


































































































































































































































































































































































































































































































160 AIRCRAFT YEAR BOOK
American Airlines

Anticipating an increasing market for faster and more comtort-

able services on its nation-wide transport system, American Airlines
observed its tenth anniversary during 1930 by acquiring a fleet of 20
giant Douglas DC-3 and DST Flagships for approximately 57’"00'090'
ordering five additional Flagships for $323.000 and thus increasing
the cost of its gigantic re-equipment program of the last two years to
more than $4.750,000. The wisdom of this program was demonstrated
when American Airlines claimed that it had transported more pas-
sengers over its routes during a given period than any other air trans-
port system in the world.

American’s first Flagship, delivered in May, promptly performed
up to all advance notices. The largest and fastest land transport ever
built in the United States, this new plane flew the gro-mile stretch
from Dallas to Chicago, non-stop, in four hours 22 minutes, an average
of 208.2 miles an hour. It further demonstrated its cruising range
by flying from Chicago to New York and back to Chicago without
stopping or refueling, and later flying from Los Angeles to Chicago
without stopping.

These performances paved the way for the new non-stop schedules
between New York and Chicago, including double daily non-stop ser-
vices, as well as non-stop on seven of the 10 round trips daily between
New York and Boston.

Having pioneered sleeper services on its southern transcontinental
route in 1934, American Airlines replaced its Condor Sleepers with
14-passenger Ilagship sleeper planes and on September 18 launched
the “American Mercury,” a through, over-night, coast-to-coast ser-
vice in either direction between New York and Los Angeles, stopping
fmly at Memphis, Dallas and Tucson hut without any change in planes.
T'hat new Scryice enabled a traveler to leave Los Angeles late in the
a.fterpoon, enjoy a comfortable night’s sleep in Pullman style and ar-
rive in New quk the following morning, all within a period of 15
hour's and 50 minutes. The westbound flight of the “American Mer-
cury” requires 17 hours and 41 minutes. Another through, overnight,
tran§cox1t111611tal schedule, “The Southerner’”, making but four inter-
mediate stops, was started in both directions on October 1.

' A wqrd about thc'Flagships in their sleeper and club plane ver-
sions which made possible these non-stop and through sleeper services.
Both marked the Douglas Aircraft Company's latest and greatest
achleve.ment in the air transport manufacturing field. Whereas the
Flagship club plane on the non-stop Boston-New York and New York-
Chlcagf) routes accomm(.)dated 21 passengers and a crew of three, the
Flagship sleeper planes in transcontinental service were equipped with
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~SCHEDULED AIRWAY OPERATIONS

January 1, 1937

Route Rowle | Class of
No. Operalor Roules Operaled Mileage | Service
1 | American Airlines, New York to Boston.. . 192 MPE
Inc. Boston to Cleveland via Albany & Buﬁalo 673 MPE
New York to Chlcago via Buffalo & Detroit 779 MPE
Detroit to Chicago via Kalamazoo.. 261 MPE
Detroit to Chicago (direct). . . 245 PE
Chicagoto Ft. Worthvia St. Loulq & Tulca 040 MPE
Cleveland to Nashville. . 469 MPE
Washington to Chicago v1a Cmcmnatl 684 MPE
New York to Los Angeles via \\’a.shmgton,
Nashville & Dallas. . . 2,649 MPE
New York to Montreal . 332 MPE
2 | Braniff Airways, Inc. Chicagoto Dallasvia Kansas Clty & V\ 1c}'-
: ita,. 965 MPE
Amarillo to Dallas to Galveston. . 618 MPE
Dallas to Houston. . 225 MPE
Dallas to Brownsvillc ...... 540 MPE
Houston to Corpus Christi. 186 MPE
3 | Capital Airlines, Inc.| Pocatello to Boise. . ....... s 230 PE
4 | Chicago & Southern | Chiczgoto New Orleans................. Sp2 MPE
Air Lines, Inc.
5 | Condor Air Lines San Francisco to Salanias................ 100 PE
Alameda to Sacramento,................ 8o PE
6 | Delta Air Corpora— Charlestonto Dallas....................[ 1,065 MPE
tion
7 | Grand Canyon Air- | Boulder City to Grand Canyon.......... 26q PE
lines, Inc.
8 | Hanford Airlines, Tulsa to Omaha. . Ca. 383 MPE
Inc. Minneapolis to Omaha via Sious Clt) 320 MPE
. Sioux City to Bismarck.. 191 MPE
¢ | Natignal Air Line | St Petersburg to JacLsonnlJe via Da.ytona
System Beach...... 237 MPE

10 | National Airways, Boston to Bangor . 213 MPE
Inc. Boston to Burlmgton ... 188 MPE

11 | National Parks Air- | Salt Lake City to Great Fal]s 483 MPE
ways, Inc,

12 | NorthAmericanAvi- | New York to Miami.. 1,20Q MPLE
ation, Inc., (East- | New York to New Orleans v1a, Atlanta 1,218 MPE
ern Air Lines Divi- | Chicago to Miami via Atlanta & Jackson-
sion} ville. .. 1,267 MPE

New Orlea.ns to Houston ................ 3209 MPE
13 | Northwest Airlines, | Chicago to St. Paul via Milwaukee. . 405 MPE
Inc Chicago to St. Paul (dxrect) 364 MPE
St. Paul to Pembina via Fargo 361 MPE
Fargo to Seattle. . ) ,204 MPE
Pembina to Wmmpcg 65 MPE

14 | Palm Springs Airlines | Los Angeles to Palm Sprmgs e 100 PE

t5 | Pan American Air- | Miami to Havana.. . .. 220 MPE
ways, Inc. Miami to San Juan. . . 1,161 MFPE

San Juan to Rio de ]anexro 4,571 MPE
Rio de Janeiro to Buenos Alres 1,471 MPE
Miami to Cristobal via ngston & Bar-

ranquilla.. RIERIE MPE
Barranquilla to Port of Spa.m 1,021 MPE
Miami to Nassau. . 138 MPE
Brownsville to Mexico Cxty via Tamplco 466 MPE
San Francisco to Manila, P, I. via Hono-

lulu, Midway, Wake and Guam........ 7,900 MPE
Belem, Brazil to Fortaleza, Brazil . 810 PE
Fortaleza to Rio de Janeiro.. 764 PE
Rio de Janeiro to Porto Alegrc Braz11 ..... 817 rE
Mexico City to Cristobal via Guatemala...| 1,761 MPE

See next colummn



Route Route | Class of
No. Ogperator Rowiles Operated Mileage | Service
Mexico City to San Jo:e C.R.. ,304 PE
Miarmni to Nerida... .. . 748 PE
Merida to Mexico Clty e 7306 PE
Kingston to Port au Pnnce - 304 PE
Port au Prince to Santo Domlngo ........ 161 PE
16 Pan American Air- | Los Angeles to Mexico City.. 1,684 PE
ways, Inc. (Aero-
vias Centrales)
17 Pan American-Grace | Cristobal, Canal Zone to Montevideo, Uru-
Airways, Inc. guay via Santiago, Chile... ... ... ..... 4,552 NPE
18 Pennsylvania-Central| Washington to Detroit via thtsburgh &
Airlines Corp. Cleveland. . . 460 MPE
Detrait to Milwaukee. . .. 250 MPE
Cleveland to Detroit (D m:ct) ............ 03 MPE
19 Seattle-Victoria Air | Seattle to Victoria. . .. . 74 )5t
Mai, Inc.
20 Transcontinental & | New York to Los Angeles via St. Louis. 2,555 MPE
Western Air, Inc. | New York to Los Angeles via Chlcago 2,583 PE
21 United Air Lines New York to San Francisco.. 2,047 MPE
Transport Corpo- | Salt Lake City to Seattle.. ... .. 816 MPE
ration Pendleton to Spokane.. ... ... ... ........ 160 MPE
San Diego to Seattle. .. ... ..............| 1,198 MPE
Seattle to Vanoouver... ... ... ... ........ 12 PE
22 Vamey Air Trans- | Pueblo to El Paso. .. ... 519 MPE
port, Inc.
23 Western Air Express | San Diego to Salt Lake City. . ... ... ... .. 702 MPE
orp.
24 Wilmington-Catalina | Wilmington to Avalon. . ................ 3I PE
Airline, Ltd.
25 Wyoming Air Serv- | Billings to Cheyenne. .. ... .............. 380 MPE
ice, Inc. Cheyenne toPueblo. ... ...... 190 MPE
M—Mail P—Passenger E-—Express
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berths for 12 and a ‘‘sky room™ or private drawing room. All berths
were convertible for day flight, providing seats for as many as 28.
These planes were powered with two 1,000 horsepower \Wright
Cyclone engines, with a cruising speed of 1go miles an hour, and were
alike in design except for their interiors.

Not content with providing berths six feet five inches long and
wide as a twin bed, and separate dressing rooms and toilets for men
and women, American Airlines’ sales department introduced through-
out the Flagship in both its sleeper and club plane versions many of
the air transport world’'s most unique innovations. Noiseless type-
writers, electric razors, cigarette lighters, meals served on tables with
silverware, real china, linen. and even monophone communication be-
tween the pilots’ compartment and the cabin as well as other devices
not previously available on the air lines became standard equipment
on these giant planes. Air conditioning at terminals and aloft, as well
as soundproofing were some of the attractions.

With the subsequent delivery of its entire fleet of 20 Flagships,
American Airlines had eight 14-passenger Flagship sleeper planes in
through. transcontinental service and 12 21-passenger Flagship club
planes in non-stop service from New York to Boston and Chicago.
This development made available the re-distribution of fifteen 14-pas-
senger Douglas DC-2 transports as well as a number of multi-motor
Stinson A transports for the improvement of service on other of its
routes. All Curtiss Condors and Vultees were retired from service late
n 1936.

Anticipating also the day when globe-encircling air service would
bq common, the Company entered into an exclusive air line agreement
with the Deutsche Zeppelin-Reederei for flying its passengers between
New York and Lakehurst, and on May g with the Zeppelin “Hinden-
burg’s™ first arrival at Lakehurst flew 31 of its 51 passengers to New
.XOrk. Flagship club planes were subsequently employed in connect-
Ing at Lakehurst with all arrivals and departures of the “Hindenburg.”

. Supplementing the non-stop and sleeper services, American Air-
lines made numerous improvements in schedules during 1936. Stin-
son A’s were put into operation between Boston and Cleveland and
al'so Introduced in local service between Washington, D. C. and Nash-
ville, serving Lynchburg, Roanoke, Bristol and Knoxville. Direct pas-
senger service between New York and Cincinnati via Washington, D.
C. was resumed with Douglas DC-2 planes, and a round-trip service
between Chicago and East St. Louis, non-stop, was started. Flight
SCheflu]es were speeded on other routes. Douglas DC-2 ships were
put in service on the Chicago-Ft. Worth division, serving St. Louis,
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hoists for lifting and lowering the new ships and a new department
for complete overhaul of propellers. In New Orleans it was necessary
to move into larger quarters at Shushan Airport, at which time the
mechanical personnel of the station was increased. During July, Chi-
cago operations at the Municipal Airport moved into additional space.
The traffic department was augmented by additional traffic solicitors
and the remodeling of the company’s district offices. More accounting
personnel was also added.

The outstanding improvements in connection with this central
valley service so stimulated travel that the company planned additional
schedules for 1937. During 1936 it made two flights a day each way.
on a six hours and 25 minute schedule, permitting early evening de-
partures with arrivals at the opposite terminal before midnight.

Eastern Air Lines

Continuing the expansion which led Eastern Air Lines into a fore-
most position in domestic air transportation, the company at the begin-
ning of 1937 was operating 3.143 miles of passenger, mail, and express
routes under the personal supervision of Colonel E. V. Rickenbacker.
America’s ace of aces. A total of 18,918 miles daily flying were sched-
uled during 1936 as against the 13,106 scheduled daily miles in 1935.
A 23 per cent increase in revenue passenger traffic was noted for the
vear. Part of this increase was attributed to the 135 daily round trip
service between Newark Airport and Washington, D. C.

That service, expanded on May 15 from 12 daily round trips, was
the most frequent service between any two cities in the world. Col-
loquially termed the “Merry-Go-Round,” this schedule used only
Douglas 14-place transports, and most trips were on 80-minute sched-
ules. Interspersed among these 8o-minute schedules were slightly
longer flights which served Philadelphia, via Camden, Baltimore, and
Richmond, as well as Washington. In addition to this celebrated
Washington run, Eastern Air Lines operated two round trips daily
from Newark to Miami and two round trips from Newark to New
Orleans. The Miami schedule called for stops at Washington, Raleigh,
Charleston, Savannah and Jacksonville. The New Orleans schedule
provided stops at Washington, Richmond, Greensboro, Charlotte,
SPal‘tanburg, Atlanta, Montgomery and Mobile.

From Chicago, the northwestern terminus of the Great Silver Fleet
system, planes stopped at Indianapolis, Louisville, Nashville, Chatta-
nooga and Atlanta on their daily round trips to Miami and New Or-
lea;n& Eight and one half hour schedules prevailed on the New York-
Miami and the New York-New Orleans runs, while approximate
10-hour schedules were operated between Chicago-Miami and Chi-
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be trained on any operator’s ship which may be temporarily lost
due to unusual circumstances or conditions, giving them their
exact Jocation through the triangulation system, and directing
them to the nearest airport that is open.

“It 1s my opinion that all of the operators have been sincere and
diligent toward developing aids of this nature, the same as Eastern
Air Lines has for the past two years, but progress has not been as rapid
in the development of these aids as the progress of the art demands.

“The above recommendations are in no way a reflection on the
pilot personnel of the American air transport industry who, in my
opinion, are the finest body of self-disciplined men in existence.

“Neither are they a reflection on the operators or the executives of
the respective air transport companies, who have been consistent in
their watchfulness and effort toward greater safety and reliability and
which, in a great measure, is responsible for America leading the world
today in every branch of the art.

“Neither are they a reflection on your high office or any members
of the Department of Commerce, but it is essential that Congress re-
alize more fully the necessity of these aids and appropriate the neces-
sary money as soon as possible.

“It must be realized by your Department and organization as it is
by the air transport operators of this country that several of the acci-
dents of the last three weeks were due to a most unusual combination
of weather conditions unknown to any of us.

“These conditions may never occur again, and yet they may occur
only one or two days a year, but if life and property are saved on these
one or two days a year, the expenditure would be well merited.

“In my opinion, such aids as recommended above, in conjunction
with those now in use, will eliminate 75 per cent of the possibility of
such accidents as occurred to Dick Merrill of Eastern Air Lines.

“The public acceptance of air transport service recommends the
serious consideration and support that your high office holds, and I am
certain that you can rely on the hearty cooperation of those of us inter-
ested in the industry.”

In his reply to Col. Rickenbacker’s letter Col. Johnson stated :
“My dear Colonel Rickenbacker :

“I am in receipt of your very interesting letter of December 28th,
and appreciate the fine spirit of cooperation evidenced therein.

“The lessons learned from the recent crash of the EAL ship flown
by Dick Merrill are of particular interest and I am glad to advise that
your recommendations are generally in accord with what we have had
under consideration for some time and intend to carry through as soon
as sufficient funds are available, and the new facilities, such as the air-
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tions, fuel consumption had to be determined, speed differentials had
to be known. Tomlinson was accompanied by James Heistand. devel-
opment engineer for TWA. A special sct of instruments were instal-
led in the observer's compartment of the Gamma. In order that their
readings might be rccorded permanently a photograph of the entire
panel was taken as the machine ascended each 1,000 feet of altitude. A
camera, suspended at the rear of the compartment on a fixed mounting
took the pictures as special lights were turned on by the observer to
illuminate the instruments for these pictures. These instruments, 36 in
all, told the story of the engine’s functioning. \When the plane reached
an altitude of 35.000 feet obviously oxygen had to be provided for the
pilot and the observer. Special heating cquipment also was carried
because 30 degrees below zero might be encountered.

On the high altitude flights heat was provided through a special
heater operating from the exhaust of the plane’s engine. Although
both pilot and observer wore light summer clothing cach was comfort-
able. The oxygen used by Tomlinson and IMeistand also was heated
before it was taken into their lungs. The degree of heating could be
regulated separately by pilot and observer that cach might suit his in-
dividual ideas.

Throughout each flight the plane was in touch by radio with one or
more TWA ground stations. So that Tomlinson might have both
hands free to manipulate the many controlling devices in his compart-
ment, a special microphone frame was devised which also held the
oxygen tube in one corner of his mouth. Thus he was able to inhale
oxygen or talk by radio to the ground without the necessity of using
his hands to hold the tube or the microphone.

United Air Lines

At the beginning of 1937 United Air Lines reported the last 12
months to have been the most successful in its history. It carried more
traffic, maintaining its position of flying more passenger miles than
any other line in the world. United Air Lines also completed conver-
sion of its fleet of twin-engine Wasp-powered Boeing transports to
model 247-Ds, making them faster, quieter and more comfortable than
ever before; completed the flying of 100-million miles, becoming the
first air line in the world to attain this tremendous total; observed its
tenth anniversary of operations on April 6, 1936; cooperated in the
preliminary engineering and joint action of five air lines in ordering
the new type four-engine 4o0-passenger plane; and placed in service a
fleet of twenty Douglas DC-3 21-passenger and I4-passenger super-
transports.

In 1936 the company substantially bettered its volume of traffic
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air route. Later, work began in the Martin plant at Baltimere on three
26-ton giants, the first of which was to carry America’s first air mail
across the Pacific.

An ocean-flying laboratory was set up in Miami, marine operating
headquarters for P’an American’s inter-American airways. There, pi-
lots, mechanics, radio operators, airport managers, weather men and
flight engineers were put through intensive courses in scamanship, en-
gineering, meteorology, astronomy, radio, international law, naviga-
tion, blind flying, celestial and radio-compass navigation. After they
had passed successfully, class by class, through the theory of this new
formula for transport flying they were graduated into the practice
class, into the “ocean laboratory,” Pan American’s 6oo-nile over-sea
airway that spans the Caribbean between North and South America.
On that run, under strict transport routine, men, methods and mate-
rials were given every conceivable test.

When, in 1934, the first of the ocean-type clipper ships arrived
from the Sikorsky plant, it was fitted smoothly into the groove of long
range operation for which the flying personnel had prepared them-
selves. The second of the Sikorskys was fitted out as a laboratory ship,
made practice “Pacific crossings” over the Caribbean and Atlantic.
Then, early in the spring of 1933, the “Pan American Clipper” swung
across the Gulf of Mexico to the Pacific and followed up the coast to
Alameda, ready for the Pacific test.

Meanwhile, once ships were assurcd and men had proved their
ability to fly them, work was begun on the air bases on far-flung, little-
known- islands stretched across the hroad Pacific. In three months
ploneer colonies were transported and established on Midway Island,
5.000 miles out in the Pacific, and on Wake Island, a tiny atoll 1,200
miles further westward, which had never before been inhabited. Radio
stations, piers, docks, channels, quarters for airport staffs, and all the
necessities of life were installed at these outposts. Complete operating
bases were set up in Honolulu, Guam and the Philippines. The first
ocean-weather service for airplanes was established. A spectacular
new ocean-spanning radio guide for the clippers was perfected and in-
stalled.

While the air base constructors were still at Midway Island, their
first mid-ocean base site, the “Pan American Clipper” was blazing an
air trail between California and the Hawaiian Islands. Step by step
the construction forces moved toward the Philippines. Behind them, in
successive flights, the air trail was pushed further westward. Before
the expedition, their first task completed, returned to the mainland in
July, the clipper had pushed the trail as far as Midway Island. In
August, the “Pan American Clipper” made the first through flight
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port with W. P. A. funds at Glenwood Springs. In two of the six
W. P. A. districts the air-marking program progressed satisfactorily.
It was planned to establish a State Aviation Commission in 1937.

Connecticut’s Department of Aeronautics, as reported by Com-
missioner Charles L. Morris, had a vigorous program for the ad-
vancement of aviation and the reduction of air accidents during 1936.
During the year 85 new airmarking signs were painted, and 45 old
signs repainted, averaging 12 feet in height. Aviation ground school
courses, of a not-too-technical nature, were organized under the
W. P. A. educational program. In nine localities over 1,200 persons
attended the opening nights, and 878 enrolled for the courses. Acci-
dents in 1936 totalled 29, as compared to 52 in 1930. The State legis-
lature was to be asked to approve a plan for “flight strip” landing
fields along the highways.

Florida’s ten-year program of aviation development, started in
1935, made progress during 1936, when 14 new airports were complet-
ed under the direction of A. B. McMullen. Other airports were en-
larged, and improved with paved runways, lights, hangars and other
facilities. Seven radio stations were established for disseminating
weather information. The air-marking program was completed, 430
communities being adequately marked. During the year 2,141 students
in 11 cities received some form of aviation education under the direc-
tion of the Aviation Division of the State Road Department.

Idaho’s plan of improving 25 airports did not materialize, accord-
ing to Director of Aeronautics W. R. Graham, because of lack of
W. P. A. funds. Only two were improved. It was hoped to complete
the project in 1937, as well as build a new airport at Boise, to cost
$450,000.

The Illinois Aeronautics Commission, through its secretary, El-
wood B. Cole, reported that six municipal airports had been improved.

Maine’s aviation projects, according to Capt. Burtis F. Fowler,
chief inspector of aeronautics, included completion of night flying fa-
cilities at the Portland airport, completion of the airport at Augusta, a
radio beam station near that city, and construction work on eight other
airports in the State.

Maryland’s State Aviation Commission reported 127 towns air-
marked with W. P. A. funds during 1936.

The Massachusetts Committee for Aeronautics reported that air-
ports at Hyannis, Westfield, Turners Falls and East Boston had been
improved during the year.

Michigan’s State Department of Aeronautics reported considerable
progress in its aviation development program. Eighty-two airport and
landing field projects were approved for W. P. A. development, and















CHAPTER XV

NEW THINGS IN THE AIR

Progress in Aircraft Construction—Developments in Design—
Awards for Contributing to the Art—Work of the Aircraft
Manufacturers—DBuilders of Aircraft Engines—Manufac-
turers of Accessories—Design Drawings of Planes
and Engines.

racers, fighters and attack planes, more powerful aircraft

engines and an amazing array of improved navigational in-
struments, not forgetting a very rapid growth in the popularity of light
planes—those are some of the most recent developments in American
aviation. And in the making are still greater things, still larger trans-
ports, flying boats twice the size of anything yet built, bombers pro-
mising to dwarf the present aerial fortresses, far more poweriul
engines and more efficient instruments, radio, metals and other gadgets
that enter into the construction of new flying craft.

Many of the developments, either in existence or in sight at the
beginning of 1937, were calculated to make aircraft faster, more
comfortable, safer and more economical for the operator. Thousands
of persons in one way or another were contributing to this onward
march toward the complete conquest of the air. While many re-
mained in the background others received merited rewards and re-
nown; as, for example, Dr. George W. Lewis, director of research
of the National Advisory Committee for Aeronautics, who was
awarded the Daniel Guggenheim Medal for 1936 for “outstanding
success in the direction of aeronautical research and for the develop-
ment of original equipment and methods.” And also Donald W.
Douglas, builder of the famous ships by that name, who received
the coveted Collier Trophy for the year’s (1935) outstanding achieve-
ment in aeronautics, the Douglas transport. There were scores of
other honors, but none more fitting than that bestowed on Richard H.
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Throughout the world great industries have grown from the Wright
invention. The American aircraft manufacturing industry alone em-
ploys approximately 30.000 persons, and represents several hundred
million dollars of invested capital.

“Working throughout on the same scientific principles established
by you and your brother our aircraft industry has produced upward
of 40,000 airplanes. Your first plane carried one person. New trans-
port aircraft carry as many as fifty, and fly at more than three miles a
minute. There is every promise that aviation will make even more
rapid strides in the future.”

Rapid strides in aircraft manufacturing were made during 1936, as
the following account of company activities will show.

Manufacturers of Aircraft

Aeronautical Corporation of America, Cincinnati, O., produced
three new models, the Aeronca K, replacing the former C-3; the
Aeronca LC landplane and the Aeronca L.CS seaplane. Model K is a
two-place side-by-side high-wing strut-braced cabin monoplane, pow-
ered by an Aeronca E-1 13C 4o h.p. engine. It has a stated cruising
speed of 85 m.p.h., range of 250 miles, weight empty 590 pounds,
useful load 450 pounds, length 20 feet 7 inches, span g feet and wing
area 146.35 square feet. Model LC is a low-wing cabin monoplane seat-
ing two persons, powered by LeBlond or Warner engines. With the
Warner Scarab Jr. 9o h.p. engine the L.C has a stated high speed of
123 m.p.h,, cruising at 108 m.p.h.. range 533 miles, length 22 {feet
3% inches, span 36 feet, wing area 150 square feet, weight empty
1,03.4 pounds, and uscful load 646 pounds. The LCS seaplane with a
Warner Scarab Jr. go h.p. engine is equipped with Edo floats, and has
a stated cruising speed of 100 m.p.h., range 450 miles, weight empty
1,193 pounds, useful load 659 pounds, span 36 feet, length 23 feet
95 inches and wing area of 150 square feet.

Air Transport Manufacturing Company, Ltd., Glendale, Calif.,
produced a high-wing six-place cabin plane powered with three Kinner
K-35 engines. It had a stated high speed of 140 m.p.h.

The Arrow Aircrait Motor Corporation, Lincoln, Neb., was de-
veloping a two-seater, side-by-side light sport plane, Arrow Sport, a
low-wing, open cockpit monoplane, 36 feet nine inches wing span, 21
feet four inches in length, stated cruising speed go m.p.h., powered
with the 82 h.p. Arrow V-8 motor, a conversion of the Ford V-8
automobile engine.

The Autogiro Company of America, Willow Grove, Pa., was
continuing its intensive experimental work seeking further develop-
ments of rotor blade type aircraft. Three objectives were being
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21-9

36’

AERONCA LB AND LC

This two-seater cabin monoplane for private flyers is :
‘ powered
85 h.p. engine or a go h.p. Warner Junior, With a Le Blond

vertical descent. Elimination of wings and movable control surfaces
cnhanced the simplicity of the autogiro. Direct take-off was op.
tained by a control permitting the pilot to flatten the blades. The
pilot started his blades through the conventional rotor clutch and
steer mechanism, then brought them, with blades flattened and not
exerting lift, to a speed considerably greater than norma] rotating
speed. He then released the starter clutch, permitting the blades tz
assume normal flight incidence. The excess kinetic energy repre-
sented in the excess speed of the rotor was then converted into a
direct lifting force sufficient to lift the machine directly off the
ground. Individual designs developed by the Company’s licensees,
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Kellett Autogiro Corporation and Pitcairn Autogiro Company, are
described in the sections devoted to those concerns.

Barkley-Grow Aircraft Corporation, Detroit. Mich., reported
that it had designed an all metal, low-wing, twin-engine. eight place
transport, incorporating in the wing a multi-spar type of construction
—a multiplicity of full spanwise members of thin sheet metal having
their web sections lightened by blanked and flanged holes and their

24-8
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BEECHCRAFT Ci17R
This five-place cabin model is powered with a Wright Whirlwind 450 h.p. engine.
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BEECHCRAFT Ci7L

This four-five place cabin plane for the private flyer is powered with a Jacobs
225 h.p. engine.

ture control, which provides an ample, draftless, cabin atmosphere
under all weather conditions. The seating arrangement is optional
and may include a lounge or desk or both. In every case the upholstery
is luxurious and designed for comfort. The large baggage compart-
ment and toilet facilities are available from the cabin. Dual controls
and two-way radio are features that appeal to executives.”
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CONSOLIDATED FLEET 21

This two-place sport plane is available powered with either a Pratt & Whit-
ney Wasp Junior, or a Lycoming engine.
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were powered with Curtiss Conqueror engines. Details of their high
performance were military secrets. The company was working on
orders from the Navy for a total of 110 twin-engine long range pa-
trol flying boats and spare parts equivalent to 22 additional machines.
The orders included 60 planes of the PBY-1 type. contracted for in
1935, and 50 of the PBY -2, latest of a long and distinguished line of
flying boats designed by Consolidated. In 1937 the company planned
to finish development work on an even more advanced design for the
Navy. Consolidated was also completing an order of six P2Y-3 fly-
ing boats for the Argentine Navy. The company also produced the

Fleet model sport and Model 21 trainer at the plant of its subsidiary,
Fleet Aircraft of Canada, Fort Erie, Ontario.
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CONSOLIDATED Pz2Y-3

A Navy long-range patrol bomber powered with two geared Wright Cyclone
engines.
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CURTISS SBC-3 SCOUT BOMBER
A two-place scouting plane, powered with a Pratt & Whitney Twin Wasp Junior.
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CURTISS HAWK BF2C-1
This Navy fighter is Wright Cyclone powered.

seaplane. It is 32 feet long, has a span of 36 feet, and is powered by
a Pratt & Whitney 550 h.p. Wasp engine.

St. Louis Airplane Division of the Curtiss-Wright Corpo-
ration, Robertson, Mo., entered the field of all metal cantilever
monoplanes with its development of the Coupe, Model 19W, a
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CURTISS HAWK PURSUIT TYPE III

A one-place pursuit powered with a Wright Cyc16ne 780 h.p. engine.

two- and three-place commercial cabin plane, and the Model 19R, a
two-place enclosed cockpit, advanced military trainer for use as a
trainer, two-place pursuit or observation ship. The company contin-
ued development of its Model 14 advanced trainer, a two-place ad-
vanced military training plane with full armament equipment, includ-
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CURTISS OBSERVATION SCOUT
Model SOC-1, powered with a Pratt & Whitney Wasp.

Y
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CURTISS SHRIKE
An attack plane powered with a Wright Cyclone 775 h.p. engine.
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CURTISS-WRIGHT SPEEDWING

A one to three-place plane for the private flyer, powered with a Wright Whirl-
wind engine, available in ratings of 283, 330, or 420 h.p.
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CURTISS-WRIGHT BASIC TRAINER
Wright Whirlwind-powered, this model 19-R is a two-place plane.
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FAIRCHILD AMPHIBION MODEL g1

A r1o-place transport powered with either a Pratt & Whitney 750 h.p. Wasp or
Wright Cyclone 760 h.p. engine.
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GRUMMAN JF-2

A two to four-place military plane powered with a Wright Cyclone 775 h.p.
engine.
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KELLETT KD-1
A two-place autogiro for private operations powered with Jacobs engine.

1,000 miles at 220 m.p.h. It was built to withstand a terminal velocity
dive followed by an 8 “g” pull-out.

Kellett Autogiro Corporation, Philadelphia, Pa., at the beginning
of 1937 was continuing to develop its YG-1 direct control wingless
machine, one of which was acquired by the Air Corps. Development
work on the KD-1 for commercial use also was continued.

Lambert Aircraft Corporation, Robertson, Mo., reported 1936
the best sales year in its history, with four models in production—
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Lockheed 12, and a large, 14-place bi-motor to be called the Super-
Electra. Both of these transports followed the familiar design of
the 10-passenger Electra and were of all metal construction. The
twin-rudder-and-fin type of empennage which identifies the Electra
both here and abroad was carried over into the new models. Model
12, powered by Wasp Junior engines, was a fast commercial bi-motor
airplane. It had a stated cruising speed of 213 m.p.h. and a top of
nearly 230 m.p.h. Orders for the 12 were being filled at the rate of
two planes each month. The Super Electra was to be produced in
1937. Pre-test figures showed that it would be even faster than the

LOCKHEED ELECTRA

A 12-place, twin-engine transport, powered with either two Pratt & Whitney Wasp
Junior engines or two Wright Whirlwinds.
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company, and many private owners. For the first time since the com-
pany was organized in 1932, Lockheed signed three separate con-
tracts with the Army Air Corps in 1936. A special Electra was built
for Amelia Earhart. Equipped with special tankage for a capacity
of 1.250 gallons of fuel and fully supplied with all modern aircraft
instruments, the Ilectra, a veritable “flying laboratory.” was to be
used by Miss IZarhart for a series of flights under the sponsorship of
Purdue University. Lockheed emplovment was more than doubled
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LOCKHEED SUPER-ELECTRA

. i i q ’right Cyclone engines
- er transport is powered with two Wrig y g ,
This 14-passeng rated at 840 h.p. each.
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MARTIN 139
A Wright Cyclone-powered twin-engine bomber.

ed early in 1936 in this west coast factory of 175,000 square feet and
the entire order was delivered during the year. The Army designa-
tion of this basic trainer was BT-g. Features include low-wing, all
metal, full cantilever construction, welded steel tube fuselage with
quickly removable fabric covered side panels and wide tread landing
gear with single leg fork and air and oleo shock absorbers. The en-
tire power plant and accessories were removable as a unit and could
be changed in less than an hour. It was powered with a 400 h.p.
Wright Whirlwind and had a stated high speed of 175 m.p.h., land-
ing at 56 m.p.h.

For export trade, North American produced five models, all low-
wing monoplanes, known as the NA-16. Basically it was the same as
the U. S. Army BT-g and was converted into the several models by
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substituting different wing panels or changing cockpit arrangement.
These five models were two-seat general purpose, two-seat fighter,
two-place bomber, two-place advanced trainer. and single-seat fighter.
Power plants from 223 h.p. to 850 h.p. could be used. as the airplane
had been designed and constructed to accommodate these types. A
stated high speed of 270 m.p.h. was obtained on the single seat fighter
with \Wright Cyclone G-37 engine. North American also delivered
to the Air Corps a modern, mid-wing, all metal monoplane observa-
tion ship. the NO-37. This is a new design 3-place mid-wing mono-

NORTH AMERICAN BOMBER

A two-place military plane, available with of a choice of power plants.
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NORTH AMERICAN XO0-47
A U. S. Air Corps observation plane.

operating as a motor car. The Pitcairn model AC-35 is a two-place
cabin autogiro with folding blades and road drive mechanism. The
company reported that it had a high speed in the air of approximately
100 m.p.h. and 30 m.p.h. on the road, with cruising range of about
three and one half hours with go h.p. engine.

Porterfield Aircraft Corporation, Kansas City, Mo., reported that
it was in production on five models of light planes, powered with War-
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PITCAIRN ROADABLE AUTOGIRO
A two-place cabin autogiro with go h.p. engine.
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of welded steel tube frame, fabric covered. wings of spruce spars,
spruce ribs and aluminum alloy channel drag struts, all fabric cov-
ered, inter-plane and cabane struts of streamline steel tubing and
ailerons of riveted aluminum alloy construction, fabric covered. The
tail group was of welded steel tube construction. with fixed stabilizer

STEARMAN ADVANCE TRAINER

This model 76D, powered with a Pratt & Whitney Wasp Junior engine, can also
be used as a bombing, scouting or observation plane.
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225 h.p. Lycoming R-680-4 engine and was a four-place machine.
Model SR-8B was powered by the 243 h.p. Lycoming R-680-6 motor
and was a five-place machine. Model SR-&C was powered by the 260
h.p. Lycoming R-680-35 engine and was a five-place machine. Model
SR-8DS. also five-place, had a 283 h.p. Wright Whirlwind engine.
The last three were equipped with Hamilton Standard controllable
propellers. The Reliant models had a stated cruising speed of 140
m.p.h. The standard equipment included full cantilever landing gear,
dual controls, brakes, safety glass. and motor car width cabin. The
cabin, as a freighter, was metal-lined.

Stinson expanded its distributor system, adding many prominent
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STINSON RELIANT
This four-five place plane has either a Lycoming or Wright Whirlwind engine.
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TAYLOR CUB
A two-place plane for the private owner with a Continental 40 h.p. engine.

for $1,470 and used only two gallons of gasoline an hour, it was stated.
It had a stated high speed of & m.p.h., cruising at 65 m.p.h. and land-
ing at 30 m.p.h.

Taylorcraft Aviation Company, Alliance, O., in 1936 produced its
first model Taylorcraft under the supervision of C. G. Taylor. The
new model was placed in production for 10 planes a week beginning in
April, 1937. It was a two-place, dual control, high-wing cabin mono-
plane, powered with a Continental A-40-4 engine, a stated cruising
speed of 8o m.p.h., climb of 400 feet a minute, take-off run 425 feet
and landing speed of 35 m.p.h.

Chance Vought Aircraft, Ilast Hartford, Conn., a division of
United Aircraft Corporation, completed 19 years as a manufacturer
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VOUGHT CORSAIR SBU-1
A two-seat scout-bomber with a Pratt & Whitney Twin Wasp Junior engine.
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VULTEE V-1AS TRANSPORT

This single-engine transport carries ten, and is powered with a Wright Cy-
clone engine.
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tible landing gear, for high performance military service. Tandem
cockpits under a transparent canopy provided good vision and protec-
tion for the pilot and the gunner. Armament included four fixed
machine guns. a flexible gun aud both internal and external bomb
racks for a total bomb load of 1.135 pounds. The fuselage was of
monocoque construction without longitudinals. It was 37 feet 10
inches long. The wing span was 30 feet, height 10 feet, weight empty
5.512 pounds. gross weight 8,500 pounds and useful load as an attack

VULTEE ATTACK BOMBER V-11
This two-place attack bomber is powered with a Wright Cyclone F-53 engine.
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WACO DA-6

This two-place military plane is powered with either_ a Wright Whirlwind or
a Pratt & Whitney Wasp Junior.
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WACO D-6

This two-place sport plane is powered with either a Wright Whirlwind or a Pratt
& Whitney Wasp Junior,
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WACO C-6

This four-five place cabin plane offers a choice of power plants including Jacobs,
Continental and Wright Whirlwind engines.

F-6 open-closed biplane. The front cockpit was open when occupied,
but could be provided with a removable windshield and flush-type
cover for pilot operation. The rear pilot’s cockpit had a sliding type
enclosure for open or closed position during flight. It had the same
selection of power plant as the higher-priced cabin plane with the ex-
ception of the 320 h.p. Whirlwind.
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Manufacturers of Engines

Aeronautical Corporation of America, Cincinnati, O., manufac-
tured the Aeronca E-113C engine, a two-cylinder, horizontally op-
posed motor with a piston displacement of 113.5 cubic inches, bore

.25 inches and stroke four inches. The compression ratio was 5.4
and the weight. including hub. was 121 pounds. Its official rating was
36 h.p. at 2,400 r.p.m.

Allison Engineering Company, Indianapolis, Ind., a division of
General Motors Corporation. continued development work on a series
of high-powered, liquid-cooled 12-cylinder V-type engines.

Continental Motors Corporation, Detroit. Mich., produced two
models of aircraft engines. Model A-40 was produced in four series—
2, 3. 4 and 5. The first two were rated 37 h.p. at 2,550 r.p.m. The
latter two were rated 40 h.p. at 2,575 r.p.m. Model W-670 was a seven-

1
s

ST

AERONCA C-113E

This is a two-cylinder, opposed, aircooled engine rated at 36 h.p.

cylinder radial with ratings of from 225 h.p. at 2,175 r.p.m. to 250 h.p.
at 2,200 r.p.m. Model A-40 could be supplied with single or dual igni-
tion. Model W-670 was offered with carburetor or fuel injector.
Jacobs Aircraft Engine Company, Pottstown, Pa., continued the
production of its Models L-4 and L-4M, seven-cylinder, aircooled
radial engines, rated at 225 h.p. at 2,000 r.p.m. at sea level, and intro-
duced a new series, Models L-5 and L-3), rated at 285 h.p. at 2,000
r.p.m. at sea level. Production during the year was about evenly
divided between the two series, which powered the majority of Waco
and Beechcraft four- and five-place cabin planes sold during the year;
and which were standard equipment in several new designs introduced
by other companies in 1936. The L-4MA, a special adaptation of the
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KINNER R-g

This five-cylinder aircooled radial engine is rated at 160 h.p.

160 h.p. at 1,975 r.p.m. A new Kinner engine was the SC-7, a seven-
cylinder radial aircooled motor developing 370 h.p. at 1,900 r.p.m.

at 5,000 feet altitude. It weighed 650 pounds.

Lambert Engine & Machine Company, Moline, Ill., was produc-
ing the Lambert R-266-A radial aircooled engine rated at go h.p.
at 2,375 r.p.m., and planned to increase the horsepower in 1937, pos-
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KINNER K-3

1
32 =
7 5 3
15 g '1616
.
LY
]

This five-cylinder aircooled radial engine delivers roo h.p.
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PRATT & WHITNEY TWIN WASP JUNIOR S:44-G
This is a 14-cylinder, aircooled radial engine rated at 700 h.p.

8
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PRATT & WHITNEY HORNET SsE

A 700 h.p. nine-cylinder aircooled radial engine.
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PRATT & WHITNEY HORNET S1E-G

An 8oc h.p. nine-cylinder aircooled radial engine.

51~

PRATT & WHITNEY HORNET S:2E-G
This nine-cylinder aircooled radial engine develops 8oco 1.p.
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PRATT & WHITNEY WASP S3H1

A 530 h.p. nine-cylinder radial aircooled engine.

mum cooling and minimum fuel consumption. The.policy of the com-
pany was based on the belief that future requirements for both
military and commercial service will call for more horsepower than
was available in 1936. Pratt & Whitney announced that the two-row
tvpe has the same possibilities for future development as the single-
row engine had a decade ago: and company engineers were working
on the development and test of larger models of the two-row engine.

Basically, Pratt & Whitney engines were (llvl(.led into five distinct
groups: The Wasp Junior. Wasp, Hornet, Twin Wasp and Twin
Wasp Junior. In each engine group there were a number of different
engines, each with a separate rating. _b“t the general specifications
of all engines in each group were identical. While Pratt & Whitney's
available engine list contained a large number of units not referred
to here, nevertheless, those which are discussed were the latest
models appearing on their current production list at the beginning
of 1937.

The Wasp Junior had a displacement of 985 cubic inches, an over-
all diameter of 4634 inches. and a bore and stroke of 53¢ inches.
It could be had with either a geared or direct drive, the former weigh-
ing 800 pounds bare and the latter 5906 pounds bare. The geared
form, Model SC-G, the company reported, produced for take-off
600 h.p. at 2,850 r.p.m. and delivered 525 h.p. at 2,700 r.p.m. at
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PRATT & WHITNEY WASP JUNIOR MODEL SC-G

This nine-cylinder, radial, aircooled engine is rated at 6oc h.p.

were I4-cylinder radial aircooled power-plants of two-row design.
The cylinders of these latter engines were arranged in two banks of
seven cylinders each and were staggered for the purpose of adequate
cooling. The Twin Wasp Junior had a displacement of 1.535 cubic
inches while the Twin Wasp's displacement was 1,830 cubic inches.

Twin Wasp Junior Model S2A4-G was rated at 700 h.p. at 2,500
r.p.m. at 8,500 feet. Its overall diameter was 4414 inches and its
overall length 5324 inches. It was a geared engine weighing 1,070
pounds and operating on 87-octane fuel; compression ratio, 6.7:1,
blower gear ratio, 10:1.

Twin Wasp Model SDB-G also was a geared engine with a bare
weight of 1.265 pounds. It produced 1,000 horsepower at 2,600 r.p.m.
for take-off and 950 horsepower at 2,250 r.p.m. at 5,000 feet as a
maximum for continuous cruising. Its bore and stroke were 5%
inches and its overall diameter was 48 inches. Its compression ratio
was 6.7:1 and its blower ratio, 12:1 while its fuel specification was
87-octane.

Ranger Engineering Corporation, Farmingdale, N. Y., a division
of the Fairchild Aviation Corporation, continued development of in-
verted, in-line, aircooled engines. At the beginning of 1937 the com-
pany was in production on the six-cylinder 6-390-D with a stated
horsepower of 150 at 2,350 r.p.m., and the V-770, direct drive, un-
supercharged, 12 cylinders, 290 h.p. at 2,300 r.p.m. The six-cylinder
model was installed in the Fairchild 24 type plane. Five of the V-770
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WRIGHT CYCLONE GR-1820-52 GEARED

With a gear ratio of 16:11, this nine-cylinder aircooled radial engine, of which
there are several models, has a take-off rating of 8go h.p. and an altitude rating
of 775 h.p.

five, seven and nine cylinders: the 14-cylinder Wright double-row
Whirlwind Series, and the Curtiss Conquerors.

The Wright G Cyclone Series represented the latest aircooled
aircraft engine developed by the company. Although of the same
displacement (1,820 cubic inches) as the F and the F-50, the G
Series engines incorporated many refinements and improvements in
design principal. Among them was a new cylinder which has a cooling
fin area of 2,800 square inches against 1,000 square inches in other
Cyclone models. Advancement in foundry technique in the Wright
Aeronautical foundry, made possible the casting of cooling fins on
the G cylinder head as closely spaced as the teeth on a comb and nearly
two inches in depth over the combustion chamber. Cylinder barrels
were of Nitralloy steel, nitrided to obtain a cylinder bore with a sur-
face with three times the wear resistance of ordinary heat-treated
cylinder barrels. Five large nitriding furnaces were installed to ac-
commodate the daily output of Cyclone G cylinders. More accurate
fuel control and the improved cylinder heads on the G Cyclone en-
gine permitted a rating of 1,000 h.p. at take-off with a weight in cer-
tain models of 1.07 pounds per horsepower and fuel consumption
of .43 pounds per horsepower at cruising speed.

Other features of the design and construction of the G Series



NEW THINGS IN THE AIR 377
Cyclones were automatic lubrication of the valve gear from a built-in
system devoid of all external lines or tubes. mechanism for the opera-
tion of two-position hydro-control and constant speed propellers, an
accessory section provided with the driving mechanisin necessary to
meet all of the requirements of modern military and civil transport
service, the dynamic damper counterweight which counteracts tor-
sional vibration at all crankshaft speeds and removes all restrictions
in the operating range, full pressure baffling of the cylinders, im-
proved oil seals and refinements in the supercharger and induction
systems to increase altitude performance.

The G Cyclone was produced in four geared models and their
direct drive counterparts. These were the Cyclone GR-1820-G1
rated at 940 h.p. for take-off. 825 h.p. at sea level, and 830 h.p. at
3,000 fcet; the Cyclone GR-1820-G2 rated at 1,000 h.p. for take-
off, 810 h.p. at sea level, and 850 h.p. at 5,500 feet: the Cyclone
GR-1820-G3 rated at 875 h.p. for take-off. and 840 h.p. at 800
feet ; and the Cyclone GR-1820-(i6 rated at 820 h.p. for take-off and
815 h.p. at 10,500 feet.

The various G Cyclone models differ only with respect to the
amount of supercharging applied. The G-1 has a blower gear ratio
of 5.95 to 1: the G-2 a blower ratio of 7 to 1; the G-3 a blower ratio

WRIGHT CYCLONE R-1820F-2 GEARED

A 750 h.p. nine-cylinder aircooled radial engine with a gear ratio of 16:11. This
engine, known as the GR-1820-3, has a take-off rating of 712 h.p. and an altitude
rating of 697 h.p. at 7,400 feet.
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The F-350 Series Cyclone was produced in four direct drive models
and their geared counterparts. These were the Cyclone R-1820-F52
rated at 8o h.p. for take-off, 745 h.p. at sea level, and 775 h.p. at
5.800 feet; the Cyclone R-1820-F353 rated at 785 h.p. for take-off,
685 h.p. at sea level, and 7435 h.p. at 9.600 feet; the Cyclone R-1820-
I'54 rated at 655 h.p. for take-off, 603 h.p. at sea level, and 6go h.p.
at 15,300 feet; and the Cyclone R-1820-F56 rated at 785 h.p. for
take-oft, 695 h.p. at sea level, and 753 h.p. at 11,300 feet.

Like the engines of the G Cyclone Series, the models of the F-30
Series are identical except for the amount of supercharging applied.
All are nine-cylinder radial, aircooled engines. The F-52 has a blower
gear ratio of 7 to 1; the I'-53, a blower gear ratio of 8.31 to 1; the
F-54 a blower gear ratio of 10 to 1, and the F-56, a blower gear ratio
of 8.83 to 1. Characteristics common to all F-50 models are: bore,
6.125 inches; stroke, 0.875 inches; compression ratio, 6.40 to I;
diameter, 54)4 inches; dry weight, (geared) 1,070 pounds, (direct
drive) 975 pounds.

The single-row Whirlwind models of five, seven, and nine cylin-
ders, which have been under development for over 16 years, were
also refined during 1936. The ratings of the series were : five-cylinder
175 h.p.; seven-cylinder 235 h.p.; 250 h.p., 285 h.p. and 320-350 h.p.
The nine-cylinder Whirlwinds of 330 h.p., 365 h.p., and 420-450 h.p.
were characterized as ‘“‘de luxe equipped” Whirlwinds due to their
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WRIGHT WHIRLWIND DOUBLE ROW
A 14-cylinder aircooled radial engine rated at 705 h.p.
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WRIGHT WHIRLWIND R-g75-E

A nine-cylinder, aircooled radial engine rated at 330, 365, 420 and 4350 h.p.

WRIGHT WHIRLWIND DOUBLE ROW GEARED

With a gear ratio of 4:3 this 14-cylinder aircooled radial engine develops 765 h.p.
When geared 16:11 this 14-cylinder aircooled radial engine delivers goo h.p. for
take-off and 8oc h.p. at 6,000 feet.
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purposes. Its new navigating instruments included the Hagner posi-
tion finder, for marine as well as aeronautical use, the Maxson naviga-
tion computer and the commercial models of the Kruesi radio compass,
several hundred of which were delivered to the Army Air Corps in
1936. Fairchild developed the world’s largest acrial camera, the Fair-
child Tandem 10-Lens, for the specific purpose of minimizing the con-
trol work required in the course of the Rio Grande Survey in New
Mexico for the Soil Conservation Service of the Department of Agri-
culture. The 10-lens camera consisted of two Fairchild T-3A five-lens
cameras coordinated on a special high precision mount of aluminum
alloy, highly machined and carefully heat-treated to assure accuracy.

General Electric Company, Inc., Schenectady, N. Y., continued
its development program on superchargers, its test set-up measuring
the power required and the exact amount of pressure rise obtained
from a gear-driven supercharger at various engine speeds. Develop-
ment was also continued on different types of two-stage superchargers
for high altitude operation.

General Tire & Rubber Company, Akron, O., carried a full line of
its patented General Streamline Airplane tires, designed to reduce
parasitic drag and increase stability and the shock-absorbing qualities
of the landing gear. The tire was produced in sizes of from 21 to 65
inches. The company also was developing a new line of Smooth Con-
tour Streamline tires in sizes from 27 to 65 inches. A new line of aero-
nautical mechanical rubber goods was being manufactured in the new
plant at Wabash, Ind.

The B. F. Goodrich Company, Akron, O., developed new rubber
products for aviation use, continued refinements in its aircraft tires,
and at the beginning of 1936 was manufacturing 50 different things
for the aeronautical industry. Working with transport line technicians
Goodrich engineers improved the Goodrich de-icers, particularly in
the method of fastening them to aircraft surfaces where ice forms
during flight. Blind riveting, made possible by a special tool for in-
serting the rivets, took the place of the former cement process. The
company developed the “Rivnut,” a hollow, threaded rivet which can
be applied entirely from one side of a metal surface, and it is now in
use for the mechanical installation of de-icer equipment. The Good-
rich “Rivnut” can be obtained with a key underneath the head to pre-
vent turning, and two special tools, also devised and developed by Good-
rich, are available, the first to cut a seat for the key and the second, a
heading tool with a threaded mandrel which engages all the threads
and heads the “Rivnut” on the inaccessible side of the work. “Rivnuts”
are also made with closed ends for use in sealed compartments. The
Goodrich ““Slinger Ring” was generally adopted for air line use. It is



NEW THINGS IN THE AIR 303

a system of keeping the propeller free of ice by means of a spinner
over the propeller hub, which feeds an anti-freeze solution along the
surfaces of the blades. The flow is controlled by an ¥clipse special
metering pump. The Goodrich airplane tire and brake testing depart-
ment, where “laboratory landings’™ can be made, reproducing with ac-
curacy what happens to tires, wheels and brakes when an airplane tire
hits an airport under load, was in use consistently under the direction
of tire engineers. This testing equipment was designed to record the
“split second” of tire impact and to duplicate almost exactly the actual
landing of an airplane in service so that causes and effects can be an-
alyzed and construction changes recommended to improve perform-
ances and increase safety. Augmenting this test Goodrich also used
the so-called “guillotine” in which tires are subjected to the impacts
of a metal plunger dropping down a g6 foot shaft, the drive test in
which tires are revolved at high speeds against a dynamometer and the
“torture chamber” where tires are inflated with water until they burst.
The Goodrich refrigerated wind tunnel, largest of its kind, in which
much of the preliminary study of ice was conducted while “de-icers”
were being developed, was also in use during 1936 on a number of pro-
jects of interest to commercial and military aviation. This tunnel is
capable of producing a laboratory blizzard.

Goodyear Tire & Rubber Company, Akron, O., continued its de-
velopment of airplane tires, tubes, wheels, brakes and brake controls
to meet the constantly changing requirements of the industry. Good-
year's most important contribution in 1936 was the development of
the airbrake for the huge Boeing bombers. The hydraulic brake
seemed to have limitations on the larger wheels so Goodyear resorted
to the use of compressed air, a feature of which was an ingenious
metering device which permitted the pilot to exert the exact degree of
braking power required. The Goodyear tires for the Boeing bombers
were 55 inches in diameter and 19 inches wide on a 23-inch wheel.
Goodyear continued producing its line of Airwheel tires in sizes from
12 by 5 by 3 inches to 45 by 20 by 10 inches, as well as special sizes for
military use. The Goodyear fleet of blimps continued to make annual
records for operations without an accident, at the end of 1936 having
carried 236,203 passengers without injury in 2,437,413 miles of flying.

Gulf Refining Company, Inc., Pittsburgh, Pa., developed a grow-
ing market for its aviation gasoline and lubricants, and through its
aviation department carried on a number of important projects in co-
operation with various branches of the aviation industry.

Hamilton Standard Propellers, East Hartford, Conn., a division
of United Aircraft Manufacturing Corporation, reported that its two-
position controllable pitch propellers were becoming standard equip-
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International Flare-Signal Company, Tippecanoe City, O., com-
pleted an important development program involving major improve-
mernts in its line of parachute flares which represent unusual features
of economy, flexiblity of installation, safe and positive operation, and
outstanding service efficiency. There is an “approved” International
flare specially designed to meet each classification requirement of the
Department of Commerce.

The J. V. W. Corporation, Newark, N. J., was organized to handle
purchases of aviation equipment for foreign countries, and at the same
time became sole distributor for the Link Trainer, used for instrument
and radio beam flying training.

Kendall Refining Company, Inc., Bradford, Pa., continued to
supply the air line and private flying trade with its line of lubricants,
specializing in its Kendall 30-Hour oil.

Walter Kidde & Company, Inc., New York, announced that over
9o per cent of modern transport planes were equipped with their Lux
fire control system, which is a cylinder of liquid carbon dioxide under
850 pounds of pressure released through a perforated duralumin ring
surrounding the engine. The system can be arranged to operate either
manually or automatically. The cylinder may be placed at any con-
venient point in the fuselage with the control knob on the instrument
panel. When released, the carbon dioxide forms a white blanket. re-
sembling snow, which smothers the fire. The company also manufac-
tures portable extinguishers for airplanes and airports, life vests, life
rafts, inflatable flotation systems and crash trucks.

Kollsman Instrument Company, Inc., of Brooklyn, New York.
again expanded its personnel and plant facilities to keep pace with the
continuing growth of its foreign, domestic, and Government business.
Many improvements were made in instruments, and many new prod-
ucts released, resulting in a complete line of flight and engine instru-
ments. One of the outstanding improvements was the development of
a new vertical speed indicator (rate of climb) of the self-contained
type. The usual separate air chamber was eliminated. Development
work was continued on the Kollsman rim lighting system of lighting
instruments for night flying. Among the new products released were
a remote-reading magnetic tachometer, a standard magnetic tachom-
eter, an electrically heated Pitot static tube, a remote indicating system
called “Telegon”, and an aperiodic compass.

Leece-Neville Company, Cleveland, O., supplied the industry with
three sizes of 12-volt, voltage-regulated engine-driven generators
and three sizes of two-voltage generators to supply a high voltage for
aircraft radio, at the same time making available the normal voltage

types.
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seven different designs of its Dicks hollow steel propeller blades as
standard equipment for the Army and Navy, using both adjustable
and the latest type of controllable pitch hubs. In diameter the designs
ranged between seven feet nine inches for 200 h.p. engines to 13 feet
for the 800 h.p. geared engines. All seven designs incorporated
results of the latest Government research in resonant vibration fre-
quencies in propeller blades. They were of the welded type, made
of special electric furnace chrome vanadium steel and heat-treated
after fabrication. During fabrication they were tested by the mag-
naflux method, which unfailingly reveals any serious defect in the
steel or weld of a blade. Constructed of materials which resist cor-
rosion and abrasion the Dick blades were adapted to the new hub
designs, because bearing races might be located directly on the blade
shank and the buttress threads carrying the centrifugal loads could be
cut directly on the shank. At the beginning of 1937, they were being
used by the Army, Navy and air lines.

The Pyle-National Company, Chicago, continued to supply the in-
dustry with airport and aircraft lighting apparatus, which was stand-
ard equipment on several air lines.

RCA Manufacturing Company, Inc., Camden, N. J., a subsidiary
of Radio Corporation of America, through its aviation radio section at
the beginning of 1937 was developing and improving radio apparatus
to reduce the cost of radio communication equipment for air lines,
airports and private owners. RCA airport radio traffic control appar-
atus was supplied to many leading airports in 1936. A new line of
equipment for the private owner was produced in the forms of AVR-
7 aircraft weather-entertainment receiver and AVR-7-A weather
communications receiver and AVT-3-A transmitter. Multi-frequency
air line point-to-point and ground-to-ship transmitter equipment was
supplied to many air transport companies, including ship receivers
types AVR-3 communications, AVR-2 weather and AVR-j5 all wave
ground station receiver. Crossed loop runway localizers forming an
attachment to the standard AVT-1-A airport traffic control transmit-
ter, superseding the AVT-1, were installed at Floyd Bennett Field,
New York, and Cleveland Municipal Airport. The trend of the RCA
development was to produce non-obsolescent equipment capable of use
with improved apparatus year after year. Among developments under
way at the beginning of 1937 were equipment for applying facsimile
transmitter apparatus to existing point-to-point circuits on the surface,
thereby speeding up transmission of that traffic and placing it definitely
in a secrecy band. That equipment also was intended to materially
reduce interference caused by closely allied frequencies as well as to
permit a reduction in personnel at certain outlying point-to-point
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June 20-July 5

June 23

June 23

June 25

June 27

June 27

June 29

June 3o0-July 2
July 2

July 3

July 3-5

July 4

July 11

July 30

Aug. 1

Aug. 1

Aug. 8

Aug. ¢9-11

Sept. 2-3

Sept. 4

Soaring Society of America holds seventh annual meet at Elmira, N. Y.

Mackay Trophy presented to Major Albert W. Stevens and Captain Orvil
Anderson, U. S. Air Corps, for their stratosphere flight of 72,304 feet in
the National Geographic-Army Air Corps stratosphere balloon ¢ Ixplorer
1I”” on November 11, 1935.

Maryse Hilsz sets women’s world altitude record of 46,048.725 feet at
Villacoublay, France. (Potez 506 biplane, Gnome-Rhone engine.)

Helen MacCloskey, pilot, and Mrs. Monro MacCloskey, passenger; set
women’s world distance record for light airplanes in the first category of
524.126 miles from Chicago, Tll., to Endless Caverns, Va. (Lambert
Monocoupe, Lambert engine.)

U. S. Post Office Department settles air mail suits for $6o1,511.08, with
Northwest Airways, Western Air Express, Transcontinental & Western
Air and American Airways.

Seventeenth Annual Royal Air Force Display held at Hendon, England.

Major General Frank M. Andrews and Major John Whiteley set world’s
distance record for amphibions, flying non-stop 1,429.685 miles from San
Juan, Puerto Rico, to Langley Ield, Va. (Douglas YOA-5, 2 Wright
Cyclone engines.)

Airship ““Hindenburg’ makes record east-west crossing of the Atlantic from
Friedrichshafen, Germany, to Lakehurst, N. J., in 352 hrs. 49 min.

Collier Trophy for 1935 presented to Donald W. Douglas for the develop-
ment of the Douglas DC-2 transport airplane.

Henry Ford buys for Greenfield Village exhibit, Dearborn, .\Iic.h., the old
shop in Dayton, O., where the Wright brothers invented the airplane.

National Balloon Races held at Denver, Colo.

R. A. Kling sets world speed record for 100 kms. of 227.793 m.p.h. for I.ight
airplanes in the second category at Denver, Colo. (Keith-Ryder ‘‘Special,”’
Menasco engine.)

Kings Cup Race won by Charles C. Gardner at 164.5 m.p.h. in England.
(Percival Gull, DeHavilland Gypsy engine.)

Annctte Gipson sets women’s world speed record for 100 kms. of 123.247
m.p.h. for light airplanes in the second category at Newark, N. J. (Lam-
bert Monocoupe, Lambert engine.)

Louis Bleriot, one of the pioncers in aviation and the first man to fly across
the English Channel, dies in Paris, Irance.

Fritz Sterling sets South American speed record for transport planes flying
from Mendoza, Argentina, to Buenos Aires, Argentina, average speed of
188 m.p.h. (Douglas DC-2, 2 Wright Cyclone engines.)

Margaret Tanner makes women’s world speed record for 100 kms. of 66.672
m.p.h. for seaplanes in the second category. (Aeronautical Corporation
Aeronca, Aeronca engine.)

Airship “Hindenburg’’ makes record west-east crossing of the Atlantic from
Lakehurst, N. J., to Friedrichshafen, Germany, in 42 hrs. 53 min.

Harry Richman and Henry T. (Dick) Merrill fly from Floyd Bennett Field,
New York, to Llwyncelyn, Wales, in 18 hrs. 38 min. on an attempted
flight t)o London. (Airplane Development Vultee, Wright G Cyclone
engine.

Louise Thaden and Blanche Noyes make women’s east-west transcontinen-
tal speed record flying from Floyd Bennett Field, New York, to Los
Ang_eles), Calif., in 14 hrs. 55 min. 1 sec. (Beechcraft, Wright Whirlwind
engine.



Sept.

Sept.
Sept.

Sept.

Sept.

Sept.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

Nov.

Nov.

Nov.
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45

4-8

13

14-15

29-Oct. 1

1-19

5-11

7-24

17

21

23

28-30

2

4

18

Mrs. Beryl Markham flies from Abingdon, England, to Baleine, Nova Scotia,
on an attempted flight to New York, in 24 hrs. 30 min. (Percival Vega
Gull, DeHavilland Gypsy engine.)

National Air Races held at Los Angeles, Calif.

Deutsch de la Meurthe Cup Race won by Yves Lacombe at an average
speed o)f 243 m.p.h. at Etampes Aerodrome, France. (Caudron, Renault
engine.

Harry Richman and Henry T. (Dick) Merrill fly from Southport Beach,
England, to Musgrave Harbor, Newfoundland, on attempt to reach New
York non-stop. (Airplane Development Vultee, Wright G Cyclone
engine.)

Squadron Leader F. R. D. Swain makes world altitude record of 49,944.121
fect at Farnborough, England. (Bristol ““Special,” Bristol Pegasus en-

gine.)

England-to-Johannesburg, South Africa, air race won by Charles W. A.
Scott and Giles Guthrie in 52 hrs. 56 min. (Percival Gull, DeHavilland
Gypsy engine.)

H. R. Ekins, New York World-Telegram, completes .round-th_e-world trip
in 18 days, 14 hrs. 56 min., traveling the 25,000 miles by air.

Jean Batten flies solo from Lympne, England, to P_ort Darwin, Australia,
in a record time of 5 days, 21 hrs. 3 min. (Percival Gull, DeHavilland

Gypsy engine.)

Jean Batten makes first solo flight from England to New Zealzmd in 11 days,
1 hr. 25 min. (Percival Gull, DeHavilland Gypsy engine.)

Kurt Bjorkvall flies from Floyd Bennett Field, New York, on projected
flight to Stockholm, Sweden, but 1s forced down in the Atlantic ocean
off the Irish coast and is picked up by a fishing boat. (Bellanca Pace-
maker, Pratt & Whitney Wasp engine.)

Pan American Airways System opens new passenger service across Pacific
to Manila carrying five newspaper men on 2 round trip flight.

Mitchell Trophy Race won by Lieut. John M. Sterl_ing, U._ S. Army Air
Corps, at a speed of 217.546 m.p.h. at Selfridge Field, Mich. (Consoli-

dated PB-2, Wright engine.)

Pan American Airways System opens regular commercial passenger service
across the Pacific from California to Manila.

The “Philippine Clipper’’ lands at Macao on survey flight from Manila to
complete Pan American Airways route across the Pacific from California

to the Orient.

Capt. James A. Mollison flies from Floyd Bennett Field, New York, to
a(?roy:[ion Airport, London, England, via Newfoundland making a record
for the flight from Newfoundland to Croydon of 13 hrs. 17 min. (Bellanca

Flash, Pratt & Whitney \Wasp engine.)

John H. Shobe makes new speed record from New York to Boston flying
the 190 miles in so min. 30 sec. at an average speed of 227.5 m.p.h.

(Beechcraft, Jacobs engine.)

“Hawaiian Clipper’’ arrives at Alameda, Calif,, completing first regular
passenger flight to Manila and return.

André Japy flies from Paris, France, to Hanoi, China, in so hrs. 5o min.
40 sec. making world record. (Caudron Simoun, Renault engine.)
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SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record......civeirenernnneennns Speed, 380.952 km.p.h. (236.712 m.p.h.)
Attileo Bisco and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 125
cngines, Monte-Cavo, Monte Nerone, Ansedonia course, September 23, 1935.

National (U.S.) Record..viveencsesnrasnnsennnas Speed, 307.234 km.p.h. (190.906 m.p.h.)
D, . Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, I'loyd Bennett FicId——BoIling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1933,

SPEED FOR 5000 KILOMETERS (3106.849 MILES)
International Record....c.vvivviiinnininaninn., Speed, 272.030 km.p.h. (169.031 m.p.l.)
D, W. Tomlinson, pilot; J. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 HP engines, Iloyd Benuett Ileld——Bollmg Field—Willoughby
Spit—I1loyd Bennett IField Course, May 16-17, 1935.
National (U.S.) Record. v tininiierenenireneeneneaaosneanennnans Same as above.

SPEED FOR 10,000 KILOMETERS (6213.698 MILES)

International Record.......ivvuivean.vnnn. vuns Speed, 149.853 km.p.h. (93.114 m.p.h.)
J. Le Brix and M. Doret, France, Dewoitine airplane, Hispano- Suiza 650 HP engine,
Istres, June 7, 8, 9, and 10, 1931.

National (U.S.) 2 . None established.

CLASS C—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

ALTITUDE
International Record......v.oeeeeiiiineneennnennraennnn 13,178 meters (43,234 817 feet)
Vladimir Kokkinaki, Russia, C.K.B. 26 monoplane, 2 M. 85 800 HP engines, at Moscow,
August 3, 1936.
National (US) Record..ovvevine ieevint e iieeiananns 8,578 meters (28,143 feet)
Lieut. H. R. Harris, U.S.A.S., USA-TP-1, Liberty 400 HP engine, at Wright Field,
Dayton, Ohio, May 21, 1924,

SPEED TIFOR 1000 KILOMETERS

International Record........cvriveivinnnnnnnnn. Speed, 390.371 km.p.h. (242,565 m.p.h.)
Attileo Biseo and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 1":
engines, Monte Cavo-Monte Nerone Ansedonia course, September 23, 1935,

National (U.S.) Record...vuveeeeeennneneranens Speed 308.470 km.p.i. (191.674 m.p.h.)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1_monoplane, 2 Wright
Cyclone 710 HP engines, Floyd Bennett lxcld—BoIlmg Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935.

SPEED FOR 2000 KILOMETERS

International Record.....ccvuuurvr vreenenenn.. Speed, 380.952 km.p.h. (236.712 m.p.h.)
Attileo Biseo and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935,

National (U.S.) Record..veeeuerrnnnnreresnnnnn- Speed, 307.234 km.p.h. (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 _monoplane, 2 Wright
Cyclone 710 HP engines, Floyd Bennett Field—Bolling Field—Willoughby Spit—Floyd
Pennett Field course, May 18, 1935,

SPEED FOR 5000 KILOMETERS
International Record..iorinieieerinnnnnnnnnnnns Speed, 272.030 km.p.h. (169.031 m.p.h.)
D. . Tomlinson, pilot; J. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 HP engines, Floyd Bennett TField—Bolling Field—W:illoughby
Spit—Floyd Bennett Field course, May 16-17, 1935,
National (U.S.) Record. . vuvniiiiiine it iineiineneorsennennnn.s Same as above.



AVIATION CHRONOLOGY AND RECORDS

417
CLASS C—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

ALTITUGDE i
International Record......oooouiiinininieineinnnaanns 12,101 meters (39,701.364 feet)
Kokkinaki, Russia. C.K.I} 26 monoplane, 2

2 M.83 800 HI engines, at Tchelcovo, August
21, 1936.

National (U.S.) Record.....cvcveeruio..nn eieteencaca.ene 6,346 meters (20,820 feet)
Waldo Waterman, Bach airplane, Wright J-6 engine, Los Angeles Airport, Los An-

geles, California, July 26, 1929

SPEED FOR 1000 KILOMETERS

International Record.....cvienieneinraneannnes Speed, 390.371 km.p.h. (242.565 m.p.h.)
Attileo Biseo and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 .:\lfa-Romco 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935.

National (U.S.) Record....vocivininrinennnnnnns Speed, 308.470 km.p.h. (191.674 m.p.h.)
D. W. Tomlinson, pilot; J. S. Rartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, I‘lovd Bennett Iield—Bolling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,

SPEED FOR 2000 KILOMETERS

International Record......ccveririinrnnenrasaans Speed, 380.952 km.p.h. (236.712 m.p.h.)
Attileo Pisco and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935.

National (U.S.) Record. .verrerercecenranaraass Speed, 307.234 km.p.h. (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Rartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, IFloyd Rennett Field—Bolling Field—Willoughby Spit—Flovd
Bennett Field course, May 18, 1935.

SPEED FOR 5000 KILOMETERS

International R et tereneananacassnnnsaans Speed, 272.030 km.p.h. (169.031 m.p.h.)

nlgfn\—{f.m%’(lmﬂ\iﬁig;. pilot; T. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 HP engines, Floyd Bennett Field—Bolling Field—Willoughby
Spit—I-lovd RBennett Field course, May 16-17, 1935. S .

National (U.S.) Record. . vuveeuueeisasasneaasssssenassscssneneancnane ame as above.

CLASS C—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE 1003
International Record.....ovenniinaeraraescaasaanuenns 11,005 meters (36.105.567 feet)
\ladimir Kokkinaki, Russia, C.K.B. 26 monoplane, 2 M.85 800

HP engines, at
Tchelcovo, September 7, 1936.

Nati TS.) RECOIQ. o e v vannonnesosnsssasnonn s +++2,049 meters (6,722.420 feet)
aﬁi‘éﬁ?.l %J SR) Hi?—?—fg, UJ.S.A.S.. Barling Bomber, 6 Liberty 400 HP engines, Wright
Field, Dayton, Ohio, October 25, 1923.

SPEED FOR 1000 KILOMETERS

International Record.....ooouuosnsnsoonsoonsss- Speed, 390.371 km.p.h. (242.565 m.p.h.)
Attileo P.ilsco and Gori Castellani, Italy, 5."79 I-MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935,

National (U.S.) Record...ceseerensnrsssneses --Speed, 308.470 km.p.h. (191,674 m.p.h.)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, Floyd Bennett Field—Bolling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935.

SPEED FOR 2000 KILOMETERS Soeed

International RecOrd. . .oeveeecesseoszsnsessas -« «Speed, 380.952 km.p.h. (236.712 m.p.h.)
A\ttilet()or};:li]scgec:ﬁ:(? Gori Castellani, Italy. §-79 I-MAGO airplane, 3 Alfa-RomeOPIZS
engines. Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935.

National (U.S.) RECOIAs.seceencecsererssanse ~-Speed, 307.234 km.p.h. (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710° HP engines, I'loyd Bennett Field—Bolling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935.

SPEED FOR 5000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
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LIGHT AIRPLANES—CLASS C—THIRD CATEGORY
Multi-seaters weight cmpty less than 280 kgs. (617.288 lbs.)

AIRLINE DISTANCE

International Record. .o ieincnerrininnenanann 1,634.750 kilometers (1,022,212 miles)
Captain Jaroslav Polma and TL.t. Frantisck Zcleny, Czechosloy akia, Praga E.114 airplane,
Praga B 29, 36 IIP engine, from I'rague, (/cchn\lu\"tl\m to Moscow, Russia, August
30-31, 1936.

National (U.S) Recordovovivn it i 1,154,000 kilometers (717.061 miles)
Wilson L. JMills and Constance Righter, Aeronca monaplane, Aeronca 36 HP engine,
from Miami, Fla., to Winston-Salem, N. (., May 27, 1936.

ALTITUDE
International RecOrd...ac.visernseioseaesennervannannn 6,951 meters (22,805.049 feet)
Giovanni Zappetta, pilot; Ragusa Francesco, passenger, Imly, N5 monoplane, Pobjoy
75 HP engine, Montecelio, Deccember, 1933.
National (U.S.) Record.....ccve. . tiimrneneracenana... 4,244 meters (13,923.843 feet)
Edna Rudolph, pilot, Thornton Waggoner, passenger, Curtiss Wright Junior airplane,
Szekely 43 HP engine, East St. Louis, Illinois, May 31, 1931,

SPEED FFOR 100 KILOMETERS
International Record..cvoqvecnnrerennrneeennanss Speed, 222.579 km.p.h. (138.304 m.p.h.)
Sebastiano Bedendo, pllot Rinaldo Stenico, passenger; Italy, N-5 airplane, Pobjoy 75
ITP engine, Ruderi od Infern'\ccm temporary course, February 17, 1935,

National (U.S.) Record... ... .civiivrnitnininineevaeenrnnnanes None established.
SPEED FOR 500 KILOMETERS
International Record. . oo ernnineiennnrnennnnns Speed, 213.676 km.p.h. (132.772 m.p.h.)

Sebastiano Bedendo, pilot; Rinaldo Stenico, passenger; ltaly, N-5 airplane, Pobjoy 75
HP engine, Ruderi od Tnfernaccio temporary course, IFebruary 16, 1935, i
National (U.S.) Record....cuceeierniernneraaocnasacsssonnnncnsenn None established.

SPEED TFOR 1000 KILOMETERS
International Record..... ..o viveninn v un Speed, 195.760 km.p.h. (121.639 m.p.h.)
Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 HP engine, Ville
sauvage-La Marmogne course, October 6, 1933, .
National (U.S.) Record.u.se.eerunensoeensoaecnsurosssssnanssaronss None established.

LIGHT AIRPLANES—CLASS C—FOURTH CATEGORY

Single-seaters weight empty less than 200 kgs. (440.920 1lbs.)

AIRLINE DISTANCE
International Record......veeevese . voennnnnnons o 852.100 kilometers (529.469 miles)
G. TFauvel, France, Maubaussin Peyret Type 10. No. 1 airplane, A\.B.C. Scorpion
engine. Samt Inglebert to Pau, September 10, 1929.
National (U.S.) Record..vueeeeenreearenseeaonsenoseanons 723.401 kms. (449.5 miles)
Edward W. Stitt, Aeronca C-2 airplane, Aeronca 107A engine, Toledo, Ohio, to Laurence-
ville, Virginia, Novembcr 24, 1935.

ALTITUDE
International Record..........viiiiineeneninnneensr..5,921 meters (19.425.814 feet)
Miss Irene I. Crum, United States, Aeronca (-2 Scout monoplane, Acronca E113C 36
HP engine, Ga]]molm Ohio, August 23, 1936.

National (U.S.) ReCOTd. . .uunuunuresseereunnieenenareeeroienaaaonnas Same as above.
SPEED FOR 100 KILOMETERS
International Record...vv . vevevenenennnnneennen Speed 221.307 km.p.h. (137.513 m.p.h.)
S. Whitman, United States, “Whitman Special,”” Pobjoy “R’” 95 HP engine, New
Orleans, Louisiana, February 14, 1934.
National (U.S.) RECOTA . v vmeeamsrnsne e eaesassesnnennennonnne Same as above.
SPEED FOR 500 KILOMETERS
International Record..........ccovuviuine.nn.. Speed, 120.406 km.p.h. (74.817 m.p.h.)

Benjamin King, United States, Aeronca (-2 Scout monoplane, Aeronca E113A 36 IIP
Engine, Hampton Roads, Virginia, permanent speed course, April 26, 1936,
National (U.S.) ReCOTd. it eninterettinra s et sarnenaaansaroraennne.s Same as above.

SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
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SEAPLANES—CLASS C2

AIRLINE DISTANCE
International Record........... eeeceressesesaana 5,280.015 kilometers (3,281.402 miles)
Lt. Comdr. Knefler McGinnis, USN, Lt. J. K. Averill, USN, NAP T. P. Wilkinson,
USN, pilots; C. S. Bolka, A. E. J. Dionne and E. V. Sizer, crew; United States, Navy
XP3Y-1 seaplane, 2 Pratt & Whitney 825 HP engines, from Cristobal Harbor, Canal
Zone, to San Francisco Bay, Alameda, California, October 14-15, 1935.
National (U.S.) Record...us . eeeeeneencesssnarsasessnnnsenes eees.s.s..Same as above.

EROKEN LINE DISTANCE
International Record.e.venveeeneneconnees veeness.5,541.392 kilometers (3,443.255 miles)
Lt. Comdr. Knefler McGinnis, USN, Lt. J. K. Averill, USN, NAP T. P. Wilkinson,
USN, pilots; C. S. Bolka, A. E. J. Dionne and E. V. Sizer, crew; United States, Navy
XP3Y-1 seaplane, 2 Pratt & Whitney 825 HP engines, from Cristobal Harbor, Canal
Zone, to San Francisco Bay, Alameda, California, October 14-15, 1935,

National (U.S.) Record..e.ceeseeensesnoacenansncocncs erereerenaaaann Same as above.
ALTITUDE
International Record......... ereaesrenenn Cerensees «.+11,753 meters (38,559.594 feet)

Lieut. Apollo Soucek, U.S.N., United States, “Apache,” Pratt and Whitney 425 HP
_engine, supercharged, at Washington, D. C., June 4, 1929, )
National (U.S.) ReCOTA..evuevsensneerencesassascssassosssnsnsess...Same as above,

MAXIMUM SPEED
International Record. . ...oev.vuuen. esreessanas Speed, 709.209 km.p.h. (440.681 m.p.h.)
Francesco_Agello, Italy, MC 72 seaplane, Fiat A.S. 6 engine at de Desenzano-Garda,
October 23, 1934,
National (U.S.) Record.........o0ve.vasee «....Speed, 395.439 km.p.h. (245.713 m.p.h.)
Lieut, James H. Doolittle, U.S.A.S., Curtiss R3C-2 Curtiss V-1400, 600 HP engine,
Bay Shore, Baltimore, Maryland, October 27, 1925,

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD

SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record......... ceeaees tea.eensne Speed, 629.370 km.p.h, (391.072 m.p.h.)
Guglielmo Cassinelli, Italy, Macchi C.72 seaplane, 2400 HP Fiat AS 6 engine,
Falconara-Pesaro permanent course, October 8, 1933.

National (U.S.) Record.......... eeeseaaann. Speed, 338.944 km.p.h. (241.679 m.p.h.)
Lieut. G, T. Cuddily, U.S.N., Curtiss R3C-2 Curtiss V-1500, 700 HP, at Norfolk,
Virginia, November 13, 1926,

SPEED FOR 1000 KILOMETERS (621.369 MILES)

International Record, ... iveinnniiiennnnnanesn Speed, 313.261 km.p.h. (194.651 m.p.h.)
Mario Stoppani and Amelio Novelli, pilots; Marco lLuzzatti and Remigio Visintin, pas-
sengers; Italy, Cant Z, 506 seaplane, 3 Fiat A/59 R engines, Tuly 7, 1936.

N‘“‘O’?ﬂl (US) Record. v eerrennnennnenneeessSpeed, 265.606 km.p.h. (1635.040 m.p.h.)
Major-Gen. F. M. Andrews, pilot; J. (5. Moran and [1. O, Johnson, crew; United States,
Martin B-12.A seaplane, 2 PP & W “IHornet” 700 HD engines, August 24, 1935,

SPEED TOR 2000 KILOMETERS (1242.739 MILES)
Internzginnal Record. . vii e ieeii i, Speed, 307.311 km.p.h. (190.954 m.p.h.)
Slario Stoppani and Amelio Novelli, pilots; Marco Luzzatti and Remigio Visintin, pas-
N sengers; Italy, Cant Z. 506 seaplane, 3 Fiat /59 R engines, July 7, 1936.
sational (U.S5 Record. . ...nnsens i Speed, 253.182 km.p.h, (157.319 m.p.h.)
I1';.dwxx'1 Musick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4
ratt and Whitney 670 HP “Liornet” engines, August 1, 1934,

SPEED FOR 5000 KILOMETERS (3106.849 MILES)
International Record.,................. vever....Speed, 139.567 km.p.h. (86.723 m.p.h.)
leut. de Vaisseay Paris, and M. Gonord, France, Latecoere 28-3 seaplane, Hispano-

Suiza 600 T i 3
Nationa} (U.S.{)PREeanOl:;, at Arcaclhon, June 4 and 35, 1931.

SPEED FOR 10,000 KILOMETERS (6213.698 MILES)
Neither Internationg] nor National (U.S.) Record has been established.

veusee..None established
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CLASS C2—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.660 feet)

International Record. .- .. veouroeroeearoecacaonnnnnenenn Weight, 7,533 kgs. (16,608 lbs)
Boris Sergievsky, United States, Sikorsky S- 42 seaplane, 4 Pratt and Whitney ‘“Hornet”
650 HP engines, Bridgeport, Connecticut, April 26, 1934,

National (U.S.) Record...ceceeiterretiioterneerusseneareiansenanan Same as above.

LIGHT SEAPLANES-—CLASS C2—FIRST CATEGORY
Multi-seaters weight empty less than 680 kgs. (1,499.128 lbs.)

AIRLINE DISTANCE

International Record.......... ... .. ... ........568.871 kilometers (333.479 miles)
J. V. Pissemenny, pilot; V. P. Kusnetsov, passenger: Russia, AIR-6 monoplane sea-
plane, M.11 100 I’ engine, from Eisk to T'cheskany, ()ctuhcr 19, 1936.

National (U.5.) Record....... oo v ... 388.978 Kilometers (241.699 miles)

Borntraeger and Stafford. Kitty Hawk seaplane, Kinner 125 HP engine, from JMiami to
Daytona Beach, Florida, March 23, 1935.

ALTITUDE

International Record. ... ... civ.vienirerinennenenenanan 7,362 meters (24,153.470 feet)
Ingenieur Furio Nlclot pilot; Mariano Lanciani, passenger; Italy, Fiat A.S.I.C.N.A.
seaplane, C.N.A. C-7 engine, Littorio airport, December 28, 1932.

National (U.S.) Record......voeeveene.... i teaitteceeeteraneeas None established.
SPEED FFOR 100 KILOMETERS (62.137 MILES)
International Record......voeivieveinneannnnnns Speed, 189.433 km.p.h. (117.708 m.p.h.)

Lallouette and Boulanger, France, Farman 231 seaplane, Renault 95 HP engine,
Draveil-Montereau course, March 28 1931.
National (U.S.) Record...... teeeesvecteaaanenans Ceeaai et None established.

SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.

SPEED FOR 2000 KILOMETERS (1242.739 MILES)
Neither International nor National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2—SECOND CATEGORY
Single-seaters weight empty less than 570 kgs. (1,256.622 lbs.)

AIRLINE DISTANCE

International Record....oouiveinaneierenennnanconnaens 355.988 kilometers (221.20 miles)
Benjamin King, United btates, Aecronca C-3 seaplane, Aeronca E113A 36 P engine,
from Port Washington, L.I., N.Y., to Naval Air Station, Anacostia, D. C., June 25, 1935.

National (U.S.) Record. . cuereeiitinnreierrnereioeeneeenaseaneaiocn.s *Same as above.

ALTITUDE

International Record.......c.cviiiinennnn.inrnoonnacnas 8,411 meters (27,595.061 feet)
Furio Niclot, Italy, ETA-CNA seaplane, CNA C7 160 HP engine, Littorio airport,
Rome, Italy, November 6, 1933.

National (U.S.) Record........ teterra e taaaees veesan heaeaes None established.

SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record......ovivevevrnrnnnnnnenn Speed, 165.004 km.p.h. (102.554 m.p.h.)

Alfred Grundke, Germany, Junkers J 50-W seaplane, Armstrong Sideley Genet 85
HP engine, at Dessau, June 13, 1930.
National (U.S.) Record...... [P e itiirec enennaanes ere.n ..None established.

SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.

SPEED FOR 2000 KILOMETERS (1242.739 MILES)
Neither International nor National (U.S.) Record has been established.
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DISTANCE
International Record....ci.uvivereninionnnnanans 1,650.474 kilometers (1,025.555 miles)
ey Burzynski and W. Wisocki, Poland, from \\ arsaw to Tiszkino, Scptember»l: 18,
Na!lonal (U.S.) Record. i vvenencnnneessnnnnacsononenne 1,550 kilometers (963.123 miles)

G. W, Settle and Wilfred Bushnell, from Basle, watzerland to Daugieliski, Poland,
Sept 25-27, 1932.

ALTITUDE
International Record....oveieereecunncrocenrcsscsneans 9,437 meters (30,961.193 feet)
Z. J. Burzinski, Poland, at ch}onowo, March 28 1933,
National (U.S.) Record..vveviieenrereernncacocsonnonnn 8,690 meters (28, 508 413 feet)
Capt. Hawthorne C, Gray, at Scott Field, Belleville, Illinois, March 9, 1927
Eicata Carecory (4001 cubic meters or more)
DURATION
International Record...vv.veiveien oninennsonenns esaaeesae reciereeean 87 hours.
Kaulen. Germany, Dcccmber 13 to 17, 913
Nanonal (U.S.) ReCOTd. . .vuviie. veeeaesnsesssmossecassnsansesssensenssnse 51 hours.

Lt. Comdr. T. G. W, Settle and Lt. Charles H. Kendall, Gordon- Bennett Balloon Race,
Chicago, Illinois, September 2, 3, and 4, 1933.

DISTANCE
International Recordiuiseienereiveceirnnanonenae «+.3,052.7 kilometers (1,896.856 miles)
Berliner, Germany, chruary 8, 9 and 10, 1914,
National (U.S.) Recorde....coeeeeonceoassacesescns 1,887.6 kilometers (1,172.898 miles)
A, R. Hawley, St. Louis, \Ixssoun, to Lake Tschotogama, Canada, October 17-19, 1910.
ALTITUDE
International Record..ueeeeoeeneeeennnnceneeneeseeessa22,066 meters (72,394.795 feet)

Capt. Orvil A, Anderson and Capt. Albert W. Stevens, U. S. Army Air Corps, United
States, take-off 11 miles southwest of Rapid City, S. D., landing 12 miles south of
White Lake, S. D,, November 11, 1935,

National (U.S.) Record..eoescsvoncocoseionconannns ceevenssrateen s Same as above.

AIRSHIPS—CLASS B

ATIRLINE DISTANCE (3.967.137 miles)
International Record. ....cvcvearoecrrennannonsas 6,384.500 kilometers (3, miles
Dr. Hugo Eckener, Germ:my, L.Z. 127, “Graf Zeppelm," 5 Mnybach 450-550 HP
engines, from Lakehurst, N. J., U.S.A., to Friedrichshafen, Germany, October 29, 30,

31, and November 1, 1928. .
National (U.S.) RECOTA..essennsenrnnnnnressasensns Ceriaeasiienies None established.

GLIDERS—CLASS D

DISTANCE, AIRLINE
International Record.....oaeevensoasesncnroeecscescsne.s 504.200 kms (313.295 miles)
Rudolf Oecltzschner, Germany, “D.Leuna’ glider, from the Wasserkuppe to Brunn air-

Napt(x’;;alcz(%hsos;ml&ae‘::;d{lfli 2.9 . .3.5 ............. ... .254.759 Lxlometers (158.299 miles)

Richard C. du Pont, United States, du ‘Pont-Bowlus sailplane, “Albatross 1I” from
Elmira, New York to Basking Ridge, New Jersey, June 25, 1934,

DISTANCE WITH RETURN TO POINT OF DEPARTURE .
Neither International nor National (U.S.) Record has been established.

DURATION WITH RETURN TO POINT OF DEPARTURE

Intematlonal R i eeseeessieaiiaasiiseeraaras s 36 hrs., 35 min.
Kurt SChmxdscorG%r;r;z;r;}": "Granau Baby glider, “D.Loerzer” at Korschenrull, Prusse

Orientale, August 3 and 4, 1933.

National (U.S.) Record. .. .. e.oovecocser-ssnsnens feisreiseesiteannas 21 hrs,, 34 min.
Lieut. {Vllﬁa)mRRcoE%cke. ]r, Cocke “nghthawk” glider, Honolulu, Hawaii, December
17 and 18, 1931, '

ALTITUDE ABOVE STARTING POINT

International RECOIA. . suneesanerasoasasssseatassasesonas 4,325 meters (14,189.590 feet)
Hemr?lch Dittmar, Germany, ‘D-Condor” glxder. at Campo ‘dos Affonsos, Brazil, Febru-
ary 17, 193 * '

National' (U. é ) Record. eevesess..1,897 meters (6,223,734 feet)

§6Chlard C. du Pont, du “Pont- Bowlus smlplane. Albatross I Elmira, New York, June
934,
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LIGHT AIRPLANES—CLASS C

IF'ourth Category-—Single-seaters weight empty less than 200 kgs.
(440,920 1hs.)
AIRLINE DISTANCE
Neither International nor National (U.S.) Record has been established.
ALTITUDE
International Record......... ... oLt 5,921 meters (19,425.814 feet)

AMiss Irenc I. Crum, United States, Aeronca C-2 Scout monoplane, Aeronca E113C 36
HP engine, at Gallipolis, Ohio, August 23, 1936.

National (U.S. Record) e vt iinnninriniiveneennnneenenaaan-o..Same as ahove.
SPEED FOR 100 KILOMETERS (62,137 MILES)
International Record............ ... ........... Speed, 116.234 km.p.h. (72.224 m.p.h.)

Miss Helen Richey, United States, Aeronca (-2 Scout monoplane, Aeronca E113.\ 36
HP engine, at Hampton Roads, Virginia, Fehruary 1, 1936.
National (U.5.) Record. .o, ieneiinei i iiesaeniaienesaeaiaeneo...Same as above.

SEAPLANES—CLASS C2
AIRLINE DISTANCE

Neither International nor National (U.S.) Record has been established.
BROKEN LINE DISTANCE

Neither International nor National (U.S.) Record has been established.
ALTITUDE

International Record....ccveeviereernsssecneoneenssons. 5,554 meters (18,221,729 feet)

Marquise Carina Negrone, Italy, Breda 15 seaplane, Isotta-Fraschini-Asso 80 engine, at
Genes, May 5, 1934,

National (U.S.) Record.eceeeseveernreneneonnnssennens 4,103 meters (13,461.259 feet)
Mrs. Marion Eddy Conrad, Savoia-Marchetti seaplane, Kinner 125 HP engine, Port
Washington, Long Island, New York, October 20, 1930.

MAXIMUM SPEED
Neither International nor National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2
Sccond Category—Single-seaters weight empty less than 570 kgs. (1,256.622 1bs.)

AIRLINE DISTANCE
Neither International nor National (U.S.) Record has been established.
ALTITUDE
International Record. ... vieuriiiiinneenriveiarennniann 5,554 meters (18,221.729 feet)

Marquise Carina Negrone, Italy, Breda 15 seaplane, Isotta-Fraschini-Asso 80 engine, at
Genes, May 5, 1934.

National (U.S.) Record...e..urinies vt iviiurnaanncncsncnersisnaans None established.
SPEED FOR 1000 KILOMETERS (62.137 MILES)
International Record......... .................. Speed, 107.299 km.p.h. (66.672 m.p.h.)

Margaret Bain Tanner, United States, Aeronca scaplane, Acronca E113A 36 HP engine,
IHampton Roads, Virginia, August 8, 1936.
National (U.S.) Record.. ... i i it e .Same as above.
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U. S. ATR MAIL SERVICE
From report of the Postmaster General for fiscal year 1936.

Mileage and cost of service on Government-operated and contract air mail routes for the
fiscal years 1918 to 1930, inclusive

Fiscal year Miles flown Cost of service Azerage cost
per mile
Government operation:
D00} ¢ 16,009 $13,604.00 So.850
€03 Lo TS 160,060 717,177.00 4.481
020, ¢ vt ee e 540,244 1,204,405.00 2.302
D 2073 S 1,554,085 2,653,882.00 1.707
TO22. 0o e e e 1,537,927 1,418,146.00 922
TO23 . et e e eeee e 1,590,637 1,897,151.00 1.193
TO24 . e et eiee e 1,522,763 1,408,674.00 084
e .2 N 2,076,764 2,743,750.00 1.321
1020, ot 2,250,137 2,782,422.00 1.233
TO27 ¢ oo eemna e 2,320,553 2,255,010.00 .68
1028, . 173,987 166,314.00 .956
Contract Air Mail Service

1020, oot 396,345 80,753.71 .226
D Qo T 2,805,781 1,303,227.82 .486
1028, .o 5,585,224 4,042,777.16 .724
1020, c v veet s e 10,212,511 11,160,015.13 1.094
1030 ¢ ottt et e 14,030,468 14,618,231.50 978
D o X 3 S 21,381,852 16,043,605.56 .792
D €o K 72 32,202,170 19,038,122.61 619
T033 e e et et 35,000,811 19,400,264.81 .540
TOB4 e o v eetno e 20,111,474 ¥ 12,129,059.604 417
O35 e a v e ee et e e e 31,143,853 1 8,813,270.21 .283
1030, it 38,690,440 1 12,034,053.80 311

(1) Final adjustment pending.

Statistical report showing the miles of service scheduled and actually flown, weight of mails
dispatched and the amount paid air mail carriers during the fiscal years 1926-36

Miles of service Total weight of
Fiscal year Miles of route mails
dispatched
Scheduled Actually flown (pounds)

1020, .0t 3,507 411,070 306,345 1 3,000
1027 i i eien e e 5,551 3,002,016 2,805,781 473,102
1028, 0t 10,93 2. 5,009,048 5,585,224 1,861,800
b Qoo T 14,400 11,032,508 10,212,511 5,635,680
b {0 = P 14,907 16,228,453 14,030,468 7,710,608
0 X 23,488 22,007,160 21,381,852 8,570,422
032t et et ianaannsnes 26,745 34,500,483 32,202,170 8,845,067
TO33 e o e e 27,679 38,114,425 35,900,811 6,741,788
b oK ¥ 2 28,820 31,223,641 20,111,474 6,476,019
TO35 s vue et nnnnneeenn 28,884 33,770,001 31,143,853 10,775,248
1030, 29,198 40,795,338 38,609,449 15,377,993
Total. ..o 238,084,142 222,387,038 72,400,617

(1) Routes 6 and 7 were on a net-weight basis and poundage shown is for these 2 routes
only. All other routes were on a count-of-postage basis.
(2) Advertised mileage of new system.
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DOMESTIC AIR MAIL CONTRACTS

January 1, 1937

A. M. 1—Newark, N. J. to Oakland, Calif. . L
Date service started: May 8, 1934¢—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934,
A. M. 2—Newark, N. J. to Los Angeles, Calif.
Date service started: May 13, 1934—T W A, Inc. . _
Contract transferred to Transcontinental & Western Air, Inc. Jan. 1, 1935,
A. M. 3—Fargo, N. D. to Seattle, Wash. o
Date service started: May 26, 1934—Northwest Airlines, Inc.
. M. 4—Fort Worth, Tex. to Los Angeles, Calif.
Date service started: May 13, 1934—American Airlines, Inc.
A. M. 5—Newark, N. J. to New Orleans, La.
Date service started: May 16, 1934 (Newark to Atlanta).
May 28, 1934 (Atlanta to New Orleans)—
Eastern Air Lines, Inc.
Contract transferred to North American Aviation, Inc. Jan. 1, 1935.
A. M. 6—Newark, N. J. to Miami, Fla.
Date service started: May 16, 1934—Eastern Air Lines, Inc.
Contract transferred to North American Aviation, Inc., Jan. 1, 1935,
A. M. 7—Newark, N. J. to Chicago, Ill.
Date service started: May 13, 1934—American Airlines, Inc.
A. M. 8—Chicago, Ill. to New Orleans, La.
Date service started: June 3, 1934—Pacific Seaboard Airlines, Inc. -
Name of contractor changed to Chicago and Southern Air Lines, Inc. Feb. 1, 1935.
A. M. 9—Chicago, Ill. to Dallas, Tex.
Date service started: May 17, 1934—Braniff Airways, Inc.
A. M. 10—Chicago, Ill. to Jacksonville, Fla.
Date service started: June 1, 1934—FEastern Air Lines, Inc. _
Contract transferred to North American Aviation, Inc., Jan. 1, 1935.
A. M. 11—Seattle, Wash, to San Diego, Calif,
Date service started: May 8, 1934—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934.
A. M. 12—S8alt Lake City, Utah to Seattle, Wash.,
Date service started: May 8, 1934—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec. 28, 193+4.
A. M. 13—3alt Lake City, Utah to San Diego, Calif.
Service started May 8, 1934—General Air Lines, Inc. _
Contract transferred to Western Air Express Corp., Jan. 1, 1935,
A. M. 14—Washington, D. C. to Detroit, Mich.
Service started: May 17, 1934—Central Airlines, Inc.
A. M. 15—Amarillo to Brownsville, Tex.
Service started: June 1, 1934—Long & Harman, Inc.
Contract transferred to Braniff Airways, Inc., Jan. 1, 1935,
A. M. 16—Chicago, Iil. to Pembina, N. D.
Service started: June 1, 1934.
Contract transferred to Northwest Airlines, Inc., Jan. 1, 1935.
A, M. 17—Cheyenne, Wyo. to Pueblo, Colo.
Service started: May 15, 1934 (Cheyenne to Denver).
June 1, 1834 (Denver to Pueblo)—
Wyoming Air Service, Inc.
A. M. 18—Boston, Mass. to Newark, N. J.
Service started: May 13, 1934—American Airlines, Inc.
A. M. 19—S8alt Lake City, Utah to Great Falls, Mont.
Service started: May 15, 1934—Alfred Frank.
Contract sublet to National Parks Airways, Inc., Dec. 1, 1934.
A. M. 20—New Orleans, La. to Houston, Tex, .
Service started: July 23, 1934—Robertson Airplane Service Company.
Contract transferred to Wedell Williams Air Service Corp., Jan. 1, 1935.
A. M. 21—Boston, Mass. to Cleveland, Ohio.
Service started: June 10, 1934—American Airlines, Inc.
A, M. 22—Cleveland, Ohio to Nashville, Tenn.
Service started: June 10, 1934—American Airlines, Inc.
A. M. 23—Newark, N. J. to Fort Worth, Tex. A R
Service started: June 10, 1934—American Airlines, Inc. (Nashville to Fort Worth).
July 1, 1934 (Newark to Nashville).
A. M. 24—Charleston, S. C. to Fort Worth, Tex.
Service started: July 4, 1934 (Atlanta to Dallas).
July 7, 1934 (Atlanta to Charleston)—
. Delta Air Corporation.
A. M. 25—Washington, D. C, to Chicago, Ili,
Date service started: June 10, 1934.—American Airlines, Inc.

S

A. M. 26—S8t. Paul and Minneapolis, Minn. to Omaha, Neb. i
Service started: July 3, 1934—Hanfords Tri State Airlines, Inc.
. M. 27—Boston, Mass. to Bangor, Me. and Burlington, Vt.

Service started: June 25, 1934 (Boston and Burlington).
{\}mg 26, 1934 (Boston and Bangor)—
ational Airways, Inc.
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1034 1935 1936
Miscellaneous flying operations
(all domestic)! Continued
Passengers:
Carried for hire.................... 1,044,079 1,014,957 1,027,280 est.
Carried for pleasure. . .............. 353,2 272,418 210,515 est.
Total.......... i, 1,397,288 1,287,575 1,246,795 est.
Airports and Department of Com-
merceIntermediate landing fields
Airports:
Commercial and private. ........... 618 552 525
Municipal. . ... 702 739 738
Intermediate—Department of Com-
merce—lighted. ............... 250 282 284
Intermediate—Department of Com-
merce—unlighted.............. [ 9 12
Auxiliary~—marked................. 380 631 622
Army, Navy, Marine Corps, National
Guard, reserve and miscellane-
ous AIrPOrtS. . vvv i 138 156 161
Total airports in operation. ... 2,297 2,360 2,342
Proposed. .......... .. il I
Lighted, total. . ........... ... ... 664 698 705
Of entry, regular. .................. 11 12 12
Of entry, temporary..........c.c.... 2 2 43
Federal Airways System and Aids
to Air Navigation
Communication:
Radio broadcast stations............ 71 74 8o
Radio range beacon stations......... 112 137 146
Radio marker beacons.............. 84 57 57
Weather reporting airway and airport
stations—\Weather Bureau and
Department of Commerce oper-
ated, long line teletypewriter
_equipped. . ... B 206 203 213
Miles of teletypewriter service....... 11,631 13,260 13,120
Weather Bureau—first order stations
(does not include airport stations) 185 101 182
Airway lighting:
Beﬁcon?: i
evolving......... ... ... ... 1,324 1,657 1,677
Flashing. .................... ... 196 ’2?; 241
Beacons, privately owned and certified 310 330 410
Intermediate landing fields, lighted by
Department of Commerce...... 250 282 284
Mileage lighted by Department of
CoOmmerce. .. covvvrvvrenennens 10,081 22,012 22,245
Miles under construction by Depart-
ment of Commerce............. 3,048 338 o
Licenses and approvals
Approved type certificates (issued by
the Department of Commerce):
Alrplanes. . ...t e 560 503 620
Engines...........ciiviiienenannn 139 154 168
Gliders. . ...........coiiiiiiinnn. 4 4 4
Parachutes................cocvvnn. 53 53 53
Propellers.................coveennn 497 535 567
Wheels............ ...t 26 34 35

See end of table for footnotes.
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1935 1936
Country of Destination Value Value
[T 5 4= ¢« 232 2,121
Greece .................................................... 8,931
Uru 25,311
Newfoundland & Labrador 13,403
Other French Africa 251,068
Denmark 19,427
Other British South Africa 1,532
Aden. i e e e e 1,183
Other Asia P . 464
Iraq...... e . 373
Paraguay 294
British Oceania 139
32 3 - A 65
Bermuda 1,000
Totals $23,055,761
Airplanes, Seaplanes and Amphibions
L 1935 9
Country of Destination No. Value No. Value
China. ..o it 81 $ 1,645,062 114 $ 3,759,520
Netherlands. ..., .. 26 1,381,816 5 427,055
Brazil......cooi i 77 538,598 14 204,135
MexICO. . v v, 22 521,799 49 501,462
Slam. ... .. 12 319,200 12 325,800
Japan.......... ..., 4 242,161 11 449,944
Switzerland. .. 4 233,737 e s
Poland & Danzig 3 193,684 3 162,245
RUSSI&. c vt e e i e, 2 179,719 1 117,676
Chile. . ..ot 8 165,667 3 6,422
SPaAIM. .t 3 160,345 1 80,000
Peru. . i 2 150,000 11 285,248
Canada....oviiiiiiiii e 8 104,928 35 257,853
Argentind. . ..uvuueiin i 13 87,412 64 1,505,464
United Kingdom. .................. . ... ... 14 82,507 20 91,869
Colombia. ..o i 4 81,000 8 210,372
Cuba.....ooiviiinnieiiniinnn., 2 80,000 1 4,000
Germany...ccvvveeeeennnnnn... 1 72,179 2 15,500
Netherland West Indies. . 1 50,000 P
Turkey............. 1 43,000 ... ...,
Ecuador....... 5 42,900 9 149,010
Guatemala 3 31,500 Cee e
France 1 30,000 10 240,265
Union of South Africa 5 25,228 15 28,468
Nicaragua 4 21,000 2 5,500
Hong Kong.......ooovuiiiinnnnnennn... 4 16,782 1 34,568
Philippine Islands 3 15,575 13 251,529
taly. e 3 14,552 1 20,000
Costa Rica 4 13,150 1 6,500
Yugoslavia 1 9,500 -
Liberia 1 7,000
British Malaya 1 7,000
Panama 3 6,055 5
British India 1 5,959 3
Egypt. . 1 5,800
Belgium 1 5,325
Honduras 1 5,000 21
Norway 1 2,000
Netherlands Tndies. .. 00000 1 1,140 11
Barbados............. ... o i, 1 235 .
. 21 492,156
4 4 273,486
.. 2 216,660
2 20,310
2 15,000
1 13,937
1 12,895
2 12,000
L e 3 7,499
Trinidad & Tobago......vuereenninnnnnnn., 2 6,000
Dominican Republic..................c.... ... 2 2,875
Sweden. ... 2 2,323
MoOT0OCCO. 4 vttt 1 1,176
Denmark......oiiiiunnii i i 1 500

Totals. . ..ooiii it i 333  § 6,598,515 500  §11,299,451



FLYING FACTS AND FIGURES

Aircraft Engines

1935

Country of Destination No. Value
Italy. ... e 63 § 549,310
Umted Kingdom.....oovviiiinnianiinannnn 48 277,905
L0t - W 80 264,693
Brazil...o..ii e 42 149,926
Japan.... ... i 25 141,339
Netherlands. . ..........iiiiiiennennnnnnns 22 131,339
Argentina. ..ottt 27 124,752
Russia.......cooiiiiiiiii ittt 21 120,183
Sweden. ...t 11 78,745
MeXiCo. . .ot e 34 69,565
Trinidad & Tobago..........ccvvuvviiienuinns 24 64,000
BTTANY vt o v vnes e et aenaaeabaaar e 7 55,349
< 46 54,491
10 49,065
6 38,195
8 34,784
6 31,362
8 29,847
4 29,690
5 24,560
S5 24,169
14 20,945
16 18,015
2 16,540
3 10,433
2 8,300
1 6,969
1 5,000
2 4,095
2 4,000
1 3,500
3 3,300
2 3,245
2 1,750
2 1,600
1 1,600
2 1,500
1 1,155
2 994
1 930
1 748
1 410
1 304
1 225
2 190

Parachutes and Parts

1035

Country of Destination Valzfe
Rumania................. s (1)3'313(7)
Argentina................. 10,303
Turkey. ... ooiviivin i ineinn 3'803
SPAIN. . cuiiirt i 6,420

Hong Kong !

Portugal. ... ... ... .. e 4,250
F20 X T RPN . 3,342

R . -t . .
NV O NOSION: ~1O0-

Dl

20

o . -
. s e U N e

—
s B e B B0 ST

945

453

1936

Value
$ 457,041
56,251
1,597,111
127,386
119,695
393,450
328,668
58,308
43,653
114,470

1,170
1,130

$ 5,397,489
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AERONAUTICAL PURCHASES BY U. S. AIR FORCES

Fiscal Year 1936

The following is a compilation of major purchases and deliveries of aircraft and engines by
the United States Army and Navy aviation services during the fiscal year 1936, prepared with
the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department.

ARMY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1936

Airplanes
Type Factory Name

O-46A............. Douglasobservation. .................. ... ... ... ...,
A-17AS............ Northropattack...........cco oo ...
XC-32. 0., Douglas transport. .......ovovieiiit i
PT-13.............. Stearman primary trainer............. ... ... oo
BT-9.............. North American basic trainer. ..........................
C-33cciiinnnnnnnn.. Douglas transport. . .......covii i
XO-47 e, North American observation............................
XA-14. 0.0, Curtiss twin-engine attack............... ... .. .........
XB-17. 0o, Boeing bombardment. ........... ... ... oo
B-18............... Douglas bombardment. .......... ... ... .. ... .. ...
A-17-A. ...l Northropattack............. oo
C34.eeevnnannni... Douglas transport. . ...ccooeern e
XFM-1............ Bell fighter. ....o..vvere i
XC-35. e, Lockheed transport. . .......ouimin i,
P35l Seversky pursult. . .........c.veeemninanaaaeeian.. e
YG-1A............. Kellett QUtOZITO. « .o vt e e et e e

Total....................

Engines
Type Contractor

R-975-7............ Wright Aeronautical Corporation........................
R-680-5............ Aviation Manufacturing Corporation....................
R-1535-7........... Pratt & Whitney. ......covvivenrenniiiiiiiin..
R-1820-25.......... Wright Aeronautical Corporation........................
S.G.R.-1820-45... ... Wright Aeronautical Corporation........................
S.G.R.-1820-30...... Wright Aeronautical Corporation........................
R-1535-13.......... Pratt & Whitney.........c.oooviiiii
R-1340-S341........ Pratt & Whitney............ooooeiiii
R-1830-9........... Pratt & Whitney. . ....coverriiniiiiiiiieinee .

Total....................

Q_quuipment deliveries to the Army Air Corps are unavailable. )

Quantity
19

Quantity
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NAVY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1936

Airplanes
Type Factory Name Quantity
VIB............... Douglas torpedo-bomber. ..., 114
VN .. Stearman trainer....... ... ... i ittt .. 20
\{F ................ Grumman fighter......... .o ot i 54
VSO............... Curtiss scout-observation... ... ..o i 40
Total......oooiiiii i, 228
Engines
Type Contractor Quantity
1830.. ...l Pratt & Whitney o 148
1535 e Pratt & Whitney 7
085... ... ..., Pratt & Whitney 3
I340. . iv e Pratt & Whitney . 52
670. ...l Continental Aircraft Engine Co.................oooiviinn 4
075 e, Wright Aeronautical Corporation.............c.ooocoiiilL 3
760, ...l Naval Aircraft Factory.......ovviiii i 100
Total .. ... o i 388
EQUIPMENT DELIVERED TO U. S. NAVY
Fiscal Year 1036
Airplanes
Type Factory Name Quantity
VB...........L Great Lakes bomber. ..o vvetiiiiiiiiiiiiiii e 16
VSB............... Vought scout bomber. ... ... 84
VE Grumman fghter.....oovoooorii i 49
R Grumman amphibion. ... 11
VN............. NAVY trAIOT. Lot v aee s e e 4
VN ... Stearman tralner. .. .ovveven i nri 50
VO.............. Vought 0bServation. ... o.eevrrnanea i 4
VR............. DOoUELas tranSPOTt . ..o vnee et vms e 2
VSO............... Curtiss scout-observation............... o i, 135
Total................. ... ..., 352
Engines
Type Contractor Quantity
670 .. il Continental Aircraft Engine Co..........ooooiiiiiiiin, 2
985. . i, Pratt & Whitney. .oe e viviiiii i 3
1340 eunnniannnn.. Pratt & Whithey......ooooiiiiiiiiiii i, 181
1535 ciiiniininnnn Pratt & Whitney.......oovveveeiiaii, 193
1830, i Pratt & Whitney............ e 5
(<) £ T Wright Aeronautical Corporation...........oooviieiiiinn, 3
1820, ..., Wright Aeronautical Corporation...........cooviiiiiiiiil, 58
Total. ..o vviiiiiiiiiiininn, 445
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(27) Made up as follows: Domestic, $12,003,2901 (including salary restoration of $3,291);
Foreign, $7,000,000. R
‘ 0§128) (’:ODSIStS of $676,249 for ‘‘aircraft in commerce’” and $5,004,780 for ‘‘air navigation
acilities”

(20) Includes $7,686,753 contract authorization; provides that $13,666,000 of the appropri-
ation shall be used etdusnvely for the purchase of combat planes, their equipment and ac-
cessories.

(30) Made up as follows: Domcstic, $10,700,000; Foreign, $8,000,000.
¢ 531) Consxsts of $734,800 for “‘aircraft in commerce” and $3,175,000 for ‘‘air navigation
acilities.’

(32) Includes $10,669,786 contract authorization; provides that $29,322,602 shall be used
exclusively for the purchase of combat planes.

(33) Includes $6,500,000 contract authorization.

(34) Made up as follows: Domestic, $12,000,000; Foreign, $8,230,000. .

; _%35) (;?nsists of $733,000 for “aircraft in commerce” and $882,920 for new “‘air navigation
actiities.

(36) Contract authorization $10,462,000. For combat planes $21,210,461.

(37) $13,000,000 contract authorization. For new aircraft $27,186,000.

(38) $14,250,000 for domestic and $9,876,000 for foreign air mail.

(39) Includes $3,000,000 for new 2ir navigation facilities. $980,000 for aircraft in commerce.

* Proposed expenditures.
-+ Shows amount of increase over preceding year.
— Shows amount of decrease from preceding year.

U. S. FOREIGN AIR MAIL

From report of the Postmaster General for fiscal year 1936.

Service to Foreign Countries During Fiscal Year 1936

Service Service Compensa- | Percentage of
Route scheduled performed tion performance
Miles Miles
1. New York to Montreal (1 way) . 104,542.0 88,878.0 | $53,326.80 85.01
2. Seattle to Victoria............. 21,682.0 21,682.0 11,582.13 100.00
5. Miami to Cristobal (direct)..... 340,057.0 340,700.0 | 683,477.76 99.93
Miami to Cristobal (via Central
America)l. .. .. i, 57,3285 57,081.5 | 112,265.00 98.71
Miami to Merida2............. 19,485.0 18,758.0 37,476.00 96.17
Miami to Habana............. 106,170.5 105,404.0 | 200,725.20 99.36
Habana to Belize3............. 57,876.0 57,876.0 104,176.80 100.00
San Salvador to Cristobal...... 172,900.0 172,775.9 | 315,767.56 09.03
Port of Spain to Paramaribo. ... 61,957.0 61,957.0 120,848.60 100.00
Barranquilla to Port of Spain. .. 206,272.6 206,233.6 | 381,471.76 99.98
6. Miami to San Juan............ 361,591.0 360,460.5 683,271.20 99.69
San Juan to Port of Spain...... 78,697.5 78,607.5 153,497.60 100.00
7. Miami to Nassau (x way)....... 31,208.0 31,208.0 30,010.00 100.00
8. Brownsville to Mexico City. . ... 341,112.0 341,007.0 631,123.40 90.99
Mexico City to San Salvador.... 170,538.5 170,210.3 315,132.48 99.81
9. Cristobal to Montevideo........ 033,270.1 031,445.4 | 1,440,121.07 99.80
10. Paramaribo to Buenos Aires. . .. 485,866.6 485,245.6 | 873,442.08 09.87
12. Bangor to Halifax (suspended). .|......cooov i oo et
14. San Francisco to Manila........ 215,730.0 215,730.0 | 437,013.46 100.00
Travel expense chargeable to air
mail. . oo e 642,25 | verennnnnnn
Total.................. 3,776,684.3 | 3,754,537.3 |6,610,271.15 00.41

(x) From July 1 to Sept. 30, 1935, only. Pay waived for 36.5 miles each trip until route was
changed, Sept. 30, 1035.

(2) From July 1 to Sept. 30, 1935, only.

(3) From Oct. 1, 1935, to June 30, 1936, only.
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AVIATION GASOLINE TAX SUMMARY

State Tax
Alabama .......c0cveens
Arizona ..ee..veaei.ne
Arkansas .......000a00n
California
Colorado .
Connecticut .
Delaware o.oncecs.s ..
Dist. of Columbia ...... 2¢
Florida o..ecuvinenvenes 7c
Georgla ee..essecrasn. 6¢
Idaho seveecvveoans ....5¢
JIHNOIS cevvernenconacnn 3c
Indiana co.coevvnnrve. .. 4c
Jowa .. ..verneannec.ons 3c
Kansas ......evvenveenn 3¢
Kentucky +cccvesivnnens Sc
Louisiana ......o.evuene. 7c
Maine «oeeiivinnen.os 4c
Maryland ......00henee
Massachusetts
Michigan ......... ..
Minnesota .............
Mississippl «eer.ieen.an
MissoUrli eeevunnevonan.
Montana .........c.....
Nebraska .........cn0e-
Nevada .oeevev..n. ..o
New Hampshire ........ 4c
New Jersey «oovevv.nn.
New Mexico ...........
New York .............
North Carolina
North Dakota .. ..
Ohio v.eviverncninnnnn.
Oklahoma ............. 4c
Oregon voeeeeei.vensans Sc
Pennsylvania ........... 4c
Rhode Island .......... 2¢
South Carolina ......... 6c
South Dakota .......... 4c
Tennessee ............. 7c
Texas ..oeveneencninnn. 4c
Utah .o.veveinenn ol 4c
Vermont ..............
Virginia seuucuenvenn...
Washington ...........
West Virginia
Wisconsin . Ca
Wyoming .............

January 1, 1937

Dispositions of
Receipts

Highways

Highways; R.F.C. Fund

Highways; Airports

Highways

Highways; Relief

Highways

Highways

Highways

Koads; Schools

Roads; Schools

Airfuel tax to Aero-
nautics Fund

Highways; Schools
Highways
Highways
Highways
Highways
Highways; Relief
Highways

Highways

Highways; General Fund

Highways; Aeronautics

Highways

Highways

Highways

Highways

Highways

Highways

Highways

Traffic; Waterways

Highways

Highways; General Fund

Highways

Highways

Highways; Schools;
Poor Relief

Highways

Highways; Aeronautics

Highways; Relief;
Aeronautics

Highways

Highways

Highways

Highways; General Fund
except $50,000 to
Airways

Highways; Schools

Highways

Highways

Highways; Bridges

Highways

Highways

Highways

Highways

Applicable to
Aircraft
Fuel

Exemption or
Refund

No

Refund
Exemption
Refund
Refund
Refund
Refund
Refund
Exemption

No

2¥%c per gal. tax
on aircraft
fuels

Refund

Refund

Refund

Exemption

No

No

Refund 3c per
gal.

Refund

Refund

Refund 1%3¢

Refund

Refund 5S¢

Refund
Refund
J

No

Refund
Refund
Refund
Refund
Refund
Refund
Refund
Refund

No
Refund
No

Refund

No

Refund 2c¢
No

Refund

No

No

Refund
Refund
Refund

Refund
Refund 2c



COMPARATIVE TABULATION OF ACCIDENTS IN CIVIL AERONAUTICS
1033, 1934, 1935, and the First Six Months of 1936

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce

Mileage Flown Per Accident

Junuary- July- January- July- January- July- Januury-
June, December, June, December, June, December, June,
1933* 1933 1934% 1934 1935% 1933 1936*
Miles flown in scheduled transport operations............ 25,862,120 | 28,780,425 | 21,517,658 | 27,208,803 | 28,720,128 | 34,811,105 | 33,523,075
Miles flown in miscellaneous operations including student
instruction and experimental flying................... 32,748,485 | 38,474,300 | 36,780,157 | 38,821,005 | 40,234,185 | 44,521,445 | 41,517,085
Total. .. rririiie i e 58,010,005 | 67,254,785 | 58,297,815 | 06,000,888 | 68,063,313 | 70,332,550 | 75,040,100
Accidents, all services. ......... ... .o oo, 813 891 0670 Qo1 737 842 831
Miles flown per accident, all services. . ................. 72,001 75,482 80,230 73,353 03,573 04,210 00,301
Accidents, scheduled transport operations............... 48 53 27 40 29 T3 42
Miles flown per accident, scheduled transport operations. .. 538,704 543,027 706,050 592,80 090,000 1,054,882 708,108
Accidents, miscellaneous operations. . .................. 705 838 640 855 T q08 80y 784
Miles flown per accident, miscellancous operations. ... ... 40,808 45,012 50,072 45,400 50,828 55,032 52,020
Fatal accidents, all services®*.......................... 83 106 03 103 86 86 " 6s
Miles flown per fatal accident in all services............. 680,536 034,478 026,858 641,658 801,840 922,470 | 1,154,404
Fatal accidents, scheduled transport operations®*, . ...... 5 4 [ 4 5 3 5
Miles flown per fatal accident, scheduled operations. ... .. 5,172,424 7,150,106 | 3,580,270 6,817,223 5,745,826 | 11,603,701 0,704,015
Fatal accidents, miscellaneous operations®*, ... .......... 80 102 87 90 81 83 )
Miles flown per fatal accident, miscellaneous operations . . . 400,356 377,200 422,760 392,141 496,718 536,403 601,051
Pilot fatalities, all services. ........................... 72 00 74 84 72 70 52
Miles flown per pilot fatality, all services................ 814,036 747,275 787,808 786,790 057,824 1,133,322 1,443,080
Pilot fatalities, scheduled transport operations........... 4 4 6 4 5 3 4
Miles flown per pilot fatality, scheduled transport oper-
T £ V- 6,405,530 7,159,100 | 3,580,276 | 6,817,223 5,745,826 | 11,603,701 8,380,760
Pilot fatalities, miscellaneous operations. ............... 68 86 68 8o 67 67 48
Miles flown per pilot fatality, miscellaneous operations. . .. 481,505 447,376 540,885 485,275 600,510 664,490 804,030

* It should be borne in mind that weather conditions during the last 6 months of the calendar year are more favorable for flying than during the

first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case.
** A fatal aircraft accident is one in which 1 or more persons (passenger, pilot, or crew) were killed or fatally injured.

SHYNODIA ANV SI1OVA HNIATA

Sob
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INJURIES CLASSIFIED

July-December, 1933

Pilots Co-Pilots or Students
Total
Kind of Flying |Persons No No
Involved|Fatal | Severe | Minor |Injury|Total [Fatal | Severe |Minor {Injury| Total
Schedule. .. ... 274 3 o 4 26 33 3 1 1 20 23
Student in-
struction. . .. 355 15 21 30 109 265 7 4 2 33 50
Experimental. . 18 4 1 1 7 13 o [ o o [
Commercial....| 441 20 9 10 155 | 200 3 2 ) 1 3
Pleasure....... 651 28 25 48 245 | 346 4 1 3 6 14
Total. .... 1,739 70 56 09 632 | 857 | 17 8 6 70 101
Pussengers Afreraft Crew
Total
Kind of Flying Persons No No
Involved|Fatal | Severe | Minor | Injury|Total (Fatal | Severe [Minor {Injury| Total
Schedule. .. ... 274 11 4 15 168 | 198 2 1 3 12 18
Student in-
struction....| 355 8 11 3 12 34 o o o [°) [
Experimental. . 18 o o o 1 1 4 o o o 4
Commercial....| 441 17 7 19 189 | 232 [) o 2 1 3
Pleasure....... 651 26 10 37 207 | 286 o o o 35 5
Total..... 1,739 62 38 74 577 | 751 6 1 18 30
January-June, 1936
Pilots Co-Pilots or Students
Total
Kind of Flying |Persons No No
Involved|Fatal | Severe \Minor {Injury|Totul |Fatal | Severe [ Minor (Injury| Tolal
Schedule. . .... 367 4 3 2 33 42 2 1 2 26 31
Student in-
struction....| 340 17 16 23 207 | 203 4 1 6 41 52
Experimental . . 30 1 3 2 18 24 o [ I 5 ¢}
Commercial....| 376 [¢] 8¢ 18 144 | 182 2 o [} 2 4
Pleasure....... 503 21 16 35 258 | 330 2 o I 3 8
Total. . ... 1,715 52 49 80 660 | 841 | 10 2 10 79 101
Passengers Aircraft Crew
Total
Kind of Flying |Persons No No
Involved|Fatal | Severe |Minor |Injury|Total \Fatal | Severe | Minor |Injury| Total
Schedule. . .... 367 27 5 48 184 | 204 2 2 7 19 30
Student in-
struction. ... 340 3 6 5 10 24 o o o 1 1
Experimental. . 39 o [} o 1 1 o o 1 7 8
Commercial....| 376 11 10 21 140 | 182 o o o 8 8
Pleasure....... 593 27 11 19 197 | 254 o o o 1 I
Total..... 1,715 68 32 93 532 | 725 2 2 8 36 48
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FLYING FACTS AND FIGURES
U. S. FOREIGN AIR MAIL ROUTES

January 1, 1937

One Way
Contraclor Distance

Canadian Colonial Airways, Inc.
4848 West 63rd St.,

Chicago, Ill. .
New York, N. Y. via Albany, N. Y. to Montreal, Canada......... 334 miles
Seattle Victoria Air Mail, Inc.

56 Roanoke St.,

Seattle, Washington i
Seattle, Washington to Victoria, B, C., and return............... 74 miles
Pan American Airways, Inc.

135 East 42nd St,
New York, N. Y. . .
Miami, Fla. via Havana and Cienfuegos, Cuba; Kingston, Jamaica .
and_Barranquilla, Colombia to Cristobal, Canal Zone and return. 1,721.8 miles
Miami, Fla. via Havana, Cuba; and Merida, Mexico, to Belize, Brit- )
ish Honduras and returml. oo eresounonercoraneransenennnnn 967.5 miles
San_Salvador, El Salvador via Tegucigalpa, Honduras; Managua,
Nicaragua; San Jose, Costa Rica; David and Panama City, Pan-

ama; to Cristobal, Canal Zone, and return.............. e 953 miles
Barranquilla, Colombia via Maracaibo, Cumarebo, La Guaira and .

Caripito, Venezuela to Port of Spain, Trinidad and return....... 987.4 miles
Port of Spain, Trinidad via Georgetown, British Guiana to Para- .

maribo, Dutch Guiana and returni.....vveiiiiininrinennennnn 589.5 miles

Pan American Airways, Inc.

135 East 42nd St.,,

. New York, N. Y.

Miami, Fla. via_Nuevitas, Cuba; Port au Prince, Haiti; San Pedro

de Macoris, Dominican Republic; San Juan, Puerto Rico; St.

Thomas, U. S. V. L.; St. John, Antigua to Port of Spain, Trinidad .

EE5Ta B 212 o« T 1,909.5 miles
Pan American Airways, Inc.

135 East 42nd St.,

. New York, N. Y. .
Miami, Fla., to Nassau, Bahamas.......c.cveveeeniennnranennnns 188 miles
Pan American Airways, Inc.

135 East 42nd St.,

New York, N, Y.
Brownsville, Texas via Tampico, Mexico City, and Tapachula, Mex-

ico, and Guatemala City, Guatemala to San Salvador, El Salvador 3

AN TELUID . 4 ot ivee e re s evncncaanonaseeceaarcosanacsnnns 1,277.5 miles
Pan American-Grace Airways, Inc.

135 East 42nd St.,

. New York, N. Y.

Cristobal, Canal Zone via Buenaventura and Tumaco, Colombia;

Guayaquil, Ecuador; Talara, Trujillo, Lima, Arequipa and Tacna,

Peru; Arica, Antofagasta and Santiago, Chile; Mendoza and Bue- 5

nos Aires, Argentina; to Montevideo, Uruguay and return....... 4,497.1 miles
Pan American Airways, Inc.

135 East 42nd St.,

New York, N. Y,
Paramaribo, Dutch Guiana via Cayenne, French Guiana; Para,

Maranhao, Natal, Pernambuco, Bahia, Victoria, Rio de Janeiro,

Santos and Porto Alegre, Brazil; and Montevideo, Uruguay to X

Buenos Aires, Argentina and 1€tUrfl, «cvveeerneeraeenaceeanans 4,651.8 miles
Pan American Airways, Inc.

135 East 42nd St.

New York, N. Y.
(Not in operation at present), .
Bangor, Maine via St. John, New Brunswick to Halifax, Nova Scotia 281 miles
Pan American Airways, Inc.
135 East 42nd St.,
New York, N. Y.
San Francisco, Calif, via Honolulu, Hawaii; Midway Island; Wake

Island; Guam and Manila, Philippine Islands to Canton, China

or adjacent point and return........... eeraeerete e 8,705.5 miles*
(Service to be operated to Macao at present).

* Subject to adjustment,















AERONAUTICAL DIRECTORY 477

MANUFACTURERS AIRCRAFT ASSOCIATION, INC.
30 Rockefeller Plaza, New York

Officers
(Elected January 26, 1937)
Chai_rman of the Board. ... ... . . i ittt iaiiaaaanaee s S. S. Bradley
P__l_'esxdcnt: ........................................................... Frank H. Russell
\'gcc President. ... ...ttt e Glenn L. Martin
Vice President. ... ... Eugene E. Wilson
Vice President. .. .. ..o i S. M. Fairchild
\ ice President. . ..... ... ... ... [P Wm. E. Valk, Jr.
T 8 2. A O R John M. Rogers
T TT e R A C. J. Brukner
General Manager, Asst. Secy. and Asst. Treas.. ....oooeviiieainieees John A. Sanborn
Directors
Charles F. Barndt.......coviiiniiiieinanenenannnnnsd Aviation Manufacturing Corporation
S, S Bradley . oottt Chairman of the Board
Clayton J. BruKner. .. ....ouuvitiiriinenennnemesaasnennss The Waco Aircraft Company
R.H. Fleet. ... ... e Consolidated Aircraft Corporation
S.M.Fairchild. . ... ... e Fairchild Engine & Airplane Corporation
J. H. Kindelberger.......................................E\'orth;\mericanAvintion,Inc.
Glenn L. Martin. .. ..oiie i The Glenn L. Martin Company
James P. Murray. . ... i Boeing Aircraft Company
John M. ROZEIS. .o vttt Douglas Aircraft Company, Inc.
Frank H. Russell. ... .ottt iieiaas et President
William E. Valk, Jr... ... i Curtiss-Wright Corporation
Eugene E. Wilson. . ... .. i it iiine e nited Aircraft Corporation

INSTITUTE OF THE AERONAUTICAL SCIENCES
30 Rockefeller Plaza, New York

Officers and Council for 1937
Dr. Clark B. Millikan

President. . oo ittt i e e ie e
Vice President............. R Sherman M. Fairchild
\.}ce Tt [ 1 L SO LU Jaf:k Frye
‘Vr;ce President........ooiiiiiiiinein T I%lr Geo.g\ .“I;Tms

ice President.......... i it Tt ugene E. Wilson
¥xce President. . ... ... .. ...ttt i [’{‘ é’x.)ewngpt

14 LI RS PR r A. Sperry, jr.
Secretar; ........................................................... Lester D. Gardner

The Council

Leroy R. Grumman

LEdwin E. Aldrin 3
P. R. Bassett Paul Kollsman
Charles . Chatfield Charles L. Lawrance
Charles H. Colvin }“a{} 1’31‘ ig;?zom

Lui ] .T.Tr

e N T. P. Wright

Sherman M. Fairchild

Advisory Board
John K. Northrop

Edmund T. Allen W. R. Gregg

Charles F. Barndt Hall L. Hibbard Arthur Nutt

Vincent Bendix James H. Kimball A. E. Raymond

Lyman J. Briggs J. H. Kindelberger H.J. E. Reid

V. E. Clark ‘Alexander Klemin Gerard F. Vultee

J. H. Doolittle 1. Machlin Laddon Major Gen. O. Westover
C. L. Egtvedt Grover Loening

Past Presidents
Dr. J. C. Hunsaker Donald W. Douglas

Charles L. Lawrance Glenn L. Martin
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SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.
29 West 3oth Street, New York
Aeronautic Officials for 1936

PreSiAENt . . o v e e et e e e ee e e e a e e Harry T. Woolson
Vice President. .. c..coovveenneanns P RN T TR PRI Tred E. Weick
(Representing Aircraft Engineering)

Vice President.....oovvvnvieentn SRR P R LR TR UDI R A. L. Beall

(Representing Aircraft Ilngine Engincering) .
Vice President......covveveonennnn.. e e S T U Pope, Jr.
(Representing Diesel Engine Engincering) i
Secretary and General Manager. . ... ... ..o i John A. C. Warner

The Council

Harry T. Woolson, President R. R. Keith, Vice President
Fred E. Weick, Vice President Elmer McCormick, Vice President
A. L. Beall, Vice President John M. Orr, Vice President
A. W. Pope, Jr., Vice President Stephen Johnson, Jr., Vice President
C. Herbert Baxley, Vice President A. T. Colwell, Councilor
W. S. James, Vice President W. C. Keys, Councilor
L. L. Williams, Vice President J. L. Stewart, Councilor
David Beecroft, Treasurer J- A. Anglada, Councilor
Past Presidents: W. B. Stout (1935) Louis Schwitzer, Councilor
R. R. Teetor (19306) Alex Taub, Councilor

Aeronautic Committees

Aircraft Committee. ... ... ot e Fred E. Weick, Chairman
Aircraft Engine Committee. . ... ... ... . A. L. Beall, Chairman
Standards Committee
Alrcraft Division. .. ... o o J. F. Hardecker, Chairman
Aircraft Engine Division. . ... .. .. . ... .. . ... . Robert Insley, Chairman

NATIONAL INTERCOLLEGIATE FLYING CLUB
Dupont Circle, Washington, D. C.

Officers
President. ... ... . J. B. Hartranft, Jr., Pennsylvania
Vice President. ... ... ... . e Earl M. Bennetsen, Minnesota
Secretary-Treasurer. . . ... i s C. Dan Martin, Harvard

Honorary President, Grover C. Loening

THE AERONAUTICAL BOARD

Navy Building, Washington, D. C.

Army
Maj. Gen. Oscar WeStOVer. ... .ottt i iiennacaass Chief of the Air Corps
Brig. Gen. H. H. Arnold........... .. e Assistant Chief of the Air Corps
Major T. T.Handy. ... e War Plans Div., General Staff
Navy
Rear Admiral A. B. Cook....... ..o i Chief, Bureau of Aeronautics
Commander A. C.Davis. ...................... Head of Plans Div., Bureau of Aeronautics
Captain Wm. Baggaley............. ... ... ... oo War Plans Div., Naval Operations

Secretary, Jarvis Butler
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U. S. AIR CORPS, WAR DEPARTMENT
Washington, D. C.
Harry H. Woodring, Secretary of War
Officers on Duty in Washington

Chief of the AIr CorPS. v ittt iieiireirnneenecaacannssasnnnn Major Gen. Oscar Westover

Assistant Chief of the Alr Corps. .. vvuitiinieenrerasanscaanann Brig. Gen. Henry H. Ammold

Commander, G. H. Q. Air Force. .....oiivviiieeecearanns Major Gen. Frank M. Andrews

Colonelsh—-((llha.lmers G. Hall, Alfred H. Hobley, Rush B. Lincoln, William C. McChord, H. H. C.
Richards.

Licut. Colonels—Rosenham Beam, G. E. Brower, H. S. Burwell, H. C. Davidson, M. F. Davis,
V. B. Dixon, Ross G. Hoyt, L. B. Jacobs, Wm. E. Lynd, R. L. Walsh, H. H. Young.
Majors—K. S. Axtater, C. Y. Banfill, R. C. W. Blessley, A. E. Easterbrook, M. C. Grow,
Edw. V. Harbeck, Jr., R. Kauch, Alvan C. Kincaid, M. H. McKinnon, Alired W. Marriner,
L. W. Miller, J. A. Mollison, David A. Myers, C. P. Prime, E. W. Raley, L. H. Smith,
Wm. B. Souza, G. L. Usher, G. S. Warren. .

Captains—Evers Abbey, James C. Cluck, A. H. Foster, Mervin Gross, J. J. Honan, L. S. Smith,
James W. Spry, Donald F. Stace, Stewart W. Towle, Jr.

Materiel Division

Brigadier General A. W. Robins, Chief of the Division

Acting Executive and Commanding Officer. . .........coverireeess Col. Frede_rick L. Martin
Assistant Executive............. g .................................... Maj. A W, Brock
B ST 7 o R A Maj. A. W. Brock
SUPPlY OfFICer. .ttt ittt e Capt. J. A. Madarasz
Chief, Administration Section..... ... iiiiiieiieaires Lt. Col. D. B. Howard
Chief, Engineering Section.......c.eeuiiiiiniineeinnancemnraness Lt. Col. Oliver P. Echols
Chief, Procurement Section...........cooiiiiiiiiiiiannnnenneses Lt. Col. Harold A. Stfauss
Chief, Field Service SeCtion. . ....ouuvenuneenaiaaaronseennessnssnzes Col. F. D. Lackl::l_nd
Chief, Industrial War Plans Section........ .. oooieeeivrrenneeees Lt. Col. H. V. Hopkins
Finance Officer. . ..ottt ....Capt. J. F. Connell
Asst. Commandant A. C. Engineering School Licut. R. P. Swofford, Jr.
QUartermMaSter. o o v ittt ittt it Maj. R. C. Bower
SIgnal OfCeT. . . oottt e it Capt. R. P. Lyman
Engineer Corps Representative...............c.ciiemeennenmaernses Capt. Louis JI:‘ l}un}]{lggdl
Ordnance Corps Representative.. ... .. ..o iareeannrenrmmmesi oot Maj. F. F. eell

Navy Representative. . v ieeeennnineanenorceneresss Lt. Comdr. Byron J. Conne

NATIONAL BUREAU OF STANDARDS
Connecticut Ave. and Van Ness St., Washington, D. C. .

00 o3 oY S Lyman J. Briggs
Assistant Director for Research and Testing. . .......coeeeeeemervrreaeees E. C. Crittenden
Assistant Director for Commercial Standardization......c-veoseerrerreezze A. S. McAllister
Assistant to Director (in charge of OFice)........ccocnrmemersmreseenss Henry D. Hubbard
Chle%?gcgil(‘:’ilts}]ron O E. C. Crittenden
Weights and Measures. . ...« eeveeeseenessess ..F.’S. Holbrook and H. W, Bearce
Heat and POWer. ...ovvvunrevesasnernansnnesnssnes H-g-flgi{nson
(0] 1o TR R . A. Skinner
Chemistry. ... e P. H. Walker
Mechanics and SouUnd. .« .veeeeervenesnnnarsssssesnnnesesseessarsese I—\I\.{L}::D}%dlen
Organic and Fibrous Materials. . c..oovueroreraerenrrormrererescces aVE ey
MeEtAllUTEY . ..o s vvseevnevnnamnenars e snn s s tr s enes . S. Rawdon
Clay and Silicate ProductS. ... ceoeeeesrvenenssmoemensmmsararmessenes P.E H‘ Bai'gles
SIMPUAEA Practice. .....ocoveeersramoensnssrmsarssasasssararessess [ V. Ely
grade SEANAALAS. . . . v evsneenressooneaonesuessrsssa s R SIM czxxl.lcllslég
od:es. :}I'infpecxﬁc.am‘)rf.. Henry D. Hubbard
Plant. .. O. L. Britt

L)Y T R ERERE LR LR R R 0. G. Lange
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BUREAU OF AIR COMMERCE
U. S. DEPARTMENT OF COMMERCE

Washington, D. C.
Daniel C, Roper, Secretary of Comunerce

J. M. Johnson, Asst. Secy. of Commerce in Charge of Transportation Bureaus

Director of Alr COmMMEeICe. . .. vuvttit ittt iieierie e ennananans Frederick D. Fagg, Jr.
AsSIStant DIreCtOr. vt et e e R. W. Schroeder
Assistant to the Director. . .. ut ittt it it ie et tete e eaneaeinnes N. B. Sangree
Administrative Section, Chief.................. e et e John S, Collins
Aeronautic Information Section, Chief. . ... ... i, Frederick R. Neely
Airport, Marking and Mapping Section, Chief.................... ..., John S. Wynne
Development Section, Chief. . ... i i i it it John H. Geisse

Chief Alrways Engineer. ... ... .. i i e Charles 1. Stanton
Chief, Radio Development Section. .. .....ier et ettt iiannnnas W. E. Jackson
Chief, Engineering Section......... ... cciiiiiiiiiirerrerrerennnnean. H. A. Hook
Chief, Construction Section..........c..iiiiriiiir e innnannnn. G. E. Stratton

Superintendent of Maintenance...................... e Alvin O. Preil
Chief, Communication Section..................... e Eugene Sibley
Airways District Managers and Headquarters: :

No. 1, Newark, N. oo e it eiaanens D. G. Van De Water
No. 2, Atlanta, Gae. .. .ottt iiii e eeiie e ennnneeenanens 1. H. Polk
No. 3, Chicago, Il .o i ittt ennaaans Carl McClure
No. g4, Fort Worth, Tex.. ...ttt e et eennns L. C. Elliott
No. 5, Salt Lake City, Utah. .. ......uiiiiiiiiiiereeeriiaainaranns C. C. Lange
No. 6, Oakland, Calif.. ... ittt e e eenraanns H. T. Bean

Air Regulation Division

Assistant to Assistant Director. . ... ivr it ittt i iiieiaan e, R. S. Boutelle
General Inspection Service, Chief. .. ... .viiiriiiriniiierriiiiinninnnnss Joe T. Shumate
Manufacturing Inspection Service, Chief...........coiiiiiiiiiiiiin e, L. V. Kerber
Supervising Aeronautical Inspectors and Headquarters:
District No. 1, Garden City, L. I, N. Y. ... . oot ieenan S. L. Willits
District No. 2, Los Angeles, Calif........ccviiiiniiiiniiiiernannnnn. J. S. Marriott
District No. 3, Atlanta, Ga........ovviintiiiiiiiiiiiinnnnnn, Wiley R. Wright
District No. 4, Detroit, Mich..........ouiiiiiiiiiiiiiereeennaannn H. R. Neely
District No. 5, Chicago, Ill...... ..o ittt ittt i i iiaenann G. W. Vest
District No. 6, Kansas City, Mo......veeverrreenneeeroerererareenn L. W. Jurden
District No. 7, Dallas, Tex.. . .c..uuuuerereereeeneeeerrernenasnoneas C. A. Rowe
District No. 8, Oakland, Calif.. .. ......ccoeiiirirrrrrennnnnnnnns R. D. Bedinger
District No. 9, Anchorage, Alaska. ......ovvreeriinreneennnnnn. Hugh Brewster
Chief, Medical Section. ... ... ... i ii e, Dr. R, E. Whitehead
Chief, Registration Section.............oiiiiiiiiiiiiiiiiiieereeennnnnnns R. R. Reining
Chief, Safety Section........ouiiiiiin it et ieiaaeeaaaen J. W. Lankford

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.
Commissioners

Anning S. Prall, Chairman

Thad H. Brown Irvin Stewart
Norman S. Case Eugene O. Sykes
George Henry Payne Paul Walker

Herbert L. Pettey, Secretary



AERONAUTICAL DIRECTORY 485

U. 8. COAST GUARD
DEPARTMENT OF THE TREASURY

Henry Morgenthau, Jr., Secretary of the Treasury
Stephen B. Gibbons, Asst. Secy. in Charge of Customs, Coast Guard, and Narcotics

Officers on duty in Washington

(:O{nmanglm_\t, U.S. Coast Guard.. ... ... ... .. ... ... .. ... Rear Admiral R. R. Waesche
(—h}Cf.:\vmtlon Oficer. .. ... . .. ... ... . Captain L.T. Chalker
Aviation Operations. . |||/ e Lieut. C. B. Olsen
Aviation Materiel. ... [ Lieut. G. H. B'owénnan,
Aviation Finance. ... ... the{)i{a&k::)ﬁ;é\\f %.riKcﬁ:;;
Jenior Aeronautical Engineer. ... U H. S. Cocklin
Civil Ingmeer ...... l'Z:L..x\.IcG:mdy

Coast Guard Air Stations

Salem, Massachusetts. ... ...... . ie ander I. A. Lea

Eape May, New Jersey. ... .. ... [ loiiiioiiee LKUt F.O.I?TITLieut. R. L. Buxr'xl?é
S\J}arltgston, _South Carolina........ ... .. .. ... ... ... Lieut. Commander W. J. Kossler
Miami, Florida. .. .. . . [/ '''rriiriiioreroriiiiit Commander C. C. von Paulsen
Lieut. W. A. Burton

St. Petersburg, Florida. ... ... i

?llo‘“'. Mississippi. ... . T Lieut. Commander R. L. Raney

san Diego, California. ... ... . .. ... . i ...Lieut. S. C. Linholm

Port Angeles, Washington. .. ... | i Lieut. C. F. Edge
Coast Guard Air Patrol Detachment

Del Rio, Texas...... ......... ... . ... .. ... Lieutenant Commander N. M. Nelson

Inspectors of Coast Guard Aircraft
Lieut. W. S. Anderson Chief Machinist F. F. Crump Chief Carpenter O. G, Tobiason

U. S. FOREST SERVICE
DEPARTMENT OF AGRICULTURE

Washington, D. C.
Henry A. Wallace, Secretary of Agriculture

Chief of the Forest Service: F. A. Silcox
Headquarters: Missoula, Mont.

Northern Region. .. .......ocooeeiereeeeennnnn,
Evan W. Kelley, Regional Forester
Rocky Mountain Region......................... Headquarters: Denver, Colo.
Allen S. Peck, Regional Forester
Southwestern Region. .. .......oveeeeeeeeeeennnn. Headquarters: Albuquerque, N. M.
Frank C. W. Pooler, Regional Forester
Intermountain Region....oooiiiiiiiiiiiiiann Headquarters: Ogden, Utah
. . R. H. Rutledge, Regional Forester
California Region. .. .......overuiieieranaaaann.n Headquarters: San Francisco, Calif.
. . S. B. Show, Regional Forester
North Pacific Region..oovieeiiii i, Headquarters: Portland, Oregon
. C. J. Buck, Regional Forester
Eastern Region......ooueiusireieeeinannns, Headquarters: Washington, D. C.
. R. M. Evans, Regional Forester
Southern Region..........coveeerneeeirninnnnn, Headquarters: Atlanta, Ga..l
. Joseph C. Kircher, Regional Forester
North Cent.ral Region.......ccovviiiiiiiina... Headquarters: Milwaukee, Wis.
Alaska Region....... ... ... 0. Headquarters: Juneau, Alaska

Charles H. Flory, Regional Forester
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CONGRESSIONAL COMMITTEES

INTERESTED IN AVIATION (Continued)

Naval Affairs
David I. Walsh (chairman) (ID)

Millard E. Tydings
Ellison D. Smith
George McGill

Richard B. Russell, Jr.

Homer T. Bone
Harry Flood Byrd
William H. Dieterich
Fred H. Brown

Carl Hayden

Josiah William Bailcy
W. J. Bulow

James F. Byrnes

M. M. Logan

Fred H. Brown
Joseph C. O’Mahoney
James E. Murray
Dennis Chavez

Edward T. Taylor
Clarence Cannon
Clifton A. Woodrum
John J. Boylan

Louis Ludlow
Thomas S. McMillan
Malcom C. Tarver
Jed Johnson

J. Buell Snyder
William B. Umstead
William R. Thom
John F. Dockweiler
James McAndrews
Emmet O’Neal
George W. Johnson
James G. Scrugham
James M. Fitzpatrick
Louis C. Rabaut
Joachim O. Fernandez

Robert Crosser
Alfred L. Bulwinkle
Virgil Chapman
Paul H. Maloney
William P. Cole, Jr.
Samuel B. Pettengill
Edward A. Kelly
Edward A. Kenney
George G. Sadowski
John A. Martin
Edward C. Eicher
Theodore A. Peyser
Thomas J. O’Brien

(I
(D)
()
(1)
1)
(1)
(D)
(

Peter G. Gerry
Rush D. Holt

C. O. Andrews
Guy M. Gillette
Frederick Hale
James J. Davis
Hiram W. Johnson
Ernest W. Gihson

Post Office and Post Roads
Kenneth McKeller (chairman) (D)

(D)
(L)
(1)
(1)
()
(D)
(D)
()
(D)

Rush D. Holt

Allen J. Ellender
Theodore F. Green

Ernest Lundeen

Lynn J. Frazier

Robert M. La I‘ollette, Jr.
Iirnest W. Gibson

I1. Styles Bridges

House of Representatives

Appropriations

James P. Buchanan (chairman) (D)

()
(D)
(D)

Millard F. Caldwell
David D. Terry
John M. Houston
John P. Higgins

J. Burwood Daly
Joe Starnes

Ross A. Collins
Charles I1. Leavy
John Tabor

Robert L. Bacon
Richard B. Wigglesworth
W. P. Lambertson
D. Lane Powers

J. William Ditter
Albert E. Carter
Robert F. Rich
Charles A. Plumley
Iiverett M. Dirksen
TFred L. Engel

Interstate and Foreign Commerce
Clarence F. Lea (chairman) (D)

Henry Ellenbogen
Hlerron Pearson
Jerry J. O’Connell
George B. Kelly

Lyle H. Boren
Gardner R. Withrow
Carl E. Mapes
Charles A. Wolverton
James Wolfenden
Pehr G. Holmes

B. Carroll Reece
James W. Wadsworth
Charles A. Halleck
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STATE AVIATION OFFICIALS (Continued)

VERMONT: Motor Vehicle Department . .
Murdock A. Campbell, Commissioner of Vehicles, Montpelier.

VIRGINIA: State Corporation Commission .
R. E. Steele, Director of Aviation, Richmond.

WASHINGTON: Washington State Patrol, William Cole, Chief, Olympia.

WEST VIRGINIA: West Virginia Board of Aeronautics
David M. Giltinan, Acting Chairman, Charleston.

WiscoxsiN: No aeronautical regulatory body.
WYOMING: No aeronautical regulatory body.

AERONAUTICAL MAGAZINES OF THE UNITED STATES

AERO DIGEST 515 Madison Avenue, New York, N. Y.
AIR LAW REVIEW Washington  Square  East, New York,
AIR LINE PILOT 3145 W. 63rd Street, Chicago, Il
AVIATION 330 W. 42nd St., New York, N. Y.
JOURNAL OF AIR LAW 357 E. Chicago Avenue, Chicago, Iil.
JOURNAL OF THE AERONAUTICAL 30 Rockefeller Plaza, New York, N. Y.
SCIENCES
MODEL AIRPILANE NEWS 551 Fifth Avenue, New York, N. Y.
NATIONAL AERONAUTIC MAGAZINE Dupont Circle, Washington, 1. C.

OFFICIAL AVIATION GUIDE OF TIE 608 S. Dearborn Street, Chicago, Il
ATIRWAYS

PILOT Grm]éinligentml Air Terminal, Glendale,
POPULAR AVIATION 608 S. Dearborn Street, Chicago, Il
SOUTHERN FLIGHT Ledger Building, Fort Worth, Tex.
SPORTSMAN PILOT 515 Madison Avenue, New York, N. Y.
U. S. AIR SERVICES Tranf)[.)o(r:t.ation Ruilding, Washington,
WESTERN FLYING 420 South San Pedro Street, L.os Angeles,

Calif.
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SEcTION 4. The Postmaster General shall cause advertisements of air-mail routes to be con-
spicuously posted at each such post office that is a terminus of the route named in such advertise-
ment, for at least twenty days, and a notice thereof shall be published at least once a week for
two consecutive weeks in some daily newspaper of general circulation published in the cities that
are the termini for the route before the time of the opening of bids.

SECTION 5. After the bids are opened, the Postmaster General may grant to a successful bid-
der a period of not more than thirty days from the date of award of the contract to take the steps
necessary to qualify for mail services under the terms of this Act: Provided, That, at the time of
the award, the successful bidder exccutes an adequate bond with sufficient surety guaranteeing
and assuring that, within such period, said bidder will fully qualify under the Act. faithfully to
execute and to carry out the terms of the contract: Provided further, That, if there is a failure
so to qualify, the amount designated in the bond will be forfeited and paid to the United States
of America.

SecTioN G, (a) The Interstate Commerce Commission is hereby empowered and directed, after
notice and hearing, to fix and determine by order, as soon as practicable and from time to time, the
fair and reasonable rales of compensation within the limitations of this Act for the transportation of
air mail by airplane and the service connected therewith over each air-mail route, and over each section
thereof covered by a separale contract, prescribing the method or methods by weight or space. or both,
or otherwise, for ascertaining such rates of compensation, and to publish the same, which skall continue
in force until changed by the said Commission after due notice and hearing, and so much of subsec-
tion (g) of section 3 of this Act as ss in conflict with this section is hereby repealed.

(b) The Interstate Commerce Commission is hereby directed al least once in cach calendar year
from the date of the award of any coniract to examine the books, accounts, contracts, and entire business
records of the holder of each air-mail contract, and lo review the rales of compensation being paid to
such holder in order to be assured that no unreasonable profit is being derived or accruing therefrom,
and in order lo fix just rates. In delermining what may constitule an unreasonable profit the said
Commission shall take inlo consideration the income derived from the operation of airplanes over the
roules affected, and in addition lo the requirements of section 3 (f) of this Act, shall take into consid-
eration all forms of expendilures of said companies in order to ascerlain whether or not the expendi-
tures have been upon a fair and reasonable basis on the part of said company and whether or not the
said company has paid more than a fair and reasonable market value for the purchase or rent of planes,
engines, or any other Lypes or kind, or class, or goods, or services, including spare paris of all kinds,
and whether or not the air-mail contracling company has purchased or rented any kind of goods, com-
modilies, or services from any individuals who own stock in or are connected with the sasd conlracting
companies or has purchased such goods and services from any company or corporalions in which any
of the individuals employed by or owning stock in the air-masl contracting company have any snlerest
or from which such purchase or rents any of the employees or stockholders of air-mail contracting com-
panies would be directly or indirectly benefitted. Within thirty days after a decision has been reached
upon such review by the Inlerstate Commerce Commission louching such profit a full report thereof
shall be made lo the Postmaster General, to the Secretary of the United States Senate, and to the Clerk
of the House of Representatives.

(c) Any contract (1) let, extended, or assigned pursuant to the provisions of this Act, and in full
force and effect on March 1, 1935, or (2) which may be let subsequent to such date pursuant to the pro-
visions of this Act and shall have been satisfactorily performed by the contractor during its full initial
period, shall, from and after such date, or from and after the termination of ils initial period, as the
case may be, be continued in effect for an indefinile period, and compensation therefor, on and afler
March 1, 1935, during such period of indefinile continuance, shall be paid at the rate fixed by order
of the Commission under this Act, subject lo such additional conditions and lerms as the Commission
may prescribe, upon recommendalion of the Postmaster General, which shall be consistent with the
requirements and limitalions contained in seclion 1 of this Acl; bul any contract so continued in effect
may be terminated by the Commission upon sixly days’ nolice, wpon such hearing and notice thereof
to tnterested parties as the Commission may delermine lo be reasonable; and may also be terminaled,
in whole or in part, by mulual agreement of the Postmasler General and the contractor, or for cause
by the contractor upon sixly days” notice. On the termination of any air-mail contract, in accord-
ance with any of the provisions of this Act, the Postmaster General may let a new contract for
air-mail service over the route affected, as authorized in this Act.

(d) All provisions of section 5 of the Act of July 28, 1916 (39 Stat. 412; U.S.C,, title 39, secs
523 to 568, inclusive), relating to the administrative methods and procedure for the adjustment
of rates for carriage of mail by railroads shall be applicable to the ascertainment of rates for the
transportation of air mail by airplane under this Act so far as consistent with the provisions of
this Act. For the purposes of this section the said Commission shall also have the same powers
as the Postmaster General is authorized to exercise under section 10 of this Act with respect to
the keeping, examination, and auditing of books, records, and accounts of air-mail contractors,
and it is authorized to employ special agents or examiners to conduct such examination or audit,
who shall have power to administer oaths, examine witnesses, and receive evidence.

(e) In fixing and determining the fair and reasonable rates of compensation for air-mail trans-
portation, the Commission shall give consideration to the amount of air mail so carried, the fa-
cilities supplied by the carrier, and its revenue and profits from all sources, and from a consider-
ation of these and other material elements, shall fix and establish rates for each route which, in
connection with the rates fixed by it for all other routes, shall be designed to keep the aggregate
cost of the transportation of air mail on and after July 1, 1938, within the limits of the anticipated
postal revenue therefrom.

In arriving al such determination the Commission shall disregard losses resulting, in the opinion
of the Commission, from the unprofilable maintenance of nonmail schedules, in cases where the Come
mission may find that the gross receipls from such schedules fail to meet the addiiional operating ex-
pense occastoned thereby. In fixing and determining such rales, if it shall be contended or alleged by the
holder of an air-mail conlract that the rate of compensation in force for the service involved is insufficient,
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the burden of establishing such insuficiency and the extent thereof shall be assumed by kim. In no
case shall the rates fixed and determined by the said Commission hereunder exceed the limits prescribed
sn section 8 (a) of this Act.

The Commission is hereby authorized and directed, cfter having made o full and complete exami-
nation and audit of the books, and after having examined and carefully scrutinized all expenditure-
and purported expenditures, of the holders of the contracts hereinsfier referred to, for goods, lands, com
modities, and services, in order to determine whether or not such expenditures were fair and just, and
were not improper, excessive, or collusive, in the cases of the eight air-mail contracts which are allowed,
by a previous report of the Commission, the rate of 83 1/8 cents per mile, under the provisions of the
Act of June 12, 1934, on routes Numbered 7, 12, 13, 14, 19, 25, 27, and 82, and the Commission shall
make a report to the Congress, not later than January 15, 1986, whether or not, in ils judgment, a fair
and reasonable rale of compensation on each of sasd eight contracts, under the other provisions and
conditions of said Act, as herein amended, ss in excess of 83 1/8 cents per mile; together with full facts
and reasons in detasl why it recommends for or against any clasim for increase.

(f) Each holder of an air-mail contract shall file with the Interstate Commerce Commission, in
such form as the Commission shall require, on July 1st and Jawuary 1st of each year, a full statement
of all free iransportation hereafter furnished during the preceding semionnual period io any persons,
including in cach case the regular tariff value thereof, the nome and address of the donee, and a slate-
ment of the reason for furnishing such free transporiation.

SEcTION 7. (a) After December 31, 1934, it shall be unlawful for any person holding an air-
mail contract to buy, acquire, hold, own, or control, directly or indirectly, any shares of stock or
other interest in any other partnership, association, or corporation engaged directly or indirectly
in any phase of the aviation industry whether so engaged through air transportation of passengers,
express, or mail, through the holding of an air-mail contract, or through the manufacture or sale
of airplanes, airplane parts, or other materials or accessories generally used in air transportation,
and regardless of whether such buying, acquisition, holding, ownership, or control is done directly,
or is accomplished indirectly, through an agent, subsidiary, associate, affiliate, or by any other
device whatsoever: Provided, That the prohibitions herein contained shall not extend to interests
in landing fields, hangars, or other ground facilities necessarily incidental to the performance of
the transportation service of such air-mail contractor, nor to shares of stock in corporations whose

rigi.cipal business is the maintenance or operation of such landing fields, hangars, or other ground
acilities,

(b) After December 31, 1934, it shall be unlawful (1) for any partnership, association, or cor-
poration, the principal business of which, in purpose or in fact, is the holding of stock 1n other
corporations, or (2) for any partnership, association, or corporation engaged directly or indirectly
in any phase of the aviation industry, as specified in subsection (a) of this section, to buy, acquire,
hold, own, or control, directly or indirectly, either as specified in such subsection (a) or otherwise,
any shares of stock or other interests in any other partnership, association, or corporation which
holds an air-mail contract.

(¢) No person shall be qualified to enter upon the performance of an air-mail contract, or
thereafter to hold an air-mail contract, if at or after the time specified for the commencement of
mail transportation under such contract, such person is (or, if a partnership, association, or cor-
poration, has and retains a member, officer, or director that is) a member, officer, director, or
stockholder in any other partnership, association, or corporation, whose prmmpal_busmessﬁ in
purpose or in fact, is the holding of stock in other corporations, ot which is engaged in any phase
of the aviation industry, as specified in subsection (a) of this section.

d) No person shall be qualified to enter upon the performance of, or thereafier to hold an air-
masl (co)nlractp(l) if, at or aﬂ%r thii time specified for the commencement of mail lranspor’l#xon under
such contract, such person is (or, if ¢ parinership, association, or corporaiion, ha;;jz_n_z‘; l”' }:)ﬁ}c;er,
or direclor, or an employee performing general manageriol dulies, that is) tmb":i ividual who ‘;zxs
theretofore ‘entered into any unlawful combination to prevent the making of any bi s for carrgmg he
mails: Provided, That whenever required by the Postmaster General or Intersiate Commzrfie_ 7mmxs-
sion the bidder shall submit an afidavit executed by the bidder, or by such of its officers, directors, or
general managerial employees as the Postmaster General or Intersiate _Cgmmerce} Comm.:sno.n\ mai;
designate, sworn {o before an ofscer authoriced and empowered 10 adminisier oaths, slatmg[;'n suck
afidavit that the afiant has nol entered nor proposed to enier inlo any combination todﬁuvent e n‘;ia -
ing of any bid for carrying the mails, nor made any agreement, or given or performed, or promise rg;
give or perform, any consideration whatever to snduce any other person lo bid or nol to bid for ang;'m;:;
contract, or (2) if it pays any officer, director, or regular employee compensatson tn mlxly fon{;,Pw egde‘;
as salary, bonus, commission, or otherwise, al a rale exceeding 817,600 per year for f;t time: rov;he
Further, That it shall be unlawful for any oficer or regular employee to draw ¢ salary ;:f 1;10“ an
£17,600 per year from any air-mail contractor, or @ salary from any other company if such salary from
any company makes his folal compensation more than 217,600 per year.

SECTION 8. Any company alleging to hold a claim against the Government on account of any

air-mail contract that may have heretofore been annulled may prasecute such claim as it may

have against the United States for the cancellation of such contract in the Court of Claims of the

A 1 Y Athi the date of the passage
United States, provided that such suit be brought within one year from )

of this Act; at{dp;n;lpigsonanot ineligible under the terms of this Act who qualifies glr}xlder the other
requirements of this Act, shall be eligible to contract for carrying air mail, notwithstanding the

provisions of section 3950 of the Revised Statutes (A?t of glune f' 18;721)1. 1b ired to furnish
SECTION 9. siring to bid on an air-mail contract shall be required to furnis

in its bid a list o?ﬁf‘tﬁirzgé‘cgﬁoldei holding more than 5 per centum of its entire capital stock,

and of its directors, and a statement covering the financial set-up, including a list of assets and

liabilities; and in the case of a corporation, the original amount paid to such corporation for its

stock, and wheth id i h, and if not paid in cash, a statement for what such stock was
issue&.aréucz iifognggilgnlgn%asth,e financial responsibility of such bidder, as well as the bond of-
fered, may be taken into consideration by the Postmaster General in determining the qualifica-

tions of the bidder.
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CURTISS-WRIGHT CORPORATION
GUY W. VAUGHAN, PRESIDENT

MANUFACTURING AND SALES DIVISIONS

il

CURTISS AEROPLANE DIVISION

BURDETTE WRIGHT, VICE-PRES. & GEN. MGR.
BUFFALO, NEW YORK, U. S. A.

Manufacturers of Military and Naval Aircraft and Propellers for the
U.S. Army and the U. S. Navy.

WRIGHT AERONAUTICAL CORPORATION

MYRON C. GORDON, VICE-PRES. & GEN. MGR.
PATERSON, NEW JERSEY, U. S. A.
Manufacturers of Wright Cyclone, Wright Whirlwind and Curtiss

Congqueror Engines.

ST. LOUIS AIRPLANE DIVISION

C. W. FRANCE, VICE-PRES. & GEN. MGR.
ROBERTSON, MISSOURI, U. S. A.

Manufacturers of Military Aircraft, Commercial Transports and Sport
Planes for the Private Pilot.

EXPORT SALES DIVISION

J. S. ALLARD, VICE-PRES. & GEN. MGR.

30 ROCKEFELLER PLAZA, NEW YORK
CABLE ADDRESS: AEROEXCO

Sales Distributors for Military, Naval and Commercial Aircraft, Engines
and all Types of Aecronautical Equipment in Foreign Countries.
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