast
mounted on a ship at sca under varying conditions.

In March the Los Angeles carried its largest passenger list—fifty-
three—during the Hoover inaugural celebration in Washington. The
flight 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 mcbile 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 from the dirigible were climaxed with the first
public demonstration during the National Air Races. Lieut. 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 flight, and after taking a passenger aboard from the airship
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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The 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 flight training was given at the company’s Wingfoot
lake air station near Akron. Fach 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 lighter-
than-air craft lies in the fact that the nation has a monopoly on the
world’s helium supply. The government operated plant near Amarillo,
Tex., continued operations during the vear 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 Helium Company added a new plant at Thatcher, Colo., to
supplement the output of its Dexter, Kan., plant. and developed a new
and highly efficient method of removing carbon dioxide from gas prior
to the extraction of helium. The company also designed and con-
structed a small portable helium plant for the removal and purification
of helium gas from airships after contamination by infusion of air. The
portable plant is mounted on a truck trailer and is self-contained with
the exception of the motor drive.

The 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.
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CHAPTER IX
HISTORY MAKING FLIGHTS OF 1929

AN flew faster, higher, longer and farther during 1929 than

he did during any vear 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 flights;

Alaska linked with New York in 38 hours elapsed time; India brought

within 50 hours of London; the globe girdled by airship in 21 days;

169 passengers carried on a single flight of one hour duration, and the
South Pole reached by air.

While man's record achievements in the air overshadowed all previous
vears, the list of spectacular Hights alone could not be taken as a com-
plete chronicle of his success. because so many flights which had become
commonplace would have been considered almost superhuman a few
vears ago.

Graf Zeppelin Girdles Globe

The Graf Zeppelin, Germany's giant dirigible, figured in a series
of brilliant flights during 1929. which were climaxed by a trip around
the world in 21 days. The flight set a new record for the globe-girdling
trip and brought renewed confidence in the possibilities of lighter-than-
air craft for long trips. It provided Americans with a demonstration
of what might be expected when the (Goodyear-Zeppelin Corporation
completes its two faster and larger dirigibles for the U. S. Navy.

Leaving Lakehurst, N. J., shortly before midnight August 8, Comdr.
Hugo Eckener and his globe-cirling crew flew over New York City
and the Statue of Liberty before heading out across the Atlantic for
Friedrichshafen 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 21 minutes from New York to the French coast.

On the greater part of the trip the Graf Zeppelin carried 61 per-
sons, 20 of them passengers, including Lady 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 cast again with Tokio as her second stopping place. The 6,800-
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returning to Friedrichshafen.  The cruise covered 3,400 miles and
lasted 57 hours.

Commander Eckener made an attempt to cross the Atlantic Mayv 16,
flying by way of ILyons, Barcelona and the Mediterranean, but was
forced to return when scrious engine trouble developed.  The ship
made its way back over Lyons and Valence to Cuers, 15 miles from
Toulon, where it was badly crippled  Commander IFckener finally
brought the dirigible back to her hangar May 18 after about a 1,500-
mile flight.

The next ﬁight came July 31, when the airship left Friedrichshafen
for Lakehurst, going by way of Switzerland, Lyons, Nimes, Gibraltar
and the Azores. The 5,000-mile trip took 95 hours and 23 minutes
because of unfavorable headwinds.

The round-the-world feat was the fifth flight for the Graf Zeppelin
during the year. After returning to Germany a s50-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-air
craft, but made it possible to collect a wealth of data on meteorological
and flying conditions, as well as to increase man’s experience in handling
large 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 June,

two monoplanes—one Irench and one American—awaited good weather
which would start them on the first trans-Atlantic flight attempt fxom
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) monoplane, repre-
sented the hopes of Roger Q. Williams and Capt. Lewis A. Yancey,
American fliers, with Rome set as their goal.

June 13 brought what the weather bureau meteorologists described
as the “best trans-Atlantic flying weather since Lindbergh flew to
Paris.” The 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 1,000 gallons of gasoline and benzol, a crew of three and
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an uninvited stowaway passenger, Arthur Schreiber of Portland, Me.
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 continued her castward journey.

The S. S. Wytheville was first to report the Frenchmen's progress
late in the afternoon of the first dav, indicating that they had chosen
the course by way of the Azores. The next report came from the
S. S. Niagara the following morning when the plane had passed the
Azores and was headed toward the coast of Portugal. Clouds, wind,
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 Old Orchard.
They had covered 3,128 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 Aerodrome, 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, Green Flash, Capt.
Lewis A. Yancey and Roger Q. Williams returned to Old Orchard later
in the month with the Bellanca (Wright Whirlwind) monoplane
Pathfinder in which they prepared to make another attempt to take off
for Rome.

They got into the air on the morning of July 8 and soon the big
monoplane disappeared in the bleak fog which hung over the Maine
coast. ‘They 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 Albericia 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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from Spain to New York, were forced to land in the open sca, their
ability to ride out storms for seven days in their Dornier Wal scaplane
before being picked up testified to the secaworthiness 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 Icon Idzi-
kowski and Kasimir Kubala, ended when their Amiot (Dietrich-
Lorraine) plane Marshall Pilsudski made a forced landing at the
Azores, killing Idzikowski. They left Paris headed for New York.
Dicudonne Costes and Maurice Bellonte had left Paris for New York
on the same day, but returned to I‘rance after flving 3,100 miles over
the ocean in bad weather.

The Chicago Tribune’s Sikorsky  (Pratt & Whitnevy  Wasp)
amphibion "Untin’ Bowler, making a Chicago-Berlin flight by way of
Greenland and Iceland, was caught in an ice floe and sank in Hudson
Straits July 14, but its crew was safe. The three young Swiss fliers,
Oscar Kaeser, Kurt Luescher and Alfred Tschopp, flving from Paris
to New York in a Farman airplane, were last seen over the Azores.
Three Swedish airmen, Capt. Albin Ahrenberg, Lieut. Axel Floden
and Robert Ljunglund, made many valuable meteorological observa-
tions on the Iceland-Greenland airways on their attempted flight from
Stockholm to New York, which ended at Ivigut, Greenland, after five
attempts to reach the Labrador coast.  They were flying a Junkers
low-winged seaplane. U. I. Diteman, 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 not heard from after leaving
the Newfoundland coast.

Moscow to New York Flight

Four Russian fliers linked Moscow with New York October 31
when they completed a 13,300-mile flight in 142 flying hours. TFlying
a new Tupolev (twin BMW-6) all metal monoplane Land of the
Soviets, the Russians left Moscow 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. Irom Moscow they flew to Kurgan,
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nearly two-score such flights, starting January 1 with the 150-hour
record of the Question Mark and climaxed with the g20-hour mark
set by the St. Louis Robin in July. These endurance flights, which
fired the imagination of fliers and the general public alike, are reviewed
in the chapter devoted to “Refueling Endurance Ilights.”

Record Distance Flights

Men not only flew faster, higher and longer in 1929 than in any
previous year, but they set a new record for non-stop flight without
the aid of refucling.  Capt. Dicudonne Costes and Maurice Bellonte
in their Breguet (Hispano-Suiza) sesquiplane Question Mark flew from
Paris to Tsitsihar, Manchuria, a distance of 4,877 miles, in 51 hours
and 39 minutes for a new world’s distance record.

It was more than 400 miles farther than the 4.448-mile record set
by the Italian fliers IFerrarin and Delprete on their flight from Rome
to Brazil in 1928. Coste and Bellonte estimate they flew 5,592 miles,
but the airline distance was established at 4.877 miles. They had
enough fuel to fly two hours and a half longer and believed they could
have reached Tokio, but strong winds and a driving snowstorm caused
them to pick out a landing spot as the sccond night of their flight began
to close in on them.

They took oftf from Paris on the morning of September 27 and
headed eastward, although observers at the ficld said the fliers were
still tempted to try a trans-Atlantic flight.  The plane was loaded with
1,850 gallons of gasoline, 6o gallons of oil 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 red-tape, Coste and Bellonte
made a speedy return to Paris through Calcutta, Karachi, Aleppo,
Athens and Rome. The return flight from Hanol to Paris was made
in 4 days and 18 hours.

The French fliers had used the same plane on an attempted trans-
Atlantic flight July 14, which ended after they flew more than 3,100
miles over the Atlantic and were forced back by headwinds to Villa-
coublay, France.

Again using the same plane, Captain Costes and Paul Codos sct a
new world record for distance flown over a closed course December 1%
after flying 8,026 kilometers (4,987 miles) in 52 hours and 30 minutes.
The record exceeded by 224 miles the former mark of Capt. Arturo

Ferrarin and Maj. Carlo Del Prete.
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Storms forced them to fly almost the entire distance above a floor
of clouds. They lost sight of the ground in New Mexico and next
saw what they believed to be West Virginia. Flving from 10.000 to
15,000 feet most of the way, it was a supreme test for their instru-
ments, plane and navigating skill.

Not satisfied with this west to cast record, Hawks took off from
Roosevelt Field, L. 1., June 27, on a solo non-stop flight to L.os 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 after midnight, 17 hours, 38 minutes and
1634 seconds, bettering his former record by more than 43 minutes and
setting a new record for the round trip with one stop.  The plane had
been scen at Albuquerque, N. M., and St. Louis, Mo., on its castward
flight. Captain Hawks stepped from 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. Roscoe Turner made a speedy trip from Tos Angeles to New
York with four passengers, August 22, in a Lockheed Vega (Wasp)
monoplane, but failed to break Hawks’s record. Captain Turner made
the trip to New York in 19 hours and 35 minutes. Making four stops
on his return flight to Los Angeles, he completed the trip in 23 hours,
59 minutes and 42 scconds after a battle with fog and storm.

New York to Nome Flight

Capt. Ross G. Hoyt of the U. S. Army Air Corps blazed a trail
from New York to Nome, Alaska, flying his Curtiss (Curtiss Con-
queror) “Hawk” pursuit planc across plains and lakes, over snow-capped
mountains, fog and clouds, to span the 4,500 miles in 38 hours elapsed
time. 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 July 18
and was in the air within 800 yards, bound for Minnecapolis, the
first stop. Despite storms and strong headwinds, the plane reached
Minneapolis in seven hours, refueled and headed for Edmonton, Alta.,
1,100 miles away. Captain Hoyt reached Edmonton before dawn and
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Southern Cross Flies to England

The trans-Pacific Iokker (3 Wright Whirlwinds) monoplane
Southern Cross added to its laurcls July 10 when it arrived in London,
setting a new record for the 12,000-mile flight from Australia to Eng-
land. The plane was flown in 1928 from California to Australia and
on a round trip between Australia and New Zealand.

When Capt. Sir Charles Kingsford-Smith and his three companions—
two of them Americans—landed at Croydon Aerodrome they had bettered
by more than two days the Fngland to Australia record held by Capt.
Harold (Bert) Hinkler, who made the flight in a light plane. Capt.
Kingsford-Smith’s crew included Capt. Charles T. . Ulm, co-pilot;:
H. A. Litchfield and T. H. McWilliam, navigator and radio operator.
Their elapsed time from Derby, on the Australian coast, to England
was 12 days, 21 hours and 18 minutes. They flew 1,300 miles from
Sydney on the day before their start from Derby.

London-India Non-Stop Flight

Attempting to set a new world’s distance record, two British Air
Torce fliers linked London, England, with Karachi, India, in the first
non-stop flight between England and India. The 4,130-mile flight was
completed in 50 hours and 48 minutes. It was considered to have
great military significance in that it demonstrated how planes of the
Royal Air Force might make speedy flights to Britain’s far-flung pos-
sessions.

A heavy headwind down the Persian Gulf reduced the Fairey
(Napier) monoplane’s speed, and although Squadron Leader A, G.
Jones-Williams and Ilight Licut. N. H. Jenkins passed Karachi, they
decided to return owing to the shortage of gasoline. They were less
than 300 miles short of their goal, but added a brilliant non-stop flight
to the records of British aeronautics. The new air mail service between
England and India, inaugurated this year, requires seven and a half days
to complete the same trip. It was believed that the flight might have
some commercial significance.

Dornier Carries 169 Persons

For the first time in the history of aviation, a flying boat took
off with 169 persons and remained in flight for an hour. This milestone
in the story of flight’s progress was established October 21 by the giant
Dornier (12 Siemens Jupiters) DO-X, flying over Ilake Constance
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three and a half times around the world at the equator—on their five
flights, remaining aloft an aggregate of 1,164 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 Mark when it took
off early New Year’s morning on the most claborately planned endurance
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 less than 100 gallons of gasoline in the tanks at the
take-off and yet the Army Air Corps experts expected the plane to
stay aloft 100 hours, or until the engines refused to function or the
men were too weary to continue their flight. It was to be a supreme
test for man and machine. Aircraft 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 droned 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. He maneuvered above the Question Mark., A signal for the con-
tact was given. A hose was lowered from the refueling ship. Maj. Carl
Spatz, commander of the flight, grasped the swaying hose and poked
its nozzle into the Question Mark’s tanks. Another signal. Gasoline
rushed through the hose from the refueling plane above. One hundred
gallons were transferred in 174 minutes. The first refucling contact
had been made, but days and nights filled with 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 Moon, brought 5,660 gallons of gasoline and 245 gallons
of oil to the Question Mark, to say nothing of meals, water, batteries
and other supplies. Approximately 40 tons of gasoline, oils and supplies
were transferred in the course of the flight.

The “nurse” planes kept up their end of the work in all 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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Mark fliers, who showed the way for succeeding flights, and had devised
a method of attaching the refucling 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 that proper greasing of the rocker arms
was important to the continuance of the flight. They rigged up an
8-inch catwalk to the single engine in the nose of the plane. Kelly
crawled out on his precarious perch twice cach day to grease the rocker
arms. During one of these operations on the second day of the flight,
the buckle of Kelly’s safety belt nicked the whirling propeller.

The crack in the wooden blade widened during a heavy rain on
the sixth day of the flight, causing considerable annoying vibration.
The wings’ fabric began to fray under the impact of wind and rain,
but the Texas fliers flew on to surpass the brilliant record of the Question
Mark and remain aloft 172 hours, 32 minutes and 2 seconds, flying

approximately 12,900 miles before they landed at the Fort Worth port,
May 26.

City of Cleveland

Robbins and Kelly led other commercial pilots to seek endurance
honors, and preparations were started for new flights. Bryon K. New-
comb and Roy L. Mitchell, with their Stinson “Detroiter” (Wright
Whirlwind) monoplane City of Cleveland, were among those to get
into the air during the next 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 IFort
Worth, but as they continued in the air, hour after hour, 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 journcy. The Flying Milk Wagon, the name given the
refueling plane piloted by E. E. Basham, experienced no hitch in its
operations except one 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 time to fly more gasoline to the City of
Cleveland a few hours later. After passing this crisis, the monoplane
flew on until it had passed the record set by Kelly and Robbins little
more than one month before.

At midnight of the eighth day the Stinson monoplane glided to
earth at the Cleveland Airport, bathed in brilliant floodlights, to receive
the acclaim of 50,000 enthusiasts 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 flight started and powered with a Wright Whirl-
wind engine that had seen 4350 hours of service, was in the air over
Culver Citv, Calif., when the City of Cleveland fliers landed. It
had taken off July 2 after the Cleveland plane was in the air five
days.

Loren W, Mendell of Los Angeles and Roland B. Reinhart of
Salem. Ore., its pilots, heard of the Cleveland flvers’ success through
a message sent them during a refueling contact.  They kept their plane
droning close to the airport as they completed onc refueling contact
after another and continued their Hight toward the new record set by
the City of Cleveland. The Curtiss “Carrier Pigeon” (Liberty) refuel-
ing ship carried 4.0835 gallons of gasoline and 105 gallons of oil to the
Angeleno during the flight. The 174-hour Cleveland record was passed
and the pilots set their eves on 200 hours of continuous flight. With
that mark cqualed 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 carth.

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 246
hours, 43 minutes and 2 scconds—more than ten davs—for a new
record.

St. Louis Robin

While the pilots of the Angeleno were being feted on the day after
their record flight, two quiet, unassuming fliers of the Curtiss-Robertson
Airplane Manufacturing 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 Dale 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
sct. 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 record of the
Californians.

Tood, 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.
During the long flight, which extended into the third weck, 3,500
gallons of gasoline were consumed and 158 gallons of oil used, relayed
to the plane in forty-cight contacts for refueling purposes. Seventy-
three contacts were made for all purposes, including the relay of mes-
sages, food and supplies.

Jackson crawled out on a catwalk, four inches wide, twice a day,
within four inches of the whirling propeller to inspect the engine and
make minor magneto and spark plug adjustments. The 246-hour record
of the Californians was passed and the engine showed no signs of wear.
The goal was set at 300 hours, then boosted to 300, and finally 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 fliers to land sometime during the day, and promis-
ing them a computation of their bonus on the basis of 500 hours of
flight. The fliers did not want to come down 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 s00-hour mark.

Major Robertson explained that the “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. Louis Robin glided to earth under its own power shortly
after 7 o’clock that night, with its pilot smiling 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 carth longer than any two
men in the history of the world, and had flown 25,500 miles—a distance
greater than the circumference of the carth at the equator. Their total
time in the air was 420 hours, 21 minutes and 30 seconds—about 174
days.

“We felt like the Robin had landed on another planct after flying
around up there more than two weeks,” Jackson said when the fliers
landed. When 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 tour of the
country with their plane so that thousands might see the ship that had
surpassed all endurance records for sustained flight.
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country, but the pilots had not practiced the tricky operation with the
endurance fliers or had they ever met to agree upon plans. It was hardly
fifteen days after the St. Louis fliers had established their record that the
Spokane Sun God, a Buhl (Wright Whirlwind) sesquiplane, took
off August 15 from Felts Field at Spokane, Wash.

The plane rode through clouds of smoke from forest fires and
hurdled the peaks of the coastal range as it headed down the Pacific
coast to San Francisco, where the fliers leisurely waited for their
refueling plane to meet them shortly after dawn. Their plane refueled,
they headed east flying over Elko, Nev.; Rock Springs, Wyo.; North
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 from which they had taken off at Spokane. They
dropped notes asking their sponsors if they might stay aloft to continuc
the flight. They were ordered down with their engine still functioning
perfectly.

The flight ended after 115 hours and 45 minutes in the air with
7,200 miles of varying terrain traversed on the longest non-stop trans-
continental flight in history. They had excceded the longest non-stop
trip of the Graf Zeppelin, Friedrichshafen to Tokio.

Other Endurance Attempts

While the year’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 without mention of some of the attempts which fell short of
setting records but which by their performance contributed to the
flight-laboratory experiences of airplanes and engines.

Nine planes surpassed the Question Mark’s record of 150 hours
during the year. Four of them received nationwide attention because
they held the record, at least for a time. The other five received only
scant attention outside their home area, as nearly two-score attempts
to set endurance records were made during the year.

Jack Little and Merle A. Moltrup at Buffalo, N. Y., flew their
Stinson “Detroiter” (Wright 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 wrenched it
loose. Dale Dryer made a sensational transfer from another plane to
repair the broken stabilizer but was unsuccessful.

A New Standard (Wright Whirlwind) endurance plane, piloted
by Ive McKinney and Aaron Kranz, was flown 177 hours at Syracuse,
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possibilitics for the operation of commercial aircraft on long non-stop
flights, which may later prove profitable to extended transport operations.

Following the long series of brilliant flights, it is easily conceivable
that an express transport mail or passenger service could be operated
between the Atlantic and Pacific coasts with the aid of refueling at
regular points along the airway. Such a practice might first be adapted
to the transcontinental air mail route, and later applied to passenger
transportation if the traffic should warrant 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 refucling in flight to transport operations
on shorter hops is also conceivable. The greatest danger in operations
is at the take-off with heavy loads from small fields. Loads of mail,
express and passengers might be taken into the air from a relatively
small field if the plane were refucled over the airport after the take-off.
thereby removing the necessity for lifting a heavy load of gasoline
into the air.

The flights, possibly, had their greatest significance in the field of
technical engine development. They demonstrated to the engine designers
that their products were far more nearly perfect than they had ever
dreamed, and pointed out minor defects which provided further subject
for study and investigation.
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archaeological investigations. It brought the achievements of scientists,
who work quictly and with little publicity, before the masses of news-
paper readers and resulted in a greater appreciation of their problems
and lifetime-eflorts to increase the world’s scientific knowledge.

Byrd Antarctic Expedition

Twenty thousand square miles of the grim, threatening, ice-clad land
were explored from the air by Commander Byrd on three extended
flights early in the year, achieving a scientific task which would 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 18; 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 Day found the expedition at the Ross Barrier in the
Bay of Whales, which they had reached only four days before. As
contrasted with the ease with which the exploration flights were made,
the party had to travel 12,500 miles—four times the distance from
New York to San Francisco—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 14 and its engines tuned for the first flights
on the Antarctic continent proper January 15. Seven flights were made
the first day, the last being an exploration flight by Commander Byrd
to the west toward Discovery Inlet, on which he saw 1,200 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 January 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 flight 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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“Discovered 14 mountain peaks sticking up above the snow. Solid
rock looked good after so much ice and snow. e 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 half 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 from the air.

The scason’s final step in the scientific exploration of the new dis-
covery was accomplished when Gould, the geologist, was flown in the
Fokker (Pratt & 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 found 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 foot of the mountains a
150 mile an hour gale wrenched the ship from its anchorage, carried
it into the air and crashed it half a mile away. Days of anxiety fol-
lowed until March 20, when Commander Byrd with Dean Smith at
the controls of the “Stars and Stripes” flew to the mountains and glided
to a safe landing. Commander Byrd 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 least known continent provided a spectacular record of
achievement for the expedition. No less fascinating than the stories
of the discoveries themsclves were the methods used by Russell Owen
of the New York Times to send the accounts back to the civilized
world, 10,000 miles as the crow flics from Broadway.

No one ever had a stranger, vaster or more exclusive beat than
Owen, who kept the world informed through daily radio dispatches
on the expedition’s progress. Even during the long winter months
when the party “resembled a family of moles, who scuttle through
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 furnished January 25 when the Fairchild (Pratt & Whitney
Wasp) monoplane “Stars and Stripes” maintained two-way communica-
tion with the New York Times from 3,000 feet above 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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fuel pump. He packed it with chewing gum and taped it to reduce
the Hlow considerably.

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

Not long after passing the crevassed area great mountains were
sighted on the starboard bow. The mountains, many of them said to
be previously uncharted peaks, were photographed from the air by
Captain McKinley and a motion picture record of the entire flight made.
The 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 Pole.

The loss of gasoline from the leaky fuel pump forced the p]:mc
down on its return trip 95 miles from Little America.  Bernt Balchen
in the “Stars and Stripes” flew gasoline to the aid of the marooned party,
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 Making Flights of 1929,” climaxed the year’s activi-
ties of the Byrd expedition. The 1,600-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 plane at the moun-
tain base laid down 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 June acting as radio operator
and Capt. Ashley McKinley as photographer, while Commander Byrd
spent his time navigating and making notes on scientific aspects of the

flight.
Wilkins-Hearst Antarctic Expedition

In a flight of 10 hours’ duration, Capt. Sir Hubert Wilkins photo-
graphed, mapped and described 100,000 square miles on the opposite
side of the Antarctic continent from the Byrd expedition. The one
flight contributed more than could have been constructed from the
records of all explorers who had previously traversed the region.

He was able to determine definitely that Graham Land is not a
peninsula but an island, separated from the main polar continent by an

ice-filled channel, thereby completely upsetting the belief held by geog-






168 AIRCRAFT YEAR BOOK

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 sce.  We were
above 1t by 9:50.

“To the west were long, ice-filled fiords almost severing Giraham
Land, and we were soon flying above the Weddell Sea ice pack.  The
surface beneath us was broken by huge crevasses into which our machine
could have fallen and left no trace.  Sctting 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 Grraham Land, but later I made out moun-
tains at the end of the level ice. Irom there the land trended south-
westward in a series of rugged mountains,  On our way south we passed
between the coast and C. A. Larsen’s ‘Fovn 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 casterly point of the large island, which
we concluded was South Graham Land, we called Cape Northrop,
and the mountains we named the Lockheed Mountains, 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 scemed
to terminate the big island which we had labeled South Graham Land.
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. 'We 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 I.and was again severed from the main polar
body.

“South of South Graham 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.
It 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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sailed from New York City again in September, 1929, and took up the
exploratory work at the point where it was left oft the preceding season.

Lindbergh Pueblo Survey

Col. Charles A. Lindbergh’s attention to the possibilities of aiding
archaologists through acrial survevs was first attracted during his
Central American trail-blazing flight for Pan American Airways, Inc.
As the jungle panorama of Yucatan unrolled beneath him, he saw, half
hidden amid tropical foliage. the ruins of a great temple.

Upon his return to Washington he asked the seeretary 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, who invited Lindbergh to spend
an evening with him examining examples of Mayan art.  Lindbergh
then learned what Carnegic Institution was doing to penetrate the
mystery which envelops the carly American peoples in both Central
American and Southwestern United States.  He showed an unusual
interest in the work and suggested that aircraft might be found valuable
in photographing districts believed archwologically important.

Flying over the route of Trancontinental Air T'ransport, Inc., which
traverses the heart of the Pueblo region, Colonel and Myrs. Lindbergh
made a rapid flight across a scction plotted out for them by Dr. A. V.
Kidder, chief archzologist of Carnegie Institution, who had spent fifteen
years in the Southwest under the auspices of Phillips Andover Academy.
They photographed the ruins and topographical features suggested by
Dr. Kidder on their hurried flight westward and later returned for a
more careful exploration of the region.

On the castward flight from California they passed over Canyon de
Chelly, several hundred miles west of Dr. Kidder's Pecos camp, and
sighted a number of small ruins 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 they sighted the camp of Earl
Morris, also of the Carnegie staff, in Canyon del Muerto. Picking
out a flat place on the mesa several davs later, Lindbergh landed his
Curtiss Falcon (Curtiss D-12) biplane, and with Mrs. Lindbergh spent
the night at Morris’ camp to report their discovery. The party climbed
the cliffs the next day and examined the ruins which, so far as it is
known, were never before visited by white people.

More than 100 photographs testify to the thoroughness with which
the Lindberghs conducted their several days’ survey in the Pueblo region.
They show vividly how the airplanec can be used profitably to aid
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archazeologists in their work to picce together the facts of an carlier
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 archaologists 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 has bheen impossible to gain a comprehensive under-
standing of the real nature of this territory, once occupied by America’s
most brilliant civilization. Since all people, ancient and modern, are
largely products of their environment, 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 New World an inde-
pendent civilization which culminated in the great cities of the Maya
OId Empire. The cities were built and occupied while Furope 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 Lindbergh-Carnegic Maya Expedition was organized,
with Pan American Airways, Inc,, and the Carncgic Institution of
Washington co-operating with America’s best known flier.  Finishing
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 October 5 at Belize, the capital of British Honduras.
Oliver Ricketson, Carnegie Institution archzologist, had come down
from his headquarters in Guatemala City. Dr. Kidder and. W. 1.
Van Dusen of Pan American Airways had flown to Belize 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 Peten 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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The first objective of the next day was Chichen Itza. largest of
New Fmpire cities, whose temples and pyramids. cleared by the Mexican
government and Carnegie Institution. showed snow white against the
green foliage.  The party then turned southward and laid a course
for Belize, somewhat to the cast of the course followed the day before.
The plane passed over country hitherto untraveled : country so densely
overgrown that no trace of ruins could be discerned.  Flights of the
first two davs covered about 1,000 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 Uaxactun, and eastward to a small
ruin, possibly new, which could be seen on the skyline,  The plane was
landed in Lake Peten, where the Guatemalan outpost town of Flores
crowds an island in the lake, and after a short rest rose to fly southward
over a vast. Hat stretch of alternating savanna and woodland, toward
the northern tributarvies of Pasion River. The night was spent on a
little key miles out in the Gulf of Honduras.

On the fourth dayv, October 9, the region inland from the coast
between Belize and Coba was surveved and two previously unknown
Maya 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 Cozumel Island, where Pan American
Airways, Inc., has a base. On the following morning the party revis-
ited Coba to recheck observations and headed for Cuba, Miami and
home,

While Carnegic Institution scientists reported the value of the dis-
coveries made on the trip to be great, the expedition would have been
considered successful if it did no more than call the attention of the
world to the richness of the Maya civilization, and educate the general
public to a better understanding of the archaeologist’s work in the region.
Undeniably, Lindbergh's flight accomplished this. It also demonstrated
the possibilities of photographing unexplored regions from the air 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 Aecrial Survey, which mapped more than 10,000
square miles of the little explored American territory. Four Loening
(Pratt & Whitney Wasps) amphibians were used by the Navy fliers
to photograph and map the territory.
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Flying from California May 15 the expedition, headed by Licutenant
Commander Radford, spent the summer in completing a survey of the
Tongass National Forest begun three vears ago by a similar Navy
acrial expedition. The forest covers practically all of southeastern
Alaska which is the panhandle between Skagway and Ketchikan.,  The
first expedition surveyed approximately 10,000 square miles, and the
second group completed about the same amount of territory in the
national forest, and in addition about 3,000 square miles outside the
forest in Glacier Bay. About 5.000 square miles of the forest remain
to be photographed from the air for map and resource-cstimating pur-
poses. 5

The great power site discovered was on the cast side of Taku Inlet
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 flown 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 survey expedition began its work, none of the
greater part 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 expedition was
made as a preliminary step to the establishment of the paper-making
Cindustry in Alaska.  The Tongass National Iorest, according to the
survey estimates, contains enough pulp timber to supply 25 per cent of
the newsprint nceds 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
& Whitney Wasps) amphibians, attached to the West Indian Aecrial
Survey Expedition 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.
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Dominion Explorers, Ltd.

Recognizing the value of aircraft for exploration purposes through
minor scale operations in previous years, “‘big business” winged its way
into the barren lands of northern Canada in search of precious metals,
new water power sites, and oil in 1929. They found success but with
it some of the same hardships that the “mushers” of another generation
endured.

Dominion Explorers, Ltd., a subsidiary of the Thayer Lindsey
mining interests of Canada, organized a $2,000,000 expedition to push
inside the Arctic Circle and determine the truth of fabulous gold
deposits passed down through Indian legends. Capt. Charles Sutton,
pilot for one of the company’s planes, took delivery in March on Fair-
child (Pratt & Whitney Wasp) monoplanes to be used in the far
north. He described some of the expedition’s plans for a survey of
60,000 square miles 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 canoe
and pack. The prospecting planes fly over an area 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 reports of the expedition’s activities back to
the mining interests’ headquarters in Winnipeg until the party pushed
northward from Baker Lake—2,000 miles north of Winnipeg. In two
airplanes they sought a rich copper deposit described by prospectors of
another generation. They left Bake