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CHAPTER 1
THE WORLD IN THE AIR

FForeign Nations Prepare for War—Germany Boasts of Supremacy
—Great Britain’s Plans—The French Mistake—Italy's Prog-
ress-—Russia Improves Aircrafit—The Japanese Iixpansion
—Need for More Aerodynamic Rescarch in the United

States.

T the beginning of 1938 all the principal powers of the world
were striving to lead in the race for supremacy in the air,
and in whatever light one might view it the goal was plainly

apparent. It lay in attaining dominant air force strength, complete
mastery of the air in preparation for a war that scemed to become
more imminent with cach passing month. When Germany’s official
spokesmen came out frankly and boasted of a military air force scc-
ond to none. at the same time betraying an impatient desire to go to
war and prove it, the trend in world aviation no longer could be
concealed, cven by rigid censorship and all the secrecy of which
officialdom is capable.

Some of the other European powers had tried to disguise their
military aviation programs under the cloak of civil aircraft develop-
ment or, at the most, moderate defensive measures. This was espe-
cially true of nations such as Great Britain, France, Czechoslovakia,
Poland and others. They had disclaimed any plan toward intensive
rearmament, when as a matter of fact, they were doing their utmost
to rearm on an unprecedented scale. There was real justification for
it, of course, because Germany, Russia and Italy were known to be
building up huge air forces, which might conceivably force an early
decision in any conflict, and might in fact encourage the precipitation
of war if other possible belligerents remained unprepared in the air.

Germany’s assertion that the aerial squadrons of the Reich were
capable of backing up any demands that Germany might malke, there-
fore, struck the rest of the world with all the impact of a mailed fist,
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CHAPTER II
AVIATION IN THE UNITED STATES

Growth of Air Transport—Giant Land Planes and Flving Boats—
Plans for 100-Passenger Plancs—DProgress in Air Defense—
Importance of the National Advisory Committee for Acro-
nautics—Aircraft Manufacturers Contribute to  De-
velopment—Record Year for Sales and Iixports—
Pilots—Airports—\Work of Aeronautical Or-
ganizations—Capacity of the Aircraft
Plants to Double Iroduction.

HILTE other world powers are concentrating on aerial arma-

ments. the United States continues to make progress in all

branches of peacctime aviation; without neglecting its na-
tional defense, however.

Tn scheduled transportation the air lines of the United States flew
76,000,163 airplane miles in 1937, as compared to 73.303.830 air-
plane miles in 1936. Passengers increased from 1,147,969 to 1.267.-
580, and passenger miles from 491.774.053 to 540,628,407, during
the same period. Air express increased from 8,350,010 pounds to
8.914.067 pounds. Air mail increased from 11.482,872.622 pound
miles in 1936 to 13,396.460.117 pound miles in 1937. The Railway
Express Agency reported 1937 business as a 35 per cent increase in
shipments, 1254 per cent increase in weight and a 27 per cent increase
in gross revenues over 1930.

While the number of transports in service on air lines of the
United States increased from 380 to 390 during the year, that alone
did not represent the major changes in facilities. More significant
was the new equipment which entered service in 1937, including the
larger and faster transports such as the Douglas DC-3 and the
Tockheed 1.4. Even more striking changes were promised in the
immediate future.

All land transports in scheduled operations inside the United States
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CHAPTER III
THE ARMY AIR CORPS

Marked Progress in Air Corps liquipment—Automatic  *Blind™
Landings—Description of the Dell Two-Engine Fighter—ITigh
Altitude Laboratory—I.ockheed Sub-Stratosphere Plane
General Westover's Description of Activities—1I'ilots
from West Point—A\wards and Trophies—Cadet
Training.

N his annual report for 1937 Secretary of \War Harry H. Wood-

ring reported “marked progress” in modernizing Army equip-
. ment, adding: “The most noticeable recent advances have been
n aircraft. \We now have on hand approximately 1,000 new military
airplanes, nearly all of them less than 3 yvears old, and another 1,000
are under order. In addition, we have on hand several hundred serv-
iceable planes, classified as obsolete. These older planes will all be
replaced within the next year or two.

“Our goal in airplane strength is 2,320 modern, serviceable planes,
to be attained not later than June 30, 194o. This number was
recommended as highly desirable by the Baker Board 3 years ago.
Sl.lbsequent studies have confirmed the conclusions of the Baker Board
with respect to this number. Recent aviation developments have
produced military airplanes of much greater speeds, with much
greater range, and much more effective than any visualized 3 years
ago. Hence, an air fleet of 2,320 planes today is several times more
powerful than one of a comparable numerical strength a few years ago.

“Foreign countries are making heavy increases in the strength of
tl_lelr air arms and most of the first-class powers have many more
furplangs on hand or under construction than we have. However,
i quality our new planes are at least the equal and probably the
superior, type for type, of any military airplanes in the world. Our
program of airplane procurement does not contemplate attaining the
numbers possessed by other countries. With our favorable geographic
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CHAPTER 1V
THE NAVY AIR FORCES

IHigh Standards of Performance—Iipic Flight in  Consolidated
Flyving Doat—The “lLexington™ in Earhart Search—Admiral
Cook’s Report on Activitics in Naval Aviation—I.ack of
Scaplane Tenders—Cooperation with Aircraft Manu-
facturing  Industry—XNew  Developments—De-
scription of Sikorsky Navy Domber—Awards.

N his annual report for 1937 Secretary of the Navy Claude A.
Swanson stated that naval aviation “*has continued to maintain
high standards of performance. Gains have been made in the

ficlds of material and personnel, while operations of aircraft with
the fleet have been extended, and their coordination with other cle-
ments of fleet strength has been advanced. The performance of patrol
planes now being procured in quantity is so outstanding as to de-
serve particular comment, mass air deliveries having been made to
points as far distant as [Hawaii and the Canal Zone.

“The Navy's policy with regard to rigid lighter-than-air craft is
still under consideration and is being carefully studied.”

IFarly in the evening of July 2. 1937, a Consolidated flying hoat
from the U. S. Navy's Patrol Squadron Six took off from Pearl
Harbor at Honolulu and nosed out over the Pacific in a south-
westerly direction, its mission one of the most daring in aviation
annals, although it received scant attention at the time. Lieut. WWar-
ren W. Harvey and his crew of five Navy airmen had received
orders to fly to Howland Island. 1,897 statute miles distant, and search
the trackless, watery waste for Amelia Earhart and her navigator,
TFred Noonan, who had disappeared before reaching Howland which
they had chosen for a refueling stop in the course of their round-the-
world flight. Their orders were to arrive at Howland soon after day-
light, scarch all day for the Earhart plane, land at sunset and take on
fuel which had been stored there for the globe fliers. It was a simple
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78 AIRCRATFT YEAR BOOK

purchased with 1937 funds. The 1938 appropriation provides {funds
for airplancs for the "St. Touis” "Helena,” *Wasp,” and {for VI? Squad-
ron 20 and minor miscellancous shore station increases.

“Development of airplanes of increased range and striking power
will continue, and greater simplicity of operation will be sought. [t is
expected that it will he possible to obtain improved maintenance char-
acteristics in new designs under construction,

“Ingines of improved reliability with greater horsepower and
higher efficiency are in prospect. Fixperiments are being undertaken
for the purpose of providing automatic functioning of certain power
plant instruments and accessories in order to relieve the demands on
flying personnel.

“Possible expansion of the instrument section of the Naval Air-
craft Factory is heing studied to permit a more thorough test of ex-
perimental as well as service installations.

“Important developments in radio, {ucls, equipment, and launch-
ing and arresting gears on naval vessels are in prospect.

“Approximately 236 airplanes and 494 engines were delivered
during the fiscal year.” (1937)

During the year the Navy took delivery on a new kind of war
craft, a bombing flying boat built by the Sikorsky division of the
United Aircraft Corporation, and designated PBS-1r. It was offi-
cially described as follows:

“It is a four-engine all metal, high-wing, full cantilever monoplane
flying boat of new design, built under a-contract awarded in June,
1936. It is powered by four Pratt & Whitney Twin Wasp engines
of 1,050 horsepower each, and is equipped with Iamilton Standard
constant speed propellers. Its armament will include bow, rear and
center gun turrets Incorporating many new features in armament
design.

“Construction of this plane was undertaken by the Navy Depart-
“ment to explore the value of large flying boats in national defense, as
for years it has sponsored their development by well-regulated ex-
periments. This flying boat represents one of the most powerful
bombing planes in the United States, having a military load carrying
capacity comparable with that of any known existing airplane. It also
will have the long range demanded of Navy patrol bombers.

“The designing and construction of this plane under Government
control has been in progress for two ycars. Thousands of detail draw-
ings were required during its building, and hundreds of thousands of
man hours of enginecering and shop labor were spent in its construc-
tion. The mock-up, constructed of wood and fabric, took six months









CHAPTER V
COAST GUARD AVIATION

An Amazing Record—Night Flights—ILife-Saving—Heroic Adven-
tures—New A\ir Stations.

URING the fiscal year 1937 the aviation division of the U. S.

Coast Guard made an astounding record both in the number

of hours flown and the different activities in which the flying
Guardsmen were engaged. Coast Guard aviators flew more than nine
thousand hours in the course of 3.832 flights during the 12 months.
They made 234 flights at night. mostly out over the open sea, and they
made gg landings on these open seas oft the coasts of the United
States.

They flew a total of 780.545 miles and scarched areas aggregating
5,862,618 square miles. They located 360 illicit distilleries which later
were seized and destroyed. They identified 34.844 vessels at sea dur-
ing the year; and they identified 0,444 airplanes. They located 37
smuggling vessels and two smuggling airplanes, and they seized nearly
42,000 gallons of contraband liquors valued at more than twenty
thousand dollars. They reported 57 obstructions to navigation, flew
out and dropped messages to 168 vessels warning them of impending
hurricanes. They located 154 disabled ships, responded to a total of
500 requests for assistance. They flew out from their bases and ren-
dered help to 293 persons, 111 many cases saving their lives. They took
off from disabled vessels IT persons who otherwise would have
drowned. They took aboard a grand total of 948 persons i need of
assistance in one form or another. They transported 185 medical
cases, mostly from ships at sea where all other facilities were lacking
for help of any kind. They rendered assistance to other Government
departments in 428 cases.

Every official report of these Coast Guard flights offers striking
evidence of the heroic deeds accomplished in the course of what is
set down as routine duty. It was simple routine duty that sent three
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CHAPTER VI
FEDERAL GOVERNMENT ACTIVITIES

Durcau of Air Commierce— Dureau of Fisheries—Dureau of Foreign
and Domestic Commerce— Federal Communications Comniission —
Geological Survey—IHyvdrographic Office— Interieparumental Cont-
mittee— National Advisory Committee {or Aeronautics— National
Burcau of Standards—Oilice of Arms and Munitions Control—=oil
Conservation Scervice—Tennessee Valley Authority—UL S0 Coast
and Geodetic Surveyv-—U, S, Forest Service—U . S, Maritime Com-
mission—=_U". S, Dublic Health Service—U, S. Weather Bureau.

ORI than a score of the departments and bureaus of the

United States Government are actively engaged in aero-

nautical work, and much of it is as fascinating and thrilling
as the adventurous stunt {lights undertaken by heroes of the air.

Bureau of Air Commerce

The Bureau of Air Commierce, Department of Comimerce, which
is the agency of the IFederal Government charged with supervision
over civil aviation, has made an excellent job of supervising the con-
struction of acronautical cquipment so that it will be airworthy and
free from structural defects when used by the public. The manufac-
turers, of course, have their own rigid requirements before their
planes, engines, propellers and other equipment leave their plants, but
they welcome this control by the Government because it prevents care-
less or unscrupulous competition by upstart builders or promoters who
otherwise might produce inferior and dangerous machines or import
them from abroad for sale to the trusting public here. Thus the air-
craft manufacturing industry in the United States cooperates whole-
heartedly with the Burcau of Air Conuuerce. As a matter of record
the aireraft manufacturers started asking for this Federal regulation
soon after the World War; but they did not receive it until 1920. The
present system accounts for the unexcelled reputation of American
aircraft, cven among competing manufacturers abroad.
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In passing upon airworthiness of a new airplanc the Purean of Air
Commerce examines it first for type approval. 11 the craft passes
the thorough tests involved in this procedure, cach airplane built in
accordance with the approved design is eligible for license. After the
approval of a type for an airplane which 1s to be produced in quantities,
in a factory where the facilities meet the ingpection requirements of the
Burcau of Air Commerce, an approved type certificate is

awarded.
In some other cases the Durcau sives its ap roval and issues
=

approved
spectfications, but not an approved type certificate. An application for

type approval is addressed to the Scerctary of Conmimerce and may be
submitted cither to the Manufacturing Inspection Service of the
Bureau of Air Commerce, Department of Commerce, Washington,
D. C., or to the hranch oftice of the Manufacturing Inspection Service
at L.os Angeles Municipal Airport, Inglewood, California.

Accompanying the application there should be a complete set of
drawings, stress analysis and other technical data showing compliance
with the airworthiness requirements. If the application and data are
submitted to the branch office, they should be in duplicate ; otherwise
single copies arc sufficient except that one additional copy of a drawing
list is required in cach casc.

The drawings submitted for approval should be complete, well
dimensicned, and show the structure in sufficient detail. Assembly
drawings of the major structural units, such as wings, stabilizer and
clevator, will suffice if they are completely dimensioned aud if theyv
show the cross sections of all wooden members or metal members of
special design and the sizes and material of connection bolts, standard
wires and tubes used in the assembly. The location and design of
hinges, control masts, joints, and points of attachment of all brace
struts or wires should be clearly shown. Drawings should be made to a
scale, the scale being indicated, and all important dimensions given. A
stress analysis covering an investigation of the strength of the primary
members of the wings, fusclage, landing gear, control surfaces, engine
mounts or nacelles, and control systems, and of fittings connecting
parts of the primary structure, is to accompany the application. The
stress analysis also should include an analysis of secondary mem-
bers carrying heavy loads and an investigation of main members
subjected to eccentric loads. Ifurther, it should state, by specification
number, the material used for cach member or group of members;
whether or not it is heat treated, and what physical properties are
guaranteed by the manufacturer. Tf metal members of special design
are used, test data showing their strength properties under loads similar
to those to which they will be subjected in the structure should be
submitted to substantiate the values assumed in design. Buoyancy
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controls. The control system, which includes the cables and levers
which move the surfaces. is also tested for strength and case of opera-
tion, special attention being given to ascertain freedom from jamming,
excessive friction or deflection.

Reports of these tests are made by the manufacturer to the Bureau
and are signed by the inspector who witnessed them. The results of
the tests, as submitted to the Bureau, describe fully the method of
loading, give load distribution curves, deflection readings or curves,
and include a log of the test describing all failures or repairs made
during the tests. Photographs of all failures in the structure and
photographs of suitable size showing the test set-up and the points
from which deflections were measured are enclosed.

IFor the purpose of expediting engineering inspections and flight
tests, the Durcau has established and equipped four engincering test
stations. However, it is not compulsory that the manufacturer take
his airplane to a Burcau of Air Commerce test station if he prefers to
have it tested at his factory, and can furnish suitable facilitics for con-
ducting the test. In such cases it is only necessary for the factory to
advise the test base that the inspection is desired at the factory, and
the engineering inspector will proceed to that point. 1f the plane is to
le tested at the factory, suitable scales are provided to obtain its empty
weight. The test bases are located at: Roosevelt Field, Long Island,
N. Y.; Wayne County Airport, Detroit, Mich. ; Municipal Airport,
Kansas City, Mo.; and Municipal Airport, Los Angeles, Calif.

In conducting the engineering inspection the inspector first deter-
mines the empty weight of the airplane. 1f this weight added to the
computed useful load does not exceed the gross weight authorized
(determined by the technical data submitted), the inspection and flight
test may continue, in which event the manufacturer will complete for
the inspector a manufacturer's affidavit, stating that the airplane is
identical with that for which technical data were submitted and ap-
proved.

The airplane then undergoes flight tests of such nature as to dem-
onstrate its balance, stability, maneuverability, and general flying and
taxiing characteristics. Prior to, or at the time of presentation of an
airplane to the Bureau for flight tests, the manufacturer submits to the
inspector making the tests a detailed report of the manufacturer’s flight
tests on the airplane involved. The report submitted is signed by the
manufacturer’s test pilot, and it indicates that the aircraft has been
fully test flown, including all the required maneuvers, such as tests for
longitudinal, lateral and directional balance and tests for stability, and
found to comply with requirements. If the flight tests given by the
Department of Commerce inspector are successfully accomplished, the
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painted or displayed on the plane and the carrying of executives or
employces of a company on interstate flights in behalf of the company’s
business.

An aircraft used solely for pleasure or noncommercial purposes is
not required by the Federal Government to be licensed, although en-
gaged in flying between States. However, such a license may be ob-
tained if the owner so desires, and most of the States require aircraft
operating within their borders to be IFederally licensed. In the event
that the owner does obtain a Iederal license, all the requirements gov-
erning licensed aircraft must be observed. Whether licensed or not, all
aircraft must display identification marks assigned by the Department
of Commerce. The licensing requirements do not apply to military
airplanes.

Aircraft licenses are issued for a period of not exceeding one year
and are granted subject to compliance with the Air Commerce Regu-
lations.

Upon the expiration of an existing license the aircraft may be
relicensed for additional periods of not exceeding one year, upon the
application of the recorded owner for relicensing and the finding of the
Secretary of Commerce that the aircraft is airworthy and is owned by
an eligible owner. Itis the responsibility of the recorded owner to make
contact with an inspector of the Department of Commerce prior to
the expiration of the aircraft license for reinspection of his aircraft.

A licensed aircraft’s identification mark consists of the license
number of the aircraft preceded by one of the following letters: the
Roman capital C for all commercially licensed aircraft except gliders ;
the Roman capital 5 (meaning State) for aircraft used solely for gov-
ern‘mcntaI purposes and belonging to FFederal agencies, States, Terri-
tor1c§, possessions or political subdivisions; the R for aircraft which
are hc.ensed only for restricted purposes, the X for aircraft engaged in
experlmenfta_l work, and the G for gliders.

In addmon' to the above, the Roman capital letter N may be dis-
p_layed, preceding the license letter and number, by all commercially
!mensed alrcraft'of the United States, except those licensed for exper-
11neqta1 or restricted purposes. The letter N, which denotes that it is
an aircraft of the United States, is required on licensed aircraft navi-
gated beyond the continental limits of the United States.

The identification mark for unlicensed aircraft is assigned upon
the application of the aircraft owner and is required to be permanently
affixed to the aircraft. The nationality mark may not be made a part
of it, nor may any other letter, design, symbol or description be pre-

fixed.
Bureau of Air Commerce airworthiness requirements stipulate that
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ments. If there are more than three forced stops during the 50 hours.
the engine must be disapproved, and if there is a failure which would
cause an immediate forced landing in flight. this terminates the test.
“Torced stop’” and “failure” are carefully defined mn the requirements
and in the instructions which have been issued to inspectors, but if
there is doubt about any stop the matter is referred to the Manufactur-
ing Inspection Service in \Washington.

When the 50-hour test has been completed, there 1s another 10-
hour run for calibration, to determine horsepower rating. Only routine
adjustments, such as those permitted during the 50-hour test itself, are
permitted before the calibration run is started. The power rating de-
termined by this test is corrected to standard conditions of pressure.
temperature and humidity.

FFinally, when the 50-hour and 1o-hour runs have heen completed,
the engine is completely torn down and inspected with the inspector as
2 witness. As a result of this inspection the Durcau may require re-
visions in design, or it may even be necessary to reject the engine, de-
pending upon the degree of wear or signs of failure in important parts.

Assuming that the engine has met all of these tests satisfactorily,
the manufacturer's next step is to submit his report of the test to the
Bureau, together with drawings, a parts list in duplicate and a detailed
report of a 10-hour f{light test of the engine. It is not necessary for
this flight test to be witnessed by a Bureau inspector, but the report on
it must be supported by an affidavit. All this material is checked in
Washington, and if it is satisfactory, the manufacturer reccives ap-
proval, and his engine is eligible for use in any licensed airplane which
has been approved for engines of this type and horsepower.

[For an engine which has previously been approved by the Army or
Navy, this detailed testing procedure is not required. The manufactur-
er has only to apply for approval, supplying a copy or reference num-
ber of the Army or Navy endurance test report properly signed by the
military representative and specifying the approved rating.

Propellers, like engines, may be approved upon the basis of previous
approval by the Army or Navy. IFor a propeller which has not been so
approved, it is necessary for the manufacturer to submit drawings, a
report on an endurance test and in some cases a stress analysis. Impor-
tant tests, or tests where unconventional features of design are involved
are witnessed by Bureau inspectors, otherwise the manufacturer’s test
report, accompanied by an affidavit, is acceptable. Ifor propellers other
than fixed pitch wood propellers the requirements call for a go-hour
test which may be run without stop, or may be broken up into runs of
five hours or more each. It is accomplished with an engine of the same
general characteristics as the engines upon which the propellers are to
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Parachutes also are cligible for type approval after meeting the
applicable airworthiness requirements. which include functional drop
tests with normal packs and also with twisted lines, strength drop tests
with a Goo-pound weight, and finally, live drop tests with a 170-pound
man.

Bureau of Fisheries

The Burcau of Ilisheries. of the Department of Commerce, char-
tered airplane service for patrol of fisheries in Alaska, cmiploving six
companies on 31 days. Total flying time was g1 hours. during which
the planes traversed 9,335 miles. In addition planes were chartered
for transport purposcs.

Bureau of Foreign and Domestic Commerce

As commerce follows the flag, a corollary axiom would be that
the flag creates commerce. In promoting American acronautical busi-
ness abroad, the Burceau of Foreign and Domestic Commerce has put an
old saying into practical application. Celebrating its twenty-fifth an-
niversary, the Bureau of Forcign and Domestic Commerce supplied a
stream of information to American business on the prospects for mar-
keting acronautical products. In its 34 offices in foreign countries, in
charge of commercial attaches and trade commissioners, the data were
collected and forwarded to Washington. There it was correlated by
the various office divisions and disseminated to business interests,
cither directly or through the Burcau's 79 district and cooperative
offices in principal cities.

Governing the flow of information to the acronautic industry is
the Automotive-Acronautics Trade Division of the Burcau.

In recent yecars approximately one-third of our production of
planes, aircraft engines, and parts has heen sold abroad. The service
facilities of this division are of special interest to manufacturers and
agents of aeronautical products and domestic air transport operators.
The division, through its aeronautics trade section, supplies specific
leads on foreign sales opportunitics, as well as export statistics and
information regarding foreign civil aeronautic operations, equipment
purchases, equipment and airport construction, aviation ground facili-
ties and air regulations. It supplies basic figures and other factual
data of use for long-range planning by firms, individuals and public
agencies concerned with the encouragement and stimulation of sound
development in industry and commerce. “Acronautical World News,”
o tri-monthly publication issued by the division, offers a concise cross
section of current civil aviation developments abroad.
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licensed by the Commission maintain a continuous watch on 3103 kilo-
cycles.

Geological Survey

The planned city and the planued countryside of the future—if not
indeed of the present—depends on the fine art of acrial photography.
The development of both urban and rural areas, the use of land and
changes in the courses or borders of rivers and lakes can be followed
and guided by the gimlet eye of the camera. Hence the work of the
Geological Survey, U. S. Department of the Interior. during the
year 1937, although of a slow and tedious nature, constituted valuable
research work in the field of natural resources.

During the year ended June 30, 1937, the Geological Survey com-
pleted the compilation from aerial photographs of base maps without
contours (planimetric) of 18 quadrangles (7)4-minute) and parts of
quadrangles in Louisiana, a total of 1,045 square miles. Iine map
bases (planimetric) of 26 quadrangles (13-minute and 71/ -minute)
and parts of quadrangles in other States (Arkansas, Massachusetts
and Missouri), with a total area of 1,720 square miles, were also com-
piled from aerial photographs. A topographic map of a part of one
15-minute quadrangle in Virginia was made by means of stereophoto-
grammetric methods. The total area of planimetric maps compiled
amounted to approximately 2,765 square miles.

Comn'icrcial firms photographed for the Geological Survey 471
square miles, and photographs covering 4,916 square miles were pur-
chased from commercial firms, these photographs having previously
heen traken of areas later planned for mapping by the Geological Sur-
vey. The Army Air Corps photographed 245 square miles for the
Survey, and negatives covering approximately 3,000 square miles were
bo_rrowed from other Government agencies in order to make contact
prints for use in map compilation work. The practice of borrowing
negatives from other Federal agencies has resulted from the use of
standard specifications for aerial photography for general map work
and land studies (approved by the Secretary of the Treasury May 27,
1937). The specifications set forth the scale of photographs that will
meet the requirements of all Government services, as well as the type
of photograph and conditions governing the actual photography.

. The C%eological Survey now has two complete multiplex aerial pro-
jector units engaged in topographic mapping for the Tennessee Val-
ley Authority. Previously, only one of these instruments was in use.
It proved to be very successful and a second one was purchased in or-
der to speed up production. Other units have been ordered. Another
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of the physical and topographic features of the area together with
cultural improvements such as highways, reservoirs, parks, forests.
agricultural land, homes and industrial buildings. \ir photographs
provide an accurate and cconomical inventory of the topographic feat-
ures of an area and of its physical cultural improvements. Since they
show cvery feature on the surface of the earth visible to the eye, they
arc of extreme value in planning for State. county and municipal im-
provements. Air photographs show houses and factories, strects.
railroads, farms and forests, parks, airports, streams and lakes. From
the photographs experts can detect the types of crops. abandoned
farm land, and in many cases the boundaries of soil classes and evi-
dences of erosion. When taken at periodic ten-year intervals, air
photographs serve as a reliable land-use census. The growth and de-
velopment of urban areas. the extension of transportation networks,
the additions to park and farm lands, and the progress of reforesta-
tion can be determined by comparing the photographs.”

It cannot be too strongly emphasized, however, that a vertical
acrial photograph or a mosaic constructed by the assemblage of several
single prints is not a map. The single print or mosaic is a perspective
picture with many different planes of elevation on which no accurate
scaling can be done without correction of displacement caused by relief.

The acrial photograph is a valuable aid in mapping. giving details
of the terrain that are practically impossible to map by the usual sur-
veying methods without prohibitive cost of time and money ; but it must
be horne in mind that ground control is an absolute necessity in the
compilation of these data in map form. by either graphical or stereo-

scopic methods, in order that all features may be accurately located in
their true relative positions.

Hydrographic Office

The Hydrographic Office, of the Navy Department, publishes and
supplies aviation charts to air pilots covering certain arcas outside the
United States ; collects and disseminates timely information, and fur-
nishes various other aids contributing to the safe navigation of air-
craft. The office has on file considerable data pertaining to the prin-
cipal airports and seaplane bases of foreign countries. This informa-

tion will be supplied upon specific request to pilots contemplating ex-
tended flights.

Interdepartmental Committee

The President of the United States on July 2, 1935, appointed as
members of the Interdepartmental Committee on Civil International
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These services have now been extended to include all of the South
American republics. i

The Committee devoted considerable time to the consideration ot
problems connccted with United States participation in the Inter-
American Technical Aviation Conference which was held at Lima,
Peru, in September. Consideration was also given to arrangements
for an aviation conference with Canadian officials to he held in Wash-
ington in January, 1938.

National Advisory Committee for Aeronautics

It was 1918&—wartime! In battle-torn I‘rance, high above no
man’s land, Allicd and German planes hurtled through the air,
spitting death at each other. As they fought for position—twisting,
diving, and dodging—mighty air pressures tore at the frail machines.
Often, even hefore sereaming bullets hit their marks, the planes went
into crazy spins from which they never recovered. Frequently wing
fabric ripped away, throwing the craft out of control and dashing
pilots to swift death.

Officials of the United States air forces were haffled. Why did
wing fabric rip so casily? The solution of this mystery would mean
a saving of lives as well as airplanes. So, at the request of the army
Uncle Sam’s aeronautical rescarch organization—the National Ad-
visory Committee for Acronautics—went into action. They wel-
comed problems. It was their job to translate the mysteries of the
air into cold, tangible facts.

The Advisory Committee’s engineers volled up their sleeves, dug
in, and before long emerged with a report. Tests revealed that during
flight the air “load” at the lcading edge of a wing was 10 times
greater than at any other place on a plane. No wonder wing fabric
ripped so easily. The weak forward portion of a wing was an in-
vitation for unrelenting wind forces to take their toll. According to
the NACA, reinforcement of the leading edge was the logical way to
prevent similar air disasters. Before long every airplane wing in the
world had reinforced leading edges, something they had never had
before.

With the solving of this early aeronautical problem, the National
Advisory Committee for Aeronautics, or the NACA, established itself
firmly in aviation’s scheme of things. Since then, down through the
years, the NACA has been supplying the missing pieces in aviation’s
jig-saw puzzle, scoring technical triumphs which have paved the way
for man’s conquests in the air. The NACA’s important laboratory
findings have made flying safer, shrunk the gaps between distant
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ignition. This cquipment will be used to determine the individual
effects of some of the numerous {actors which operate simultancously
to intluence combustion in the engine evlinder. Power plant temipera-
ture surveys for the Dureau of Aeronautics have been continued, sur-
veys again having heen made on some 135 types of airplanes, both on
the ground and in flight,

In prepared papers a detailed analysis of heat flow in spark plugs
was given in such form that the results could be applied to the design
of spark plugs of desired characteristica. Another paper deseribed a
method of using a cathode-ray oscillograph to obtain the electrical
characteristics of an ignition discharge, including frequency, decre-
ment, resistance of the gap and the flow of energy during the discharge.

A convenient method for obtaining a frequency analysis of cengine
noise has been developed. and the possibility of using acoustical meth-
ods for the detection of knock in full-zcale engines is being studied.

The Dureau has continued to cooperate with the CFR Aviation
IFuels Section in studyving the relative tendency of high octane fuels to
knock in representative aireraft engines of high output and in exam-
ining the design of current airplane {uel systems from the standpoint
of vapor lock.

Problems incident to the testing of airerafit engines have included
the control of test stand noise by sound absorption, the investigation of
flexible exhaust lines for use when a rubber-mounted engine must be
tested under approximate altitude conditions, the development of hy-
draulic gasoline scales which are safer and more convenient than the
usual method of determining fuel consumiption by weighing, and the
design of torque stands for endurance tests of engines developing over
1,000 horsepower.

Lubrication and liquid fuels. The study of the stability of aircraft
engine lubricating oils has been continued in cooperation with the
Navy Durcau of Acronautics and the National Advisory Committee
for Aeronautics. The validity of the laboratory method, chosen from
those studied during the last two vears, for predicting the stability of
-aviation oils has been verified by data on oil samples taken from air-
craft engines of various types in actual service. Some data have been
obtained by a new laboratory method in which the oils are treated
under conditions more closely simulating those in an aviation engine,
and the possibility of correlating this method with engine tests ap-
pears promising.

An investigation of compounding agents to be added to aviation
lubricating oils has been started and the effect of these materials on the
stability of the oils is at present being determined.

In cooperation with the Air Corps, the Bureau of Aeronautics, and
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the National Advisory Committee for Aeronautics, an inv C\U"'“i”n_ B
heing made with the object of developing a signitficant test me thod ior
(ktmmmmg the wear characteristics of aviation enginge oils. This m-
volves extensive laboratory wear measurements on mineral and com-
pounded aviation oils, and correlation of these data with serviee and
full-scale test data.

Adreraflt instruments. Studies of aireraft instrument performance
were continued for the Durcau of Aceronautics, Navy Department, il
the National Advisory Conmnittee for ‘\cnm(umc\ Tor the Burca of
Aecronautics, (l(\c]r)l;m( nt work has been under way o1 an aQerodis aph
test apparatus for ficld usce \\1111 special reference to measurement and
control of relative humidity. Further progress has heen made inde wel-
oping a s(Ltlsidgt()ly sy nth(tm lubricant for fine mechanizsms.  Labora-
tory tests have been de \(1()1)(( and specifications prepared for fuel-air
mixture indicators for aireraft engines. An airspeed-aceelers ation re-
corder and a helium purity meter utilizing a porous plug were designe d
and constructed.

In cooperation with the National Advisory Committee Tor \ero-
nautics, a study of the pe riormance of venturi tubes used for operat-
ing air-driven gyroscopic instruments has heen completed. and an
investigation of the cffects of vibration on ajrerait 111511‘11111(‘11t per-
formance is in progress.

Airport lighting, Through cooperation with the Weather Bureau
and manufacturers of ceiling-light projectors, a considerable improve-
ment has been made in this type of lighting by using the highly-cfficient
12-volt landing-light lamp in place of the 113-volt Jamps previously
used. Similar cooperation with manufacturers of contact lights has re-
sulted in the development of several types of improved contact Hights
for marking runways. At the most useful angles these new units have
more than five times the candlepower of the old runway marker lights.

Airway lighting. An investigation of the visibility of heacons is
being carried out to determine whether or not the present optical de-
sign and speed of rotation make the most efficient use of the available
light flux. The apparent intensity of the 24-inch beacon rotating at
the standard rate, six r.p.m., is approximately one-third that of the
same heacon fixed and pointed directly at the observer.

Office of Arms and Munitions Control

Vested in the Office of Arms and Munitions Control in the De-
partment of State is the duty. among others, of supervising the ap-
plication of the nation’s neutrality act.

The part played by aircraft in modern warfare has brought restric-
tions on the sale and shipment of airplanes and their component parts
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created an office within the Departiment known as the Oftice of Arms
and Munitions Control.

The Department of State has issued a pamphlet, “T.aws and Regu-
Jations Administered by the Sceretary of State Governing the fnter-
national T'raffic in Arms, Ammunition, and Implements of War and
Other Munitions of War,” in which can he found in convenient form
the texts of the laws and regulations relating to the registration of
manufacturers, exporters, and im]‘mru-rs. and the issuance o1 export
and import licenses.

Among the laws and regulations which relate to aviation, the fol-
lowing are of particular interest.

The enumeration of arms, ammunition. and implements of war
proclaimed by the President on May 1, 1937, with the advice of the
National AMunitions Control Board, includes -

“Category IIT

“(1) Aircraft, unassembled, assembled, or dismantled, both
heavier and lighter than air, which are designed, adapted, and -
tended for acrial combat by the use of machine guns or of artillery
or for the carrying and dropping of hombs, or which are equipped
with, or which hy reason of design or construction are prepared for,
any of the appliances referred to in paragraph (2) helow:

“(2) Acrial gun mounts and frames, homb racks, torpedo car-
riers, and bombh or torpedo release mechanisms,

“Category V7

“(r) Aircraft, unassembled, assembled or dismantled. both
heavier and lighter than air, other than those included in Category
I1T;

“(2) Propellers or air screws, fuselages, hulls, wings, tail units,
and under-carriage units;

“(3) Aircraft engines, unassembled, assembled, or dismantled.”

All persons who arc engaged cither in the manufacture or the ex-
port or the import of any of the aircraft or aireraft parts listed in
these two categorics are required to register with the Seccretary of
State under the provisions of Scction g5 of the Joint Resolution of
May 1, 1937. I'urthermore, licenses must he obtained for the export
of cach individual shipment of such articles and these licenses may,
under the provisions of the law, be issued only to persons who are
registered.

The following regulations are quoted from the pamphlet:

“The production for experimental or scientific purposes, when
such production is not followed by sale, of the appliances and sub-
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imported within the meaning of section 3 of the joint resolution. \n
export Iicense must be obtained, however, hefore such articles are
reexported.

“Licenses are required for the export or the import of those articles
only which are specifically mentioned in the President’s proclama-
tion of May 1, 1937. No license is required Tor the export or the in-
port of the component parts of the articles or units enumerated i that
proclamation, unless those parts are shipped in such o manner as o
constitute, in fact. a complete unit or article in unassembled Torm.
The only exceptions to this ruling are in the case of airerait wheels
and aircraft propeller blades, which are considered as constituting to
such an unusual degree the main hody of airerait undercarriage units
and aircraft propellers that a license is required for the export of
wheels and propeller blades, even when they are shipped alone,

“Adrplanes flown or shipped from the United States will not be
considered as exported within the meaning of scetion 5 of the joint
resolution when it is the intention of their owners that they shall re-
main under United States registry and shall he operated by a United
States Ticensed pilot during the entire period of their sojourn abroad,
and, further, when there is no intention on the part of their owners to
disposc of them or of any of their essential parts listed in the Presi-
dent’s proclamation of May 1. 1937, in any foreign country. v

Iixport licenses are valid for a period of one yvear. “They are, how-
cver, subject to revocation without notice.

A provision of the regulations of particular importance reads in
part as follows:

“The Sceretary of State will not issue a license authorizing the
exportation of any arms, ammunition, or implements of war consid-
cred by the Secretary of War or by the Seeretary of the Navy as in-
struments or appliances included among the articles covered by those
terms as uscd in this act if, in their opinion, they involve military
secrets of interest to the national defense.”

Office of Education

The United States Department of the Interior, Office of Tiduca-
tion, has heen providing a limited amount of assistance to aviation
education in response to requests from individuals, schools and the
aviation industry. The service differs from that rendered by other
Governmental agencies in that all information and assistance pro-
vided conforms with the principles of education. The Office has ree-
ognized contact with all public and other educational institutions, and
it is the acknowledged source for assistance in certain types of educa-
tional matters. Many letters are answered concerning aviation occu-
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The work was done by contract. and during the yvear a new contract
was awarded for the photographing of 30.8:0 square miles in Colo-
rado, Utah and \Wyoming. The arca covered hy this contract ranges
in elevation from 5.000 fect to 14,000 feet above sea level, Most of it
is inaccessible, mountainous land. Flyving was started v June but
adverse weather conditions and snow forced postponciment of opera-
tions carly in October. During this time. however, approximately
10,000 square miles were photographed. In addition to photographing
the area, the contractor was required to establish and identify ground
control as well as use such control as basis {or the extension of radial
control. After the radial control has heen extended to the accuracy
specified, ratio factors must be computed and photographs made to
exact scales suitable for compilation into mosaics at a scale of two
inches equal to one mile.

The completed mosaics showing all physical features of the region,
such as the general topography, the location of streams, mountains,
lakes, roads, and farms will he used hy the Service as a base for plan-
ning programs of soil conservation, flood control, and related activ-
ities. In arcas where intensive work is done upon the land, such
detailed information as the degree of cerosion, present land use, type of
soil, and degree of slope, is superimposed on the mosaics.

In addition to actual photographic activitics in 1937, the Service
established in Washington an aerial survey laboratory for the servicing
of acrial photographs from other Federal agencies. During 1937
approximately 300,000 negatives, representing the largest single col-
lection of aerial survey data in the world, was placed on file in this
laboratory.

Tennessee Valley Authority

During 1937 the Tennessce Valley Authority operated three air-
planes, a Monocoach, Bellanca, and Stearman. These airplanes were
used in the control of malarial mosquitos and in reconnaissance sur-
veys. Charged with the long range development of the Tennessce
River drainage arca, embracing a territory of 41,000 square miles, the
Authority has found that necessary information ahout the rivers,
forest growth, soil, erosion and other physical features can he deter-
mined by plane in less time than that required by surface methods.

U. S. Coast and Geodetic Survey

During 1937, the nine-lens aerial camera of the Coast and Geodetic
Survey photographed several areas for mapping. In four days enough
photographs were taken to furnish topographic data for three new
charts and to revise four others—cnough to keep the small compiling
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With the development of radio direction finding, there arose
need for specialized charts Tor this purpose and the first of these charts
was issued near the end of the yvear. Six charts of this series are re-
quired to cover the entive United States an s scale of 112,000,000, 0F
about 32 miles to the nch. Worle s in progress for the preparation
of other charts i this series.

Chart Noo 3000a, " Aeronantical haning Chiot of the [inited
States™, s a valuable supplement o the sectional and regional series.
It shows the principal airports and broadeasting stations with the
names and Ihmits of the sectional charts on o scale of 1 :5.000.000, or
about 8o nules to the inch. Tt is o useral chart in planonig long flizhts.

The first edition ol the publication " Practical Air Navigation and
the Use of the Acronautical Charts of the Department of Commeree”
was exhausted carly in 19370\ revised and enlarged edition (covers
ing chart reading, piloting, dead reckoning, radio and celestial naviga-
tion, and mecteorology) has heen prepared and should he avatlable
carly in 1938,

An index o the growth of airv traflic is provided hy the inereased
use of acronautical charts. During the fiscal vear 1933, 70,478 charts
were 1ssucd, while during 1937 the number had inereased to 277,878
charts.

U. S. Forest Service

The UL S0 Iorest Service made some Jong strides in the use of
aviation scrvices during 1937, The last fire scason in the national
forests was notable for its lack of adverse climatic conditions, and
flicrs had less opportunity to achicve the spectacular; nevertheless
it was an outstanding year in development of the use of airerait as a
practical aid to protection of the

More cffective use of planes for scouting forest fires is recorded in
the ficld records of the Forest Service. New cmergency  landing
fields have been built or improved in the regions least accessible by
roads. Ixtensive experimental work has heen carried on in California
in fighting fires by dropping chemicals from the air. There has heen
noteworthy development of technique for the delivery of supplies by
plane to crews on the fircelines at remote and inaccessible points n the
forests.

The Forest Service first tried fire patrol by airplane in 1920.
Aviators covered routes it daily flights over the forest lands. Dut
the percentage of discovery of fires by airplanc patrolmen was found
to be low in comparison to discoverics by ground crews and lookouts.
Many elements contributed to the low record of detection, principally
the fact that a given spot of forest was subject to only momentary oh-

orests.
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crews and supplies to convenient airports and emergeney landing fields,
scouting around hig going fires and other activities kept aviation
alive in the national forests. Since 1929 the use of planes under
contract has been introduced into most of the western forest regions.
ITmprovement in scouting going fires has come about through using
planes for definite purposes, such as scouting the windward side of
a conflagration, the observer confining his work largely to sectors of
the hurning arca not casily studied from the ground. In detection
work, liowever, the plance is now called on to patrol newly established
units, particularly in the Lake States, so far unequipped with Jookout
towers. Other detection work by fliers 1s the inspection of certain
arcas after severe lightning storms which may start scores of fires.

Hundreds of experiments and tests of  delivering supplies  in
quantity in the vicinity of forest fires have heen carried out. In 1937
anything from axes to cggs and rolled oats to radio sending-and-
receiving sets were let down from the sky by parachute, with but
negligible hreakage.

When a fire is discovered in rugged hack-country, ground crews are
dispatched from the most convenient points and set to building fire
control lines. They must have food, camp cquipment, tools and
medicines. When the fire was in a remote, roadless area, these
things uscd to he carried laboriously over rough trails on the backs
of men and animals. Now, where there are no roads, the airplane can
be called into service and hundles of tools, and supplics of all kinds
arrive in a few short hours by plane.

TFoods packed with great ingenuity may be assembled, flown to the
designated area which has heen marked with flags or a smudge fire
by the ground crew, and dropped either with or without parachutes to
the waiting men below. A package may contain vegetables on top,
canned goads in the middie and loaves of bread on the bottom. Dread
has been found to be such an excellent and indestructible shock ab-
sorber, that forest workers have dubbed the lower layer of such
packages “bread-springs.”

Much of the 200,000 pounds of such air-horne commissary carried
in a year now scttles down from the planes, attached to parachutes.
The TIorest Service has devised a special parachute made from the
-almost universally available hurlap woolsack material, which can
be made at very low cost. A good woolsack will make a parachute
about seven by seven feet. To its corners are fastened rope shrouds 17
feet long, to be tied to the bundle of food, to cans of gasoline, or to
sacks of parts for the pumps. To its top is attached a streamer of cloth
30 to 50 yards long, preferably of chrome yellow color. This gay
streamer is especially useful because it usually floats above the brush
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parachute.  In general the smaller the can the better it stands the
ride to carth,

Fresh and cured meats are placed in individual sacks, and all
the small sacks placed i a gunny sack well tied, Glass jars ot food
and the like are wrapped individually in flour sacks and loaded like
canned goods. but heneath the hoard 1s placed the hread shock-pad,
made by loading loaves of bread sheed and placed ina sack stde by
side. The sack is drawn tight and ted underncath the pack, Usually
the bread also arrives undamaged.

A sack of bread tied to o lonse waool sack may simply be dumped
overboard, and it will land saicly. Vegetables are packed loosely,
lettuce on top. Potatoes are dropped o 50-pound lots, Dry foods
like sugar wd rice are packed i small sacks in a shallow load
within a larger sack or hox. Dutter can he lowered in lots of not over
1o pounds. Lard, well wrapped o paper and a small sack, 1s dropped
safcely ina tied gunny sack., Nine dozen cggs in an ordimary hali-
crate, the top stutfed with rags and with a “bread-spring” under-
neath the box, are parachuted down without breakage. But the
foresters do not guarantee safc conduct at all times.

Watcerbags, hall Tull are delivered intact. Gasoline, water, and milk
arc lowered in mille cans. Three-gallon cans are filled to the cone,
slung i a rope harness and dropped. A\ picce of hoard htted inside
the flange under the hottom serves as a buifer. Boxes of matches
arc put in individual sacks, several of them put into 2 gunny sack and
pitched overside, Cooking kettles and tins are simply tied in gunny
sacks, onc to the sack and several sacks tied in a circle a foot apart.

The type of plane generally used is a high-wing cabin monoplane,
with the door preferably Dack of the wing struts, and the door and
all chairs except the pilot’s seat removed. The assembled packages
with parachute and colored streamer attached are rolled up carefully.
Strong material and fastenings are necessary to prevent the opening
chute from ripping the package. Wire fastenings are not used for
that reason,

The pilot approaches the target while heading directly into the
wind. When the hundle is dropped, the pilot begins to turn, so that
the dropper may watch his marksmanship. The dropper spots the
landing and marks cach landing on a map with reference to the mark-
ing signal or smudge fire built by the ground crew. When all pack-
ages have been dropped, the map also 1s dropped to the ground crew to
assist in finding all the packages.

The dropper has no casy job. Ilc has to wear goggles to keep oil
particles from his eyes; and he wears a lineman’s belt and strap
securely fastened to a structural member inside the fuselage. He
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sights his target by the vertical door jamb, and drops the pilot load
when directly over the target. Ile then drops the first load of supplies
at the same distance on the approach side as the pilot load fell beyvond
the target. 11 he has made a good landing he will aim subsequent
packages at the same spot. Dy a slight change in direction, the pilot
can make allowances for wind drift. The dropper holds both the load
and the chute with one hand, sometimes assisting the shove with a
foot. In dropping the chute he must be sure the load also is free, or
he may foul the tail parts of the plane and cause a wreck. The chutes
act with surprising uniformity. Very few catch in trees, apparently
because the weighted shrouds tend to push them away {rom the
branches.

T'he FForest Service receives excellent cooperation from private
fliers, air transport lines and the aviation groups in other depari-
ments of the Government. At present there i1s under consideration
a plan whereby the roofs of lookout houses in the Forest Service may
he uniformly marked with numbers to correspond with numbers on
aviation maps of the United States, so that any flier sighting a
lookout house on a peak or ridge may be better able to keep his
hearings while crossing the national forests.

The IForest Service is air-minded, having tried the airplane for
many uses, and found it especially adapted for forest protection work
in certain fields. Study and experiment go on. Recently tests have
heen made with “hovering types” of planes, autogiros with slow
speeds and casy take-offs, to adapt them for use in undeveloped
country. IZvery new use found for the plane means more wings
over the forests.

U. S. Maritime Commission

On November 13, 1937, the U. S. Maritime Commission sent to
Congress a report recommending legislation “to make applicable to
aircraft engaged in foreign commerce certain provisions of the Mer-
chant Marine Act of 1936. The report also embodied results of the
Commission’s study of the present and future values of aircraft ip
transoccan service. In trausmitting the report, Joseph P. Kennedy,
then Chairman of the Commission, acknowledged the assistance rend-
ered by the Commission’s aeronautical advisor, Grover C. Loening,

The following paragraphs are from the Connuission’s report

“The recent development and performance of long-range ocean-
going aircraft has opened to the shipping business of the world a neyw
field requiring its most thorough consideration.

“Direct competition between aircraft and ships in carrying majlg
and passengers on the world’s trade routes is clearly indicated in the
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near future. Large flying hoats of 100,000 to 250,000 pounds and
capable of carrying 4o to 150 passengers may well supersede highly
expensive superliners of the "Queen Mary' and “Normandie® class
in all cases where speed above that of the cabin class ships is im-
portant.

“Thirty vears have elapsed since the old *Mauretania® established
its Atlantic record of five days and two hours. The *Normandie' has
succeeded in lowering that time by only 24 hours. Even if the horse-
power of the *Normandie' were doubled—at a prohibitive expense—
the time of crossing would be reduced by only 11 hours.

“Yet flying boats, in their present stage of development, promise
a non-stop trip to I<urope in 20 hours, while dirigibles have repeatedly
made the crossing in 48 hours,

X4

T'he established regular services of Air France. T.ufthansa and
Imperial Airways over the Mediterranean and South Atlantic and of
Pan American Airways over the Caribbean, the Pacific and to Der-
muda. have compiled an ¢normous air mileage. The San Francisco to
Honolulu crossing has now passed its experimental stage with a record
of having successfully completed a year of operation—with a per-
formance comprising g0 per cent of previously announced schedules.
This distance of approximately 2,400 miles is the longest over-water
jump now being negotiated regularly on any of the world's airways
and represents a rapid increase from previous distances regularly
flown.

“The problem of transoccanic aviation is essentially one of range
and size of aircraft. The work now going on in this country in design
and actual manufacture will result in the immediate future in the con-
struction of 120.000-pound flying hoats of 5.000-mile non-stop range,
carrying 40 to 50 passengers at an average speed of 1735 miles an hour,
The non-stop range of these new flying hoats will change the poten-
tialities of over-occan air travel, as the weather hazards and delays
will be greatly reduced.

“The elimination of intermediate landings in the Atlantic, whether
in the ice and fog of Newfoundland or the rain and low ceilings of
the Azores, will make not only for a reduction of added take-off and
landing risks, but will give a wider choice of routes to find the best
weather or the shortest air distance. Such flying boats will thus ac-
quire the great advantage possessed for years by the dirigible airship
alone—sufficient range to circumnavigate weather obstacles and to
male non-stop voyages.

“During the winter, ice conditions may hinder take-offs and land-
ings in New York so as to require operation from Baltimore or Nor-
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of superliners. the five-day trip has demanded installation of every-
thing that passengers could ask for at an expensive pleasure resort.

“I'he berths in the flving boat designs are much wider and more
comfortable than those i a Mullman, and the new designs also mclude
a cocktail lounge and bar as well as a few private cabins with private
toilets and dining saloon.

“The comiort to be oftered in transoceanic aircraft appears to be
cqual to that of a Pullman train and, because of the short time taken
by @ crossing, not inferior to that offered by competing forms of trans-
portation. ) o

“When considering the cost of delivering passengers to Hurope,
there is one revealing comparison—the horsepower hours per pas-
conwer crussing. In the total expenditure of power for the number of
11()1;1'5 used is found an indication of the cost of hull and machinery
and of operating personnel that is properly attributable to cach pas-
senger. ) )

“The superliner (surface vessel) uses 8 oo horsepower hours per
passenger crossing, and the flving boat uses only about one-fiith as
mueh—1,680 horsepower hours per passenger crossing. The dirigible
uses but slightly more than the flving boat—1.692. The large installed
power of aircraft and the small number of passengers carried is more
{han counterbalanced by the brevity of a flving boat crossing. The
flving boat has only recently approached the dirigible in this regard,
and it was this very point that for years gave the dirigible an out-
standing position. When it comes to still further increases in speed
and consequent deerease in horsepower hours expended, the flving
hoat has by no means attained its limit. The superliner, however, even
with its power doubled, could increase its speed only a few knots, sav-
ng perhaps half a day :}11(1 with a greatly increased power consump-
{ion per passenger crossing.

“To achieve an absolutely direct comparison, it probably would be
necessary to consider moving the same nwmber of passengers per
vear. This would be still further to the advantage of both the dirigible
and the flving boat due to their smaller investment and consequent
lesser depreciation cost. There is considered here only the minimum
which is immediately practicable:

(1) One superliner making one crossing per week ;

(2) Two dirigibles making 174 day crossings on seasonal sched-

ules of two to four per week; and

)

(3) Six flying boats making daily crossings both ways.

In cach case, these are the minima of a reasonable service. Since the
costs are reduced to a per passenger basis, the comparison to the full
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capacity of the superliner would require 18 flving boats (three a day)
and 12 dirigibles, (four a week) of the present designs,

“The American construction cost of the superliner is estimated
to be $50.000,000. The construction cost of an equivalent passenger
capacity in dirigibles would be about the same. The cost of equivalent
passenger capacity in flying hoats it is estimated will he $18,000.000.
The superliner is depreciated on a 2o-year basis, the dirigible on an
eight-year basis, and the flying boat on a five-year basis for present
designs and an cight-year hasis for future designs. Thus a $50.000.000
superliner has to be used for many years when 1t may have become out
of date, while at the end of five or eight years new airerait will be
obtained and the old equipment retired.

“Crew man hours per passenger are very much less on the flying
boat than on the superliner or the dirigible, chiefly because of the fact
that on a one night passage, less service is required for the passengers’
comfort than would be the case for a longer period.

“In the daily service outlined with six airplanes, the depreciation
allowances are based on 3,000 flying hours per year. Formerly this
would have been considered quite high, but there are now in service
on domestic air lines transport planes that are averaging 4,000 hours a
year, and on the San Francisco-China run, Martin Clippers have
already attained the rate of over 2,000 hours per year.

“The items of depreciation, fuel, and crew cost of the three present
major methods of crossing the Atlantic give a very intcresting com-
parison. The superliner figures out to $67.38 per passenger crossing,
the dirigible to $131.83, and the flying hoat to $73.10.

“The 250,000-pound flying hoat, which it is believed will be built
within 10 ycars, will reduce these cost items to almost one-half of
that of the superliner and at the same time will carry the passenger six
times as fast. Six of these large hoats could carry 109,500 passengers
a year at an estn'nated construction cost of $19,700,000 as against the
Superliner carrying 96,000 passengers a year at a construction cost
estimated at $50,000,000.

“The significance of this fact should not be overlooked when it is
realized that the airplane offers by far the faster service. It is ex-
tremely rare in the history of transport development of any kind, be
;¢ railroad, bus or any other, that the faster passenger service proves
to be the cheapest in its early stages.

«The proposed daily schedule of the flying boats is an additional
advantage over the other two, and it is not beyond sound judgment to
foresee in the very ncar future a 10 o’clock one-day plane for Europe
leaving with just as much regularity a.nd e_ffectiveness as the daily
departures now from New York to California.
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When the possibility of an air mail poundage rate considerably higl.u'r
than the ordinary first class rate is considered, there is no question
whatever that—in the transatlantic run at least—very little subsidizing
will be necessary other than to start its development. Other routes,
however, where the traffic is lizhter, will need substantial help. The
North Atlantic route offers the first opportunity for the establishment
of a simple poundage rate system sufticiently high to give a prospective
air line using these new designs of long-range flving boats cenough
revenue for current operation with a reasonable postage charge.
Assistance through the engineering development stage, by inclum'(m
of aircraft in the construction loan provision of the Merchant M:l_rmo
Act, 1936, should insure successful establishment of such services.

“The business of a shipping company is to transport passengers.
mail and goods on a trade route. The vehicle used varies with .thc
progress of engincering development. With its trade route prestige,
its foreign connections, traffic procuring facilitics, terminals and even
docks to which flying hoats could come, there are many cogent reasons
why a progressive shipping company might well add {lying hoats to 1ts
cabin liners and its freighters.

“The reasonableness of the cost of passenger aircraft operation as
already indicated when weighed with the effect of competition a
shipping company might experience from an outside air line compauny,
and the advertising value a shipping company could obtain by becom-
ing ‘air minded,” scem to indicate the advisability of shipping com-
panics adding over-ocean aircraft to their fleets.

“Already there is evident a close relationship and community of
interest between shipping concerns and air line operations. The Grace
LLine is half owner of Pan American-Grace Air Lines. The Matson
interest owns a large share of Inter-Tsland Airways in IMawaii.
Lufthansa, Hapag and the German Zeppelin Company are associated.
Air-France Company and the Compagnie Generale Transatlantique
have formed a new combination, the Air France Transatlantique, and
so on. In this country, United States Lines and American Iixport
Lines are already studying plans to add air services to their operations.

“If the shipping companies are not to add aircraft to their fleets,
they will undoubtedly lose considerable traffic to independent air line
companies. The occan-going flying boat or dirigible is nothing less
than another vessel—a very miuch faster vessel—and eventually
cheaper to operate. For shipping companies not to make use of this
new vessel on their trade routes may prove quite short-sighted.

“There appears to be no question of the great value of heavier-
than-air flying boats, both commercially and as naval auxiliaries. But,
since there remains some question of the commercial value of dirigible
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airships, a statement irom the Navy of their value for national defense
1s desirable to warrant their further construction.

" Amendments necessary to accomplish the suggested inclusion of
aircraft in the Merchant Marine Act, 1936, should be drawn with due
regard to their applicability to air line companies which now, or may
in the {uture. operate over the oceans—as well as to those air opera-
tions that may be developed as an adjunct to the present activities of
=hipping companies.

“It appears that the use of over-ocean aireraft is not only related
to shipping in foreign commerce but will be an important part thercof.
It is recommended, accordingly. that legislation be enacted to make
applicable to ocean-going aireraft the principles of Titles V', VI, and
VIT of the Merchant Marine Act, 1936. With reference to Section
212 (b)(2) of that Act, it is believed that American veszel owners
should not build superliners but that they might well give attention in
the field of high speed passenger and express transportation to trans-
oceanic aireraft.”

U. S. Public Health Service

One of the most pressing problems confronting the U. S. Public
Health Service inits effort to prevent the introduction of quarantinable
discases into this country, is the prevention of the transmission of
vellow fever by aireraft. During 1930 it became definitely established
{hut there exists in monkeys, and possibly in other animals, of the
Drazilian jungles, a reservoir of vellow-fever virus which may be
expected to persist for many vears. The flying time between ports
in South America as far south as Brazil and the port of Aliami,
I7la., having been shortened to four days, and a further reduction
of such time heing in prospect by the auticipated institution of night
flving, it is evident that the United States is faced with the possibility
of aircraft passengers from localities infected with yellow fever
arriving in highly infectible territory i this country while still within
the incubation period of the disease.

In an endeavor to meet this contingency, the following control
meastires have been instituted by the Public Health Service in
cooperation with the corporations operating aircraft between North
and South America: (1) Immunization of aircraft personnel by
vaccination against yellow fever; (2) efficient disinsectization of
aircraft at points enroute and just prior to landing at United States
ports, and (3) the institution of a system of surveillance of air
travelers by means of certificates showing the area from which their
travel originated, and the further determination of their itinerary after
arrival to complete nine days from their departure from infected
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territory. There is also planned a definite campaign to secure, as
far as possible, the eradication of mosquitoes which might con-
stitute vectors for the transmission of yellow fever from regions
surrounding airports of cntry located in infectible territory in the
United States.

During the fiscal year 1937. 4,094 airplanes, carrving 43930
passengers, arrived at airports of entry in the United States {rom
foreign countrics. Of these, 2,499 planes, carrying 38,020 passengers,
5,841 of whom were aliens, were subjected to quarantine inspection,
the others entering the country from Canada under circumstances
rendering quarantine inspection unneccessary.

Airplanes arriving from foreign ports................. ... 4,004
Airplanes inspected by the Public Health Service. ... . ... .. .. 2,499
Persons arriving from foreign ports or places. . ............ 435,930
Persons inspected by the Public Health Service. .. .. ... .. ... 38,020
Aliens inspected by the Public ITealth Service.............. 5.811
Aliens certified for discase. .......... ... . ... . . ... ... .. .. 24

The principal service performed by airplanes in connection with
the health activities for the relief of flood sufferers during the Ohio-
Mississippi flood disaster in January and February, 1937, was the
transportation of biological supplies required for protection against
communicable discases. Commercial planes were used rather ex-
tensively for shipping such supplics from the factories and ware-
houses to distribution points adjacent to the flooded territory. From
these focal points Army and Coast Guard planes were employed 1n
many instances to forward these materials to isolated points within
the flooded areas. In one such instance a shipment of biological
supplies was picked up at St. Louis by an Army planc and carried
to Madisonville, Kentucky, where, because the soft condition of the
landing field made it impossible to land, the packages were landed by
parachute.

U. S. Weather Bureau

The year 1937 was one of continued progress in the services rend-
ered by the U. S. Weather Bureau in cooperation with the Bureau of
Air Commerce of the Department of Commerce for the protection
of air traffic. As of June 30, 1937, there was a total of 782 stations in
the Weather Bureau system, making meteorological reports for air
navigation over approxjmatcly 33,000 miles of airways in the United
States, Hawaii, and Alaska. This represented an increase of about
150 stations in a year.

The total includes 52 airport stations where commissioned Weather
Bureau personnel render 24-hour service, and disseminate and re-
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commissioned airway obscrvers, render obscervations for specific
flights over the airways or when sudden changes in weather conditions
make special reports desirable. Iinally, 132 first- or sccond-order
Weather Burcau stations also telegraph reports every six hours in
the airway network, The meteorological reports from this network
arc supplemented by pilot-halloon upper-air wind observations made
at 77 Weather Durcau stations and hy airplane weather observations
made at 29 stations, including 12 Weather Burcan, under contract with
private flying companies which Turnish plancs and pilots; cight
Army, with Air Corps plancs and pilots, but Weather DBurcau cquip-
ment and personnel to record and work up the data; and nine Navy,
with its own planes, pilots, equipment and personnel.

While the aviator is pushing back the boundaries of the carth over
both land and sca the meteorologists are expanding their activitics to
keep pace with him.

IFour events in 1937 promiscd progress in the realm of weather
service on an cnlarged scale.  First, the transpacific flights {rom
Alameda, Calif., of Pan-American Clippers and the transatlantic
flights on an experimental basis from Port Washington, N. Y., of
Pan-American Airways, Dritish Imperial Airways, and German
Lufthansa planes, developed further need for mcteorological infor-
muation. The Weather DBurcau cooperated by making available to
these companies at their terminals the same observational data and
forecasts supplied to domestic companies. Morcover, arrangements
were satisfactorily completed whereby ship meteorological observa-
tions collected by radio for the Weather Durcau were placed at the
disposal of Pan-Amcrican Airways Dy the local official stations or by
the collecting agencies.

Sccond, the growth of flying activities in Alaska brought about an
aviation and communication conference at Juncau, Alaska, in August.
It was attended Dby representatives of various Government depart-
ments and other interested organizations. The Weather Burcau had
two delegates present. The plans laid down at the meeting and the
surveys of aeronautical and communication facilities in Alaska made
after its close should lcad to considerable progress in the services
provided for aviation.

Third, the multiplicity of organizations in the world dealing
with meteorological matters and the rapid development of com-
mercial flying on an international scale have shown a need for an

agency to coordinate the work of the various meteorological bodies and
conferences of intcrnational scope. Such an agency was created dur-
ing the coursc of the Conference of directors of the meteorological
services of the world held at Warsaw, Poland, in September, 1935.
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The new body was given the name “International Conunission of
Acronautical Meteorology™, and its first president, Capt. R. Dureau,
Sub-Director of the National Metcorological Office of Irance, was
appointed by the Conference. The Commission will function within
the framework of the International Meteorological Organization,
which for 39 vears, with the active support of the meteorological
services of all countries, has served as a recognized agency for
standardization of meteorological practices, for coordination of cfforts
along meteorological lines through international cooperation and for
exchange of information. The new Conunission held its first meeting
at Paris in June, 1937, with a representative of the UL S0 Weather
Burcau attending. It adopted a number of important resolutions, one
of which provided for the establishment of universal rules in the
form of “General Regulations for the International Metcorological
Protection of Tlight™, which it is hoped will lead to action for the
provision of improved metcorological services to commercial aviation
in the international field. The U. S. Weather Dureau will participate
actively in the functions of the new organization, and assist in
adoption of measures nccessary for the continued advancement of
meteorological aids to aeronautics.

Fourth, cooperative efforts for the promotion of international
metcorological services in the Western Hemisphere were begun in
September, 1937, at the Pan-American Technical Aviation Con-
ference at Lima. Peru, attended by delegates of all the republics of
North and South America. Regional Commission IIT of the Inter-
national Meteorological Organization, composed of the official meteor-
ological services of South America, also held mceetings during the
carly stage of the conference. The Regional Commission decided.
among other things, that weather reports for 83 South American
stations would be collected and broadcast twice daily beginning Jan-
vary 1, 1938, from Rio de Janeiro in international figure code mes-
sages, similar to those now broadcast by Naval radio stations
NAA/NSS from Washington, D. C., and NPG from San Francisco,
Calif., to cover reports for North America.

In the meteorological field, the Conference recognized the lack
of adequate meteorological services in some South American countries,
and urged the respective governments to create in each country uni-
fied official services provided with sufficient funds.

On July 1, 1037, a program for expansion of meteorological
service in aid of air navigation was launched. Tt included:

With reference to the 228 airway stations referred to above as
equipped with teletype or radio communication facilities, a full com-
plement of commissioned Weather Bureau personnel is being placed
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at 10 airway stations mostly located at important airports, to render
24-hour service, thus making a total of 62 teletype-cquipped \Weather
Burcau airport stations with commissioned personnel giving such
service ; while one commissioned Weather Bureau employvee is being
added to the alrcady existing airway-observer personnel at 20 stations.

The Weather Burcau is supplying complete airway metcorological
instrumental equipment to about 50 new airway stations established
by the Bureau of Air Commerce, which is providing teletype com-
munication facilities and personnel for making hourly weather ob-
servations. A selected group of about 2o of the present six-hourly
reporting off-airway stations render observations at the intermediate
three-hourly intervals. These augment the regularly available hourly
reports from airway stations during the period hali-way between the
standard six-hourly observations and largely fill in gaps in synoptic
weather charts previously existing to some extent along the coasts.

All the 73 pilot balloon stations in continental United States make
four observations daily, instead of the previous two to four. This
means an increase from 240 upper-air wind observations daily to a
total of 2g92. It is planned to make pilot balloon observations at three
to possibly six stations where such observations had hitherto not been
made. Some stations will use 16-inch pilot balloons instead of the
six-inch balloons thus far employed. The larger balloons have about
one and a half times the ascensional rate of the smaller halloons,
give information regarding upper-air winds in less time, and up to
higher levels.

Three additional trained Weather Bureau employees are being
assigned to cach of the 11 airway forecast centers to aid in the
work of forecasting.

An 1nspection and maintenance service for the airway meteorolog-
ical system are being established to insure a higher standard of train-
ing in respect to the personnel and efficiency in the instruments.

One additional trained employee is being assigned to each of the
11 airway forecast centers to provide for the increased duties.

A program aimed at the modernization and augmentation of in-
strumental equipment for airway stations was started. At from 100
to 150 airport and airway stations the following equipment was
being installed: (a) Powerful ceiling light projectors recently de-
veloped by the National Bureau of Standards, and designed to throw
a more intense beam of light than the older projectors, and to permit
the measurement of ceilings up to 10,000 or more feet; (b) Mer-
curial barometers which, in many cases, replace aneroid barometers,
thus making it possible to determine atmospheric pressures with
greater accuracy for use in the construction of weather charts and















CHAPTIER VII
NOTABLE FLIGHTS OF 1937

The Russian

The Russian Flights from Moscow to the United States
Polar Camp—2\lerrill and Lambie Make Round Trip to lng-
land—The arhart Tragedv—Licut. Adam Makes Altitade
I\’ccnr(l—j:Lp:mcso IFlight to London-—Howard Hughes
AMakes Record Across Continent—Other Flights,

OR sheer adventure and thrills the Russian Arctic flights casily

took first place among all the world's exploits in the air during

1937, Itarly in the year the Russians tlew up to the North Pole
and established a hase camp under the direction of Professor Otto
J. Schmidt. Several planes participated in the expedition; one was
foreed down by bad weather about 4o miles {from the spot near the
Pole where the main party had established a camp designed to re-
main for at least a year while weather and climatic conditions could
be studied and analyzed firsthand. Tater this plane joined the main
party; and for weeks the expedition ferried supplies back and forth
between the polar camp and their base nearer home.

To test the ice floes before landing the pilots dropped cannon
balls, making surc that their heavily-laden craft would not break
through. To get the direction of the wind they threw out paper bags
full of brightly colored powder, and as it blew across the floes the
pilots could tell just how to head in for landings. Concentrated foods
such as 5,000 chickens made up into 600 pounds of powdered
chicken, sausages and the like were flown into the camp. A
windmill was set up to generate clectricity, with a gasoline engine
for emergency use. A hut lined with eiderdown, with air space be-
tween the double walls, a radio, a ton of scientific equipment, a dog
to warn of prowling animals, guns and in fact everything to make
life comfortable, if lonely, for a year at the North Pole, all were
flown in by the Russian crews. This was a real epic of the North.

Not satisfied with that, the Russian Government announced cas-

147
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ually in June that onc of its airplanes with a crew of three had left
Moscow for the United States on a non-stop flight hy way of the
North Pole. That was something that the world had been talking
and thinking about cver since Ndmiral Robert [0 Peary went up
there by dog team and discovered the place. But the hest that any-
hody could do with aireraft was to hop over the Pole from land to
Jand points, such as those flights hy Amundsen and Fllsworth, Byrd
and IfTovd Dennett, Sir Hubert Wilkins and 2 number of others who
made heroic flights across the Polar Sea. So the world waited, hut
not for lTong. On June 20 the Russian ANT-23. with its single 930
horsepower M-34-Rengine purring like a kitten glided graceiully
into the airport at Vancouver, Wash.,, and out stepped the three
members of its crew, Valeri Chkaloff pilot, Georgi Daidukoff co-
pilot, and Alexander Beliakoff navigator, unshaven, hungry, tired and
very sleepy, but otherwise jubilant. They had flown non-stop from
Moscow to the United States on a great cirele, the shortest course,
a distance of 3.28% miles in 63 hours 17 minutes.

They had set out for Oakland, Calif, On leaving  Moscow
Chkaloff had climbed to g.000 feet, all that the heavily loaded plane
could do, and not cnough to avoid dense clouds and sunow.  Into
this the plane plunged. Soon the airmen saw the windows {rosted
with ice; then their wings commenced taking on ice, then the pro-
peller. They set the de-icers going——an American development by
the way—and this equipment cleared the ice from the propeller and
the wings @ otherwise they must have heen forced down.

Over the Kola Peninsula they encountered a cyclone, and were
tossed about in nerve-wracking  suspense until they managed to
climb above it. After that they had no Turther trouble, except that
their drinking water froze and they had to suck ice when thirsty.
Occasionally at great heights they “smoked” oxygen, and pushed on
through air that was below zero. They passed the North Pole 20
miles from the camp, flew down on this side of the roof of the
world to Prince PPatrick Island, thence to Great Bear Lake, IFort
Simpson, Sitka, and down the West Coast to Rugene, Ore., where
they found such thick weather that further flying was impossible;
so they reluctantly turned about and headed for the nearest air-
port that they could find in the fog. It proved to be at Vancouver.

While the world was continuing to acclaim that feat the Russian
Government  announced, this time  during the middle of  July,
that another plane, exactly like the first, had left Moscow for the
United States, just to show that the first flight was not a stunt. On
July 14 this machine landed at San Jacinto, Calif., and out stepped
another trio of smiling airmen, Mikhail Gromov, Andree Yumashev
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and Scrge Danilin, pilot, co-pilot and navigator respectively, un-
eves bloodshot from lack of sleep but even more jubilant

shaven,
than the first arrivals; and with cause, for this second flight
02 hours 17 minutes—had covered 6,293.06 miles, thereby breaking
the world non-stop record established in 1933 when the Frenchmen
Codos and Rosst flew 5,653 miles from New York to Syria. These
Russians, however, had flown even farther than their otheial record.
They had gone down as far as San Diego, Calif., and there hopped
around and around for an hour or more trying to find a hole m
the fog through which they could come down for a Ianding. They
actually had enough fuel left for several hundred miles into Mexico,
hut as they asserted, they had orders to {1y to the United States, and
that meant stopping there, not flving bevond it. They said that
nothing unusual had occurred on their thight, just a couple of cveines,
a blizzard now and then, frozen drinking water, ice on the wings and
propeller and the recurrent need for using oxygen as they climbed

taking

high to avord disaster.
Regular commercial schedules between Russia and the United
such was the pronise of the

States by oway of the North Pole
Russian press, and the world did not doubt 1t. when in August
Sigismund Levanevsky, peerless aviator and known as the “Russian
Lindbergh,” flew out of Moscow with five companions in a huge
four-motored monoplane bhound for what had now become a not
unusual destination, the United States. On Friday, August 13, the
superstitious will note that date, Levanevsky's craft was somewhere
over the Polar Sea believed to be approaching Alaska when radio
watchers picked up this broken message:

“No bearings . . . having trouble with . . . wave band.

That was all. Within five hours Joe Crosson, veteran Alaskan
pilot, headed north over 300 miles of terrain to the Arctic coast,
others flew out i all directions, scouring a hundred thousand square
miles of Alaskan area, without finding any trace of the lost machine.
Jimmie Mattern, whom Levanevsky had helped to rescue when the
American was lost in Siberia on his world flight effort, flew into
the Polar arca. Sir Hubert Wilkins and  Ierbert Hollick-
Kenyon flew into northern Alaska on the search, making the
trip from New York in a Consolidated flving boat bought by the
Russian Government which also sent out legions of its own pilots
on what had proved to be a futile scarch at the time this book went
to press. DLut the Russian flights proved that airplanes, engines and
instruments such as radio are vastly improved, and the men who
fly them are capable of still greater achievements in the air. Around
the world from pole to pole in cight days or so may Dbe the great

a0y
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York. They covered the round trip in about five davs in bad
weather, on a commercial mission, using a regular air transport
planc.

The world flight of Amelia Farhart and Fred Noonan seenied
doomed to failure almost at the start. They took Miss Farhart's
famous Tockheed “flving laboratory™ out of Oakland, Calii. on
Aarch 17, and made a record trip of about 16 hours into onolulu,
There the ship was wreeked by a blown tire when the vovagers at-
tempted to continue on their world flight cast to west.  After the
ship had been brought back to the United States and repaired,
the aviators again scet out, this time projecting their trip from west
to cast. They flew to Miami, San Juan, 0 R. Venezuela, thence
to Drazil and across to \frica, traversing the continent and hop-
ping across southern Asia—from Mav 21 to about the end of
June, when they flew from Port Darwin, Australia, to lae, New
Guinea.  Leaving New Guinea on July 2 they planned to reach
Howland Island in the Mid-Pacific, where fuel supplies  awaited
them.

“We must bhe on you but cannot sce you. Gas is running low.
We are circling but cannot see island.”™ That was the last authen-
tic message picked up from the arhart plane by a surface vessel
near Howland Island trying to guide the plane in on its own
radio beam. The UL S0 Navy led in the search with all the ships
and planes available, but no word had heen received concerning
the plance or its occupants when the search was abandoned offi-
cially, Thus was a great adventure turned int() tragedy.

Licut. M. J. Adam of the Dritish Royal Air Force on June 3o,
1037, went up in his Dristol high altitude 1)1;1110 and  climbed
to the world record height of 53.937 fect, beating hy 2,575 fect
the record established Dby the Italian army aviator, Licut. Col.
Mario Pezzi in a Caproni Dbiplane in May., TLicut. Adam wore
a special rubber suit and helmet so arranged that they could he in-
flated with air of sea level density, thus offscttmo the various
hardships and difficulties incident to flying in thc str'ltosphcm
He flew a special Bristol machine powered by a Pegasus engine.
When he reached a height about six miles above the earth, Adam
reported, the wvisibility Dbecame so bad that he could sec nothing
below him. Dy the time he had reached 50,000 feet he had not
scen the surface for more than half an hour. When he landed he
found himself 60 miles f{rom his starting point. One incident
providcd a thrill. At the top of his climb, when the pressure of
the air inside the cabin was much greater than that outside, the
transparent top of his cabin split wide open with a bang that he
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shipments weighing 1.380 pounds: one for Chicago carried 309 ship-
ments weighing 2,472 pounds, and one for Fort Worth, Texas, carried
120 packages weighing goo pounds. Forty packages weighing 33
pounds were sent by regular plane to Detroit.

Same-day and overnight deliveries to any part of the United States
have revolutionized buyving and selling methods. This is particularly
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THE POSTAL DOLLAR

During the fiscal year 1937 only 1.7 cents out of every dollar of expenditures by the
U. S. Post Office Department were spent for flying mail in the United States.

true in the clothing industry. Not only does air express permit de-
creased inventories; it places stores in remote towns on a level with
those in larger cities in the matter of showing up-to-the-minute styles.
Smart merchandizing managers of specialty shops are taking full ad-
vantage of this. A Palm Beach shop ordered 6o gowns by air express
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from which a custonmier was to sclect one to wear at a hig function the
following cvening.  Department stores  frequently make  same-day
delivery of dresses to customers several hundred miles away.

A huge generator in a manutfacturing plant at Fmerveille, Calif,
burned out. The plant was paralvzed. The loss of money from idle
machinery was insurced by an underwriting company, which paid
31,000 a day during the enforced idleness. Complete new armature
windings weighing 2,057 pounds were air-expressed from Pittshurgh,
saving days of idleness and expense,

Red scale was costing millions of dollars annnally to California
growers of eitrus frunts, Inseets were atr-expressed from South Africa
to fight that pest. Other inscets were air-expressed from Honolulu to
South Africa to save i sugar cance crop.

1937 | S R R - s
1935 ] 7.‘ . 7 e . 7.:\

1934 ' B N I ::cc: ]

1932 | | X . EER

1931 : . . R 129,825(

AVERAGE NUMBER OF MILES FLOWN DAILY BY THE AIR LINES
OF THIS UNITED STATES

A New York printer air-expressed overnight to a mid-western ity
prospectuses weighing 9,000 pounds. Extra planes were used. Scareely
a week passes without shipments by air of steam shovel parts for
machines hroken down on remote projects.

Alr express enables banks to establish a collection service that
precludes all avoidable delay in converting out-of-town items into
available cash. Night deliveries are made by Railway Ixpress to
night-working banks.

A Wurlitzer symmetrical grand piano weighing 300 pounds was
air-expressed from Chicago to a music industries convention in New
York. Passengers on the non-stop flight were invited by the stewardess
of the plane to play the piano as it soared through the air at 10,000
teet. '

Mrs. Constance 12, Georg, wife of Dr. Carl Th. Georg, director
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per’s commander, and his crew of four flight officers and two stewards,
not only surveyed the two ocean routes and made landings and take-
offs at all the points enroute, but also had a chance of observing a very
good cross scction of the conditions to be encountered in scheduled fly-
ing.

Operating ordinarily at the relatively high altitude of 10.000 fect at
which the Sikorsky Clippers are designed to give their best cruising
efficiency, the “DPan American Clipper” also did some flying at lower
levels close to the occan. In addition, at certain times, the Clip-
per’s crew deliberately flew into heavy weather, plunging through the
center of the storm front in order to gather data and get additional
expericence with the navigating methods over the Atlantic,

While Pan American Airways was following out these surveys
other nations were husily engaged on the Atlantic scene. Doth Great
Britain and Germany undertoolk survey operations. IFrance went so
far as to send a weather ship to mid-ocean. Other nations, including
the Netherlands and Italy, were known to he avidly studying the situa-
tion.

Great Dritain’s Imperial Airways had two survey ships in opera-
tion over the Atlantic. The “Caledonia” and the “Cambria,” both of
the Short IXmpire flying boat type, made five surveys for a total of ten
Atlantic crossings, all over the northern route,

As Imperial Airways intends to have an air line station at Montreal,
the two British boats included that Canadian city in their itineraries
between London and New York.

At Port Washington, Long Island, where Pan American Alrways
has established a temporary Atlantic service hase, pending completion
of the new municipal airport and scaplance hase for New York City at
North Beach, and th_c municipal hangar at Baltimore, Imperial Air-
ways boats were provided with all the facilities needed for their opera-
tion on this end, including weather and radio service. The same ar-
rangement was in effect for Pan American Airways’ boats at the Brit-
ish bases in Canada, Ireland and England,

Similarly, Pan American cooperated with Deutsche Lufthansa of
Germany, which operated Diesel-powered seaplanes, the “Nordmeer”
and the “Nordwind,” between the Azores and New York City. The
Germans made a number of ocean crossings over this route.

The unique feature of the German operation was the catapulting
of the airplanes. Germany, lacking airplanes in the category repre-
sented by the Clipper ships, turned to catapulting for greater flying
range. The catapult permits the plane to take off with a much larger
fuel load than would be possible for a take-off from the water, and
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Not as exciting, perhaps, as transatlantic flying, the New Zealand
route poses just as many problems in flying and operation, and it is
exceedingly important to the people who live on the two islands 1,460
miles southeast of Australia. So far away from the large capitals and
trade centers of the world, they want and need air transportation.
That projected Pan American Airways service is important to the
commerce and industry of the United States,

First of the newly surveyed ocean routes to have regular service
was the one between New York and Bermuda. Preliminary flights
over that section were undertaken in May, 1937, and the first regular
plane with passengers flew to Bermuda on June 18th.

The “Bermuda Clipper,” sister ship of the “Pan American Clip-
per” of Atlantic survey fame, has been flying regularly between Port
Washington and Bermuda, first on a basis of one round trip weekly
and later with two round trips scheduled each week. Alternating with
the Pan American Airways plane is the Imperial Airways “Cavalier,”
which operates the same number of trips weekly as does Pan American
Airways. The service is attractive to persons who wish to spend vaca-
tions or holidays in Bermuda. For one thing air transportation permits
one to fly to Bermuda for a week-end visit, going down on Thursday
or Friday and returning on Sunday or Monday. The “Bermuda
Clipper” makes the journcy in five hours, as does the “Cavalier,”
compared with 40 hours for the journey by stcamer.

In the fall the base on the American side was moved to Daltimore,
Md., because the temporary service hase at Port Washington, Long
Island, was not suitable for winter operations and the new municipal
airport, under construction by New York City at North Beach, would
not be ready hefore the spring or summer of 1938.

The flying activitics in preparation for new ocean air transport, as
represented by the Atlantic and Pacific services and the beginning of
Bermuda service, are of course important to this development pro-
gram, but by no means the entire story. Much of the preparation is
carried out in offices and factory buildings. For example, the next big
flying boat for ocean service was under construction during the year
in the plant of the Boeing Aircraft Company at Seattle, Wash. This
giant of the sea and air-—the Boeing 314—will be twice the size of the
Sikorsky ships and half again as large as the Glenn L. Martin ships.
In fact, the Boeing actually will be larger than the ships in which
Columbus crossed the Atlantic, and will have g top speed of around
200 miles per hour. They will be able to carry 75 passengers on rel-
atively short trips; 50 on long ones up to 3,000 or more miles. They
will carry a crew of 10, including two stewards.

Representing the best in flying comfort and luxury, the new
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Orient on regular, established flight schedules. Dut this routine opera-
tion of air line services is very significant. 19irst in the Caribbenn and
then throughout Tatin America, Pan American Airwavs has cut
travel, mailing and shipping times. The Caribbean is completely en-
circled with service down through the center of Mexico and Central
America. Pan American Airways' planes {ly down both coasts of
South America. Already operating the {astest transportation service
ever known to South America—and by a tremendous margin over
boat and rail transportation—the air line in 1937 put into clfect new
schedules still further reducing travel time.

[from Miami to the Canal Zone is only 12 hours hy air. Continuing
from the Canal Zone via Pan American Grace Alrways down the west
coast of South America passengers can speed 1o Santiago, Chile, and
across the Andes to Buenos Aires in 314 days out of Miami.

This west coast serviee includes one streteh of flying that has
special significance for the future. It is the route from santiago to
Juenos Aires over the hackbone of the Andes, Adrplanes must go up
to an altitude of around 18,000 feet to make this journey. Flving on
this basis since this route was inaugurated the line recently has flown
Douglas DC-2s like those which made such a remarkable record in
domestic airline operation. New planes purchased {or the service in
1937 arc Douglas DC-3 transports, especially fitted out {or this high
altitude operation with the latest thing in supercharged engines and
also with improved oxygen equipment {or passengers. FFlving at such
altitudes it is not unusual Tor the passenger to require an occasional
whiff of oxyzen to keep him feeling fit.

Three Douglas DC-3 transports have heen purchased for the cast
coast service in South America and three for serviee in Mexico. In
these arcas also, travel times are being consistently cut down and the
journcy hetween Rio de Janciro and New York now takes but 3
days. There also was added to the South American network a so-called
diagonal service from Arcquipa, Peru, southeast to Ia Paz, Bolivia,
down through Bolivia to Cordoba, Argentina. Also a new service was
mapped linking Paraguay with the rest of the Pan American Airways
network. This line extending from Rio de Janeiro to Ascuncion, Para-
guay, to Buenos Aires, passes over Iguassu Ifalls, one of the really
wonderful falls of the world. Those improvements in service further
strengthen the cordial relations between citizens of the United States
and the various lLatin American countries, an important result of air
transportation in the Western Iemisphere.

The shrinking of distance is one thing that is strikingly apparent
throughout Pan American Airways operations. Out on the Pacific the
San Francisco-Orient division completed its second year of air mail
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participate in important family occasions. Of course, there have been
business men hurrying to carry out commercial missions and get hack
to their offices with a minimum of delay. There have been passengers
who flew to the Orient and back simply because they “wanted to go
somewhere.”

The summer of 1937 saw exceptional transportation service in
the quick delivery of photographic and motion picture films which
had been taken in China showing scenes of the hostilities there, and in
the delivery of medicines and anti-tetanus serum to the Red Cross in
China.

Onc of the most interesting services operated by TPan American
Alrways 1s the one in Alaska. Before the coming of the airplane, dog
teams afforded the only practicable form of transportation in many
parts of the territory during the long winter months. Dog teams
traveled slowly and somewhat uncertainly, but now the airplanc covers
in a few hours a journey that would require days on the snow.

More than in any other part of the world the airplane is the future
transportation vchicle in Alaska. All the mail now goes by plane, in-
stead of only that for which extra postage has been paid. Miners and
businessmen do not even think of traveling by any other means if they
are going from Juneau to Fairbanks or Nome,

The pilots and mechanics have developed special techniques for
flying in Alaska, using skis for snow landings and stoves to heat en-
gines which must be started up in sub-zero weather. Special equip-
ment including emergency rations, fircarms and ammunition against
possible forced landings in the wilds are always carried aboard the
airplanes. ’

Allin all, Pan American Airways has in operation 45.546 miles of
air routes serving 44 countrics and colonies. On these routes, the
Clipper planes have carried more than 800,000 passengers a total of
nearly 300,000,000 passenger miles. There are nearly 150 air liners
in operation served by 142 ground radio stations. In its far-flung oper-
ations, the company has maintained a regularity of mail schedules
averaging 99.8z per cent.

Reflecting both the greater capacity of the hig four-engine Clippers
added to the Pan American Airways fleet and the increased impor-
tance of high speed transportation to American forcign trade in this
highly competitive field, cvery department of traffic on the interna-
tional system showed record gains during 1937. Preliminary traffic
totals indicate that 225,000 passengers were carried over the Pan
American Airways System during the year 1937 —an increase of
57,000 (34 per cent) over the 168,000 passengers, hest previous year’s
record, in 1936.
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Showing an even greater percentage gain, a record of go million
passenger miles flown was set during 1937, 25 million miles (or 33 per
cent) more than the 65 million passenger miles flown the year before.
Air express—an increasingly important item in modern foreign trade
——showed the highest percentage improvement of all departments of
tratfhc—with a total of 2,750,000 pounds carried, as compared with an
even 2 million pounds for 1936. a gain of 40 per cent. The annual re-
port of the Postmaster General cites an increase of 44 per cent in air
mail poundage on the foreign air mail routes for the fiscal yvear 1937.
In terms of pound miles and ton miles flown the figures are; pound
miles go billion, or 45 million ton miles for 1937.

On December ¢, 1937, Pan American Airways invited eight Amnier-
ican aireraft manufacturers to submit plans for air liners carrving at
least 100 passengers. The cight manufacturers included Bocing. Con-
solidated, Curtiss-\Wright, Douglas, Lockheed, Glenn I.. Martin,
North American Aviation and Sikorsky division of United Aircraft
Corporation. They were invited to consider a project which Pan
American Airways described, in part, as follows:

“Turther developments in the field of long range ocean service by
the Pan American Airways System indicate a need for aircraft repre-
senting increases in size, payload and cruising speeds over those now
in use or available.

“It is contemplated that such an aircrait should have a payload ca-
pacity of 23,000 pounds and in this condition be capable of flying
5,000 statute miles in still air when operated at cruising speeds of not
less than 200 miles per hour at sea-level. (‘Seca-level’ is strictly an
engincering term and is indicative of the practical speed of the air-
plane. A truer description of the speed is this; minimum cruising
speeds required range from 233 m.p.h. at present ‘normal’ flight levels
up to 299 m.p.h. at altitude.)

“Further, it should have stateroom accommodations for at least 100
passengers with dressing rooms, dining room and a galley having
adequate {facilities for the preparation and storage of food. Crew
accommodations should allow for a crew of 16, and cargo compart-
ments should be provided for mail, baggage and express permitting
full use of all payload capacity not utilized by passengers.

“You are invited to submit one or more proposals for the construc-
tion and equipment of three, six or 12 aircraft (and lots of three, six
and 12 additional aircraft subject to option) to be designed and made
by you in conformity with the foregoing general description.
Ttach proposal must, of course, relate to a different design.”



172 AIRCRAYTFT YEAR BOOK

United States Air Transport Routes

U. S. Bureau of Air Commerce Statistics

Plance
miles
Air- sched-
Routes wiay Schcrlulp “1?‘1 Present operator
miles!? (round trips) daily
aver-
age?
DOMESTIC
New  York-Springficld, Airline  Feeder

Mass.. ..o oo oL 127 12 timesweekly 218 System

New York-Boston.. ... ... 192 6 times daily . . 2,304 American Air-
lines

New York-Boston.. ...... 192 Daily ..o 384 “

New York-Boston via

Hartford & Providence. . 219 “ 435 o
New York-Boston via

Hartford & Providence. . 219 ¢ 438 o
Boston-Buffalo via Albany 414 “ 828 “

New York-Chicago via

Buffalo & Detroit. .. ... 779 7 times dailv. ) 10,900 “
New York-Buffalo yvia

Wilkes-Barre & Syracuse 370 Dailvo o000 740 “
Detroit-Chicago via Battle

Creek. .o 201 o 522 H
New York-Detroit. .. ... .. 300 L 1,018 “

New York-Albany .. ... ... 134 “ 208 “
Chicago-Ft. Worth via St.

Louis & Tulsa.......... 940 2 times daily. .. 3.760 o
Chicago-St. Louis. .. .. .. .. 273 Daily ..o 0. 5460 o
Washington-Nashville. ... 189 o Q7S o
Cleveland-Nashville . . ... 4691 2 times daily . 1,870 o
Washington-Chicago via

Cincinnati............. 0684 “ 2,730 o
Washington-Cincinnati. .. . 423 Daily o000 846 t
New York-Los Angeles via

Memphis & Ft. Worth .. 2,649 “ 5,298 “

New York-Ilos Angeles via

Washington, Nashville

& Dallas. . ........ ... 2,649| 2 times daily...| 10,596 “

New York-Washington. ... 209| Daily...... ... 418 b
Buffalo-Cleveland . . ... ... 177 “ 354 !
Boston-Bangor. . ......... 213] 2 times daily. .. 852| Boston-Maine

Alrways
Boston-Burlington. .. ..... 188 Daily......... 376 “
Bangor-Caribou, Me.. . ... 164 o 328 ¢
Chicago-Dallas via Kansas

City & Wichita........ 965| 2 times daily. .. 3.680| Braniff Airways
Amarillo-Dallas-Galveston 618| Daily......... 1,236 ¢
Dallas-Galveston. .. ...... 273 ‘e 546 “
Dallas-Brownsville. ....... 546 “ 1,092 “
Dallas-San Antonio....... 281 ‘e 562 t
Houston-Corpus Christi. . . 186 “ 372 ‘
Chicago-New Orleans.. ... 89z| 3 times daily...| 5,352 Chicago & South-

ern Air Lines
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United States Air Transport Routes—Continued

Plane
miles
Air- sched-
Routes way Schedule uled | Present operator
miles! (round trips) daily
aver-
age®
DOMESTIC—continued
Pittsburgh-Charleston. . ... 181 Daily......... 362 Penna.-Central
Airlines
Washington-Buffalo via
Harrisburg. . .......... 318 “ 630 o
New York-Los Angcles via
St. Louis. . ............ 2,555 3 times daily 15,342 Transcontinental
& Western Air
New York-Chicago via
Pittsburgh. ............ 747 Daily . ... ... .. 1,494 “
New  York-Chicago wvia
Pittsburgh & Ft. Wayne 809 “ 1,618 “
New York-Pittsburgh... .. 329| 4 times daily 2,632 .
New York-San Francisco. . 2,746] Daily ... ... ... 5,192 ‘e
Winslow-San Francisco. ... 691 “ 1,382 b
New York-Chicago. ...... 717 9 times daily 12,906 United Air Lines
Cleveland-Philadelphia. . . . 4135| Daily. ... ... 330 “
Chicago-San Francisco.. .. 1,935| 3 times daily .. .| 11,610 “
Chicago-Salt Lake City. .. 1,302} 2 times daily. .. 5,208 H
Salt Lake City-Seattle. . .. 816 Daily......... 3,264 e
Salt Lake City-Portland. .. 672 . 1,344 e
Pendleton-Spokane. ... ... 169 N 338 “
San Diego-Seattle. . ... ... 1,198 “ 2,390 t
Los Angeles-Seattle.. ... .. 1,103 ‘e 2,206 ‘o
I.os Angeles-San Francisco . 348] 4 times daily 2,730 t
San Dicgo-San Francisco .. 2530 Daily .. ....... 506 ‘“
Portland-Seattle. ... ... ... 144 ‘e 288 H
Cheyenne-Denver. ... .. .. 96! 4 times daily. .. 768 e
Chicago-Cheyenne. .. ... .. ogry| Dailyv......... 1,834 “
Salt Lake City-San Dicgo . 7oz2| 3 times daily 4,212 Western Air Ex-
press
San Diego-Los Angeles. . .. o5! 2 times daily. .. 380 ‘
Salt Lake City-Great Falls. 489 ‘e 2,040 ‘
Wilmington-Avalon....... 31| 3 times daily. .. 186 Wilmington Cat-
alina Airline
Great Falls-Cheyenne. . ... 572] Daily......... 1,144 Wyoming Air
Service
Total domestic3....| 31,584 195,012
FOREIGN
New York-Montreal .. .. .. 332| Datly......... 664 American Air-
lines
Burlington-Montreal. ... .. 73 ‘e 146| Boston- Maine
Alrways
Pembina-Winnipeg....... 65| 2 times daily . .. 260| Northwest Air-
lines
Miami-Havana........... 229 Daily......... 458 Pan American

Airways
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SCHEDULED AIRWAY OPERATIONS

January x, 1938

O per:tor

Rowtes Operated

Airline Feeder Sys-
tem, Inc.
American Airlines,
Inc.

Boston-Maine Air-

ways, Inc.

Braniff Airways, Inc.

Canadian Colonial
Airways, Inc.

Chicago & Southem
Air Lines, Inc.

Continental Airlines,
Inc.

Delta Air Corpora-
tion

Hanford Airlines,
Inc.

Miami-Key West
Alirways, Inc.

National Airlines,
Inc.

North American Avi-
ation, Inc. (East-
ern Air Lines Divi-
sion)

Northwest Airlines,
Inc.

Pan American Air-
ways, Inc.

New York to Springfield. . .
New York to Los Angeles (vm \\ ashmg-
ton, Nashville & Dallas).
New Vork to Boston (dlrect) .
New York to Boston (via Hartford &
Providence). .
Boston to Buffilo (vm Albany) .
New Y)ork to Chicago (via Buffalo & De-
troit
Detroit to Cbxcago (wa Battle Creek)
Buffalo to Cleveland. . .
Chicago to Fort W orth’ (v1a St LO‘UIS &
Tulsa) .. .
Chicago to St. Louis (dxrect)
Cleveland to Nashville. ..
Washington to Chicago (vm Cmcmnatl)
Boston to Bangor.. e e
Boston to Montreal .
Bangor to Caribou. . .
Chicago to Dallas (vm Kansas Clty &
Wichita) . o
AmarlllotoDallaa
Dallas to Galveston ...
Dallas to Brownsville. ... ... ... .........
New York to Montreal ... ... ..... .. ...
Montreal to Ottawa.. . ... ...............

Chicagoto New Orleans.. ... ............
Denverto El Paso. ... ... ........ ... ...

Charleston, S. C. to Dallas.. ....._......
Tulsa to Omahba... .. .
Minneapolis to Kansas Clty (vxa. Humn) .
Huron to Bismarck... .. o

Miami to Key West. .
Daytona Beach to Miami (v1a ‘St Petera—
burg). . .
New York to anml (vla Charleston S C) .
New York to New Orleans (via Atlanta) .
Chicago to Miami (via Atlanta & Jackson—
ville}.. . L .
New Orleans to Houston. ... .
Chicago to St. Paul (via l\illwaukee &
Rochester). .
Chicago to thmpeg (v1a N[llwaukee)
Chicago to St. Paul (dlrect)
Fargo to Seattle..
Miami to Havana. e e e
Miami to San Juan..
San Juan to Rio de Janelro
Rio de Janeiro to Buenos Axres .
Miami to Cristobal (via ngston & Bar-
ranquilla) . ..
Barranquilla to Port of Spam
Miami to Nassau. . .
Brownsville to Mexico Clty (v1a Tamplco).
Havana toBelize. ... ... ................

Route | Class of
Mileage | Service
‘127 PE
2,619 MPE
192 MPE
219 MPE
4T MPE
779 MPE
261 MPE
177 MPE
968 MPE
257 MPE
469 MPE
684 MPE
220 MPE
261 MPE
164 MPE
905 MPE
345 MPE
273 MPE
546 MPE
332 MPE
1Y PE
802 MPE
505 MPE
1,065 MPE
383 MPE
682 MPE
221 MPE
130 PE
353 MPE
1,200 MPE
1,218 MPE
1,267 MPE
329 MPE
416 MPE
834 MPE
364 MPE
1,264 MPE
229 MPE
1,161 MPE
4,571 MPE
1,471 MPE
1,713 MPE
1,021 MPE
188 MPE
466 MPE
742 MPE

See next column



Route

, . Route | Class o
No. Operator Routes Operated Mileage Sen‘ic{
14 | Pan American Air- | San Francisco to Hong Kong (via Manila,
ways, Inc P.1., Honolulu, Midway, Wake & Guam).| 8,748 MPE
Mexico City to Cristobal (via Guatemala).| 1,764 MPE
San Juan to Kingston................... 817 PE
Baltimore, Md., to Hamilton, Bermuda .. 726 PE
15 | Pan American Air- | Los Angeles to Mexico Clty . 1,684 PE
ways, Inc. (Cia § Mexico Clty to Merida. . 736 PE
Mexicanade Avia-
cion, S. A)
16 | Pan American-Grace | Cristobal, Canal Zoneto Montevideo, Uru-
Airways, Inc. guay (Vm Santiago, Chile). ... .. | 4,552 MPE
Arica, Chile, to Villazon, Bolivia (\1a Tac-
na, Peru).. . 872 PE
17 Pennsylvania-Cental | W ashmgton to Detrmt (vu Plttaburgh & '
Airlines Corpora- Cleveland).. . E 169 MPE
tion Detroit to Mxl\vaukec 250 MPE
Washington to Buffalo (\ ia Harrlaburg) . 318 MPE
18 Transcontinental & | New York to Los Angeles (via St. Louis). .| 2,555 MPE
Western Air, Inc. | New York to Chicago (via Pittsburgh). . 747 PE
New York to Chicago (via Pittsburgh &
Ft. Wayne).. . 8o MPE
New York to San Francisco. - 2812 MPE
19 | United Air Lines| New York to Chicago.. 717 MPE
Transport Corpo- | Philadelphia to Cleveland 115 MPE
ration Chicago to San Frandsco. . 1,035 MPE
Salt Lake City to Seattle. . 816 MPE
Pendleton to Spokane. . . 154 MPE
San Diego to Seattle (\na Bakersﬁeld &
Fresno).. . .| 1,108 MPE
Los Angelea to San rranc1sco (dxrect) 348 MPE
Los Angeles to San Francisco (via Santa
Barbara & Fresno). 413 MPE
Cheyenne to Denver. . e 96 MPE
. ChlcagotoCheyenne 917 MPE
20 Western Air Express | San Diego to Salt Lake Clty e 702 MPE
Corp. Salt Lake City to Great Falls.. ... ....... 189 MPE
21 Wilmington-Catalina
Airline, Ltd. Wilmington to Avalon..... 31 PE
22 Wyoming Air Serv-
ice, Inc. Cheyenne to Great Falls. .. ............. 572 MPE
M—Mail P—Passengers E—Ezxpress
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The IFlagship club plane on the non-stop Boston-New York and
New York-Chicago routes accommodated 21 passengers and a crew
of threce. The IFlagship sleeper planes in transcontinental service
were cequipped with berths for 12 and a “sky room’™ or private draw-
ing room. All herths were convertible for day flight, providing scats
for as many as 28. These planes, powered with two 1,000 horsepower
Wright Cyclone engines, had a cruising speed of 1go miles an hour,
and were alike in design except {or 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.

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 2rI-passenger Flagship club
planes in non-stop service from New York to Boston and Chicago.

Supplementing the non-stop and sleeper services, American Air-
lines made numerous improvements in schedules during 1937, Di-
rect passenger service between New York and Cincinnati via Wash-
ington, D. C. was resumed with Douglas DC-2 planes, and a round-
trip service between Chicago and East St. Louis, non-stop, was
started. Tlight schedules were speeded on other routes.

The company announced that it carried 300,571 passengers in
1937, as compared to 255,324 in 1936. It reported an increase of 22
per cent in the number of passenger miles flown in 1937.

Boston-Maine Airways

Operating four TLockheed Electra transports hetween 13 cities in
Northern New Iingland the Boston-Maine Airways was flying about
2,200 airplane miles daily at the beginning of 1938. The line made
connections with American Airlines at Boston and with Canadian
Airways at Montreal.

Chicago and Southern Air Lines

Marking its fourth year of operations over the “Valley Level
Route” between Chicago and New Orleans, Chicago and Southern Air
Lines during 1937 started a third daily round trip schedule between
those cities, providing morning, afternoon and evening service with an
enlarged fleet of 1o-passenger Lockheed Electra transports. In con-
trast with a monthly mileage of 54,000 in 1934, the company was
operating over 160,000 miles a month in 1937, an increasc of 300 per-

cent over 1934 and 00 percent over 1936. Mail poundages had in-
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these figures: A total of 39.848,737 miles were flown. Of that total,
20,521,985 were revenue miles. The line carried 173.3%06 revenue pas-
sengers, 9,991,721 pounds of mail and 1,331,175 express pounds.

In token of its fine record of safety, the National Safety Council,
Inc., an organization devoted to securing increased safety to human
life, presented to LEastern Air Ilines a Certificate of Special Com-
mendation “in recognition of its continued high standard of safe
operation among the major air transport companies of the United
States.”  The commendation states in part: “\Winner of the Tirst
Aviation Safety Award covering the operating period including years
1930-1930, IZastern Air Lines increased its safe operating record
during the ycar 1937 to include approximately 180,000,000 passenger
miles without a passenger fatality.”

An outstanding contribution to the ficld of perfected flying aids
was made during 1937 by the research divisions of the Fastern Air
Lines radio and engincering departments in the form of the direction
finding rotatable loop. Although this radio equipment has been used
by major air lines for several years, the industry has acknowledged
its definite limitations because of snow, rain and dust static problems,
Using standm:d radio equipment made in the Fastern Air Lines shops,
company engineers improved the direction finding rotatable loop to
a high (!cgrcc, warranting its installation on all Douglas DC-2 and
DC-3 -alrplzmcs ope.rated by the company. Txtending fullest co-
operation to other air transport companies, the knowledge of its en-
gineers has 1).(‘811 shared liberally with the industry at large. The
direction ﬁnd'mf\r rotatable 1()91) has proved an invaluable flying aid
for the .r’el)clln']g ()f. snow, rain and dust static and as an instrument
for 1)E)Slt1V01}’ 1(_1011t1‘fymg tl?c location of the airplane while in flight.
On IZastern Air lines, this flying aid is used constantly, in good
weather .and bad. Tt .has_ah'cady demonstrated that it is a vital part
of an airplane’s navigation equipment,

: ; serving as a double check
(with the radio beam when the plane passes over a station) on the

location of the craft.

Hanford Airlines

In July, 1937, Hanford Airlines, Inc., linking the key cities of
Minnesota, North and South Dakota, lowa, Nebraska, Missouri and
Oklahoma, completed its first year under new exceutive manasement
One of the first moves of the new management was to bring aﬁ equip:
ment up to date. The original Fords and Lockheed Vega aircraft

were replaced with TO-passenger, twin-engine, Lockheed Electra
transports capable of 60 per cent greater speed.

All ships were equipped with two-way Western Electric radios of
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Pennsylvania-Central Airlines

Pennsylvania-Central Airlines late in 1937 started its new Wash-
ington-Duffalo route. serving Baltimore, Willlamsport, Harrisburg
and Buffalo. Other citics may be added to the division at a later date,
if adequate facilitics are made available. The new route added more
than 300 miles to Pennsylvania-Central’s service to the industrial
capitals of the [Mast. Illying from the “Great ILakes to the Nation's
Capital,” I’CA served NMilwaukee, Muskegon, Grand Rapids, Lansing,
Flint, Detroit, Cleveland, Akron, Pittsburgh, Charleston, W. Va., and
Washington. With the addition of the Washington-Buffalo division
this line served 13 major cities in cight states,

Transcontinental & Western Air

A general equipment program, plans for the introduction of four-
cngine transports in 1938 and an expansion of routes featured Trans-
continental & Western Air’s year. The company’s Douglas-built and
Wright Cyclone-powered Skysleepers and Skyclubs were introduced
on the coast-to-coast system. The Skysleeper, licensed to carry 23
passengers, was put into scrvice on the transcontinental overnight
schedules while the Skyclubs were introduced on daylight runs and
on the TWA non-stop service to Chicago.

Designed as a combination type airplane, offering chairs as well as
berths, the Skysleepers carried herths for eight persons in the forward
section and chairs for ninc in the rear section. During daylight flights
the forward berth compartments were converted into lounge compart-
ments accommodating 16 passcngers.

LLastbound the new cquipment flew over the TWA route in 15
hours and 10 minutes between T.os Angeles and New York, while a
17-hour schedule was set up for the westhbound flights between those
two terminals.

TWA announced that a contract had been signed with the Boeing
Airplane Company of Scattle, Wash., for six new 32-passenger trans-
ports, to be powered by four engines each. Scheduled to go into serv-
ice in the spring of 1938, these ships were to be the largest airplanes
in service in the United States. Their gross weight was to be 42,000
pounds. The company had an option on 17 additional transports of
the same type.

At the same time that the Boeing order was placed, TWA ordered
36 additional Wright Cyclone engines to power those ships. Capable
of producing 1,220 horsepower, the new Cyclones were the same
models as those installed in TWA’s Douglas Skysleepers and Sky-
clubs. Installation of four Wright Cyclones in the new TWA Boe-
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“The passenger cabins of the Boeings will be structurally designed
and built for supercharging, maintaining the air at sca level pressure
and oxygen content. At the present time our Douglas Skyvliners are
flying at levels of between 0,000 and 10,000 fect, and we expect to
start operating the new Bocings at about this level. Later, when we
have been able to adapt high altitude experience to the four-engined
transports, and when the installation of the necessary cquipment is
perfected, we will gradually start flying at higher levels. Using only
3,000 horsepower, the speed of the airplanes will be about 210 miles
an hour at the higher cruising levels.

“The new four-engined transports, in addition to a passenger capa-
city of 32, will be equipped for carryving 3.750 pounds of cargo. in
itself a greater load than the entire payload carried in the present day
twin-engine transport airplane.”

Most important of the several cities added to the TIVA system
during 1937 was San Francisco, Calif. First flights into San Fran-
cisco were flown in September, with mail, passcngers and CXpress.
Transcontimental schedules terminating at San Francisco flew the
TWA route westward as far as Albuquerque, N. M., where they
turned toward the northwest and continued to San Francisco over one
of the most scenic airways in the world.

In addition to a new express transcontinental schedule terminating
at San Francisco, and a new casthound companion schedule, TVWVA
added mail, passenger and express service to Tas Vegas, Nev., and
Fresno, Calif., terminating this schedule at San Francisco. -\ coni-
panion schedule was flown casthound with a stop at Albuquerque.

With the granting of the air-mail contract to TWA, to fly into San
Francisco, a new acrial route was opened. San IFrancisco became
linked directly with air line service to Texas, Colorado, Louisiana, Ala-
bama and Georgia by way of Continental, Draniff and Delta airlines ;
Nebraska and South Dakota, Minnesota and Towa by way of Hanford
and Braniff ; and Kentucky, Tennessee and the District of Columbia
over Ifastern Airlines and Pennsylvania-Central.

The new TWA service into San Francisco also provided passen-
gers with a direct connection with Pan American planes to and from
the Orient. However, no change was made in schedules terminating at
Los Angeles.

In September, TWA became one of the contract carriers for the
Air Express Division of the Railway Express Agency. The Company
discontinued its General Air Iixpress in order to cooperate with the
other air lines in developing a coordinated air express system tied in
with the ground transportation facilitiecs of the Railway LExpress
Agency.
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247-D three-mile-a-minute transports providing intermediate and local
service.

United flew 13,400,000 passenger miles for an international air
traffic record for a single month. Despite a comparatively light traffic
period during the early months of the year, the volume carried with
United’s planes during the summer rcached an all high peak and re-
quired flying approximately 1,600,000 airplane miles a month.

A milestone in air transportation was passed by United Air Lines
when the company observed its tenth anniversary of coast-to-coast
operations which marked likewise the tenth anniversary of commercial
coast-to-coast air travel. It was September 1, 1927, that predecessor
companies of United established the first passenger-carrying schedules
over the New York-Chicago-California airway which had been oper-
ated for eight years previously by the Post Office Department as a
strictly air mail service. During its 10 years of coast-to-coast opera-
tions United Air Lines carried 1,073.359 rcvenue passengers, flew
450,862,210 revenue passenger miles, flew 120,209.435 airplane miles,
carried 42,357,951 pounds of air mail and air express.

When the company started its first schedules in 1927 passengers
rode across the continent in single-engine mail and mail-passenger
planes requiring 33 hours to make the coast-to-coast trip, stopping 14
times enroute. In sharp contrast were the tenth anniversary standard
services operated by 12-ton twin-engine Douglas Mainliners, crossing
the continent in 15%; hours with only three stops.

Several outstanding achievements in technical advance were re-
corded during the year. The company set aside a standard Boeing
247-D transport as a “flying laboratory.” Chairs in the passenger cabin
were removed to make room for testing apparatus. As the only modern
twin-engine transport in air line use for strictly research purposes,
United’s flight research plane was engaged in the development of
several important projects. In charge of flying the plane was Ben O,
Howard, former United pilot and previously racing pilot and test flier.

One of the projects was the flight research on rain and snow static.
For three months United Air Lines engineers, representatives of
equipment manufacturers and college professors of science devoted
their entire time to the study of the radio static problem. This divulged
new facts on the cause of static and paved the way for the elimination
of this obstacle to clear reception of aircraft radio signals.

A second project in which the United Air Lines” “flying laborato-
ry”’ played an important part during the year was the refinement of the
instrument landing system being developed jointly by air lines and an
equipment manufacturer at the Oakland Municipal Airport. A long
series of flight tests was successfully completed at the Oakland Airport
















CHAPTER IX
AERIAL SERVICE

Airplanes Chartered for Emergencies—Civil Aircraft in the United
States—Activities of the Air Taxi Pilot—Acrial Photography-—
Weather Reporting—Crop Dusting.

IESPITIE the rapid growth of scheduled air line transportation,
the vast majority of pilots, aircraft mechanics and airplanes
in the United States are engaged in aerial service operations,

employed in flying on countless missions where speed is essential or the
job is cither impractical or too expensive by surface vehicles.

The U. S. Bureau of Air Commerce on January 1, 1938, listed a
total of 10,836 flying machines in the United States. Of that number
9.152 were licensed and 1,084 were identified but without certificates.
There were 36 licensed autogiros. Not included in the total were 273
gliders, of which 47 were licensed.

California led all other states with 1,219 flying machines and 37
ghders. New York was second with 938 planes and 31 gliders : Ohio.
Pennsylvania and Ilinois followed in the order named. The table will
be found in the Appendix. While the airplane totals included all the
air line and sportsman pilot machines, it was believed that a majority
of the planes and airmen in the United States were employed in the
various fields of aerial service.

Aerial service started soon after the World War, when barnstorm-
ing pilots gave up their itinerant careers in stunt and exhibition flying
for the more prosaic but more substantial business of fixed base opera-
tions—aerial hacking, charter flying, student instruction, crop dusting,
acrial advertising and the manifold and extraordinary tasks that come
to a good pilot with a good plane and a yearning to fly anywhere at any
hour of the day or night on any kind of a mission.

Aerial service operators performed magnificent services during the
ﬂoods that afflicted many sections of the country in 1937. They flew
into isolated areas with foods, medicines and clothing. They brought
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CHHAPTER X
PRIVATE FLYING

Planes for Private Owners—Licensed Tilots—Requirements for
Licenses—Aircraft and Engine Mechanics.

I' the beginning of 1938 private pilots in the United States,
those who fly for sport and pleasure or personal and comipany
business, had their choice of nearly 100 different types and

models of aircraft ranging in price from $1,200 to more than $100.000.
They could buy machines carrying two persons or twenty, planes mak-
ing a mile a minute or planes tearing through the air at three and a half
miles a minute, planes that could stay up three hours without coming
down for gas or machines capable of making non-stop flights of two
or three thousand miles.

The Bureau of Air Commerce reported a total of 17.681 active
airplane pilot licenses on January 1, 1938, besides 101 glider pilot
licenses. Of the airplane pilot licenses 7,475 were transport grade.
including 1,004 pilots with scheduled air transport ratings : 971 limited
commercial, 8,604 private pilot licenses and 631 amateur. There were
494 women pilot liceuses, 72 of them in the transport class. There
also were 36,414 student pilot permits at the beginning of the year.

The seven leading States in numbers of pilots were, in the order
named, California, New York, [llinois, Pennsylvania, Ohio, Texas and
AMichigan.

The Burcau of Air Commerce published the following regulations
relative to Ifederal licenses:

“Licensed pilots are classed as commercial or noncommercial pilots.
Commercial pilots are licensed as transport, limited commercial, or as
commercial glider pilots. Noncommercial pilots are designated as
private, amateur, student pilots, or noncommercial glider pilots. A
person may hold a plurality of licenses; for example, he may be a
licensed pilot and in addition hold a mechanic’s license or a glider
pilot’s license.

“The first step in the procedure of becoming a licensed pilot is taken
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CHAPTIER XI
TRAINING AND EDUCATION
Description of Instrument or “Blind”™ Flying Instruction—The Link

Trainer—¥lying Schools and Their Activities—Trade Schools—
Colleges  Giving Courses  in Aeronautical Engineering.

PIECIAL training is necessary to fit a pilot for instrument and
radio flying. \When the airplane is in the clouds and there is 1o
horizon to furnish guidance, the airman has to forget about the

sensations of position and direction which would be of assistance were
he flying by visual contact. These sensations can be misleading. e
may feel that he is in level flight when as a matter of fact he may be
descending or climbing. The instruments tell the truth, and lie has to
helieve their indications and forget about his own feelings.

Preparing to become an instrument flier, the pilot learns to guide
his airplane by using the air speed indicator, the turn and bank 1n-
dicator, climb indicator, altimeter, directional gyro, and artificial
horizon. Ie practices the use of the radio range signals, learning to
identify the quadrant in which he is flying, when off course, and how to
proceed to a point where he will be on course, to identify this course,
proceed to the transmitter of the radio range, and find his way
from there to the vicinity of the landing area, all without sceing the
ground. Thus far, it is not fcasible to land “blind” after completing
this maneuver, as a gencral practice. Ilowever, blind landings have
been accomplished repeatedly on an experimental basis.

To get actual experience in blind flying, the pilot practices in a
hooded cockpit airplane—with a hood drawn over the top of the
cockpit so that he cannot see the ground, and has to use instruments.
In a cabin airplane the same thing is accomplished by enclosing one
side of the pilot compartment.

Flying in the hooded cockpit plane, the pilot is accompanied by
his instructor who rides in the open cockpit, or the open part of
the pilot compartment. At first, the instructor may occasionally
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CHAPTER XIII
STATE AVIATION ACTIVITIES

Gill Robb Wilson's Comments—Recommendations for State Aviation
Improvement and Development—Development of State and
Municipal Airports—WPA's Important Contribution to the
Airport System—New Laws—Plans for the TIuture.

FIE creation of new regulatory bodies, a growing interest in air-

ports and a plea for a national aviation policy by the president

of the National Association of State Aviation Officials char-
acterized a great share of State acronautical activities during 1937.

The general attitude of state officials toward flying might be sum-
marized in the words of Gill Robb Wilson of New Jersey, head of the
N. A. S. A. O.: “The development of aviation will dominate the his-
tory of the world for the next half century.”

Speaking at the annual convention of his organization in Miami,
TFla., Mr. Wilson said:

“The public welfare is vulnerable through lack of a national avia-
tion policy. The report of the President’s Aviation Commission gathers
dust in the files. Dudgets are inadequate to guarantee the public safety.
Unbhealthy conditions force our air transport systems to such fierce
competition that the savor is gone from the game. Where aviation
should be sounding the keynote to a fresh prosperity, it lolls in the
doldrums of uncertainty and fear. Federal agencies are a house di-
vided against itself in a struggle for prestige of control of aviation.

“Aircraft develop without the least relationship to airports. Aids
to navigation arc totally inadequate, especially in sparscly settled
sections of the land where they are most needed. Great metropolitan
arcas develop their facilities without strategic rhyme or reason. Un-
satisfactory airports are maintained in existence by other than sound
aeronautical judgment. Procurement routine and budget red tape run
far behind the immediate and imperative necessities of present traffic.
Government personnel are too few to do the work they are represented
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Totul HWing Gross Pay High Cruising
Name of Manufacturer Model Places ATC Make of Engine No. of Rated Area Weight Load Speed Speed
No. Iingines | 1. P. Sq. Ft Lbs. Lbs. M. MPH,
Curtiss Aeroplane Div.] Y1A-18 2 Mil. Wright Cyclone 2 IS60 | oo
Douglas Aircraft Co., Inc.| DC-3 2 618 Wright Cyclone SGR 1820
G102 2 2200 087 24,400 216 191
Douglas Aircraft Co., Inc.| DST 17-31 607 Wright Cyclone SGR 1820
G 102 2 2200 987 24,400 R 216 191
Douglas Aircraft Co., Inc.| DC-2 16-20 540 Wright Cyelone 1820-F3 2 1420 039 18,360 3400 212 186
Douglas Aircraft Co., Inc.| DF 36 Pend. | Wright Cyclone GR-1820-G2 2 1700 1295 | 28,500 6733 167 150
Fairchild Aircraft Corp...| 24-T 4 663 Warner 1 145 174 2550 706 138 125
Fairchild Atrcraft Corp...| 24-K 4 667 Ranger 1 163 174 2350 622 147 134
Fairchild Aircraft Corp...| 43 5 603 Wright Whirlwind R-760-E2 1 320 248 4000 77t 169 165
Fleetwings, Inc........ .. IO 4 Pend. | Jacobs 1 289 235 3320 8§80 150 133
Grumman Aircraft En-
gineering Corp.. ...... FF-1 2 Mil, Wright F-32 1 775 310 1650 1550 220 200
Grumman Alrcraft En- ..
gineering Corp....... JF-2 2-4 Al Wright F-32 1 773 409 5760 1650 180 162
Grumman Aircraft En- .
gineering Corp........ F2P-1 1 Mil, Pratt & Whitney R-1535 1 650 230 3790 1160 240 210
Grumman Aireraft En- . R R .
ginecring Corp........| J2F-1 2-4 AL Wright F-52 1 723 409 6100 1630 180 162
an Aircraft En-
Gr;il:erzrqing%grp..t ...... JORIC 1 NN Pratt & Whitney R-1333 1 650 260 4100 240 216
Aircraft En-
Grgﬁ‘c‘?ﬁ?g (\:ﬁ;m ..... G-21A 8 654 | Pratt & Whitney R-985 2 800 8000 201 190
Howard Aircraft Corp....| DGA-8 4 612 Wright Whirlwind R-760-E2 1 320 3800 1.‘<>‘ 1}\/‘
Howard Aircraft Corp....| DGA-9 4 645 Jacobs L-3 ) B 1 285 203600 168 1)()(\’
Howard Aircraft Corp....| DGA-11 4 Pend. | Pratt §B\\'hxtncy Wasp Jun- 1 400 210.00| 4100 106 208
for
: irera ...| Electra n
Lockheed Aireraft Corp I1‘(% A 12 551 Pratt & Whitney Wasp Jun- 900 4383110100 | ... 210 195
ior SB
< irere ...| Electra .
Lockheed Aireraft Corp F(l)clci 12 384 Wright Whirlwind 2 900 10,000 [ ..., 2()[) ’1786
Lockheed Aircraft Corp.. .| 12 A 8 616 Pratt E%B\\'himcy Wasp Jun- 2 900 SH00 ) oL 226 213
ior S
Lockheed Aircraft Corp...| 12 B 8 632 Wright Whirlwind 2 900 332 8400 | ... 220 210
Lockheed Aircraft Corp... Il,éelcitm - 500 Pratt & Whitney Wasp S3H 1 9 1100 15831 10,500 L %1:3 %())2
Lockheed Aircraft Corp...| 14 H 14 0657 Pre;ttu& Whitney Hornet 2 1700 551 17,500 | ... 246 227
S1EG
. N : 55 7.5 2453 230
Lockheed Afrraft Cop. | 147 | 1g | ggr | W Grelong GRIw0Re2| 2| | it s
Luscombe Airplane Corp..| Phantom 2 552 Warner Super Scara i o o 179% 136 120
Luscombe Airplane Corp..] Ninety 2 Pend \yﬂfﬂ_CT Sacrab Jr. I 50 110 1130 103 0.4
Luscombe Airplane Corp..| Fifty 2 Pend Continental A-50 N 1~8(, 682 |11.075 235 200
The Glenn L. Martin Co..| 139-%W 4 ALl Wright Cyelone 2 7 182 07 )

Qre

AN LAVIDUIY

AV

Mood



S e . . Total T iy Gross
Name of Manufaclurer Model Dlaces A 1 C Muke of Engine ,}'n._nf Rated A rwf Weight
No. Fngines | II. P. Nq. I Lbs.
The Glenn L. Martin Co..| 166 4 AMil. | Wright Cyclone T 2 |15
The Glenn L. Martin Co 166 4 Mil. Pratt & \%'himcy Wasp ] l{i;:: ?:k’ P:‘))ll
The Glenn L. Martin Co..| 130 52 585 Pratt & Whitney Wasp 1 3320 >1)‘~4“, < oo
The Glenn L. Martin Co..| 156-C 53 Pend. Wright Cyclone ) 4 3400 ;x(llll ;2:;:;5)
'{‘Ihe Glenn L(.:Martin Co.. (]ST-F 33 Pead. | Pratt & Whitney 4 4200 2300 ;;;:r)ru;
Mgggggﬁgg Cg;g I)(1);-’)& 2 300 Monocoupe-Lambert R266 1 90 132.3 1610
Special 2 327 W S Scar: 45
Monocoupe Corp.. ... .. M(r))rmcouch Vacner Super Scarab : 145 o 1630
Model H 4-5 Exp. Mc Lo 2 2 3
North American Avia- 7 Monocoupe-Lambert R266 2 180 231.2 3220

tion, Inc... .ot BToB 2 Mil. Wrig Thirlwi -075-I5 k ). 7
Nowth IAmerican Aeias ght Whirlwind R-975-153 1 100 18 1470

tion, Inco.oo oo BT9C 2 Mil Wright Whirlwi -075-E: R 218 575
N o Avin, ¢ht Whirlwind R-975-E3 I 100 18 1575

tion, Inc... ... O47A 3 Mil. Wright Cyclone 1820-R. 8- 340.7 763
North American Avia- f ) A9 ! A0 H0.7 7050

tion, Inc BC 2 NL Pratt & Whitney S3H1 1 550 155.76) 400N
North American

tion, InCo.. oot NJ-1 2 ALl Pratt & Whitney R-1340-08 1 500 148 4710
North American

tion, InCe.vov e inn NA-16-1A 2 Mil Pratt & Whitney S3111 1 550 256 5156
North American Avia-

tion, Inc...v oo NA-16-4 2 Mil, Wright Whirlwind R-975-E3 1 420 248,20 4205
North American Avia-

tion, Inc.o oo NA-16-2A 2 Al Pratt & Whitney S6IT1 1 5140 2482061 4771
North American Avia-

tion, Inc.. o v v e NA-16-3 2 Ml Wright Cyclone G3 1 840 274 6800
Northrop Division,

Douglas Aircraft Co....| A-17 2 Mil Pratt & Whitney R-1535 1 750 363 7000
Northrop Division,

Douglas Aircraft Co....| A-17A 2 Mil. Pratt & Whitney R-1535-13 1 750 363 7550
Northrop Division, Mil. P & W Twin Wasp Jr.

Douglas Aircraft Co....| 8-A 2 S1A5-G 1 750 363 K200

Wright Cyclone R-1820-G2 1 850 363 8170
Northrop Division,

Douglas Aircraft Co....| 8A-1 2 Mil. Bristol “Pegasus' XII 1 875 363 7500
Northrop Division,

Douglas Aircraft Co....| 8A-2 2 Al Wright Cyclone R 1820-G3 1 &40 363 7500
Northrop Division,

Douglas Aireraft Co....| 2-L 2 Mil. Bristol “Hercvles” 1 1375 8315
Piper Aircraft Corp...... J-2 2 503 Continental A-10-1 or A-40-5 1 $0-30 1000
Piper Aircraft Corp.... .. J-3 2 660 Continental A-10-4 or A-10-5 1 40-50 1000
Piper Aircraft Corp.... .. J-25 2 305 Continental A-40-4 or A-40-5 1 40-50 1070

1’11_\'
Load
Ihs.

5302
5302
26,389
S1,708
30,644
286

219
217

270
85
88
86

Crutsing
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130
110
145
110
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130
110
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190
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195
204
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204
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CHAPTIR NIV

NEW THINGS IN THE AIR

Air Transport Club Cars—Ilying Doats Like Ocean Liners—Super-
charged Airplane Cabins—Iour-Iingine Machines for Land and
Sen-Manufacturers of Airplanes and Their Activities
With the Duilders of Aircraft Fngines—Aeronautical
Accessories.

IRPLANIS like club cars, flying boats like ocean liners, giant
fighters that shoot with cannon, supercharged planes for sub-
stratosphere worlk, airerait tires as high as a mwotor car and a
thousand and one new developments at the bheginning of 1938 offered
plenty of evidence that the modern miracle of aviation has not yet run
its course or has, in fact, brought forth the ultimate in things for this
generation of men with wings. The new planes, engines and instru-
ments, along with all the various and remarkable scientific accessoriecs
that characterize acronautics today represent tremendous achicvements
in engineering, chemistry, metallurgy and many other technical
branches. The larger and faster planes, the four-motored transports
in process of construction, the engines developing from a thousand to
fifteen hundred horsepower, improved radio equipment for aircraft
and countless other innovations mark another year in the progress of
the airplane. The individual accomplishments of the manufacturers
are set forth in the following pages.

Aircraft Manufacturers

Aeronautical Corporation of America, Cincinnati, O., doubled
its factory floor space at Lunken Airport, increased its personunel 300
per cent, and introduced two new models, Acronca KK and Aeronca KC.
Model K was a two-place side-by-side high-wing, strut-braced cabin
light plane, powered by a 40 h.p. Aeronca 15-113C engine. Its gross
weight was 1,040 pounds with dual wheel controls, position lights,
wheels with brakes and steerable tail wheel. It had a stated high speed
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AERONCA K

A two-place plane for the private flier with an Aeronca E-113C engine. It is
available as the model KC powered with a Continental engine.

of from 88 to g3 m.p.h., cruising 80 to 85 m.p.h., landing at 35 n.p.h,,
range 250 miles. The Acronca KC was powered by either of the Con-
tinental engine models A-40-4 or A-40-3, giving it a gross weight of
1,060 pounds. Aeronca LLC was a cantilever low-wing two-place cabin
monoplane with gross weight of 1,680 pounds, powered by a Warner
Scarab Junior motor with a stated high speed of 123 m.p.h., cruising
at 108 m.p.h., range 535 miles. ;

An Acronca plane was flown 10,000 miles by Capt. David Llewel-
lyn, {rom Pecterborough, England, to Johannesburg, South Aflrica, in
130 hours {lying time.

Air Transport Manufacturing Company, Ltd., Glendale, Calif.,
produced a high-wing six-place cabin plane powered with three Kinner
K-5 engines. It had a stated high speed of 140 m.p.h.

The Arrow Aircraft Corporation, Lincoln, Neb., was developing a
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ARROW F

A two-place sport plane powered with a Ford V-8 engine.

ways when not in flight. A model of that design was in use by the
Bureau of Air Commerce. Iixperimental models of military design
showed top speeds approaching 150 m.p.h., an increase of 20 per cent
over the speed of fixed-wing models using the same engine horse-
power.

Direct control was accomplished by mounting the rotor head on
bearings so that the movement of the pilot’s control stick simultane-
ously moved the rotor, tilting it, and thus displacing the direction of
rotor lift in respect to the center of gravity and thereby giving a
definitely related controlling force during any flight speed, even in
vertical descent. I<limination of wings and movable control surfaces
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BEECHCRAFT D-17

A five-place private plane with a choice of cither a Pratt & Whitney or Wright

engine, with a range of h()rscpp\Vcr frqm 320 to 6co. The E-17 version has a strut-

braced tail group and is available with either a Jacobs 225 h.p. or a 285 h.p.
cngine,

Kellett Autogiro Corporation and Pitcairn Autogiro Company, are
described in the sections devoted to those concerns.

Barkley-Grow Aireraft Corporation, Detroit, Mich., produced an
all metal, low-wing, twin-engine, cight-place transport, incorporating
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in the wing a multi-spar type of construction—a multiplicity of full
spanwise members of thin sheet metal having their web sections light-
ened by blanked and flanged holes and their flanges made of separate
pieces of heavier gauged metal.

Becech Aircraft Corporation, Wichita, Kans., had three new basic
models of its Beecheraft line. The E17 series Beechcraft was a bi-
plane, five-place, 3.350 pounds gross weight, powered by either a 223
or a 285 h.p. Jacobs engine. The D17 series was a biplane of 4,200

pounds gross weight, powered by a 320 or 430 h.p. Wright Whirlwind
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BEECHCRAFT MODEL 18

This twin-engine commercial monoplane carries eight, and may be powered with
either two Wright engines of 320 h.p. each or two Jacobs of 285 h.p. each.



]

Ui
0]

AIRCRATFT YIEEAR BOOK

34-2" =

7y ~\
[ 11
el [

BELLANCA JUNIOR

Powered with either 4 LeBlond 70 or go h.p. engine, this plane for the private
flyer carries three.

or a Pratt & Whitney 450 h.p. Wasp or Goo h.p. Wasp Junior engine.
Jacqueline Cochran won third place in the 1937 Bendix trophy race,
flying a Wasp Junior-powered Beecheraft D17W. The third Beech-
craft for 1938 was the twin-engine Model 18, with two 285 h.p. Jacobs
or two 320 h.p. Wright Whirlwind engines. Several 18's were sold to
foreign air lines.

As a landplane the Model 18 Beecheraft monoplane had a short
run, a rapid rate of climb at approximately 1,500 feet per minute, and
a stated cruising speed of 195 m.p.h. As a seaplane it had a take-off of
17 seconds from flat calm water with a full load, a climb of 1,060 ft.,
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BELLANCA 28-92

This tri-motored single-seat. monoplane has a Menasco engine in each wing and a
Ranger engine in the nose.

ered by a 70 h.p. LeBlond engine and Model 14-9 powered by a go h.p.
LeBlond. The plane was a low-wing monoplane, wing span 34 ft. two
in., height six ft. three in., length 21 {t. three in., wing area 140.2 sq. ft.,
weight empty 912 lbs., payload 412 lbs., useful load 738 1bs., gross
weight 1,650 lbs., and stated cruising speed 105 m.p.h. for Model
14-7, and 110 m.p.h. for Model 14-9. Bellanca produced a number of
its Flash type Model 28-go, a monoplane bomber and fighter, report-
ing the 28-go capable of making 270 m.p.h. with a bomb load of 2,000
pounds or when equipped with four 30-cal. fixed guns in the wings
and a 3o-cal. flexible gun in the rear cockpit. The company also pro-
duced its Pacemaker, Skyrocket and Aircruiser commercial models.
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BOEING CLIPPER

This Model 314 flying boat is powered with four double-row Wright Cyclone
engines rated at 1,500 h.p. each. It carries 72 passengers and a crew of ecight by

day, and provides sleeping accommodations for 40 passengers for night flying.

Generally regarded as the fastest bombardment planes in the world,
a fleet of 13 Bocing YB-17 four-engine “flying fortresses” was de-
livercd to the Army Air Corps in 1937. In service the planes imme-
diately began giving cvidence of their remarkable performance char-
acteristics. Routine operations included a number of non-stop cruises :
one made at night from March IField, Calif,, to Langley Field, Va., a
distance of 2,450 miles flown with normal fuel supply in 12 hours 50
minutes ; one over the 1,500-mile distance from March Field to Barks-
dale Field, La., at an average speed of 233 m.p.h.; and a formation
flight of four of the “flying fortresses” over a 1,700-mile route which
covered 15 northeastern States in 1014 daylight hours, and ended at
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by the four-engine YB-17, and now the maximum weight-carrying
XB-15.

In the commercial field, Boeing’s four-engine flying boats and
transports are introducing many new developments. The six Boeing
Model 314 flying boats or Clippers for Pan American Airways are to
be the largest passenger-carrying airplanes in service anywhere in the
world. First units of the six-plane flect were nearing completion at the
beginning of 1938. These transoceanic air-cruisers will carry 70 pas-
sengers in addition to a crew of 10, will have a wing span of 152 feet,
a length of 109 feet, an overall height of 28 feet and a gross weight of
more than 82,500 pounds.

At night, they will provide luxurious sleeping accommodations for
40 passengers. Space, moreover, is available in cargo holds for several
tons of mail and air express. The 314 is a full cantilever high-wing
all metal monoplane with two full decks. The upper deck contains
the elaborate flight control section at the forward end, cargo space
within the wing itself and crew’s sleeping quarters aft. The lower or
main deck includes standard passenger compartments, a lounge or
dining salon, private stateroom, or “honeymoon suite,” galley and
dressing rooms, Juxuriously fitted throughout for complete passenger
comfort. Each plane contains 1124 miles of electrical wiring and 3,000
feet of piping. The control system involves 5,000 feet of control cable.

Powering the plane are four 1,500 h.p. two-row Wright Cyclone
engines, any two of which are sufficient to maintain flight. Engine
nacelles are accessible during flight by way of wing companionways.
Although detailed performance figures have not yet been released, it
has been announced that the Boeing Clipper will have a top speed of
close to 200 m.p.h., cruising at 160 m.p.h., a maximum cruising range
approximating 5,000 miles with reduced payload, or a normal oper-
ating range of more than 3,200 miles with 50 passengers aboard.

Construction of a fleet of new Boeing Model 307 four-engine land
transports was begun during 1937—all metal, low-wing monoplanes
with a wing span of 107 feet, length of 74 feet, overall height of 17
feet and a gross weight of approximately 42,000 pounds. A striking
feature of the design is the completely symmetrical fuselage, circular
in cross-section throughout and tapering toward the tail. There is no
deviation from its smooth rounded surface even for the cockpit
windows.

The initial production program, well under way at the beginning of
1938, included two planes for Pan American Airways equipped with
sealed cabins and supercharging equipment for high altitude operation,
and six for Transcontinental & Western Air, outfitted as standard pas-
senger transports but so designed that the stratosphere equipment
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might be installed later. These planes will be powered by four 1,100
h.p. Wright series G-102 Cyclones.

The “‘stratosphere type” Model 307, introducing a new phase of
commercial transportation, is scaled throughout with pressure-tight
skin, reinforced windows and pressure doors, all built for a design
pressurc of six pounds to the square inch and an operating pressure
of two and one-half pounds to the square inch differential hetween out-
side and inside air. Two mechanical superchargers, each operating on
only a fraction of the horscpower of one engine, will draw the air
through intake valves well out on the leading edges of the wings, build-
ing up its pressure for introduction through ducts into the cabin. The
equipment is designed to provide comfort conditions within the plane
at an altitude of approximately 20,000 feet comparable to conditions
in standard transports at the normal 8,000 to 12,000-foot level. The
new upper level flying is expected to he attractive through increased
speed, greater comfort and frecdom irom weather disturbance.

The standard Boeing Model 307 transport will carry 33 passengers
plus a crew of four and 2,600 pounds of mail and cargo, or as a sleeper
plane, 25 passengers and 4,000 pounds of cargo. Its stated speed is
approximately 250 miles an hour with full load at an altitude of 6,000
feet, range of 1,700 miles at cruising engine power under normal condi-
tions. Flight can be maintained on any two engines. Spacious pas-
senger compartments, luxurious furnishings, modern sound-proofing
and air conditioning are introduced to provide a high degree of pas-
senger comfort.

A special Model 307 transport is under construction at the Boeing
plant as a “flying yacht” for Captain George Whittell of San Fran-
cisco. It will have a luxurious “club style” interior with living room,
dining room, master’s suite, kitchenette, guest rooms, and cven a
shower bath. It will have a cruising range of 2,800 miles.

To facilitate production of its giant four-engine types, the Boeing
company, late in 1937, completed a sizeable plant expansion program
including an addition which more than doubled the size of the com-
pany’s new Plant No. 2. The new plant unit, measuring 300 by 450
feet and providing nearly five million cubic feet of clear working
space, is equipped throughout with giant monorail cranes, the largest
of their type in the world.

Brewster Aeronautical Corporation, Long Island City, New York,
carried on an experimental development program for the Navy, pro-
ducing two models, the XSBA-1 scout dive bomber and the XF2A-1
single-seat fighter, both machines powered by Wright G Cyclone en-
gines. The XSBA-1 had a fuselage of metal monocoque construction
with cockpits for the pilot and the observer. The plane was designed
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CESSNA AIRMASTER

A four-place plane for the private flier powered with a Warner Super Scarab engine.

Car and Foundry Company’s production of Grumman G-2z3 models in
Canada. The company increased factory space during the year and
increased employees to more than 700.

Cessna Aircraft Company, Wichita, Kans., manufactured the “Air-
master,” a Warner-powered high-wing cabin monoplane 24 ft. eight in.
long, wing span 34 ft. two in., gross weight 2,350 Ibs., empty 1,370 lbs.

Consolidated Aircraft Corporation, San Diego, Calif., continued its
extensive manufacturing program of large flying boats, completing
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both the PBY-1 and PBY-2 series of airplanes and making extensive
progress on its third series, PBY-3. Besides this production series of
airplanes, Consolidated delivered to the Navy the huge experimental
plane, the XPB2Y-1, six PTY-3A’s to the Argentine Government and
three commercial versions of the PBY's to Russia and commercial
customers—a total of 111 multi-engine boats delivered in 1937.

The Consolidated XPB2VY-1 was described as follows: Itisa four-
engine all-metal n}onoplane flying boat patrol bomber, its full canti-
lever wing mounting four Pratt & Whitney Twin Wasp engines of
1,050 h.p. each. )

In order that this patrol bomber may be entirely independent of any
base for an extended period of time, the hull has been protected from
corrosion by latest approved finishes. Beaching gear is installed which
may be removed and stored in special racks within the hull structure.
All facilities for extended flight and comfort of personnel are pro-

[&‘2 4'- 5"-——¥

CONSOLIDATED PBY-1

Navy six-eight-place patrol flying boat powered with two Pratt & Whitney Twin
: Wasps.
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CONSOLIDATED PB2-A

A Curtiss Conqueror-powered two-place pursuit ship.

vided. Thesec include commodious sleeping quarters, living quarters,
galley complete with range and refrigerator, clothes lockers, toilet and
washing facilities, heating and ventilating system, soundproofing, and
even a well-cquipped workshop complete with all appurtenances. For
safety in the air and on the water, many novel adjuncts have been
provided. All necessary navigation and engine instruments are con-
veniently placed and there is, of course, a complete radio installation.

Another novel feature is the installation of retractible tip floats
which, in flight, are drawn up to form the tip of the wing, thus increas-
ing the performance of the patrol bomber materially, while, at time of
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landing, they are let down and form, in addition to necessary flotation
for the wing tips, an additional braking effect for slow landing. A
complete telephone system is installed within the boat whereby any
member of the crew may contact any other member. A 110-volt alter-
nating current clectrical system is also provided, powered by auxiliary
power plant motors.

Another feature is the provision of a special navigation turret aft of
the wing. Here the navigator may station himself with his instru-
ments. He has a comipletely unobstructed view of the sky for celestial
observation. Armament details are withheld in accordance with Navy
policy. However, complete and powerful protection is provided in all
directions. A\ tremendous load of bombs may also be carried.
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CURTISS ARMY ATTACK-BOMBER

This two-place model Y1A-18 is powered with two Wright Cyclones of g30 h.p.
each.
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CURTISS ARMY PURSUIT Yi1P-36

This one-place military plane is powered with a Twin Row Pratt & Whitney Wasp.

As routine transfer of Consolidated PBY airplanes from the Naval
Air Station, North Island, San Dicgo to other bases, the Navy Depart-
ment established three world’s records for non-stop long distance
formation flights. On January 28, 12 Consolidated PBY-1’s with a
crew of 80 officers and men under the command of Lieut. Comdr.
William McDade, flew from San Diego Bay to Pearl Harbor, Hawaii.
On April 13 a second squadron of 12 PBY airplanes under the com-
mand of Lieut. Comdr. L. A. Pope duplicated the flight to Pearl Har-
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CURTISS OBSERVATION SCOUT
Model SOC-1, a two-place plane powered with a Pratt & Whitney Wasp.

Ilistory, New York. The flight of this. airplane, “Guba,” from San
Diego Bay to New York harl)f)r established a world record for the
largest airplane and th§ only ﬂymg boat ever to span the United States
in a single hop, the flight being completed in 17 hours 374 minutes
with sufficient reserve fuel to have continued to St. Johns, Newfound-
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land, or Puerto Rico in the West Indies, or to Bermuda and back to
New York.

\With the disappearance of Sigismund Levanevsky, the “Russian
Lindbergh,” and his five companions on their transpolar flight, the
Russian Government purchased the “Guba,” because of its 4,000-mile
range, rechristened it the URSSL-2, and employed Sir Hubert Wil-
kins, the noted Arctic explorer, to lead an expedition with the flying
hoat in search of the lost fliers. Sir Hubert spent 36 days and flew
over 19,000 miles in the Arctic arca, vainly searching for the missing

CURTISS SEAGULL
A Pratt & Whitney Wasp-powered seaplane carrying two.
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ing 430,000 square feet of floor space, is equipped with modern pro-
cessing facilitics for aircraft manufacture, including heat- treating fur-
naces, clectrolytic and anodizing equipment, dope and paint shop, wood
mill, and individually motor-drawn machine tool equipment.

The Cllltle *\01 oplane Division of the Curtiss-\Wright Corporation
at Duffalo, N. Y., at the beginning of 1938 had in production the fol-
lowing types and models of aircraft: single-engine, two-place Navy
observation models SOC-1, 2 and 3: single-engine, two-place Navy
scout-bomber SBC-3; the single aircooled engine Army pursuit

L——Gilo"——]

CURTISS-WRIGHT BASIC TRAINER

Wright Whirlwind-powered, this medel 19-R is a two-place plane.
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Y1P-36 of unusually high performance; the XP-37 single liquid-
cooled engine pursuit, claimed to be the fastest military airplane in
the world; and the Y1A-18, a revolutionary design in twin-engine
attack planes. Besides designing and building airplanes for the Army
and Navy air forces of the United States the Curtiss Acroplane Divi-
sion sold many models to foreign governmients. Among the export
models are: The Curtiss Scagull, two-place obscrvation plane, devel-
oped from the SOC-1, convertible land or scaplane, powered by a
530 h.p. Pratt & Whitney Wasp engine and Curtiss propeller, carry-
ing two machine guns and two I100-pound bombs, high speed 1068
m.p.h., cruising at 137 m.p.h., range 697 miles; the Curtiss Hawk 73,
single-seat fighter, with 830 h.p. Wright Cyclone engine, developed
from the Y1P-30 fighter, fixed landing gear, all metal, low-wing mon-
oplane, enclosed cockpit, capacity for four machine guns and lhght
bombs, high speed 280 m.p.h., cruising at 240 m.p.h., range 1,210 miles
and service ceiling 31,800 feet; the Curtiss Hawk Type IV single-scat
pursuit biplane with 745 h.p. Wright Cyclone engine and retractible
landing gear. The company reported a total of 450 military aireraft
ordered and completed in 1936 and 1937, including 238 SOC obser-
vation and 83 scout-bombers for the Navy with additional Air Corps
orders for Y1A-18 attack monoplanes, Y1P-306 pursuits and a new
high speed experimental pursuit, besides orders from foreign air
forces.

Curtiss-Wright Corporation, through its St. Louis Airplane Divi-
sion, at Robertson, Mo., at the beginning of the year was completing
a new twin-engine transport airplanc reported to be the largest twin-
motored aircraft ever developed. Details of design and construction
were not released pending completion. The company also had in pro-
duction several models for the export market, including scveral ver-
sions of Model 19 and the Condor Cargo Model CT-32. The twin-
engine Condor model was a fabric covered all metal biplane with re-
tractible landing gear, powered by two Wright Cyclone engines, use-
ful load 6,975 pounds, stated high speed 181 m.p.h., cruising at 161
m.p.h., 715 miles range. The Curtiss-Wright Model 19 was offered
in different types, as a high performance low-wing cabin commercial
sport plane, commercial training plane, advanced military training
plane, observation, photographic, two-place pursuit, attack or light
bomber version, as a land plane, seaplane or an amphibion. As a mili-
tary monoplane the Model 1g-R was powered by Wright Whirlwind
engines, of different power.

Douglas Aircraft Company, Inc., Santa Monica, Calif., employ-
ing 400 enginecrs and 4,000 others, at the beginning of 1938 had built
and sold many DC-z, 14-passenger day transports, including 18 cargo
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transports for the Army Air Corps. These transports made their ap-
pearance in air line service early in 1933, and became popular through-
out the world. The company produced a new model in 1936, the
DC-3, a daylight transport carrying from 14 to 2I passengers.
Equipped for 14 passengers the DC-3 was virtually a club plane, with
individual lounge chairs much larger and more comfortable than or-
dinary scats in regular planes. The cabin of the DC-3 was seven feet
cight inches wide, 27 feet eight inches long and 614 {eet high, not in-
cluding other compartments on the ship. Carrying 21 passengers the
cabin had a wide aisle, with two rows of seven chairs on one side and

DOUGLAS DAY-SLEEPER TRANSPORT

. . ~ _ -place sleeper (DS-T)

lable cither as a z1-passenger day plane (DC-3) or a 14-p .

‘;\h\?;leq:))lgfnf:s are powered with two Pratt & Whitney Twin Wasps or Wright G-2
Cyclone engines.
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DOUGLAS DF FLYING BOAT

Powered with two Wright G Cyclones, this commercial flying boat carries 32
passengers and crew of four.

one row of seven on the other. The DST was the sleeper version of
the DC-3. It was the first air liner to be designed and built primarily
as a sleeper. Two berths, a lower and an upper in each of six sections
accommodated 12 of the 14 passengers in the main cabin. Made up
for day flying the scctions would seat 24 passengers. The Sky Room,
a private compartment, offered both day and night accommodations
for two passengers. The DST and DC-3 had a wing span of 95 feet,
wing area of g8y square feet, overall length 6414 feet and height
16 feet 11 inches in three-point position. These ships, powered by
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either two Pratt & Whitney Twin Wasp or two Wright G-z Cyclone
engines, had a stated high speed of 212 m.p.h.,, cruising at 180 m.p.h.,
landing at 64 m.p.h., service ceiling of 22,000 feet, and could operate
on one engine. They carried gross loads of about 12 tons. At the be-
ginning of 1938 Douglas had sold many DC-3 planes to United Air
Lines, American Airlines, Eastern Air Lines, TWA and Royal Dutch
Airlines; and several DST sleepers had been delivered to American
Airlines. Another development of the Douglas company was the DIY
flying boat carrying 32 passengers and a crew of four. It was a twin-
engine center-wing monoplane, powered with two Wright G Cyclone
motors, wing span 95 feet, overall length 69 feet 1094 ¢ inches, height
17 feet 914 inches. The company was also completing an order of
twin-engine bombers for the Air Corps and a four-engine transport
for air line use, the DC-4.

The Douglas DC-4 super air liner was rapidly nearing completion
in the huge plant at the beginning of 1938. Engineered and built to
the order of five air lines, the ship was a 42-passenger, four-motored
monoplane, with a gross weight of 65,000 pounds—321% tons. The
latest developments in aeronautical science, and every lesson and
experience gained by commercial air transport operators were incor-
porated in this giant of the skies. Production models of the DC-4
were to have “substratosphere cabins” in which lower-level altitude
atmospheric pressures could be maintained for the comfort of the pas-
sengers, while the plane was operated at greater efficiency and with
far more safety thousands of feet above the highest obstruction on the
continent.

The contract for construction of the DC-4 plane was dated March
23, 1936. The five lines concerned were United Air ILines, Trans-
Continental & Western Air, American Airlines, Pan American Air-
ways and Eastern Air Lines. Cost of the DC-4 development at date of
completion was approximately $1,500,000.

Separate, independent systems for supplying electricity, cooling,
heating and control operations were designed and created. New ma-
terials were found and tested. A thousand-and-one details of power
installations, vibration control, aerodynamic conditions and safety re-
quirements had to be anticipated, studied and conquered by the Doug-
las engineers and designers. More than 500,000 engineering hours
were put into construction of the DC-4 prototype plane.

The DC-4 was to carry a crew of five, in addition to 42 passengers.
Its wing span was 138 ft. three in., and length g7 ft. Its height was
more than 24 ft.

Its four aircooled motors totalled 5,600 h.p. for the talke-off, more
by 1,000 h.p. than is required by most of America’s finest streamlined
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in the contract for a series of additional tests with Wright engines.

Most of the important parts of the DC-4 were built and deliberately
and scientifically destroyed in the testing laboratory to prove the cal-
culations of enginecers and designers. Special machinery and fittings
were designed and built at the Douglas plant to carry out the tests.

In all more than 100 major structural tests were conducted, requir-
ing 21.000 engineering and shop hours to prove and check engineering
designs and stress caleulations.

FAIRCHILD MODEL 24

Ranger-powered four-place plane for the private flier. This plane is also available
with a Warner Super Scarab engine.
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FLEETWINGS SEA BIRD

This four-passenger private amphibion is powered with a Jacobs 283 h.p. engine.

for a large Model I7-20 all-stainless steel flying boat, marked the ex-
tension of stainless steel structures into what should be their most de-
sirable field. Flectwings now have available the design of an all-stain-
less steel flying hoat with a wing spread of 125 feet and a gross load of
35,000 pounds.

Grumman Aircraft Fngineering Corporation, Bethpage, N. Y.,
continued building single-seat fighters and utility amphibions for the
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U. S. Navy. Delivery was completed on an order for 29 J2I-1 utility
amphibions, and work was started on a repeat order for 30 additional
planes of the same type. A contract for 81 I'3I7-2 single-scat fighters
for the Navy was in production. The IF3I-2 airplanc is similar to the
F31°-1, 54 of which were delivered to the Navy in 19306, except for
improved performance obtained by the use of a Wright G Cyclone

10-8 —-i

GRUMMAN G-21

This six-cight place commercial amphibion is powered with two Pratt & Whitney
Wasp Junior engines rated at goo h.p. ecach.
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proved Type Certificate No. 654 in 1937, and 11 of these airplanes
were delivered. This airplane is a twin-engine six-eight place boat
type amphibion equipped with the typical Grumman landing gear that
retracts completely into the side of the hull. Two Pratt & Whitney
Wasp Junior 400 h.p. engines are mounted in the leading edge of the
wing. The stated performance of the G-21 amphibion is: maximum
speed at 3,000 feet, 203 m.p.h.; cruising speed at 9,600 fect, 193
m.p.h.: service ceiling 24,000 feet; landing speed, 60 m.p.h.; range
1,050 miles at 150 m.p.h.

GRUMMAN NAVY SCOUT
A military two-place plane, powered with a 700 h.p. Wright Cyclone.
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GRUMMAN J2F-1
A two to four-place military plane powered with a Wright Cyclone 775 h.p. engine.
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Howard Aircraft Corporation, Chicago, Ill., produced three models
of their high-wing cabin monoplane carrying four persons. The
Howard DGA-11 had a 4350 h.p. Pratt & \Whituey \Wasp Junior engine
with stated cruising speed of 208 m.p.h. and range of 850 miles. The
DGA-S, with a 320 h.p. Wright Whirlwind, had a stated cruising speed
of 187 m.p.h. and range of 1,085 miles. The DG:A-g, with a 285 h.p.
Jacobs engine, had a stated cruising speed of 166 m.p.h. and range of
630 miles.

Kellett Autogiro Corporation, Philadelphia, Pa., opened 1938 with
plans to complete delivery on autogiros ordered by the U. S. Army

HOWARD DGA-11
A four-place plane powered with a 450 h.p. Pratt & Whitney Wasp Junior engine.
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sound absorption qualities. The cabin is also completely air-condi-
tioned and the Seapak soundproofing further acts as an efficient heat-
insulating material. Air is introduced to, and exhausted from the
cabin through sound traps, so that the noise level with full open throt-
tle is maintained lower than that of a railway sleeping coach. Cabin
temperatures can be maintained at 7o degrees Fahrenheit with an
outside temperature of several degrees below zero. The importance
of providing a very comfortable cabin with very low sound level can-
not be over-estimated with respect to its effect upon the well-being of
passengers.

25104

KELLETT KD-1

A two-place autogiro for private operations PowW

ered with Jacobs engine.
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Controllable by the pilot, these flaps may be extended any desired
amount up to 45 degrees inflection, and locked in place.

“The 14 is designed to accommodate any of the commercial radial
engines up to 1,000 h.p., and is normally supplied with either the
Pratt & Whitney Hornet S1EG or the Wright Cyclone G-3. This en-
gine installation i§ the r-csult of years of experience and research, and
represents the ultimate in reliability, accessibility and ease of mainte-

nance. The landing gear of the 14 consists of 15x16 Goodyear Air-

LOCKHEED 12

An cight-place, twin-engine transport with a choice in power plants including
Wright Whirlwinds, Pratt & Whitney Wasp Juniors and Menascos.
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Luscombe Airplane Corporation, West Trenton, N. J., continued
production on its Phantom, a two-place, high-wing cabin monoplane.
This ship incorporates all metal construction, full monocoque fuse-
lage, using fabric covering, but metal structures, on the wing and
movable tail surfaces. The Phantom weighs 1,300 pounds empty,
gross weight 1,950 pounds with a useful load of 650 pounds; stated
high speed of 160 m.p.h. with a Warner 145 h.p. engine, service ceil-
ing 19,000 fect and range of 630 miles, landing speed 45 m.p.h., and
cruising speed of 140 m.p.h. The company produced a smaller ship
similar to the Phantom in construction, a two-place high-wing all
metal cabin monoplane, with a light weight of 1,100 pounds and a use-

/ 1

LOCKHEED ELECTRA

A 12-place, twin-engine transport, powered with either two Pratt & Whitney Wasp
engines or two Wright Whirlwinds.
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LOCKHEED 14

This 14-passenger transport is powered with either two Pratt & Whitney Hornets or
two Wright Cyclone engines,

ful load of 025 pounds, stated top speed of 136 m.p.h. powered with
the Warner go h.p. engine, and a 700 mile cruising range.

The Glenn L. Martin Company, Baltimore, Md., at the beginning
of 1938 was designing giant ocean flying boats vastly larger than any
under construction. The projected ships were reported to provide
luxuries such as observation decks, bars and lounge rooms, and to be
capable of carrying passcngers, mail and express between the United
States and Iturope on non-stop schedules. The ability of this com-
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pany to design and build any ocean craft that it might conceive was
evidenced by its record, first with the three flying boats used by Pan
American Airways in its fast Clipper service on the Pacific; and more
recently construction of a 62,000 pound flying boat Model 136, com-
pleted late in 1937. The specifications of the Glenn L. Martin ocean
transport 1350 are as follows: Length, g1 feet, 10 inches: wing span,
157 fect; wing area including ailerons, 2,290 square feet: gross weight
63,000 pounds, weight empty, 2g.231 pounds, disposable load 32,380
pounds, payload 10,000 pounds, including 18 passengers with slecp-
ing accommodations, 540 pounds of baggage and 6,400 pounds of
mail and express. The ship was reported to have a high speed of 190

"
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LUSCOMBE PHANTOM

A two-place plane for the private flier powered with a Warner 145 h.p. engine.
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LUSCOMBE 350

A two-place plane powered with a Continental so h.p. engine.

m.p.h. at 5,800 feet and an economical cruising speed of 140 to 156
m.p.h., and to be able to maintain level flight at 8 000 feet on the nor-
mal power of threc of its four engines.

The Glenn L. Martin Company was also in production on foreign
orders for numbers of the Martin bomber 139-W2, a twin-engine low-
wing monoplane powered by two Wright Cyclone engines, with a
service ceiling of 20,000 feet, high speed of 235 m.p.h. at critical alti-
tude, normal useful load of 5,268 pounds with 2,641 pounds of arma-
ment, gross weight 14,095 pounds. The company was engaged in
expanding plant facilities, including a huge assembly building 450
feet long, 300 feet wide and with 40 feet clearance under the crane-
ways, all without posts or columns obstructing the floor area, thus
permitting assembly of aircraft many times larger than the Martin-
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built China Clipper types. The company also had a new bomber for
export—>Model 160.

Monocoupe Corporation, Robertson, Mo., reported 1937 the best
sales year in its history, with four models in production—the De Luxe
Monocoupe, Monosport, Monoprep and twin-engine Monocoach. The
De Luxe Monocoupe model goA, was powered with the Lambert go
h.p. engine and had a stated cruising speed of 110 m.p.h. The Mono-
prep and the Monosport were two new developments, two-place side-
by-side monoplanes. They had a stated cruising speed of 100 and 110
m.p.h. respectively. The twin-engine Monocoach was powered with
two Lambert go h.p. engines. It was a low-wing, cantilever monoplane,
its cabin scating four and five persons. The wing span was 36 feet,
length 2414 feet, a stated high speed of 155 m.p.h., cruising at 135 and
142 m.p.h. The company planned to develop a higher-powered twin-
engine ship in 1938.

North American Aviation’s manufacturing division at Inglewood,
Calif., produced for the Army and Navy air forces a total of 248 BT-g

MARTIN 156

A Wright Cyclone-powered four-engine flying boat with slecping accommodations
for 18 passengers.
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MARTIN 130
A so-place commercial flying boat powered with four Pratt & Whitney Twin Wasps.

basic trainers and was in production on an order of 169 three-place ob-
servation planes, O47-A, and 200 basic combat planes for the Army
Alr COTPS-. The BT-9 was a two-seater monoplane, with enclosed tan-
dem cockpits and was powered hy a 400 h.p. Wright Whirlwind en-
gine, high speed 171 m.p.h., service ceiling 19,250 feet. The NA-16
general purpose plane was basically the same as the BT-g, and 37 of
thesc.plancs were sold to Australia, Argentina and Sweden in 1937.
LlCCﬂSC I‘Ights_to. build the NA-16 were sold to Sweden and Aus-
tralia, Sweden building 35 and Australia building 40 for their respec-
tive air forces. ©
_ The NOl'tI} Ame.rlcain O47-A is a three-place mid-wing monoplane
with obscrver’s station in the belly of the fuselage, this machine being
the first of the type designeq especially for the observer. The O47-A
has a wing arca of 349 sq. ft. It ig powered by an 850 h.p. Wright
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MONOCOUPE

This deluxe two-place cabin plane built by the Monocoupe Corporation is powered
with a Lambert R-266, go h.p. engine.

Cyclone engine. The company increased its factory floor area to
380,000 sq. ft. in 1938.

The Northrop Corporation at Inglewood, Calif., became a wholly-
owned subsidiary of the Douglas Aircraft Company on August 31,
1937, and was reorganized as the Northrop Division. Northrop’s
schedule for 1938 included these non-confidential projects: Comple-
tion of 54 BT-1 dive bombers for the Navy, 29 A-17A attack planes
for the Army, 30 8A-2 attack planes for the Argentine Government
and one 8A-1 attack plane for Sweden. A total of 100 A-17A attack
planes was delivered to the Army Air Corps in 1937, also the first of
the BT-1 dive bombers for the Navy. An experimental model, 2-L,
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was delivered to the Bristol Aeroplane Company of England for use
in testing a new DBristol Hercules engine. This engine had a rated
horsepower of 1,373, and the 2-L was a two-place plane, with 363
sq. ft. of wing arca, gross weight 8,315 pounds, payload 1,160 pounds,
stated high speed 270 m.p.h. and cruising 230 m.p.h. The Northrop
A-17A was a two-place monoplane with 363 sq. ft. of wing area, 7,550
pounds gross weight, 1,219 pounds payload, high speed 216 m.p.h.,
cruising at 2o4 m.p.h., powered by a Pratt & Whitney 750 h.p. Wasp
engine. The 8A-2z, with same wing area, was powered by a \Wright

. w
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MONOCOACH

Built by the Monocoupe Corporation, this twin-engine, Lambert-powered deluxe
cabin plane for the private owner carries four.
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NORTH AMERICAN PURSUIT

This single-seat version of the NA-16 is powered with a Wright G Cyclone
engine.

840 h.p. Cyclone engine, had a gross weight of 7,500 pounds, payload
1,425 pounds and high speed of 217 m.p.h., cruising at 188 m.p.h.
Piper Aircraft Corporation, Lock Haven, Pa., produced its Cub
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airplane, claiming that the development of the Cub had done much to
increase interest in flving and had played a material part in the issuance
of an increased number of Student Pilot permits during 1937. One of
the most significant developments in the merchandizing of light air-
planes was engineered by the Piper Aircraft Corporation in the intro-
duction of a successful finance plan with interest rates comparable to
those charged for the time purchase of an automobile. The Cub is a
two-place tandem monoplane with conversion features making it pos-
sible to use the airplane either as a closed or open model. Designed
primarily for student instruction and the private pilot, the Cub has a

NORTH AMERICAN O-47

A three-place U. S. Air Corps observation plane.




308 AIRCRATT YEAR BOOK

27-4

} 42-0 {

NORTH AMERICAN BTy

An Army Air Corps two-place trainer, powered with a Wright Whirlwind 400
h.p. engine.

cruising speed of 72 m.p.h,, top speed of 85 m.p.h. and a landing speed
of less than 30 m.p.h. The ship is available with cither the dual or
single ignition models of the Continental 40 h.p. four-cylinder motor.
The introduction of the Cub seaplanc in 1937 spurred on an interest in
over-water flying, with more than 30 Cub seaplanes being delivered in
the spring and summer months. A thorough metallizing process re-
cently developed prevents rust in salt water operations. Change over
from wheels to floats requires no special alterations.
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Foreign shipments of the Cub were leaving the new factory at Lock
THaven at a rate of more than two a weck. With an established agency
reprcsentation in 4o foreign countries, more than 100 Cubs were in
active service throughout the world. An assembly plant in Hamilton,
Ontario, was preparing three Cubs a week for the Canadian market.
With the largest back log of orders ever on file, the company moved
into its new plant at Lock Haven, with a floor space of more than
110,000 square feet. Introduction of straight line production methods
made it possible to improve efficiency of manufacture. In the fall of

NORTH AMERICAN NA-16-1G

A two-place Wright Cyclone-powered observation-attack plane.
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NORTHROP A-17

Two-place U. S. Air Corps attack plane powered with Pratt & Whitney Twin
Wasp Junior 550 h.p. engine.

1937, Cubs were leaving the factory at a rate of 30 a week. Ultimate
capacity is 100 a week. As rapidly as new machinery can be installed
and workers trained, officials of the company state, production will be
increased steadily to care for the demand.

A new model Cub, J-3, was introduced in the fall of 1937. Al-
though bearing the same general lines of the J-2, the J-3 has many
detailed improvements and refinements throughout its entire design.
More comfortable seats of full width, with complete upholstery in
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the cabin, concealment of all control wires from the interior, general
improvement of stabilizer and control mechanisms are featured in the
new model.

Porterfield Aircraft Corporation, Kansas City, Mo., produced three
models : the Zephyr, a two-place high-wing monoplane, wing span 34
feet eight inches, length 21 feet six inches, top speed 83 m.p.h., cruising
speed 75 m.p.h., range 250 miles, powered by a 40 h.p. Continental
motor : the Porterfield 7o, with LeDBlond engine, top speed of 113
m.p.h., cruising speed 105 m.p.h., range 360 miles ; the Porterfield go
with Warner engine, top speed of 121 m.p.h., cruising at 112 m.p.h..
range 336 miles.

The company reported an export business extending to 14 coun-

PIPER CUB J-2 AND J-3

A Cor.ltincm.ul—pm\'crcd two-place plane for the private owner manufactured by
the Piper Aircraft Corporation, Lock Haven, Pa. This model is also available
as a seaplane.
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PITCAIRN ROADABLE AUTOGIRO

A two-place cabin autogiro for private operations with go h.p. engine.
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tries and a backlog of orders promising excellent sales volume in
1938.

Rearwin Airplanes, Kansas City, Mo., produced the Sportster
7,000 with 70 h.p. LeBlond, the 8,500 with 85 h.p. LeBlond, or the
9,000 with go h.p. Warner engine. It has a wing span of 35 feet,
length 22.3 feet, stated speed of g8 m.p.h, cruising range 4735 miles.
The Rearwin Speedster with 125 h.p. Menasco had a wing span of 32
feet and a stated speed of 130 m.p.h. cruising.

Another Speedster model was powered by a 150 h.p. supercharged
Menasco engine. The company shipped planes to South Africa, Ar-
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PORTERFIELD go

A private plane for two, powered with a Warner Scarab Junior engine.
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PORTERFIELD ZEPHYR

A Continental-powered two-place plane for the private flier.

gentina and Peru, and announced an increase in domestic orders.

The Ryan Aeronautical Company, San Diego, Calif., had in pro-
duction three models of the metal-fuselaged Ryan sport trainer and
was beginning production on a new three-place, low-wing metal cabin
ship, the 5-C, with either a Menasco 150 h.p. in-line supercharged en-
gine, or a 145 h.p. radial Warner engine. Three models of the S-T
sport trainer series were available, all being manufactured under Ap-
proved Type Certificates. The essential difference in these models
was the horsepower of the Menasco engine, as the plane could be
equipped with the Menasco 95, 125 or 150 h.p. supercharged engine,
The Ryan S-T serics are low-wing open cockpit sport trainers with
two seats in tandem. The fuselage is of monocoque construction and






316 AIRCRATT YIEAR BOOK

REARWIN SPEEDSTER

A two-place sport plane, Menasco-powered.

is metal throughout with 24 ST Alclad sheets over rugged rings. Wing
construction features aluminum alloy ribs, steel compression members
and spruce spars. Wing covering is of fabric with the leading edge
sheathed in metal as far back as the front spar to preserve the true air
foil. Other features of the ship are its steerable tail wheel, landing
flaps, dual controls, dual brakes, and auxiliary gas tank. Control sur-
faces are of aluminum alloy structure with fabric covering. Trim-
ming tabs are standard. Landing gear is of the wide treadle type with
full air wheels and aluminum alloy pants. The stated high speed was
140 to 160 m.p.h., cruising speed 120 to 135 m.p.h., range 350 to 400
miles. Performance of the S-C was reported as follows: Top speed,



NEW THINGS IN THE AIR 317

152 m.p.h. at 3,000 feet, cruising at 140 m.p.h., range 320 miles. Ryan
planes were exported to Mexico, South Africa, Brazil, Venezuela and
Australia.

Seversky Aircraft Corporation, Farmingdale, N. Y., late in 1937
was in production on an order for 83 single-seat Army Air Corps pur-
suit planes. The company had a contract with the Soviet Russian Gov-
ermment for two amphibions besides licensing construction of that type
in Russia. The U. S. Navy ordered an experimental fighter for carrier

lo——s'- |o"————-]

REARWIN SPORTSTER

A plane for the private flier, LeBlond or Warner powered.
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RYAN S-C

A Menasco-powered plane for the private owner that carries three. It is also
available with a Warner engine.

use. Seversky also produced a two-seat convoy fighter for export,
powered by a Wright Whirlwind and equipped with seven machine
guns and 600 pounds of bombs. The Seversky Executive carried two
passengers in a cabin behind the pilot’s cockpit. In such a plane Frank
W. Fuller, Jr., won the Bendix trophy race of 1937. The Executive
was powered by a 1,200 h.p. Pratt & Whitney Twin Wasp engine, and
had a stated top specd of 340 m.p.h. at 18,000 feet, cruising at 310
m.p.h., and range of 2,790 miles. It had a wing span of 36 feet, length
2514 feet, wing arca 220 square fect, gross weight 6,753 pounds,
weight empty 4,250 pounds and useful load 2,503 pounds.

Sikorsky Aircraft, Bridgeport, Conn., a division of the United Air-
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craft Corporation, delivered the last of an order of 10 S-42 type flying
boats to Pan American Airways in June, 1937. The last ship, a Sikor-
sky S-42B, christened the Pan American Clipper 111, carried out three
round-trip survey flights over the North Atlantic during the summer
of 1937. The other ships of this series remained in service in the Paci-
fic. South American and Dermuda divisions of Pan American \ir-
ways.

Construction of S-43 amphibions was continued with both com-
mercial and military deliveries. The S-13 was a Hornet-powered twin-
engine amphibion with accommodations for 13 passengers and a crew

—_—2-5
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RYAN S-T

A two-place sport-trainer, Menasco-powered.
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SEVERSKY BTS8

A two-place basic trainer powered by a Pratt & Whitney Wasp 450 h.p. engine.
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SIKORSKY S-43

A 15-25 place commercial amphibion, powered with two Pratt & Whitney Hornets.

of three. The gross weight was 19,500 pounds and the useful load 6,750
pounds. The S-43 had a span of 86 feet; wing area 780.6 square feet;
length 51 fect two inches; wing loading 235 pounds to the square foot;
power loading 13 pounds per horsepower ; top speed 190 m.p.h.; cruis-
ing speed 166 m.p.h.

In connection with the policy of the Navy Department to explore
the value of large flying boats in national defense, the largest patrol
bomber then constructed was completed at the Sikorsky factory, mak-
ing its initial flight August 13, 1937. This huge flying hoat, designated
by the Navy as the XPDBS, was reported to be one of the most power-
ful bombing planes in the United States, having a military load carry-
ing capacity comparable with that of any known existing airplane.
While important performance data had not been released by the Navy
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Department, an official Navy release states that the XPBS is a four-
engine, all metal, high-wing, full cantilever monoplane flying boat of
new design. 1t is powered by four Pratt & Whitney Twin Wasp en-
oines of 1,030 hup. cach, and is equipped with Hamilton Standard con-
stant speed propellers. The NPBS exceeds previous commercial Sik-
orsky flying hoats in weight by some five to six tons, and while pre-
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STEARMAN NS-1

A two-place primary trainer for the Navy powered with a Wright Whirlwind
220 h.p. engine.
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STEARMAN 476D

This two-place advanced trainer is powered with a 320 h.p. Pratt & Whitney Wasp
Junior engine, and is available as cither a land or seaplane.

vious Sikorsky flying boat designs have employed the wing up and
above the hull and used semi-cantilever strut bracing, the wing of the
new Sikorsky patrol bomber is full cantilever, and flush with the top
deck of the hull. Armament consists of bow, rear and center gun tur-
rets incorporating many new features in armament design. An inno-
vation in large flying boat equipment is provided in the XPDS with
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STEARMAN-HAMMOND VY-

This two-place plane for the private flier is powered with a choice of two
Menasco engines, rated at 125 h.p. and 150 h.p. respectively.

aluminum alloy channel drag struts, all fabric-covered ; inter-plane and
cabane struts of streamline aluminum alloy tubing and ailerons of
riveted aluminum alloy construction, fabric-covered. Welded steel
tubing construction is used in the tail group, with fixed stabilizer and
with horizontal trimming provided by means of an elevator tab. Land-
ing gear is of the full cantilever type, equipped, as is the tail wheel,
with oleo shock absorbers. The plane is powered by a 220 h.p. Lycom-
ing R-680-7 cngine.

To supplement the fleet of Stearman cquipment which was supplied
them the previous ycar, four Stearman Model 73[.3 primary trainers
and three Model 761 advanced trainers were delivered in 1937 to the
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Philippine Army Air Corps. The 73L3 is 1)0\\'01"cd by a 225 h.p. Ly-
coming R-080-C1 engine, while the 76D1 is equipped with a 320 h.p.
Pratt & Whitney Wasp Junior. .. .

The flect of Stearman Model 76C3 advanced trammg'and expedi-
tionary type airplanes delivered to the Brazilian Army :fxlr Corps, al-
though similar in general construction to the primary trainer, h.as pro-
vision for the installation of hoth a fixed and a flexible machine gun
and bombing cquipment. The Brazilian plancs included :115_0 alternate
provision for the installation of two-way radio and ‘a.cr_la.l camera
equipment. They are thus characterized by extreme \vlslblhty_, being
adaptable to long-range observation, aerial photography. scouting, at-
tack bombing and advanced training. Power plant of the Z§C3 is a
Wright Whirlwind engine developing 420 h.p. at sea lev'el. The wing
span is 32 feet two inches, overall length 24 feet 1114 inches, he?ght
nine feet two inches, empty weight 2,493 pounds and gross weight
approximately 3.6352 pounds. .

The Model 76D1 advanced training and expeditionary plan(.es .for
the Argentine Naval Aviation Service augmented t'hc flect of smn.lar
planes delivered by Stearman in 1936. The Argentine StCﬂl'llmll,'hl.\'e
the Philippine planes of the same type, are poweredi b.y P_ratt & W l}lt-
ney Wasp Junior engines. They have alternate provision ior operation
as land planes or as seaplanes with Edo twin floats. .

All the airplanes listed above are variations of. two b.aSIC Stearl}lan
training plane designs—the Stearman Model 73, including the .L.Tm‘ch
States Navy NS-1, U. S, Army Air Corps I'T-13, and the Philippine
Model 731.3. a primary trainer ; and the Model 70, mcludm'g" 70D1 and
76C3, an advanced training and expeditionary type pl.anc. The general
performance characteristics of the Model 73, varymg somewhat in
accordance with the equipment employed on different models, are re-
ported as follows: Maximum speed 123 m.p.h., cruising speed 103
m.p.h., landing speed 51 m.p.h., service ceiling 13.500 feet: absolute
ceiling 135,400 feet; rate of climb at sea level 820 fect per minute ; range
at cruising speed 320 miles. General performance ‘Cllﬂl'aCtCI‘ISUCS of the
Model 76, also varying according to equipment mstalled', are: Maxi-
mum speed 153 m.p.h., cruising speed 135 m.p:h., landing speed 36
m.p.h., service ceiling 16,700 fect, absolute ceiling 18..6‘00 feet: rate
of climb at sea level 1,000 feet per minute; range at cruising speed 472
miles.

Stearman-Hammond Aircraft Corporation, Sou'th San Francisco,
Calif., grew out of the Flammond Aircraft Corporation, and at the be-
ginning of 1938 started to develop the model Y-150-S, a two-place,
side-hy-side, enclosed low-wing, cantilever 1110}101)1:1110, with pusher
power plant and three wheel landing gear, the third wheel being under
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STINSON RELTANT

A five-place private owner planc available with a Lycoming, Pratt & Whitney
Wasp Junior or a Wright Whirlwind engine.

the nose. With 150 h.p. Menasco C-4 engine the plane had a stated
cruising speed of 118 m.p.h., landing with flaps at 45 m.p.h. The gross
weight was 2,250 pounds, range 000 miles. The fusclage is a semi-
monocoque structure of 245T Alclad bulkheads, formers, stringers
and covering. The engine is supported in rubber bushings to reduce
vibration, noise, and fatigue in structure caused by engine forces. The
location of the engine above the wing protects the propeller from
ground objects and places it in efficient location relative to the wing for
a pusher. Two 2124 gallon fuel tanks are located in the leading edge of
the center section, casily accessible from the ground. The wing span
is 40 feet and the overall length, 206 fect 1034 inches. The wing arca is
210 square fect. The all metal wing structure is provided with fabric









NEW THINGS IN THE AIR 335
work, the Reliant is attractively decorated and comfortably appointed
for the transportation of personnel or passengers and is 1&1(111) con-
vertible for the transportation of bulky cargo, supplies and equipment,

- for use as an ambulance in emergency sickness or accidents. Stand-
ard cquipment includes metal floor, carpet covered for passenger
work, and metal side walls to window sills, resulting in a strong, dur-
able compartment. Other Stinson multi-purpose features include addi-
tional cabin door, right hand side, for the loading and unloading of
large bulky packages or stretcher and patient, special exterior steps and
hand grips for refueling by means of small capacity containers where
modern pump and service facilitics are not available. Gcneral specifi-
cations of the Reliant, with variations duc to horsepower are: Length
27 fect 11 inches, wing span 41 feet 1014 inches, height 81/ tCLt wing
area 258.5 square feet, weight emipty 2 47; pounds, gross weight 3.700
IJOUlldb, uselul load 1,223 pounds, cruising speed 143-175 m.p.h., range
O15-700 miles.

Tavlor-Young :\irplzmc Company, Alliance, O., began production
of its new light plane in March, 1937, turning out nine planes during
that month. In September ploductlon was 63 planes. The new Tay-
lor-Young light plane is a high-wing monoplane, two-place side-by-side
cabin machine powered by a 4o h.p. Continental engine. It has a
wing span of 30 fect, length 22 feet, stated high speed of g1 m.p.h.,
cruising at 8o m.p.h., range 230 miles.

Chance Vought Aircraft, East Hartford, Conn., a division of United
Aireraft Corporation, completed 20 years as a manufacturer of mili-
tary aircraft. At the heginning of 1938 the company had built and
delivered more than 1,000 airplanes, principally to the U. S. Navy, al-
thougl some models were produced for the governments of Argentina,
Brazil, Cuba, China, Japan, Mexico, Peru, San Domingo, Siam and
Great Britain. In 1937 production included the SBU-2, an improved
version of the SBU-1 and an initial lot of a new model low-wing mono-
plane scout-homber, the SB2U-1.

The Vought SBU-1 was a two-seat scout-bomber b1plane with a
700 h.p. Pratt & Whitney Twin Wasp Junior geared engine, the new
NACA “flapped” cowling, developed by United Aircraft, and a two-
blade Hamilton Standard contmlldble pltch airscrew. It was of all
metal construction, except for the covering of the wings, fusclage
and movable tail surfaces, had tapered wings and was equipped with
split landing flaps under the lower wings. The SBU-1 was designed to
combine the duties of scouting and bombing, hitherto fulfilled by two
distinct types of aircraft. The Corsair model SBU-2 was similar in
arcas, dimensions and engine power. The Vought Corsair V-142 was
the export version of the SBU-2. It was a two-place scout and dive
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WACO F-7

As a three-place ship this private owner model is powered with a 225 h.p. Jacobs
engine or a Continental engine of 225 or 230 h.l?. As a two-place it is offered with
a choice of Continental, Jacobs or Wright engines ranging from 240 to 285 h.p.
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WACO N-7

This three-wheel model for the private flier is powered with a Jacobs L-5 engine
and carrics four. ©

and the gunner. Armament included four fixed machine guns, a flex-
ible gun and 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 fect 10 inches long. The wing span
was 5o feet and height 10 feet.

The V-11GB was equipped with retractible landing gear and flaps.
Powered with either an 875 or 1,000 h.p. Wright Cyclone engine it had
a gross weight of 0,501 to 11,437 pounds, payload from 3,325 to 5,346
pounds, and a cruising speed of from 183 to 204 m.p.h.
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WACO C-7

A four-five place plane for the private owner available with Continental, Jacobs or
Wright Whirlwind engine.

on both upper and lower wings. When preparing to land, the pilot
approaches the cdge of the landing area, closes the throttle, opens the
flaps, and points the airplane to the spot on the ground where he wants
to land. The flap area is sufficient to make it difficult to hold the nose
far enough down to attain a glide speed of greater than go m.p.h. At
oo m.p.h. the flaps will close themselves. Again, as the ptlot ap-
proaches the ground his action is perfectly natural. He levels off grad-
ually and when quite close to the ground, skims it in a perfectly natural
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AERONCA E-113C

This is a two-cylinder, opposed, aircooled engine rated at 4o h.p.

of exhaust driven turbo superchargers provides an engine with maxi-
mum sea level horsepower available to any practical altitude resulting
in very high rate of climb speed, as well as high cruising economy.

The V-1760-C6 was a 12-cylinder, geared, liquid-cooled V-type en-
gine with stated rating of 1,000 h.p. at 2,600 r.p.am., compression ratio
6:1, blower gear ratio 6.75:1, hore 5.5 inches, stroke six inches, dis-
placement 1,710 cubic inches, length 94.47 inches, width 28.94 inches,
height 40.72 inches, weight overall 1,280 pounds, weight 1.28 pounds
per horsepower, fucl consumption at rated horsepower .6o pounds per
brake horsepower per hour, using 87 octane fuel.

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.an. Model W-670 was a seven-
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.

A revolutionary fuel injection system and complete pressure lubri-
cation of the valve gear were reported to be two noteworthy improve-
ments in the W-670 Continental engine. Tn the new design the com-
plete valve gear was lubricated by oil circulated under engine pressure,
thereby eliminating the servicing of rocker hoxes. The new fucl in-
jection system replaced the carburetor, giving equalized fuel distribu-
tion, therefore greater cconomy, increased power and appreciably
smoother engine performance. Another advantage claimed for the sys-
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KINNER R-3
This five-cylinder aircooled radial engine is rated at 160 h.p.

300 h.p. at 1,800 r.p.m., weight 600 pounds ; and the SC-7 350 h.p. at
1,900 r.p.m. at 5,000 feet, weight 650 pounds.

Lambert Iingine & Machine Company, Moline, Ill., produced the
Lambert R-266 radial aircooled engine, direct drive, go h.p. at 2,375
r.p.m., cruising rating 6o h.p. at 5,000 feet, compression ratio 5.55:1,
bore 4.25 inches, stroke 3.75 inches, displacement 266 cubic inches,
length 30 inches, diamecter 34 inches, weight overall 225 pounds, 2.5
pounds per horsepower.

Lawrence Enginecring & Rescarch Corporation, Linden, N.J. con-
tinued its development work on aircraft motors.

The LeBlond engine rights were acquired by Rearwin Airplanes,
and in future these engines were to be produced by Rearwin Alir-
planes, Engine Division, Kansas City, Mo. The company announced
that it would continue to build LeBlond 70 and go h.p. five-cylinder
radial aircooled engines. In addition it planned to build a 125 h.p.
seven-cylinder radial aircooled engine.

The TeBlond models in production at the beginning of the year
were the 5-1:-70, 5-I7-go, and 7-DI*-170. The 5-E-70 had ratings of
75 h.p. at 2,075 r.p.m. and 70 h.p. at 1,950 r.p.m., weight 245 pounds,
3.26 pounds per horsepower. The 5-I-go rated go h.p. at 2,250 r.p.m.,
weight 226 pounds, 2.5 pounds per horsepower. The 7-DF-110 rated
110 h.p. at 2,150 r.p.m., weight 275 pounds, 2.31 pounds per horse-
power.



NEW THINGS IN THE AIR 331

Iycoming Division of Aviation Manufacturing Corporation, Wil-
liamsport, I'a., manufacturers of aircrait engines and controllable
propellers, introduced a refined R-680-D series engine in 1937. Rated
at 245 h.p., 260 h.p. for take-off. the Lycoming R-6R0-D series engine
incorporated many new features and design refinements. A new fea-
ture was the automatic valve gear lubrication, which was accoimplished
without the addition of any moving parts. Another relinement was the
greatly increased cvlinder cooling fin area, a total of over 20 square
inches per cubic inch displacement. Provision was made for the instal-
lation of the following accessory cquipment : fuel pump, vacuum pump,
generator, and constant speed propeller governor. In the military field,
Lycoming R-680-5 and R-680-; engines, were produced for use in the
Stearman PT-13 and 1"I-13.\ Army primary training planes. The
Model R-680-7 engine, rated at 220 h.p. also was equipped with auto-
matic valve gear lubrication and complete accessory drive equipment.
Lycoming planned to enter in 1938 the lower horsepower field with a
seven-cylinder engine based on the proven design features of the Ly-
coming R-680-D series engine. Approved by the Department of Com-

JS-E DIA.
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LAMBERT R-266

A five-cylinder aircooled radial engine rated at go h.p.
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LYCOMING R-680-D

This nine-cylinder, radial, aircooled engine is rated at 243-260 h.p.
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LYCOMING R-330-D

This is a seven-cylinder aircooled radial engine with normal rating of 190 h.p. and
take-off rating of 210 h.p. with a compression ratio of 5.5 to 1. With a compression
ratio of 6.5 to 1 it has a normal rating of 200 h.p. and a take-off rating of 220 h.p.
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MENASCO B6 BUCCANEER

A six-cylinder inverted in-line aircooled engine developing 160 h.p.

Wasp Junior :md_T\\'in Wasp. The twin—%'()\v m.odcls powecered several
types of conm.]crcml 111'1(1 military aircraft, 11)'clurdmgr the Glenn L. 1\[;11:~
tin Dacific Clipper flying hoats, Army Curtiss ’-36 '])u.l‘suits, Consoli-
dated Navy patrol hbombers, the Douglas 1C-3 Mainliners of United
Air Lines, Grumman fighters, Vought scout bombers and the Sikorsky
satrol bomber. Thc' company reported that all models of its single and
double-row 1';1(1_1':11 aircooled types were available with the latest Pratt
& Whitney (I_CSIQ‘H features, including automatic valve gear lubrication
and automatic power and 1.nixmr(z control. The latter, when used in
conjunction with the Hamilton Standard constant speed propeller, it

MENASCO C4S PIRATE

s a four-cylinder inverted in-line aircocled supercharged engine rated at
This 150 h.p.
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This nine-cylinder, radial, aircooled engine is rated at 6oo h.p.

been run for long periods at take-off power on hoth 87 and g3 octanc
fuel. The company stated that it was the selected power plant for the
Douglas DC-4 transport under construction for air line use.

The Pratt & Whitney Wasp Junior was a nine-cylinder radial, air-
cooled engine, bore and stroke 5% inches, capacity g85 cubic
inches. Model SB had an overall diamcter of 43534 inches, length 4234
inches, weight dry 640 pounds, direct drive, 450 h.p. at take-off at
2,300 r.p.m. on 87 octane fucl, cruising 300 h.p. at 2,000 r.p.m. at 9.600

|
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PRATT & WHITNEY WASP JUNIOR MODEL SB

A 450 h.p. nine-cylinder, radial, aircooled engine.
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PRATT & WHITNEY WASP S3Hr

A 6oo h.p. nine-cylinder radial aircooled engine.
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PRATT & WHITNEY HORNET SsE

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

This nine-cylinder aircooled radial engine develops 8co h.p.

51"

PRATT & WHITNEY HORNET S1E-G

An 875 h.p. nine-cylinder aircooled radial engine.






NEW THINGS IN THE AIR 303

i

l Ak
|
- | [
o !
.5‘71%'.* |og'_.
48" { 41 t% 42—
552

PRATT & WHITNEY TWIN WASP SB3-G

A 14-cylinder aircooled radial engine developing 1,000 h.p.

feet on 8o octane maximum power for continuous emergency operation
450 h.p. at 2,300 r.p.m.. compression ratio 6:1, blower ratio 10:1, oc-
tane rating 8. Model SC-G has a power rating, for take-off and con-
tinuous emergency operation, of 6oo h.p. at 2,850 r.p.m. on 100 octane
fuel, cruising 370 h.p. at 2,400 r.p.m. at 14,500 feet, overall diameter
4634 inches, length 52194, inches, compression ratio 6.7 :1, blower ratio
8.7:1, propeller drive 2:3, weight dry 804 pounds, octane value 87.
Model TB had a rated power of 420 h.p. at 2,200 r.p.n., diameter 43534
inches, length 4214 inches, compression ratio 0:1, blower ratio 8:1
direct drive, weight dry G40 pounds, octane value 8o.

The Pratt & Whitney Wasp had a 534 inch bore and stroke, capa-
city 1,344 cubic inches, diameter 517 inches. Model StH1-G had
600 h.p. for take-off at 2,250 r.p.m., cruising power 400 h.p. at 2,000
r.p.m. at 11,800 feet, maximum for continuous emergency operation
600 h.p. at 2,250 r.p.m., compression ratio 6:1, blower ratio 12:71,
length 487 inches, propeller drive 2:3. weight dry 930 pounds, octane
value 87. Model S3zHr had a rated 550 h.p. at 5,000 feet, length
444 ¢ inches, weight dry 855 pounds, direct drive, compression ratio
6:1, blower ratio 10:1, octanc value 80.

The Pratt & Whitney Hornet had a bore of 614 inches, stroke 634
inches, capacity 1,690 cubic inches and diameter 54% ¢ inches. Model
S1E-G had take-off power of 875 h.p. at 2,300 r.p.ni., cruising power
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The Pratt & Whitney Twin Wasp Junior was a 14-cylinder, two-
row aircooled radial. Model SBy-G had bore and stroke 3%
inches, capacity 1,335 cubic inches, diameter 44§ inches, length 5324
inches, weight dry (3:4 or 2:3 reduction gear) 1,087 pounds, propeller
drive 2:3 or 3:4. take-off power 823 h.p. at 2,625 r.p.m., rated 750 h.p.
at 2,530 r.p.an. at 0,000 feet, compression ratio 6.7:1, blower ratio
11:1, octane value 8;.

The Pratt & Whitney Twin Wasp SB3-G had bore and stroke 344
inches, capacity 1.830 cubic inches. diameter 48 inches, length 554
inches, weight dry 1,310 pounds, take-off power 1,000 h.p. at 2.0600
r.p.an., cruising 625 hup. at 2,130 r.p.m. at 12,300 feet, maximum power
for continuous emergency operation 930 l.p. at 2,530 r.p.an., compres-
sion ratio 0.7 :1, drive 2:3, blower ratio 12:1, octane value 8;.

Ranger Engineering Corporation. Farmingdale, N.Y., a division
of the TFairchild Aviation Corporation, at the heginning of 1938 was
continuing production on several models of inverted. in-line, aircooled
engines. They covered a power range {rom 130 to 420 hu.p.

Commercial production models were the six-cylinder 6-390D-3
with a rating of 130 h.p. at 2330 r.p.m., the \'-770B-3, direct-drive,
unsupercharged, 12 cvlinders rated 290 h.p. at 2300 r.pm. and the
SGV-770D-5 geared and supercharged. The latter was rated 420 h.p.
at 2800 r.p.an. at 3000 ft, altitude with a reduction gear ratio of 3:2 and
blower ratio of 8.8.4:1. Further development of the SGV-770 for mili-
tary purposcs was actively carried forward throughout the year.

Developments completed during 1937 inereased the ratings of all

[ M

RANGER V-770B-4

This is a direct drive, unsupercharged 12-cylinder engine rated at 305 h.p. at
2,300 T.p.mL.
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Ranger commercial models. At the beginning of 1938 the company
had received Approved Type Certificates. and was in production on
these engines  with the  following ratings: Six-cyvlinder Model
6-410Db-1, direct drive, unsupercharged, rated 1635 h.p. at 24350 r.p.m.
with a bare weight of 355 pounds: twelve-cylinder Model V-770B-4,
direct drive, unsupercharged, rated at 303 h.p. at 2300 r.p.nm. with 315
horsepower for take-off, and a bare weight of 3505 pounds. luel
specification 8o octane; twelve cylinder Model SGV-770B-5. geared
and supercharged, rated at 420 h.p. at 1870 propeller r.pan. at 3000
feet, and 4350 ILp. at 2900 r.p.m. for take-off with a bare weight of 040
pounds. The reduction gear ratio was 3:2 and blower ratio 8.&4:T1.
All models incorporated fcatures developed by the Ranger company.
such as overhead-camshaft valve gear and complete automatic lubrica-
tion. The lubrication system was arranged to climinate all external
pressure oil lines and connections, and to provide built-in centrifugal
oil cleaners. The accessory drive was of a type which protected these
units from destructive vibration without the use of any kind of spring-
loaded drive or clutch clement. On geared and supercharged engines
the propeller reduction gears and blower gears were also protected
from destructive vibrations and excessive loads by a design which
eliminated these complications from the drive. Ranger engines were
sold to Poland, Czechoslovakia, Holland, Greece, and Japan.

Warner Aircraft Corporation, Detroit, Mich., produced its series
of three Scarah model radial aircooled engines. The Scarab Junior
was a five-cylinder, direct drive motor, go h.p. at 2,025 r.p.n., length
28.5 inches without starter, weight 235 pounds. The Scarah was
seven-cylinder, and had 1235 h.p. at 2,050 r.p.m., weight 285 pounds.
The seven-cylinder Super Scarab had 1435 h.p. at 2,050 r.p.m., weight
305 pounds.

Wright Aeronautical Corporation, Paterson, N. J., the aircraft
engine division of the Curtiss-Wright Corporation, announced that
more than 2,100 of its Wright G Cyclone engines of the 1,000 h.p.
type had been sold during the last 18 months. These orders were In
addition to sales of about goo Wright IF-50 Cyclones, between 800 h.p.
and goo h.p. for take-off, sold in the same period. The company re-
ported total sales of approximately 7,000 Cyclone motors since they
were placed in production. The company announced that the Army
Air Corps had ordered more than a thousand of the 1,000 h.p. Cyclone
engines for the new Douglas twin-engine, the Boeing four-engine
hombers and the new North American observation planes. American
Airlines, Itastern Air Lines, Pan American Airways, Royal Dutch
Airlines, Swissair and Australia National Airways were among the
scheduled transport companies using 1,000 h.p. Cyclones in the Doug-
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WARNER SCARAB

A seven-cylinder aircooled radial engine rated at 123 h.p. at 2,030 r.p.m.

WARNER SCARAB JUNIOR

A five-cylinder aircooled radial engine rated at go h.p. at 2,050 r.p.m,
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WRIGHT WHIRLWIND R-g75-E

A nine-cylinder, aircooled radial engine rated at 365, 420 and 450 h.p.

Besides the new Cyclone 14, the Wright company was producing
the following engines: Cyclone Series I'-50, Cyclone G Series, Cy-
clone G-1oo Series, all high-powered, nine-cylinder single-row radials
of 1,823 cubic inch displacement ; and the single-row Whirlwind Series
of seven and nine cylinders.

The Wright Cyclone G-100 represented a development of the Cy-
clone G Series. Rated at 1,100 h.p. for take-off it incorporated several
new design featurces, including a steel main crankcase, longer pistons
for better cooling and a new type carburctor. The engine, complete
with all accessories, weighed 1.12 pounds per horsepower. Iingines of
that type were chosen to power the Boeing four-engine sub-strato-
sphere land transports under construction for TWA and Pan Amer-
ican Airways, each ship to be of 21 tons gross weight.

Two models of the (G-100 Series Cyclone were approved for ratings
by the U. S. Department of Commerce. They were the Cyclone
GR-1820-Gr1o2, 1,100 h.p. for take-off, goo h.p. at sea level and goo
h.p. at 6,000 feet; and the Cyclone GR-1820-Gro3z, 1,000 h.p. for
take-off, 860 h.p. at sea level and 860 h.p. at 10,000 feet. Both engines
were geared 16:11 and each weighed 1,275 pounds.

The Wright G Cyclone, although of the same displacement—1,820
cubic inches—as the Cyclone I* and I*-50 engines, included a new
cylinder with a cooling fin area of 2,800 square inches against 1,000 in
the other models. Improved foundry technique made possible the cast-
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WRIGHT CYCLONE R-1820-G2 GEARED

This engine, a nine-cylinder aircooled radial which is geared 16:11, delivers 1,000
h.p. for take-off and 830 h.p. at 5.800 fect.

and 850 h.p. at 5,800 fect; the Cyclone (GR-1820-G3 rated at 875 hup.
for take-off, and 840 h.p. at 8,700 feet. The various G Cyclone models
differed only with respect to the amount of supercharging applied. The
G-1 had a blower gear ratio of 5.95:1: the (G-2 a blower ratio of 7:1;
and the G-3 a blower ratio of &31:1. All the G Series engines were
nine-cylinder and had the following characteristics: bore, 6.125
inches, stroke 6.875 inches, compression ratio 6.45:1, diameter 5414
inches, length 4324 inches, dry weight (geared) 1,183 pounds (direct
drive) 1,088 pounds.

The six Boeing B-17 “flying fortress” hombers which the Army
Air Corps flew to South America in IFebruary, 1938, flying the Andes
at 17,000 feet or more, were powered by Wright G Cyclones equipped
with two-speed superchargers developed by the Wright Aeronautical
Corporation. The two-speed supercharger, it was stated, solves one of
the principal problems in which large military planes require high per-
formance for take-off at sca level and equal performance at high alti-
tudes. The two-speed supercharger effect is produced by changing
the supercharger driving gears to change the blower gear ratio, that
is, the speed of the supercharger. During take-off under heavy load
conditions or in flight near sea level the two-speed superchargers are
fixed in the low blower ratio position providing about 1,000 h.p. for
take-off. Up to a certain altitude that supercharging provides maxi-
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WRIGHT CYCLONE GR-1820-F32 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 hp.

The Wright IF-50 Series Cyclone was produced in four direct drive
models and their geared counterparts. These were the Cyclone
R-1820-F'52, 890 h.p. for take-off, 745 h.p. at sea level, and 7735 h.p. at
5,800 feet; the Cyclone R-1820-1753, 785 h.p. for take-off, 685 h.p. at
sea level, and 745 h.p. at 9,600 fect; the Cyclone R-1820-IF54, 655 h.p.
for take-off, 605 h.p. at sea level, and Ggo h.p. at 15,300 feet; and the
Cyclone R-1820-1756, 785 h.p. for take-off, 695 h.p. at sea level, and 755
h.p. at 11,300 fcet.

The models of the Wright I'-50 Series werc identical except for the
amount of supercharging applied. All were ninc-cylinder. The I'-52
had a blower gear ratio of 7:1; the I'-53 a blower gear ratio of 8.31:1;
the T'-54, a blower gear ratio of 10:1 and the I7-36, a blower gear ratio
of 8.83:1. Characteristics common to I*-50 models were: bore 6.125
inches, stroke 6.875 inches, compression ratio 6.40:1, diameter 5414
inches ; dry weight (geared) 1,070 pounds (direct drive) 975 pounds.

The single-row Wright Whirlwind models of seven and nine cylin-
ders, under development for over 17 years were rated as follows :
seven-cylinder 235 h.p. and 320-350 h.p.; nine-cylinder 365 h.p.
and 420-450 h.p. The seven-cylinder Whirlwinds of 320-350 h.p.
and the nine-cylinder Whirlwinds of 420-450 h.p. were provided with
automatic valve gear lubrication, a new type of nose exhaust collector
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corresponding with that of the Cyclone, provided greater accessibility
in installations where the engine was mounted in rubber; complete
radio shielding for ignition wiring, spark plugs, and magnctos.

Some of those features also were provided in the \Whirlwinds of
365 h.p. The following specifications were common to all \WWhirlwinds,
parts of which were more than go per cent interchangeable: bore five
inches, stroke 5.5 inches, and diameter 45 inches. \Weights, compres-
sions and bhlower ratios vary with individual models.

The Wright Acronautical Corporation during the latter part of
1937 completed extensions to its large factory, which brought the floor
space available to approximately 800,000 square feet. T.argest addition
was a new four-story wing branching from one of the main buildings
in which are now housed the production engineering and manufactur-
ing offices, the personnel, standards, and time departments, and exten-
sions of the crank-case and gear departments. To the new testing
laboratory built in 1936 were added two more test cells, bringing to
four the total test stands available for testing engines up to 2,500 h.p.

Manufacturers of Accessories

Aero Supply Manufacturing Company, Inc., Corry, Pa., continued
to produce a full line of accessories for the industry.

Aero Spark Plug Co., Inc., New York, manufactured fouir types
of “Universal” spark plugs for aircraft engines, including shiclded and
unshielded plugs for short and long reach engines.

Air Associates, Inc., Garden City, N. Y., manufactured Dbolts,
clevis bolts and eye bolts. nuts, turnbuckles, thimbles, shackles, cowl-
ing studs and pins, rod ends and other fittings; also high pressure
hydraulic hand pumps, propeller brakes, de-icer equipment, radio
shielding, radio equipment, clectrical equipment, wheels, safety belts,
ventilators, beacons, wind cones, engine heaters and inter-communi-
cation sets. The company also acted as sales agents for many other
accessories.

Air Transport Equipment, Inc., Garden City, N. Y., supplied a
line of accessories to the industry and private owners.

Aircraft Radio Corporation, Boonton, N. J., produced aircraft
radio equipment, and at the beginning of 1038 was expanding its
facilities for a new line of radio parts.

Aluminum Company of America, Pittsburgh, Pa., continued to
produce its line of aluminum and aluminum alloy materials for air-
craft construction. A wider application of Alclad sheet was noted in
the aircraft industry. Superior resistance to corrosion of this material
has been an important factor in extending its popularity. This Com-
pany continued its program of research, development and service
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had not reached a practical state of development to warrant use on
amphibions. The dual brake wheels were produced in magnesium
for a number of transports but aluminum was still used for wheels
equipping planes in tropical or seacoast service.

The Bendix Radio Corporation, Chicago, Ill., was organized by
Vincent Bendix at the beginning of 1937, to develop and market acro-
nautical radio equipment. It was to have a staff of more than a hun-
dred engineers and technicians, with plants and laboratories in Chicago,
Dayton, Washington, D. C., and Oakland, Calil. TIFour companics
were absorbed in the new corporation, including Radio Rescarch Com-
pany, Inc., of Washington, Radio Products Company of Dayton, and
the W. P. Hilliard Company and Jenkins and Adair, both of Chicago.

Berry Brothers, Inc., Detroit, Mich., in 1937 conducted consider-
able development work in the perfection of dopes to climinate blush-
ing, and it was found possible to produce dopes with far greater blush
resistance and longer life than was believed possible a few years ago,
yet at no increase in cost. In the pigmented dope line various pig-
ments were perfected, enabling Berry Brothers to produce colored
dopes that would retain color and lustre without fading or chalking.
A new zinc chromate primer for all types of metal surfaces was devel-
oped, filling the exposure and non-corrosion requirements of naval
aircraft. New types of flexible synthetic aircraft lacquers were de-
veloped and were under severe service tests. Targe quantitics of air-
craft finishes were supplied to governments abroad.

The B. G. Corporation, New York, contintied its aviation spark
plug development work, and mtroduced new alloys to increase clec-
trode life. The manufacturing facilities of the company were greatly
expanded by the installation of new cquipment and the acquisition of
additional floor space. After a comprehensive study of the service
problem, an illustrated hooklet was published in which a standard
method was detailed for the correct servicing of B. G. mica insulated
aviation spark plugs. A feature of B. G. construction is the built-up
center electrode in which selected alloys are used. Advantage has
been taken of this construction to replace the electrode tips, at the
factory, when as a result of long, hard service, excessive wear occurs
which ordinarily would necessitate scrapping the complete plug.

The M-gq02 Electrode IForming and Adjusting Tool was developed
to provide an accurate and rapid means of servicing B.G. aviation
spark plugs in the field and to increase the flying time of the plugs
between electrode adjustments. IFor forming the four-point shell clec-
trodes of B.G. 18 m.m. spark plugs, a series of five male dies cover
the complete range of these plugs used in aviation service. One miale
die, used in conjunction with the female die recessed in the lower end
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of the vertical rack of the new tool, accurately forms the shell elec-
trodes to follow the contour of the familiar shaped center electrode tip
of B.G. plugs.

After forming the shell electrodes, the plug is assembled and the
individual electrodes are set to the proper clearance. This is accom-
plished under the pressure of a specially designed electrode adjusting
foot, which is operated by a handwheel. Because of the constant
clearance or gap which the new tool makes possible, electrode erosion
is distributed over a large area of the electrode tip. As a result, elec-
trode burning time is extended and the period between necessary gap
adjustments is greatly mnereased.

The L. K. Bishop Lumber Company, Aberdeen, Wash., continued
to produce airplane spruce, which it supplied to leading aircraft fac-
tories in the United States and several other countries.

Boston Insulated Wire & Cable Co., Poston, Mass., manufactured
a line of all sizes of electric wire for 110 volt service on aircrafit, also
a multi-conductor instrument cable {for use on the new electrical con-
trol instruments.

Breeze Corporations, Newark, N. J., produced aircraft parts and
accessories for civil and military equipment, including radio ignition
shielding, aeroflex fuel and oil lines, tie rods, ammunition rounds
counters, elevator tab controls, flexible shafting and casing and flexible
tubing. DBreeze radio shielding was recognized as standard. It elim-
inated electrical interference from the ignition system to the radio sct
and also protected the entire ignition system against oil and moisture.
The Breeze shielding conduit and fixtures saved the manufacturer the
trouble of making special parts. The tie rods were designed to save
time in installation. Two new items were developed in 1937: the
Breeze multiple circuit electric connectors and the Breeze exhaust gas
analyzer, the latter an instrument which determines accurately the mix-
ture ratio which the carburetor delivers to an airplane engine during
flight.

Champion Spark Plug Company, Toledo, O., continued to produce
a full line of spark plugs for aircraft engines, using the Champion
Sillment powder to insure absolute tightness and eliminate corona
action. The company also was developing new plugs made entirely of
American materials, including a new insulation material. The latest
addition to Champion laboratory equipment was a Universal single
cylinder test engine and dynamometer for determining service expec-
tations of aviation spark plugs as developed for various types of
engines.

Cities Service Company, New York, during 1937 operated a fleet
of three planes, including a Douglas DC-2, a Wright-powered Beech-
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The Cleveland Pneumatic Tool Company. Cleveland, O.. devel-
oped the “Aerol™ struts. Every set of struts was especially designed
for the ship on which they were to be used. The plane’s weight, the
length of stroke of the strut, the size of tire used, and the air pressure
in the tire, were all factors which entered into the design of the meter-
ing pin regulating the size of the orifice controlling the flow of oil in
the strut at the instant of landing impact. The design was such that the
immediate shock of impact was taken on oil, then. in taxiing, the
minor impacts were taken on air. Recent Aerol Strut designs were for
the Boeing 307, the Douglas DC-4 and the Lockheed 14. The Com-
pany also introduced the Cleco Nos. 13 and 24 squeeze riveters, a type
of machine which found extensive adoption in airplane manufacture.
Another recent item was the Cleco sheet holder, many thousands of
which were employed in temporarily securing sheets to each other and
to structural members in fabrication operations involving duralumin
and other metal sheets.

Curtiss Propeller Division of the Curtiss-\Wright Corporation, at
Buffalo, N. Y., delivered a large number of Curtiss feathering pro-
pellers to the Army Air Corps. Navy and Coast Guard as well as to
domestic and forcign non-governmental customers. Repeat orders for
delivery in 1938 numbered four times the total of last vear's pro-
duction.

The Curtiss feathering propeller, electrically operated, combines
constant speed control by means of an engine driven governor with
auxiliary seclective type control by means of electric snap switches.
This combination, while retaining all the advantages of constant speed
control, such as making full power available for take-off and the auto-
matic adaptation of propeller pitch to varying flight conditions, pro-
vides an additional safety factor in the form of an auxiliary operating
system that functions independently of the control governor. 'I.‘he
selective control system has been found useful as a means of checking
the operation of the airplane power plant, because, by its use, the pro-
peller pitch may be held fixed at any desired angle with the operating
range, thus permitting a more accurate check of engine operation by
removal of one variable quantity. Under certain flight conditions,
fixed pitch operation is found preferable to the use of the constant
speed control. N

To meet the requirements of modern high performance m‘lhtqry
and commercial airplancs, the range of blade adjustment peyqnts in-
creasing pitch until the blades are feathered. In this posmon' the
aerodynamic forces on the blades of a propeller mounted on an inac-
tive power plant are in balance and there is no tendency for propeller
rotation due to windmilling action. The ability to feather the pro-
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peller blades is important on multi-engined airplanes because by elimi-
nation of windmilling of the propeller on an engine which, for any
reason, has been switched off, much better flight characteristics on the
remaining power arce obtained. The removal of the excessive drag
occasioned by windmilling and turbulence over the section normally
in the slipstream of the inactive engine provides better climb, ceiling
and cruising speed. The feathered propeller makes it possible to con-
tinue flight at a higher altitude than is possible with a windmilling
propeller or to continue at the same altitude hut with a lighter load on
the remaining power plants.

The high range of blade adjustment is a distinct advantage on
single-engine airplanes used for combat or high altitude operations
because the constant speed control, working over a larger range is able
to cover a larger range of altitude and more violent mancuvers. The
large range permits the constant speed control to hold engine speeds
during long dives, within the limits specified by the engine manufac-
turers. Feathering and unlimited pitch range are inherent features of
the Curtiss propeller design, and do not require the use of auxiliary
devices. The constant speced governor automatically controls pitch
between the low pitch sctting that allows {ull rated power of the
engine to be developed on the ground and the highest flight pitch set-
ting found necessary for the requirements of the airplane. The feath-
ering control operates on a separate circuit and is controlled by the
pilot through a separate cockpit switch.

The Dow Chemical Company, Midland, Mich., reported a greatly
increased use of Dowmetal by the aireraft manufacturing industry.
A full third lighter than aluminum, these magnesium base alloys, sold
under the trade name of Dowmetal, have hecome increasingly popular
with aircraft manufacturers hecause of their extreme lightness com-
bined with strength, toughness and durability. During the last year
many new applications of Dowmetal were made. In addition to the
use of sand and mold castings, Dowmetal die castings have found
increasingly wide use. To meet the increased demand The Dow Chem-
ical Company licensed one of the largest job producers of die castings
to die cast Dowmetal. Another feature of the expansion program was
the opening at Bay City, Mich., of a new, large foundry to care for the
increased demand for Dowmetal sand castings.

On Menasco’s Super Buccaneer engines there are more than 21
Dowmetal engine parts including valve tappet guides, manifolds and
supercharger impellers operating at specds up to 40,000 r.p.m. The
Ranger SGV-770 engince uses approximately 6o pounds of Dowmetal,
saving 20 pounds of weight, while the use of Dowmetal in certain of
the Wright Cyclone models permits the remarkably low weight per
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ments included refinements in technical points such as covering, case
of working qualitics, durability and flexibility.

The Fairchild Aerial Camera Corporation, a division of the Trair-
child Aviation Corporation, moved into new and larger quarters in
Jamaica, L. I., New York, in October, 1937, and now occupies an
entire four-story building. This move is part of the company’s pro-
gram to expand manufacturing facilitics to take carc of increased busi-
ness in the acrial camera, instrument, radio compass and sound record-
ing lines. IFloor space in the new Fairchild plant is approximately
double that of the former factory. New precision machinery has been
installed and a complete new finishing department added, including a
modern paint shop with gas-fired baking ovens, a sandblast room and
a plating room. New and up-to-date radio testing apparatus has also
been installed.

Noteworthy advances during 1937 were made in the design of the
TFairchild Radio Compass. A new commercial model designated as the
TFairchild RC-4 was designed and quantities were sold bLoth in the
United States and 1 foreign countries. It features a much smaller
Joop antenna in a streamlined housing, a remote loop rotator, a two-
band receiver of fine sensitivity and sclectivity, and a compact remote
control panel containing receiver tuning control, electrically operated
sensitivity control, and headphone volume control. A bearing indi-
cator, dynamotor, junction box and inter-connecting cables complete
the assembly.

General Electric Company, Inc., Schenectady, N. Y., continued
ite development program on superchargers, its test set-up measuring
the power required and the exact amount of pressure rise obtained
from a gcar»driven supercharger at various engine speeds. Develop-
ment was also continued on different types of two-stage superchargers
for high altitude operation. Among General Electric instruments in
process of dcvelopmen.t were devices for indicating the positions of
wing flaps and retractible landing gear, for indicating oil pressure,
fuel pressure, oil temperature, manifold pressure, carburetor-air tem-
perature and free air temperature.

General Tire and Rubber Company, Akron, O., produced a new
smooth contour airplane tire, which, because of a rounded nose, prom-
1sed improved performance in mud and snow. The tire was made in
sizes from 27 to 90 inches. The company also produced a line of
qccessories including grommets, sheeting, sponge rubber crash pads,
mountings for instruments and airplane hose.

The B. F. Goodrich Company, Akron, Ohio, devcloped new de-
icers which were used as winter equipment on nine major transport
lines and on military aircraft. While satisfactory de-icer perform-
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It was found that airplanes could, under unusual conditions, collect
ice formations on the leading edges of the ailerons, and rescarch was
started by an airplane manufacturer and several air lines employing
the Goodrich tunnel for tests of various control surface arrangements.
As a result of this comprehensive study of a new icing problem,
change in the design of all movable surfaces has been made to give
maximum protection against icing at vital points.

The problems arising from the icing of aircraft are many and
they are made more difficult by the fact that ice {orming conditions are
infinitely variable. Equipment is developed and tested in as wide a
range of ice-forming conditions as is practical, but there is always the
possibility of a different type icing condition being encountered. Ice
formations vary widely in their adhesion to the surface on which they
are formed, in the texture of the ice itself and in the shape of the
formation accumulated. However, with the wealth of background
which has now been accumulated through the extensive use of de-icer
equipment by so many operators, it is believed that coming winter
seasons can be approached with a greater sense of security than ever
before, because protection has been provided at all points which have
previously caused trouble.

During 1937 the Goodrich Rivanut development, used originally to
apply de-icers to metal wings, also found wide usage in general aircraft
manufacture. In 1937 Goodrich designed and built tires for the Doug-
las DC-4 transport plane, the largest ever constructed for an American
airplane. These tires, 65 inches in diameter with a two foot cross scc-
tion, were designed to carry 15 tons each in service, contain more than
44 miles of tire cord, and are considered to be a notable contribution
to the construction of large transport planes.

A new tire cord, known as Hi-Flex, was used initially in the manu-
facture of Goodrich airplane tires. This cord, developed after months
of research, is of entirely different construction, and is designed to
reduce heat generated at high speeds under heavy loads. The new cord
gives unusual strength without bulk and will materially reduce operat-
ing temperatures, it is believed.

The Goodrich-Palmer airplane tire brake was introduced and in-
stalled on several air liners, including the Douglas DC-4. The brake is
being made in a number of sizes from a five-inch unit for light air-
planes to the 25-inch brake for the new 40 passenger transports. Sev-
cral types of military aircraft are now using the new brakes and a
special stainless steel installation has been developed for naval beach-
ing gear when underwater service is necessary., The Goodrich-Palmer
brake consists of a full ring of hrake lining articulated to conform to
the eccentricities of brake drums and expanded into position by means
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of an inflated rubber-like tube held in a cavity of the torque frame.
Forces generated by the brake lining are translated equally to the cir-
cumferences of the torque frame through mating lugs registering in
notches on the brake lining. Goodrich now manufactures more than
50 products in rubber for the aircraft industry.

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.

Gulf Refining Company, Inc., Pittshurgh, a., developed a growing
market for its aviation gasoline and lubricants. QOutstanding among
the forward steps taken by the company was the crection of a $1,000,-
000 refinery at Port Arthur, Tex., for the manutacture of commercial
iso-octane to be used for blending aviation gasoline of higher octane
values. Realizing the importance to the future of aviation of the light
plane, Major Williams and his Aviation Department worked in close
cooperation with the manufacturers of the Aeronca, Cub, and Taylor-
craft airplancs, and sponsored the flight of 208 of these little craft to
Miami and return in December. They were from all parts of the
Iiast, Middle West, and South. Never before in the history of avia-
tion had such a cavalcade of light planes filled the skies, and it con-
stituted ample notice to the public of the dawn of a new era when the
man-in-the-street could afford to purchase and operate his own air-
craft. In the field of scheduled air line transportation, Gulf renewed
its gasoline and oil contracts with Iastern Air Lines and Pennsylvania-
Central Air Lines.

Hamilton Standard Propellers, East Hartford, Conn., a division of
United Aircraft Corporation, produced its constant speed propeller,
which was a development of the two-position controllable pitch pro-
peller. The constant speed propeller was described as follows: In-
stead of being limited to two positions, low pitch and high pitch, the
constant speed propeller provides an infinite number of pitch settings
and automatically selects them as needed without attention from the
pilot. Tt permits the engine to develop full power at any time without
overspeeding, and automatically maintains constant eungine r.p.m.
regardless of altitude or the forward speed of the airplane. Thus, full
power can be developed continuously throughout the take-oft and can
be regulated as desired by the pilot at all times during flight.

The constant speed propeller is in effect the combination of the
controllable propeller with an automatic unit known as the constant
speed control. All the safety features of the controllable pitch pro-
peller are retained so that the positive high pitch and positive low pitch
may be adjusted to safe values which cannot be exceeded in flight.

In its operation the constant speed control acts as a governor for
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hundred pounds per square inch. A built-in relief valve regulates the
pressure and returns all oil to the gear pump except what is actually
required to shift the propeller pitch. Consequently only a very small
quantity of oil is actually drawn from the engine, inasmuch as the pro-
peller demands oil only when going to lower pitch settings.

The Stewart Hartshorn Company. Inc.. New York, continued to
supply the industry with streamline wire tic rods for external bracings
manufactured by the cold reverse rolling method, the wires being
drawn and cold rolled from electric furnace carbon rod, special heat-
treating processes creating high tensile strength.

The International Ilare-Signal Company, Tippecanoe City, O.,
continued supplying its parachute flares and signals to commercial
aviation. the U. S. Government and foreign governments. This equip-
ment, which includes hoth electrically and pistol operated types, affords
outstanding advantages in flexibility of installation and operation,
safety and dependability. There is an approved International flare
especially designed to meet cach classification requirement of the De-
partment of Commerce. The International 174-mintte parachute flare
generates upward of 110,000 candlepower.

The J. V.\V. Corporation, Newark, N. J., is the sole distributor of
the Link Trainer, a device used throughout the world for instruction
in instrument and radio beam flying. The Link Trainer has been
adopted as standard equipment by the U. S. Army “Air Corps, Navy,
Department of Commerce, the major air lines and commercial flying
schools of the United States, as well as many foreign governments,
including Great Britain, I'rance and Japan.

The Link Trainer consists of a small hooded airplane mechanically
operated by means of vacuum pump and a series of valves, so that the
machine responds to coutrols in a manner similar to an airplane in the
air. The cockpit is completely equipped with modern navigation in-
struments, and provision is made for simulating radio beams and other
radio aids to navigation, controlled by the instructor. The movements
of the Trainer are reproduced on a table by an automatic tracing de-
vice known as the Automatic Recorder or “Crab” which simulates the
motion of the Trainer in respect to a map or a chart of the radio range
stations. Improvements during the year included addition of remote
control instruments on the instructor’s desk, i.e., air speed, rate of
climb and sensitive altimeter to facilitate the instructor’s giving prob-
lems of instrument approaches and let-downs.

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 3o-Hour oil.

Walter Kidde & Company, New York, reduced the weight of their
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lightweight steel cylinders used in airplane work. These cylinders are
used with their Lux carbon dioxide fire extinguishing system installed
on modern transport planes for the control of fire in the engines.
These cylinders are also used in the Lux flotation gear used by the
Army and Navy and many foreign countries to keep land planes afloat
when forced down on water. The equipment consists of two or more
rubberized fabric bags which are inflated automatically with carbon
dioxide. These bags when not in use are folded up and stored in th:
wings or fuselage.

A further development of the Kidde Company in using lightweight
carbon dioxide cylinders is the expulsion of gasoline from the fucl
tanks. In an emergency landing of a land plane on water the fuel tanks
are emptied quickly by producing a pressure of carbon dioxide above
the gasoline, after which the empty gasoline tanks produce sufficient
buoyancy to keep the plane afloat. The company also produced light-
weight steel containers filled with aviators’ breathing oxygen, light-
weight carbon dioxide portable extinguishers for use in airplanes as
well as standard airport fire equipment, including crash trucks, and
life vests and life rafts inflated with carbon dioxide.

The Kollsman Instrument Company, formerly of Brooklyn, New
York, outgrew their plant facilities and moved to a new plant in IXlm-
hurst, New York. The new plant has approximately four times as
much floor space as the Brooklyn plant. Many of the standard in-
struments were improved, notably the sensitive altimeter. An im-
proved dial arrangement permitting easier and more accurate reading
was produced. Considerable wind tunnel research work was conducted
on electricaily heated pitot-static tubes, resulting in better acrodynamic
and thermodynamic characteristics. A new manifold pressure gage
was produced, providing exceptionally accurate indication; and it is
guaranteed for the life of the airplane.

Leece-Neville Company, Cleveland, O., supplied the industry with
three sizes of r12-volt, voltage-regulated engine-driven generators
and three sizes of two-voltage generators to supply a high voltage for
aircraft radio, at the same time making available the normal voltage
types.

Lycoming Division of Aviation Manufacturing Corporation, Wil-
liamsport, Pa., continued the production of various two and three
blade models of the Lycoming controllable propeller, ranging from
260 to 750 horsepower, and available in diameters from eight to 13
feet. The change of blade angle in Lycoming propellers is accom-
plished mechanically from engine power through a series of gears,
operated by the rotation of the propeller shaft. The gears are engaged
and disengaged by means of an electric control. Lycoming also began
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AVCO blades is inherently capable of a high-quantity production.
Specially designed automatic equipment is utilized to eliminate human
error in welding and forming. In the various operations involved in
the AVCO blade process, {ull advantage is taken of the most modern
methods and equipment available for fabricating high alloy steels.
These, and the development of several entirely new methods, consti-
tute the improvements in manufacturing technique which permit the
AVCO blade design to be based upon the endurance limit of virgin
steel and permit a 25 per cent saving in blade weight. The Dblade is
fabricated from a single homogencous piece of scamless chrome-
nickel-molybdenum steel tubing. The hollow steel construction gives
the new blade greater rigidity under torsional and bending loads en-
countered particularly in large propellers. Due to its extremely hard
surface, abrasion from rain, spray and cinders is practically climinated.

Macwhyte Company, Kenosha, Wis., produced a line of streamline
sections, showing improvements over the older oval or lenticular
sections. Stainless steel rods with better corrosion resisting propertics
were produced. A new Macwhyte development was ““Hi-Fatigue”
aircraft cable, designed especially for service where the highest fatigue
resistance is essential.

The Merrimac Chemical Company, Boston, Mass., in 1937, sup-
plied the aircraft industry and the Government with its line of acctate
fire resistant finishes, dopes, thinners, lacquers, surfacers, primers and
synthetics.

Norma-Hoffmann Bearings Corporation, Stamford, Conn., con-
tinued to develop and extend its many lines of precision aircraft con-
trol ball bearings, including :—single and double row types, shiclded
and non-shielded ; completely enclosed felt seal types with removable
seals; extra light ball bearing types; and ball and roller hearings for
control pulleys.

Northwest Air Service, Inc., Seattle, Wash., developed a propeller
pitch setter, a machine to align blades by mechanical methods rather
than by manual labor, requiring only 20 minutes to do the same work
that formerly took three men an hour.

Pacific Airmotive Corporation, [.td., Burbank and San FFrancisco,
Calif., continued to supply the market with parts and special equip-
ment. The company enlarged its lines of equipment. During the year
the engine overhaul shop was enlarged and the latest equipment in-
stalled.

Parker Appliance Company, Cleveland, O., produced seamless
tubular plumbing for aircraft with Parker tube couplings. To over-
come the tendency of threaded aluminum alloy parts to seize when
assembled, Parker developed a number of thread compounds, thread
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seals and valve lubricants. The company also produced a line of
fabricating tools.

Pioneer Instrument Company, Inc., Brooklyn. N. Y., a subsidiary
of Bendix Aviation Corporation, reported development of new devices
in addition to the production of a well-rounded list of conventional
instruments for aviation. The Pioncer sensitive altimeter, with a di-
rect reading barometric setting, was produced in various combinations
of altitude scale and barometric setting to meet world-wide specifica-
tions. Another contribution was the Pioncer oxygen regulator.
Through a unique valve arrangement it is possible to control the oxy-
gen pressure to insure adequate supply and a constant flow at any
given altitude. The regulator may be manually adjusted to meet the
individual requirements.

\While the face of the Pioneer climb indicator remains unchanged.

the instrument has been completely re-designed. The new seli-con-
tained climb indicator eliminates the auxiliary vacuum tank necessary
in the earlier instruments. The mechanism is thoroughly compensated
for altitude and temperature changes, and a unique diftuser in place of
the ordinary capillary leak reduces the error usually caused by hu-
midity.
The Pioncer ring light now employs a new non-perishable material
of high light conductivity, resulting in even illumination throughout
the full range of the dial, without glare or light spillage. To promote
uniform operation through a wide range of temperature, the bearings
of the Pioncer turn and bank indicator have been provided with tem-
perature compensation, to insurc smooth and accurate operation at
high altitudes with low temperatures. Outstanding in the complete
line of aerial compasses are the Pioncer 941, which is designed to
respond quickly in fast maneuvering nirﬁluncs. and the type 1161
(apcyiodic), recommended for navigational purposes.

An important development of the Pioneer laboratories is the
“Autosyn” system of electrical transmission. “Autosyn” is utilized in
the Boeing “flying fortresses” for the purpose of remote indication of
engine functions, and as position indicators for the various movable
components of the aircraft. It eliminates the necessity for piping be-
tween the engine and instrument board, which automatically reduces
weight and sources of trouble. “Autosyn™ has been selected for the
instrumentation of the giant Boeing flying boats. As a further devel-
opment, “Autosyn” has been applied to a remote indicating compass
which provides identical compass course indication for navigator,
pilot and co-pilot. By the use of a dual system it is possible for the
navigator to set the course from a remote point. Also, the master coni-
pass may be located where it is least disturbed by electrical influences.
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The new Pioneer tachometer operates on the inclined weight centrif-
ugal principle, which makes for a quict, smooth, accurate operation
without gears.

The Pyle-National Company, Chicago, Il1., produced Department of
Commerce approved aircraft tail lights with both 15 and 21 candle-
power lamps, and manufactured landing light reflectors for the Boe-
ing ocean flying boats, those reflectors being the size of locomotive
headlight reflectors.

RCA Manufacturing Company, Inc., Camden, N. J., a manufac-
turing organization of Radio Corporation of America, through its
Aviation Radio Section developed a new line of aircraft radio equip-
ment for both receiving and transmitting. A notable advancement in
the art of aerial navigation was the introduction of the Model AVR-8D
and E Aircraft Radiocompass. It is possible to utilize the radio signals
from entertainment broadcast stations or signals from the Department
of Commerce beacon stations by the aid of the radiocompass for hom-
ing purposes or by using two or more signals to obtain a fix. A visual
indicator is part of this radiocompass system and headphones need
not be worn.

A new and flexible series of aircraft radio receivers have been
introduced, AVR-7D, I£, F and G. Each model of these receivers has
three bands covering the heacon-weather band, entertainment broad-
cast band and the aircraft communication band. They are of pre-
cision construction, although made in substantial quantities for cost
consideration, and designed for remote control, enabling the re-
ceivers to be placed out of the way. The control panel with all the
essential controls may be placed on the instrument board. The Model
AVR-7D is the basic receiver. Model AVR-7T% is similar but incor-
porates crystal control “lock in” on two frequencies ; Model AVR-7T?
is similar to AVR-7D but incorporates an oscillator for the reception
of CW signals ; and Model AVR-7G incorporates both crystal control
“lock in” and CW oscillator. Kits are available for adding a loop an-
tenna to the above receivers, thereby making an efficient aural radio-
compass. A kit to allow using these receivers on remotely located
radio-beacon (Mast or “T””) antenna is also available.

A new receiver (Model AVIR-10-10A) weighing only 8% pounds,
completely installed and including a power supply unit, was introduced
for Class I planes, thereby providing the ultra-light plane pilot with a
radio receiver for airport traffic control use. These receivers are avail-
able for both six and 12-volt battery operation. Resecarch and design
are progressing satisfactorily for a small, light weight transmitter for
Class T aircraft. The unit will be available during 1938.

A companion transmitter to the new AVR-7D, E, F, G receivers
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and lLockheed transport ships. A new Sinclair High Temperature
Grease No. 933 is also on the market and is being successfully applied
on engine accessories, such as starters, generators, dynomotors, de-
icer units and magnetos. Sinclair Pennsyvlvania Gear Oil SAE 2350 is
available for rocker arm lubrication on engine models requiring special
treatment and where the rocker arm is not lubricated from the general
oil system. Recognizing the need for extension of drain and overhaul
periods in transport line operation, Sinclair engineers are cooperating
with centrifuge and filter manufacturers toward the construction of a
suitable unit as an attachment to the engine so that oil can be kept clean
of metallic chips and other foreign particles while the engine is in
flight. The Sinclair Aircraft Lubrication Index, showing recommen-
dations for lubrication of all transport planes and models used com-
mercially, in the Government service and in the field of private flying,
has been accepted as a universal guide for efficient maintenance. This
Index can be obtained, without charge, upon request. It is kept up to
date by the preparation and distribution of supplements to cover new
models.

SKT Industries, Inc., Philadelphia, Pa., produced aircraft bear-
ings of a size and type for every purpose. New machines and new
methods were installed, and rigid inspections enforced. Among the
SKF bearings were the eylindrical roller hearings for crankshaft main
support locations, and the deep groove type of ball bearing employed
extensively to carry combined radial and thrust loads not only of the
propeller, but of starter, rocker arm, magneto and supercharger shafts.

SKT control pulleys, cquipped with cither cylindrical or deep
groove types of bearings, arc designed to meet the important points
and dimensions covered in Army-Navy Specification No. z1o. Be-
cause these bearings have low friction characteristics and high radial
capacity, pulleys have minimum rim wobble, are light in weight, self-
contained, and very ecasily installed.

Socony-Vacuum Corporation, New York, marketed its products
developed for aviation, including lubricants and a fuel refined espe-
cially for aircraft engines and possessing exclusive climatic control
characteristics.

Solar Aircraft Company, San Dicgo, Calif., continued manufacture
of exhaust manifolds and other aircraft parts and accessories. The
company devoted much time to engincering and experimentation to
overcome exhaust system difficulties that have become apparent with
the introduction of larger and higher-powered aircraft engines. Exces-
sive manifold vibrations due to floating-engine mounts have been en-
countered, as well as higher exhaust temperatures. These difficulties
have led to the scarch for better materials, and to the development of
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the Gyropilot at the controls, long flights can be made with a high
degree of precision, even in bad weather, for the human pilots can
now relax and superintend the operation of the aircraft. From the
standpoint of the passengers, the Gyropilot is equally desirable. It
detects the slightest departure of the aircraft from its proper course
and altitude, and acts simultaneously to apply corrective movements
of the controls. Thus, in rough air the aircraft is not subjected to the
larger angular displacements resulting {from delayed manual control,
and the passengers are conscious of a sense of stability and security
which otherwise would be lacking.

The Sperry Gyropilot controls the aircraft about all three of the
axes of angular motion—Iateral, longitudinal and directional. It is
flexible in operation, permitting mancuvers under Gyropilot control to
be made at the will of the human pilot. It has no clutches, motors or
electric contacts. Its action, based on pneumatic and hydraulic prin-
ciples, insures smooth, positive operation of the control surfaces of the
aircraft. It may be adjusted simply and easily while in flight, securing
the most desirable operation for any air conditions.

An ingenious adaptation of the standard Directional Gyro provid-
ing the pilot with an oriented chart which shows the various legs of
the radio beacon by which he is making a blind landing, and the air-
port’s location with respect to them, is now being tested by experts of
the Safety and Planning Division of the U. S. Bureau of Air Com-
merce. It was invented by Horace Stark, a Pennsylvania-Central Air-
lines pilot, and built to the Government's order by the Sperry
Comipany.

The chart, circular in form, is carried by a disk in a glass-covered
case on top of the Directional Gyro, the main shaft of which is con-
nected to and turns the disk: or rather. holds it stationary when the
airplane is turning. A different chart, of course, must be used for cach
air terminal, but these are easily put in place and prevented {rom get-
ting out of proper position by a foolproof fitting.

The small chart becomes a part of the Directional Gyro itself, and
by heing carefully balanced does not interfere with the operation of
the instrument. By use of the orientator and by bringing the flight
instruments and the radio compass to neutral positions, the pilot has
an exact picture of the location of the radio beams, the airway and
the airport’s position in relation to them.

The Stanavo Specification Board, Inc., organized in 1929, now
maintains its head office in San Francisco, and the Chicago office is
represented by the Standard Oil Company of Indiana. Continued re-
search and development work directed toward the progressive im-
provement of aviation fuels and lubricants has resulted in new go and
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CHRONOLOGY FOR 1937

Frank Sinclair flies from New York to New Orleans in the record time of
5 hrs., averaging 240 m.p.h. (Seversky, Wright Cyclone engine.)

Herbert Schiff Memorial Trophy for the fiscal year 1936 presented to Train-
ing Squadron VN 8Ds5.

Howard Hughes flies from Burbank, Calif., to Newark, N. J,, in 7 hrs. 28
min. 25 sec., setting new transcontinental record. (Hughes Special, Pratt
& Whitney Twin Wasp Junior engine.)

First Annual Award for air passenger having flown the greatest number of
miles awarded to André Kostalanetz who tlew 126,000 miles as a passenger
in 1930.

Sperry Memorial Award for 1036 awarded to W. Curtiss Rockefeller of the
California Institute of Technology for distinguished service to Aeronautics
by the Institute of the Aeronautical Sciences.

Sylvanus Albert Reed Award for 1936 presented to Professor Edward S.
Taylor by the Institute of the Acronautical Sciences for his invention of
the dynamic vibration absorber.

National Aviation Show held in Grand Central Palace, New York City.

Twelve U. S. Navy planes make non-stop mass flight from San Diego,
Calif., to Honolulu, T.H., 2,553 miles, in 21 hrs. 43 min. (Consolidated
PBY-1, 2 Pratt & Whitney Twin Wasp engines.) .

Howard Hughes is awarded Harmon Trophy for 1936 for his outstanding
contributions to aviation.

Jean Batten receives Harmon Trophy for 1936 as the outstanding woman flier.

Rear Admiral William A. Moffett Memorial Trophy presented to “U.S.S.
California”” Aviation Unit of Observation Squadron 4 for safety in oper-
ations.

Second Annual National Pacific Aircraft and Boat Show held at Los Angeles,
Calif.

Amelia Earhart and Fred Noonan fly from Oakland, Calif., to Honolulu,
T. H., on the first leg of a proposed round-the-world flight. The trip was
abandoned temporarily due to damage to the plane from a blown out tire

on the sccond take-off. (L.ockheed Electra, 2z Pratt & Whitney Wasp
engines.)

Pan American Airways completes 7,000 mile survey flight from Pago Pago
to x’:\uckﬁand, New Zealand. (Sikorsky S-42B, 4 Pratt & Whitney Hornet
engines.

Furio Niclot sets world speed record for 100 kilometers of 321.768 m.p.h.
(Breda 88, 2 Isotta-I'raschini Gnome-Rhone engines.)

Louise Thaden receives Harmon Trophy for 1936 for ‘“‘the outstanding
woman flier in the United States.”

Masaaki Tinuma and Kenji Tsukakoshi, fly from Tokyo, Japan, to London,

England, in 94 hrs. 18 min., setting new speed record. (Karigane mono-
plane, Nakijima engine.)

Furio Niclot sets world speed record for 1,000 kms. of 295.491 m.p.h. (Breda
88, 2 Isotta-Iraschini Gnome-Rhone engines.)

Henry T. (Dick) Merrill makes speed record for commercial airplanes from
Newark, N. J., to Miami, Fla., of 5 hrs. 26 min. (Douglas DC-3, 2 Wright
Cyclone engines.)
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May 17

May 20

May 21-July 2

May 25

May 23

May 25

May 27-28

May 27-28

May 20

May 29

May 29-31

June 16

June 17-20

June 21-22

June 24-25

June 26

June 26-July 10

June 30

July 5-6

July 5-6

Daniel Guggenheim Medal for 1937 awarded to Dr. Hugo Eckener for
“notable contribution to transoceanic air transport and to international
cooperation in acronautics.”

Tenth anniversary of the solo flight of Charles A. Lindbergh from New York
to Paris.

Amelia Earhart and TFred Noonan fly around the world from West to East
starting from San Francisco, Calif., getting as far as Lae, New Guinea.
They are lost at sea on an attempt to reach Howland Island in the Pacific,
(Loockheed Electra, 2 Pratt & Whitney Wasp engines.)

Imperial Airways, Ltd. completes first survey flight from _Darrcll’s Island,
Bermuda to Port Washington, N. Y. in 5 hrs. 49 min. (Short Bros.
Empire Boat, 4 Bristol Jupiter engines.)

Pan American Airways completes first survey flight from Dort \\'ashjngton,
N. Y., to Darrell’s Island, Bermuda, in 4 hrs. 45 min. (Sikorsky
S-42B, 4 Pratt & Whitney Hornet engines.)

Poline Ossipenko sets three women’s world altitude records for seaplanes at
Sebastapol, U.S.S.R. (see Official Air Records). (Canot Volant, AM-34
engine.)

Mario Stoppani and Carlo Tonini set world closed course distance record for
seaplanes of 3,231.123 miles. (Cant 7, 3 Alfa Romeo 126 RC 34 engines.)

Mario Stoppani and Carlo Tonini (Italy) set nine world speed records for
seaplanes. (See Official Air Records.) (Cant Z 5006, 3 Alpha Romeo 126
RC 34 engines.)

Louise Thaden sets women’s national (U.S.) speed record for 100 kms. of
197.938 m.p.h. at St. Louis, Mo. (Beechcraft, Wright Whirlwind engine.)

Empire Air Day celebrated at Royal Air Force Stations in England.

International Aecrobatic competition and St. Louis Air Races held at St.
Louis, Mo.

Pan American Airways and Imperial Airways inaugurate joint passenger
service between Port Washington, N, Y., and Hamilton, Bermuda.

Pilot Valerie Chkoloff, Co-pilot Georgi Baidukoff and Navigator Alexander
Beliakofl fly from Moscow, U.S.S.R., to Vancouver, Wash., completing
first flight from European continent to American continent, by way of
the North Pole; 5,288 miles, in 63 hrs. 17 min. (ANT-25, M-34 R engine.)

Twelve U. S. Navy patrol bombers fly non-stop from San Diego, Calif., to
Coco Solo, C. Z., 3,202 miles, in 27 hrs. 58 min. (Consolidated PBY-r,
2 Pratt & Whitney Twin Wasp engines.)

Richard Archbold, his pilot, Russell Rogers, and 4 others make first trans-
continental trip in a flying boat, in 17 hrs. 314 minutes, non-stop. (Con-
solidated PBY-1, 2 Pratt & Whitney Twin Wasp engines.)

Eighteenth Annual Royal Air Force Display held at Hendon, England.
Soaring Society of America holds eighth annual meet at Elmira, New York.

Flight Licut. Maurice James Adam sets world altitude record of 53,036.895
ft. at South Farnborough, England. (Bristol 138, Bristol Pegasus engine.)

Pan American Airways makes first west-east survey flight across the North
Atlantic from Botwood, Newfoundland, to Foynes, Ireland. (Sikorsky
S-42B, 4 Pratt & Whitney Twin Wasp engines.)

Imperial Airways makes first cast-west survey flight across the North At-
lantic from Foynes, Ireland, to Botwood, Newfoundland. (Short Empire
Flying Boat, 4 Bristol Pegasus engines.)
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July 8 Attileo Biseo and Bruno Mussolini set world speed records for 1,000 kms,
f 263.225 m.p.h. Fiumicino-

with payvload of 300. 1,000, and 2,0c0 kgs. of 265.223
Antignano-Anszedonia course, Italy. (Savoia-Marchetti, 3 Piaggio NI
engines.)

Col. Mikail Gromov, Comdt. Andrei Youmachev, and Ing. Sergel Daniline
set world airline distance record of 6,205.062 miles from Moscow, U.S.S.R.
to San Jacinto, Calif. (ANT-25, AM-;¢ engine.)

Jacqueline Cochran sets women’s National (U. S.) speed record for 1,000

July 13-13

July 20
kms. of 203.805 m.p.h. (Beecherait, Pratt & Whitney Wasp engine.)
July 28 Jacqueline Cochran setz women’s National (U, S.) speed record for 100 kms.

of 2c0.712 m.p.h. (Beechcraft, Pratt & Whitney Wasp engine.)

Aug. 6 Collier Trophy for 1036 presented to Juan T. Trippe, president of Pan
American Airways, for their establishment of the transpacitic airline.

Sigismund Levanevsky, Nikolai Kastanavetl and Victor Levchenko. with
crew of three, leave Moscow for tlight over the North Pole to the United
States. They did not reach their destination and rescue parties were still
searching the Arctic at the end of 1037.

Aug. 12

Istres-Damascus-Paris Air Race won by Lieut. Comdr. Samuel E. Cupini
and Capt. Amadeo Paradisi in 17 hrs, 32 min. 45 sec. (Savoia-Marchetti,
3 Alpha-Romeo engines.)

Aug. 20 Viadimir Kokkinaki and A. Briandinsky set three world speed records over
a closed course in the U.S.S.R. (See Official Air Records.) (C.K.B. 20,
2M.85 engines.)

Sept. 2 Michel Alekseev sets world altitude record with payload of 1,000 kgs. of
140,187.081 feet at Moscow-Todlipki, U.S.S.R. (ANT-30, 2)M.103 engines.)

Sept. 3-6 National Air Races held at Cleveland Airport, Cleveland, Ohio.

Sept. 10 Kings Cup Race won by Charles C. Gardner at 233.7 m.p.h. in England.

(Percival Mew Gull, De Havilland Gypsy VI engine.)

Sept. 17-26 First Inter-American Aviation Conference held at Lima, Peru.

Sept. 19 Roscoe Turner sets national (U. S.) speed record for 100 kms. of 280.908
m.p.h. at Detroit, Mich. (Laird-Turner Racer, Pratt & Whitney Twin
Wasp engine.)

Sept. 20 Air mail service opened between the United States and Paraguay.

Jacqueline Cochran sets women’s world and national (U. §.) speed record of
2092.271 m.p.h. at Detroit, Mich. (Seversky, Pratt & Whitney 1830-B

engine.)

Sept. 21

Oct. 17 Lucien Coupet and Marcel Lebourg set world speed record for 1,000 kms.
with payload of 10,000 kgs. of 162.97 m.p.h. at Istres-Grenay, Irance.

(Farman, 4 Hispano-Suiza engines.)

A. Curvale, G. Perot, P. Duclos and R. Vandequin set world speed record
for 2,000 kms. with payload of 5,000 kgs. of 191.043 m.p.h., Istres-Grenay,
France. (Bloch 160, 4 Hispano-Suiza engines.)

Oct. 17

A. Curvale, G. Perot, P. Duclos and R. Vandequin set world speed record
f9r 1,000 kms, with payload of 5,000 kgs. of 196.932 m.p.h., Istres-Grenay,
Irance. (Bloch 160, 4 Hispano-Suiza engines.)

Oct. 17

Oct. 19-24 Jean Batten flics from Darwin, Australia, to Lympne, England, in 5 days,
18 hrs. 15 min. setting new speed record. (Percival Gull, De Havilland

Gypsy VI engine.)

Oct. 25 Guillaumet, Leclaise, Comet, Neri Chapato and Le Morvan set world dis-
tance record for seaplanes of 3,586.112 miles from Port Liautey, Morocco
to Maceio, Brazil. (Latecocre 521, 6 Hispano-Suiza engines.)
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Decc. 22 Giuseppe Tezel and Lino Rosci set world speed record for 1,000 kms. with
payload of 10,000 kgs. of 200.350 m.p.h. (Savoia-Marchetti S-74, 4 Alfa
Romeo 126 I\C 3. engines.)

Dec. 20 Pan American Airways inaugurates new transpacitic service between Auck-
land, New Zealand, and San Francisco, Calif. (Sikorsky S-12, 4 Pratt &
Whitney Hornet engines.)

OFFICIAL AIR RECORDS

Established under Rules and Regulations of the

FEDERATION AERONAUTIQUE INTERNATIONALE

Translated and Compiled by the Contest Committee, The National
Aeronautic Association, Washington, D. C.
January 1, 1038

OFFICIAL WORLD AIR RECORDS

World records are defined as maximum performance regardless of the
class or type of aircraft used.

MAXIMUM SPEED OVER A 3 KILOMETER COURSE
709.209 km.p.h. (440.681 m.p.h.)

Francesco Agello, Italy, October 23, 1934,

DISTANCE, ATRLINE. .. ... e iinaenn.- 10,148 kilometers (6,293.662 miles)
Gromov, Youmachev and Daniline, U.S.S.R., July 13-15, 1937,

DISTA\'CL CLOSED CIRCUIT............ 10,601,480 kilomcters (6,587.441 miles)
Bossoutrot and Rossi, France, March 23, 24, 25 and 26, 1932

ALT T T UDE .t et e et e e e 22,0066 mctcxs (72,394.795 feet)

Capt. Orvil A, Anderson and Capt. Albert W. Stevens, U. S. Army Air Corps, United
States, November 11, 1935.

OFFICIAL INTERNATIONAL AND NATIONAL “CLASS”
RECORDS

AIRPLANES—CLASS C

DISTANCE, CLOSED CIRCUIT
International Record..eeivevvncnneencrannenaes 10,601.480 kilometers (6,587.441 miles)
Bossoutrot and Rossi, France, Bleriot 110 \Ionoplane. Hispano-Suiza 500 HP engine,
March 23-26, 1932.
National (US) Record. v iuin e nennvenrnennnnns 4,050 kilometers (2,516.55 miles)
Lts. Kelly and Macready, USA, T-2 airplane, Liberty 373 IIP engine, Dayton, Ohio,
April 16 and 17, 1923.

DISTANCE, AIRLINE
Intermational Record ...................c.cuo... 10,148 kilometers (6,295.662 mllti)
Col. Alikhail Gromov, Comdt. Andrei Youmachev and Ing. Sergei Daniling, U.S.8.R.
ANT-25 monoplane, AN-34 860 HI engine, from Moscow, U.S.S.R. to San Jacinto,

California, July 13-15, 1937.
N-monal ], 's. ) RECOrde..vinrnann e ainnnn. 8,065.736 kilometers (5,011.800 miles)

Russell N. Boardman and John Polando, Bellarica monoplane, Wright J-6 300 HP
engine, from Brooklyn, New York, to Istanbul, Turkey, July 28, 29, and 30, 1931.
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DISTANCE, BROKEN LINE

International Record..... Ceeenacasene e «-+.9,106.330 kilometers (5,658.400 miles)
M. Rossi and P. Codos, France, Bleriot-Zapata monoplane, “Joseph Le Brix,” His.
pano-Suiza 500 HP engine, from Floyd Bennett Field, Brooklyn, New York, U. S. A
to Rayack, Syria, August 5, 6, and 7, 1933. '

National (U.S.) Record

.................................. w.ves.....None established,
ALTITUDE
International Record. .o it i it e e s e e e 16,440 meters (33,936.803 feet)

FFlight Licutenant Maurice Jamces Adam, Great Dritain, Bristol 138 airplane, Bristol
Pegasus_cengine, South Farnborough, Iinglind, June 30, 1937,
National (U.S.) Recordeeennenn v o, i eeeiaaaen 13,157 meters (43,165.880 feat)

Lt. Apollo Soucek, Wright “Apache,” Pratt and Whitney 450 HP engine, at Ana.
costia, D. C., June 4, 1930.

AMAXIMUM SPEED

International Record. ... o o oo oL Lo . Speed, 610,230 kmap.h, (379.626 mp.h.)
Dr. Ing. Hermann Wurster, Germany, B 113 R monoplane, DI 600930 1'C 12
cyvlinder enygine, Augshurg, Novemhber 11, 1937,

National (U.S)) Record....................Speed, 567.115 km.p.h. (352.388 m.p.h)
Howard R. ITughes, ITughes “Special” manoplane, Pratt and Whitney Wasp Junior
1000 HIP engine, Santa Ana, California, Sceptemiber 13, 1935,

SPEEDS FOR SPECIFIED DISTANCES WITIHHOUT PAY LOAD

SPEED FFOR 100 KILOMETERS (62.137 MILES)
International Record. ... .. ... .. ... ... Speed, 554.3
I'urio Niclot, Italy, i
cember 5, 1937.
National (U.S.) Record. . ..o o oo ..., Speed, 466,563 km.p.h. (289.908 m.p.h.)
Roscoe Turner, Laird-Turner Racer monoplane, Pratt and Whitney Twin Row Wasp
engine, Detroit, Michigan, September 19, 1937,

. 2357 kmoph. (344461 mp.h)
sreda 88 airplane, 2 Piaggio XT RC.40 1,000 IIP engines, De-

SPEED FOR 1000 KILOMETERS (621.369 MILES)
International Record. oot i i i, Speed, 524,185 knup.h, (325.713 nup.h)
Ifurio Niclot, Ttaly, Breda 88 airplane, 2 Piaggio XT R.C.H0B. 1,000 1P engines
December 9, 1937, !
National (U.S.). Record.cviiiininnenninnna.. 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 T engines, Floyd Bennett Field— Bolling Ficld—Willoughby Spit-—Tloyd
Bennett Field course, May 18, 1935, )

SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record. ..o .. Speed, 428.296 km.p.h. (266.130 m.p.h.)
Adriano Dacula and Paolo ’Ambrosis, Ttaly, Savoia Marchetti $-79, 3 Plaggio XI
RC.40 1,000 HP engines, December 21, 1937,

National (U.S.) Record......ccovuenn.. PR 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—RBolling Field—Willoughby Spit—TFloyd
Bennett Field course, May 18, 1935,

SPEED TFOR 5000 KILOMETERS (3106.849 MILES)
International Record. ... ... ... ... .. ..., S
Vladimir Kokkinaki and A. DBriandinsky, U.S.S.R,, C.K.B. 26 monoplane, 2 M.85

800 HDP engines, Moscow-Schastopol-Sverdlosk-Moscow course, August 26, 1937,
National (U1.S) Record. ... ... ... ... . ..... Speed, 272,030 koup.h. (169.031 m.p.h.)
1Y, W, Tomlinson and J. 8. Dartles, Douglas NDC-1 monoplane, 2 Wright Cyclone 710

TP engines, IFloyd Bennett [Feld, Bolling Tield, Willoughby Spit, Floyd Bennett Field
course, May 16-17, 1935,

peed, 325.257 km.p.h. (202.105 m.p.h))
g

IN

SPEED FOR 10,000 KILOMETERS (6213.698 MILES)

International Record.. ..coouiervinenn ouen - .e-+-Speed, 149.853 km.p.h. (93.114 m.p.h.)
. Le Brix and M. Doret, France, Dewoitine airplane, Iispano-Suiza 650 HP engine,
Istres, June 7, 8, 9, and 10, 1931.

National (U.S.) Record et ases e None established.



AVIATION CHRONOLOGY AXND RECORDS 413

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

ALTITUDE
International Record. . ... e e i e e, 12,816 meters (42,047.136 feet)
Vladimir Kokkinaki, Russia, C.K.B. 26 monoplane, 2 M.85 S00 HP engines, at Mescow,
: .‘\.ugust 3, 1930.
A\ntx_onal (U.S.) Record......... e e ee e e e e 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 FOR 1000 KILOMETERS
International Record. .o oo oL Speady 3240083 knep b (325,713 muph)
Furie Niclot, lwaly, Breda 88 airplane, 2 Piavgio NI RC.40B, 1,000 HP engines,
December 9, 1937,
National (U.S.) Record.......... . Speed, 308.470 kni.p.h. (191.674 m.p.h.)
D. W, Tomlinson, pilot; J. S. tartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HDP engines, FFloyd Dennett Field—DBolling Field—\Willoughby Spit—Floyd

Bennett Field course, May 18, 1933,

SPEED FOR 2000 KILOMETERS

International Record. ... o one. . Spead, 428296 knnph, (266.130 m.p.h)
Adriano Bacula and Paolo d'Ambrosis, Italy, Savoia Marchetti S.79, 3 Piaggio XI
RC.40 1,000 1P engines, December 21, 1937,

National (U.S.) Record....... PN veve-.o-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, IFlovd Bennett Field—DBolling Field—Willoughby Spit—ITloyd
Bennett IField course, May 18, 1933,

SPEED FFOR 5000 KILOMETERS
International Record. ..o oo oo o Speed, 325.237 knuph. (202,103 m.p.h.
Viadimir Kokkinaki and .\, Driandinsky, U.S.S.R., C.K.B. 26 moenoplane, 2 M8
800 P engines, Moscow-Scebastopol-Sverdlosk-Moscow  course, ugust 26, 1937,
National (U8 Record. ..ot e . . Speed, 272,030 knuph, (169031 m.p.hl)
DoW, Tomlinson, pilot; J. S Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wriwht
Cyelone 710 HP engines, Floyd Dennett Field—Dolling Field —=Willoughby Spit —Floyd
Bennett Field course, May 16-17, 1933,

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

ALTITUDE
International Record 12,246 meters (40.187.081 feet)
Michel Alekseev, U.S.S.R., ANT-10 airplane, 2 M.103 12 cylinder 860 1P engines, at
Moscow-Podlipki, September 2, 1937,
National (U.S.) RecOrd..eieuseeeeronnrs veceiaseseenas.sss6,346 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.......v..viv..u.....Speed, 524,185 km.ph. (325.713 m.p.h.)
Furio Niclot, Italy, Breda 88 airplane, 2 Piaggio NI RC.40B. 1,000 HP engines,
December 9, 1937,

National (U.S.) Record..,veviiinaa.n, veesse....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, Iloyd Bennett Field—Bolling Iicld—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,

SPEED FOR 2000 KILOMETERS

International Record. . ... .. e Speed, 428,296 knup.h, (266,130 m.p.h.)
Adriano Bacula and Paolo d’Ambrosis, Ttaly, Savoia Marchetti 5-79, 3 Piaggio X1
RC.40 1,000 HP engines, December 21, 1937,

National (U.S.) Record......c..vvnvn.. Y evues...Speed, 307.234 knp.di. (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 .monoplanez 2 Wright
Cyclone 710 HP engines, I'loyd Bennett Field—DBolling IField—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,
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SPEED FOR 5000 KILOMETERS

International Record.. ... ... ... ... . Speed, 3253257 knup.h (202,105 m.p.h.)
Viadimir Kokkinaki and A, Driandinsky, U.S.S.R., C.K.I. 26 monoplane, 2 AR5 800
HP engines, Moscow-Sehastopol-Sverdlosk-Moscow course, August 26, 1937,

National (U.S.) Record. ... .. v vo. . Speed, 272,030 kmph, (169.031 m.p.h)
D. W. Tomlinson and J. S. Bartles, Douglas DC-1 monoplane, 2 Wright Cyclone 710
HP engines, Floyd Bennett Field, Dolling Field, Willoughby Spit, Floyd Dennett Field
course, May 16-17, 1935,

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

ALTITUDE

International Record....ueeeiinin it eene e 11,005 meters (36,105.567 fect)
Vladimir Kokkinaki, Russia, C.K.B. 26 monoplane, 2 1L.85 800 HDP engines, at
Tchelcovo, September 7, 1936.

National (U.S.) Record.. ..o veii v ittt nans 2,049 mecters (6,722.420 feet)
Lieut. H. R. Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 HP engines, \Wright
Field, Dayton, Ohio, October 25, 1923.

SPEED FOR 1000 KILOMETERS

International Record......... ... uu.... Speed, 444.115 kmup.h. (275.960 m.p.h.)
Adriano_ Bacula and Paclo d’Ambrosis, Ttaly, S-79 airplane, 3 Diaggio XI RC.40
1,000 IIT engines, November 30, 1937.

National (U.S.) Record,vuereninnininnnnann.. 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, I'loyd Bennett IField—Bolling Field—Willoughby Spit—Floyd
Bennett IMield course, May 18, 1935.

SPEED IFOR 2000 KILOMETERS

International Record. .. ... ................Speed, 428.296 km.p.lh. (266.130 m.p.h.)
Adrizno Bacula and Paclo d’Ambresis, Italy, Savoia Marchetti S-79, 3 Piaggio NI
RC.40 1,000 I1P engines, December 21, 1937,

National (U.S.) Record. oveeimeenrennunenannnn, 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 IField—Bolling Field—Willoughby Spit—Iloyd
Jennett IMield course, May 18, 1935,

CLASS C—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023 1bs.)

ALTITUDE
International Record. .. ... . o i 0 ..., 8,980 mueters (29,461.881 feet)
Major Andreli Youmachev, U.S.S.R,, ANT-6 monoplane, 4 AN-34 800 HP engines
at Tchelcovo, Octoher 28, 1936,
National (U.S.) Record. oot i, None established.

SPEED TOR 1000 KILOMETERS

International Record............ wovreoe - Speed, 401,965 km.p.h. (249.769 m.p.h.)
Giovanni Lucchini_and Angelo Tivegna, Italy, $.79 airplane, 3 Alfa Romeo 126 RC.34
750 TP engines, November 30, 1937,

National (U.S.) Record. ..o . None established.

SPEED FOR 2000 KILOMETERS

TInternational Record. .. ... o i -+ .Speed, 307,455 km.p.h. (191.043 m.p.h.)
A. Curvale, G. Perot, P. Duclos and R. Vandequin, Jrance, Bloch 160 monoplane, 4
Ilispano-Suiza 630 11D engines, Istres-Grenay, October 17, 1937.

National (U.S.) Record........... ettt . e None established.
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CLASS C—WITH PAY LOAD OF 10,000 KILOGRAMS
(22,046 1bs.)

ALTITUDE
International Record. oo o i i i e e 7.032 meters (23,070.818 feet)
Michel Nioukhtikov and Michel Lipkine, U.S.S.R., Bolkhovitinov transport monoplane,
_b AMS3S 860 P engines at Tchelkovo, November 11, 193n, -
National (UL8)) Record. i it i n et i ettt it tae e en None cestablished.

SPEED FOR 1000 KILOMETERS
International Record. .o e oo i i i e e e Speed, 322,089 km.p.h. (206.330 m.p.h.
Giuseppe Tesei and Lino Rosci, Ttaly, Savoia Marchetti §-74, 4 Alfa Romeo 126 RC 3

730 H enwines, December 22, 1937,

)

CLASS C—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.66 feet)

International Record. oo w oo i it i i et inen s anans 13,000 kilograms (28,660.086 Ibs.)
Michel Nioukhtikov and Michel Lipkine. U.S.8.R., Dolkhovitinov transport monoplane,
4 AM-34 860 FII engines at Tchelkovo, November 20, 1936.

National (U.S.) Record..een . vveenereiianve . e.....2,000 kilograms (4,409.244 1bs.)
Lt. . R. Harris, U.S.A.S., Barling Domber, 6 Liberty 400 IIP engines, at Wright
IYield, Dayton, Ohio, October 23, 1923.

LIGHT AIRPLANES—CLASS C—FIRST CATEGORY
MULTI-SEATERS WEIGHT EMPTY LESS THAN 560 KGS. (1,234,576 LBS.)

AIRLINE DISTANCE
International Lecorde e oee e eoesneenneeennses..3,197.679 kilometers (1,986,942 miles)
Robert . Buck and Lee Bellingrath, United States, Monocoupe monoplane, Lambert 90
111* engine. from Burbank, California to Columbus, QOhio, May 3-6, 1936.

National (U.S.) Record. . uuie ittt ionseisaar e, Same as above.
ALTITUDE
International Record.eeeee s ierereecearennnsscennane omasssss 9,282 meters (30,453 feet)
Comm. Renato Donati, pilot, M. Lanciani, passenger, Italy, Iiat A.S.Lc.n.a. airplane,
C.N.A.c. 7 engine, Littorio airport, December 30, 1932.
National (U.S.) Record. ... ... eeieonienaeennnons nemrsnns 5.652 meters (18,543 feet)

Willfred G. Moore, Inland Sport 'monoplane, Warner 110 HP engine, Kansas City,
Missouri, September 30, 1929.

SPEED FOR 100 KILOMETERS
International Record. cvuevereeeeeeinneeenneenns Speed, 453.743 knup.h. (281,942 m.p.h.)
Maurice Arnoux and Mme, Becker, France, Caudron C.450 monoplane, Renault engine,
Chartres-Bonce-Etampes course, August 8, 1935. -
National (U.S.) Record...... et Speed, 277.169 km.p.h. (172.225 m.p.h.)
John H. Wright, pilot; Karl E, Voelter, passenger; Monocoupe mouoplane, Warner
Super Scarab 145 HP engine, Miami, Florida, January 15, 1935.

SPEED FOR 1000 KILOMETERS
International Record. . ..o oot Speed, 400.293 km.p.h. (2:48.730 m.p.h)
Maurice Arnoux, pilot; Miss Lallus, passenger; France, Caudron C-450 monoplanc,

Renault 456 engine, September 9, 1936. .
National (U.S.) Record..aveineinenivannran e e vee......None established.

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 6.5 AND 9 LITERS (397-549 CUBIC INCHES)

AIRLINTE DISTANCE
Tnternational Record. . vvr s eesennnee. ... 3.318.198 kilometers (2,061,703 miles)
A. Goussarov and V. Glebov, U.S.S.R,, Moskalev airplane, 211 100 HP engine of
8.577 liters, from Moscow to Krasnoyarsk, Scptember 23, 1937, . i
National (U.S.) Record......... e e .....None established.
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LIGHT AIRPLANES—CLASS C—SECOND CATEGORY
SINGLE-SEATERS WEIGHT EMPTY LESS THAN 450 KGS. (992.070 LBS.)

AIRLINE DISTANCE

International Record. oo it i, 3,582 kilometers (2,223,747 miles)
Captain Skerzinski, Poland, R/W.D. 5-2 monoplane, Gipsy Major 130 HP engine,
from St. Louis, Senegal, to Maceio, Brazil, May 7, 1933.

National (U.S.) Record......... et e 2,655 kilometers (1,650 miles)
D. S. Zimmerly, Barling NB-3 airplane, 60 IIP LeBlond engine, Brownsville, Texas,
to Winnipeg, Canada, July 17, 1929.

ALTITUDE
International Record................. et 10,008 meters (32,834,546 feet)
Y¥urio Niclot, Italy, E.T.A., C.N.A. airplane, C.N.A.C. 7, 160 HP engine, Littorio
Airport, December 24, 1933.
National (U.S.) Record................. ettt e 7,338 meters (24,074.730 feet)
D. S. Zimmerly, Barling ND-3 monoplane, Lambert R266 90 HP engine, Forest Park
Flying Field, St. Louis, Missouri, February 16, 1930,

SPEED IFOR 100 KILOMETERS

International Record....... . .iiiiiiiii ., Speed, 366.599 km.p.h. (227.
R. A, Kling, United States, Keith Ryder “Special”” monoplane, Menasco 272
Denver, Colorado, July 4, 1936,

793 m.p.h.)
1P engine,

National (U.S.) Record............. e v eneaae ve.....Same as above,
SPEED FOR 1000 KILOMETERS
International Record...o.. oo i, Speed, 332.883 km.p.h. (206.843 m.p.h.)

R. Delmotte, Irance, Caudron monoplane, type 362, Renault-Bengali 150 IIP engine,
at Istres, December 26, 1933,
National (U.S.) Record.. . ..iiiiiiiiiiiiiinanerraeriannnenanens None established.

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES)

SPEED FFOR 100 KILOMETERS (62,137 MILES)

International Record. . ... .. oo ... Speed, 315,789 knup.h. (196.222 m.p.h.)
Maurice Arnoux, France, Caudron Rafale monoplane, Renault Bengali 160 HDP engine,
Etampes-Chartres-Doncee course, November 13, 1937,

National (U.S.) Record

SPEED FOR 1,000 KILOMETERS (621.369 AMILES)

International Record. ... .. ... ... ..., .Speed, 302.902 knup.h. (188.214 m.p.h.)
Maurice Arnoux, I'rance, Caudron Rafale monoplane, Renault Bengali 160 HP engine,
Etampes-Chartres-Bonce course, November 13, 1937,

National (U.S.) Record. .ot e e e e e e e, None established.

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES)

SPEED FOR 100 KTLOMETERS (62.137 DMILIS)
International Record....... R . Speed, 313,588 knup.h. (194.854 m.p.h.)
Maurice Arnoux, pilot; Miss Lallus, passenger; France, Caudron Rafale C.660 mono-
plane, Renault Bengali 140 P engine, November 14, 1937.

National (U.S.) Record....... R R T T T None established.
SPEED FFOR 1,000 KILOMETERS (621.369 AMILES)
International Record. ... v v i, Speed, 302.444 knup.h. (187.930 m.p.h.)

Maurice Arnoux, pilot; Miss Lallus, passenger; France, Caudron Rafale C.660 mono-
plane, Renault Bengali 140 P engine, November 14, 1937,
National (U.S.) Record. oo i i None established.

LIGHT AIRPLANES—CLASS C—THIRD CATEGORY
MULTI-SEATERS WEIGHT EMPTY LESS THAN 280 KGS. (617.288 LBS.)

AIRLINE DISTANCE

International Record...ooovuvnoun, NIRRTy 1,654.750 kilometers (1,028.212 miles)
Captain Jaroslav Polma and Lt. I'rantisck Zeleny, Czechoslovakia, Praga 1.114 airplane,
Praga B 29, 36 HP engine, from Prague, Czechoslovakia to Moscow, Russia, August
30-31, 1936. )

National (U.S.) Record..eononnonn. e, 1,154,000 kilometers (717.061 miles)
Wilson L. Mills and Constanpe Righter, Aeronca monoplane, Aeronca 36 P engine,
from Miami, IFla., to Winston-Salem, N. C., May 27, 1936,
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ALTITUDE
International Record.o.evivinnnnnnnnnnniiiii i, 6,951 meters (22,805.049 feet)
Giovanni Zappetta, pilot; Ragusa Francesco, passenger, Italy, N5 monoplane, Pobjoy
75 HP engine, Montecelio, December, 1933.
National (U.S.) Record..e..vvee. vinceerennasnasannn. 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 FOR 100 KILOMETERS
International Record...iqeeerienenrneerenernnan T 1.)
Scbastiano Bedendo, pilot; Rinaldo Stenico, passenger; Italy, N-5 airplane, Pobjoy 73
HP engine, Ruderi od Infernaccio temporary course, February 17, 1935, .
Vone established.

National (U.S.) Record....ciuieiieiiener iveteeeoneeenrnesasanassl

Speed, 222.579 km.p.h. (138.304 m.p.h.)

SPEED FOR 500 KILOMETERS
International Record..viaveviininiinen i, Speed, 213.676 km.p.h. (132.772 m.p.h.)

Sebastiano Bedendo, pilot; Rinaldo Stenico, passenger; ltaly, N-5 airplane, Pobjoy 73
HP engine, Ruderi od Infernaccio temporary course, February 16, 1935, i
National (U.S.) Record..veeesrnerentenencreatsnracnsasacasnennnnn None established.

SPEED TFFOR 1000 KILOMETERS
Speed, 195.760 km.p.h. (121.639 m.p.h)

International Record........... b I
Bailly and Reginensi, I'rance, Farman 239 airplane, Pobjoy 75 HP engine, Ville-
sauvage-La Marmogne course, October 6, 1933, . .

National (U.S.Y Recorda..venveraennaan .. teieteieeeteeeanen-eas....None established.

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 2 AND 4 LITERS (122-244 CUBIC INCHES)

ALTITUDE =
International Record. ... .. ciieeinnn it iianneuanaa 6,518 meters (21,384.470 fect)
Lounis Clement, IFrance, Taupin monoplane, Regnier 90 TP engine of 3.987 liters. at
Bue, November 8, 1937. . R
National (U.S) Record. ..ttt eninnreeererananasroansaneses None established.
SPEED FOR 100 KILOMETERS (62.137 MILEX®) .
International Record. . ov e e o iiveenen o .Speed, 220.940 km.p.h. (137.285 m.p.h)
Viadimir Simunck, Czechoslovakia_ Bibi D-E.302 airplane, Walter Minor engine, Praha-
Nove Benatky-Rip-Praha course, May 6, 1937, . 5
National (UL80) Record. oo v o n e e e e e iesinnnsianeananeernsns None established.

SPEED TFOR 1,000 KILOMETERS (621.369 MILES)
International Record. ... ... oo .t peed, 214,174 kmp.h. (133.081 m.p.h.)

Zacek, Czechoslovakia, Bibi B-E.302 airplane, Walter Minor engine, Pralia-Nove

V.

Benatky-Rip-Praha course, May 6, 1937, .
National (U.8.) Record. o v ueine ittt siaaar s rneeoans None established.

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 2 AND 4 LITERS (122-244 CUBIC INCHES)
ALTITUDE o

International Record. . ove it i e i ee iiin e ieneena.. 5,603 meters (1$,382.30§> Yf«'t‘t)

Capt. Jan Cervenka and Lt_ Kucera, Czechoslovakia, Beta-Minor Be-30 airplane, Walter

Minor 90 HP engine of 3.989 liters displacement, Praha-Kbely, November 9, 1937.
National (U.8)) Record. . ...t iiiiane s innnannnns None established.

SPEED FOR 100 RKILOMETERS (62.137 MILES
. ¢ ) Speed, 186.993 km.p.h. (116.192 m.p.h).

International Record. ... ... viuiiiiiieneanns -
Pierre Berthomier, pilot; Rene Orbillot, passenger; Lrance, Farman 239 monoplane,
Pobjoy engine of 2.835 liters, June 20, 1937. R

National (U.S.) Record. ... . iu it inniinneeoassonnnaenenans None established.

LIGHT AIRPLANES—CLASS C—FOURTH CATEGORY
SINGLE-SEATERS WEIGHT EMPTY LESS THAN 200 KGS. (440.920 LBS.)

AIRLINE DISTANCE
852.100 kilometers (529.469 miles)

International Record........ T T e

Tauvel, Trance, Maubaussin Peyret Type 10, No. 1 airplane, A.B.C. Scorpion
engine, Saint-Inglebert to Pau, September 10, 1929. .

National (U.S.) Record..cesesveeereaann. e eseneeeetanenes 723.401 kms. (449.5 miles)

Edward W. Stitt, Aeronca C-2 airplane, Aeronca 107A engine, Toledo, Ohio, to Laurence-
ville, Virginia, November 24, 1935,
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SEAPLANES—CLASS C2

DISTANCE, CLO3ED CIRCUIT
Imternational Reeord. .o it .3.200 kilometers (3,231,123 miles)
Mario Stoppani and Carlo Tonini, lwaly, Cant Z scaplane, 3 Alfa Romeo 126 RC 34
730 HP envines, May 272280 1937,
National (U.S0 Record. oo e e e oo 20325 Kilometers (1,369 miles)
Lis. B J. Connell and 1. C. Rodd, PN-10, 2 Packard 009 HP caclh, San Diego, Cal,,
August 15-10, 1927,

AIRLINE DISTANCE

International Record. .. ... ..., 5771300 kilometers (3,386.112 miles)
Guillaumet, Leclaire, Comet, Neri Chapato_and le Morvan, crew; I'rance, Latecoere
321 scaplane, “Licutenant de Vais 1 6 Hispano-Suiza 6350 HP engines, from
Port Liautey, Moraceo to Maceio, Brazil, October 23-26, 1937,

National (U.S.Y Record. oo ..5,280.015 kilometers (3,281,402 miles)
I.t. Comdr. Knetler MceGinnis, USN, It T, K. Averill, USN, NAP T. P. Wilkinson,
TSN, pilots; C. S. Bolka, A, E. J. Dionne and L. V. §17LI' crew; Navy NP3Y-1
Scaplane, 2 Pratt and Whitney 823 HP engines, from Cristobal qubor, C. Z. to San
Trancisco Bay, Alameda, California, October 14-13) 1935,

BROKEN LINE DISTANCE
International Record.ee e e e aarsinnannssnaneass 5,541.392 kilometers (3,443.255 miles)
I.t. Comdr. Knefler McGinnis, USN, Lt, J. K. Averill, USN, NAP T. P. Wilkinson,
USN, pilots; C. S. Bolka, A. E. T. Dionne and E. V. Sizer, crew; United States, Navy
\I’o\ 1 Sc’qﬂ ane, 2 Pratt & W hitney 825 HYP engines, from Cristobal Harbor, Canal
Zone, to San I'rancisco Bay, Alameda, California, October 14-15, 1935.

National (U.S.) Record.aererns et e .....Same as above.
ALTITUDE
International Record. ... eeeeineieneaiaeencnanns ..11,753 meters (38,559.594 feet)

Lieut. Apollo Soucek, U. S\T United States, »\p'\chc " Pratt and \Vlutne) 425 HP
engine, supercharged, at \Vashmgton D, C., June 4, 1929,
National (U.S.) Record..eoeesceas tecneineienrersssneasaracsssane..n Same as above.

MAXIMUM SPEED
International Record. .vveeee veranenaaranese e 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. b ) ROCOTA . v e ee e inanaeiaaennnens Speed, 395.439 km.p.h. (245.713 m.p,h.)
Licut. James H. Doolittle, U.S.A. S Curt1<s R3C-2 Curtiss V-1400, 600 HP engine,
Bay Shore, Baltimore, \hr)hnd October 27, 1925,

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD

SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record..veeeeseneesaasean nes ..Speed, 629.370 km.p.h. (391.072 m.p.h.)
Guglielmo Cassinelli, Italy, \Iwcclu L7” smphnc, 2400 HP Jiat AS 6 engine,
Falconara-Pesaro pcxm'mcnt course, October 8, 1933.

National (U.S.) Record.u...ev.vivrannnnnn bpecd 338.944 Lknup.h, (241.679 m.p.h.)
Lieut. G. T. Cuddihy, USN "Curtiss R3C’7 Curtiss V-1500, 700 HP, at Norfolk,
Virginia, November 13, 1926.

SPEED FOR 1000 KILOMETERS (621.369 MILES)
International Record. v vvn v s vnenneeneneses Speed, 322.043 km.p.h. (200.108 n.p.h.)
AMario btop]mm and Carlo Tonini, Italy, Cant Z 506 seaplane, 3 Alfa Romeo 126 RC 34
750 [P engines, May 27-28, 1937,
I\aumnl (U.5) Recorde eveerenirnnnnvenneee.o.5Speed, 265,606 km.p.h. (165.040 m.p.h.)
Major-Gen. 17, AL Andrews, pilot; T. G. Moran and H. O. Johnson, crew; United States,
Martin B-12-A scaplane, 2 " & W Hornet 700 HP engines, An"ust ”4 1935,

SPEED FOR 2000 KILOMETERS (1242.739 MILES)
International Record. . oo v eneee . .Speed, 319.778 km.pli. (198700 m.p.h.)
Mario Stoppani and Carlo Tonini, Ttaly, Cant Z 5006 seaplane, 3 Alfa Romeo 126 RC 34
750 11’ engines, May 27-28, 1‘)o/
National (U.S.) l\ecord ....................... Speed, 253.182 km.p.h. (157.319 m.p.h.)
Edwin Musick, Boris Sergievsky and ClmrlLs A. Lindbergh, Sikorsky $5-42 scaplane, 4
Pratt and \Vhltucy 670 HP Hornet engines, August 1, 1934,
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SPEED IFOR 2000 KILOMETERS (1242.739 MILES)
International Record. .. ... ... v, Speed, 319,778 km.p.h. (198.700 m.p.h.)
Mario Smmnm and Carlo Tonini, Italy, Cant Z. 306 seaplane, 3 Alfa Romeo 126 RC.34
750 HP vines, May S, 1937,
National (U ) Record, s oo Speed, 253.182 km.p.h. (157.319 m.p.h.)
Idwin Musick, Boris chmu sky and Charles A, Lindbergh, Sikorsky S-42 seaplane, 4
Pratt and W Intncx 670 HP “Hornet” engines, August 1, 1934

SPEED FOR 5000 KILOMETERS (3106.849 MILES)
Intern: moxn! Record....... ... . oo .S Speed, 308.244 km.p.h. (191,534 m.p.h.)
Mario Stoppani and Carlo Tonini, Italy, Cant Z. 306 ~Lmvhm‘, 3 Alfa Reomeo 126 RC.34
730 P engines, May 27-28, 1037,
National (UL8)) RECOTU . v vttt et e e e et et e e e e e e e e e e e None established.

CLASS C2—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE
International Record. oo it i i e e e e e e e e 8,951 mweters (29,366.737 1feetd
Mario Stoppani and Nicola di Mauro, Italy, Cant Z 300-B scaplane, 3 Alfa Ronieo
700 HP engines, at Monfalcone, November o, 1937.
National (U.S.) Record..eer e iriniiininiiiaanani., 6,074 MNeters (19,709.239 Icet)
Boris Sergievsky, Sikorsky S-38 scaplane, 2 Pratt and \\'hltnLy 424 HP ““Wasp” engines,
at Stratford, Connecticut, August 11, 1930.

SPEED FOR 1000 KILOMETERS (621.369 MILES)

International Record. .vverernrennnnrernonns Speed, 313.261 km.p.h. (194.651 m.p.h.)
Mario Stoppani and Amelio Novelli, pilots; Marco Luzzatti and Remigio Visintin, pas-
sengers; Italy, Cant Z. 506 seaplane, 3 I'iat A/39 R engines, July 7, 1936.

National (U S Recorde v vnnennvinanneaiaann Speed, 253.601 k. p.h. (157.580 m.p.h.)
Edwin Musick, Boris Sergicvsky and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4
Pratt and \Vhltne\ 670 TP “Ilornet” engines, August 1, 1934,

SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record.......vvverineneunennnn. Speed, 307.311 km.p.h. (190.954 m.p.h.)
Mario Stoppani and Amelio \O\LHI, pilots; Marco Luzzatti :md Remigio Visintin, pas-
sengers; Italy, Cant Z. 506 seaplane, 3 Iiat \/W9 R engines, JTuly 7, 1936,

National (U S.) Record.ovn oo, Speed, 253.182 km. p.h. (157.319 m.p.h.)
Edwin Musick, Doris gcxxzxm sky and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4
Pratt and \\’hltncy 670 IIP “Ilornet” engines, August 1, 1934,

CLASS C2—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023.11 1bs.)

ALTITUDE
International Record....... ..o ierriieeeeenueanens 7,410 meters (24,310.973 feet)
Mario Stoppani and Nicola di \hmo pilots; IForlivesi, mccl ranic; Italy, Cant Z 506-13

scaplane, 3 Alfa Romeo 700 HP engines, at Mouf'ﬂCunL, November 7, 1937.
National (U.S.) Record.. v veeunreerrerasaenenoseaeenon 6,220 meters (20,406.762 feet)

Boris Sergievsky and Raymond B. Quick, Sikorsky S$-42 seaplane, 4 Pratt and Whitney
670 HP “Iornet” engines, Bridgeport, Cormectlcut May 17, 1934,

SPEED FOR 1000 KILOMETERS
International Record. ... nnnnnn. Speed, 251,889 km.p.h. (156.516 m.p.h.)
AMario Stoppani and Ing. Antonio Maiorana, pllnt~, A, Spinelli, S. Forlivesi and R, T.
Smmm), crew; Italy, Cant Z 508 secaplane, 3 Isotta-Fraschini Asso 11 R.C. 836 HP
engines, Gr 1(10 IFaro Ancona-IFaro di Rimini temporary course, May 1, 193

National (U 5.) Record. oo e e e None  established.
SPEED FOR 2000 KILOMETERS
International Record.............. .. .. . ... Speed, 248.412 kmip.h. (154.356 m.p.h)

Mario Stoppani and Ing. Antonio Maiorana, pilots; A. Spinelli, 8. Forlivesi and R, T.
Suriano, crew; Italy, Cant Z 3508 seaplane, 3 Isotta-IFraschini Asso 11 R.C. 836 IIP
engines, rado- Faro Ancona-Faro di Rimini temporary course, May 1, 1937,

National (U.S.) Record. e e, e None established.
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LIGHT SEAPLANES—CLASS C2—THIRD CATEGORY
MULTI-SEATERS WEIGHT EMPTY LESS THAN 35 KGS. (771.610 LBS.)

AIRLINE DISTANCE
International Record......ovvovioiits e e eriee e 298.373 kilometers (185.4 miles)
Benjamin King, pilot; Daniel Brimm, co-pilot; United States, Aeronca C-3 seaplane,
Acronca E113A 36 HP engine, from North Deach, L.I,, N.1., to Whitney’s Landing,
Anne Arundel County, Md., June 16, 1935,

National (U.S.) Record.ceviiiiniiion i riienereasoaeninonsaneniecans Same as above.
ALTITUDE
International Record. vu o i inn it e i v ereenanas 3,523 meters (11,538.364 feet)
Lerris Moore, pilot: Mrs, Terris Moore, passenger: United States, Acronca C-3 miono-
plane, Acronca 113-B 36 HP engine, Boston, Mass, February 1, 1936,
National (U.S.) Record.oe v it ittt i it i tiee s ncacanannans Same as above.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record. v iovveeiiiiianeinae .. Speed, 143.540 km.p.hi. (89.191 m.p.h.)

De Viscava and Chaudet, France, Farman 230 scaplane, Salmson 40 IP engine,
Le Pecq-Bonnieres-Le Rhoule, June 26, 1931. : .
National (U.S.) Record.......... Cesee et ae e reee e None establizhed.

LIGHT SEAPLANES—CLASS C2—FOURTH CATEGORY
SINGLE-SEATERS WEIGHT EMPTY LESS THAN 250 XGS. (551.150 LBS.)

AIRLINE DISTANCE
International Record. . vun et rnnneeerinnenenannnans 370.656 kilometers (230.314 mil_cs)
Benjamin King, United States, Aeronca C-2 seaplane, Acronca EIL3A 36 I!P engine,
from Anacostia, D. C,, to Croton Bay, Ossining, New York, September 26, 1935.

National (U.S.) Record........ et et aiea e aaa e Same as above.
ALTITUDE
International Record..vuune it iiinainnneaanennn. 4,597 meters (15,081,976 feet)
Lenjamin King, United States, Acronca C-2 scaplane, Aeronca E113:A 36 HP engine,
Anacostia, D. C,, September 24, 1935.
National (U.S.) Record..eeeeee s coeneteeenoncaenncans J N Same as above.
SPEED I'OR 100 KILOMETERS (62,137 MILES)
International Record...vr e vttt itiie it aaeienasenan.s 80.931 mu.p.h.

Benjamin_ King, United States, Acronca C-2 scaplane, Aeronca E113:\ engine, Miami,
I'torida, December 11, 1935,

National (U.S.) Record. vt iinnrintteer e teteneanesnenensnaeans Same as above.
SPEED T'OR 500 KILOMETERS (310.685 MILES)
International Record. e s ot eeeoninean e s eenenarnneaeaenneonns 70.499 m.p.h.

Benjamin King, United States, Acronca C-2 scaplane, Aeronca E113A engine, Miami,
Tlorida, December 11, 1935.
National (U.S.) Record........ et r e e inaeaee e aeas Same as above.

AMPHIBIONS—CLASS C3

AIRLINE DISTANCE
International Record........ et er e 2,300.860 kilometers (1,429.685 miles)
Major General F. M. Andrews, pilot; Major John Whiteley, co-pilot; and crew, United
States, Douglas YOA-5 amphibian, 2 Wright “Cyclone” 800 H1P engines, from San Juan,
Puerto Rico, to Langley IField, Virginia, June 29, 1936.

National (U.S.) Record........ e vttt teaiiseeaeseenssreaenaas.Same as above,
ALTITUDE
International Record....ueveeinineiinirerennannnens 7,605 meters (24,950.712 {feet)

Boris Sergievsky, United States, Sikorsky S-43 amphibian, 2 Pratt & Whitney 750 HP
Hornet engines, Stratford, Connccticut, April 14, 1936.
National (U.S.) Record..vuuesevirreernenrenns eeen. feinereeresesas. . Oame as above.
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MAXIMUM SPEED
International Record.seeeeenernnnnnnnneennnns Speed, 370.814 km.p.h. (230.413 m.p.h.)
Major Alexander P. de Scversky, United States, Seversky Amphibian, Wright Cyclone
710 HP engine, Detroit, Michigan, September 15, 1935,
National (U.S.) Record..vuvevrnaenn. e Same as above.

SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD
International Record......................Speced, 337.079 km.p.h. (209.451 m.p.h.)
Major A, P. de Seversky, United States, Scversky Amphibion, Wright Cyeclone 1000
HP engine, at Miami, I'lorida, December 19, 19306,
National (U.S.) Record. .ottt it et e e e e e e Same as above.

SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOQUT PAY LOAD

International Record. ... ..o oo, Speed, 257.138 km.p.h. (159.778 m.p.h.)
Giuseppe Burei and Enrico Rossaldi, pilots; Gino Velati, passenger; Ttaly, Macchi C.94
amphibian, 2 Wright Cyclone 750 HT engines, Rovine Anscedonia-Faro IFiumicino-
Antignano temporary course, May 9, 1937,

National (U.S.) Record. . ... .. Speed, 160.854 km.p.h. (99.950 m.p.h.)
Harry Richman and George Daufkirch, Sikorsky $-39 amphibian, Dratt and Whitney
300 IIP engine, Miami, Florida, February 10, 1935,

SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD

International Record. . ........ ... ... ... . ... Speed, 248.967 km.p.h. (154.701 m.p.h.)
Giuseppe Burei and Enrico Rossaldi, pilots; Gino Velati, passenger; Italy, Macchi C.94
amphibian, 2 Wright Cyclone 750 HP engines, Rovine Ansedonia-IFaro IFiumicino-
Antignano temporary course, May 6, 1937,

National (U.S.) Record................... e e None established.

CLASS C3—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

ALTITUDE
International Record................ SR e 7,605 meters (24,950.712 feet)
Boris Sergicvsky, United States, Sikorsky $S-43 amphibian, 2 Pratt & Whitney 750 HP
ITornet engines, Stratford, Connecticut, April 14, 1936.
National (U.S.) Record.......iiiiiiiiiriiiieeinnenuneanennennne... . Same as above.

SPEED FOR 1000 KIL.OMETERS (621.369 MILES)

International Record........................ Speed, 257.138 knup.h. (159.778 m.p.h.)
Giuseppe Burei and Enrico Rossaldi pilots; Gino Velati, passenger; Italy, Macchi C.94
amphibian, 2 Wright Cyclone 750 IIP engines, Rovine Anscdonia-Faro [Fiumicino-
Antignano temporary course, May 9, 1937,

National (U.S.) Record........ ... ... .. ... ... et None established.

CLASS C3—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

ALTITUDE
Intg}fnatioxlal Reqord ..... P T R R T 6,432 meters (21,102.318 fect)
Giuseppe Burei and Enrico Rossaldi, Italy, Macchi C.94 amphibian, 2 Wright Cyclone
750 HP engines, Varese, April 15, 1937, i
National (U.b:.) Rccorq ....... sesee e A P .5,982 meters (19,625.925 feet)
Boris Sergicvsky, Sikorsky S-43, 2 P & W 750 HP Hornet engines, Stratford,
Connccticut, April 25, 1936.

SPEED FOR 1000 KILOMETIERS (621.309 MILES)

International Record..... PR e Speed, 257.138 km.p.h. (159.778 m.p.h.)
Giuseppe Burei and Enrico Rossaldi, pilots; Gino Velati, passenger; Italy, Macchi C.94
amphibian, 2 Wright Cyclone 750 HP engines, Rovine Ansedonia-IFaro Iiumicino-
Antignano temporary course, May 9, 1937,

National (U.S.) Record.....vove... P P None established.
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CLASS C3—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE v
International Record. e tiiiiine it inn i nnnnnes 5,982 meters (19,625,925 feet)
Boris Sergievsky, United States, Sikorsky S-43 'mmllh’m 2 Pratt & Whitney 750 HP
Hornet engines, Stratford, Connecticut, April 23, 1936,
National (U.S.) I\Lcord............................................A.Eame as above.
BALLOONS—CLASS A
First Catecory (600 cubic meters)
DURATION
International Record. . ovueeiiin it iiiiieiaveiinesnernneasa.22 hrs. 34 min.
Georges Cormier, IFrance, August 10 and 11, 1924,
National (U.S.) Record. v vvuervmverenisesieienennnnnas None has been established.
DISTANCE
International Record,.cvuiuesenerniinniniariienannas 804.173 kilometers (499.69 miles)
Georges Cormier, France, July 1, 1922, i
National (U.S.) Record..u.cverienricaeranrnseneeeeasesnann None has been established.

SecoND CATEGORY (601-900 cubic metcrs)

DURATION
International Record..eeseuer seeeseieseransestecnssansansserssaseas.23 hrs. 28 min,
Jules Dubois, France, May 14 and 15, 1922,
National (U.S.) Record. ... .coue reeennerosatncustoasosescseecnsansansnenns 19 hours.

W. C. Naylor and K. W. Warren, “Skylark,” Little Rock, Arkansas, to Crawford,
Tennessee, April 29-30, 1926.

DISTANCE
1,203 600 kms. (747. SSI miles)

International Record.ou.uieeeereesassissoecaanssonnnnnns
Iiug. Stuber, pilot: Werner Schafer, passenger; Germany, “‘Leipziger Messe 117" balloon,

from Blttcrfcld Gernnny to Pazariche, Russia, March 25 and 26, 1935.
660 kilometers (410 miles)

National (U.S.) I\LCDI(I ....................................
W. C. Naylor and K. W. Warren, “Skylark,” Little Rock, Arkansas, to Crawford,

Tennessee, April 29-30, 1926.

Tirirp Carecory (901-1200 cubic meters)

DURATION
International Record...veu.iveeeceioaecuneeesnanasenssasneeeouans. 26 hrs. 46 min,
E. J. Hill and A. G. Schlosser, United States, Ford Airport to Montvale, Virginia,
July 4-5, 1927,
National (U S.) Record...ve.cecaresereeroscosssenesioriossossannnnss Same as above.
DISTANCE

International Record. . vveevevenernarnervononenooones 1,238 kilometers (769.256 miles)
Georges Ravaine, France, from Basle, Switzerland, to Tokary Poland, September 25

and 26, 1932,
Natlonal (U.S) Record. . .vuunicneinnnienrans ous 920.348 kilometers (571 877 miles)
. U. Rasmussen, Ford Airport to Hookerton, North Carolina, July 4-5, 27.

Fourte CATEGORY (1201-1600 cubic meters)

DURATION

International Record....es..vviereieenrronenarsnnsanerensneneeooas. 2
E. J. Hill and A. G. Schlosser, United States, Ford Airport to Montvale, ergmla,

July 4-5, 1927,
Natianal (U.S) Record. o oo v o s e e oo e . Same as above
DISTANCE
International Record. . .v.veeuvenreneeevennsenennncnnns 1,238 kilometers (769.256 miles)
Geé)rgées Rgvame France, from Basle, Switzerland, to Tokary, Poland, September 25
and 2
Natlonal (U S.) Record. . vvuvnivrer itenineasnennnn 920.348 kilometers (571.877 miles)

. U. Rasmussen, Ford Airport to Hookerton, North Carolina, July 4-5, 1927,
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Firrn Catecory (1601-2200 cubic meters)

DURATION

International Record. ..o oo i ittt i et e 57 hrs. 54 min.
Z. Burzynski and W. Wisocki, Poland, Gordon-Bennett Dalloon Race, September
15-18, 1935.

National [ 8 T8 T 0T o U 51 h'om_‘s.
T. G. W. Settle and C. H. Kendall, Gordon-Bennett Balloon Race, Chicago, Illinois,
September 2-4, 1933,

DISTANCE
International Record. ... ..o oo oo o ..., 1,715.800 kilometers (1,065.642 miles)

Ernest Demuyter and Pierre Hoffmans, Delgium, from W arsaw, Poland to Micdlesza,
U.S.S.R., Sept. 1, 1936,

National (U.S.) Record. e e .. 1,550 kilometers (963.123 miles)
T, G W. Settle and Wilfred Bushnell, from Basle, Switzerland, to Daugieliski, Poland,
Sept. 25-27, 1932,

ALTITUDE
International Record............ ... ... .......... . 9,374 meters (30,754.329 feet)
Josef Iimimer, Austria, “OE-Marek Emmer 117 I)l”UUIl Vienna-lLac Nuesiedl, Sept.
25, 1937.
Nati(mul (U.S) Record. oo e None established.
Sixtir CaTeconry (2201-3000 cubic meters)
DURATION
International Record. ...t i e i 57 hrs. 54 min.
Z. ]8 ]:LITI)IISI\I and W. Wisocki, Poland, Gordon-Bennett Balloon Race, September
15-1
National (U.5.) Record. e uueiun it aiieantint e e eseee e e 51 hours.

T. G. W. Settle and C. H. Kendall, Gordon-Bennett Palloon lecc, Chicago, Illinois,
September 2-4, 1933,

DISTANCE
International Record........................ 1,715,800 kilomcters (1,065.649 miles)
Ernest Demuyter and Pierre THoffmans, ic]gium from Warsaw, DPoland to Miedlesza,
U.5.S.R., Sept. 1, 1936.
National (U.8.) Record. oo rerinn e, 1,550 kilometers (963.123 miles)
T. G. W. Settle and Wilfred Bushnell, from Basle, S\Ht/crhmd to Daugieliski, Poland,
Sept. 25-27, 1932,

ALTITUDE
International Record. . ... e .. 9,374 meters (30,754.529 fecet)
Josef Emmer, Austria, “OE-Marck Emmer 11" halloon, Vienna-Lac de Nuesiedl, Sept.
25, 1937.
National (U. S.) Record. ... o oo 8,690 meters (28,508,413 feet)

Capt. Hawthorne C. Gray, Scott Iield, Belleville, 1linois, March 9, 1927.

SevENTIL CaTeGoRY (3001-4000 cubic meters)

DURATION
International Record. o .t et it 57 hrs, 54 min,
Z. 7. B9L13rszyn5k1 and W, Wisocki, Poland Gordon-Bennett Balloon Race, September
15-18, 1
National (US) Record.. . vn o 51 hours.
T. G. W. Settle and C. H. I\endall Gordon-Bennett Balloon Race, September 2-4, 1933,
DISTANCE
International Record. ... ..o ... 1,715.800 kilometers (1,065.649 miles)

Ernest Demuyter and Pierre Hoffmans, Belgium, from Warsaw, Poland to Micdlesza,

U.S.S.R., Sept. 1, 1936.
Natlonal (U S.) Record..vvuveeninni i, 1,550 kilometers (963.123 miles)
G. W, Settle and Wllfxed Bushnell, from Basle, S\Vlt/erl:md to Daugicliski, Poland,

Sept 25-27, 1932.

ALTITUDE
International Record. ... ov i, .. 10,853 meters (32,811,132 feet)
Z. J. Burzynski, Poland, at Legjonowo, March 29, 1936,
National (U.S.) Record.....c.oonuinni. oo, 8,690 meters (28,508.413 feet)

Capt. Hawthorne C. Gray, at Scott IYield, Bellevxlle Illmoxs, March 9, 1927.
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Frontn Cartncory (4001 cubic wmciers or aore)

DURATION
International Record.......o.cvvennnn. heieresesanesten.ananna [N 87 hours.
H. Kaulen. Germany, December 13 to 17, 1913, .
National (U.S.) Record...... et e e eereeieteiuenennanar s [ 51 hours.
Gordon-Eennett Balloon Race,

Lt. Comdr. T. G. W. Settle and Lt. Charles H. Kendall,
Chicago, Illinois, September 2, 3, and 4, 1933.

DISTANCE
International Record...... e P feeeereanes 3,052.7 kilometers (1,896.856 miles)
Berliner, Germany, February 8, 9, and 10, 1914, . - 3
National (U.S.) Record. . v vevenniinercacasnen 1,887.6 kilometers (1,172,898 miles)
Canada, October 17-19, 1910,

A. R. Hawley, St. Louis, Missouri, to Lake Tschotogama,

ALTITUDE
International Record. .o e
Capt. Orvil A, Anderson and Capt. £
States, take-off 11 miles southwest of Rapid City, S.
White Lake, S. D., November 11, 1933,
National (U.S.) Record..couverumeninienninnracciarmaaacceernne. Same as ahove.

22,066 meters (72,394.795 feet)

.b.c.r't.\.\-'.' S«cxcnsnf)' S. Army Air Corps, United
D.. landing 12 miles south of

AIRSHIPS—CLASS B

AIRLINE DISTANCE )
6,384,500 kilometers (3,967.137 miles)

International Record. . oo eereaanrnseranesraran s ) 03 137
Dr. Hugo Eckener, Germany, L.Z. 127, “Graf Zeppelin,” 5 Maybach 450-550 I;IP
engines, from Lakehurst, N, J., U.S.A\,, to Friedrichshafen, Germany, October 29, 30,
31, and November 1, 1928,

National (U.S.) Record..... i tnreeme e .

None established.

GLIDERS—CLASS D

AIRLINE DISTANCE .
International Record. .o n o oo ieee s ean e 652.256 kms, .(405.293 miles)
Victor Rastorgoefl, U.S.S.R., GN-7 glider, from Moscow to the vicinity of Iarygen-

skava., May 27, 1937, ) 5 )
National (U.S.) Record. . vveiennaennn e ....254.759 kilometers (138.299”mlles)
du Pont-Bowlus sailplane, “Alhatross II” from

Richard C. du Pont, United States,
Elmira, New York to Basking Ridge, New Jersey, June 25, 1934

DURATION WITH RETURN TO POINT OF DEPARTURE .
36 hrs., 353 min,

International Record...... ... . FR R R R e
Kurt Schmidt, Germany, Grunau aby glider, “D.Loerzer” at Korschenruli, Prusse
Orientale, August 3 and 4, 1933. Y . )

National (U.S.) ReCOTd. .« suseenvanreoosasaasacsassassaenseroes 1 hrs,, 3+ min.
Ticut. William A. Cocke, Jr., Cocke “Nighthawk” glider, Honolulu, Hawaii, December

17 and 18, 1931.

ALTITUDE AROVE STARTING POINT _ .
International Record...... [ . e 4,325 meters (H‘ISQZJ‘OO;I{‘(?U
Heinrich Dittmar, Germany, “D-Condor” glider, at Campo dos Aftonsos, Brazil, Febru-

ary 17, 1934, 2

Natignnl (U.S.) Record..cveuun... v e 1,897 meters _(6,233;701\_4 feet)
Richard C. du Pont, du Pont-Bowlus sailplane, Albatross I, Elmira, New York, June
30, 1934.

HELICOPTERS—CLASS G
DURATION, CLOSED CIRCUIT .

International Record. ... ... ittt enesnnanssesns 1 hom‘_, 20 mius., 4_9 SCCC\’“‘I‘S-
Ewald Rohlfs, Germany, FW 61.VI, helicopter of Prof. TTenrich Focke, Siemens Sh
14a. 160 FII* engine, Dremen airport, June 25, 1937. . tablished

National (U.S.) ReCOTA. o oivn e s nsannerannnnrssanssasn s one established.

AIRLINE DISTANCE . .

International Record. ... ... nssen 108.974 kilometers (67.713 miles)
Melle. Hanna Reitsch, Germany, IFF\W 61, V 2, helicopter, from Stendal airport to
Tempelhof airport, October 25, 1937, .

; None established.

National (U.S.) Record. ..o von iy
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ALTITUDE
International 8 I 6,518 meters (21,384.470 fect)
Irene Vishnevskaya, pilot; Katherine Mednikova, passenger; U.S.S.R., N-9 mono-
_plane, M-11 130 I engine. at Moscow-Touchino, July 4, 1937,
National (U.S.) Lecord. veneeerveeeeeneseeannneneranans 3,349 mieters (12,627.915 feet)
Annctte Gipson, pilot; Mrs, John 17, Buckman, passenger; Monocoupe monoplane, Lam-
bert 90 1P engine, IFt. Lauderdale, Florida, April 26, 1936.

SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record, con i e iennnnnnen. Speed, 283.241 knup.h, (173.997 m.p.h.)
Madame Charnaux, pilot; Me, Mahe, passenger; Irance, Caudron Rafale mono-
plane, Renault Bengali 140 HP engine, Villesauvage-la Marmogne, May 8, 1937,

National (U.5) Record. . vvuennrnreneensnaes.Speed, 262,169 knup.h. (166.632 m.p.h.)
Miss Helen MacClosky, Monocoupe monoplane, Warner Super Scarvab 145 HP engine,
at Miami, Florida, January 15, 1935,

SPEED FOR 1000 KILOMETERS (621.369 MILES)
International Record v oveninienine civennnnnnn .- Speed, 2350.086 km.p.h, (155.396 m.p.h.)
Miss IHelene Boucher, France, Caudron Rafale airplane, Renault-Dengali 145 HP
engine, lstres, July 8, 1934,

National (U.S.) Record cove.iviivevannennnes N None established.

LIGHT AIRPLANES—CLASS C—SECOND CATEGORY
SINGLE-SEATERS WEIGHT EMPTY LESS THAN 450 KGS. (992.070 LBS.)

AIRLINE DISTANCE R
ve.2..2,976.910 kilometers (1,849.763 miles)

International Record......covevvuee.nnn e ]
Madame Mary Bastie, France, Klemm monoplane, Salmson 40 HP engine, from Le
Bourget to Urino, Russia, June 28 and 29, 1931, i

National (U.S.) Record...ee.vecvevananan e ireeeereinea v.....None established.

ALTITUDE

International Record.......... J e ...7,338 meters (24,074.731 feet)
Mile. Maryse Hilsz, France, Mauboussin M22 monoplane, “Corsaire,” Salmson 9 AZR3
75 HP ine, Vill; ay, September 24, 1935. B
" COFES Reomcpublay, September 5,516 meters (18,097.058 feet)

National (U.S.) Record..... [ e [P 3 . 1
Mrs. May Haizlip, Buhl “Bull Pup” monoplane, Szekely 85 HP engine, at St. Clair,

Michigan, June 13, 1931.

SPEED FOR 100 KILOMETERS (62.137 MILES) o
International Record, . .....viiveueecenarnnn Speed, 218.18 knuph. (135.570 m.p.h.)

Miss V. Grisodoubova, U.S.S.R., UT-1 monoplane, M-11 150 D engine, Moscow-
Touchino, Octoher 7, 1937, 3047

National (U.S.) Record......vivrvueneonns Speed, 198.347 koup.h, (123247 m-p-h.)
Annette Gipson, Monocoupe monoplane, Lambert 90 HP engine, Newark, New Jersey,
July 30, 1936.

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES)

PEED IFOR 100 KILOMETER 2.137 MILES) -
S y o0 TERS (6213 Speed, 283.261 km.p.h. (177.253 m.p.h.)

International Record.......... e K S ? HI
Madame M. Charnaux, France, Caudron Rafale monoplane, Renault Bengali 140
engine, Villesauvage-La Marmogne course, May 8, 1937. blished

National (U.S.) Record....vvverivereeennnnansnes e e None established.

SPEED FOR 1,000 KILOMETERS (621.369 MILES)

International Record........vvviuenneane s Speed, 263.991 km.p.h. (164,036 m.p.h.)
Madame M. Charnaux, France, Caudron Rafale monoplane, Renault engine of 6.33
liters cylinder displacement, Villesauvage course, September 8, 1937. R

National (U.S.) Record..venvununrnnnnannnnns e None cstablished.

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES)

SPEED FOR 100 RTLOMETERS (62.137 MILES) .
International Record. . ... ... .. ..., peed, 283.241 kmup.h (173).997 m.p.h.)
senger; lrance, Caudron Rafale mniono-

Madame Charnaux, pilot; Mlle. Mahe, pass L

plane, Renault Bengali 140 HP engine, Villesauvage-La Marmogne course, May 8,

1937, .
None established.

National (U.S.) Record.....ivieiinnnnnennoearssossiseeeseans
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MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE-
MENT OF LESS THAN 2 LITERS (122 CUBIC INCHES)

SPEED FOR 100 KIT.OMETERS (62.137 MILES)

International Record. ..o e oo e e i Speed, 143.850 km.p.h. (89.38¢ m.p.h.)
Miss Marie Doubkova, pilot; Miss Svobodova, passenger; Czechoslovakia, Praga-Baby
airplane, Praga 3. 39 HP cengine of 1.9 liters, at Praha-Kbely airport, November
20, 1937,

National (ULS.) Record. vt e e e e e e e e None established.

SEAPLANES—CLASS C2

ALTITUDE
Imternational Record. .. ... e e 8,864 meters (29,081.304 feet)
1011’“ Ossipenko, U.S.S.R., “canat volant™ monoplane scaplane, A M3+ 730 P
engine, at Sebastopol, AMas 1937.
National (U.8.) Record..v.vvn.... 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.

CLASS C2—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 LBS.)

ALTITUDE
International Record. .. .. . o i 7.603 meters (24,950 3_; fﬂ‘ﬂ)
Poline Ossipenko, USSR, “eanot volant” monoplane seaplane, AM-34 730 11
engine, at Schastopol, May 25, 1937, . .
National (U.S.) Record. .. ..t oe i s aieiaeeasee .. None established.

CLASS C2—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 LBS.)

ALTITUDE
International Record. ... .o i o oo, 7,009 meters (33~Q?3~ feet)
Poline Ossipenko, ULS. ‘canot volant”” monoplane  seaplane. A M34 0 1P
engine, at Schastopal, \[1) .'_’:: 1937. .
National (U.S.) Record. oo ittt et i nenane e None established.

LIGHT SEAPLANES—CLASS C2—FIRST CATEGORY
MULTI-SEATERS WEIGHT EMPTY LESS THAN 680 KGS. (1,499.128 LBS.)
ALTITUDE

International Record. .ot iiieenenennasdy 67 meters (10_,77‘13.483 feet)
Miss V., Grisodoubova, pilot; K. Slobogensko, passenger U.S.8.R., UT-2 seaplane,
Renault 140 HDP engine, at Mu\co“, October 15, 1937, -

National (U.S.) Record. oo it it it e s eeans 1,850 meters (6,069.542 feet)

Crystal MO\\'ry and Alice Bender, Kittyhawk scaplane, Kinner 125 IHP engine, Miami,
I'lorida, December 12, 1936.

SPEED IFOR 100 KILOMETERS (62.137 MILES) .
International Record........ ... oo iiiiiniienn Speed, 200 km.p.h. (124,274 m.p.h)
Miss V. Grisodoubova and Miss K. Slobogensko, U.S.S.R,, UT-2 Yakavlev seaplane,
Renault 140 P engine, Moscow-Touchino, October 9, 1937,
National (U.S) Record. oo vvi i ii ittt ia e Speed, 127.361 km.p.h. (79.138 m.p. b))
Miss Crystal Mowry, pilot; NMiss Edith McCann, passenger; Kittyhawk seaplane, Kin-
ner 125 HP engine, Miami, Florida, December 9, 1936.

LIGHT SEAPLANES—CLASS C2—SECOND CATEGORY
SINGLE-SEATERS WEIGHT EMPTY LESS THAN 570 KGS. (1,256.622 LBS.)

ALTITUDE
International Record..o.ioveiirvniiiinn . iunnnenaanes. 5,554 meters (18,221,729 feet)
Marquise Carina Negrone Italy, Bred"l 15 seaplane, Iqotm Traschini-Asso 80 engine, at
Genes, May 5, 1934,
National (U.S.) Recordene e ionieneieiinannns eieeneeesseve.as.s..None established.
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SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record. .. i e iiiinnnnnenns Speed 190.88 km.p.h. (118.607 m.p.h.)
Miss V. Grisodoubova, U.S.S.R., monoplane scaplane, M-11 150 HP cngine, at Mos-
cow, October 9, 1937,

National (U.S.) Record....... ... ... ... Speed, 107.299 km.p.h. (66.672 m.p.h.)
Margaret Bain Tanner, Acronca seaplane, Aeronca E113A 36 HP engine, Hampton,
Virginia, August 8, 1936

LIGHT SEAPLANES—CLASS C2—THIRD CATEGORY
MULTI-SEATERS WEIGHT EMPTY LESS THAN 350 KGS. (7771.610 LBS.)

ALTITUDE
International Record..... [ P N 1,777 meters (5,830.041 feet)
Miss Crystal Mowry, pilot; Miss Lillian_Bishop, passenger; United States, Aeronca
seaplane, Acronca 36 HP engine, Miami, Florida, December 10, 1936.

National (U.S.) Record. ..ttt iiiatinnanaennans Same as above.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record........................Speed 111,063 km.p.h. (69.011 m.p.h.)

Miss Crystal Mowry, pilot; Miss Fdith McCann, passenger; United States, Aeronca
seaplane, Acronca 36 HP engine, Miami, Florida, December 10, 1936.
National (U.S.) ReCOrd. et i iniiii i iiittttenencaaanasnas Same as above.

GLIDERS—CLASS D
(Single-Place)
DURATION WITH RETURN TO POINT OF DEPARTURE

International Record. ... e 24 hrs., 14 min.
Miss Wanda Modlibowska, Poland, “Komar” glider at Bezmiechowa, May 13-14, 1937.
National (U.S.) Record. . v iiitiiianit i iieantonenee, None established.
AIRLINE DISTANCE
International Record. .. ...t i 349 kilometers (216,858 miles)

Hanna Reitsch, Germany, Reiher D-11.95 Glider, from the Wasserkuppe to Hamburg-

Fuhlsbuttel airport, July 4, 1937
National (U.S.) ReCord. . vu ittt ittt nannnaeatnnannennn None estahlished.

HELICOPTERS—CLASS G

AIRLINE DISTANCE
International Record.............. S TP N 108.974 kilometers (67.713 miles)
Miss Hanna Reitsch, Germany, I'W. 61, V 2, hclicopter, from Stendal airport to
Tempelhof airport, October 25, 1937
National (U.S.) Record. . ... ittt i None established,
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Monthly Air Transport Operations
Air Lines of the United States?
(Corrected tables compiled by U. S. Bureau of Air Commerce)
Miles Puassenger Mail Express
1035 Flown Puassengers Miles Pound-IMiles Pounds
January........ 3,003,000 17,251,351 508,804,263 201,483
February....... 4,024,541 45,404 20,200,851 528,307, 6()0 20,200
March. ... »hsnyoav 00,815 20,033,603 043,043,023 303,000
Aprl.......o ... 4,873,350 71,270 30,000,307 03:,;00,6()2 378,043
May......o.. . 5,421, ;,) 735,305 oo 700,708 600,748,710 404,153
June........... 5,073,244 82,531 }(),5,551 077,231,008 402,301
July. . ... . 0,200,600 04,338 32 728,500,715 170,031
August ... 0,403,280 60,274 701,384,770 50
September. ... .. 5,000,328 85,753 733,874,751
October. . ...... 5,052,435 70,004 807,456,324
November...... 4,015,268 50,303 717,204,150
December. ... .. 5,100,188 04,148 558,000,305
Total...... 63,540,233 860,761 8,205,410,188
19350
January........ 4,045,000 53,013 22,572,842 761,833,420 443,278
February....... 4,072,033 52,700 22,073,083 743,844,003 347,002
March., .. ... ... 5,027,723 84,010 36,020,506 002,748,876 060,/83
April.. .o ool 5,032,330 82,110 3.1,755,007 885,274,141 578,582
May........... 0,251,010 105,260 13,707,018 020,028,971 308,060
June........... 6,303,450 105,000 43,861,108 040,827,992 800,.409
July...ooooioo 6,853,976 120,549 48,403,255 1,055,014,828 721,525
August......... 0,867,100 110,257 17,805,432 1,051,115,1460 674,173
September...... 0,500,539 111,260 18,148,808 008,803,813 781,804
October........ 0,740,223 112,680 10,300,1.13 1,060,488, 140 020,702
November. . .... 6,400,739 106,759 48,300,910 934,287,503 872,901
December. ... .. 0,262,184 00,734 15,088,782 1,166,014,401 827,740
Total...... 73,303,830 1,147,060 491,744,053 11,482,872,622 8,350,010
1937
January........ 5,077,771 60,700 27,258,300 907,002,712 681,038
Iebruary....... 5,131,020 75,470 32,028,500 1,003,250,470 625,404
March......... 6,279,181 03,311 11,900,750 1,174,070,037 720,070
April..o oo 6,202,207 00,420 30,243,545 1,007,007,786 697,613
May........... 06,728,312 110,022 47,767,555 1,104,130,025 730,052
June........... 6,711,500 122,807 52,870,770 1,120,742,717 805,412
July........... 7,123,789 133,139 50,153,733 1,124,011,779 729,840
August......... 7,160,434 135,032 57,045,770 1,151,850,037 733,180
September. ... .. 7,139,078 142,638 50,820,903 1,1.46,800,144 886,674
October........ 7,031,084 120,313 55,314,537 1,202,050,001 854,605
November. ..... 6,200,583 03,085 10,567,075 1,121,521,232 607,177
December. .. ... 5,740,375 83,459 38,147,247 1,233,749,011 751,133
Total...... 76,000,163 1,207,530 510,028,407 13,300,4060,117 8,014,007

! Does not include territorial operations,

extensions.

but does include Canadian and Latin American
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U. S. AIR MAIL SERVICE
From report of the Postmaster General for fiscal year 1937.

Mileage and cost of service on Government-operated and contract air mail routes for the
fiscal years 1918 to 1937, inclusive

Fiscal year Miles flown Cost of service Azerage cost
per mile
Government operation:
I0I8. o 16,009 $  13,0604.00 $o0.850
b 4B o T 160,000 717,177.00 4.481
TO20 . c ittt e e et 540,244 1,20.4,405.00 2.302
D €9 35 O 1,554,085 2,053,882.00 1.707
122, t vt sieie et 1,537,027 1,418,146.c0 .922
TO23 et e e e ene e 1,500,637 1,807,151.00 1.193
TO24. oot iiie e 1,522,703 1,408,07.4.00 084
TO25 e 4 aee e et e 2,070,704 2,743,750.00 1.321
1020, ottt 2,250,137 2,782,422.00 1.233
FO27 i i et i e 2,320,553 2,255,010.00 908
1028, o e 173,037 166,314.00 L0560
Contract Air Mail Service

10200 i i 300,345 80,753.71 226
027 ot e et e 2,805,781 1,303,227.82 .486
1928 . oo 5,585,224 4,042,777.16 724
TO20 0 4 e ae e 10,212,511 11,160,015.13 1.004
030 i e e 14,030,408 14,618,231.50 .078
D €0 5 S 21,381,852 10,043,005.56 792
1032 e e et et e 32,202,170 10,938,122.01 .O10
TO33 oo e ane e 35,000,811 10,400,204.81 .540
L0354 o e men e 20,111,474 112,120,050.64 417
1035 e et e ee e 31,1.47,8%5 1 8,814,005.42 .283
TO30. e e 38,600,732 1 12,034,003.60 311
TOB7 e et e 30,058,310 1 12,722,2806.00 318

L Subject to final adjustment.

Statistical report showing the miles of service scheduled and actually flown and weight of
mails dispatched (domestic lines) during the fiscal years 1926-37

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

1020, i 3,507 411,070 300,345 1 3,000
L1027 it et inevanonnenn 5,551 3,002,010 2,805,781 473,102
1928, . it e 10,032 5,090,048 5,585,224 1,861,800
TO20. s et vnv v aaennnenns 14,400 11,032,508 10,212,511 5,035,680
1030 v e eeiiinanes 14,907 16,228,453 14,039,408 7,719,008
2o X F F 23,488 22,007,169 21,381,852 8,579,422
1032t st iietennneaeanans 20,7458 34,500,483 32,202,170 8,845,007
T033 e uneennennnneanne- 27,079 38,114,425 35,900,811 0,741,788
T034u e it iee e 2 28,820 31,223,041 20,111,474 6,476,919
TO35 e e ceeam e 28,884 33,770,001 31,147,875 10,775,248
1030 0 it 20,198 40,802,141 38,600,732 15,377,993
TO37. v 29,022 42,051,957 30,058,310 19,553,543
Total.............. 280,142,002 202,350,502 02,044,160

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.



FLYING FACTS AND FIGURES 139

U. S. AIR MAIL SERVICE

From report of the Postmaster General for fiscal year 1937.

Statistical report showing the pounds of domestic air mail dispatched, by months, during the
nscal years 1034-37

1934 1935 1936 1057

July. ..o oo 644,172 682,520 1,160,737 1,616,191
August. ... 6go,177 776,173 1,224,623 1,023,239
September............ 643,621 730,193 1,172,205 1,559,380
October. .. ........... 065,458 010,416 1,203,369 1,620,711
November............ 631,748 823,737 1,181,678 1,511,117
December............ 657,203 031,425 1,317,774 1,778,012
January.............. 643,278 820,286 1,177,753 1,410,074
February............. 526,003 858,200 1,167,633 1,538,470
March............... 198,402 1,002,269 1,396,077 1,700,010
April. ... il 241,856 1,036,790 1,355,200 1,005,230
May.oooviiin 380,721 1,108,315 1,444,013 1,000,011
June.............. ... 544,200 1,082,819 1,476,469 1,720,530

Total.......... 6,470,910 10,775,248 15,377,993 10,553,543

Note.—The above poundage figures were determined by ascertaining the weight of mail
dispatched monthly on each route, and then consolidating the route totals to obtain monthly
totals for all routes combined. As the same mail was frequently carried over 2 or more routes,
the figures shown do not, in any sense, represent the weights of originating air mail.

U. S. AIR MAIL SERVICE

From report of the Postmaster General for fiscal year 1937.

Statistical report showing the domestic air mail pound-miles performed, by months, for the
fiscal years 1934-37

193¢ 1935 1936 1037

July. ..ol 455,508,151 454,192,862 728,500,715 1,055,014,828
August.........ooiin. 476,472,388 511,005,729 761,384,770 1,051,115,140
September............ 443,327,027 487,700,543 732,874,751 998,803,813
October.............. 463,825,148 580,238,702 807,450,824 1,060,488,440
November............ 431,371,394 510,204,870 717,204,450 084,287,503
December............ 451,217,496 581,405,002 858,000,895 1,160,914,401
January.............. 436,385,848 508,804,203 761,833,420 007,002,712
February............. 348,380,704 528,397,869 745,844,995 1,003,250,470
March............... 136,022,503 043,043,023 002,748,876 1,17.4,070,037
April. . ... oL 188,450,222 632,500,602 885,274,141 1,007,607,786
May................. 307,332,754 669,748,710 920,628,071 1,104,136,025
June.......... ... ... 374,500,801 677,231,008 049,827,692 1,120,742,717

Total.......... 4,513,880,520 6,700,486,632 9,771,841,815 |12,732,530,874




U. S. AIR MAIL SERVICE

From report of the Postmaster General for fiscal year 1937.

Statistical report showing by routes the miles of service scheduled and actually flown, pound-miles performed, and the amount paid air mail contractors
for service by airplanes during the fiscal year ended June 30, 1037

Route

[N
[

O WL D H

(AN ST NI N

Miles of service

Pound-miles performed

Payments to contractorst

Contractor Terming . 0 P - >

dctudlly creent creent e creent

Scheduled Sown Aown Tatal of whele Total of whole

United Air Lines Transport Corp..} Newark-Oakland......... 6,202,030 | 6,065,770 | 07.80 | 3,806,101,172 | 30.30 | S2,425,020.10 | 10.07
e Seattle-San Diego. ....... 1,737,113 | 1,700,092 | 08.23 401,234,347 3.86 1487,347.85 3.83
e Salt Lake City-Seattle. .. .| 1,200,345 | 1,106,300 | 08.03 245,424,032 1.03 308,770.14 | 3.13
5 0T 20 S EEPU PN 0,148,307 | $,008,861 | 98.04 | .4,002,850,151 | 30.15 3,312,044.00 | 20.03
American Alrlines, Inc........... Fort Worth-Los Angeles...| 1,028,737 | 1,502,423 612,110,003 4.81 525,050.38 413
P Newark-Chicago......... 1,525,743 | 1,477,075 738,008,043 5.50 587,120.73 4.61
e Boston-Newark. ......... 153,272 415,045 | 01.70 73,210,020 .58 133,720.83 1.07
L Boston-Cleveland. ........ 032,073 588,404 | S06.17 20,280,300 .10 188,202.08 1.48
LY Cleveland-Nashville. ... .. 703,711 001,805 | 04.04 53,804,057 2 178,8.48.50 1.40
LN Albany-Fort Worth....... 2,129,742 | 2,010,433 | 04.40 602,860,313 173 508,003.75 4.00
s Washington-Chicago. ... .. 083,720 854,756 | 86.80 73,570,807 58 270,300.03 2,20
e Chicago-Fort Worth...... 714,580 677,035 | ©0.03 153,010,524 1.22 101,013.0.4 1.51
Total. oo oer o s 0,152,487 | $,578,886 | 03.73 | 2,330,100,385 | 18.30 2,505,005.0.4 | 20.40
Northwest Airlines, Inc.......... TFargo-Seattle. . .......... 1,000,677 | 1,845,788 | 06.81 440,343,754 3040 575,808.02 453
e Chicago-Pembina......... 1,240,773 | 1,171,787 | 04.44 334,123,003 2.02 351,3.40.08 2,70
Total, o e e s 3,147,450 | 3,017,575 | 05.87 774,407,777 6.08 627,158.00 20
North American Aviation, Inc Newark-New Orleans. . ... 1,767,408 | 1,615,723 | or.32 305,274,115 2.40 410,345.15 3.30
B A Newark-Miami........... 1,745,731 | 1,073,410 | 05.80 018,104,510 4.85 404,220.00 3.80
TR Chicago-Jacksonville... ... 367,040 285,860 | ¢..00 213,343,013 1.08 340,604.10 2,72
P New Orleans-Houston. .. .. 243,004 220,836 | 03.58 17,013,043 B R 71,500.08 .50
Total. .o | e s 5,120,602 | 4,804,820 | 03.72 | 1,154,330,400 0.07 1,331,700.02 10.47
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14

32

13
19
24
20
27
29

31

Transcontinental & Western Air,
Yo
Chicago & Southern Air Lines, Inc.
Western Air Express Corporation.
National Parks Airways, Inc.. ...
Delta Air Corporation. .........
Hanford Airlines, Inc............
Boston-Maine Airways, Inc......
Varney Air Transport, Inc.......
G.T.Baker...............o.n
Inter-Island Airways, Ltd........

Total. .. ..ovviii it

Grand total, .............

U. S. AIR MAIL SERVICE (Cont.)

Chicago-Dallas...........
Amarillo-Brownsville. ... ..

Washington-Detroit. .. ...

Detroit-Milwaukee. . ... ..

Cheyenne-Pucblo.........
Billings-Cheyenne. . ......

Newark-Los Angeles. ... ..
Chicago-New Orleans. . ...
Salt Lake City-San Dicego. .
Great IFalls-Salt Lake City.
Charleston-Dallas. . ......
Minneapolis-Tulsa........
Boston-Bangor-Burlington
Pucblo-El Paso...........
Jacksonville-St. Petersburg
Honolulu-Hilo-Lihue......

694,190 045,110 | 95.00 281,072,801 2,21 273,305.54 2,15
870,390 803,088 | 92.50 114,700,005 Ho 218,58.4.8.4 1.72
1,804,586 | 1,750,198 | 03.87 305,803,400 3.11 401,080.38 3.87
041,137 853,002 | 90.04 125,544,010 .08 284,231.00 2.23
348,851 320,321 | 03.54 11,070,237 .04 107,500..41 .83
1,280,088 | 1,170,413 01..43 150,014,853 1,07 302,038.40 3.08
280,035 201,121 | 03.03 21,548,727 17 77,374.70 01
305,140 282,570 | 92.01 8,312,115 .07 82,8.40.03 03
585,775 543,007 | 92.82 20,800,8.12 2.4 100,221,600 1.20
5,040,452 | 5,403,054 | 906.70 | 2,603,012,753 | 21.10 1,752,104.01 | 13.77
1,100,223 | 1,105,875 02,22 77,027,008 O1 330,5350.07 2.00
1,037,208 000,080 | 00.12 328,073,141 2.58 S40,4.47.10 2.72
078,503 038,491 04.10 33,880,203 .20 212,250.32 1.07
1,218,430 | 1,107,200 | ¢0.87 02,535,402 73 321,005.38 2.53
742,721 687,073 | 02.03 44,040,508 35 220,117.30 1.73
424,330 301,088 | 85.24 6,022,004 .03 120,515.03 .05
300,570 374,002 03-75 13,717,020 11 108,80.4.52 .80
18.4,900 177,005 | 40.25 13,107,400 .10 48,051.35 .38
202,124 201,017 | 0Y.45 3,585,024 .03 50,251.25 30
11,736,482 (11,114,800 | o.4.70 | 3,308,370,070
12,051,057 30,058,310 05.02 | 12,752,530.87.4

L Subject to final adjustment.
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MONTHLY PRODUCTION AND SALES STATISTICS

Military and Salable Commercial Aircraft

PRODUCTION
1930 1937

Military Comnrercial Military Commercial

Units Value Units Value Units Value Units Value
January ... 53 S1,143,537 38| § 200,057 23 | 81,413,057 113 | 81,178,007
February .. 174 1,020,302 [$1e] 477,010 30 2,035,500 120 1,217.050
March.. .. 63 1,150,057 0t 602,084 50 2,103,010 150 1,001,013
April. ... 50 1,224,523 133 1,002,504 31 2,230,302 133 1.931,3850
May...... 67 1,701,700 150 1,041,141 KR 2,084,030 274 2085772
June...... Sy 2,184,300 182 1,310,003 03 2,427,080 270 1,772,397
July. ... 77 1,710,970 197 1,010,337 78| 3,483,053 201 1,053,735
August. ... 36 530,708 167 382,284 100 1,100,075 313 2,005,181
September . 48 1,033,600 137 1,123,411 [oX? 3,435,240 213 1,300,833
October. ... 84 1,630,004 100 1,173,154 100 4,350,012 164 1,472,010
November . 79 2,023,440 12, 1,220,072 130 4,234,407 74 637,109
December. . 04 2,341,438 TI1 1,530,512 17.4 5,000,403 120 1,051,500
Total....| 1,1911$27.856,1991| 1,550 (812,370,835 010 1837,071,100 1 2,281 (810,188,045

DELIVERIES
1036 1037

Military Commercial Military Commercial

Units Value Units Value Units Value Units Value
January ... 47 | S1,031,130 371 S 333,703 20 | $1,446,220 | 103 | $1,159,307
February .. 56 023,402 50 102,040 30 2,035,300 135 1,223,444
March..... 68 1,182,500 87 003,850 50 2,215,308 154 1,030,421
April. ... .. 50 1,220,203 136 1,631,025 51 2,230,502 150 1,000,302
May...... 67 | 1,791,700 | 1501 1,030,471 44| 2,004,043 | 256 | 2,047,332
June...... 84 2,202,414 180 1,323,020 03 2,430,575 254 1,713,189
July....... 77 | 1,717,571 190 | 1,005,387 78 1 3,400,000 | 275 | 1,737,300
August. ... 37 553:357 162 034,086 | 105 | 4,003,256 | 277 | 2,032,030
September . 48 1,010,488 138 1,100,302 04 3,451,733 241 1,346,068
October. ... 84 1,046,003 144 1,153,014 100 4,357.508 16 1,497,281
November . 84 2,120,741 117 1,223,508 130 1,210,712 101 668,425
December. . 95 2,354,008 122 1,600,518 172 4,008,826 119 1,050,150
Total....| 1,0241{$20,808,0161] 1,528 |S12,535,520 0419 537,095,528 | 2,238 [S19,230,650

All values represent planes less engines. )
t Includes 227 military plines, valued™at $9,108,381, produced and delivered, and reported
for calendar year only, and not entered in monthly reports.
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MONTHLY PRODUCTION AND SALES STATISTICS

Military and Commercial Aircraft Engines

PRODUCTION
1030 1037

Military Commercial Military Commercial

Units Value Units Value Units Value Units Value
January . .. 130 | S 050,607 145 | S 470,802 212 |S 1,503,053 170 |S 022,560
IFebruary .. 153 1,032,050 142 417,200 121 703,335 287 1,023,880
March. .. 143 1,004,325 132 551,351 103 1,135,045 | 331 1,360,213
April. ... 117 1,751,304 232 835,717 105 1,307,005 | 360 | 1,508,039
May...... 100 1,424,750 220 720,889 150 1,277,508 425 1,570,342
June...... 110 050,100 255 809,236 120 1,050,050 480 1,038,120
July....... 155 | X1r4,015 | 274 070,083 | 123 884,025 | 533 | 1,702,733
August. ... 121 010,150 255 588,888 2350 1,841,381 383 1,024,748
September .| 191 1,581,508 183 050,923 174 1,220,003 347 721,457
October. . .. 181 1,470,000 106 542,080 100 1,208,038 268 1,308,425

November . 102 1,070,071 191 403,773 145 1,054,308 217 1,200,22
December. . 103 1,173,377 208 792,089 194 1,550,087 258 1,344,053
Total....| 1,801 |S14,500,708 | 2,433 | $7,520,000 | 1,080 |S14,828,850 | 4,095 [$15,200,820
DELIVERIES
1936 1937

Military Commercial Military Commercial

Uhnits Value Unils Value Units Value Units Value
January ...| 130 !$ 950,067 140 | § 494,400 212 |S 1,513,552 167 1S 508,781
February ..| 153 1,050,300 143 430,487 121 8or1,872 271 050,201
March.. ... 143 1,098,581 185 668,420 167 1,167,323 341 1,384,371
April...... 117 1,757,744 250 006,103 163 1,315,080 383 1,582,701
May...... 171 1,436,080 238 747,007 157 1,285,032 408 1,520,571
June. .. ... 113 004,005 283 055,204 120 1,050,050 501 1,003,813
July....... 153 1,114,015 274 668,056 123 884,925 534 1,837,405
August. ... 718 030,150 203 615,704 250 1,841,381 362 1,078,260
September .| 194 1,584,508 172 635,041 174 1,220,005 325 682,024
October....] 173 1,458,325 184 554,040 160 1,208,038 283 1,309,036
November . 102 1,085,150 185 452,798 145 1,054,368 197 1,200,003
December. . 163 1,170,521 210 807,366 104 1,550,087 248 1,207,070
Total....] 1,704 (814,610,453 | 2,527 | $7,040,015 | 1,094 [$14,804,113 | 4,020 |$15,243,577




PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES
Commercial and Military

Production—1936

Deliverics—1030

Production—1937

Deliveries— 1037

Type Places
Unils Value Units Value Units Value Units alue

Biplanes I < S o | e o | e o | ...
. 2 5 S 13,563 0 S 10,003 13 S 79,153 12 S 74820
Open Cockpit.....vvunns. 3 1 7,734 I 3,528 1 8,107 1 8,107
Up o | .. o | oo o | e o | ..
qu—tqtal ..... I TP TR 6 S 21,207 7 S 23,731 1.4 S 87,200 13 N 82,033
Cabin Single-Engine......... All 211 1,192,003 214 1,202,018 201 1,180,370 104 1,172,237
Cabin Multi-Engine......... All | o | oo o | il 4 125,22 4 131,815
Total Biplanes|....... 217 S 1,213,302 221 S 1,310,040 210 S 1,390,003 211 S 1,380,085
Monoplanes I I 1,258 1 1,258 [ < T T
. 2 30 105,250 32 03,315 33 02,023 24 87,055
Open Cockpit, . ..viuen. .. 3 O | e o I ... g 403,200 g 404,200
Up o | ... o | oo [< T I o | ...
Sub-total. .. oo e 40 S 106,508 33 S 5,073 42 S 403,225 33 S 490,255
1 22 S 75,005 22 80,150 [ J NN [< T IO
. . 2 888 1,143,241 860 1,134,520 1,523 1,773,372 1,500 1,87.4,077
Cabin Single-Engine....... 3 82 330,280 34 335,010 110 492,020 101 453,200
4 183 700,091 180 707,100 175 071,420 175 047,819
Up o | ... o | oo o | o o | ..o
Sub-total............ ..o 1,175 S 2,250,207 1,140 S 2,204,383 1,808 S 3,237,418 1,782 S 3,275,000
Cabin Multi-Engine......... All 03 5,705,755 04 5,822,100 183 11,404,713 184 11,510,013
Total Monoplanes{....... 1,308 S 8,152,470 1,273 S 8,181,048 2,033 S15,227,3350 1,660 S135,282,204
Seaplanes.................. All 10 058,703 11 001,001 S 1,07.4,500 7 1,073,373
Amphibions. ........... ... All 23 2,015,208 23 2,043,208 21 1,488,020 21 1,488,020
Autogires. ... All 1 10,000 o | i | e o | e
Cpmmerpjal Total.....o ool 1,550 812,370,835 1,528 812,535,520 2,281 S16,188,0.45 2,238 S1y,230,050
U. S. Military Total.........[....... 1,141 $27,830,190 1,024 $260,808,410 .41 837,071,100 40 S37,0058,528
Grand Totall....... 2,700 $10,210 034 2,552 S$30,.43.4,442 3,230 S30,200,103 2,187 850,326,178
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1035 1030 1937
Scheduled air-line operations—
Continued
Miles of mail airways (domestic and
foreignl). ... ... ...l 51,428 51,740 57,480
Miles flown:
Daily average (domestic and foreignt). . 17.4,084 201,017 210,048
Mail (domestic and foreignl). ......... 30,077,180 14,027,704 | ...,
Domesticroutes. . ..o vinan... 55,380,353 03,777,220 66,071,507
Foreignroutes....... ... . .. ... 8,150,880 0,520,010 10,024,650
Total... ... oo 03,540,233 73,503,830 70,006,163
Operators, number of:
Domesticl. ... 23 21 17
Toreign. ... o 7 7 7
Total. ... .o i 427 125 421
Passenger-miles flown (1 passenger carried
1 mile):
Domesticl. ..o o 313,005,508 435,740,253 476,603,165
Foreign. ... o i 146,063,023 56,003,800 73,025,2.42
Total...ooo oo 300,500,431 401,744,053 540,628,407
Passengers carried:
Domestict. oo oo i 740,040 1,020,031 1,102,707
Forelgnt oo 113,815 127,038 164,873
Total.....o oo 860,701 1,147,909 1,267,580
Passenger-seat-miles flown (domesticl)....| 572,546,530 680,708,230 828,188,184
Passenger-seat-miles, percentage used (do-
mestict). oo 54.33 64.01 57.55
Passenger fare, average per mile (do-
mestic!) oL So.057 So.057 S0.056
Personnel employed (domestic and for-
eignl):
Mechanics and ground crew........... 2,013 2,804 3,258
Pilots. .. oo 652 6go 740
Copilots. ... oo oo L } 335 543 508
Hostesses and stewards. ... ......... . 212 300 420
Other hangar and field personnel. ... ... 1,513 1,704 2,349
Operation and office personnel......... 3,000 3,721 4,172
Total..ooeiii e 8,333 0,072 11,546
Trips, percentage completed of those
started (domesticl)..... ........ .. 04.38 95.60 03.41
Trips, percentage started of those sched-
uled (domestict)................. 05.70 03.07 Q1.13
Trips, percentage completed of those
scheduled (domestic!)............ 00.38 04.05 89.51
Trips, passenger, average length (dom-
estich). . o 420 427 427
Miscellaneous flying operations
(all domestic)!
Airplanes in operation (certificated and
uncertificated)....... ... L. 8,613 8,840 10,446
Accidents:
Number of accidents. ... ............. 1,517 1,608 | ...l
Miles flown per accident.............. 55,871 54,050 | ...,
Number of fatal accidents. .. ......... 104 150 | ..o

See end of table for footnotes.
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Miscellaneous flying operations
(all domestic)! Continued
Miles down per fatal accident. ... ... 510,503 586,021 | ...
Pilot fatalities. .. ... .. ... ... 134 130 | ...
Copilot or student fatalities. ...... ... 10 | S
Passenger fatalities. ... ... ... ... ... 100 g | ...
Alrcraft crew fatalitics (other than
pilot, copilot or student).......... 6 | ...,
Total fatalities3. ... ... ..o oo . ... 270 | L.l
Miles flown per pilot fatality. ... ... .. 0. 7i5,840 | ool
AMiles flown per passenger fatality. ... .. K 784,205 | ool
Fuel (consumed):
Gasoline. ....... ... .. ... callons 10,.451..400 11,500,000 est.
Ol e do 510,502 335.cco est,
Milesflown. ..ot 03,320,375 ob,cco.cco st
Passengers:
Carried for hire..... ... .. .. o 1,014,057 1,215,405 1,350,000 ¢st.
Carried for pleasure. . ... ... o 272,418 250,053 250.¢C0 ¢at.
Total. ..oy 1,287,375 1,400,058 1.6C0,0c0 est.

Airports and Department of Com-
merce Intermediate landing fields

Alrports:

Commercial and private. .............
Municipal. ..o
Intermediate—Department of Com-

merce—lighted. .. ... oL
Intermediate—Department of Com-

merce—unlighted. ... ... o L.
Auxiliary—marked. ... ... ... oo
Army, Navy, Marine Corps, National

reserve and miscellaneous

Gtmr(l

Total airports in operation. ... ..
Lighted, total. .. ... .. ... .o o it
Of entry, regular........ ... ... ...
Of entry, temporary. ... ... .........

Federal Airways System and Aids
to Air Navigation

Communication:
Radio broadcast stations..............
Radio range beacon stations...........
Radio marker beacons................
Weather reporting airway and airport
stations—\Weather Bureau and De-
partment of Commerce operated,
long line teletypewriter equipped. .
Miles of teletypewriter service. . .......
Weather Bureau—first order stations
(does not include airport stations). .
Alrway lighting:
Beacons:
Revolving. ... ooveiiio it
Flashing. . ... ... i i,
Beacons—privately owned and certified.
Intermediate landing fields, lighted by
Department of Commerce.
Mileage lighted by Department of Com-
TEICC. &ttt e e e e e e
Miles under construction by Depart-

ment of Commerce...............

See end of table for footnotes.

552 523 402
730 738 704
282 281 278
[e} 12
630 022 6o2
150 161 158
308 2,3.42 2,200
0038 703 720
12 12 21
43 43 34
74 So 72
137 140 167
57 57 55
203 13 271
13,200 13,120 20,588
10T 182 IQS
1,057 1,077 1,71
211 241 252
330 410 460
282 284 278
22,012 22,245 22,319
338 e} 045
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1935 1036 1037
Licenses and approvals
Approved type certificates (issued by the
Department of Commerce):
Alrplanes. ... . .. . o 503 620 638
Engines. . ... 154 108 180
Gliders. .o 4 4 kY
Parachutes. .. .. ... .. o 53 53 50
Propellers. ... ... o o L 535 567 638
Wheels. ... oo 34 35 40
Pontoons. ........ ... ... . . 14 17 10
SRS e 7 13 1.4
Tlares and signals... ... ... ... . ... 4 3 5
Approvals (without approved type certifi-
cates):
Alrplanes. .. ..o i 518 520 541
Engines. ....... ... ... ... ... .. R It 11 1t
Engines—foreign (temporarily approved) 15 15 15
Gliders. ..o 2 3 7
Pontoons. . ...ovoi 32 32 32
Propellers. ... oo o 119 119 120
Repair stations.......... ... ... .. .. 174 181 193
Schools. ... il 2.4 2 20
QKIS o 31 31 31
Flares. ..o e 2 o o
Wheels. .. oo 2 o o
Uncertificated aircraft (active):
Alrplanes. ... o o 1,701 1,803 1,684
Gliders. ... ... o 387 370 320
Certificated (active):
Alrplanes. ... . oL oL 7,371 7,424 0,152
Gliders. ... ... oo 48 31 41
Instructors, flying.................... 85 103 01
Instructors, ground. . ................ 53 48 55
Mechanics. ..o, 8,432 8,738 0,314
Pilots, airplane........... ... ... ... 14,803 15,052 17,681
Pilots having scheduled air transport
ratings. oo 730 842 1,004
Pilots, glider. . ... ... . . .. ... 145 138 161
Riggers, parachute.. .. ... .. ... . ... 381 303 362
Student pilot certificates issued:
Afrplane. . ... ... . L 14,572 17,073 21,770
Glider. . ... ... . 330 209 1235
Personnel employed:
By aircraft manufacturers. .. ......... 218,500 23,531 | ...,
By engine, propeller, and accessory
manufacturers................... 25,500 7,044 | ee....
Production and exports of aircraft
Exports:
Alrplanes. ... 334 SIS 621
Airplanes, value. .................... $6,638,515 811,386,806 | $21,027,301
Engines. . ... i i i 568 045 1,047
Engines, value $2,459,317 $5,397,469 $5,0-44,004
Parts and accessories aircraft, value,_s_ﬁ_ $3,009,810 $6,000,483 $12,157,337
Parachutes and parts, value......../ .. $163,201 $2¢8,358 $207,771
Production:
Alrplanes. .. ... . i i 1,001 3,010 6 3,230
Airplanes and parts, value. ........... $27,004,330 $47,531,505 16$75,877,2560
Engines. .. ... .. . 2,806 4,205 60,084
Engines and parts, value.............. 5 812,010,285 $20,383,055 {¢S30,115,007

! Domestic scheduled air lines operate within the continental limits of the United States.
2 Estimate.

3 Does not include ground crew or third parties.

4 In several cases the same company operates both domestic and foreign services.

5 Value of engine parts for these years not available.

8 Aeronautical Chamber of Commerce of America production figures.
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U. S. AERONAUTIC EXPORTS

Compiled by Automotive-Aeronautics Trade Division
U. S. Bureau of Foreign and Domestic Commerce

Total Value for Calendar Years

1036

Country of Destinalion Value
(@1 ST 0S¥+ U R S 7,185,556
Netherlands. .. oo oo ... 1,108,335
RUSSIA. ottt et et 268,725
{ 989,100
550,992
631,270
680,101
461,397
15 5 O 480,441
Peru. .. 460,694
Argentin: 2,269,914
Canada 794,266
Netherlands Indies. .. .. 1,063,509
Switzerland . ... ... ... 35,123
Poland & Danzig. . .......... ... 249,222
Colombia...... ... 396,424
Chile 41,200
Spain. ... 118,871
Germany 411,252
France. . ...t 673,546
Sweden............. .. 139,327
59,276
TS T O 96,653
T ST o8 v W 127,612
Panama. . ..eeereineiineae s e 175,781
Trinidad & Tobago. . ... oo 73,423
DS T T T 105,544
Philippine Islands. .. ..o e 389,111
Australia. . ... e 644,587
Netherland West Indies 1,493
O g o1 PP 145
Ecuador.. ... ... i 157,088
Union of South Africa............ 50,294
BelZiUI e oo e e e e e 31,932
Guatemala. . . 3,273
Czechoslovaki 298,989
Nicaragua. 7,892
BolVia. c ottt e e 105,479
HONMULAS. © o ot e et e et 145,242
COSEA RICH. e e et e e ie e i e 29,783
Bl Salvador. .o s oo eiia e 2,039
Y UEOSIAVIL e+ v v e e e e e e e e ee et e e e 641,403
Portugal 14,901
Finland.. 57,512
ORI 382
Venezuela 37,846
Norway 258,207
Hoaith, o et 1,754
British Malaya 250
British India......oooviiant 22,075
Iran... . ... 9,563
Other British West Indies................ 1,604
British East Africa 155
Dominican Republic 7,092
D T WA O 2,500
AUSETII .+ o e e e e et e e ettt e 61,365
British GUIRIIA . « v e ot eee et e e eres 6,121
%mhulmn ........................................... 9”2%

Fitish TLONAUIAS . v ot e e e it et e e e et

Bulgaria. .. ..o 8'877
New Zealand 23,283
TCUWATIEUIIE « e veaeee e e e e ee e e e e G L]
TPren el CIUIATIA - & v v e e e e ettt et e 2,853
AU AT e+ v e e e ettt et 22,318
GDTAIEAT « & & v s et e e et e e e e et et et T T )
Morocco. 1,192
Jamaica. 5,396
Barbados 33
2,493

French West Indies. .. ovvuiviener v e

451

1037
Vealue
< 3,961,819
2,954,304
3,212,729
2,483,946
1,675,092

80,910
47,349
None
412,009
95,448
8
190
168,896
8,385
19,674
5,040
41,453
5,033
51,000
5,592
7,549
1,237
4,895
209,595
8,190
103,138
None
None
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3,411
34,794
9,541
26,398
56,489
7,388
None
None
26
2,476
10,378
¢ 541
5,083
17,783
37
10,430
1,275
610
16,505
11,664

108 5 o < oo W 2.;1.’;1
Greece. .. H031
Uruguay........... 25,31 1
Newfoundland & Labrador 1.4,-1')."
Other French Africa 251,068
Denmark. ..., .. 1‘),-_1_’/
Other British South Africa 1,532
Aden 1,183
461
373
20.4
British Oceania. 139
1 o T 65
Bermuda, ..., 1,000
Hungary. oo
Irish Free State...o oo oo
Ceylon. ..
Tunisia. ...
Other Port, Africa. ..o oo
Azores & Madeira Islands. oo oo oo oo o o o
Totals. v $23,143,203
Airplanes, Seaplanes and Amphibions
1036
Country of Destination No. Value
China.... ..o 114 S 3,739,520
Netherlands 5 427,055
Brazil. . ... .o oo 14 214,135
10O e e et i 49 501,462
.................... 12 325,800
................... 11 +19,944
3 162,245
1 117,676
3 6,422
Spe 1 80,000
Peru. ..o oo 11 285,248
Canada. ... 50 345,295
Argentina. ........... ... ... . ... .. 61 1,505,464
United Kingdom. ..o 0 00 .. .. 0 20 91,869
Colombia. ... .o o oo 0 8 210,372
Cuba......o.oooooi 1 4,000
2 15,500
Ecuador. ..o o 9 149,010
Guatemala........ ... ..o e
France....... ... ... .. . 0 10 240,265
Union of South Africa... ... ... ... .. . . . 15 28,468
Nicaragua. ... 2 5,500
Hong Kong. ............... ... ... .. 1 34,568
Philippine Islands............ .. .. . .. .. . 13 251,529
Italy .. oo 1 20,000
Costa Rica................................~ 1 6,500
Yugoslavia,.................... ... .. .. ... e e
Liberia. ...l LD T
British Malaya..................... ... e
Panama.......... .. .. ... .. ... ... ... ... 5 19,500
British India. . .............. ... ... ... ... 3 20,581
Egypt... oo R
Belgium. . ........ ... .. .. ... ... .. S
Honduras........................... .. ... 21 74,898
Norway. .. ... .. o 8 191,132
Netherlands Indies. ................... ... .. 11 776,118
Barbados. . ... ... . o o e
Australia......... ... .. 0 0L 21 492,156
Czechoslovakia. . ........... ... ... . . .0 1 273,486
Other French Africa.................. ... . " 2 216,660
Uruguay. ... ... . 2 20,310
New Zealand . ......... .. .. ... . ... 2 15,000
Saudi-Arabia......... ..... ... ... 0" 1 13,937
Venezuela............. ... .... ... ... 1 12,895
Newfoundland & Labrador......... ... . 1" 2 12,000
Portugal.......... 3 7,499

No.

41
25
40
st

-4

12

6

$39,405,473

T3z

Value
S 2,317,060
1,014,578
1,008,352,
1,572,104
355,190
966,132
346,920
1,419,116
325,000
20,283
637,664
3,220,842
615,505
185,200

1,750,925
1,103
65,999
87,167
1,398
184,386
337,507
10,500
12,750
116,153

111,300
15,807
148,018
913,037
164,417
5768
168,820

60,235
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Newfoundiand & Labrador 1 1,170 1 7,000
Dominican Republic.. . 1 1,130 2 7,000
Belgium. ..o 10 m{«'.n()z
Irish Free State.. ... 1 _7,000
Rumania.......o.ooooo oo 6 50.289
Bermuda........o.. o 1
Ecuador....... 1
Paragruay. ... .. 1
British India. .. 1
Kwantung. ... .. 1
British East Africa 2
Other French Africa 1 9,000
1,047 35,944,004
1030 1037
Country of Destination Value Value
£120,143 S 33,000
72,540 22,815
2,275 7,080
14,744 104,000
I ong Kong 2,750 L.
Portugal.............. ... .. 4,075 L.
Japan. ..o oo 5 L.
China........... 2 ) 396
Netherlands Indi
Siam. ...
Cuba.......................
Union of South Africa.......... . . .. [ e
Poland and Danziy....... .. ... . . /[ /[ooiiiiiieee
Bulgaria,.............. ..
United Kingdom
Russia
Venezuela
Switzerland
Canada...........
Philippine Islands.
Haiti....................
Brazil................ ..
Colombia. ... LT
Chile....................
Mexicoo..oooini .
Ecuador.... ... ... ... Ll
Peru. . ... o0
Australia, .. .......... ..
Dominican Republic. . ... . [ (1111 550
Greeeceo.ov oo
5\\eden ..3.0‘.28.1
I\orwiy
Finland.......oooo oo 356
France el 47
Latvia 450
Lithuania 4,480
Guatemal: '3 50
Trinidad & Tobago. .. .. 25
Other British West Indie 123
Australin. ..o T 500
Totals.o oo $298,358 $267,771
Aijrcraft Parts and Accessories (Except Tires)

Country of Destination Il/gljfg {/%ng
Ru_ssm .................................................... 8 91,727 $ 1,566,325
China...... .. . ... ... ... 1,804,775 023,009

419,336 1,150,874
228,016 266,225
287,830 672,553
199,856 488,182
343,772 793,522
154,229 261,564
133,222 338,523

Colombia 150,002 142,276
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Argentina.
Siam....
France

Sweden........... ... o

Chile.. . s
Germany cas
) ST = N I
Switzerland . .o s

Philippine Islands. . ..ot
AUSIIAI A . s e e e
A ORICO . e
Belpium . ..o
[ @R 5 S
Bolivia.......

Hong Kong.
Spain.............

Union of South Africa.
Honduras........... ...t
El Salvador., ...t
Trinidad & Tobago. ..o ii oot
Finland, ... . i
Czcchoslox AR - e e
Rumania..... ...

D7 oL
Portugal..........
BT e
Guatemala...............
Iran..... oot
Venezuela.......
Yugoslavia......
British East Africa..........coo0n
Costa Rica......voviinniinaenaans
Dominican Republic
Nicaragua............

ECUAGOT . v e e et s et e it et e
Other British West Indies........... ... .o v
Austria
Latvia......
Liberia
Haiti

British Guiana.....
New Zealand
Kwantung
Bulgaria. .

Saudi-Arabia

TATTIAICI o v v e v e e e e e et e e e e
French West Indics
Surinam...............
British Honduras. ........ ..ot
TEECE. .uw v aev e e
Netherland West Indies. oo
British India....cvveeiii i
UL UULY e v o e vveeee v e nemn e
British Malaya...........ovv.
Newfoundland & Labrador
Other French Africa... ...
Denmark............. e
Other British South Africa.............0on
Aden. . v e s
Bermuda
Other Asia.,
Iraq...oovoinenn
Paraguay........
British Oceania
Syria..........
Barbados......
MMOTOCCO. & v e e ettt et ittt et i
Azores & Madeira Islands... ... oo
Hungary
Irish Free State.
Ceylon, o uurn i
TUnISIa. ot

92,610
114,490
92,334
61,213

140,496
4,573
21,826
51,196
2,039
14,375
25,926
6,3()3
7, i()f)

130, 811
97
13,312
43,719
16,329
8,383
48,769
146,259

190

47,489
7,588

$12,157,337
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AERONAUTICAL PURCHASES BY U. S. AIR FORCES

Fiscal Year 1037

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 1037, prepared with
the aid of the Army Air Corps and the Bureau of Acronautics of the Navy Department.

ARMY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1937

Equipment deliveries to the Army Air Corps are unavailable.

Airplanes
Type Fuctory Name Quantity

B-18. .. ... ... Douglas. .o 33
YrA-18....... ... .. LU o 8 TP 13
P13 o SN, 72
YIP-36 ............ ULt SS . L e 3
YiC-36 ...l Lockheed. . ..o oo 3
BTog-B............. North American. ... ... ... . i 117
BTg-C....oooo. North American. ... oo 33
O-47. it North AMCrican. ..o v 100
YG-1B..oo.oooo Kellet (Autogiro).. ..o oo 7
YI0A-A .o SIROISKY . 5
XP-37. e, CUrtiss. . .o I
YiC-37 oo, Lockheed. ..o 1
YiB-17A. ... ... ... Boeing. ... 1
B-x8A............. Douglas. . 177
BC-r.. ... . ... North American.......o o 83

Total...................... 662

Engines
Type Contractor Quantity

R 1820-45.. ... ... Wright Aeronautical Corp......... ... . . . . . . . i i . 150
R 1820-47.......... Wright Aeronautical Corp... ... .. .. . . . ... 40
Rors-7....cii... Wright Acronautical Corp... ... ... . . . ... . ... 223
R 1820-49.......... Wright Aeronautical Corp.. . ..., ... 103
R 1820-45.......... Wright Acronautical Corp.. .. ... .. .. . . . . . ... 531
R 1830-13.......... Pratt & Whitney......... ... .. . . oo ) 5
R 985-13........... Pratt & Whitney.............. .. .. . . 11
R 1340-6........... Pratt & Whitney. ... I
R 2180-5........... Pratt & Whitney. ... ... 12
R1820-13.......... Pratt & Whitney. .. ... 0 . 250
R 1340-47.......... Pratt & Whitney. ... 128
R 1690-23.......... Pratt & Whitney. ... .. . . 18
R68o-7............ Lycoming.............. ... ... .. . . oo 108

Total. ... 1650
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NAVY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1037

Alirplanes

Type Factory Name Quantity
VB Northrop bomber. ..o 54
VE. oo Grumman fghter. . ... s S1
VPBooooooo Consolidated patrol Bomber. ...t e 116
VeBoLo Curtiss scout bomber. ... . e 33
\'f\;B ............... Vought scout bomber. .. e 04
VSO oo Curtiss scout observation. . ... i S3
VSO oNaval Afreraft Factory. o e 22
VN Naval Adreraft Factorv. e as
VN North American trainer. ... .. et eeai e 40
Voo Lockheed utility . ooo oo 4
NI oo Grumman utility. ... ... e 135
VIR. ..o L Sikorsky utility transport. ... ..o e 13
Total. . oe et 7co

Engines

Type Cantractor Quentity
IQQO ............... Pratt and Whitney . .. ..o i i Q
IS30. it Pratt and Whitney. ... ..o e 172
I535 e emniinanan.. Pratt and Whitney. ..o o e 219
R Pratt and Whitnev. ... o e 30
IS30. . i Pratt and Whitney. .. oo i e 131
1000, .o, Pratt and Whitnev. .. .. o o e 3
I340. i Pratt and Whitney. .. .o e s 1
T340 Pratt and Whitney. . ... oo e 108
!JS‘S ................ Pratt and Whitney. ..ot e i 10
1820, i, Wright Aeronautical Corp.. ..o oo 100
7(30 ................ Wright Acronautical Corp.. . oo 8o
1820 .. il Wright Aeronautical Corp.. oo 20
Total. oo vne i e 915

EQUIPMENT DELIVERED TO U. S. NAVY
Fiscal Year 1037
Airplanes

Type Factory Nuane Quantity
VSB.. ...l Vought scout bomber. ... ..o e 25
VSB....ooo Curtiss scout Bomber. . ... . i I
\ZI‘ ................ Grumman fighter. . .. e e 13
VI oo Grumman utility. ... .. e 29
VIR ... .. Sikorsky utility transport..........oeoii i 1
VN Naval Aircraft Factory tralner. ..... oo S4
VPB.... ... Consolidated patrol bomber. .oo.evr e 61
VSO............... Curtiss scOUt ODSEIVALION. ..o iv it i 40
VIB............... Douglas torpedo bomber. . ... i 1
10 Y 253

Engines

Type Contractor Quantity
700, Wright Acronautical Corp.. ..o ovioi i 12
075 e e Wright Aeronautical Corp........o oo 1
I340. 0t iieiinnnn., Pratt and Whitney. . ... .o 51
1835 e e Pratt and Whitney. . ... . o o e 145
1600, o oiv i Pratt and Whitney. ... ... oo i 0
1830, i, Pratt and Whitney. . ...ooooio i 215
Total. ..o 433
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AIRPORTS AND LANDING FIELDS

Junuary 1, 1938

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

Muni-| Com- | Tuter-
Stuate cipal | mer- | medi-

ciul ate

Alabama............. 10 2 7
Alaska............... 1 2 o
Arizona.............. 10 5 9
Arkansas............. 12 1 g
California............ 51 41 10
Colorado. ............ 12 4 3
Connecticut. . ........ 7 4] 1
Delaware............. 1 3 o
District of Columbia. .. o 1 o
Florida............... 48 14 Kl
Georgia. ............. 23 3 I3
Tdaho........ ... .. ... 18 o 10
Ilinois............... 13 30 6
Indiana.............. 12 14 8
Towa................. 10 6 3
Kansas............... 21 5 5
Kentucky............ 7 o 3
Louisiana............. 12 1 3
Maine............... 15} 7 o
Maryland. . .......... 2 8 1
Massachusetts. . ...... 7 19 1
Michigan............. 57 12 o
Minnesota............ 10 3 3
Mississippio.......... 13 o 6
Missouri............. 10 5 13
Montana............. 25 o 13
Nebraska............. 16 3 4
Nevada.............. 3 3 0
New Hampshire.. ... .. 6 2 o
New Jersey........... 5 11 o
New Mexico.......... 5 4 10
New York............ 28 33 4
North Carolina........] 12 5 3
North Dakota. .. ..... 18 3 5
Ohio................. 31 34 9
Oklahoma............ 19 5 7
Oregon............... I2 3 9
Pennsylvania......... 19 57 0
Rhode Island......... o 2 o
South Carolina........ 10 3 4
South Dakota.........| 17 2 o
Tennessee. .. ... ...... 12 I 8
TeXaAS. . v eeeieenn e 54 9 24
Utah................. 6 I 17
Vermont............. 7 3 o
Virginia. . ............ 10 10 8
Washington........... 22 7 0
West Virginia......... 10 5 o
Wisconsin. . .......... 21 10 4
Wyoming............. 14 o 10
Totals. . ......... 704 414 283

Auxil-
iary

10

N

-
N OXLCO H NP AW

[~

o
[e]
N

Navy

OCC0O0OARNOODOOOWHmOODO0OODOOONO~OOOHHO~~O0O0D000O0OO0D0O0Q0UVMLROOOLI OO0OO0O

N
=Y

Army

|

—
O0O0OUWHMNOWODOOOHOHABOHERNOOBNOOORWOWOHRRORNBRDO=rH=HOO O mOW

[
—

Miscel-
laneous Puar-
Govern- tially
nent, Totuls or
private, fully
and lighted
State
1 37 11
o 00 2
1 44 17
I 20 7
13 181 03
o 33 6
I I8 7
) 6 3
o 3 3
5 125 28
° 59 19
9 48 15
3 54 26
4 47 20
1 32 10
o 42 15
o} 18 4
3 30 9
1 22 4
3 19 8
o 30 9
35 124 23
o 31 9
o 2 1T
5 37 19
10 74 18
I 31 16
o 22 12
o 13 3
1 22 8
3 35 13
7 89 27
o 27 9
1 41 [}
12 14 23
¢} 40 22
2 30 j{3)
12 109 38
I 7 1
2 29 7
o 23 1
o 26 13
b1 125 50
o 26 10
o 12 1
2 43 17
4 49 15
I 24 3
2 49 18
o 39 13
149 | 2,200 | 720
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+39

AIRCRAFT APPROPRIATIONS, UNITED STATES

Department Ircrease or
Fiscal Year Appropriations Total Decrease Net
1924-25 Army......... 8$13,476,619(1) +381,050,6010
Navy....o.... 15,150,000 + 502,826
N.A.C.A . 170,000 § 20,006,610 +187,000 +81,740,445
1925-20  Army......... 18,061,101(2) 4,584,572
Navy....o.... 15,130,000 — 20,000
Adr Mail. ... .. 500,000 + 500,000
N.A.CA...... 554,000 34,225,101 +6.4,000 +5,128,572
1926-27 Army......... 18,2506,60.4(3) +195,503
Navy......... 19,003,288 +3,035,288
Air Mail. . ..., 2,000,000 ~+1,500,000
N.ACA.. ... 513,000 — 21,000
Commerce. . .. 550,000(.1) 40,384,082 -+ 550,000 -+6,150,501
1927-28 Army......... 25,012,404(5) ~+7,355,800
Navy......... 20,100,000 +1,03.4,712
Air Mail...... 4,650,000(06) 2,650,000
NACA.. ... 550,000 —+37,000
Commerce....| 3,791,500(7) 54,703,004 +3,2.41,500 +14,310,012
1928-29 Army......... 33,011,431(8) +8,208,037
Navy......... 32,189,000 + 12,089,000
Alr Mail...... 14,480,000(0) -+0,830,0c0
N.A.CA...... 628,770 +78,770
Commerce. . .. 5,519,350(10) 86,728,551 +1,727,850 + 32,024,557
1929-30 Army......... 34,010,050 +908,6:28
Navy......... 31,430,000 — 750,000
Alr Mail. .. ... 19,300,000(11) -+4,820,c00
N.ACA...... 1,508,000 +879,230
Commerce. . .. 6,416,620(12) 03,564,670 +897,270 +6,836,128
1030-31 Army......... 38,802,068(13) 43,082,900
Navy......... 32,033,211 603,211
Afr Mail. .. ... 24,600,000(14) -+ 5,500,000
N.A.CA...... 1,321,000 — 187,000
Commerce....| 9,204,830(15) 106,052,000 2,788,210 +12,187,330

\

(1) Includes $678,043 under title of “reclassification of salaries.”
(2) Includes 82,150,000 contract authorization and $1,000,000 for the construction of
Wright Field.
(3) Includes $3,000,000 contract authorization. . o
(4) Consists of S250,000 for “‘aircraft in commerce’” and $3oo0,000 for “air navigation
facilities.” L
(5) Includes 84,405,000 contract authorization and $51.4,000 deficiency appropriation.
(6) Made up as follows: Domestic, $.4,500,000; Foreign, $150,000. . L
(7) Consists of $700,000 for “aircraft in commerce” and $3,091,500 for “‘air navigation
acilities.”’
(8) Includes $5,000,000 contract authorization and $3,482,869 deficiency appropriation.
(9) Made up as follows: Domestic, $12,430,000; Foreign, $2,050,000.

(10) Consists of $850,500 ‘“‘aircraft in commerce’” and $4,659,8s0 for “air navigation fa-
cilities.”

(r1) Made up as follows: Domestic, $15,000,000; Foreign, $4,300,000. s o

(12) Consists of $958,000 for ““aircraft in commerce’ and $5,458,620 for “‘air navigation
facilities’’.

(x3) Includes deficiency appropriations of $871,100 and $1,298,810.

(14) Made up as follows: Domestic, $18,000,000; Foreign, $6,600,000. o Lo

(15) Consists of $1,260,830 for “aircraft in commerce” and $7,944,000 for “‘air navigation
facilities” .







fa

cr

fa

ces

fa

FIYING FFACTS AND FIGURES

(24) COI)\la[S of 81,070,570 for
c111t1u

““aircraft in commerce

3]

and 86,590,210 for

461

“air navigation

3) Includes 83,000,000 contract authorization and $325,000 for restoration of salary
rcductxon.

(20) Includes Srs,m
ease in the Navy”’

1,572 appropriated under the title of “Emergency Construction—In-

(27) Made up as " follows: Domes tic, 812,003,201 (including salary restoration of $3,201);
Foreign, $7,000,000.

3

(28) Consists of $676,2.490 for

cilities””.

aircraft in commerce”

and $5,004.750 for

“air navigation

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

sories.

(30) Made up as follows: Domestic, $10,7c0,000; Forelgn, $8,000,000.

(31) Consists of $734,8c0 for
cilities.””

(32) Includes $10.660.786 contract authorization;

“aircraft in commerce”

exclusively for the purchase of combat planes.

fa

stru

ai

(33) Includes

£6,5¢00,000 contract authorization.

and 83,173,000 for

provides

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

(35) Consists of §733,000 for
cilities.”
(36) Includes S206

(3
(38
(3¢

“aircraft in commerce”

and S8

ruction and installation of additional air navigation facilities.
(40) Includes $33.150,0.46 for combat planes and S1¢,126,804 contract authorization.
(41) Includes Sz21,258,000 for new aircraft of which S15,000,000 is for contract authorization.

(42) Includes
(43) Includes
(4.1) Includes

rcraft.
* Proposcd expenditures.

s o ’j;

15,600 ooo for domestic air mail and S10,84
200,000 for beginning of construction of a new wind meel.
1,750,000 for establishment of air navigation facilities and $1,335

+ Shows amount of increase over preceding year.
— Shows amount of decrease from preceding year.

3 2%
~y~ i

230,000.
2,0

20 for new

U. S. FOREIGN AIR MAIL

From report of the Postmaster General for fiscal year 1037.

“air nav?

“air navigation

that 820,322,602 shall be used

cation

5,202,760 for combat planes and S19,126,804 contract authorization.
7) Includes b:;,xbo ooo for new aircraft of which 813,000,000 is contract authorization.
) Includes \u,\oo ooo for domestic air mail and 80,905,860 for foreign air mail.
y) Includes 82,000,000 authority to contract, prior to July 1, 1038, for purchase, con-

5 for foreign air mail.

,000 for

Route Service Service Com pensation | Percentage of
Scheduled Performed Performance
J[I‘[L'S J[z'lcs
1. New York to Montreal (1 way). 10.4,5.42.0 88,070.0 | § 53,382.00 8s5.10
2. Seattle to Victoria. ........... [0.314.0 10,314.0 10,280.2.4 100.00
5. Miami to Cristobal (direct). ... 342,883.4 342,883.1 ()6,;,658.88 100.00
Aliami to Habana............ 117,483.5 117,185.5 23.4,520.00 100.00
Habana to Belize. . ........... 77,108.0 77,168.0 138,002.40 100,00
San Salvador to Cristobal. ... .. 201,083.0 200,087.2 361,567.20 09.95
Port of Spain to Paramaribo. .. 117,658.5 117,058.5 222,152.40 100.00
Barranquilla to Port of Spain.. . 204,700.1 204,700.1 368,83.4.30 100.00
6. Miami to San Juan........... 358,075.0 358,070.2 675,208.40 99.99
San Juan to Port of Spain. .. .. 130,0.47.7 130,647.7 26.4,005.60 100.00
7. Miami to Nassau (1 way)...... 25,750.0 25,756.0 32,105.00 100.00
8. Brownsville to Mexico City . ... 3.40,180.0 340,172.5 61 2,300.00 00.099
Mexico City to San Salvador. .. 170,.415.0 170,415.0 300,422.40 100.00
9. Cristobal to Montevideo. . 018,521 017,440.4 | I1,377,017.12 00.88
10. I’.lmm'lrxbo to Buenos Aires §55.4,023.4 5351,188.3 002,138.04 09.38
14. Sun Francisco to Manila. . . 853,534.8 773,034.8 | 11,555,308.74 00.64
SALmu, Barranquilla. ... ..o | oo oo 5,258.01 | ...
Travel expense. ..o iei i 40031 | .
Total, . ... .......... 1,5.15,086.8 1 1,1153.501.0 18 7,874,670.00 07.80

! Partly estimated.
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NON-MILITARY AIRCRAFT IN THE UNITED STATES
January 1, 1938

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

State Certificated Uncertificated Total Gliders
Alabama.......... o o oL 61 18 79 3
Arizonid. ..o ... . 56 7 63 0
Arkansas. ... ... o L. . 47 16 63 1
California........ o o oot 1110 109 1219 37
Colorado. .. ... oo 72 20 02 4
Connecticut. ... ... ... oL 153 7 160 3
Delaware. .. ... oo 38 0 38 5
District of Columbia............. 97 9 106 1
Florida. ... ..ot 196 30 226 0
Georgllile s o e ot oo 08 39 137 4]
Idaho. ... ... .. L. 52 4 56 2
INois. oo, 604 39 643 15
Indiana......... ... ..... 257 106 363 13
Jowa. . .ovii i i 160 15 175 2
Kansas. ... ..o, 145 66 211 6
Kentucky..oooviii oo, 6H3 16 79 0
Louisiana.......... ... ... ...... 92 4 96 2
Maine....ooovieii i i 83 10 93 0
Marvland. ... ..o . . ... 110 20 130 2
Massachusetts................... 221 14 235 9
Michigan....................... 433 82 515 23
Minnesota. ... .o .o L 180 66 246 6
Mississippi..o . ve oo L. 97 15 112 0
Missouri..ow v iiennn ... 206 52 258 4]
Montana....................... 54 37 91 1
Nebraska........ ... ... ........ 105 61 166 3
Nevada....o ..o oL 26 6 32 0
New Hampshire................. 36 9 45 2
New Jersey . .o, 2068 19 287 21
New Mexico......... ... ... ... 30 5 35 ¢]
New York. . .....ooooo ... 921 37 958 31
North Carolina.................. 125 (¢33 189 0
North Dakota................... 16 26 72 0
Ohio. .. o i . 544 161 705 26
QOklahoma............... .. 185 41 226 2
Oregon. oo oo, .. 116 56 172 3
Pennsylvania.................... 622 57 679 24
Rhode Island. ................... 56 5 o1 0
South Carolina .. ................ 47 15 62 4]
South Dakota........... ... .... 66 6 72 2
Tennessee...oooo o L. 101 20 121 0]

L2 1 422 135 557 2
Utah. .o 31 5 36 3
Vermont........................ 33 0 33 0
Virginia. . oo .. 112 25 137 3
Washington............. 166 22 188 9
West Virginia 76 14 90 0
WiSCONSIM. v e e i e e e e e 166 75 241 7
Wyoming. ..o 32 16 48 0
Alaska..ovie oo 97 1 98 0
Canadal........ ... .. 1 0 1 0
Canal Zone............ ... ...... 0 0 0 0
Hawaiian Islands................ 24 2 26 0
Mexicol. .. oo 0 0 0 0
Philippine Islands?............... 0 0 0 0
Puerto Rico........... . ... ..., 9 0 9 0
Foreign, Miscellaneous!........... 4 0 4 0

Totals.......... .ot 9,152 1,684 10,8363 2734

! Figures for these countrics mean pilots and aircraft certificated or identified by the United
States.

# Civil aircraft in the Philippines now are registered with the local government.,

3 Thl_s figure includes 36 certificated autogiros.

4 This figure includes 47 certificated gliders and 226 uncertificated gliders,
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LICENSED PILOTS IN THE UNITED STATES
January 1, 1038

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

Limited Glider
Ntate Transport |Commercial)  Privale Amateur Total Pilots
Alabama. ... .. ... ... 16 6 1 121 1
Arizona. .. ... ... ... 29 -4 0 95 0
Ackansas........ ... .. 49 0 2 88 0
California.............. 1237 130 145 3373 i3
Colorado. . ............ 57 12 9 130 0
Connecticut............ 87 10 4 268 4
Delaware . .. .. ... ... .. 17 2 0 41 4
District of Columbia. ... 116 3 2 243 3
Florida. ... ... ... 275 12 7 308 3
Georgia., . ... ........ 101 3 2 181 0
Idaho. 26 5 6 70 0
Itlinois. ... .. 485 47 32 1071 13
Indiana............ 148 33 23 433 5
Towa............... a5 18 n 217 0
Kansas 89 15 10 196 1
Kentuck .. 44 o 5 99 0
Louisiana.............. 108 5 11 105 1
Maine. ... oL 40 9 2 93 0
Marvland. ... 70 9 4 189 0
h husetts S 163 34 18 YRS 11
AMichigan. .. ........... 287 37 47 761 18
Minnesota............. 150 34 8 266 1
Mississippi..o.ooovoit 34 5 2 6 0
Missouri...... oo 266 13 4 411 2
Montana.............. 38 6 6 100 1
Nebraska.. ... ... ... 59 12 1 140 0
Nevada. .. ............ 10 2 3 28 (¢}
New Hampshire........ 19 4 5 35 0
New Jersey ...l 3009 18 13 638 18
New Mexico........... 18 3 1 12 0
New York............. 596 102 57 1661 32
North Carolina......... 50 9 4 139 0
North Dakota.......... 34 1 1 53 0
Ohio.................. 329 78 26 893 11
Oklahoma............. 109 11 + 248 0
Oregon 77 S 17 206 0
Pennsy . 300 64 28 968 13
Rhode Island. 15 1 2 16 2
South Carolina 25 5 1 72 0
South Dakota.......... 31 7 2 72 0
Tennessee. .. ... ... ... 86 11 4 224 0
CXAS. . i 482 29 24 827 0
Utah.................. 43 3 3 77 0
Vermont............... 17 o 1 45 0
Virginia. .........c..... 162 19 6 280 1
Washington. .. ......... 171 24 37 413 1
West Virginia.......... 34 16 6 125 0
Wisconsin. .. .......... 102 27 15 242 1
Wyoming.............. 54 0 3 72 0
Alaska. .......... .. .. 65 3 4 85 0
Canada................ 14 2 1 27 0
CanalZone............ 35 0 0 39 0
Hawaiian Islands. ... ... 63 7 1 102 1
Mexico................ 1 0 0 4 0
Philippine Islands...... 22 0 0 25 0
Puerto Rico............ +4 2 0 1 0
Foreign, Miscellaneous. . 74 0 31 1 106 0
Totals........... 7,175t 971 8,604 631 17,6812 161
Percentages. ... .. 42.28 5.49 48.66 3.57

1 This figure includes 1,064 pilots who hold scheduled air transport ratings,
2 This figure includes 494 women pilots, divided as follows: transport, 72; limited commercial,
25; private, 43; and amateur, 54.
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AVIATION GASOLINE TAX SUMMARY

January 1, 1938
Jixem plion or

Applicable to
Refruond

Dispositions of
Aifreraft Fuel

State Tuax Receipls
Alabama......... ..., 6¢ Higrhways Yes No
Arizona. . ... . o 2058 Highy 5; RUOF, C. Fund Yes Refund
Arkans: 615¢ Hiprthways; Atrports No Exemption
California......... ..., 3¢ Higrhwayvs Yes Refund
Colorado. ... oo Aé Hiphw Yes Refund
Connecticut : Higrhw Yes Refund
Delaware. ... 4¢é Fligrhw Yes Refund
District of Columbia.....: Hipghwavs Yes Refund
Florida ¢ Roads; Schaols Yes Exemption
Georgria, .. ove v G¢ Roads; Schonls Yes No
Idaho.. ool 5¢ Airfuel tax to Acro-

nautics Funed Yes No
TNHNois. .ol 3¢ i avs; Schools Yes Refund
Indiana - S Yes Refund
[0 3 3¢ Yes Refund
Kansas. v vl 3¢ Yes Exemption
Kentueky .o oo vvev e3¢ Yes No
Lowisianad . v ovveevnennn 7¢ s; Relief; Schools;
Improvement Yes No
Maine. . ... 4 Higrhwayvs Yes Refund 3¢ per gral,
Maryland.. ... ... ... 4¢ Higrhw Yes Refund
Massachusctts. ... .. .00 3¢ Highways; General Fund;
Relief Yes Refund
Michigan...............3¢ 51 Aeronautics Yes Refund 1126(1)
Minnesota. ... ... 3¢ Yes Refund
Mississippi, ..o O¢ Yes Refund 53¢
ALTSSOUTT . v v et e ii e et 2¢ Highways Yes Refund
Montana. ; ays Yes Refund
Nebraska rs; Relief Yes No
Nevada. ... ........ . Yes Refund
New Hampshire s Yes Refund
New Jersev. ... Traflic; Waterways Yes Refund
New Mexico.. ... .. Hipghways Yes Refund
New York. . ¢ Highwavs; General Fund Yes Refund
North Carnling O Hiphways; General Fund Yes Refund
North Dakota..........¢ 3¢ Highway Yes Refund
Ohio. ... 3¢ Higrhways; Schools Yes Refund
Oklahoma.............. 3¢ Highways; Debt Service Yes Refund
OregON, o ow e S5¢ Higrhways; Acronautics Yes ()
Pennsylvania........... 4¢ Highways; Relief; Aero-
nautics Yes No
Rhode Island. ... 0.0 3¢ Iighways; General Fund Yes Refund
Relief
South Carolina.......... O¢ Higrhways Yes No
South Dakota.......... 4¢ Hisrhways Yes Refund
Tennessee. . ..o ... 7¢ Highways; General Fund
except $30,000 to Air-
ways Yes No
Texas. ..o 4 Highways; Schools Yes Refund
Utah. . oo 4¢ Highways Yes No
Vermont. . ......c...... ¢ Highways Yes No
Virginia................0 5¢ IHighways; Bridges Yes Refund
Washington............5¢ Iighways Yes Refund
West Virginia...........¢ 5 c Highwayvs Yes No
Wisconsin. ...oovveuenn. 4¢ Highways; General Fund Yes Refund
Wyoming.............. 4¢ Highways Yes Refund 2¢

(1) Michigan refund of 174¢ granted only upon proof of interstate schedule.

(2) Oregon: Although the law grants refunds and exemption for fuel used for cleaning and dye-
ing and other commercial purposes except propelling motor vehicles upon the highways there is
no express refund allowed or exemption granted with reference to airplane fuels.



COMPARATIVE TABULATION OF ACCIDENTS IN CIVIL AERONAUTICS
1934, 1635, 1930, and the Iirst Six Months of 1937

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

Mileage Flown Per Accident

January- July- January- July- January- July- Junnary-
June, December, June, December, June, December June
1934% 1034 1935% 1935 1030% 1036 1937%*
Miles flown in scheduled transport operations............ 21,517,658 | 27,208,803 | 28,720,128 | 34,811,105 | 33,523,075 | 30,780,761 | 36,640,152
Miles flown in miscellaneous operations including student
instruction and experimental flying................... 36,780,157 | 38,821,005 | 40,234,185 | 44,521,445 | 41,517,085 | 51,803,200 | 45,050,050
Total....oo 58,297,815 | 66,000,888 | 68,463,313 | 70,532,550 | 75,040,100 | 91,584,051 | 81,700,102
Accidents, all services. . ........ ..o i 076 001 737 842 831 037 870
Miles flown per accident, all services. .................. 86,230 73,353 93,573 04,210 00,301 07,742 03,008
Accidents, scheduled transport operations............... 27 46 20 33 42 28 28
Miles flown per accident, scheduled transport operations. . . 706,050 592,802 900,600 1,054,882 708,108 1,420,741 1,308,577
Accidents, miscellancous operations. ................... 0.49 855 708 8on 780 000 842
Miles flown per accident, miscellaneous operations. ... ... 50,072 45,400 50,828 55,032 52,020 50,080 53,515
Fatal accidents, all services®. .. ... .................... 03 103 86 86 63 104 75
Miles flown per fatal accident in all services............. 626,858 641,058 801,899 022,470 1,154,404 880,610 1,080,334
Fatal accidents, scheduled transport operations®, ... .... 6 4 5 3 5 5 3
Miles flown per fatal accident in scheduled operations ....| 3,586,276 6,817,223 5,745,826 | 11,003,701 6,704,015 7,050,152 | 12,213,384
Fatal accidents, miscellaneous operations®. ... ......... 87 90 81 83 6o 00 72
Miles flown per fatal accident, miscellaneous operations . . . 422,700 302,141 400,718 530,403 601,051 523,260 625,833
Pilot fatalities, all services...........covvuerrineenenin. 74 84 72 70 52 87 6o
Miles flown per pilot fatality, all services................ 787,808 786,706 057,824 | 1,133,322 | 1,443,080 [ 1,052,000 | 1,361,668
Pilot fatalities, scheduled transport operations........... 6 4 5 3 4 5 2
Miles flown per pilot fatality, scheduled transport oper-
ations. . ... 3,580,276 | 6,817,223 | 5,745,826 | 11,603,701 | 8,380,700 | 7,050,152 18,320,076
Pilot fatalities, miscellaneous operations................ 68 8o 67 67 46 82 58
Miles flown per pilot fatality, miscellaneous operations. . . . 540,885 485,275 600,510 66.4,400 804,039 631,747 776,800

# It should be borne in mind that weather conditions during the last 6 months of the calendar year are more favorable
first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case. o
#k A fatal aircraft accident is one in which 1 or more persons (passenger, pilot, or crew) were killed or fatally injured.
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SLOVA HNIXTA

1 dN¥

]
s

SHINDI

Cot



466

FLYING FACTS AND FIGURES

CAUSES OF ACCIDENTS
Scheduled Air Transport Operations

Percentages

Janu- | July- | Janu- | July- | Janu- | Julv- | Janu-
Causes ary- | Deceni- | ary- | Decem-| ary- | Decem-| ary-
June, ber, June, ber, June, ber, June,
1934 | 1934 | 1035 | 1035 | 1036 | 1036 | 1037
Number of accidents involved.... 27 40 20 33 42 28 28
PERSONNEL: - —
Pilot:
Error of judgment.......... 1.4.45 4.02 12.07 3.03 Q.52 8.57 0.90
Poor technique............. 15.74 4.00 1.72 3.03 0.70 2.50 3.57
Disobedience of orders. ... .. o o 3.45 o o 2.80 o
Carelessness or negligence. . .| 11.07 0.93 13.79 .00 10.12 16.07 6.23
Miscellaneous. ............. o o o o o o o
Total pilot errors.......... 41.86 | 15.87 | 31.03 15.15 | 2¢.j0 | 30.00 | 10.78
Other personnel:
SUpPervisory.......ceuuea... 0.48 2,00 4.310 o 7.14 3.03 3.04
Miscellaneous. . ............ 3.70 1.35 2.93 3.03 1.58 3.57 o
Total personnel errors........ 52.04 | 22.28 | 38.27 | 18.18 | 41.07 | 37.50 | 10.82
MATERIAL: ) o R
Power Plant:
Fuel system............... 3.70 3.04 0.9o 15.15 5.05 o o
Cooling system............. [e) o o o [ o o
Ignition system............ o o o o o o o
Lubrication system......... o 4.34 o o o o o
Engine structure. .......... o 2.18 o 3.03 4.76 o o
Propellers and accessories. ... 7.41 2.17 3.5 6.00 o 3-57 3.57
Engine-control system...... o 2.18 o o o o o
Miscellaneous. . ............ o o 3.45 o o o o
Undetermined.............. R 8.70 o 0.00 2.38 o o
Total power-plunt failures..| 11.85 | 22.61 | 13.80 | 33.33 | 13.00 3.57 3.57
Structural: m——— e == SR
Flight-control system....... o o o o o o o
Movable surfaces........... o o o o o o) o
Stabilizing surfaces......... o o [ o o o o
Wings, struts, and bracings. . o o o o o o o
Undercarriage.............. II.11 10.03 6.9o 3.03 0.53 21.43 3.57
Wheels, tires and brakes..... 3.70 o [ 3.03 4.76 3.57 0.43
Pontoons or boats.......... o o o ) [ o o
Fuselage, engine mountings
and fittings. ............. e} o o o o o) o
Tail-skid assembly.......... 3.70 4.35 3.45 | 15.15 7.14 o 3.57
Miscellaneous. .. ........... o [ o o o] o 3.57
Undetermined.............. o o o o o o o]
Total structural failures....| 18.51 | 15.00 | 10.35 | 2I.21 | 21.43 | 25.00 | 17.14
Handling qualities. ......... o 6.52 o) o 2.38 o o
Instruments. .............. o o o o o o o
Total airplane failures. . . .. 18.51 | 21.52 | 10.35 | 21.21 | 23.81 | 25.00 | 17.14
MISCELLANEOUS:
Weather..................... 14.82 17.39 20.34 15.15 6.55 10.71 25.360
Darkness.................... o o o o o] o o
Airport and terrain. .......... .03 0.57 | 13.79 3.03 | 10.72 | 14.20 | 15.18
Other....................... 1.85 6.63 o 6.06 4.76 3.57 8.21
Total miscellaneous causes. .| 17.60 | 33.50 | 34.13 | 24.24 | 22.03 28.57 { 48.75
Undetermined and doubtful. ... ... o e} 3.45 3.04 o 5.36 | 10.72
Total percentages.......... 100.00 | I00.00 | 100.00 { 100.00 | 100.00 | 100.00 | I1Q0.00
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CAUSES OF ACCIDENTS
Non-Scheduled Flying

Percentages

Causes Janu- | July- | Janu- | July- | Janu- | July- | Janu-
ary- | Decem-|  ary- | Decem-| ary- | Decem-| ary-
June, ber, June, ber, Jure, ber, June,
1034 | 1054 | 1035 | 1035 | 1936 | 1636 | 1537
Number of accidents involved. ... 0.40 3555 703 Sog 789 oQ : Sy2
PLRSONNEL: = e
Pilot:
I')eror of Jugh:mcnt .......... S.07 0.73 3.06 7.76 10.23 9.47 3.88
Poor technique............. 3472 | 33.05 | 3077 | 30.08 | 2835 | 33.77 | 30.45
Disobedience of orders. . . ... 1.20 .33 .03 .00 13 .24 .68
Carelessness or negligence. . . 5.28 | 11.33 11.51 7.20 9.37 | 10.80 ] 10.37
Miscellaneous. .. ........... .30 20 o .37 .23 .30 .53
Total piloterrors.......... 52.72 | 5315 | 51.80 | 52.00 18.61 | 54.67 | s0.91
Other personnel:
Supervisory.........oaal o .00 .07 o .30 12
Miscellaneous. ... ool o .30 28 49 .51 .52 .30
Total personnel errors...... 53.00 | s2.24 | 52.55 | 49.12 | 55.38 | 51.33
MATERIAL: — =
Power Plant: i
Fuel system............... 5.08 5.03 5.72 4.40 $.12 4.74 5.25
Cooling system............. 31 .70 14 .62 .38 .17 .42
Ignition system. ........... 2.62 1.00 1.03 1.02 1.0 2.00 .95
Lubrication system. ........ o .35 07 12 B 4t o
Engine structure. .......... 341 3-33 2.03 2.60 2.73 2.31 2.26
Propellers and accessories. ... .40 .04 14 .02 1.20 .55 47
Sngine-control system. .. ... 28 .23 .57 37 ° ° ©
Miscellaneous. . .. ..oovuu.. 55 1.10 -00 -12 -13 22 24
Undetermined.............. 2.0 g.22 3.50 5-53 5-23 4.04 4.19
Total power-plant failures..| 16.25 | 17.73 | 16.20 ] 16.30 | 135.80 15.16 | 13.78
Structural: : = -
Flight-control system....... 40 .50 -2 I.24 -25 '73 I'oé
Movable surfaces........... .28 .23 .57 0 ° o o
Stabilizing surfaces. ........ o 12 .28 -1z o L2 %o
Wings, struts, and bracings..| 1.10 1.80 1.56 h.bo -79 'I7 523
Undercarriage......c..oo..n. 4.82 473 4.07 ,.gS 4.31 g g 1.4§
Wheels, tires and brakes..... 1.54 248 -6o 107 e '40 12
Pontoons or boats.......... o] o ° 25
Fuselage, engine mountings
ge, £ - 5 .11 .06
and fittings. ... 15 5 14 02 fé o 12
Tail-skid assembly.......... o 12 ° 2z ! 22 12
Miscellaneous. . ............ 15 18 31 2 2 T o
Undetermined......o..v.... .15 o o o
. z . 8. 10.13 9.00
Total structural failures....| 8.74 | 10.00 8'58 1; fg Ig; .76 47
Handling qualities............ 1.76 -93 1.0 " 11 .35
o 12 .01 .
Instruments. ......cooeeevon.. o o
. . - 10.38 | 11.00 9.82
Total airplane failures. . . .. 10.50 | I1I1.59 9'917 1205 | Sl I
MISCELLANEOUS: T - 6.58 8.03
Weather. ..o o vveiiinnnenn.. 7.67 4.80 7"2? 6'23 9:21 .;4 .08
D_arkncss ....... e o .28 . 7'21 11.30 7.38 | 12.68
Airport and terrain. .......... 10.24 0.74 | 1L.07 i 11 3.01 4.04
Other...vvviiiieinn .. 2.00 2.14 2.69 3-40 3 - —
. ) 24.32 | 1771 | 24.83
Total miscellaneous causes. .| 19.01 16.96 21.86 _17 27 ,_——4—3_: |
. .38 .55 .24
Undetermined and doubtful . .. .. .62 -121 o ‘93* 3 —_—
X 100.00 | 100.00
Tolal percentages.......... 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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INJURIES CLASSIFIED

July-December, 19036

Total Pilots Co-Pilots or Students

Kind of Flying |Persons
I'nvolved Fatal

Severe | Minor No Total |Futul | Severe | M inor o Total

Tujury Iijury

Schedule...... 220 5 I 1 22 290 5 o 2 18 25
Student in-

struction. ... 28 18 31 230 | 307 5 2 7 47 01

Experimental. . 2 3 2 7 14 o o e} o o

Commercial. ... 23 6 15 158 | 202 o o o 2 2

Pleasure....... 20 22 42 315 | 408 2 1 o 4 7

Total..... 87 50 o1 732 | gbo | 12 3 [¢] 71 05

Passengers Aircraft Crew

Total
Kind of Flying |Persons .
Iwvolued Fatal | Severe | Minor No Total (Fatal | Severe |Minor Vo Total

Injury Injury
Schedule. . .... 220 19 [¢) 8 123 | 150 3 o 1 12 16
Student in-
struction....| 401 14 5 2 8 20 o o o 1 4
Experimental. . 21 o o 1 [ 1 5 o o 1 6
Commercial....| 460 30 7 21 203 | 201 X o o o 1
Pleasure....... 730 34 10 28 242 | 314 o o} o 1 1
Total..... 1,838 07 22 6o 576 | 755 0 o} 1 18 28
January-June, 1937
Total Pilots Co-Pilols or Students
Kind of Flying |Persons
" - 7
Involved Fatal | Severe | Minor A'fo Total [Fatal | Severe |Minor No Total
Injury Injury
Schedule. .. ... 282 2 1 o 25 28 3 o o 22 25
Student in-
struction....| 418 31 26 31 244 | 332 4 4 6 42 56
Experimental. . 20 I 1 1 10 13 o o o 1
Commercial....| 347 4 o 12 138 | 154 o o) o 2 2
Pleasure.......| 629 22 20 31 284 | 357 o o 1 10 11
Total. . ... 1,606 60 48 75 7or | 884 7 4 7 77 05
Total Puassengers Adreraft Crew
Kind of Flying |Persons
Involved|y; . No . No
"l Fatal | Severe |Minor |Injury|\Tolal |Fatal | Severe |Minor Injury Total
Schedule. .. ... 282 22 7 b 174 | 204 2 1 o 22 25
Student in-
struction. ...| 418 11 7 4 8 30 o o o o) o
Experimental.. . 20 o o o 3 3 o o 1 2 3
Commercial....| 347 8 3 17 161 | 189 o o o 2 2
Pleasure....... 620 25 0 20 207 | 201 o o} o [} o
Total. . ... 1,606 66 26 42 553 | 687 2 I 1 26 30
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AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, INC.

30 Rockefeller Plaza

729 Fifteenth Street, N.W.,
New York

Washington, D. C.

Officers for 1938
(Elected January 27, 1938)

President. ... Leighton W. Rogers
Vice President............ ... . .. . .. . . ... Charles I, Parker
Vice President........... ... ... ... ... ... i Walter Beech
Vice President...........o.o L Wallace Kellett
Secretary.. ... Clare Bunch
Treasurer...... ... o Charles . Barndt
Assistant Secretary and Assistant Treasurer.................... . 7 Frank J. Walsh

Executive Committee

Charles F. Barndt
Laurence D. Bell
Don L. Brown

Courtlandt Gross
Charles Marcus
Thomas A. Morgan
Clayton J. Brukner James Murray
Sherman M. Fairchild Leighton W. Rogers
Guy W. Vaughan

Governors for 1938

C. L. Lawrance

Charles Marcus

Thomas A. Morgan

James Murray

E. D. Osborn

Oliver Parks

Leighton W. Rogers

J. Story Smith .
John Dwight Sullivan |
Frank Tichenor

Guy W. Vaughan

Raycroft Walsh

Grove Webster

Ted Weld

Charles F. Barndt

Walter Beech

L. D. Bell

G. M. Bellanca

Don L. Brown

C. J. Brukner

B. D. DeWeese

Floyd Ivans

S. M. Fairchild

Richard Goldsmith

M. B. Gordon

Courtlandt Gross

W. D. Guthrie

J. D. Jernigin, Jr.
The Council
(Past Presidents)

S. S. Bradley

Lester D. Gardner

Paul Henderson
F. H. Russell

Charles L. Lawrance

Grover Locning

F. B. Rentschler

I. M. Uppercu
Thomas A. Morgan

AIR TRANSPORT ASSOCIATION OF AMERICA
135 South LaSalle St., Chicago, 111.

Officers
President....... ... ... ... oo Edgar S. Gorrell
Vice President. .....oovoiiieiiiiini i Croil Hunter
Secretary and Treasurer..............ooevennnoa. ... ... 0000 Fowler W. Barker
Directors
T. E. Braniff C. Bedell Monro
Carleton Putnam W. A. Patterson
Jack Frye . E. V. Rickenbacker
C. R. Smith
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC.
30 Rockefeller Plaza, New York

Officers
(Elected January 26, 1938)
S S Bradley . oo Chairman of the Board
Frank T1 RUSSCH . ..ot e e et President
Fuene 1o W T R00 . L o e Vice President
EdEar N GOt oo e e Vice President
William B Valk, Jre. oo Vice President
JORN N ROEUTS . e e Vice President
Joseph T TTartsOn . Lo o Secretary
James P N UITy . e e Treasurer
John A, Sanborn. ..o i Asst Treas, Asst. Secretary, General Manager
Directors
Charles I™. Barndt. .. . e Aviation Manufacturing Corporation
S S Bradley . .o e Chairman of the Board
Clayton J. Brukner. ..o e Waco Aircraft Company
Edear No GOttt o e Consolidated Aircraft Corporation
Lo RO Grumman. .. .. e Grumman Aircraft Engineering Corp.
T HAartson . .o The Glenn L. Martin Company
J.H. Kindelberger. ..o s North American Aviation, Inc.
James PN UrTay . . Boeing Aircraft Company
John MU ROGers. vt Douglas Aircraft Company, Inc.
FoHL Russell. o e e President

Curtiss-Wright Corporation

William . Valk, Jr
United Aircraft Corporation

Eugene K. Wilson

INSTITUTE OF THE AERONAUTICAL SCIENCES
30 Rockefeller Plaza, New York

Officers and Council for 1938

PresTdent . o e T. P. Wright
Vice President. ... . s Sherman M. Fairchild
VICe President. . o ot e e e J. H. Kindelberger
Vice President. . ... . . e E. P. Lesley
Vice President. ... . e William Littlewood
Vice President. . . .. e George J. Mead
T CASULCT . . o o e et e e e e e e e e Eimer A. Sperry, Jr.
T 4 O T A Iester D. Gardner
The Council
Edwin E. Aldrin Charles L. Lawrance
P. R. Bassett Arthur Nutt
B. C. Boulton Earl D. Osborn
Leroy R. Grumman J. T. Trippe
J. H. Kimball Eugene E. Wilson
Paul Kollsman T. P. Wright
Advisory Board
Vincent Bendix Jack Frye A, E. Raym.ond
Lyman J. Briggs W. R. Gregg 1. J. E. Reid
A. B. Cook Hall L. Hibbard M. J. Thompson
J. . Doolittle Alexander Klemin . P. Warner
C. L. Egtvedt 1. Machlin Laddon 0. Westover
Luis de Florez G. W. Lewis John E. Younger

Grover Loening

Past Presidents

J. C. Hunsaker D. \W. Douglas Glenn L. Martin
Charles L. Lawrance Clark B. Millikan
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NATIONAL AERONAUTIC ASSOCIATION

National Headquarters, Dupont Circle, Washington, D. C.

Representative in U. S. A. of the Fédération Aéronautique Internationale

Officers
President. . oo v ettt e e Charles F. Horner
Vice PresidCnt. oo oot e e e e e I<. E. Aldrin
E LT 3 T8 AP William R. IEnyart
B T oY o Grove Webster
General Counsel. ... e e Ruby D. Garrett

Executive Committee

J. Carroll Cone John . Jouett
Arthur S. Dudley Albert . Lodwick
Richard C. du Pont Albert I, Near
Floyd E. Evans Oliver L. Parks

James E. Webb

District Vice Presidents

1st District.......... Glynne M. Jones, Boston Municipal Airport, Boston, Massachusetts

2nd District......... Max J. Pollet, American Airlines, Inc.,, Room 1814, lotel Statler,
Buffalo, New York

3rd District,......... Glenn L. Martin, c/o Glenn L. Martin Company, Baltimore, Maryland

4th District.......... Jerome A. Waterman, So7 South Isdison Avenue, Tampa, Florida

sth District.......... C. W. Sciberling, Sciberling Tire & Rubber Company, Akron, Ohio

6th District.......... Lafeton Whitney, 106 South Ashland Avenue, Chicago, Iilinois

7th District.......... George B. Logan, 506 Olive Street, Saint Louis, Missouri

8th District.......... Charles A. Rowe, Gulf Oil Company, Dallas, Texas

oth District.......... Hz(l)rry K. Coffey, 430 American National Bank Building, Portland,

regon

Governors-at-Large

Orville Wright. 15 North Broadway, Dayton, Ohio

Godfrey L. Cabot, 77 Franklin Street, Boston, Massachusetts

Bernar Macfadden, Chanin Building, 122 East 42nd Street, New York City

Louis R. Inwood, Interstate Commerce Commission, Air Mail Division, Washington, D. C.
F. C. Crawford, Thompson Products Inc., Cleveland, Ohio

Governors
ALABAMA............ Asa Rountree, Jr., 420 Brown Marx Building, Birmingham
ALASKA. .. cvvuveenns Joe Crosson, Fairbanks
ARIZONA. « . v v evnnnn A. Lee Moore, 333 West Adams Street, Phoenix
ARKANSAS. . ovevvennn Ellis Fagan, State Legislative, Little Rock
CALIFORNIA.......... . P. Balderston, 1206 Maple Avenue, Los Angeles
COLORADO. ..o vuen-. T'red W. Bonlfils, c/o The Denver Post, Denver
CONNECTICUT. . .. .. .. Norman V. Clements, 107 Long Hill Drive, East Hartford
DELAWARE. . ........ Richard duPont, 1078 duPont Building, Wilmington
Dist. oF COLUMBIA. . .
FLORIDA. ............Sidney C. Brown, 808 Tampa Theatre Building, Tampa
GEORGIA. + ..o vevnnn Richard E. Allen, Jr., City Hall, Augusta
HAwAIr, . ........... John H. Kangeter, 328 Dillingham Building, Flonolulu
IDAMO. ... ieeeen Walter R. York, Chamber of Commerce, Boise
JLLINOIS. ...t e e - Oliver L. Parks, Parks Air College, East Saint Louis
INDIANA............. Herbert O. Fisher, Chamber of Commerce, Indianapolis
Towa............... James C. Graham, 612 Campbell Avenue, Waterloo
KANSAS. . vievnnnnn Cecil J. Lucas, 2606 East Douglas Street, Wichita
KENTUCKY.......... Joe Giovanelli, c/o Joe’s Place, Ashland
LOUISIANA. .. ........ T. B. Herndon, Mansfield
MAINE. . .cocvenenn. W. H. Marden, Municipal Airport, Waterville
MARYLAND . .........C slenn L. Martin, c¢/o Glenn L. Martin Company, Baltimore
MASSACHUSETTS. .. ... Ben Follett, Jr., Wiggins Flying Service, Municipal Airport, Boston
MICHIGAN. .. ........ J. Bingham Morris, Hotel Rowe, Grand Rapids

MINNESOTA. ..o ovu.nn Congressman Melvin J. Maas, House of Representatives, Wash., D. C.
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MISSISSIPPI . ... ... L Allison J. Holifield, Lamar Life Insurance Company, Jackson
George B. Logan, 300 Olive Street, Saint Louis
MONTANA .+ oo William G. Ferguson, Montanans, Incorporated, Helena
NEBRASKA......o.... Harry B. Sidles, Sidles Airway Corporation, Lincoln
NEVADA............. Senator Pat .\IcCarr:m, Senate Ofiice Building, Washington, D. C.
NEW HAMPSHIRE, ...,
New JERsey.........Captain Gill Robb Wilson, State Division of Aviation, Trenton
NeEw MEXICO. ... .. .. D. C. Pearzon, (Colonel) New Mexico Military Institute, Roswell
New YORK. ... .. .. Roger Wolie Kahn, 660 Madizon Avenue, New York City
Norti Caronina. .. I J. Bartlett, ¢/o Industrial Electric & Machine Company, High Point
NORTH DaROTA. . . ... Titus lechxrd~ Municipal Airport, Fargo
B. E. Fulton, Manager, Akron Airport, Akron

OI\L\HOA-X.\ .......... Jess D, ('ru:n, Spartan Aircraft, Tulza

Harry K. Cofiey, 430 American Bank Building, Portland
.Kern Dodge, Lewis Tower Building, Philadelphia
Ramon Valdes, Box 007, San Juan, Puerto Rico

Philip Williams, 46 Ferncrest Blvd., North Providence

Sourit CAROLINA. .. .. Dexter C. Martin, 500 Carolina Life Building, Columbia
SoUuTH DAKOTA. ... .. O. H. Hickman, 1or5 South Lake Street, Sioux Falls
TENNESSEE. ......... Walter M. Williams, 416 Deaderick Street, Nashville
TEXAS. .o, Charles A. Rowe, Gulf Oil Corporation, Dallas
UTAH............... Rudolph Orlob, P. O. Box 600, Salt Lake City
VERMONT............ I, W. Shepardson, 101 Ledge Road, Burlington
VIRGINIA. .. ......... Ralph W. Howe, 1115 Fast Main Street, Richmond
WASHINGTON. . .. .. .. Charles L. mnh 20643 Perkins Lane, Scatth.

WEST VIRGINIA. . . ... Howard G. Mayes, Box g1, Huntington

WisconsiN. .. .......S. J. Wittman, Oshkosh Airport, Oshkosh

WYOMING. . ... ...... J. Kirk Baldwin, Treasurer State of Wyoming, Cheyenne

NATIONAL INTERCOLLEGIATE FLYING CLUB

Dupont Circle, Washington, D. C.

Officers
President. ... o C. Dan Martin, Jr., Harvard
Vice President. .. .. ... e John Conway, Purdue
Secretary-Treasurer. ... ... e John Railsback, Penusylvania

Honorary President, Grover C. Loening

Executive Committee

C. Dan Martin, Jr., Harvard John Railsbagk, Pennsylvania
John Conway, Purdue J. Keith Davis, Harvard
Paul Campbell, Minnesota

Graduate Board

Kenneth E. Benson, Chm., Akron W. D. Strohmeier, Amherst

J. B. Hartranft, Jr., Pennsylvanm Mary Kimball lolland, Smith
Advisory Council

William R. Enyart, Chm. J. D. Akerman

Charles L. Morris Leslie A. Walker
Wm. Barclay Harding B. S. Meickle
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SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.
29 West 3oth Street, New York

Aeronautic Officials for 1938

Presitdent. oo e C. W. Spicer
Vice President . . oo e e I WL Caldwell
(Representing Alreraft Enginecring)

Vice President. oo R. N. DuBois
(Representing Aireraft Fngine Engineering)

Vice Prestdent . ..o Carl Behn
(Representing Dicsel Bngine Engineering)

Sceretary and General Nanager. oo e John AL Co Warner

The Council

C. W. Spicer, President . I, Simi, Vice President
. W. Caldwell, Vice President AL T. Colwell, Councilor
R. N. DuBois, Vice President W, C. Keys, Councilor
Carl Behn, Vice President J. L. Stewart, Councilor
B. I. Sibley, Vice President W. J. Davidson, Councilor
C. R. Paton, Vice President .. J. Grunder, Councilor
. S. Spring, Vice President B. J. Lemon, Councilor

awyer, Vice President David Bececroft, Treasurer

t. Frudden, Vice President R. R. Teetor, Past President (1936)

I, L. Taulkner, Vice President I1. T. Woolson, Past President (1937

Aeronautic Committees

Aircraft Commitlee. .. .o . . W. Caldwell, Chairman
Aircraft Engine Committee. ... . . . . R. N. DuBois, Chairman
Standards Committee

Aircraft Division. . ... 00 0 . J. ¥. Hardecker, Chairman

Alircraft Engine Division. .. ............ .. ... .. ............Arthur Nutt, Chairman
Research Committee

Aircraft Engine Lubricants Committee. ... oo C. H. Baxley, Chairman

THE SOARING SCCIETY OF AMERICA, Inc.

Pe¢nsacola, Ila,

President . ..o Richard C. duPont
Vice President. .o Dr. Wolfgang Kemperer
Vice President. .. ..o o Charles H. Gale
SECIeLATY . v it it e e JArthur L Lawrence
L CASUTCT .« o e e e e e e e e e e e e e e Genevieve Eaton
General Manager........ R T T D Lewin B. Barringer
Chairman Contest Committee. ... Dr. Karl O. Lange

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
29 W, 39th Street, New York
Harvey N. Davis, President C. E. Davies, Sccretary
Aeronautic Division, Executive Committee

CRAIITTIAIN . « v v e v e e e e e e ettt e ov .. Alexander Klemin
T a2 Jerome Lederer
C. I1. Dolan R. V. Morse
R. M. Mock B. M. Woods



AERONAUTICAL DIRECTORY

I
~Nr
Ut

BUREAU OF FOREIGN AND DOMESTIC COMMERCE
U. S. DEPARTMENT OF COMMERCE
Washington, D. C.

Danicl C. Roper, Secretary of Commerce

Ernest G. Draper, Asst. Seey. of Commerce
Alexander V. Dye, Director, Bureau of Foreign & Domestic Commerce

Automotive-Aeronautics Trade Division
Acting Chicl. o Irving II. Taylor
) Acronautics Trade Section
C. E. Chriztopherson Brower V. York

 Note:—The Automotive-Acronautics Trade Division is the source of information on civil
aviation developments abroad, aeronautical export markets and related data.

U. S. AIR CORPS, WAR DEPARTMENT
Washington, D. C.
Harry . Woodring, Secretary of War

Officers on Duty in Washington

Chief of the Alr Corps. ... viii i Major Gen. Oscar Westover
Assistant Chief of the Air Corps.....venenirnrneniininnrnnn .. Brig. Gen. Henry H. Arnold
Commander, G. H. Q. Air FOTCe. v tvveene et e aeanrannnns Major Gen. Frank M. Andrews

Colonels—Chalmers G. HMall, Alfred 11. Hobley, Rush B. Lincoln, H. H. C. Richards.

Licut. Colonels—Rosenham Beam, G. . Brower, 1. C. Davidson, M. I'. Davis, V. B. Dixon,
Ira C Eaker, A. E. Easterbrook, William E. Farthing, M. C. Grow, Lynwood B. Jacobs,
.D&\'l(l A. Myers, R. L. Walsh, H. H. Young.

Majors—Iivers Abbey, K. S. Axtater, C. Y. Baafill, R. C. W, Blessley, Norman D. Brophy,
James C. Cluck, A. H. Foster, Edward V. Farbeck, Jr., James B. Jordan, Robert Kauch,
Alvan C. Kincaid, David C. Lingle, M. I1. McKinnon, L. W. Miller, J. A. Mollison,
C. P. Prime, . W. Raley, L. H. Smith, W. G. Smith, Wm. B. Souza, G. L. Usher, G. 5.

Warren,
Captains—James T. Cumberpatch, J. J. Honan, L. S. Smith, James W. Spry, Donald F. Stace.
First Lieutenant. .. ... ... ... .. 0 . Robert M. Losey
Materiel Division
Wright Field, Dayton, Ohio.
Brigadier General A. W. Robins, Chief of the Division
LExecutive and Commanding Officer. .. ... ..o Col. Frank M. Kennedy
Asst. Executive and Adjutant. .. ... ... ... . i, Major A. W. Brock, jr.
Supply Officer........ ... oot iieeieiinaeeeeee. ..M ajor I AL Madarasz
Chief, Engineering Section. ... ...o..iv' oot Lt. Col. O. P. Echols
Chief, Procurement Section.. .. ..............u.ieeeiieeannen.s Lt. Col. Wm. F. Volandt
Chief, Field Service Section. . ... .. ... e Col. I. D. Lackland
Chief, Ind. Planning Section.................ouiuieiiiae s, Lt. Col. H. V. Hopkins
Finance Officer.. ... ... ... oo Capt. J. F. Connell
Asst. Commandant, A. C. Engincering School........ooveiiiii .. st Lt. R. P. Swofford, jr.
QUATLEIMASLEr. o\ vttt et oot e Major John A. Russell
Signal Officer. . ... ... o . 1.t. Col. Hugh Mitchell
Engincer Corps Representative. ... ...\t Capt. Louis J. Rumaggi
Ordnance Corps Representative. . ...t Major Frank I, Reed
Navy Representative. ..oovv oot e Lt. Comdr. Robert W. Bockius
Chief, Personnel Branch............. .. . 0. e Lt. Col. Morris Berman
Chief, Aircraft Branch. ............. ... ... .....................Major Howard Z. Bogert
Chief, Equipment Branch. ........... . e Major Fred S. Borum
Chief, Inspection Branch.............. ... . e, Major Thos. H. Chapman

Chicef, Flying Branch. .. ... e Major Stanley M. Umstead
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BUREAU OF AERONAUTICS, U. S. NAVY
Washington, D. C.

Claude A. Swanson, Sccretary of the Navy
Charles Edison, Asst. Secretary of the Navy
Officers on Duty in Washington
Chief of BUreau. . vttt e e e e Rear Admiral Arthur B. Cook

Assistant Chief of Bureau... ... .. . . . Captuin A. C. Read

Captains. v e et et . A. Cobey, S. M. Kraus, H. C. Richardson

Commanders.....ooeenenno.. A. C. Davis, R. Davison, G. Fulton, H. R. Oster, E. M. Pace,
F. W. Pennoyer, C. A. Pownall, I'. B. Stump, S. J. Zeigler.

Licutenant Commanders. .. ... F. L. Baker, R. E. Blick, Rico Botta, J. V. Carney, S. B. Cooke

C. F. Cotton, G. H. DeBaun, W. S. Dichl, A. K. Doyle, J. E. Dyer, D. S. Fahrney, R. I,
Farnsworth, L. M. Grant, C. L. Helber, W. D. Johnson, \W. M. Lockhart, I. M. McQuiston,
C. A. Nicholson, J. E. Pixton, W. L. Rees, A. O. Rule, W. D. Sample, A. R. Sandborn,
L. C. Stevens, J. F. Wegforth, O. A. Weller.

Lieutenants.................. E. W. Clexton, W. L. Erdman, J. I'. Greenslade, R. S. Hatcher,
. M. Hughes, J. W. King, D. N. Logan, C. L. Miller, G. T. Mundorfi, J. L. Pratt, W. T.
Rassieur, S. B. Spangler, P. D. Stroop, T. T. Tucker, A. B. Vosseller, D. E. Wilcox.

Marine Corps Aviation........ Col. R. E. Rowell; Lt. Col. I. Harris, Major B. F. Johnson,
Capt. A. D. Cooley, Capt. A. W. Kreiser, Capt. W. D. Saunders, Capt. P. K. Smith.
U. S. Army Liaison Officer. .. ... o i Capt. D. F. Stace, USA.

Lakehurst, N. oot e e et e Comdr. C. E. Rosendahl
Anacostia, D. G e Comdr. V. C. Grifin
Norfolk, Va. . . e Capt. J. I1. Hoover
San Diego, Calif.. . .o e e Capt. A. L. Bristol
Seattle, Wash. ... .o e Comdr. A. W. Radford
Pensacola, Fla.. .. .. . e Capt. W. F. Halsey
Pearl Harbor, T. ... o e e e e e Capt. K. Whiting
Coco S0lo, C. Zue oo e Comdr. E. L. Gunther

Marine Corps Flying Fields

QUANEICO, V. oottt e e e e e e Col. R. S. Geiger
San Diego, Calif.. ..o Lt. Col. R. S. Mitchell
St. Thomas, V. L.t o e e e e e et Maj. C. A. Larkin

Commander Aircraft, Battle Force............................... Vice Admiral E. J. King
Chiefof Staff. ... ... e Capt. P. N. L. Bellinger
U.S. 8. SARATOGA . .o Capt. J. H. Towers
U.S.S. LEXINGTON . ... e Capt. Leigh Noyes
U.S.S. RANGER . . Capt. J. S. McCain
U.S.S.YORKTOWN . .o Capt. E. D. McWhorter
U.S.S.ENTERPRISE ... e Capt. N. H. White

Philadelphia, Pa.. ... e e Comdr. W. W. Webster
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Special Aviation Duty

Aide to Commander-in-Chief, UL S. Fleet.. ..o . oo oo oo . Comdr. F. P. Sherman
Aide to Commander, Battle Force. . ... ... . o oo Comdr. D. C. Ramsey
Aide to Commander Cruisers, Scouting Force. ... .. . .. .. .. Lt. Comdr. W. M. Dillon
Aide to Commander, Scouting Force. ... ... . .. Lt. Comdr. H. M. Martin
Otfice of Naval Operations........ .. Comdr. R. P. Molten, Comdr. O. B. Hardi=on, Lt. Comdr.
D. Ketcham.
Naval Examining Board. ... ... e Comdr. J. E. Ostrander
Board of Inspection and Survev. ... ... ... Lt. Comdr. R. E. Jennings
Bureau of Navigation.............. Lt. Comdr. R. L. Bowman, Lt. Comdr. WW. W. Smith,
Lt. Comdr. J. B. Lynch, (USNR).
Bureau of Ordnance....................... Lt. Comdr. M. I'. Schoeffel, Lt. S. E. Burroughs
Bureau of Engincering. . ... ... e Lt. Frank Akers
Burcau of Medicine and Surgery. ... . Comdr. J. C. Adams, (QIC)
Hydrographic Office. . ... .. . Lt. Comdr. J. S. Michael
Aecronautical Board. ... ... .. .. L.t. Comdr. J. E. Dyer

THE NATIONAL ASSOCIATION OF STATE
AVIATION OFFICIALS

Officers for 1938

President First Vice President

I'Lovp E. Lvaxs,

Michigan Director of Aeronautics

Second Vice President

D. O. LANGSTAFF,
Director of Aviation,
State of Louisiana

Cuarres L. MORRIS,

Commissioner of Aeronautics

State of Connecticut

Third Vice President
Ravyoxp R. StTaUB,

Treasurer, Board of Acronautics

State of Oregon

Secretary-Treasurer Legal Coungel
Howarp C. KNOTTS, Grorgre B. LoGaN,
Aviation Supervisor, St. Louls, Missouri

Illinois Commerce Commission

Regional Vice Presidents

North East North Central
. WiILLARD M. FLETCHER, CuarLEs S. DOYLE, L
Chief, Division of State Airports, Secretary, Nebraska Aeronautic Commission,
Hillsgrove, Rhode Island Lincoln, Nebraska

South East

DexTteER C. MARTIN,
Director of Acronautics
Columbia, South Carolina

South Central
J. M. GENTRY,

Secretary, State Highway Commission and

State Aircraft Officer,

Oklahoma City, Oklahoma

East Central South West
S. B, StrERS, W. D. Hammond, .
Assistant Director of Aeronautics, Chairman, Utah State Acronautics Commission
Lansing, Michigan Salt Lake City, Utah
North West

Frep B. SHERIFF,
Commissioner of Aeronautics,
Helena, Montana
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Navy DBuilding, Washington, D. C.

Laboratories, Langley Field, Va.

Created by act of Congress approved March 3, 1913, for the supervision and direction of

the scientific study of the problems of flight.
proved March 2z, 1929,
out compensation.

Joseph S. Ames, Ph.D., Chairman, President-
Emeritus, Johns Hopkins University, IBalti-
more, Md.

David W. Taylor, D.Eng., Vice Chairman,
Washington, D. C.

Charles G. Abbot, Sc.D., Seccretary, Smith-
sonian Institution.

Lyman J. Briggs, Ph.D., Dircctor, National
Bureau of Standards.

Arthur B. Cook, Rear Admiral, United States
Navy, Chief, Bureau of Acronautics, Navy
Department.

Fred D. FFagg, Jr., J.D., Director of Air Com-
merce, Department of Commerce.
Willis Ray Gregg, Sc.D)., United

Weather Bureau.

States

Its membership was increased to 135 by act ap-
The members are appointed by the President, and serve as such with-

Iarry I°. Guggenheim, M.A., Port Washing-
ton, Long Island, N. Y.

Sydney M. Kraus, Captain, United States
Navy, Burcau of Acronautics, Navy De
partment.

Charles A. Lindbergh, LL.D., New York City.

William P. MacCracken, Jr., Ph.B., Wash-
ington, D. C.

Augustine W. Robins, Brig. Gen., United
States Army, Chief, Materiel Division, Air
Corps, Wright IVicld, Dayton, Ohio.

Edward P. Warner, M5, Los Angeles, Calif.

Oscar Westover, Major General, United States
Army, Chief of Air Corps, War Depart-
ment.

Orville Wright, Sc.D., Dayton, Ohio.

George W. Lewis, Se.D., Director of Acronautical Research
John F. Victory, LI.M., Sccretary
Edward H. Chamberlin, Asst. Secy.
Henry J. E. Reid, Engineer in Charge, Langley Memorial Acronautical Laboratory,
Langley Ficld, Va.
John J. Ide, Technical Assistant in Ilurope, Paris, France

NATIONAL BUREAU OF STANDARDS

Connecticut Ave. and Upton St., Washington, D. C.

B T T oYt o <A Lyman J. Briggs
Assistant Director for Research and Testing. oot it e i e E. C. Crittenden
Assistant Director for Commercial Standardization. ..................c.... A. S. McAllister
Assistant to Director (in charge of Office) . . ..ottt ean. Henry D. Hubbard
Chief of Division of:
D) Y R g (ol 1 2 DI E. C. Crittenden
Weights and Measurces. .....oooveuiineini, .. 1. S, Ilolbrook and H. W. Bearce
Heat and Power. . oot e e e H. C. Dickinson
1103 =3 O C. A. Skinner
ChemiStTy . v v ettt e G. E. T*. Lundell
Mechanics and Sound. ... ... e H. L. Dryden
Organic and Fibrous Materials. ... ... e, W. L. Emley
Meetal Ul Y . st it e e e e II. S. Rawdon
Clay and Silicate Products. ... ... ... e P. . Bates
Simplified Practice. . ... e e E. W. Ely
Trade Standards. . ..o oo I. J. Fairchild
Codes and Specifications. .. ..o i s A. S. McAllister
(031 =2 A Henry D. Hubbard
Plant . ottt ettt e e e e e e 0. L. Britt

0 55« TS O AP W. H. Seaquist



ALRONAUTICAL DIRECTORY 179
U. S. COAST GUARD
DEPARTMENT OF THE TREASURY

Henry Morgenthau, Jr., Sceretary of the Treasury

Stephen B. Gibbons, Asst. Secy. in Charge of Customs, Coast Guard, and Narcotics

Officers on duty in Washington

Commuandant, U7, S0 Coast Guard. ... 00 0 .. Rear Admiral R R, Waesche
Chief Aviation Ofver. ..o 0 o Captain L. T. Chalker
Aviation Operations. .. Licutenant C. B. Olsen
Aviation Materiel. oo o o Licutenant G. . Bowerman

Chief Machinist F. IF. Crump

Aviation Finance. ..o o oo Pay Clerk C. F. Erickson
Senfor Acronautical Iingineer. .. e H. 8. Cocklin
CIvIl N gineer. e oL 0L MeGandy
Coast Guard Air Stations
Sglcm, Massachusetts, L Licut. Comdr. F. AL Leamy
New York, New York. oo oo Commander Robert Donolue
Charleston, South Carolina. ..o o oo oo Licut. Comdr. W. J. Kossler
Miami, Florida. .o 0000 oo Commander C. C. von Paulsen
St. Petershurg, Florida. ..o c 0o Licutenant W. A, Burton
Biloxi, Mississippi. ..o 0 o Licut. Comdr. R. L. Raney
San Dicgo, Californin. ... ..o 0 o Licutenant 8. C. Linholm
Port Angeles, Washington. ... Licut. Comdr. N. M. Nelson
Coast Guard Air Patrol Detachments
Cape May, New Jersey. oo Licutenant R. L. Burke
Bl Paso, Texas. ... Licutenant . 3. Lyons
Inspectors of Coast Guard Aircraft
Licutenant W. S. Anderson Licutenant C. L. Harding
Chief Machinist W, R. Kenly Chief Carpenter O. G. Tobiason

Machinist W. D. Pinkston

POST OFFICE DEPARTMENT AIR MAIL SERVICE

Washington, D. C.

James A. Farley

Postmaster General. .. ... einniiiiiitreeeeanniseriereraaaaes
Second Assistant Postmaster General.. ... vttt Harllee Branch
Deputy Second Assistant Postmaster General. ... .. i J. W. Cole
General Superintendent, Air and Railway Mail Service..... oo i S. A. Cisler
Superintendent, Air Mail Service. . ....ooiii i Charles P. Graddick
Assistant Superintendent, Air Mail Service. . ... oo iiiiiiiii i e J. W. Sutherin
J. C. Young, Assistant Superintendent. .. ... ... ... New York, N. Y.
J. A. Cruickshank, Assistant Superintendent. ... ..o i Chicago, Il
B. H. Lockett, Assistant Superintendent. ... ... .S Atlanta, Ga.
R. E. Pollard, Assistant Superintendent. .. ... ...t Yort Worth, Tex.
AL O, Willoughby, Assistant Superintendent. ... ... .. . oo San Francisco, Calif,

J. E. Lamiell, Director, Division of International Postal Service (Foreign Air Mail)
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BUREAU OF AIR COMMERCE
U. S. DEPARTMENT OF COMMERCE
Washington, D. C.
Daniel C. Roper, Secretary of Commerce

J. M. Johnson, Assistant Sccretary of Commerce

Director of Air COMMOEICe. « v oo e et et e e i Ired D. Fagg, Jr.
Assistant DIrector. . . ..ot Howard ¥. Rough
Assistant DIrector. . ... Denis Mulligan
Technical AssIStaAnt. .. ... . E. B. Cole
Administrative DIVISIOn. .. ... John S, Collins
Assistant Chief. .. e . R. Ryan
Assistant Chief. . ... . o e C. M. Estep
Budget Section. . ... e W. R. Behn
Accounts Section. .. .. ... e G. W, Hammond
Mail & Files. .o e N. E. Estep
Personnel Section. .. ... ... e R. L. Cox
Procurement & Leases Section. . ... oo i L. W. Lawrence
Property SCCtion. .. ..o i e e C. J. McGinnis
Central Depot, Ft. Worth, Texas. ... . W. G. Edwards
Airways Engincering Division. ... ... . . e C. I. Stanton
Alrways Enginecr. . ..o T. B. Bourne
Survey Section. ... ... e H. A. Hook
Utilities Section. . .. ... o i i T LaBaie
Construction Section. ... ... . G. E. Stratton
Radio Section. .. ...ot it e W. F. McBride
Drafting Unit. ... e W. T. Huntress
Maintenance SCCtioN . .. ..ot e A. O. Preil
Airway District Managers and Headquarters:
No. 1, Newark, New Jersey. . ...oooviiieiiiinernannann. D. G. Van De Water
No. 2, Atlanta, Georgia. ... ... .. . e e R. C. Copeland
No. 3, Chicago. [Linois. ... ... i e Carl McCluer
No. 4, Fort Worth, Texas. . ....... ... .. .. . . .. L. C. Elliott
No. 5, Salt Lake City, Utah. ... ... i C. C. Lange
No. 6, Oakland, California. ... ... ... s . T. Bean
Airways Operation Division. ... ... .. s Earl F. Ward
Communications SCCtion. . . ...t L. Sibley
Airport Traffic Control. . .. ... ... e . I.. Smith
Traffic Control Section. . ... ... o . e 5. A. Gilbert
Airway Traffic Control Stations:
Burbank, California. . ... ... .. .. . . R. Sturtevant
Chicago, IIlinois. ... ..o e R. A. Eccles
Cleveland, Ohio. ... ... e s H. IF. Cole
Detroit, Michigan. . ... e H. D. Copland
Newark, New Jersey. .. ..o e John L. Huber
Oakland, California......... ... ... ... . .. . L. P. de Arce
Pittsburgh, Pennsylvania............. ... .. .. .. iiiininn. E. R. Mehrling
Washington, D. C.. ... . e Lee Warren
Safety & Planning DIvision. . . ... ... .. R. G. Gazley
Adrcraft Section. .. ... oo e John Easton
AIrports Section. . ... o A. B. McMullen
Air Transport Section. . ........ ittt ittt Rogers Humphreys
Educational Section. .. .. ... .
International Section. .. ...... .. ... it e W. T. Miller
Power Plant Section. ... ... ... J. H. Geisse
Radio Development Section. .. ... ... i s W. E. Jackson
Information & Statistics Division......... ... i .
Editorial Section. ... ... e T, Brinkley
Correspondence SeCtion. . . ... .. it W. B. Fulton
Flight Information Section. .. ... ... ... e n John Groves
Reference Section. ... ...t s L. Bedford
Statistical Section. . ... ... e S. Kernan
Certificate & Inspection Division. .. ... . i s B. M. Jacobs

Aircraft Airworthiness Section. ........cuvirren it enaeans L. V. Kerber
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Alrline Inspection Section (Domestic). ..o i J. B. Jaynes
Airline Field Onfices:
N AR, N W JUrSeN . e e L. 8. Harding
Atlanta, Georgiil. oo Roy Keeley
Miami, Florida. .. oo s R. F. Nicholson
Pittsburgh, Pennsylvania. ... .. . e O. D. Murphy
Chicago, Hlnois. . .. o e R. I. Hazen
Seattle, Washington. . .......................c....oeo...A. DL Niemeyer
Cheyenne, Wyoming. . ... . s F. E. Williams
Oakland, C LETOTIER . oot e e A. W, Smith
Kanszas (,1[) MUz0Url . . s R. W. Delany
Fort Worth, TeXAS . oo i i i ... N.B.Ison
Burbank, C: 1lnorm e J. L. Kinney
Airline Inspection Scection (Forelan) . .o s E. L. Yuravich
Airway Coordination Section. ... ... .. e H. M. Agerter
Instrument Trainer Section. .. ... . s 3\ "rd Davis
Medical SCCtion. .o ettt e ©. 5. Adams
General Inspection Section. .. ... oo o R.S. BOllldIC

Supervising Aeronautical Inspectors & Headguarters:

District No. 1, Garden City, L. 1., New York W. Jurdu1

District No. 2, Loz Angeles, (,Alm)r 1S W, J. S. Marriott
District No. 3, Atlanta, Georgla. . ... ... . . it Wiley R, Wright
District No. 1 Detroit, Michigan.. ... . . . i e H. R. \de
District No. 3, Chicago, Ilinols....oooo 0. W. Young
District No. 0, Kan=as City, 5 i S. L. Willits
District No. 7, Dallas, TONas. oo J. T. Shumate
District No. §, Oakland, Californin. oo R. D. Bedinger
District No. o, Anchorage, Alaska. ..o Hugh Brewster
Regulation & Inforcement Division.. ... i George W. Vest
Assistant to Chief. ... ..o e Samuel E. Gates
Regulation Section. ... . i s .
Registration Section. ..ot e R. R. Reining
Enforcement Section... ...
Accident Section. . ... . e J. W. Lankford

THE AERONAUTICAL BOARD
Navy Building, Washington, D. C.

Army
Maj. Gen. Oscar WestoVer. oo ottt ettt e e e e e i i ieieierectaraaanaes Chicef of the Air Corps
Brig. Gen. HUH, Arnold. oo Assistant Chicf of the Air Corps
Lt. Col. WoIL Walker. ..o o e War Plans Div., General Staft
Navy
Rear Admiral A. B. Cook. ..ot e Chicf, Burcau of Aeronautics
Commander A. C.Davis. . ..................... Head of Plans Div., Bureau of Acronautics

Captain J. S, Woods. .. oo War Plans Dl\ ., Naval Operations
Secretary, Jarvis Butler

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.

Commissioners
Frank R. McNinch, Chairman
Thad H. Brown T. A. M. Craven
Norman S. Case Eugene O. Sykes
George Henry Payne Paul Walker

T. J. Slowie, Secretary
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U. S. WEATHER BUREAU
DEPARTMENT OF AGRICULTURE
Washington, D. C.

Henry A. Wallace, Secretary of Agriculture

[ @8 =S 75 Willis Ray Gregg
Assistant Chief. ... . ..o i e e e Charles C. Clark
Chief, Division of Business Administration. . ... ... . .. William Weber

it o e e e e e e e e e Delbert M. Little
N3 1 5 8 9 Leroy T. Samuels
B A Paul A. Miller

(3 o 1= 2N Edgar B. Calvert
B TS LT 1 Thomas R. Brooks

District ForeCaster. oo vttt ittt e it ettt ettt e Charles L. Mitchell
District Foreeaster. «vu ettt it i e e ettt e e R. Hanson Weightman

[ 371 Benjamin C. Kadel
ASSIS ANt . L L e ettt e e Roy N. Covert
Library
Chief. . o e e Richmond T. Zoch

[0 5B TaF: ¥ 2 J Charles A. Donnel
15 73 0 Edwin B. Gittings
Jacksonville. ..o i e e Walter J. Bennett
New Orleans. v vuue ittt ettt e e ettt eaia i Willard F. McDonald
[T o T O 2o Yok -1 Y Edward H. Bowie

General Supervising Airway Stations

(Six-hourly Airway Forecast Centers)

Washington (Arlington, Va.). ... o Eugene M. Barto
ALTANEIL. o o Glen Jeflerson
(0 D157 X o YA Vincent E. Jakl
Cleveland . ..ot e e e e e e Clarence G. Andrus
Foort Worth .o i e e e e e s Henry P. Adams
Kansas Coly . o v et e ittt et et ettt e e Leslie A. Warren
Los Angeles (Burbank) . . ... . e George M. French
New York (Newark) . ... oo e Wilson Reed, Jr.
Portland, Ore.. . ..ot i e e e e Julius C. Smith
Salt Lake Clty .. ottt it e i e ettt e e e Harry M. Hightman

San Francisco (Oakland) ... ... it i et ittt e e John A. Riley
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U. S. FOREST SERVICE
DEPARTMENT OF AGRICULTURE
Washington, D. C.

Henry A. Wallace, Secretary of Agriculture
Chicf of the Forest Service: F. Al Silcox

Northern Region. . .vienn e iiiiiieeeanaannnnn Headquarters: Miszoula, Mont.

Evan W. Kelley, Regional Forester
Rocky Mountain Region. ... oveiiiii ot Headquarters: Denver, Colo.

Allen S. Peck, Regional Forester
Southwestern Region. v eie i Headquarters: Albuquerque, N M.

Frank C. W. Pooler, Regional Forester
Intermountain Region. . ...t iiininnnienan.. Headquartera: Ogden, Utah

R. H. Rutledge, Regional Forester
California Region. ... ..o Headquarters: San Francisco, Calif.

<. B. Show, Regional Forester
North Pacitic Region. . ...o. oo, Headquarters: Portland, Ore.

C. J. Buck, Regional Forester
Fastern Region. .. vvunin ittt iieeeeann Headquarters: Washington, D. C.

R. M. Evans, Regional Forester
Southern Region......ooiuiiiin i, Headquarters: Atlanta, Ga.

Joseph C. Kircher, Regional Forester
North Central Region. ...ooiiiiiiiiiiiiiiiiaan. Headquarters: Milwaukee, Wis.

Lyle F. Watts, Regional Forester
Alaska Region. ... Headquarters: Juneau, Alaska

B. Frank Heintzleman, Regional Forester

CONGRESSIONAL COMMITTEES
INTERESTED IN AVIATION

Standing Committees of the 75th Congress, third session

Senate
Appropriations
Carter Glass (1) Jozeph C. O Mahoney (D)
Kenneth McKellar () William Gibbs McAdoo (D)
Royal S. Copeland (D) Harry S. Truman (D)
Carl Hayden () F. Ryan Dufly I
Elmer Thomas () Ldward R. Burke (D)
James I. Byrnes (D) Herbert 12, Hitchcock (D)
Millard E. Tydings (D) Theodore F. Green (D)
Richard B. Russell, Jr. (D) Frederick Steiwer (R)
Alva B. Adams () John G. Townsend, Jr. (R)
Pat McCarran (D) H. Styles Bridges (R
John H. Overton (D) Frederick Hale (R)
John H. Bankhead (D) Gerald P. Nye (R)
Interstate Commerce
Burton K. Wheeler (D) Sherman Minton (D)
Ellison D. Smith (D) A. Harry Moore (D)
Robert F. Wagner (D) Harry S. Truman (D)
Alben W. Barkley (D) Charles O. Andrews (D)
Matthew M. Neely (D) Edwin C. Johnson (D)
William H. Dieterich (D) H. H. Schwartz (D)
Augustine Lonergan (D) Wallace H. White, Jr. (R)
Fred H. Brown (D) James J. Davis (R)
Homer T. Bone (D) Warren R. Austin (R)
Vic Donahey (D) Henrik Shipstead (FL)
Military Affairs
Morris Sheppard (D) H. H. Schwartz (D)
J. Hamilton Lewis (D) Ernest Lundeen (F1)
M. M. Logan (D) George L. Berry (D)

Robert R. Reynolds (D) John E. Miller D)
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION

(Continued)
Military Affairs (Continued)

Elbert D. Thomas
Sherman Minton
Edwin C. Johnson
Josh Lee

David I. Walsh
Millard E. Tydings
Ellison D. Smith
George McGill

Richard B. Russell, Jr.

Homer T. Bone
Harry Flood Byrd
William H. Dieterich

Kenneth McKellar
Carl Hayden

Josiah W. Bailey
William J. Bulow
James F. Byrnes

M. M. Logan

Fred H. Brown
Joseph C. O'Mahoncy
James E. Murray

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

Louis Ludlow
Thomas S. McMillan
Malcolm 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

Clarence F. Lea
Robert Crosser
Alfred L. Bulwinkle
Virgil Chapman
Paul H. Maloney
William P. Cole, Jr.
Samuel B. Pettengill
Edward A. Kelly
George G. Sadowski

(1)

(1)

(D)
(D)

Warren R. Austin
Gerald P. Nye

H. Styles Bridges
Henry Cabot Lodge, Jr.

Naval Affairs

(D)
(12)
(1)
(1)
(1)
(1)
(1)
(D)

Fred H. Brown
Peter G. Gerry
Rush D). Holt
Charles O. Andrews
Guy M. Gillette
IFrrederick Hale
James J. Davis
Hiram \W. Johnson
Ernest W. Gibson

Post Offices and Post Roads

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

Dennis Chavez

Rush D. Holt

Allen J. Ellender
LIrnest Lundeen
William H. Smathers
Lynn J. Frazier

Robert M. La Follette, Jr.

Ernest W. Gibson
H. Styles Bridges

House of Representatives

Appropriations
(D) Millard F. Caldwell
(D) David D. Terry
(D) John M. Houston
(D) J. Burrwood Daly
(D) Joe Starnes
() Ross A. Collins
(1) Charles H. Leavy
(D) W. D. McFarlane
(D) Joseph E. Cascy
D) John Taber
(D) Robert 1.. Bacon
(D) Richard B. Wigglesworth
) William P. Lambertson
D) D. Lane Powers
(D) J. William Ditter
(D) Albert E. Carter
(D) Robert F. Rich
(D) Charles A. Plumley
(D) Everett M. Dirksen

Albert J. Engel

Interstate and Foreign Commerce

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

Herron Pearson
Jerry J. O’Connell
George B. Kelly

Lyle H. Boren
Martin J. Kennedy
Gardner R. Withrow
Carl E. Mapes
Charles A. Wolverton
James Wolfenden

(12)

(L)

(R)
(R)
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION
(Continued)

John A. Martin

Edward C. Eicher
Thomas J. O’Brien
Ienry Ellenbogen

Lister Hill

Andrew J. May
Ewing Thomason
Dow W, Harter
Charles I. I'addis
Clarence W. Turner
Andrew Edmiston
Edwin M. Schaefer
J. Joseph Smith
Matthew J. Merritt
Maury Maverick
Frank J. G. Dorsey
John M. Costello

Carl Vinson

Patrick H. Drewry
Stephen W. Gambrill
John J. Delaney
Frank C. Kniffin
Patrick J. Boland
Leonard W. Schuetz
William H. Sutphin
Joseph B. Shannon
John J. McGrath
John M. O’Connell
Byron N. Scott

James M. Mecad
Milton A. Romjue
Harry L. Haines
Thomas G. Burch
Martin L. Sweency
John C. Taylor

Fred H. Hildebrandt
William A. Ashbrook
Arthur W. Mitchell
Henry C. Luckey

B. Frank Whelchel
Edward W. Patterson

(D)
(M
(1)
(D)

Interstate and Foreign Commerce (Continucd)

Pehr G. Holmes

B. Carroll Reece
James W. Wadsworth
Charles A. Halleck

Military Affairs

(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)
(D)

J. Mark Wilcox

G. Heyward Mahon, Jr.

C. Arthur Anderson
Stephen Pace
Overton Brooks
Paul J. Kvale
Walter G. Andrews
Dewey Short

Leslie C. Arends
Charles R. Clason
Albert G. Rutherford
J. Parnell Thomas
Samuel W. King

Naval Affairs

Michael J. Stack
Alfred N. Phillips, Jr.
Warren G. Magnuson
Norman R. Hamilton
Lyndon B. Johnson
Melvin J. Maas
Ralph E. Church
James W. Mott
Ralph O. Brewster
W. Sterling Cole
George J. Bates
Arthur B. Jenks
Samuel W, King

Post Office and Post Roads

Aime J. Forand

Joe Hendricks
Noble J. Gregory
Donald L. O’Toole
John Luccke

Hugh BI. Rigney
Fred A. Hartley, Jr.
Bertrand W. Gearhart
Frank Carlson

E. Harold Cluett
Noah M. Mason
Paul W. Shafer
Arthur B. Jenks

(R)
(R)

(R)
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DIPLOMATIC SERVICE TO THE UNITED STATES

The fgllowing_forcign aeronautical representatives may be addressed at their respective
embassies in Washington, D. C., or as indicated.

Argentina.......... Captain Saba H. Sueyro, Naval Attache.

Belgium............ Count Robert van der Straten-P’onthoz, Ambassador E. and I,
Bolivia............. Hon. Guillermo Alborta, Consul, 9o Broad St., New York, N. Y.
Brazil.............. Licutenant Commander Raul Reis, Naval Attache.
Bulgaria............ Mr. C. S. Baer, Consul.

Canada............ Mr. Merchant M. Mahoney, IMirst Secretary.
Chile.............. Group Captain C. Alfredo Puga, Air Attache.
China.............. Mr. Zaung teh Ing, Counsclor of Fmbassy.
Colombia...........Senor Don Jose Camacho Lorenzana, Commercial Attache.
Costa Rica.........Senor Don Ricardo Castro-Beeche, Minister Resident
Cuba..............Major Felipe Munilla, Military Attache.

Czechoslovakia... ... Dr. Karel Brejska, Counselor of Legation.

Denmark........... Mr. Otto Wadsted, E. E. and M. P.

Egypt..............Mr. M. Amine Youssef, Minister.

El Salvador.........Scnor Dr. Don Hector David Castro, E. I5. and M. P.
Finland............ Dr. Sigurd von Numers, Secretary of Legation,
France............. Major Norbert Champsaur, Air Attache.

Germany........... Licutenant General Friedrich von Boetticher, Air and Military Attache.
Great Britain....... Group Captain G. C. Pirie, M. C., D. I'. C., Air Attache.
Greece............. Mr. Nicholas G. Lely, Counselor of Legation.
Guatemala......... Senor Dr. Don Enrique Lopez-Herrarte, First Secretary.
Honduras. . . .......Scnor Dr. Don Julian R. Caceres, Iirst Scecretary of Legation.
Hungary...........Major Lorand de Utassy, Military Attache.

Irish I'ree State..... Mr. Robert Brennan, Sccretary of Legation.
Ttaly.........oout Colonel Vincenzo Coppola, Air and Military Attache.
Japan.............. Commander Kanzo Miura, Assistant Naval Attache.
Lithuania.......... Secretary of Legation.

Mexico...vvnennnn. Senor Dr. Don Francisco Castillo Najera, Ambassador E. and P,
Netherlands. . ...... Mr. A. . H. van Troostenburg de Bruyn, Secretary of Legation.
Norway.....ooe.uunn Oluf Tostrut, Iirst Secretary of Legation.

Panama............ Mr. C. de la Guardia, Secretary of Legation.
Pertt...ooviinennn. Captain Juan Althaus, Naval Attache.

Poland............. Lieutenant Colonel Andrzej Chramiec, Military and Air Attache.
Portugal........... Mr. Joao de Deus Ramos, Secretary of Legation.
Roumania.......... Mr. George Boncesco, Financial Counseclor of Legation.
Siam............... Phya Abhibal Rajamaitri, E. E. and M. P.

South Africa........ Mr. Barry Lambooy, Commercial Attache.
Spain..............Senor Dr. Don Enrique Carlos de la Casa, Counselor of Embassy.
Sweden............ Mr. Harry Eriksson, Commercial Counsclor of Legation.
Switzerland......... Mr. Iiduard Teer, Counselor of Legation.

Turkey............. Mr. Mehmet Munir Ertegun, Ambassador E. and P.
U.S.S.Ro......... Colonel Vladimir Begunov, Military Attache.
Uruguay........... Mr. J. Richling, 5. E. and M. P.

Venezuela.......... Senor Don Arturo Lares, Secretary of Legation.

Yugoslavia., ........ Mr. Rastko Petrovic, Secretary of Legation.
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ARIZONA:

ARKANSAS:

CALIFORNIA:

CoLORADO:

CONNECTICUT:

DELAWARE:

FLorIDA:

GEORGIA:

Ipano:

ILLINOIS:

INDIANA:

Towa:

KANsas:
KENTUCKY:

Louisiana:

MAINE:

MARYLAND:

MASSACHUSETTS:

MicHIGAN:

MINNESOTA:

MissIssIppI:

MissouRrI:
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Alzbama State Aviation Commission .
Theodore Swann, Chairman, o30 Brown-Marx Bldg., Birmingham

No aeronautical regulatory hody.
(Arizona Corporation Commission, Wilson T. Wright, Chairman,
Phoenix, has jurisdiction over aircraft common carriers.)

No aeronautical regulatory body-.
No acronautical regulatory body-.

State Aviation Commission,
. . .
Verry C. Vasconcelles, Chairman, Denver

Department of Aeronautics .
Charles L. Morris, Commissioner of Aeronautics, . O. Box
Hartford.

w
i

No aeronautical regulatory body.
No aeronautical regulatory body. .
(Promotion work is under the direction of the State Road Depart-
ment.)

No aeronautical regulatory body.

Department o f Public Works . .
Edward M. Bryan, Director of Aeronautics, Boise.

Illinois Aeronautics Commission
L. P. Bonfoey, Chairman, Quincy. } .
(Illinois Commerce Commission, 1 N. La Salle St., Chicago, has
jurisdiction over common carriage.)
No aeronautical regulatory body.

Towa Aeronautics Commission . .
Lt. Col. Charles W. Gatschet, Chairman, Des Moines.

No aeronautical regulatory body.
No aeronautical bureau.

Louisiana Aeronautics Commission,
D. O. Langstaff, Chairman, New Orleans.

Office of Secretary of State .
Capt. Burtis F. Fowler, State Acronautical Inspector, State House,
Augusta.

Maryland Aviation Commission R
Dr. Hugh H. Young, Chairman, Stewart Bldg., Baltimore.

Registrar of Motor Vehicles
Frank A. Goodwin, Registrar, oo Nashua St., Boston.

Department of Aecronautics .
Floyd E. Evans, Director, Lansing.

Minnesota Aeronautics Commission .
Major Ray S. Miller, Chairman, Athletic Club, St. Paul.

No aeronautical regulatory body.

No acronautical regulatory body.
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MONTANA:

NEBRASKA:

NEvADA:

New IHHAMPSHIRE:

New JERSEY:

Nrw MEexico:

New YOork:

NoORrTH CAROLINA:

NorTH DAKOTA:

Onro:

OKLAHOMA:

OREGON:

PENNSYLVANIA:

RuopE ISLAND:

SouTH CAROLINA:

Soutit DAKOTA:

TENNESSEE:

TExXAS:

Utamn:

VERMONT:

Montana Acronautics Commission
Fred B. Sheriff, Commissioncer, Helena.

Nebraska Acronautics Commission
Clinton J. Campbell, Chairman, 1523 Sharp Bldg., Lincoln.

No aeronautical regulatory hody.
(Nevada Public Service Commission, Harley A. Harmon, Chairman,
Carson City, has jurisdiction over aircraft common carriers.)

New Hampshire Public Service Commission
Nelson Lee Smith, Chairman, Concord.

New Jersey Department of Aviation
Gill Robb Wilson, State Director of Aviation, Trenton.

State Corporation Commission
Robert Valdez, Chairman, Santa e,

No regulatory body.
No aeronautical regulatory body.

No aeronautical regulatory body. .
(Board of Railroad Commissioners, Ben C. Larkin, President, Bis.
marck, has limited regulatory powers.)

State Bureau of Acronautics, Ernest C. Hall, Acting Director,
Columbus.

Oklahoma State Highway Commission
J. M. Gentry, Member-Secrctary and State Aircraft Officer, State
Capitol, Oklahoma City.

Oregon State Board of Acronautics
Dr. Raymond R. Staub, Chairman, 619 Lumbermens Bldg., Portland.

Department of.Revenuc, Division of Aeronautics
Cammy Vinet, Chief of Acronautics, Harrisburg

Department of Public Works, Division of State Airports
Willard M. Iletcher, Chief, State Office Bldg., Providence.

South Carolina Aeronautics Commission
J. P. Williamson, Chairman, Greenville.

South Dakota Aeronautics Commission
T. Bl. Rg’perts, Jr., Chairman, Pierre; D. C. Matin, Director, Co-
umbia.

State Aeronautics Commission
Briggs Smith, Chairman, Nashville.

No aeronautical regulatory body.

Utah State Acronautics Commission,
W. D. Hammond, Chairman; J. E. Garn, Director.

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

State Corporation Commission

R. E. Steele, Director of Aviation, Richmond.

WASHINGTON:

WEST VIRGINIA:

Washington State Patrol, William Cole, Chief, Olympia.

West Virginia Board of Acronautics, Burr Simpson, Chairman; David M.

Giltinan, Director, Charleston.

WISCONSIN:

WYOMING: Department of Aviation,

No aeronautical regulatory body.

J. Kirk Baldwin, Director, Cheyenne.

AERONAUTICAL MAGAZINES OF THE UNITED STATES

AERO DIGEST

AIR LAW REVIEW

AIR LINE PILOT

AIR TRAILS
AMERICAN AVIATION
AVIATION

JOURNAL OF AIR LAW

JOURNAL OFF THE AERONAUTICAL
SCIENCES

MODEL AIRPLANE NEWS
NATIONAL AERONAUTIC MAGAZINE

OFFICIAL AVIATION
AIRWAYS

GUIDE OF THE

PILOT

POPULAR AVIATION
SOARING
SOUTHERN FLIGHT
SPORTSMAN PILOT

U. S. AIR SERVICES

WESTERN FLYING

515 Madison Avenue, New York, N. Y.

Washington Square East, New York,
N. Y.

3145 W. 63rd Street, Chicago, IIL

79 Seventh Avenue, New York, N. Y.
Earle Building, Washington, D. C.
330 W. 42nd St., New York, N. Y.

357 E. Chicago Avenue, Chicago, Il

30 Rockefeller Plaza, New York, N. Y.

551 Fifth Avenue, New York, N. Y.
Dupont Circle, Washington, D. C.

608 S. Dearborn Street, Chicago, Il

Grand Central Air Terminal, Glendale,
Calif.

608 S. Dearborn Streect, Chicago, Tl
1500 Locust Street, Philadelphia, Pa.
Ledger Building, Fort Worth, Tex.

515 Madison Avenue, New York, N. Y.

Transportation Building, Washington,
D. C.

420 South San Pedro Street, Los Angeles,
Calif.
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FLYING SCHOOLS GRANTED APPROVED CERTIFICATES
BY U. S. DEPARTMENT OF COMMERCE

January 1, 1938

The Acronautical University, Inc., 1330 South Michigan Ave., Chicago, 1ll. Airplane & Engine
Mechanic.

Baltimore Flying Service, Inc., Curtiss-\Wright Airport, Smith & Greenspring Aves., Baltimore,
Md. Flying and Ground, Private and Solo.

Bocing School of Acronautics, Oakland Municipal Airport, Oakland, Calif. Flying and Ground,
Commercial, Lim. Com., Private, Solo, Airplane and Engine Mechanic.

Brinkerhoff Flying Service, Inc., College Park Airport, College Park, Md. Flying and Ground,
Private.

California Fliers, Inc., Hangar No. 4, Los Angeles Municipal Airport, Inglewood, Calif. Flying
and Ground, Solo, Private, Lim. Com., Commercial.

California State Polytechnic School, San Luis Obispo, Calif. Airplanc and Engine Mechanic.

Curtiss-Wright Technical Institute of Aeronautics, Grand Central Air Terminal, Glendale,
Calif. Airplane & Engine Mechanic.

Dallas Aviation School and Air Col., Love Field, Dallas, Texas. Flying and Ground, Commer-
cial, Lim. Com., Private, Solo.

Erickson & Remmert, Floyd Bennett Field, Brooklyn, N. Y. (In conjunction with New York |
University Ground School) Flying and Ground, Private, Solo.

Grand Central I'lying School, Grand Central Air Terminal (I'lying), Glendale, Calif. In com-
bination with Curtiss-Wright Technical Institute of Acronautics, Grand Central Air Ter-
minal (Ground), Glendale, Calif. Flying and Ground, Commercial, Lim. Com., Private,
Solo.

Inter City Airlines, Inc., Boston Municipal Airport, Last Boston, Mass. Flying and Ground,
Commercial, Lim. Com., Private, Solo.

Casey Jones School of Acronautics, Inc., 534 Broad St., Newark, N. J. Airplane and Engine
Mechanic.

Lincoln Airplane & Iilying School, 2415 O Street (Ground), Municipal Airport (Flying), Lin-
coln, Nebr. Ilying and Ground, Commercial, Lim. Com., Private, Solo, Airplanc and
Engine Mechanic.

Los Angeles Aircraft, Ltd., Los Angeles Municipal Airport, Inglewood, Calif. Flying and
Ground, Private.

Muncie Aviation Corporation, Center Pike, Muncie, Ind. Flying and Ground, Lim. Com.,
Private, Solo.

New England Aircraft School, 126 Newbury Strect, Boston, Mass. Airplane & Engine Mechanic.

North-Suburban F}ying Corporation, Shermer Avenue, Glenview, Ill. (In conjunction with
The Aeronautical University, Inc., 1336 South Michigan Ave., Chicago, Ill.) Flying and
Ground, Commercial, Lim. Com., Private, Solo.

Oklahoma Military Academy, Claremore, Okla. Flying and Ground, Solo, Private, Lim. Com.

Parks Air College, Inc., Parks Airport, East St. Louis, Ill. Flying and Ground, Commercial,
Lim. Com., Private, Solo, Airplane and Engine Mechanic.

Pyper Flying Service (Flying), Pittsburgh-Butler Airport, Butler, Pa. In combination with:
Todd’s School of Acronautics (Ground), Allegheny County Airport, Pittsburgh, Pa. Flying
and Ground, Private.

Rising Sun Aircraft School, Inc., 857 East Luzerne Street, Philadelphia, Pa. Airplane and
Engine Mechanic.
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FLYING SCHOOLS GRANTED APPROVED CERTIFICATES
BY U. S. DEPARTMENT OF COMMERCE (Continued)
Rovsevelt Aviation School. Inc.. Roosevelt Field No. 1, Mineola, L..I., N.Y fl_\'fng and

Ground, Commercial, Lim. Com., Private, Solo, Alrplane and Ingine Mechanic.

Ryan School of Acronautics, Ltd., Lindbergh Field, San Diego, Calif. Flying and Ground,
Commercial, Lim. Com., Private, Solo, Airplane & Engine Mechanic.

Safair, Inc., Hangar B, Roosevelt Field, Garden City, L. I., N. Y. (In Cofﬂbi“f’-tion with New
York University, 51 West Fourth Street, New York.) Flying and Ground, Commercial,
Lim. Com., Private, Solo.

Capt. Sansom’s Aviation School, 157 Charter Oak Ave., Hartiord, Conn. Airplane & Engine
Mechanic.

Scott Flying Service, Municipal Airport, Long Beach, Calif. Flying and Ground, Private, Solo.

Spartan School of Aeronautics, Apache Blvd. & Chamberlain Dri\'e,'Tulsn, Okla. Flying and
Ground, Commercial, Lim. Com., Private, Solo, Airplane & Engine Mechanic.

State Trade School, 28 Providence Strect, Putnam, Conn. Airplane and Engine Mechanic.

Stinson School of Aviation, 27-o1 Bridge Plaza North, Long Island City, N. Y., Airplane &
Engine Mechanic.

The Stewart Technical Trade School, 253-5-7 West 64th Street, New York, N. Y. Airplane
and Engine Mechanic.

Ray Wilson Flying School, Park Hill Airport, Denver, Colo. (In conjunction with: Aviation
Ground School, University of Colorado, Denver, Colo.) Flying and Ground; Commercial,
Private and Solo.

2 /



Trade Index

Directory
NAME
Aero Digest Magazine
Air Associates, Inc. .
Aircraft Radio Corporation .
Aircraft Year Book
Allison Engineering Company .
Aluminum Company of America. Inc. .
Aviation Magazine
B. G. Corporation, The .
Barr Shipping Corporation .
Beech Aircraft Corporation .
Bendix Products Corporation .
Boeing Aircraft Company
Breeze Corporations, Inc.
Brewster Aeronautical Corporation .

Champion Spark Plug Company .

Cleveland Pneumatic Tool Company .

Continental Motors Corporation
Curtiss-Wright Corporation

Curtiss Acroplane Division
Wright Aeronautical Corporation
St. Louis Airplane Division
Export Sales Division

Curtiss-Wright Technical Institute .
Dow Chemical Company, The .
Fastman Kodak Company

Eclipse Aviation Corporation .
Edo Aircraft Corporation .
Flgin National Watch Company .
Fleetwings, Inc.

General Electric Company, Inc.
Goodrich, B. F., Company .
Hartshorn, Stewart, Company .

. 408
. 497
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NAME

International Flare Signal Company .
Jacobs Aircraft Engine Company
Kellett Autogiro Corporation
Koltsman Instrument Company, Inc.
Leece-Neville Company, The
Lycoming Division .

(Aviation Manufacturing Corporatlon)

Martin, Glenn L., Company .
Macwhyte Company
Norma-Hoffman Bearings Corporation
Parks Air College .

Pioneer Instrument Company, Inc. .
Rocbling’s, John A., Sons Company .
SKF Industries, Inc. .

Safair, Inc. .

Seversky Aircraft Corporatlon
Shell Petroleum Corporation .
Sinclair Refining Company, Inc. .
Sperry Gyroscope Company, Inc. .
Standard Oil Company of California
Stinson Aircraft Corporation .
Texas Company, The .

Thompson Products, Inc. .

United Aircraft Corporation .

Sikorsky Aircraft

Chance Vought Aircraft

Pratt & Whitney Engines

Hamilton Standard Propellers
United Aircraft Products, Inc.

Vultee Aircraft Division .

(Aviation Manufacturing Corporatxon)

Waco Aircraft Company .
Western Electric Company .

PAGE

. 502
. 408
. 406
. 504
. 503
. 408

. 502
. 408

. 498
. 503
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SIKORSKY AIRCRAFT CHANCE VOUGHT

\\ AIRCRAFT =
\

Wherever

yOou €O .. o

HAMILTON STANDARD PRATT & WHITNEY
PROPELLERS ENGINES

=

/)\ In America the roar of a Twin Wasp ~J

announces the establishment of a \

/ new record ... Far out at sea a sleek \\
Vought scout takes off from the

// deck of a Navy carrier . .. Across \§\

/ both oceans giant Sikorsky flying

boats pioneer new routes . . . Over

the leading air lanes of the world
Hamilton Standard Propellers flash
their way. Wherever you go you find
the products of the four divisions
of United Aircraft leading the way

to greater and greater achievement.

UNITED AIRCRAFT CORPORATION
EAST HARTFORD - CONNECTICUT
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CURTISS-WRIGHT CORPORATION
GUY W. VAUGHAN, PRESIDENT

MANUFACTURING AND SALES DIVISIONS

Cusl%,

CURTISS AEROPLANE DIVISION

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

Manufacturers of Military 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 and Wright Whirlwind 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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STINSON AIRCRAFT CORP. |
Division of Aviation Manufacturing
Corporation
Manufacturers of
Commercial & Military Airplanes
and
Contractors to United States
and Foreign Gov'ts.
MAIN OFFICE AND FACTORY
STINSON FIELD
WAYNE, MICHIGAN
(near Detroit)

THE WACOAIRCRAFT
COMPANY

Troy, Ohio, U. S. A.

Manufacturers of WACO commer-
cial and military airplanes.
Aircraft designers and constructors.

Clayton J. Brukner, President

Lee N. Brutus, Vice-Pres. & Treas.
L. E. St. John, Secretary

Hugh R. Perry, Sales Manager

"
}

|
LONG RANGE
ATTACK BOMBERS

VULTEE AIRCRAFT

(Div. of Aviation Mg, Corp.)
DOWNEY (Los Angeles County) Calif.

AVIATION
MANUFACTURING

CORPORATION
LYCOMING DIVISION

Manufacturers of Lycoming R-680
Nine-Cylinder and R-530 Seven-
Cylinder, Radial, Air-Cooled En-
gines; Lycoming O-145 Four-Cyl-
inder, Opposed, Air-Cooled Engine;
and Lycoming Controllable Pro-
pellers.
Wi illiamsport, Penna.

ALLISON ENGINEERING
COMPANY

Division of
General Motors Corporation
Indianapolis, Ind.
Aidrcraft T.iquid Cooled Engines
Allison Steelback Bearings
For aviation and Diesel Engines
and Machine Tools

JACOBS AIRCRAFT
ENGINE COMPANY

Pottstown, Pennsylvania
Manufacturers of air cooled radial
engines 225 to 300 Il. P.

J. Story Smith, President

Albert R. Jacobs, V. P. and Chief
Engineer

Henry M. McFadgen, V. P. and
Production Engineer

CONTINENTAL
MOTORS
CORPORATION
A40 — 40 H.P.

A50 — 50 H.P.
W670 — 225-250 H.P.

Aircraft LEngines
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AIRPLANE
n.:;:s Wutsi.f(-m

line* .
TAIL WHEELS—Low.Pres-
sure, *'Streamline® .

PERATING'CYLINDERS. |
HYDRAULICIBRAKES".,
o -

BRAKES — Mechantcally -
and Hydraulically Operated

AXLES — For All Wheels
PILOT SEATS — Standard’
Armny and Navy Type

' BENDIX PRODUCTS

Aleplose Wheel & Broke Div.
{(Subsidicry

ECLIPSE AVIATION
CORPORATION

EAST ORANGE, NEW JERSEY
Starters, Generators, Radio Power
Equipment, Hydraulic and Air
Pumps, Deicer Equipment and Mis-
cellaneous Alircraft Accessory
Equipment.

President
Vice-Pres.

THE B. F. GOODRICH
COMPANY

Akron, Ohio. Makers of
GOODRICH AIRPLANE SIL-
VERTOWNS
for sport and transport planes.
Over 40 rubber products for
airplanes including De-icers
Abrasion Shoes—Matting—Hose—
Grommets—Shock Absorber Cord
Complete line of accessories

Charles Marcus
R. P. Lansing

1,

P

THOMPSON PRODUCTS, INC.

Mfrs. of Aircraft Engine Valves,
Pistons, Piston Pins and other
hardened and ground alloy steel
parts for aircraft service.

F. C. Crawford ......... President
L. M. Clegg........ Vice President
W. M. Albaugh........ Secy.-Treas.

Cleveland Detroit

AIR ASSOCIATES, INC.

Manufacturers - Distributors
Exporters

Garden City, New York

Cable Address: Airsoc New York
PParts, Supplies, Equipment, Instru-

ments, Radio, Wheels, Tires,
Fabric, Dope.
All materials and accessories for

aircraft manufacture, operation and
repair. Complete catalog on request.

AEROL
Shock Absorbing

STRUTS

Manufactured by
The Cleveland Pneumatic Tool Co.
Automotive-Aircraft Division

3734 East 78th Street
Cleveland, Ohio U.S. A.
Ask the Pilots who Land on Them.

THE
B. G. CORPORATION

136 West 52nd St.
New York, N. Y.

Cable Address: Golsteco

MICA AVIATION
RADIO SHIELDED
AND
UNSHIELDED
SPARK PLUGS

Richard Goldsmith, President
George M. Paulson, Chief Engineer


























































	Blank Page
	Blank Page

