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CHAPTER 1
AVIATION QUALIFIES AS A MAJOR INDUSTRY

HI vear 1928—reviewed in this, the eleventh successive

edition of the lircraft Year Book—witnessed an amazing

transformation of aeronautics in the United States. Flying
became a recognized public service. The end of the vear—the
twenty-fifth anniversary of human flight—found it well to the fore
among other means of transportation. American aviation. includ-
ing not only flving but also manufacture of equipment and the
development of airports and airwavs, was beginning to assume the
proportions of a major industry.

If the twelve months recorded here appear to be for the most
part a chronology of phenomenal expansion in all branches of the
art, we must bear in mind that expansion has been in the past the
very element which aviation needed most.

Expansion in practical form had to wait for popularity. Public
confidence brought popularity to aviation in 1927, and it was soon
translated into active participation on the part of the people gener-
allv. In 1928 the public commenced taking a personal interest in
every phase of aeronautics.

The air transport lines extended their service in every direction.
They flew twice the mileage of the preceding vear. They carried
three times the quantity of mail and more than four times the num-
ber of passengers. Traffic increased month by month. While a daily
average of five tons of mail was flown during 1928, it averaged more
than seven tons in December.

Aerial service operations which in the past had been handled
largely by individuals and small companies showed substantial ex-
pansion. Local aerial taxi concerns were merged. They in turn
joined the larger operating groups, taking in whole regions covering
several States. Those groups acquired modern machmes and other
equipment, opened flying schools to train their own personnel and
commenced operating short line transport services between cities,
thus forming a network of feeder lines to the trunk line systems.

The number of privately owned airplanes operated by corpora-
tions on company business or by individuals for personal transport
or pleasure in 1928 increased from hundreds to thousands. The
number of persons licensed to become aviators increased from 1,500
to more than 11,000.


















CHAPTER 11
THE TREND IN AIR TRANSPORT

HILE expansion marked everv phase of American avia- -

tion in 1928, nowhere was it more apparent. more con-

structive in character and more enduring than in the field
of organized air transport. The operation of aircraft on regularly
scheduled routes became a recognized public service supported by
a substantial portion of the financial structure of the nation, and
by active elements in the older forms of transportation.

In 1926 air transport was an experiment. In 1927 it began
to emerge from the experimental state. largely through the efforts
ot a few individuals who spent their time and monev in a suc-
cesstul effort to prove that flving the mails could be made profitable
to both operator and patron. The beginning of 1928 found them
with fair prospects for expansion of this service. providing that
thev could surmount certain difficulties.

Some of the operators required faster planes to meet competi-
tion. Others needed machines of greater pay load capacity that
they might handle the traffic profitably at imminent competitive
rates. All realized that their challenge for speed and service, not
nnly to one another, but to the established means of land and
water transport, carried with it the necessity for providing con-
stantly improved facilities.

Invariably they had to enlarge their service shops. develop their
communication systems, augment their forces of skilled workmen,
add experts to their staffs of executives in each department. and,
briefly. expand their entire organizations in every direction while
at the same time reducing the overhead.

Methods which had been adequate for experimental air lines
no longer sufficed when an operator laid claim to an established and
well-organized service. It was to be either expansion or contrac-
tion because competing companies were bound to take away the
business unless the older operators proved equal to the growing
demand for a continuously improved service, faster, more regular
and, in most cases, less expensive. The result was a rapid trans-
formation of the operating end of the industry.

More planes were put into service during the year. The number
of companies increased. New companies began operations. More
miles were added to established air routes. Traffic grew at a steady
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The Trend in Air Transport 9

and satisfactory pace. The figures summarizing the number of
passengers. pounds of mail and express carried by the various com-
panies became larger month by month during the year, until in
December they showed for the mail contractors alone a threefold
increase over 1927.

Equally important, the structure of the organizations engaged
in air transport underwent a radical change. In the past the
operators had been either companies or individuals. Early in the
vear there developed a tendency toward mergers of lines into sys-
tems, and during the last three months of 1928 there was ample
evidence that the majority of the lines were being welded together
bv groups identified with many branches of the aircraft industry.
The transition from individual experimentation to corporation
effort. and from corporation effort to group control formed the
highlights of operations in 1928.

It was that change in the financial structure of air transport
which won for it complete recognition as an indispensable public
service. By expansion in operation and finally reorganization into
svstems, adequatelv financed and ably managed, it became virtually
an integral part of the vast transportation system of the country.

That the development during the vear should take this trend
was inevitable. and it may be attributed primarily to three reasons.
One was the growth in public demand not only expressed by in-
creased traffic over the air routes. but by other developments. In
response to the obvious need the Federal Government continued to
provide the various indirect aids to commercial air navigation, lay-
ing out more airways, nightlighting the routes and providing other
facilities for safe flying.

Influenced by the competition of other cities eager to become
established as aviation centers, many municipalities speeded up the
development of airports, providing better facilities for the air lines
entering their environs. With that came more patronage and a
desire on the part of the public to have available the best service
that air transport could supply. The operators were thus impelled
to expand and improve their facilities.

The growing popularity furnished another cause for expansion.
Realizing that aviation had won public confidence important rail-
road interests seriously undertook the fostering of air transport
schedules for air-rail connections throughout the country, whereby
passengers might travel part way on the roads and fly the rest of
their journey. In that manner air transport became definitely allied
to the most important carrying utility in this country.

The third reason for the extensive development of big systems
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Prosperous conditions through the United States were reflected
in the financial market and the unparalleled extent of trading as
well as permanent investing in all lines of business had its influence
on aircraft securities.

To what extent the rapid rise in the market value of aircraft
stocks may be attributed to general speculation in 1928 it would be
difficult to sav. The influence was there. however, for aviation
undoubtedly captured public imagination, and it effected the new
financing to a certain degree: for aviation stocks became popular
with both the investor and the speculator.

At the end of the vear when some of the companies showed
appreciable earnings for the calendar period the public felt that its
faith had been justified. The result was that financing was a simple
matter: and upon reorganization those companies under control of
the established financial groups found an abundance of capital.

At the same time there were many reasons why the group syvstem
should appeal to the public. For one thing, people have becoms
familiar with it. Theyv have seen the railroads. the utilities, the
telephone. gas, electric light and power companies. merged into big
organizations either under control of holding companies or domi-
natecd by individuals interested in a number of kindred concerns.
Those who invest their money in utility enterprises have profited
by the group system; so have the consumers, with better service
and reasonable rates. Indeed., the group svstem is indispensable
to our modern way of doing business.

Those familiar with the operation of the group svstem under-
stand readily some of the advantages to be gained by combining
a number of companies. thus standardizing service, reducing costs,
and permitting lowered charges to the user.

The operation of an air line involves a tremendous amount of
experimental work. The operator must be coustantly on the alert
for auxiliary equipment that will make his service more dependable.
He must have the best equipment. He may buy a new plane today
and tomorrow find that for his purposes it requires certain altera-
tions, a different engine, landing gear or a relocation of the load
space. Invariably this requires a change in design. But the operator
can determine the needed changes only after he has used a machine
and tested it in practical flying. DMany of the operators have adopted
the policy of controlling the sources of their equipment. By that
they hope to reduce initial costs and cut down the expense of
research. The cost of procuring and developing new equipment
can be controlled best if confined within one organization.

Many also believe that long delays in delivery of new equip-
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ment can be avoided by controlling its design and manufacture,
Others have adopted the policy of training their own personnel,
holding that months are required to break o a new emplovee,
whether he be pilot or a mechanic, whereas i he receives his train-
ing under the company which will employ him, that delay can be
reduced to a minimum. This had led many of the big operating
groups to acquire control of flving schools. Tt has encouraged the
merging of many local flving or acrial taxi scervices, the same
executive stafl heing emploved for hoth schaool and taxi service.

The merging of engineering, design, production, traming, local
service and trunk line operation—all under o single group or com-
pany—{featured the expansion of the arreraft industry i 1o2X

Another sound cconomic reason for consolidation of air trans-
port companies has been the desire of the operators to expand
their services and lengthen the systems by absorbing established
lines rather than by engaging in destructive competition, In this
they have followed the course of the railroads. They have seen
how both the railroads and the public benefited by linking small
lines until they became vast systems. They have noted the manner
in which electric power and light, gas and telephone companies
have developed into great systems, excercising virtual monopolies
in their territory. They have watched these systems grow in popt-
larity while at the same time the service was improved, overhead
expense reduced and rates and profits adjusted accordingly.

Still another reason for the mergers and consolidations under
the control of holding companies and syndicates may be found in
the opportunity offered for expansion by means of feeder lines
radiating from the main trunk line systems.  Direct handling of
traffic without transferring to rival carriers has been used as an
argument to favor the consolidation of the railroads.  The reason
given is that it reduces expense and thereby serves to keep down
rates. Fewer employees at the terminal, one statf handling the
traffic instead of separate staffs of rival companies, with a single
headquarters exccutive organization directing operations over the
entire system, is another rcason. The purchase of equipment and
raw materials can be facilitated and the prices curtailed when ac-
quired in large quantities. Thus the big syvstem can reduce its
overhead where the small competitor cannot.

Convinced that the time was at hand for establishing air trans-
port on a sound basis where it would be in as favorable a position
as other consolidated surface systems, several of the experienced
operators during the year participated in the organization of holding
companies. Others, while maintaining their corporate identity,
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joined with financial groups controlling many units of the industry.
At the end of the year there were five big groups in the United
States.  They were reorganizing and expanding their lines. While
a number of individual operating companies remained, by far the
greater part of the airway mileage in the United States was con-
trolled by the groups which had been formed in recent months.

As far back as 1919, the railroads regarded aviation with sym-
pathetic interest. Possibly the first of the great rail systems to
officially endorse aviation was the Pennsyvlvania, whose attitude has
been attributed to the fact that its president, Gen.o W. WL Atterbury,
while in charge of rail transportation with the American Expedi-
tionary FForces in Ifrance, visualized the practical commercial future
of flight.

The late A. T1. Smith, President of the New York Central, wrote
in the Aircraft Year Book for 1923:

“In traveling on the Twentieth Century Limited, which the New
York Central believes is the finest train in the world, and observing
from the window a scaplane flying up the Hudson at a speed at
least half again as fast as the Century, or a mail plane bound over-
land for Chicago, making two miles and a half to the Century’s one,
I cannot close my mind, as did the stage-coach owners in the late
thirties, to the fact that here is a new form of transportation which,
sooner or later, may become of substantial service for other than
war purposes.

“How will commercial aircraft be regarded by the railways? My
judgment is that when the railways find that aircraft offer an
expeditious high-speed service which can be used to relieve the
railways of certain portions of traffic requiring excessive or abnormal
speed, then there must naturally develop a mutually advantageous
coordination.  How long this will require depends upon the demon-
stration of utility by aircraft.”

Today finds the PPennsylvania Railroad participating in the
financing and operation of Transcontinental Air Transport, while
the New York Central has, unofficially, linked its rail service direct
with the air service of the Universal Aviation Corporation and,
it is understood, maintaing the same sympathetic attitude toward
Boeing Air Transport, whose present eastern terminal is Chicago.

Although the Pennsylvania and New York Central thus early
evinced their interest, it so happened that three western roads—the
Great Northern, Northern Pacific, and Chicago, Milwaukee, St. Paul
& Pacific, in the order named—were actually the first roads to start
regular physical co-ordinated service with an air line. Northwest
Airways on Sept. 1, 1928, established a joint service with those

—— Mgy
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ratlroads which was later extended to include the Pennsvlvania and
the Baltimore & Ohio. ’

Somewhat carlier in 1928, the Robertson Aircraft Corp. division
of Universal. announced an arrangement with the Illinois Central
whereby, on payment of a joint tariff. passengers could travel be-
tween St. Louis and Chicago one way by rail and the other by air,

Late in 1928 Pan-American Airways entered into a joint air-rajl
traffic arrangement with the Atlantic Coast Line and the Seaboard
Air Line.

As previously noted, however, the first railroad to invest monev
in air transport was the Pennsylvania Railroad Company. which in
1028 took a substantial interest in the Transcontinental Air Trans-
port, Inc., organized to operate a train and plane service between
New York, Los Angeles and San Francisco. The entry of the
Pennsylvania Railroad was best explained by General Atterbury
these words: )

in

“The 1dea of using airplanes for commercial transportation
of passengers is not new to the Pennsylvania Railroad manage-
ment. \We have been studying air transport for a number of
vears and with particularly close interest and attention in view
of the impetus which commercial aviation has received since the
close of the World War. During the last five vears several of
our best equipped ofticers have been definitely assigned to watch
the progress and development of air transport in America. with
a view to the possible use of airplanes in connection with our
train operations. or in a separate transportation service,

“Many of our patrons using Broad Street Station, in Phila-
delphia, have noticed at the head of the grand staircase, im-
mediately over the information desk in the main waiting room
the bas relief by Karl Bitter. famous Austrian sculptor entitled
“The Progress of Transportation.’ ’

“The panel depicts the evolution of transport from the days
of the ox-cart and chariot down to the modern locomotive and
stcamship. Its most significant feature is the figure of a young
child which leads the procession, carrying in its arms a model
of an airship. This indicates that even as early as 1895, when
Mr. Bitter executed the panel, the Pennsylvania Railroad was
air-minded.

“Our studies in air transportation have, of course. been
greatly influenced by the really marvelous development ’of the
air mail lines in the United States, and the operation of regularly
scheduled and dependable passenger-carrying air lines over the
continent of Europe.

“The idea of operating a joint rail-air service was the
natural and logical outcome of our studies in air transportation.
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We wanted to develop a service in which passengers could have
confidence and which could be regularly and dependably operated
in all seasons and under every condition of weather. We wanted
nothing c¢xperimental or visionary. The combination of the rail-
road train and airplane, with all night journeys made by train,
scemed to afford the ideal service under present conditions.

“The Transcontinental Air Transport, Inc., was formed to
bring to fruition these ideas and to place in actual operation
a service such as we had visualized.  As has already been an-
nounced, this new company, in which the Pennsylvania Railroad
1s financially interested, will establish next spring a codrdinated
rail-air route between New York and Dacitic Coast cities. The
new service will be operated on a regularly established schedule,
carrving passengers between New York and the Pacitic Coast
i two days, approximately half the time of the present all-rail
journey.”

Aside from Transcontinental Air Transport, Inc., in which the
Pennsylvania Railroad Company and the finance group headed by
C. M. Keys are interested, he and his associates operate the Curtiss
Acroplane & Motor Company, Curtiss Flving Service, Curtiss
Asscts  Corporation,  Curtiss-Robertson  Airplane Manufacturing
Company, Curtiss Acro Lxport Company, Aviation lixploration
Company, Curtiss-Caproni Corporation, National Air Transport,
North American Aviation, Inc. (an investment trust), Sperry Gyro-
scope Company, and Curtiss-Reid  Arrplane Company of  Mont-
real.

Closely affiliaced with the Keys group are the Sikorsky Aviation
Corporation, Cessna Airplane Company and the Douglas Company,
through commercial sales arrangements with the Curtiss Ilying
Service. The various interests operated by the group represent a
total capitalization of $58,302,450.

Closely associated with Mr, Keys are Howard . Coffin, vice-
president and director of the Hudson Motor Car Co.; J. Cheever
Cowdin, vice-president of Blair & Co., Inc.; Leonard Kennedy, vice-
president of Curtiss Aeroplane & Motor Co., Inc.; J. A. B. Smith,
secretary-treasurer of Curtiss Aeroplane & Motor Co., Inc.; Chester
W. Cuthell, of Cuthell, Hotchkiss & Mills: Paul Henderson, vice-
president of National Air Transport; C. Roy Keys, vice-president
of Curtiss Aeroplane & Motor Co.; James C. Willson, of James C.
Willson & Co.; and D. M. Sheaffer, chief of passenger transporta-
tion of the Pennsylvania Railroad Company.

Other associates are O. J. Anderson, of Oliver J. Anderson &
Co., St. Louis; Walter S. Bucklin, president and director of the
American British & Continental Corp.; R. D. Chapin, chairman of
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John D. Hertz, chairman of the board and president of Chicago
Yellow Cal Co., Inc.; C. O. Kalman. of Kalman & Co.; R. R.
McCormick, president and editor of The Chicago Tribune: William
B. Mayo, chief engineer of the TFord Motor Company; W. 1.
Munro, president of the American Window Glass Machine Co.;
Rf)]all(l Lord O'Brian, of O'Brian, Potter & Stafford; . A. Dierce,
ot L. AL Pierce & Co.; Charles Reed, of I, B, Keeeh & Co.; James
A. Richardson, of James Richardson & Sons, Ltd.: Herbert Bavard
5‘“'01)@; J. A. Talbot, president and director of the Richfield (il
Company; 1. A. Tompkins, president of Bankers Company of New
York; Eli T. Watson, of Watson, Williams & Co., New Orleans:
Garrettson Dulin, of Hunter, Dulin & Co.: Thomas B. ILastland,
of Bond & Goodwin & Tucker, Inc.: George dels. Greene, of 15 H,
Rollins & Sons; Parmely Herrick, president and director ot The
Herrick Co.; Thomas Hitchcock., Jr.: C. Townsend Ludington, vice-
president of National Air Transport, Inc.; Walter S, Marvin, of
H'emphil], Noyes & Co.; John J. Mitchelll Jr., director of Douglas
Aircraft Company, Inc.; Grayson M. P. Murphy, of G. M. D
Murphy & Co.; FFrank Dhillips, president and director of Phillips
Petroleum Co.; George F. Rand, president and director of Marine
Trust Co., of Buffalo: Larle Hay Reynolds, president of National
Air Transport, Inc.; Morton I.. Schwartz; larold I5. Talbot, Jr.,
director of Transcontinental Air Transport, Inc.; Fugene 1.,
Thompson, of Crane, Parris & Co., Washington, D, C.; William H.
Vanderbilt, director of Rochester Gas & Electric Co.: Ilisha
Walker, president of Blair & Co., Inc.; and William Jenks Wright,
of Janney & Co.

Paralleling the foregoing group, and in many ways closely coop-
erating with it, is another headed by Richard F. Hoyt, of Hayden,
Stone & Company. Mr. Hoyt and his associates have extended their
activities through the entire range of aviation—production, opera-
tion and finance.

At several points, the Hoyt and Keys interests are in close sym-
pathy, perhaps the outstanding example being the National Aviation
Corporation, the executive committee of which Mr. Hoyt is chair-
man. This financing organization—dominant in its field—includes
in its directorate Messrs. Keys, Coffin, Cowdin, Cuthell, Dysart,
Henderson, Kennedy, Murphy, Reynolds and Willson, and also the
following: Carle C. Conway, president and director, Continental
Can Co., Inc.; Sherman M. Fairchild, president and director, Fair-
child Aviation Corp.; E. O. McDonnell, partner, G. M. P. Murphy
& Co.; John J. Mitchell, Jr., of the Illinois Merchants Trust Co.;
David Sarnoff, vice-president and director, Radio Corporation of

L <



The Trend in Air Transport 19

America; George W. Davison, president and trustee, Central Union
Trust Co.. of New York:; Charles 1.. Lawrance, president and direc-
tor, Wright Aeronautical Corporation: Walter S. Marvin, partner,
Hemphill. Noyes & Co.: H. . Talbot. jr., director, National Air
Transport. Inc.

A second point of common contact between the above mentioned
great groups is the Aviation Credit Corporation, of which Mr. Hoyt
also i1s chairman. The Aviation Credit Corporation is an offshoot
of the Commercial Credit Corp. and is designed especially to finance
the sales of aircraft. motors and accessories on a time basis. Ofhcers
mnclude William B3. Robertson, vice-president. and J. A. B. Smith,
secretary and treasurer. Among the directors are: J. P. Dutler,
president, Canal Bank & Trust Co.. New Orleans; James C. Fen-
hagen, partner, Robert Garrett & Sons, Baltimore; A. £, Duncan,
chairman. Commercial Credit Co. of Baltimore: Allan Forbes,
president. State Street Trust Co.. Boston; Arthur W. Loasby. presi-
dent. The Equitable Trust Co. of New York: William B. Mayo,
chief engineer. Ford Motor Company: George F. Rand, president
and director, Marine Trust Co.. Buffalo: Frank H. Russell, vice-
president. Curtiss Aeroplane & Motor Co., Inc.: Charles L. Law-
rance, president. Wright Aeronautical Corp.: Albert P. Loening,
vice-president and director, Keystone Aircraft Corp.: George M.
Pynchon, Jr., partner, Pynchon & Co.; Walter W, Smith, president,
First National Bank of St. Louis.

The aviation enterprises in which Mr. Hoyt and his asso-
ciates are directly interested. in addition to the above, include:
The Aviation Corporation of the Americas. Keystone Aircraft
Corporation. Moth Aircraft Corporation, New York Air Ter-
minals, Inc.. Travel Air Company, and Wright Aeronautical Cor-
poration. .

On the directorates of the above companies are some of the best
known names in aviation and general finance, including: Robert V.
Atkins, R. B. Bevier, S. Sloan Colt, Lyman Delano, G. B. Grosvenor,
John A. Hambleton, W. Averell Harriman, Robert Lehman, Grover
Loening, George Mixter, J. T. Trippe, William H. Vanderbilt, C. V.
Whitney. Edgar N. Gott, C. T. Ludmgton, Albert P. Loening,
M. M. Warren, Walter H. Beech, J. H. Turner, Frederick B.
Adams, James B. Clews, Harvey D. Gibson, Charles Hayden,
Charles L. Lawrance and Earl E. T. Smith.

Another important consolidation of interests was that which
brought together a group of capitalists and bankers in the control
of the Fokker Aircraft Corporation of America and Western Air
Express, the latter operating between San Francisco and Los Angeles,
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Los Angeles and Salt Lake City and Cheyenne and Colorado Springs,
with the announced intention of extending eastward in 1929 from
Los Angeles to Kansas City.

One of the biggest mergers was that which produced United
Aircraft and Transport Corporation. incorporated late in 1928, It is
a holding company formed primarily to provide for future financing
and to determine basic policy for the various subsidiary companies.
The company owns all of the capital stock of Boeing Airplane Com-
pany, Boeing Air Transport. Inc., The Chance Vought Corporation,
Hamilton Aero Manufacturing Company, Hamilton DMetalplane
Company and the Pratt & Whitnev Aircraft Company, and more
than 7o per cent of the common stock of the Pacific Air Transport
Company.

All of the principal aeronautical activities are contained within
the group. including the design and manufacture of planes. engines
and propellers and transport of mail. express and passengers. The
business of the several companies is well distributed betwcen com-
mercial. naval and army types.

All of the subsidiary companies have been among the leaders of
their respective hields and all companies are of long standing with
a history of successful operation. The present personnel and man-
agement of the subsidiary companies will continue in active charge
of their individual companies. It is the policy of the United Aircraft
and Transport Corporation to maintain the identity of all of its
subsidiaries and to govern inter-company transactions so as to foster
a broad competitive policy in all of the fields covered by its sub-
sidiaries.

United Aircraft and Transport Corporation was organized under
the direction of the National City Company, marking the latter’s
first participation in the aeronautical field.

The Board of Directors and officers of the corporation are:
William E. Boeing, chairman of the board: Charles W. Deeds. sec-
retary and treasurer: Edward A, Deeds. chairman of the Board,
Niles-Bement-Pond Company: Thomas F. Hamilton, president,
Hamilton Aero. Mig. Co.; Philip G. Johnson, vice-president;
Charles F. Kettering, vice-president. General Motors Corporation;
Kenneth R. Kingsbury, president. Standard Oil Company -of Cali-
fornia: Charles K. Knickerbocker, vice-president, Griffin Wheel
Company: Willlam B. Mayo, chief engineer, Ford Motor Co.;
George J. Mead, vice-president, the Pratt & Whitney Aircraft Com-
panv; Guerney L. Newlin, of Newlin & Ashburn, Los Angeles;
Frederick B. Rentschler, president; Gordon S. Rentschler, assistant
to the president, The National City Bank of New York; Joseph P.












CHAPTER III
AIR TRANSPORT OPERATIONS

T the end of 1928, while the world was celebrating the twenty-
fifth anniversary of human flight. there were 15.128 miles of
airways in the United Stafes. two-thirds of that mileage

lichted and otherwise equipped for night flying. Over those routes
32 air line companies were operating on regular daily schedules.
some of them both night and day. with traffic increasing at a steady
and profitable rate.

Twentv-two companies were operating 33 air mail lines under
contract with the Post Office Department. Four new lines were to
be in operation carly in 1929. Mail planes were flving a total aver-
age of 27.818 miles every twenty-four hours.

A number of the mail contractors were also carrving passengers
or express. or both. Nine others having no mail contracts in 1928
had confined their scheduled flying to passengers or express. With-
out exception all the air lines were in process of expansion,

Several companies had been either merged or absorbed during
the year. Others had been reorganized with vastly increased capitalk-
ization to permit extension of their service. And new ventures in
air transport were under way. the promoters having been attracted
by the amazing developments in that field during the last twelve
months.

In .l()."Z(W' there had been only 19 operators, the majority of them
small individual enterprises. In 1927 the number had grown to 24
and the smaller operators were maturing into fairly well organize(i
air line companies, while the larger organizations were be:qinnincr
to show profits with a steady increase in traffic. Tn 1028 the air line:
with an aggregate of 294 single and multi-engine transports in servicé
flew a total of 10,472,024 miles against 5,242,839 miles in 1927,

That doubled mileage was accompanied by a threefold increase
in air mail poundage and more than four times the number of pas-
sengers on regularly scheduled service. In 1927 the air lines of the
United States carried 1,222,843 pounds of mail. In 1028 they car-
ried 3.032,050 pounds. In 1927 12,504 passengers were flown from
one place to another on scheduled, regularly operated service.
128 they numbered 52,034.

Reports from all the operators having contracts with the Amer-
ican Railway IExpress indicate a healthy growth in business during
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the year; and yet the volume of business reported for 1928 remained
approximately the same as that for the preceding twelve months,
about two thousand tons. That is explained by the fact that the
majority of operators did not begin to carrv express until late in the
year, while in 1927 most of the air express was parcel freight carried
for business houses and corporations which in 1928 acquired their
own private machines for that purpose.

Just as reduction of air mail postage on August 1—from 10
cents to g cents for the first ounce—had the immediate effect of
filling mail planes with capacity loads. so were many factors calcu-
lated to increase the volume of express.

Late in the year feeder lines were being developed to connect
with the long haul systems. Regularity of service was constantly
attracting public attention. Lack of accidents on the air transport
routes was convincing the shipper that his valuable parcels might
be safely flown. With the exception of the Ford Motor Company.
which had operated its own flying express service for several vears,
practically all the parcel freight was flown during the last quarter of
1928. That promised rapid development during the ensuing months,

Evidence that the operators were no longer conducting an experi-
ment in a new kind of transportation came at intervals throughout
1928 with one line after another expanding its service, placing new
machines on its routes and seeking additional patronage. New
passenger lines either launched or extended to other cities in 1028
numbered 23, and added 6.451 miles. Additional mail routes, either
new or extended during the year, numbered 16 with 5,028 miles.
Nine express lines were started, with a total of 2,151 additional
miles for the year.

It will be noted that not all the new lines were over new airways.
In many instances a number of companies were operating over the
same route at the end of the year. The foregoing figures, therefore,
refer to service mileage and have no bearing on the extension of air-
ways. While complete statistics of transport operations will be foun
in the Appendix, numerous facts about the individual air lines are
worthy of further note.

Air Transport Companies

Boeing Air Transport operated the contract air mail route
(C.A.M.) Number 18, between Chicago and New York. Equipment
included 28 Boeing planes powered with Pratt & Whitney #asp or
Hornet engines. The total number of employees was 120, including
35 pilots. During the year Boeing Air Transport carried 837,211
pounds of mail, 149,068 pounds of express and 1,863 passengers,

ol
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without a serious accident in 2,178,305 miles of cross-country flving,
part of it over the Rocky Mountains,  New and larger Bocing
passenger and mail planes were to he placed in operation carly
in 1929,

aul Ro Braniff, Inc., operated from the Municipal Airport at
Oklahoma City, Okla., using two Travel Air monoplanes, two Stin-
son monoplanes and one Ryan monoplane, all powered with Wright
Whirlwind engines.  Fmploying 16 persons, including 6 pilots,
Braniff started operations in June, 1928, and at the end of the vear
had carried 3.000 passengers on regularly scheduled service between
Oklahoma City and Tulsa. without serious accident, The Draniff
line was to be extended to Wichita Falls and Dallas, Tex., in ISeb-
ruary, 1929,

Clifford Dall, Inc., operated 5 airplanes on C.ANL route 11
between Dittsburgh and Cleveland. The planes were three Fairchild,
one Ryan and one Travel Air, all powered with Wright [ hirlzcind
engines. DPassenger fare wias $20 between the two terminals.  In
1028 the line carried 725 passengers, 3.000 pounds of express and
54,852 pounds of mail, with 84,850 miles of flving,  The 16 em-
ployees included 4 pilots.

Capitol Airways, Inc., operated a passenger and parcel freight
service between Indianapolis, Detroit, Chicago and Louisville, Kv,
Four Ryans, Whirlwind powered, three Alexander Faglerocks, Cur-
tiss OX-5 engines, and onc Swallow, OX-5 ])n\\'ercld, were used,
With 12 employees, including 6 pilots, the line started operations in
October, 1928, and at the end of the year had carried R00 passengers
and 300 pounds of express, with 40,000 miles of Mying. '

Colonial Air Transport Inc., operated C.A M. route 1 hetween
New York and Boston, also carrying passengers and mail. lquip-
ment included three Pitcairns and two Fairchilds, all W hirkoind
powered. With 26 employecs, including 4 pilots, Colonial in 1928
carried 121 passengers, 1,050 pounds of express and 17,453 pounds
of mail, with 115,038 miles of flying. i

Colonial Western Airways, Inc., operated C.A.M.-20 between
Albany, N. Y., and Cleveland, in 1928 carrying 45,309 pounds of
mail, 243 passengers and 282 pounds of parcel freig‘hi, with 184,308
miles of flying. Employees totaled 37, among thcmg pilots. IZ(]l‘Iip—
ment included 4 Fairchilds, 4 Pitcairns and 1 Ford tri-motored, all
W hirlwind powered.

Canadian Colonial Airways, Inc., operated Foreign Air Mail
(F.A.M.) Route Number 1 between New York and Montreal, begin-
ning Oct. 1, 1928. Four Fairchilds and 2 Pitcairns were placed
in service, with 29 employees, including 5 pilots. Tn three months the
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line carried 280 passengers, 120 pounds of parcel freight and 32,103
pounds of mail. )

The Embry-Riddle Co. operating C.A. M. route 24 between Cm—.
cinnati and Chicago, carried 35.667 pounds of mail, 2,014 pounds of
express and 270 passengers. with 35.0635 miles of tlyving, One Fair-
child and 4 Waco-tens were used in mail transport; a Fairchild, 2
Monocoupes, 1 Waco and 1 Ryan were tlown in passenger work.
The company combined its scheduled transport with aerial service
operations, employing 50 persons. including 6 pilots.

Gulf Air Lines, Inc., started operations in May, 1928, with
C.A.M.-23 between New Orleans and Atlanta, Ga.  With 5 Fokkers,
Wasp powered, 1 FFokker, IVhirlewind, 1 Pitcairn Mailwwing and a
Travel Air, both Whirlwind powered, Gulf Air l.ines carried 349
passengers and 23,325 pounds of mail with 196,680 miles of flying.
PPassengers were tlown at night between Atlanta and Birmingham,
Ala. In January, 1929, the line was to begin operating C.ALM.-29
between New Orleans and Houston, Texas. Iimployees numbered
17, including 6 pilots.

Interstate Airlines, Inc., started operating C.A.M.-30 between
Chicago and Atlanta in November, 1928, Seven Fairchilds, 3 Stear-
mans, I Travel Air and a \Waco formed the fleet of 12 planes. [<m-
ployees numbered 471, with 9 pilots. In the cight weeks up to Dec.
31 the line carried 473 passengers and 1,076 pounds of mail, with
81,024 miles of flying.

Maddux Airlines operated out of Ios Angecles with a fleet of 17
passenger planes, including 13 Fords, 2 Lockheed Vegas and 2 Travel
Airs. The four divisions of the service covered routes between Tos
Angeles and San Francisco, between L.os Angeles and San Diego
and to cities in both the [mperial and San Joaquin valleys. In 1928
Maddux planes flew 386,736 miles and carried 0,443 passengers.

Midwest  Airways, Inc., started operations Nov. 12, 1928,
with 2 Ryan Broughams, HWiirlwind powered, carrying passengers
between Waterloo and Des M oines, Ta. Seventy-six passengers had
been carried at the end of the year, with 7,030 miles of flying.

Mutual Aircraft Corporation operated a day and night passenger
service between los Angeles and San Francisco, using 4 Ryan
Jroughams and employing 5 pilots. In 1928 Mutual carried 2,350
passengers and 132,645 pounds of express.

Northwest Airways, Inc., on Sept. 1, 1928, established the
first coordinated air-rail service; the railroads associated in that
pioneering enterprise being the Great Northern, Northern Pacific,
Chicago, Milwaukee, St. Paul & Pacific, the Pennsylvania and the
Baltimore & Ohio. Northwest Airways operates between the Twin
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Cities and Chicago. approximately 330 miles. Tickets are on sale at
the railroad offices. Passengers transfer from rail to air at Minne-
apolis, St. Paul and Chicago. The air service uses 2 Ford tri-
motored I7asp powered ships. covering the distance in 3 hours and
16 minutes eastbound and 3 hours 30 minutes westbound.

Northwest Airways operates two other lines, one with 2 Hamil-
ton all-metal planes flving passengers and express between the Twin
Cities and Chicago by way of La Crosse. Madison and Milwaukee.
The other using Stinson planes carries passengers between Milwau-
kee and Green Bav. Wis.. by wayv of Fond du Lac. Oshkosh and
Appleton. »

All three of the Northwest Airways lines carry passengers. mail
and express. In 1928 its C.A.M.-g service between Chicago and the
Twin Cities tlew 57.104 pounds of mail. and with the other lines
carried 6,143 passengers and 2.664 pounds of express.

National Air Transport, Inc., operating C.A.M. routes 3 and 17,
New York-Chicago and Chicago-Dallas respectively, had a Heet of
3t planes and as many pilots in 1928, carried 977.964 pounds of mail,
70.122 pounds of express and 1,256 persons, though the passenger
service was discontinued on Oct. 1 owing to the heavy increase in
the volume of mail.

On Feb. 1, 1928, N. A. T. shifted irom a day to a night
schedule on the Chicago-Dallas route. thereby saving a business day
imn the dispatch of mail and express between the Southwest and
points on the transcontinental airway east and west of Chicago. A
new daylight service was also started between Chicago and Kansas
City, Mo. On June 4, N. A. T. mail and express planes started fly-
ing between Toledo and Detroit making connections with Chicago-
New York overnight plane schedules. The next month N. A. T.
started mail and express service between Ponca City and Tulsa,
Okla. With that additional service N. A. T. increased its scheduled
24-hours mileage from 4,818 at the end of 1027 to 6,000 miles on
Dec. 31. 1928, During the year N. A. T. planes were in the air
23.581 hours, 45.7 per cent of that time ftlying at night. They
flew 2,248,069 miles.

New planes acquired in 1928 included 8 Curtiss Falcon mail
ships for the Southwestern Division. They averaged a speed of 144
miles an hour. N. A. T. planned to add to its New York-Chicago
route in 1929 a fast passenger service with planes carrying more
than a ton of paying load.

National Parks Airways operated C.A.M.-26 between Salt Lake
City and Great Falls, Morit., using 3 Fokkers and 2 Stearmans.
From the start of operations on Aug. I, 1928, until the end of
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m 1928, and with 7 planes in service flew 363,584 miles. The com-
pany planned to open eight new passenger lines in 192q.

Thompson  Acronautical Corporation, of Cleveland, operated
C.A.M.-27 route between Dayv City, Pontiac, Muskegon and Chicago.
Deginning in July, 1928, its planes carried 70,254 pounds of mail
with 147,507 miles of flyving.

Transcontinental Air Transport, Inc., was formed in May, 1928,
as a Delaware corporation. The principals included groups of men
associated with the Curtiss Acroplane & Motor Company,  the
Wright Acronautical Corporation, both manufacturers of acronauti-
cal equipment, Dlair & Company, bankers, New York City; the
Pennsylvania Railroad, the National A Transport, Inc., and also
an amportant group of bankers and business men in St Louis,
headed by . B, Kmght and THarold M. Bixby., These groups and
other individuals and groups associated with them provided for the
underwriting of T, AL T for $35,000.000 capital.

The following are directors: Harold M. Bixby, Henry Breckin-
ridge, Howard I<. Cottin, J. Cheever Cowdin, Chester W, Cuthell,
Thomas Dysart, Thomas D. [astland, j. L. Fysmans, Fred Harvey,
Paul Henderson, Richard T. Hoyt, Leonard Kennedy, C. M. Kevs,
Harry . Knight, Charles L. Lawrance, Walter Marvin, William D,
Mayo, Larle H. Reynolds, Daniel M. Sheaffer, James C. Willson,
William H. Vanderbilt. The officers are: C. M. Keys, president;
>aul Henderson, vice-president; Henry G. Hotchkiss, secretary, and
J. A. B. Smith, treasurer. The executive offices are in New York.

The directors provided for a technical committee, to which all
questions of a technical nature are referred before decisions are
made. This committee mcludes Col. Charles A. Lindbergh, chair-
man, C. S. Jones (Casey Jones), William . Mavo, chief engineer
of the Ford Motor Company and Major Thomas G. Lamphier, until
recently commander of the Ifirst Pursuit Squadron.

Transcontinental Air Transport was organized for the purpose
of establishing an air-rail service between New York, l.os Angeles
and San Francisco. The first several months’ activity were spent in
a detailed survey by the technical committee to determine a flying
route. Then T. A. T. decided that its initial service should be
in cooperation with the Pennsylvania and the Santa Fe railroads,
with passengers traveling by train at night and by plane during the
day.

The rail portion of the service was to be between New York and
Columbus and between Waynoka, Okla., and Clovis, N. M. The
air service between Columbus and Waynoka, Okla., was to have
intermediate stops at Indianapolis, St. Louis, Kansas City, Mo., and
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Wichita, Nan. Detween Clovis, N. M., and Los Angeles and San
Francisco, intermediate stops were to be located at Albuquerque,
N. M., Wmslow and Kingman, Ariz.

During the latter months of 1928 the activities of the company
were principally those of making plans for the construction of
proper landing fields, radio and weather stations, passenger stations,
hangars and other technical equipment. By the end of the vear all
construction was under way. Operations were to start in May, 10920,
Ten specially cquipped FFord transports were to be used in the
service at first.

Universal Air Lines, Inc., on Sept. 15, 1928, started a day
and night passenger service between Cleveland and Chicago. \With
5 planes and 25 employees, including 5 pilots, it carried 4235 persons
in 28,800 miles of flying during the last three and a hali months of
the year. On Dec. 31 Universal absorbed Northern Air lines
and Robertson Aircraft, the new organization becoming Universal
Air Lines System. Northern Air Lines had started operations
Aug. 16, 1928, llying passengers between Chicago and the Twin
Cities. Operations of Robertson Aircraft have been previously noted
in this chapter.

Varney Air Lines operated C.A.M.-5 route between Salt Lake
City and Pasco, Wash., and carried 112,838 pounds of mail, with
303,280 miles tlown in l(p& Nine airplanes were used, 5 Stearmans
and 4 Swallows, all Whirlwind powered.  IEmployces numl)clc(l 27,
including 7 pilots.

Western Air Iixpress in 1928 operated C.AM.-4 and 12 hetween
Salt Lake City and Los Angeles and between Cheyenne and Pueblo,
Col. With passenger, mail and express planes its fleet numbered 23,
including ¢ IFokkers, 7 Douglas, 4 Stearmans, 1 Lockheed, 1 Sikor-
sky Amphibian and 3 HszL flying boats. The number of employees
was 143, including 18 pilots.  During the year Western Air Iixpress
carried 374,628 pounds of mail, 97,025 pounds of express and 6,014
passengers on its regular routes, with 622,755 miles of flying on
schedule,

Continental Air Lines began operations late in the year between
Louisville, Ky., and Cleveland, C.A.M.-16 route. With 4 planes
Continental carried 21,354 pounds of mail in 121,000 miles of Hym"
between Aug. 1 and Dec. 31, 1028,

West Coast Air Transport Co. operated a daily passenger service
between Seattle, Portland and San Francisco. Eight tri-motored
cabin planes were used. They carried 4,946 persons in 1928, with
210,004 miles of flying.

Besides the two foreign mail lines, one to Montreal and the other









CHAPTER 1V
AERIAL SERVICE

SURVLEY of aerial service operations—nieaning all activities
which may not be properly classified as scheduled transport
or private flving—was made by the Aeronautical Chamber

ot Commerce for the calendar year 1928.

It reveals that while aerial service organizations have been
decreasing numerically, they have been growing rapidly in all other
wavs. They have developed better facilities, found more profitable
employment for their machines and a steadily growing number of
patrons. The summary of reports for three vears shows that in
1928 less than half the former number of organizations. with only
two-thirds of the equipment, carried more persons into the air
and accomplished more miles of flving than during the preceding
vear.

Aerial Service Summary

1926 1927 1928
Operators Reporting ..o ... 420 357 168
Planes in Service oot 969 76 189
Miles FIOWN ©oveoiiiieiiieaeei . 7.656,492 8341517 S411.8%
Passengers Carried ... ... ... 380,201 476,724 526,203

California, the reports indicate. had twice the aerial service o.f
any other State. Fifty-six planes employed solely in aerial taxi,
sightsceing, photography, and other work not conducted on regular
schedules, took up 74,727 persons and flew a total of 1,380.718 miles.
Ilinois was second, with 48 planes carrving 39.182 passengers and
Aving 684,057 miles. Michigan was third. with 26 airplanes, 20,890
passengers and 3099.434 miles of flving. ) )

Almost without exception those operators remaining in business
at the end of 1028 had expanded their organizations and had
invested substantial blocks of new capital in new airplanes, enlarged
buildings and other service facilities. In no instance did an oper-
ator report a loss or decrease in revenues. A majority reported
increases ranging from 50 to 300 per cent over 1927.

Two-thirds of the operators were conducting flying schools
with students numbering from 25 in the smallest communities to
300 in the larger cities. A number of the operators had merged
their interests and were doing business under new names. Others
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had recently become units in reorganized companies with programs
for expansion throughout the country. Many had become special-
ists; instead of doing an aerial hacking business ready at all times
for any kind of emergency work, they were confining operations
to photography. local sightseeing or the chartering of machines for
special parties.  \While admitting that this reduced gross revenues,
they explained that the net returns were much larger.

An instance of expansion was the reorganization of the Curtiss
Flving Service. which in the past had confined operations to its
field at Garden City, N. Y. It was reorganized in 1928 to permit
doing business on a national scale. It launched a program of ex-
pansion calculated to establish Curtiss Flying Service in 23 large
cities in the United States. At the end of the vear several fields
were inoperation,

Marked increases were reported in all phases of its work. The
total flving mileage advanced from 320,000 in 1927 to 360,000 in
1928, and hours flown from 4,160 to 7.307. The number of pas-
sengers increased from 10,000 to more than 17.000, and the num-
ber of students enrolled in the school. from 225 to 3o4. Of these
180 soloed.  The total income for the vear reflected the increased
activitv. It was more than $300,000, a gain of approximately 24
per cent over that of 1927,

The company’s total flving time of 7.307 hours was divided
as follows:

Instruction ... ... e 3,642 hours
Passenger Flights ... .. ... .. . . 895 hours
Photography ... i it 293 hours
Cross Country ... iiiianaaann ... 1,302 hours
Student Solo oo e 670 hours

Testing and Miscellancous. ... oot 475 hours

A fleet of 22 planes of various types was used in the work. In
order to have planes always available the Curtiss Flying Service
maintained a staff of 11 pilots and a ground crew of about 50 men.

One of the unusual flights during the vear was that made by
William \Winston, manager of Curtiss Field. \Vith a party of news
reel photographers he flew to Greeneley Island where the Bremen
was stranded. Leaving Garden City in a Fairchild cabin mono-
plane, Winston made the trip in two stages, stopping enroute at
AMurray Bay. Ontario. On the wayv he encountered bad weather
and was forced to fly blindly. However, he succeeded in locating
and landing on Greeneley Island, and in bringing back the pho-
tographers and their pictures without mishap.

Other flights were made to distant parts of the United States,



42 Aircraft Y ear Book

including Los Angeles, Seattle, and Miami. One of several trips
to Miami was made in less than 12 hours. Doctors, bankers,
reporters and business executives were transported swiftly and
without delay to their destinations when other means of trans-
portation proved inadequate.

In addition to providing emergency cross-country transporta-
tion, activities of the Curtiss IFlving Service included carrving pas-
sengers on short sight-seeing flights, crop dusting, aerial photog-
raphy and mapping, and elementary and advanced flight instruction.
Over 15,000 passengers were taken on short trips in the vicinity
of Curtiss Field. One orchard dusting operation was conducted
in Maine and another one on Long Island. Hundreds of square
miles of territory were mapped from the air, some from altitudes
of 16,000 and 18000 feet. When the Graf Zeppelin arrived in
America 15 Curtiss Flying Service planes carrving reporters and
photographers were sent out at one time to meet her. TFlight-testing
operations were also conducted for the Curtiss Acroplane & Motor
Company.

The program of expansion for Curtiss IFlying Service contem-
plates for its branches in each city fast emergency transportation,
complete courses of flight instruction, airplane sales and service.
Each unit is to be equipped with new ships for student training
and cross-country flying. Storage facilities for transient airplanes
will be made available and a complete stock of airplane and engine
parts will be maintained. A force of trained mechanics will also
be available for repairs and overhauls,

Pitcairn Aviation, Inc., besides operating scheduled air mail
routes, expanded its activities in 1928 to include five separate aerial
service corporations; at Willow Grove, Pa., Richmond, Va., Greens-
boro, N. C., Spartanburg, S. C., and Atlanta, Ga.

As evidence of what might be accomplished by a highly organ-
ized service operating the most modern equipment Pitcairn Aviation
during the year carried 15,124 passengers and trained 344 student
aviators. Having available 25 planes especially for that work it
was possible for Pitcairn to maintain a thoroughly efficient repair
and overhaul schedule which assured a perfect record of safe
flying for the year.

The Embry-Riddle Company, operating at Lunken Airport, Cin-
cinnati, O., was another of the many concerns which might be cited
as examples of the transformation of aerial service. That organ-
ization turned out 200 aviators in 1028 and carried 6,300 passen-
gers on a variety of missions. With Fairchild Aerial Surveys the
Embry-Riddle planes flew on a photographic survey of the Cum-
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berland River Valley. That work resulted in 3.570 square miles
of mapping to be used by the War Department in its flood control
program.

Gray Goose Air Lines operating at the Chicago airport accom-
plished 107,480 miles of sightsceing flving in 1928, and carried
8,032 passengers.  Yellow Air Lines, of -Spokane, Wash., was
organizing its short line service to the coast. Spokane is 12 hours
from the coast by train; by air it is 314 hours. Travelers, either
eastbound or westhound, can save a business day by flving between
Spokane and the western terminals.

Late in the year it became apparent that a number of the acrial
service operators were developing feeder lines to the trunkline air
transport systems. FIlying on a daily schedule between cities 50
to 200 miles apart these aerial bus lines carried passengers and
express into the junctions on the long routes. Rates for passen-
gers ranged between 10 and 30 cents a mile; while sightseeing
flights cost anywhere from $2.50 to $23, depending upon the locality
and the extent of the trip.

Rates for aerial service were not generally reduced during the
year: and this was explained by the fact that the operators had
acquired new and relatively expensive equipment and were writing
it off as rapidly as possible. This was sound business though it
marked a departure from the old “hay-wire days™ of barnstorming,
gipsy flying and shoe-string operations.

One and two-man organizations once purchased cast-off war
machines and engines at bargain prices and flew them without
much thought of repairs. XEven in 1928 the larger, more ably man-
aged and adequately financed operators, when absorbing the small
concerns often found them without an accounting system, occa-
sionally without bank accounts, and invariably at an utter loss to
place a fair price on their business, simply because they did not
know their operating costs and had no means of determining the
depreciation.

Still there were scores of companies employing an average of
10 persons, including pilots, which in 1928 flew thousands of miles
on missions peculiar to aerial service and which only the airplanc
could carry out with success. They equipped their private fields
for night flying and answered calls every hour of the twenty-
four.

Important documents were delivered to ships at sea and on the
Great Lakes. Hunting parties were flown into remote places in
the Northwest. Fishing parties were taken into the high Sierras.
Passengers on disabled ships were taken off. Bandits were pur-
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sued in the air, and caught. Seed was planted from airplanes.
Crops were sprayed and dusted.

Newspapers were delivered to outlying towns when heavy snow
halted surface transport. Doctors were carried across country to
patients and patients were taken to hospitals.  Aerial photographs
were made of hundreds of important events and others, taken on the
ground, were distributed by plane that they might be published while
possessing news value. [Prisoners were taken to jail by plane to
avoid crowds and possible rescue.  More than a thousand big con-
cerns employed planes for aerial advertising. One company alone
transported more than two tons of emergency freight, all small
parcels, at irregular intervals—tools needed for urgent repairs,
instruments required in costly operations where time-saving was
essential, special parts, clothing, perishable foods, flowers, sceds and
medicines. Bootleggers catered to customers hundreds of miles
distant. Border patrols were flown by State and Federal officers.
County sheriffs and State police went up in the air, literally, on
many occasions, and posses seeking lost persons or fugitives hired
aerial service to study the terrain from above and report suspicious
circumstances in swamps and other nearly inaccessible places.

Because the operators were equipping their service with new,
larger, speedier and more efficient machines there were fewer acci-
dents than in other years and public confidence was won for aerial
service whereas in the past it had been reserved for the exceptionally
few operators of known responsibility and the regular air transport
lines.

The flying service branch of National Air Transport in 1928
carried 10,279 passengers off the airports along the route between
New York and Chicago. Paul R. Braniff, Inc., with three planes
took up 2,000 passengers at Oklahoma City. The Thompson Aero-
nautical Corporation, of Cleveland, with four planes carried hun-
dreds of sightseeing passengers. R. S. Fogg at Concord, N. H.,
flew 70,000 miles and carried 3,000 passengers during the year.
Fogg was one of the first aviators to ﬁy to Greeneley Island during
the Bremen episode.

Another reason for the falling off in the number of aerial service
operators is found in the growing popularity of private flying.
Business houses, sportsmen and others having continuous use for
planes were once the best customers of aerial service. In 1928 they
bought their own machines, and either hired pilots or learned to
do the piloting themselves. So the operator found himself becoming
more of a dealer in planes and the proprietor of a school. With
him aerial hacking dropped into third place.





















CHAPTER V
PRIVATE FLYING

NCREASE i public airports, improved planes and engines,

better service and repair facilities in cvery State and the grow-

ing popularity of aircraft both for sport and as the quickest
means of reaching a destination were responsible for the unprece-
dented developments in private flying during 1928,

At the end of the year the Aeronautics Branch of the Depart-
ment of Commerce listed 4,844 planes either licensed or with licenses
pending.  Of that number approximately 3,000 were privately
owned, either by individuals or corporations using them on coni-
pany business.

They did not include the private machines—believed to be rela-
tively few—owned by those who chose to confine all their flights
within the boundaries of their own States rather than take out
IFederal licenses permitting interstate flving.

Lindbergh Travels Only in the Air

Col. Charles A. Lindbergh was America’s most conspicuous user
of the airplane in 1928. He flew a total of 65,000 miles during
the vear, spent about 800 hours of that period in the air and carried
with him as companions and passengers 1,500 men, women and
children. Since his epochal non-stop flight from New York to
Paris in May, 1927, he had never used a train to reach his destina-
tion.

He landed in St. Louis, Mo., on Feh. 13, 1028, after a good-will
flight beginning Dec. 13. 1927, at Washington, D. C., thence non-
stop to Mexico City. to Guatemala, Belize, San Salvador, Nicaragua,
Costa Rica, Colon, Panama, Colombia, Venezuela, Virgin Islands,
Porto Rico, Santo Domingo, Haiti and Havana, Cuba. He flew his
famous plane the Spirit of St. Lows. That trip alone gave him
0,000 miles of flying.

Lindbergh flew across the continent ten times in 18 months
after the Paris flight. He kept business appointments in St. Louis,
Chicago and St. Paul within a single day. He hunted in Mexico,
toured the Rocky Mountains, visited associates in a score of cities
and managed to find time to attend the official opening of many
airports. He often flew miles out of his course to look over a
special bit of scenery.
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in operating a good motor car. Light planes could be purchased
for the price of a good car. Operating and maintenance costs were
lower.

Manufacturers, encouraged by sales and future orders, pre-
pared to supply a constantly growing market in 1929. They based
their conclusions on reports of distributors.

Salesmen were buying planes that they might cover territory
more quickly. The number of doctors using airplanes about as
often as their car for professional calls was increasing steadily.
Business men. weary of congested motor highwayvs on the outskirts
of the larger communities were becoming flving commuters. In
districts with mountains or bad roads to make motoring tedious
and difficult people were beginning to buy machines that they might
fly from one place to another, by bee-line traveling instead of wast-
ing hours, or dayvs. detouring around natural obstacles. Timber
companies, ranchers and planters were becoming good customers
of the airplane dealers in several States.

More than a score of New York business men own flying boats
and amphibians, and at least 200 others living in the vicinity of
New York maintain their own planes for pleasure flights.

California, however, leads other States in private flying. New
York ranks second, Illinois third and Michigan fourth. Texas is
fifth because of the number of oil companies which maintain their
own air service. Generally the Mississippi Valley has more private
fiying than any other section because of the flat country and rela-
tively long distances between important centers.

The most striking instance of airplane operations confined to
company business is found in the annual report of the Ford Motor
Company's airline division. Throughout the year the company
operated its own planes between the Ford Airport at Dearborn,
Mich., and Chicago, Cleveland and Buffalo.

The Ford planes carried materials, tools, light parts and mail
between important units of the company in the three cities. In
1928 they made 565 flights between Dearborn and Chicago, 304
between Dearborn and Cleveland and 444 between Dearborn and
Buffalo.

All told, the three machines employed in the service flew 278,943
miles with only 30 forced landings—29 caused by weather and 10
by mechanical trouble.

Company freight carried in the planes aggregated 1,663,120
pounds. United States mail sent out by the company and flown
in the freight planes amounted to 10,923 pounds. The planes put
in 3,198 flying hours; and roughly, saved thrice that length of
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time, which otherwise would have been lost, had the freight and
mail traveled on the surface.

The Standard Oil Company of Indiana was another industrial
corporation to report wide use of aircraft. The directors used a
tri-motored plane while traveling on inspection trips, flving 8&4.000
miles in about 12 months. They made a trip from Chicago to
Denver in 11 hours, from Chicago to St. Louis, to Kansas City,
*o North Platte and to Casper, Wyo., in 12 hours and 20 minutes.

Late in the year they made an inspection tour of the Texas oil
fields, covering 2,900 miles in 33 hours flying time and completed
in four and a half days a trip which ordinarily would have required
nearly two weeks. Fifty to 8o per cent of the directorate flew
at one time. The planes of the company flew 76,491 miles and
carried 5,988 passengers in a year and a half.

T e Richfield Oil Company of California set out to develop
a market for its aviation fuels and lubricants, and commenced
using planes for transportation and demonstration purposes. In
1028 the company operated throughout the Pacific Coast States
and the Southwest, equipping airports with fueling systems and
supply stations. In order to cover the territory it acquired threc
airplanes, a Fokker, a Stearman and a Waco. The Fokker was
used for transporting company officials and was also placed at the
disposal of the governors of California, Oregon and Washington
for the entertainment of distinguished guests.

During the year the Richfield Company launched a program to
erect 39 beacons in the Pacific Coast States. The three planes of the
company flew more than 107,000 miles during the year.

The B. F. Goodrich Rubber Company uses planes in sales
promotion work. The Chicago Daily News and the Des Moines
Register-Tribune and a number of other newspapers have their
own planes for speeding reporters and photographers to the scene
of a story. The Parker Pen Company and the Celotex Company
have planes for the transportation of executives., The Dominion
Explorers, Ltd., use their own planes in transportation work. The
A-C Spark Plug Company sends out rush orders in its plane and
the salesmen often make hurried trips by air.

Among other business and industrial companies owning air-
planes for routine work are the following:

The Allen Company of Chicago; Anhaeuser-Busch Company
of St. Louis; Becker Roofing Company of Chicago; Central Electric
Company of Fort Wayne, Ind.: E. B. Cole, Inc., of Peoria, Ill.;
Continental Motor Company, Curtis Candy Company of Chicago;
Firestone Tire and Rubber Company; Jello Company; Naturaline









CHAPTER VI

MANUFACTURERS
AIRPLANES—ENGINES—ACCESSORIES

MERICAN manufacturers built approximately 5,000 airplanes
and 3,300 aircraft engines in 1928, They included 3,781 com-
mercial and 1,219 military planes, 2,087 engines for com-

mercial and 1.413 for military aircrait. The commercial airplane
production was 140 per cent larger than in 1927, when 1,365
machines were built.

Reports covering 53 companies are embraced in the production
figures for 1928, Of that number four companies were producing
both airplanes and engines, 41 were making airplanes only and eight
were confining their activities to engine-building. The output of
the 53 plants represented all but a fraction, within 300 at the most,
of the total airplane and engine production.

There were, perhaps, as many more plants which might be iden-
tified as airplane factories. but at the end of the vear they either
had built only one or two experimental planes or were perfecting
plans for production. The Aircraft Year Book figures for 1027
show that only 30 plants reported production during that year. The
additional 23 plants in 1928 represented nearly a twofold increase in
American producing companies during the twelve months.

At the same time nearly all of the older companies expanded
their manufacturing facilities from 23 to more than 100 per cent;
and that must also be taken into account in any consideration of the
growth of American production facilities in 1928,

Commercial production really covers only a seven-vears period.
In 1921 not a single strictly commercial machine was built, and the
military output, then the sole source of income to the industry,
reached the low level of 302 planes. The total value of aircraft and
motors produced during that year was $5,000,000.

The retail market value of commercial planes and motors built
in 1928 was in excess of $27,000,000, to which should be added
$8,000,000 for the manufacture of spares and for experimental
work. Military production and experimentation, it is estimated,
accounts for $35,000,000 more, bringing the total for the industry
m 1928 to more than $75,000,000.

Analysis of the commercial aircraft figures in 1028 reveals sev-
eral interesting trends. Diplanes outnumbered monoplanes two to
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one, there being 2,422 of the former and 1,079 of the latter. Of the
biplanes the great majority were small open cockpit types, while a
majority of the monoplanes were closed cabin machines. Of the
multi-engined planes, there were 12 monoplanes built to each biplane
produced.

The following are the comparisons of the 53 plants as reported :

Production of Commercial Aircraft, 1928

Monoplanes Biplanes

Open coCkpit.ovi vttt i i e 171 2,348
Closed coCKpit. .. ooivetr it 850 69
Multi-engined (ransports......vvveivvnieneneennn, 58 5
Total v e e e 1,079 2,422
Total retail value of above (less motors)............ $8,738,683 $7,541,015
Miscelluneous
S eaDIaANCS ottt e e e 3
Flylng boats ... .oouiiii e i 6
Amphiblans ... . i i i e e e et 30
Total oot e e e e s 41
Total retail value of above (less motors)........... $91.4,000
Total monoplanes, biplanes and miscellaneous. .......coovvinrineneeenn 3,542
Total retail value (1ess mMOtOTS) . v v ettt iiee i iiaeeeanenns $17,194,208

The 12 companies reported as making engines in 1928 cover the
field. They show a commercial production of 1,850 having a retail

value of $8,936,725.
That production was divided by rated horsepower, as follows:

Less than 50 horsepower, 32 engines.
50 to 100 horsepower, 237 engines.

100 to 200 horsepower, 182 engines.
200 to 300 horsepower, 924 engines.
300 horsepower and more, 475 engines.

At the close of the year the trend was toward the extremely
powerful types for transport service and the lighter motors for sport
and training planes. IExperimentation with heavy oil-burning air-
cooled types was notable. Possibly 100 motors, not included in the
above total, were built for experimental purposes. Scattered pro-
duction, it is believed, added nearly 150 more.

What appeared to some as a disturbing feature of the 1928 pro-
duction was the sharp decline in military manufacture. Altogether,
1,219 airplanes were built by nine plants for the Navy Bureau of
Aeronautics and the Army Air Corps. Four plants built 1,413 mili-
tary engines. Steadily diminishing preponderance of military orders
was noted during the closing months of the year.
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From the foregoing reports 353 plants produced in 1928 a grand
total of 4,761 aircraft and 3,263 motors, which may conservatively
be increased to 5,000 planes and 3,500 engines for the entire industry.

Will the aircraft industry be concentrated in one locality, as is
the case with the motor car, or even in one section of the country,
as is the case in some other industries? The answer appears to be
in the negative. Aircraft manufacture during the World War devel-
oped largely on the Atlantic seaboard, with extensions shortly after-
ward to the Pacific coast. In the experimental commercial years
(1922-1927) a certain phenomenal production developed in cities of
the Middle West where natural conditions were favorable or local
capital sympathetic.

In 1928 two powerful factors operated to change the aircraft
map—consolidations and municipal rivalry. Production schedules
were being merged and factories relocated, East to West, and West
to East, according to the various theories of distribution. That trend
is still in progress, affecting, however, mainly the larger or poten-
tially more powerful units.

The grouping of private capital is, to a definite degree, being
offset by the ambition of cities to be known as aviation centers.
Scores of municipalities, through their Chambers of Commerce or
newly formed aviation boards, are making attractive offers of land
or money grants to obtain an aircraft or engine factory, or to estab-
lish an air line. This accounts, probably more than any other factor,
for the increase in the number of new aviation manufacturing enter-
prises in 1928. Among the cities competing for recognition as cen-
ters of aircraft production or operation are: Boston, Bridgeport,
New York, Baltimore, Miami, Scranton, Pittsburgh, Rochester,
Juffalo, Cleveland, Chicago, Detroit, Milwaukee, Minneapolis and
St. Paul, St. Louis, Kansas City, Wichita, Dallas, Houston, Los
Angeles, Seattle and San Diego.

In the Chamber’s estimate for production, as released in Novem-
ber, 1928, three cities, New York, Wichita and Detroit, were cited
as contending for the honor of being known as ““The Air Capital of
the United States.” So far as actual production is concerned, based
upon the 53 reports cited, Wichita led with 927 planes, which was
the total also for the entire State of Kansas. New York State was
second with 875 units, but first with an estimated gross airplane
production value of $7,500,000 as against $3,000,000 for Wichita.
New York’s production, however, was scattered among three or four
points,

In the rank of aircraft manufacturing states, Ohio came third,
showing a production of 816 planes; Missouri fourth, with 736;
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standings relative to the various claims made by manufacturers on
the performance ability of their products.

Compilation of a list of satisfactory sources of supply for pur-
chasing agents.

Establishment of a Legal and Legislative Research Department.

In addition to those definite accomplishments, the Commercial
Airplane Manufacturers Section undertook to provide a shipping
tariff analysis and the development of uniform accounting methods.

The Air Transport Operations Section, which comprises all of
the major trunk air transport systems, employed the machinery of
the Chamber as an active agency in bringing about an agreement
on the allocation of bands for radio communication. Conferences
were held in Washington and Government radio authorities, air
transport operators, representatives of the Federal Radio Commis-
ston, together with officials of the Department of Commerce, the
War and Navy Departments, attended. The conference resulted in
a definite agreement of cooperation in radio communication on the
part of the trunk air transport systems, agreement on specifications
for the guidance of the equipment manufacturers and a united recom-
mendation to the Federal Radio Commission for the allocation of
specific bands for use by the trunk air transport operators.

A significant phase of the airport section activity was the coop-
eration between a sub-committee of the section and the National
Board of Fire Underwriters in preparation of a suggested code for
the reduction of fire hazards at airports.

The Flying School Section was the result of conferences between
the Commercial Airplane Manufacturers Section and officials of the
Department of Commerce, following which a Flying School Com-
mittee was appointed by the Chamber. This committee, during the
Chicago Show, resolved itself into the Flying School Section of the
Chamber, which after careful study of the flying school situation
announced six definite requirements for flying schools, which must
be met before they win a place on the Chamber’s accredited list.
These requirements were approved by the Department of Commrce
and the committee began working out with the Department a prac-
tical plan for rating flying schools that apply for such recognition.

The Fuel and Lubricants Section, organized during the Chicago
Show, created widespread interest throughout the petroleum indus-
try. The annual report of the Chamber explains “establishment of
this section is a typical illustration of the spontaneous acceptance
by the industry of the departmental idea.” Motor manufacturers
were requested to outline their problems involving fuel and lubri-
cants so that the gas and oil producers and refiners might, as a sec-
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tion, cooperate with motor manufacturers in correcting conditions
as they arise,

Although airship construction in 1928 was limited to a few firms,
the magnitude of the work under way and its governmental and
internal ramifications prompted the airship manufacturers to form
their own section and to appoint a committee to guide the Chamber
mn its conduct of matters affecting the manufacture and operation of
lighter-than-air craft.

Airplane Manufacturers

Acme Atreraft Corporation, of Rockford, 111.. was organized late
n the vear and produced a 2-place high wing open monoplane for
training purposes. It had folding wings and was designed to take
engines up to 120 horsepower.

The Advance Aircrait Company, of Trov. Ohio, increased its
manufacturing space approximately 30 per cent during the vear and
continued production of Waco airplanes for student instruction.
passenger carrving, commercial taxi work, air mail and individual
owners. Officials of the company found the most significant feature
of the vear in the rapidly increasing number of sales to private
owners. In districts where in 1026 only 12 per cent of the sales were
made to private owners they climbed to more than 43 per cent in
1028. The tapered wing sport model was a new Waco produced dur-
ing the vear. It won the transcontinental race between New York
and Los Angeles in September and also took the sweepstakes prize
for best time between the cities.

Aerial Service Corporation, of Hammondsport. N. Y., during
the vear produced the “Mercury Kitten.” a cabin monoplane, Velie
powered, and a primary training monoplane with a Warner engine.
That company also placed on the market the Mercury combination
wheel-ski gear, of duralumin construction and capable of being fitted
to any plane,

Aeromarine Klemm Corporation, of Keyport, N. J., produced a
number of low wing monoplanes for sport and training purposes,
the machine being an adaptation of the Klemm model which origin-
ated in Germany.

Alexander Aircraft Co.. of Colorado Springs, Colo., in 1928
increased its production facilities from those permitting three planes
a day to one an hour. The number of employees was enlarged by
4o per cent. Distribution facilities were also added. The company
acquired 50 per cent more distributors and dealers during the year.
Motor car dealers were added to the sales organization. Company
officials spent some time abroad investigating the export market and
found South America promising an excellent market. Sales in 1928
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The newly-developed steel and duralumin type of fuselage is util-
ized and is designed with four cargn compartments, three for mail.
and a specially-designed express compartment back of the pilot.
It is powered with a Pratt & Whitney “Hornet” engine. Ten of
these mail planes were scheduled for delivery to the DBocing Air
Transport, Inc. early in 1929.

Four Model 8o, 3-engine transports, powered with “Wasp™ en-
gines, fully equipped with modern conveniences, including hot and
cold running water, provisions for a buffet service, etc., were com-
pleted and delivered to the Boeing Air Transport, Inc. during the
summer of 1928. Model 80-A, a refinement of the transport Model
80, was under construction at the end of the year. It is designed
to seat 18 passengers.

Several B-1E flying boats were constructed. The machine has a
luxurious enclosed cabin seating five passengers and a pilot, and is
powered with a “Wasp” engine.

Another type of commercial airplane, Model 81-A, a three place
open cockpit, sport and training biplane was being deve loped.

Buhl Aircraft Co., of Marysville, Mich., continued production
of the 5-place “Airsedan” and during the year also produced the
3-place Sport “Airsedan” and the 8-place “Senior Airsedan.” All
of the planes are closed cabin models of the sesqmphme tvpe for use
in commercial and private {lying.

Butler Aircraft Corporation, of Kansas City, Mo., pmduced two
experimental types with “Whirlwind” engines, one a 4-place cabin,
and the other a 3-place open machine, both designed by Waverly
Stearman.

Cessna Airplane Company, of Wichita, Kan., doubled its dis-
tribution facilities during the year and sold machines for mail
transport, private and photographic flying. The company planned
to produce a 6-place plane in 1929.

Command-Aire Incorporated, of Little Rock, Ark., more than
doubled its factory space and number of employces, adding addi-
tional distributors for its 3-place open biplane of the training ship
class. The feature of the Command-Aire experimental work during
the year was the slotted aileron, designed to provide stall speed
control and balance. The company planned to double production
in 1929.

Consolidated Aircraft Corporation, of Buffalo, N. Y., doubled
its factory floor space in 1928, added 25 per cent to the number of
employees and produced the Consolidated “Husky Junior,” a train-
ing and sport, 2-place biplane. Consolidated also built the Navy's
largest patrol boat, the XPY-1.
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Development of large flving boats has received considerable at-
tention in Europe of late, and the Consolidated’s work promises to
attract much interest in the commercial field here. The XPY-1, if
built for air transport purposes, could carrv 32 passengers.

Cunningham-Hall Aircraft Corporation, of Rochester, N. Y.,
was organized late in 1928. It planned to produce in 1929. 6-place
cabin all-metal and 4-place cabin planes. This company brings into
the industry James Cunningham. Son & Co., for ninety vears iden-
tified with vehicles, producing the famous Cunningham coaches and
at present the Cunningham automobiles. It also brings back into
the industry William F. Thomas, founder of Thomas Bros. Aero-
plane Company and until 1921 vice-president of the Thomas-Morse
Aircraft Corporation. He is chief engineer of the new company.

Curtiss Aeroplane & Motor Co., of Garden City, and Buffalo,
N. Y., in 1928 continued its refinement and production of military
aircraft and the experimental development of new tvpes for mil-
itary purposes, and entered the commercial field as manufacturers
of planes and engines. Three types of commercial planes were pro-
duced, the "Robin,” the "Falcon™ mail plane, and the "Fledgling”
training plane.

The “Robin’ is produced by an affiliated company, Curtiss-Rob-
ertson, of St. Louis, and is designed for private owners as a semi-
cantilever cabin monoplane for a pilot and two passengers, and is
powered with either the watercooled go horsepower Curtiss “OX-35"
engine, or the aircooled 170 horsepower Curtiss “Challenger™ engine.
An interesting innovation is the use of one piece stamped metal ribs
in both the wings and control surfaces.

The Curtiss “Falcon” mail plane, a single bay biplane, is 2 modi-
fication of the military “Falcon” in extensive use by the Army,
Navy and Marine Corps. Several of these planes powered with the
“Liberty” engine, were produced for National Air Transport, and
with their high cruising speed of approximately 120 m.p.h. enabled
that company to shorten the running time between its terminals.

The Curtiss “Fledgling” training plane was originaly designed
to enter a Navy competition for training planes in which it took
first place from a field of fourteen competitors; and while adopted
by the Navy as its standard training ship it is built for commercial
purposes as well.

It is a 2-bay biplane for a pilot and a student, and, with the
Curtiss “Challenger” engine, has been selected by the Curtiss Fly-
ing Service as standard equipment for its nation-wide chain of
flying schools, It is convertible as either a landplane or seaplane.

The “Fledgling” as a Navy training plane is equipped with the
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entered into close affiliation with several of the most important air
transport operators, including the Western Air Kxpress and a group
of California capitalists hcaded by James A. Talbot, president of
the Richfield Oil Company, and Harris M. Hanshue, president of
the Western Air Iixpress, Inc. This organization also established
close connection with the Universal Aviation Corporation, which
acquired stock mn the Fokker Corporation,

A financial interest was also acquired by a group headed by
Major John A. Hambleton of Daltimore, who are active in the
Aviation Corporation of the Americas, of which Pan-American Ajr-
ways is an operating subsidiary.

Fokker factory space was increased in 1928 to include the en-
larged factory at Teterboro, N. J.. a leased building at Passaic. N. ]J.,
and a new plant at Glendale, \V. Va. A new factory was to be huilt
in Los Angeles in 1929. The number of employees increased from
266 in 1927 to 906 in 1928,

During the year the Fokker Corporation produced several new
types, including the “Super-Universal,” “Wasp” powered, the
“I-10,” a 14-passenger monoplane with three “Wasps,” and an 8-
passenger metal-hull amphibian.

General Airplanes Corporation, of Buffalo, produced the “Aristo-
crat,” a 3-place open biplane, and the “Surveyor,” a twin “Whirl-
wind” photographic plane, and was developing other machines.
General built a special plane for the Byrd Antarctic lixpedition.

The Great Lakes Aircraft Corporation was organized late in
1928 to take over the physical properties and designs of the Glenn
L. Martin Company, of Cleveland. Production of planes was to
start early in 1929,

Hall-Aluminum Aircraft Corporation, of Buffalo, expanded
plant facilities in 1928 and began construction of two aluminum
alloy airplanes for the Navy Bureau of Aeronautics, also producing
experimental amphibian floats.

The Hamilton Metalplane Co. acquired additional space for as-
sembly and test work at the Milwaukee county airport and produced
types “H-45" and “H-47,” all-metal planes which were sold for
transport of passengers and mail.

The Huntington Aircraft Corporation, of Bridgeport, Conn.,
was organized to produce a two-place cabin monoplane. Howard
Huntington, a pioneer in aeronautics, is head of the corporation.

Ireland Aircraft, Inc., of New York, doubled the number of its
employees during the year and developed a new cabin amphibian.
The Ireland machines are distributed through Curtiss Flying Service.

Keystone Aircraft Corporation late in the year was merged with
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pit biplanes for Warner, Axelson or Curtiss “Challenger” engines.
New designs included Type 6ooo cabin monoplane for “Whirlwind”
or “Wasp” engines.

Chance Vought Corporation, of TLong Island City. New York,
one of the oldest and largest producers of aircraft in the country,
showed a large increase in sales and shipments during 1928, total
shipments amounting to approximately $3,000.000, an increase of
200 per cent over 1927. The major portion of the Vought produc-
tion was for the U. S. Navy. Several planes were built for the
{-\rgentine Navy and contracts negotiated with other South Amer-
1can governments.

) Quantity production was concentrated on the “Corsair” model
of the O2U-1 and O2U-2 types, each powered with a Pratt &
W_hl.tney “Wasp” engine, the latter type being a development of the
original “Corsair.” This Model O2U-2 is quickly convertible to
either landplane, seaplane, or high-performance amphibian. Four
world records made by the “Corsair” early in 1927 were still stand-
ing at the end of 1928,
~ The “Corsair” in 1928 was equipped with the slotted wing, that
nstallation being the first made on an American military airplane.
Tests indicated that the device would largely eliminate the spin,
It was said that the plane could be brought out of a tight spin in a
half-turn with the slots opened. The use of the slots also permitted
the plane to land more slowly.

During the year a new 2-seater fighter, the F2U-1, was developed
by Vought engineers, and this model, with the O2U-2, was to com-
prise the major production of the Vought plant in 1929. Research
and development work on a new Naval pursuit plane and new type
commercial plane also were in progress at the end of the year.

Whittelsey M{g. Co., Inc., of Bridgeport, Conn., acquired the
American rights of the Avro Avian and was preparing to produce
that type in 1929.

Engine Manufacturers

Among the new companies entering the aircraft motor field in
1928 was the American Cirrus Engines, Inc., organized in November
with its plant located at Belleville, N. J. Production was started on
the Cirrus 4-in-line aircooled engine.

The Aeronautical Products Corporation, of Naugatuck, Conn,,
developed the “Scorpion,” a 4-in-line aircooled airplane motor and
was preparing to increase production in 1929.

Curtiss Aeroplane & Motor Co., Inc., in 1928 added another en-
gine to its aircooled line which was started with the 600 h.p. “Chief-
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These rollers also have a tendency to reduce the side thrust on the
valve stem, thereby giving maximum life to the valve stem and
valve guides.

The E. W. Bliss Company of Brooklyn, N. Y., one of the old-
est manufacturers of heavy machinery and known as the makers
of the Bliss-Leavitt torpedo, entered the aircraft engine field in
1928, acquiring American rights to manufacture the “Jupiter” en-
gine, product of the Dristol Aeroplane Co. of England.

Features of the Bliss “Jupiter” include the valve compensating
gear, which maintains valve clearance throughout the whole tem-
perature range of “Jupiter” engines, and the special exhaust mani-
fold which is an annular ring in the front of the engine, and which,
hesides collecting and silencing the gases, forms a stream line front
to the entrance.

Other features of the “Jupiter” is its forged duralumin crank
case and the utilization of a split crank shaft and solid big end
rod. Another point is the 4-valve head, developed by the need, in
large horsepower engines, to utilize multiple valves, both for effi-
ciency and reliability. The " Jupiter” engine also has a very large
diameter ring, allowing short and light engine mounting. The
diameter of this ring is such that the engine can be placed in or
removed from a plane without disturbing the accessories mounted
on the rear.

The Bliss “Jupiter” has the spiral intake and the Triplex car-
buretor. Spiral form of gas intake on the “Jupiter” solves the
problem of the equal distribution of intake gases in a g-cylinder
radial engine without requiring the use of extra moving parts.
A 3-way spiral is built into the rear half of the crank case. Each
of the passages in this spiral are fed by an individual carburetor
and in turn each passage feeds three different centers equally spaced
around the engine, practically a set of three perfectly balancd 3-
cylinder engines super-imposed.

The DBliss company scheduled for production besides the
“Jupiter,” the Bristol “Titan” 5-cylinder and the Bristol “Neptune”
7-cylinder engines, 225 h.p. and 325 h.p. respectively. All of the
parts for these engines are interchangeable with those of the
“Jupiter.”

Continental Motors Corporation took up aircraft engine develop-
ment in 1928 and produced a 7-cylinder aircooled radial engine of
four and five-eighths bore and stroke, with a rating of 150 h.p. at
1850 r.p.m. Continental Motors planned to develop new types in
1929.

The Siemens & Halske company of Germany established a sales
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than the older type. The Series I} “Hornet” is rated at 575 h.p.
at 1950 r.p.m. for the direct drive type, and 550 h.p. at 1950 r.p.m.
for the geared tvpe. The Series B “Hornet” becomes the most
powerful single row aircooled radial in the world, based upon its
standard service ratings.

Besides being produced in this country in large quantities, the
“Wasp” and “Hornet” are manufactured in [Lurope under license
by the Bavarian Motor Works, and are assembled in Canada by
the Canadian Pratt & Whitney Aircraft Company, Ltd., at Long-
ueil, near Montreal, Quebec.

Velie Motors Corporation, of Moline, 11l., produced two types
of radial aircooled engines, the 3-cvlinder M-3, 62 h.p. at 2000 r.p.m.,
and the L-9, a g-cylinder type developing 180 h.p. at 19oo r.p.m.

The Wright Aeronautical Corporation of Paterson, N. J., an-
other of the largest engine companies, expanded its plant facilities
sixfold in 1928 and increased the number of emplovees from 1028
to 2215. Wright engines placed in production included the 150 h.p.
“Whirlwind-5,” 225 h.p. “Whirlwind-7,” 300 h.p. “Whirlwind-g"
and 525 h.p. “Cyclone.” The new “Whirlwind” series were lighter
in dry weight than the older J-3 model, the “Whirlwind-5" weighing
370 pounds and “Whirlwind-7" 425, compared to the 200 h.p. J-3
which weighs 508 pounds dry. Prices for 1929 showed a marked
reduction from those in 1928.

Wright also entered the light motor ficld with its new “Gipsy”
engine, manufactured under American rights acquired from the
de Havilland Company of England. The “Gipsy” is a 4-cylinder
vertical aircooled engine developing go h.p. at 1900 r.p.m. and 100
h.p. at 2100 r.p.m. The cylinders are arranged in line like an
ordinary motor car engine.

Foreign licenses to make and sell Wright engines were issued
in 1928 to Canadian Wright, I.td., of Montreal, Mitsui & Co., Ltd.,
of Tokio, Société Francaise Hispano-Suiza of Paris; Skoda Works,
Ltd., of Pilsen, Czechoslovakia, and the Polish Government at
Warsaw.

During the year Wright engines were sold for training, bombing
and pursuit planes in both the Army and Navy air services and
for commercial planes on a large number of air transport routes,
for surveying and exploring machines, sightseeing planes and
private aircraft.

Expansion in Accessory Fields

Because scores of different kinds of materials and hundreds of
separate parts must be invented, designed and built before an air-
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Corporation increased its factory space and shop force and made
experimental installations of Neon beacons for airport use. The
Austin Company erected a number of modern hangars at important
airports throughout the country.

The Balsa Wood Company developed the use of its Lata Balsa
Wood in attaining streamlining. The material was credited with
having increased the lift and speed of the Ryvan DBrougham from
five to eight miles an hour. Bendix Brake Company placed in
production a full line of disc wheels incorporating brakes within
the streamlining of the disc. Berry Brothers placed their forces
on over-time and double shift to handle the growing demand for
aircraft varnishes and other tinishes which were shipped in carload
lots and stocked in Wichita and Seattle. Black and Bigelow, Inc,,
of New York, air transport engineers, had charge of construction
work at the Long Island Aviation Country Club and designed sev-
eral other airports, including that at Camden, N. J.

Other companies engaged in airport development work included
the Bonforte Airport Engineering Corp., of New York; Murphy &
Chapman, of New Yorlk; Saginaw Airport Co., of Saginaw, Mich.;
and B. Russell Shaw Co., Inc., of St. Louis.

The Consolidated Instrument Company of America expanded
facilities to include plants in Baltimore, Mt. Vernon, N. Y., Phila-
delphia and New York City, and were preparing to produce com-
plete instrument boards. The Crawford Airplane Supply Company
announced at the end of the year that it carried a stock of sup-
plies, life belts, fuel pumps, etc., in excess of $250,000. The
Eclipse Machine Company added to its line a light weight hand
inertia starter and a single cylinder motor, weighing 28 pounds,
to drive a directly connected generator, the combination making
a complete portable aircraft power plant for radio transmission.

The IEdo Aircraft Corporation increased the factory floor space
at its College Point, I.. 1., plant by 9o per cent and developed a
complete line of standardized all-metal float installations which at
the end of the year were found in 19 different types of American
planes. The Electric Storage Battery Company of Philadelphia
increased the number of sizes in its line of batteries with smaller
sizes for lighting loads and radio. Batteries were also developed
for the new radio beacon receiving sets.

E. I. duPont de Nemours & Company, and subsidiaries,
increased their facilities for making airplane dopes, fabrikoid and
pyralin sheeting. The industrial finishes division prepared to offer
a finishing system for every part of an airplane and a complete
line of finishing materials. The fabrikoid division of the duPont
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most spectacular use of the insulated panels was made in the
Army Question Mark which early in January, 1929, broke the
sustained flight record, remaining up more than six days. The tloor
was made of balsa-insulated Haskelite and this was largely responsi-
ble for the crew’s ability to “outlast” the engines.

The Heywood Starter Corporation, led by the demand for lighter
starters, began work in that field. Factory space in Detroit was
expanded 100 per cent and the number of employees greatly
increased.

Interflash Signal Corporation, New York, in addition to their
general automatic flashing signal equipment, at the end of the year
was engaged in the manufacture and development of aviation bea-
cons. The company has gone into extensive production of aviation
automatic flashing beacon lights, especially airways course lights
for night flying, introducing a new development of double pilot
and adjustable light sources.

Kendall Refining Company airplanes, in 1928 visited the prin-
cipal airports, and representatives of the company established dis-
tribution facilities for Kendall Penzbest motor oils. Other com-
panies developing the market in aviation fuels and lubricants in-
cluded Standard Oil of New York; the Texas Company; Texas
Pacific Coal & Oil Co.; Gulf Refining Company, of Pittsburgh;
Standard Oil Co. of New Jersey; Standard Oil Co. of Indiana;
Tide Water Oil Sales Corp., of New York; Vacuum Oil Company,
of New York; Wolverine Lubricants Co., of New York, and the
Richfield Oil Company, of California. Walter Kidde & Com-
pany developed the Lux flotation equipment for landplanes. 1t
consists of two rubber bags, a container of Lux gas under pres-
sure and release mechanism. The rubber bags when inflated act
as pontoons and add enough buoyancy to a land plane to hold it
above the surface. Under ordinary flying conditions the rubber
bags are stored, deflated, in compartments on both sides of the
fuselage. If trouble occurs, a pull in the release mechanism opens
?he bag compartment, permitting the bags to fall out, and also
inflates them by discharging the Lux gas into the bags.

The MacWhyte Company patented their new safe lock terminal
for tie rods and put it into production. A feature of the lock nut
is th.at it can be tightened without limit and yet will not damage
terminal or tie rod. The Moto Meter Company in 1928 developed
an ice warning indicator, designed to inform the pilot of formation
of ice on the airplane. The National Steel Products Company

continued its development work on metal fittings for both military
and commercial planes.
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The Packard Electric Company set up an engineering depart-
ment devoted to the solution of airplane wiring and radio shielding
problems, and commenced marketing a complete line of shielded
cable. DPerry-Austin Manufacturing Company reported that they
were expanding facilities for the production of airplane dopes.

The Pioneer Instrument Company. Brooklyn, N. Y., prominent
manufacturers of aircraft instruments, in 1928 standardized their
entire line. A new and smaller size was adopted, permitting more
compact grouping and better arrangement of instruments on a
pancl.  An outstanding development was the Titterington Microm-
eter Compensator which was adopted for all Pioneer compasses
including the IFarth Inductor Compass. This Compensator, which
eliminates the loose magnets formerly used, incorporates a magnet
which can be adjusted to any strength from zero to its maximum
in either direction by the turning of an adjustment screw. A new
flush mounting magnet compass was also introduced.

Rand McNally & Company developed and placed on the market
a large. detailed map of the United States, designed for airports
and aviation executives. It is 10 feet 2 inches by 6 feet 6 inches
on a scale of 25 miles to the inch. Its projection (conic. based on
two standard parallels) makes it possible to measure distances n
any direction directly from the map with a negligible error. The
map shows towns of over 1,000 population, States, counties and
rivers. It is accompanied by a complete index. Concentric circles
at 100-mile (4-inch) intervals around the point at which the map
is uscd malke possible the rapid computing of distances, flving times
and rates.  Another Rand McNally contribution was the edition
of state pocket air maps of dependable accuracy for the entire
United States.

The H. H. Robertson Company in 1928 supplied its protected
metal roofing and siding sheet for hangars at Minneapolis, Oakland,
Chicago, and Miami. The Rome Wire Company supplied its
Trenchlay non-metallic and special boundary light cable at a num-
ber of airports.  The Russell Parachute Company during the year
designed a new method of placing the shroud lines within the pack,
thereby eliminating the possibility of fouling. The Irving Airchute
Co., of Buffalo, also expanded its facilities to accommodate the
growing demand for “Irvin” parachutes. )

The Scintilla Magneto Company made considerable progress in
1028 toward satisfactory radio shielding for magnetos, developed
a new replacement unit for the OX-5 engine and perfected its type
SC magneto, effecting a weight saving of 15 to 20 pounds, chiefly
through the use of the company’s improved magnet steel of high
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The Crouse-Hinds Co., of Syracuse, N. Y., increased facilities
to supply its rapidly growing market with complete lighting equip-
ment for airports and airways. The National Carbide Sales Corp..
of New York, besides its large general business, specialized in air-
port lighting equipment.

The Garrison Fire Detecting System, Inc., of New York, became
extensively interested in the industry and supplied automatic fire
alarm equipment for airport hangars and other buildings. Van
Schaack Bros. Chemical Works, Chicago, added to its well estab-
lished business a department producing high grade airplane dopes.
Titanine, Inc., of Union, N. J., a pioneer in its field, continued to
expand facilities for making its well-known line of dopes, paints and
finishes for airplanes.

. S. Twining & Co., of New York, in the textile field. found a
steadily increasing market for its popular “Flightex Fabric™ for
aircraft. The Thurston Cutting Corporation, of New York, another
large textile company purveying to aviation, specialized in produc-
tion of “Dartmouth Tex,” high grade cloths and tapes for aircraft,

A. G. Spalding & Bros., of New York, internationally famous
throughout the sporting world, reported vastly increased sales of fly-
ing suits, helmets, gloves and other equipment for flyers.

Voice of the Sky, Inc., of New York, continued the development
of its “plane speaker,” a large amplifier carried in a plane and trans-
mitting to the public on the surface advertising messages, music and
the like. The S. S. White Dental Mfg. Co., of New York, another
concern credited with having contributed much to aviation through
one of its special departments, continued to supply the industry with
flexible shafting and accessories for tachometer driving.

The number of important machine tool and supply manufactur-
ers making special airplane parts was another indication of the
industry’s growth,

John A. Roebling’s Sons Co., of Trenton, N. J., continued to
supply large quantities of aircraft wire and cable. The Taylor In-
strument Companies, of Rochester, N. Y., maintained a special tech-
nical branch for the development of aircraft instruments. Thompson
Products, Inc., of Cleveland, large manufacturers of valves and
motor fittings, produced increased quantities of engine parts. The
Wood & Spencer Co., of Cleveland, supplied many engine builders
with connecting rods and other fittings. The Wyman-Gordon Com-
pany, of Worcester, Mass., one of the largest manufacturers of
drop forgings, made crankshafts and other forgings for a large
number of engine builders. The Aluminum Co. of America found a
rapidly expanding field for its duralumin and allied products. Alu-
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providing them with intermediate fields approximately 30 miles
apart, route markers and landing field markers for day flying, and
all the equipment for safe navigation at night.

Municipalities in turn commenced installing airport beacons, red
obstruction lights, green range lights on the safe approaches, lighted
wind indicators, floodlighted hangars and other buildings. The
degree of completion with which airports were thus equipped deter-
mined their rating under the provisions of the Air Commerce Act.
The Department of Commerce was to begin rating airports carly
in 1929.

While there were only 365 municipal airports in operation in
1928 other landing fields brought the total number to 1.324. They
included 368 commercial and private fields, 312 auxihary telds, the
197 Department of Commerce intermediate fields. 61 Army, 16
Navy, one Department of Agriculture and one Interior Department
field.

California led all other States with 143 fields; Texas had 101;
Pennsylvania, 83; Ohio, 62; lllinois, 60; Oklahoma, 46; New York,
43; and Towa, 38. With those in other States they comprised the
1,324 fields which at the end of the year either had airport facili-
ties or which had been marked and reserved for landing fields
without facilities. At the same time there were 894 other projects
for fields, the majority of them municipal; while the Department
of Commerce had listed no less than 4,000 places in the United
States where landings might be made.

That the public in accepting aviation as something to be used
in a practical every day manner is preparcd to bear the financial
cost involved in providing adequate landing facilities, was evidenced
at the November elections when many bond issues for airports
were voted upon and passed.

A few cases were taken into the Courts to determine the status
of an airport, whether it is properly a public necessity or should
be classified as of benefit to a special class and therefore barred
from support with tax funds. In each case the bond issue was
sustained. The decree of the Missouri State Supreme Court
expressed the common legal opinion, stating in part:

“An airport is analagous to a harbor, and if the ownership and
maintenance of docks falls within the scope of municipal govern-
ment, it would seem that airports must necessarily do so.”

An idea of the money invested in municipal airport develop-
ment may be had by noting the expenditures at 12 of the principal
flying centers. St. Louis is spending $2,000,000, mostly for land.
The land value of the Chicago Municipal Airport is $1,850,000;
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ment with the Airways Division for instantaneous communication
between the radio stations, landing fields along the route, the
Weather Bureau and operations manager’s office. By this system
a message written on a typewriter at any point in the circuit between
Newark, N. J., and Cleveland could be transmitted instantancously
and written on a tape at all other points in the circuit. The radio
operator at the Department of Commerce radio stations was to
broadcast the messages by radio telephone. '

The weather service, forming the basis of this new system, is
founded on the regular reports gathered by the \Weather Bureau
throughout the United States each morning and evening, supple-
mented by a secondary net of weather reports gathered at intervals
of three hours from critical points in the vicinity of the airway
route and further supplemented by hourly reports of weather and
landing field conditions from intermediate landing fields located 50
miles apart along the airway. The Weather Bureau representa-
tive analyzes the weather data and prepares a short range forecast
of weather conditions, predicting the track, movement and severity
of storms, and all other vital information required for the safety

- of flying.

Aircraft Radio

The Radiomarine Corporation of America is a subsidiary of the
Radio Corporation of America. It is engaged in that oldest branch
of radio service, communication with ships at sea, and it was
believed by the officials 6f the Radio Corporation of America that
the organization built up and experience gained through many
years of marine radio communication and work with radio direc-
tion finders on ships should be utilized in working out the problems
connected with one of the more recent applications of radio—
communication with and navigation of aircraft. Accordingly the
aircraft radio activities of the Radio Corporation of America were
transferred to the Radiomarine Corporation of America during
the summer of 1928.

In codperation with the engineers of the Radio Corporation
of America and its associated manufacturing companies, General
Electric and Westinghouse, a program of active development and
manufacture of radio communication and navigation devices suit-
able for aircraft is being carried out. This work has included
investigations to determine the amount of power needed for com-
munication between aircraft and ground and the wave lengths
most suitable for such service. Much of this work was carried
out during 1928 in coodperation with the Pan-American Airways,















Education 113

lished aircraft, not only as the most speedy, but as a thoroughly reli-
able and safe means of transportation.”

And Will H. Hays, responding for the Motion Picture Pro-
ducers of America, explained: “\Vhen Colonel Lindbergh flew across
the Atlantic, six newsreel companies made no less than 318 subject
shots showing the take-off, first in San Diego and then on Long
Island; the arrival in Paris, receptions abroad and at home, and the
subsequent good-will hops. More than 42,000 feet of positive film
were shown in the making of which 477,000 feet of negative film
were exposed. No person in historv has ever been accorded equal
film footage and it is doubtful if any individual or event has been
made known to so many people throughout the world.”

Mr. Hays then presented on behalf of the Motion Picture Pro-
ducers of America six sets of the Lindbergh film which the Aero-
nautical Chamber in turn gave. one to Colonel Lindbergh, one to the
Secretary of State for the historical archives in \Vashington, one
vach to the Governments of Great Britain, France and Belgium,
Assistant Secretary of State, \William R. Castle, Jr., accepted the
film on behalf of the State Department.

Later an American mission appointed by the Chamber and in-
cluding Lester D. Gardner, William B. Stout and George W. Lewis,
Director of Research for the National Advisory Committee for
Aeronautics, officially presented the films to the Governments of
Great Britain, France and Belgium. i

The generally enthusiastic interest of all the people was further
evidenced during the vear by the rapid increase in the number of
aviation periodicals and the big sales of books on aeronm{tical sub-
jects. The advertising literature of the large corporatiqns interested
cither in flying or in important units of the aircraft industry was
another indication that aviation had achieved a high degree of popu-
larity ; for wherever possible company advertising and sales propa-
ganda were tied in with matters pertaining to the air.

For the first time in the history of transportation the railroads
commenced advertising air transport. Steamship lines advertised air-
plane connections. Travel agencies conducted aerial tours. Thou-
sands of persons were flown in specially chartered planes as a direct
result of that kind of advertising.

A broad survey of the lecture field during the twelve months
reviewed here indicates that aeronautical lectures increased tenfold
over the previous year. International Rotary, Kiwanis, Lions, Ex-
change and other business clubs featured their periodic luncheons
with addresses by aviation experts; and reports show that the sub-
ject invariably was the most popular on the program. Chambers of
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mechanical engineering were specializing in aeronautics at the end
of the year.

Renssellaer Polytechnic Institute, Troy, N. Y., was giving all
mechanical engineering students a course in aeronautics;

The University of Cincinnati was preparing courses in aeronau-
tics at the end of the year.

One of the most remarkable developments in aviation is found
among the high schools and grades throughout the United States.
The subject of flying became uppermost in the minds of the pupils
following the Llnclbelgh flight to Paris in 1927. Durmg 19’)8 it took
definite form; in response to virtually unanimous opinion in many
localities boalds of education began establishing aviation courses in
the public schools. At the end of the yvear aeronautics had been
accepted generally as a subject for general study in all grades, and a
majority of schools were teaching it in one form or another.

Notable among the junior technical institutions teaching aviation
is the Galt Joint Union High School and Technical Junior College,
at Galt, Cal. It gives a complete course and has become a model for
other technical high schools throughout the country. A pilot’s course
is also given, 50 new students being admitted every year. Student
instruction in 1928 aggregated 40,000 hours of flying.

In relation to the public schools the work of the Guggenheim
Fund Committee on ILlementary and Secondary Aeronautical Edu-
cation was of outstanding importance.

The Committee was organized late in 1927, in a measure the
result of many requests which came to the Guggenheim Fund from
teachers and principals of public schools seeking information which
could be used to satisfy the rapidly growing curiosity of boys and
girls concerning aviation. The Committee in December, 1928, in-
cluded about 80 men and women prominent in educational circles.
Roland H. Spaulding, specialist in aeronautical education at the
School of Education, New York University, was in active charge of
the work ; with Dr. John W. Withers, Dean of the school, chairman
of the Committee.

At first a survey of the public school systems of the United
States was made to determine what, if anything, was being done in
aeronautical education. This study, including all returns received
up to Dec. 31, revealed that 206 public schools of elementary, junior
and senior high school grade were giving instruction in aero-
nautics of one type or another. Thirty were found to be teaching
aeronautical subjects which had been added to the curriculum. The
instruction ranged from an isolated course on airplane engines to
a full four-year curriculum which included many related courses,
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unusual qualifications. They must be pilots above the average and
good mechanics with expert knowledge of the maintenance and
repair of aircraft,

Specifically, the inspectors give written and oral examinations to
both pilots and mechanics, and in the case of the former, flight test
them by riding in a dual controlled airplane to determine the can-
didate’s flying ability. Airplanes are inspected by the personnel of
the Section to determine their airworthiness, and they are recom-
mended either for approval or disapproval for license.

The engineer-inspector group carries on the flight testing of “‘new
production” airplanes for which engineering data has been fur-
nished, and the factory group assumes responsibility of inspecting
factories for materials, construction and fabrication methods. In
January, 1928, there were twelve inspectors; twelve months later
fifty. In view of the fact that airplanes are inspected yearly and that
civil pilots may, at the discretion of the Department, be re-examined
every six months, the volume of work pyramids rapidly.

The flying public is gradually being brought to realize that the
burden rests with the owners to see that airplanes, pilots and
mechanics are licensed and that, for this purpose contact should be
made with the nearest inspector at the proper time rather than wait
for the inspector to do the locating. This has resulted in the station-
ing of inspectors at certain airports throughout the country where
the industry knows they are available at all times; and for others a
fixed itinerary is arranged to assure an inspector’s presence at a
given place at a predetermined time and date.

The Licensing Section is responsible for licensing and keeping
complete record of all aircraft, pilots and mechanics, license renew-
als, transfers of title and the issuance of export certificates. In July,
1927, the Licensing Section had barely begun to function. The per-
sonnel was entirely inadequate, the work was new and without prece-
dent as a guide to its work. Aircraft operators, owners, pilots and
mechanics were beginning to appreciate the necessity and advantage
of licenses. This resulted in a rapid increase in applications. By the
end of the first month the volume of work had doubled and by the
end of the third month trebled.

Simultaneously the public became increasingly air-minded. There
came a demand for aircraft far in excess of the supply. It aroused
the industry to feverish activity. The activities resulting from this
stimulation had not reached their peak at the end of 1928, and the
Licensing Section had received a flood of applications exceeding all

expectations.
An entirely new and simplified system of aircraft licensing which

'
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is now being put into operation should materially simplify matters
for both the industry and the Department.

The Engineering Section determines that all plans for aircraft as
submitted are of proper design. The specifications, stress analyses.
structural designs and drawings submitted for each type of aircraft
for which approval is requested must be examined in detail. This
requires the attention of aeronautical engineers familiar with all the
technical problems of analysis and design and at the same time
capable of passing upon all the details and methods of construction.

In acting on a manufacturer’s application for an Approved Type
Certificate. the Engineering Section examines the design and techni-
cal data and receives from the Inspection Section a report on weight
and flight tests, and factory inspection. After this is satisfactorily
concluded, an Approved Type Certificate is issued for the aircraft in
question. All aircraft granted Approved Tvpe Certificates are eligi-

"ble for license and use in interstate commerce if manufactured in
exact accordance with the approved specifications, drawings and
construction methods. Periodic inspections of all production assure
that such is being done. Engines used in licensed aircraft must also
be approved by this Section. Those engines which have not been
subjected to acceptance tests by the Army or Navy must pass a
Department of Commerce test conducted by the Bureau of Stand-
ards. Propellers are in the same category and must be approved by
the Section before being used in licensed aircraft.

The Medical Section, through 600 especially qualified physicians,
examines pilots and students for physical and mental fitness before
licensing, and checks by periodical examination the condition of
those already licensed. The total number of physical examinations
received to date is approximately 25,000. A list of examiners will
be found in the Appendix.

Through the above sections the Regulations Division carries out
the Government policy to assist civil aeronautics by bringing about a
combination of those elements considered essential to the progress
of aviation, airworthy aircraft, adequately equipped and efficiently
maintained, flown by competent pilots in conformity with the Air
Traffic Rules.

While the Federal air law was regulating the various phases of
interstate flying the problem of providing adequate and reasonable
laws for air traffic confined within State boundaries became more
pressing in 1928; if possible, more of a problem.

Many of the States had their own air law. Yet State officials and
the industry were not content, chiefly because such laws were either
inadequate or confusing, or both,
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given State to depart from the Federal requirements, with its
consequent confusion to the industry, thus defeating the purpose
of uniform State legislation. If, due to some State constitutional
provision, this draft is the best type of legislation that can be
enacted, it is highly desirable that extreme caution be exercised
in promulgating requirements for State licenses in order that
they may conform to the Federal requirements.

“Legislation throughout the United States requiring only
Federal licenses would be of real benefit to manufacturers, oper-
ators and pilots, who would then know that compliance with the
IFederal regulations would also be compliance with State regula-
tions; also there would then be uniform throughout the country
one set of aeronautical standards, obviating a multiplicity of
licenses and conflicting regulations with their attendant costs to
the States.”

It will be seen by the foregoing that the legal profession, the
aeronautical industry and the officials of the Federal and State Gov-
ernments have progressed far in the direction of unification. Having
eliminated a number of impracticable ideas in former years, they
devised various constructive measures in 1928, with the promise that
the ensuing twelve months would develop generally acceptable forms
of legislation,

National Advisory Committee for Aeronautics

The rapid growth of aeronautics was reflected in greatly in-
creased demands on the National Advisory Committee for Aeronau-
tics in 1928, The number of requests from the Army and Navy and
the industry for the solution of research problems in connection
with the safety and economy of aircraft was greater than ever
before. The number of important investigations conducted by the
Committee was steadily increasing at the end of the year.

In 1928 the Committee issued 26 Technical Reports and 32 Tech-
nical Notes describing the results of research and technical investi-
gations, and in addition, 26 Aircraft Circulars, and translations or
reprints of 50 valuable foreign technical articles as Technical Mem-
orandums.

In accordance with the policy adopted in 1926 of holding annual
conferences between the National Advisory Committee and repre-
sentatives of the aeronautical industry, the Third Annual Aircraft
Engineering Research Conference was held at the Langley Memorial
Aeronautical Laboratory, Langley Field, Hampton, Va., on May
15, 1928. Alircraft manufacturers and operators, aeronautical
trade journals and educational institutions teaching aeronautical
engineering were represented. Dr. Joseph S. Ames, Chairman of

N












132 Aircraft Year Book

gines and two Vought planes with Wright W hirlwind engines were
purchased in 1926 and were still in service at the end of 1928,

Since the establishment of the two Coast Guard Air Stations in
1920, the ability of the planes to carry out extensive searches has
fostered “airmindedness” in the personnel, reflected in the large
number of applications for pilot training and requests for assign-
ment of airplanes to various arcas to assist in the performance of
service duties.

During the calendar year 1928, the five planes of the Coast
Guard made 446 flights:

Average distance patrolled offshore, 100 miles;

Maximum distance patrolled offshore, 330 miles;

Total time in air 989 hours, 10 minutes;

Miles cruised, 83,083;

Area covered on patrol and search 3,213,240 square miles;
Number of forced landings, calendar year 1927, none;
Number of forced landings, calendar year 1928, one;
Injuries to personnel, calendar year 1927, none;

Injuries to personnel, calendar year 1928, none.

The Helium Board

The Helium Board in 1928 continued to act as codrdinating and
advisory body to the several executive departments with reference
to helium matters. The members of the Board were: Army, Major
H. W. Hann and Lt. Col. C. deF. Chandler (ret.); Navy, Cmdr.
S. M. Kraus (Alternate, Cmdr. G. Fulton); Bureau of Mines,
R. A. Cattell ; Audit, W. J. Barry.

The actual control and production of helium is under the Helium
Division of the Bureau of Mines, and the technical staff in charge
of this work is: R. A. Cattell, chief engineer; C. F. Cook, super-
vising engineer; C. W. Seibel, supervising chemical engineer;
Andrew Stewart, senior chemist; H. S. Kennedy, engineer in charge
natural gas investigations; F. A. Vestal, engineer in charge Amarillo
Plant, and W. M. Deaton, chemist in charge of the Amarillo Cryo-
genic Laboratory.

During the year the Government acquired rights in the gas acre-
age at Soncy, near Amarillo, Texas. The helium having been prac-
tically exhausted at Fort Worth, that plant was discontinued, and
production started in the Amarillo plant, which was constructed
during the year in anticipation of the exhaustion of the Petrolia
Fields from which source the Fort Worth plant operated. In addi-
tion to the supply of helium for the new Amarillo plant, which
comes from the gas lands near Amarillo, Texas, the Government has
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a helium reserve, designated as Helium Reserve No. 1, in Emory
County, Utah.

There was produced during 1928 a total of 6,687,834 cubic feet
of helium at an average cost of $41.00 a thousand cubic feet, or
approximately $1.00 a thousand cheaper than in 1927. All of that
production was either used or held in reserve by the Army and
Navy.

The Aeronautical Board

The Aeronautical Board continued during 1928 its very import-
ant mission of preventing duplication of effort in the Air Corps
of the Army and the Bureau of Aeronautics of the Navy, and suc-
ceeded in securing a more complete codrdination in the aeronautical
work of those two branches.

The board is specifically charged with the following: 1. Plans
to prevent competition in the procurement of material when the
chiefs of the two services have been unable to come to an agree-
ment concerning procurement. 2. Before arranging to purchase
aircraft each service ascertains whether aircraft of the type desired
can be obtained from the other service. 3. Joint plans for pro-
curement of material in time of war are submitted to the Army
and Navy Munitions Board. 4. The personnel of the Board shall
be: for the Army—The Chief of Air Corps; the Chief of the
Traming and Operations Division; one member of the \War Plans
Division, General Staff, as designated by the Chief of Staff of the
Army. For the Navy—The Chief of the Bureau of Aeronautics;
the Chief of Planning Division; one member of the War Plans
Division, Office of Chief of Naval Operations, to be designated
by the Chief of Naval Operations.

Board of Surveys and Maps

The Board of Surveys and Maps coordinates all map-making
and surveying activities of the Government and settles all ques-
tions at issue between executive departments relating to surveys
and maps in so far as their decisions do not conflict with existing
laws. Meetings are held at stated intervals, to which representa-
tives of the map-using public are invited for conference and advice.
The board has established a map information office in the Interior
Department Building. This office endeavors to keep on file data
relating to maps and general geographic information for any part
of the world. No maps are distributed ; simply information regard-
ing them is furnished.

In 1928 the Board approved a report of the Committee on
Photographic Surveying relative to progress in photographic sur-
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construction, with the result that structural defects as well as de-
fects in design are rare in American aircraft.

The Work of the Air Corps of the Army

In the words of Major General James II. Fechet, Chicf of
the Army Air Corps, “Progress in military aviation and 1ts effect
on commercial aviation in 1928 were as rapid as in any preceding
year.”

The increased flying mileage was occasioned by a variety of
tactical missions, including photographic projects for the Govern-
ment bureaus, patrols over public lands, experimental service flights,
bombing tests and continuous trials of instruments and other auxil-
lary equipment,

Army pilots flew at the opening exercises of 201 airports in
1928. In the course of maneuvers at the different service schools
of the Army the pilots of 74 planes put in a total of 296,000 miles
of flying, with all types of service planes, and without accident.

Progress in aerial photography was recorded by remarkable
flights to great altitudes or at night when photographs were made
under artificial lighting conditions.

A flight which demonstrated the high efficiency of the Army
pursuit plane was that of two PW-9 ships from the Panama Canal
Zone to Washington, D. C., in 36 hours, with ten stops. It was
the longest flight ever undertaken by the Air Corps using single-
seater planes.

Several successful experiments were conducted during the year
with lighter-than-air craft, tending to demonstrate the highly ad-
vantageous manner in which airships may be utilized in the field of
commercial aviation. An Army TC airship landed on the deck of a
steamer about three miles from shore and transferred mail without
halting the surface vessel. A similar type airship flew directly
over a fast-traveling passenger train, dipped down to the top of
the express car, and one of its occupants handed a bag of mail
to the railway mail clerk.

In the Air Corps at the end of the year the Curtiss P-1 and
Boeing PW-9, Curtiss D-12 powered planes, were standard pursuit
types. A few supercharged D-12-F engines were used in P-I
planes for high altitude work.

The pursuit plane of today has a high speed of 180 miles an
hour, a cruising radius of 635 miles, gas for 4 hours flying, 5o cal.
machine guns and can climb about 30,000 feet.

The Curtiss A-3 observation type was standard attack equipment
at the end of the year.




























CHAPTER XI
AIRSHIP DEVELOPMENT

ERONAUTICAL expansion during the year was accompanied
by important developments in the field of lighter-than-air.
The German airship Graf Zeppelin was completed, and in
October made her round trip flight to the United States. The
Bureau of Aeronautics, U. S. Navy Department, continued to
operate the Los Angeles which during the twelve months was in
the air 6oo hours, covering about 28,000 miles. Two Naval non-
rigid airships were flown 300 hours each, while free balloon flights
augmented the time put in by Navy personnel in training opera-
tions. During the year the Bureau of Aeronautics ordered from
the Goodyear-Zeppelin Corporation, Akron, O., two giant rigid
airships of 6,500,000 cu. ft. gas capacity each, designed to be the
largest and most modern airships in the world.

The Graf Zeppelin on her American flight was commanded by
Dr. Hugo Eckener, with Capt. Ernst A. Lehmann as first officer.
On her westward flight, beginning Oct. 11, she carried 20 passen-
gers and a crew of 4o officers and men, with several tons of mail.
Strong headwinds and storms held her back and caused her officers
to change the course, so that the Graf Zeppelin actually cruised
6,000 miles during her 111}4 hours flight from Friedrichshafen,
Germany, to the Naval Air Station at Lakehurst, N. J.

The bad weather was encountered before the Graf Zeppelin
left the European continent. Dr. Eckener and his veteran staff
of navigating officers then pointed the ship’s nose southward,
turning out over the Atlantic off the coast of Africa and set-
ting a course over the Madeira Islands group. Another storm
came up and damaged the covering on a tail fin. It was neces-
sary to halt all motors for 12 hours while emergency repairs
were made. The flight was then continued at half speed to Lake-
hurst.

In spite of those delays an average speed of 56.6 miles an hour
was maintained for the flight and the airship arrived at the Naval
Air Station with sufficient fuel to remain aloft an additional 55
hours if necessary.

Setting out on the return flight October 29, with 25 passengers
and the same crew of 40, the Graf Zeppelin accomplished the jour-
ney in 71 hours and 12 minutes, a new record for airships, although
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a search over Chesapeake Bay for lost flyers, and removing twao
men from a small boat by means of a rope ladder lowered from
above were among the many experimental missions performed by
small non-rigid airships assigned to the 19th Airship Company,
Army Air Corps, at Langley IField, Va.

Those two airships, both of the TC type, were in commission
every day for 12 months. With a record of 183 hours and 33
minutes for the month of September and a total time of 1,167 ship
hours for the entire period, the 1gth Airship Company broke all
previous records for lighter-than-air training at Langley Field.

The landing on the top of the Newport News High School
building was an outstanding experiment. There were three great
handicaps to be overcome—the small landing space available:
obstructions on all sides, including power lines and buildings; and
the fact that there was no headwind to check the momentum of
the airship.

Another achievement was the landing of the TC-5-2351 on a
moving steamer, loading a cargo and taking off again without halt-
ing the surface vessel. The landing was made on the after deck
of the steamer American Trader, about three miles off Ambrose
Light, N. Y., on May 10. The Chairman of the Shipping Board
characterized it as a new step in the codrdination of air and water
transportation. When three Naval fliers were lost in Chesapeake
Bay, both airships were flown daily in search of them. Fourteen
flights were made with a total flying time of g0 hours.

U. S. Navy Orders Two Giant Airships

In ordering from the Goodyear-Zeppelin Corporation the con-
struction of two large rigid airships, the Bureau of Aeronautics
had the wise vision to select a size and type suitable as a long dis-
tance commercial vehicle. The ships are to be helium inflated, with
a gas capacity of 6,500,000 cu. ft. That size of helium ship is
comparable to one of a little less than 5,000,000 cut. ft. when
hydrogen inflated. The difference in capacity is explained by the
lower lifting power of the helium and by the policy of inflating
the bags only to such extent that the relatively costly helium will
not be lost when the gas expands.

The main rings are to be built-up transverse frames of corridor
cross section, strong enough to take all the stresses without the
assistance of wire bracing. The location of the two lower corridors
at an angle of 45 degrees with the vertical axis will contribute

materially to the support of the auxiliary rings and hence to the
general structure of the assembly.
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beneath a central keel girder about 2o ft. long, which is laced into
the outside of the gas bag. The keel is supported from within by
cables passing up through the bag and terminating in catenary cables
which run along the top of the bag. The ship is driven by the
60-h.p. motor mounted at the rear of the cabin and attains a speed
of 45 miles an hour with a pilot and two passengers. The Pilgrim
made 533 flights, a number of them for training purposes. About
300 passengers were carried, from the day of launching until the
end of 1928.

The Puritan is a larger ship of more recent design and involving
several improvements. It is inflated with 86,000 cu. ft. of helium,
and equipped with two 7o-h.p. radial motors giving it a speed of
58 miles an hour. It was launched Aug. 6. 1928, and in 60 days
flew 8,000 miles, carried more than 600 passengers, and ran up a
total of 180 hours in the air. Its range. carrying two passengers, a
mechanic and a pilot, is 417 miles. Its longest non-stop flight was
410 miles over the mountains from Akron to Lakchurst, N. |.

On Dec. 31 the Corporation had under construction two
ships of the Puritan type. A larger ship, 130,000 cu. ft. with two
120-h.p. motors and carrying 8 passengers, was designed for imme-
diate construction.

The construction m LEngland of two 5000000 cu. ft. rigid air-
ships to be completed in 1929 and used for long distance passenger
and mail transportation contributed to the year's progress in the
development of lighter-than-air.

Changes in Metalclad Airship

The change in the hull plating {from sheet duralumin to alclad
metal, because of the greater resistance of the latter to corrosion,
delayed completion of the metalclad airship which the Airceraft
Development Corporation, of Detroit, is building for the Navy. In
spite of this major change in material on March 7, 1928, at the end
of the year the two halves of the ship were completed and had been
swung to a horizontal position for final assembly. Exposure tests
of samples of the alclad plating, .010 inch thick, made throughout
the twelve months were reported as entirely satisfactory and fully
justifying the substitution of the new metal for thin sheet duralu-
min.

The vertical method of erection is unique and, it is reported,
effects considerable economy both in labor and in time. This method
is made possible by the automatic riveting machine developed by
Edward J. Hill, works manager of the Corporation. The machine,
operated by two men, has a capacity of 40,000 rivets in an eight-hour
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Harvey J. Brooks in_Ford meonoplane, 36 h.p. Ford engine, flies 97:
mi. from Detroit, Mich.,, to Titusville, Fla,

Bert Hinkler in Avro biplane, Cirrus engine, lands at Port Darwin,
Australia, after first solo flight from london, 12,000 miles in 1514
days.

Navy airship Los Angeles makes non-stop flight from Lakchurst, N, J,,
to Panama, 2,178 mi. in 4o hrs.

British airplance carrier Couragcous is commissioned,

Frenclhi Air Union and British Tmperial Airways reduce passenger rates
on London-Paris route to approximately same rates as those for first
class surface transport,

First acrial passenger service in Japan starts between Tokio and Osuaka,
with subsidy from Government.

Licut. B3. R, Dallas, Air Corps, and Beckwith Havens in Loening Amphi.
bian make first amphibian flight across continent, New York to San
Dicgo, Cal., 3,300 mi. in 32 hrs. 45 min, flying titne.

Union Air Lines starts thrice-weekly passenger and express service be-
tween San Francisco and Portland, 549 mi.

Union Air Lines starts twice-daily passenger and express service between
Portland and Seattie, 153 mi.

Wilmer Stultz, pilot, Miss Mabel Boll and Charles A. lLevine in
Yellanca monoplane Colwmbia, Wright Whirlweind cugine, make non.
stop flight, Mitchel Field, New York, to Havana, Cuba, in 14 hrs,
25 min.

Alfred Trouval in Irance makes record loop-the-loop flight, looping
1,111 times in Morane plane, 180 h. p. Hispano-Suiza engine,

The IMon. Elsiec Mackay and Capt. Walter 1Tincheliffe in Stinson mono-
plane leave Lincolnshire, England, on non-stop westhound Atlantic
flight. l.ost at sca.

W. N. Lnnc.’\%tu‘ and Mrs, Keith Miller in Avro Avian, Cirrus engine,
land at Port Darwin, Australia, after flight from London.

Assistunt Secretary of War, F. Trubee Davison, and Maj. Gen. James E,

Fechet, Chief of the Air’ Corps, in two Loening Amphibians arrive at
France Field, PPanama, on tour of inspection,

Eddie Slnmon and George Haldeman in Stinson-Detroiter, Wright Hhiri-
wind engine, make record duration flight at Jacksonville, Fla., 53 hrs,
36 min. 30 sec.

Ten enlisted men of the Army Air Corps Jump from Yord transport at

Chanute TField, Ill, in 8 2/10 scc., record time for parachute jump-
ing in numbers.

Major de Bernardi at Venice, Italy, with Macchi-52 seaplance, Fiat en-
gine, makes record average speed 318.62 m.p.l,

Kansas Air Tour covering 3o cities starts from Wichita, Kan.

Captain Giradot and Lieutenant Cornillon of France, in Amiot S.E.C.M,,

forraine 650 h. engine, make round trip flight Paris- T|mbuctoo,
6,500 mi. in 65V ‘hrs. flying time.

Lieut. C. F. Schilt, U. 8. M. C, pilot, awarded Congressional Medal of
Honor for heroism in Nicaragua,

Capt. Herman Kdéehl and Baron Ehrenfried Guenther von Huenefeld of
(iermany and Comdt, James Fitzmaurice of Ireland, make first
westhound Atlantic flight in Junkers monoplane Bnmcn 310 h.p.
Junkers engine, from Paldonnel Airdrome, Dublin, Ireland, to Greenc-
ley Island, Newfoundland, 36 hrs, 3o min.

Maddux Air Lines starts daily passenger service between Los Angeles
and San Francisco, 378 mi.
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Capt. Dieudonne Costes and Lieut. Cmdr. Joseph Lebrix, flying Breguet
v IX Biplane, with 500 h.p. Hispano-Suiza engine, land at Le Bourget,
Paris, completing their 35,000-mile_flight around the world. The flight
begun Oct. 14, 1927, at Paris, France, included St. Louis (West
coast of Africa), Port Natal, Rio de Janeiro, Brazil; Buenos Aires,
Argentina; Santiago, Chile; La Paz, Bolivia; Lima, Peru; Guayaquil,
Ecuador; Panama; Caracas, Venezuela; Baranquilla. Colombia;
Mexico City; New Orleans; Washington, D. C.; New York; Sharon,
I’a.; Detroit; Chicago; Rock Springs, Wyo.; San Francisco. Costes
and Lebrix went by boat to Japan and continued thence by air to
I’'aris to complete their trip around the world, 338 flying hrs.

Sixty-eight airplanes exhibited at All-American Aircraft Show in De-
troit, Mich.

Capt. Sir George Hubert Wilkins and Carl . Eielson in Lockheed
Vega, 225 h.p. Wright Whirlieind engine, fly from Point Barrow,
Alaska, across North Polar Sea to Green Harbor, Spitzbergen, with
one stop of 5 days enroute, total distance 2,700 mi.

Air Corps Tactical School conducts pursuit training tests at Virginia
Beach, Va.

Air Corps radio laboratory plane makes successful tests with radio bea-
con on 349 mi. flight between Dayton, O. and Buffalo, N. Y.

Commandant Guilbaud of France in Latham flying boat, twin s00 h.p.
Farman engine, flies from Le Havre, France, to Bizerta, Tunis, with
four passengers, 1,250 mi. in 15 hrs. 10 min,

Cant. H. S. Broad in England with De Havilland “Hound,” 550 h.p.
Napier-Lion engine makes 158.65 mu.p.h,, record for airplanes with
useful load of r1,102-3 Ibs. over 310 mi. course; and speed record of
160.28 m.p.h. for planes with useful load of :,204 lbs. over 62 mi.
course.

L.ody Mary _Hailciy in DH-Moth, Cirrus engine. lands at Cape_Town,
South Africa, after 8,000 mi. solo flight from London starting Mar. 9.

Aircraft Show held at Syracuse, N. Y.

Gulf Air Lines starts six times weekly mail and passenger service be-
tween New Orleans and Atlanta, Ga., 3483 mi.

Pitcairn__Aviation, Inc., starts six times weekly mail service betwecen
New York and Atlanta, Ga., 769 mi.

lieut. Royal V. Thomas_in Bellanca monoplane Reliance makes record
solo duration flight at Mitchel Field, N. Y., 35 hrs, 25 min. 8 sec.

Lieuts. Arthur Gavin and Zeus Soucek in Navy PN-1z make record
duration flight for seaplanes, 36 hrs. 1 min. near Philadelphia, Pa.

Ninety machines flown in military maneuvers of U. S. Air Corps at
Langley Field, Va.

Monument_to Nungesser, Coli and Lindbergh unveiled at Le Bourget
airport, Paris.

Capt. Pelletier D'Oisy, in Potez biplane, flies from Paris to Akyab,
India.

Air Corps T. C/ :n'rshi’p lands on deck of S.S. American Trader near
Ambrose Light, N. Y., transfers cargo and takes off again.

Licut. Julian 8. Dexter, Air Corps Reserve, completes aerial mapping
assignment over Florida everglades, 3,000 sq. mi. photographed in two
months; 65 hrs. flying time.

National Advisory Committee for Aeronautics holds third annual en-
gineering research conference at Langley Field, Va.

Sixth Photo Section, Air Cor%s, completes 3,000 sq. mi. aerial mapping
of northeast coast Luzon, P. 1.

Seventy-five Air_Cg'rps planes stage combat exhibition with Field Artil-
lery School of Fire at Fort Sill, Okla.

Lieut. Robt. WW. Douglass, Jr., and Lieut. James E. Parker, Air Corps,
in two Curtiss Bursunt planes land at Bolling Field, Va., after 3,815
mi. flight from Panama Canal Zone.
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Capt. Emilio Carranza, Mexican good-will pilot, leaves Roosevelt Ficeld,
.. 1., N. Y., on non-stop flight to Mexico City.  Attempting a forced
landing during storm in New Jersey he is killed when his plance strikes

trees.

Mme. Maryse Bastie and Maurice Drouhin in Caudron, 4o h.p. Salmson
engine, make record airline flight for light plances \\ughmg less than
881 Ibs., flying 657.4 mi. from Paris to Treptow, Czechoslovakia.

Thompson Acronautical Coerporation_starts daily mail service between
Chicago, Muskegon and Pontiac, Mich., 521 mi.

Royal Air Lines starts daily passenger service between Chicago and
Madison, Wis.,, 161 mi.

Lieut. Paris in C.ADLS. scaplane Frigate leaves Brest, France, on
attempt to fly Atlantic.  Flight discontinued at Azores.

Capt. and Mrs. ;. De Havilland in DH-Moth, 85" L.p. Gipsy engine,
make altitude record for light planes, 19,862 feet.

Peter Hesselbach of Germany makes American record in his glider,
Darmstadt, 4 hrs. 5 min. at Corn Hill, Cape Cod, Mass.

New rate for air mail in United States—s cents for first ounce and 10
cents for ecach additional ounce.

National Parks Airways starts daily mail and passenger service between
Salt Lake City and Great Falls, Mont., 489 mi.

Continental Air Lines starts mail and passenger service between Louis-
ville, Ky., and Cleveland, 345 mi.

National Air Transport starts nightly mail and express service between
Toledo, Ohio and Detroit, Mich., 54 mi.

Capt. Frank (. Courtney, Fred Pierce, Hugh C. Gilmour and L. D.
Hosmer in Dornier-Napier flying boat forced down in mid-Atlantic on
westhound flight attempt. Rescued by §.5. Minnecwaska in response to
radio signals.

Maj. Louis Idzikowiski and Kazimir Kubala of Poland attempt to fly
Atlantic westhbound in Amiot biplane Marscelak Pilsudski, Rescued
at sea by S.S. Samos.

Air Meet lheld at Colorado Springs, Colo.

Licut. Domougcot, French Navy, makes ship-to-shore flight in Liord-
Olivier flying boat catapulted from S.S. Ile de Frunce, 450 mi. from
New York.

Licuts. Ford J. Lauer and Gordon P. Saville, Air Corps, fly from
Washington, D. C. to New York in 1 hr. 10 min.

Bert R. J. Hassell and Parker D. Cramer in Stinson Detroiter air-
plane, Greater Rockford, attempt flight from Rockford, 1ll., to Sweden,
Forced down in Greenland by lack of fuel. After long struggle over
glaciers rescued by members of Michigan University Expedition in
Greenland.

Air_ Corps parachute jumper at Brooks Field, Texas, is caught in rising
air current during descent and is carried upw'lrd for several moments,
then descends at 3 ft. per sec., against normal descent of 18 to 27 ft.

Col. Arthur Goebel, pilot. and Harry J. Tucker in Lockheed Vega
plane, Yankee Doodle, Pratt & Whitney Hasp engine, make record
transcontinental non-stop flight, Los Angeles, Cal, to New York,
18 hrs. 58 min.

Robertson Aircraft Corp. starts ddlly non-stop passenger service between
St. Louis and Chicago, 251 mi.

The City of New York, with members of the R. E, Byrd Antarctic
Expedition, sails from New York.

Montreal, Canada, and New York linked by air mail and passenger
service when Colonial Air Transport starts scheduled operations.



Sept.

Sept.

Nept.
Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.
Sept.

‘ Sept.

Sept.

Sept.

Sept.

Sept.
QOct.

n

A
&

W

5-Oct. 20

8-16

8-16

10~11

18
18-Oct.

1R

Chronology 161

Maurice Finat in Caudron, 4o h.p. Salmson engine, makes light air-
plane duration record in France, 24 hrs. 36 min.

Capt. C. D. Barnard and Flight Officer E. 1. Elliott in Fokker mono-

. . C X A 15
Slnnc, Jupiter engine, fly from Karachi, India, to London in 4%
ays.

M. Laurent Eynac becomes head of new separate Ministry of Aviation
in France.

Captain Ramos, Lieutenant Viegas and Lieutenant Esteves of Portugal

in two Vickers planes fly from Lisbon to Portuguese East Africa.

Reventy-six of the 260 graduates at West Point choose :\irTC?fPS f‘;
their branch of service and are assigned to Brooks Field, Texas,
primary flying training.

- . : i
An_average of 28,000 persons a day attend National Air Races )ant
Exposition at Los Angeles, Cal.  (Sece appendix for race statistics.

Five national acronautical conventions held in Los Angeles in ICOH;
nection  with  National Air Races, including Commercial Airp 3,"0_
Manufacturers Section of Aeronautical Chamber of Commerce, o
ciety of Automotive Engineers, National Acronautical :\550‘5'“."0'.5!
National Airport Executives and California Devclopment Association
Aviation Conference.

Kingsford-Smith and Ulm, trans-Pacific pilots, fly their.Fokkcr mono-
l:mlc aS‘outlwrn Cross from Sidney, Aus[r:ll'ia, to Christchurch, New
ealand.

Licut. Tzal G. Ent, Air Corps, awarded Distinguished Flying ({;gss g?,r
heroic _conduct in_ National Elimination Balloon Race on i h);ni"é
when Lieutenant Evert, pilot of his balloon, was struck by g own
Ent remained with him in burning balloon rather than assure
safety by jumping with parachute.

. . . H nd
Universal Air Lines starts daily passenger service between Chicago 2
Cleveland, 313 mi.

. L . . . win

Four British Royal Air Force Supermarine Napier flying g_oa}ff, ftrom
Napier-Lion engine, reach Singapore after 25,000 M e
England via Australia, starting Oct. 14, 1927.

ry e . H H b.
Cal. Sir Pierre van Ryneveld and Gen. A, J. Brink i D%{-g';’450 A
Jupiter engine, make non-stop flight, Pretoria to Cape 1oWth
7 hrs. 25 min.

Juan de la Cierva flies his autogiro from London to Taris:

. . ) . . . mono-
Swedish pitot, Lindner, and Baron Von Huenefeld in Junkers
plane fly from Berlin to Tokio, Japan.

Wilkins Antarctic Expedition sails from New York.

. . f when
Number of lives saved by parachute jumps passes hundred mar
Lieut. Roger V. Williams jumps at San Diego, Cal.

Eleven of 23 entrants finish in Los An eles-Cincinnati Air fcan Cir-
A. Drake wins Class A Race in Amgrican Moth plang, imilre(ll-‘c%{lright
rus engine, Charles W, Holman wins Class B Race Il ,:::e in
Whirlwind engine, and Arthur Goebel wins _non-stop mhrs 17 min.
heed Vega, Pratt & Whitney HWasp engine, his time 15 '

30 sec,

Derby. Robt.

. H in-
. . P stimonial di
Aeronautical Chamber of Commerce of America gIVES te

ner to motion picture industry. .
2 Vickers

. . " al in
Capts. Pais de Ramos and Oliviere Viegas of Portugal niles from

biplanes arrive at Mozambique, Africa, after flying 9,900 T
Lisbon.

P Rockwell
William Brock and Edward Schlee in Bellanca m‘?nopl:mseec'.‘t
Field, Cal. make duration flight of 59 hrs. 1o mifi. 15

Air Races held at Boise, Idaho.

- cefield Gold
T. Handley Page, in England, awarded the S5ir Charéessa\f\::t‘;eilg flying,
Medal for designing work in Great Britain towar
for development of the automatic slot.
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before been viewed by man. They had reached their destination
before the world knew that they had started. They flew a Lock-
heed Vega cabin monoplane with a 223-h.p. Wright [ hirlwind
engine.

Carrying a load of 3.400 pounds in their 1.800-pound plane,
three attempts to take off were made before they succeeded in
leaving the rough and icy surface at Point Barrow. A band of
33 Eskimos shoveled snow for two days, making a runway 14 feet
wide and about 5,000 feet long. A pair of metal skis broke with
each attempt to take off.

For the first 500 miles the weather was clear. Dense cloud banks
forced frequent changes in the course almost every hour as much
as 25 degrees at a time, 22 times during the flight.

Captain Wilkins told his story in the New York Times: “We
flew for an hour at 3,000 feet altitude, neceding to change
the course frequently. Strict attention to frequent changes made
navigation strenuous but not more difficult than piloting, surrounded
as we were with even grayness, no lights nor shadows.

“Then clear weather favored us right west of where Peary,
Stefansson and MacMillan saw indications which led them to believe
land might be in that vicinity. The horizon was clear on every side.
We saw no sign of islands. I.eads of open water were frequent,
We saw no sign of land. The ice in general was rough and closely
criss-crossed with ridges, but was not heavily pressed and showed
no indication of even shallow soundings.

“There were places we might have landed for just one sound-
ing, but getting off would have been difficult. Our engine func-
tioned perfectly. The sun was clear and well above the horizon.
Frequent sextant observations kept us more or less on our course.

“We were quite comfortable in the plane. The temperature in
the cabin at the start had been 22 degrees Fahrenheit. In eight hours
it had dropped to 1o degrees above. Qutside it was 20 below when
we started.

“Off Grant Land the coast was blanketed with high ice clouds
which extended for many miles. The machine, which by this time
carried a normal load, climbed above the lowest clouds at 6,000 feet,
The highest banks were too high to climb over so we dodged some
and plowed through others. We had hoped to check our course by
actually sighting Grant Land in the distance but a heavy high
storm ahead gave us an excuse to turn more southerly, and in a
half hour, just 13 hours from starting, we caught fleeting glimpses
of the tops of Grant Land mountains peeping through the clouds.
The real flight of exploration was over but we still had 8oo miles
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held the entire world spellbound and waiting with intense eager-
ness the day-by-day radio reports of the rescue work. Intrepid
aviators from Norway, Sweden, Finland, Russia, Italy, France and
Holland joined in the search for the missing men. Two planes
were destroyed and six lives were lost in the rescue activities.

Nobile’s venture to reach the North Pole by airship began on
May 11. Heavy winds and dense fog, however, forced him back
to his base after an 8-hour flight. The Jialia took the air once
more on May 15 and with clear weather at the start made a 68-hour
flight over uncharted Arctic waste to Franz Josef Land, across the
Polar Sea to Lenin Land and return.

On May 23 the [ialia took off again. Radio messages reported
good progress toward the Pole. Twenty minutes after midnight
on the morning of May 24 Nobile reported that he had arrived
at the Pole. For two hours the [i/alia cruised over the “top of the
world” after which she turned around. At noon on May 24 she
was half way back to Kings Bay while the radio told of headwinds
and fog delaying progress. Ilarly on May 25 the [talia was still
struggling against the wind, and then her radio ceased reporting.

It was not until June &, two weeks after the last report, that
the world was informed hy radio that Nobile and a small party
were safe on an ice floe. Nobile’s own report, given out after he
was rescued, stated:

“At 10:30 a. m. on May 25 the Italia was proceeding under
normal conditions at 1,500 feet when she became heavy and began
an extremely rapid fall which was impossible to check by either
static or dynamic means, and which caused her to strike the ice in
less than two minutes. The cabin part of the superstructure was
torn off and smashed, while the airship was carried rapidly away
in an easterly direction.”

In the fall, Vincenzo -Pomella, chief mechanician, was killed.
Nobile was injured and Natale Ceccioni, engineer, received a broken
leg. The others who reached the ice alive were Pilot Mariano,
Navigator Zappi, Lieutenant Viglieri; two meteorologists, Dr. Be-
hounek and Dr. Finn Malmgren; Giuseppe Bagi, radio operator,
and a mechanic, Troiani.

The shock knocked off several tons of ice and relieved the
Italia of its weight, also that of the gondola and machinery. She
bounded back into the air carrying six of the crew. The crippled
ship rose swiftly, out of control. Some thought she disappeared
in the clouds. Other believe they saw a “high column of dense
black smoke cenvelop the ship 20 minutes after the crash.” Two
theories have been advanced, one that the gas exploded; the other,
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that the smoke might have come from fuel dumped out to lighten
the ship and which caught fire upon hitting the ground.

Luckily most of the instruments in the gondola were saved,
undamaged. The radio operator set up his emergency apparatus
and soon received messages. although it was nearly two weeks
before he was able to get a message out to the world telling of the
disaster. On May 30 it was dceided that Dr. Malmgren, Mariano
and Zappi should attempt to reach the mainland of Northeastland
and thence, if possible, make their way westward to North Cape
and summon aid.

The others waited on the ice floe. On June 8 their radio to the
Citta di Milano, the base supply ship. was answered, and the outside
world knew their location. Haste was imperative. Nobile pleaded,
for the Arctic sun was melting the ice and breaking up the floes.
Until then reconnaissance by sea, land and air had proven ineffective
in the search for the castaways.

Capt. Roald Amundsen, veteran Arctic explorer; Com. Rene
Guilbaud, noted French pilot; Lieut. Lief Dietricsen, the Norwegian
explorer; Lieut. Albert de Cuverville, French pilot; Emile Valette,
radio operator; and Gilbert, mechanic, hopped off from Tromoso.
Norway, for Kings Bay to seek Nobile. For three hours they re-
ported by radio; the rest was silence. Two months later a pontoon
identified as one used on Amundsen’s plane was found floating off
the Fugloe Islands north of Tromoso.

On the day Amundsen left Tromoso, Nobile and his comrades
on the ice saw two rescue planes, piloted by Riiser-Larsen and
Luetzow-Holm, pass over their little tent which they had dyed red
to attract attention. But the planes maintained about goo feet
altitude and in the mist the frantic men below were overlooked.
Thrice in as many days they suffered the same disappointment.

On June 20 the Italian pilot, Major Ullll?el‘to Maddalena, guid-
ing his course by radio signals between Nobile, the Citta di Milano
and his own plane, found the camp, swooped down to within 150
feet of the ice and dropped hundreds of pounds of needed food,
medicines and other stores. Two days late_r he returned and dropped
additional supplies. The ice was too soft and the open spaces in
the water too small to permit a landing by any plane.

However, on June 24, a month after the wreck, Einar-Paal Lund-
borg, a Swedish lieutenant, in a tiny machine barely capable of carry-
ing two passengers, accomplished the almost impossible feat when
he set his plane down on the rugged ice a few yards from the
Nobile camp.

Lundborg was carrying a mechanic so could take off only one
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Atlantic by way of the Cape Verde Islands and thence straight to
Natal.

Their flight was striking because of the trying conditions which
they encountered. Intense heat threatened to overheat the motors
as they skirted the African coast. Fog, mist, low hanging clouds
and strong head winds became successive obstacles as they ap-
proached the coast of South America. The hot winds from the
African deserts, they reported, set the water in their radiator boil-
ing until it registered 197 degrees Fahrenheit. At times they had
to climb as high as 12,000 fect to get over the cloud banks ncar
the equator.

The South American coast was sighted at Cape San Rocco.
Here poor visibility forced them to fly within a few hundred feet
of the surface. Groping their way blindly they passed Rio Mossoro
and reached Port Natal where the fog was so thick that they were
unable to find the flying field. As the fuel supply was nearly
exhausted they turned around, seeking another landing place. Near
the village of Touros the fuel gave out entirely and they were forced
to land on the soft sandy beach, which mired the wheels and
wrenched the landing gear so that further flying was impossible.
But they had spanned the vast distance from Rome to Brazil in
a single flight.

Marine Corps Hero Wins Congressional Medal

On April 9, 1928, President Coolidge at the White House pre-
sented the Congressional Medal of Honor to ILieut. C. Frank Schilt
of the U. S. Marine Corps, for remarkable flying services during
a battle with rebel forces in Nicaragua. The citation awarding to
Lieutenant Schilt the most important decoration bestowed by the
Government reads:

“For extraordinary heroism distinguished by conspicuous gal-
lantry and intrepidity at the risk of his life above and beyond the
call of duty. On the 6th, 7th and 8th of January, 1928, at Quilali,
Nicaragua, Lieutenant Schilt, then a member of a Marine Corps
expedition which had suffered severe losses in killed and wounded,
volunteered under almost impossible conditions to evacuate the
wounded by air and transport a relief commanding officer to assume
charge of a very serious situation. Lieutenant Schilt bravely under-
took this dangerous and vitally important task and by taking off
a total of ten times in the rough, rolling street of the partially
burned village, under hostile infantry fire on each occasion, suc-
ceeded by almost superhuman skill, combined with personal courage
of the highest order, in accomplishing his mission, thereby actually
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worker and licensed pilot, won the distinction of being the first
woman to fly across the Atlantic. With Wilmer Stultz, pilot, and
I.ouis Gordon, mechanic, Miss Earhart took off from Trepassev
Bay, Newfoundland, June 17, 1928, They landed at Burry Port,
Wales, the next day. The Fokker monoplane Friendship, powered
with three Wright Whirlwind motors and equipped with pontoons,
covered the distance of more than 2,000 miles in 20 hours and
40 minutes. It was the first time that a pontooned machine had
flown the Atlantic.

The Friendship took off from the harbor at Trepassey after five
attempts had heen made to get the heavily laden plane off the
water. It finally succeeded after some of the gasoline had been
dropped.

Except for the first hour over the Atlantic after leaving New-
foundland the flyers never saw the sea until they arrived at the
eastern Irish coast. They flew through fog, rain and snow most
of the time, Stultz putting the plane up as high as 12,000 feet
to get out of the bad weather. A 30 mile an hour tail wind aided
progress materially. Twice during the night they received radio
bearings from ships at sea. Dawn, however, found the radio not
working,.

Poor visibility forced Stultz to bring the Friendship down on the
Welsh coast after Valentia, Ireland, had been passed. The gasoline
supply was nearly exhausted.

“I did not take the controls of the machine as I had planned to,”
Miss Earhart said, narrating her flight. ‘“Because of the clouds it
was necessary for a pilot to be at the controls who could fly ‘blind.’
That is by instruments alone. This I could not do. Everything
that was done to bring us across was done by Wilmer Stultz and
‘Slim’ Gordon.”

A Record Altitude Flight

Rising to a height of 37,854 feet two Air Corps officers, Capt.
St. Clair Streett, pilot, and Capt. Albert W. Stevens, observer and
photographer, on Oct. 10, 1928, made a new altitude record when
they ascended to the highest mark above the ground ever reached
by an airplane carrying more than one occupant. The world’s alti-
tude record for airplanes was made July 25, 1927, when Lieut. C. C,
Champion, U. S. Navy, reached 38,418 feet. Streett and Stevens
came within 564 feet of that official record which had been made
by an aviator flying alone.

They left Wright Field, Dayton, Ohio, at 11 o’clock in the morn-
ing. Intense cold, 76 degrees below zero (Fahrenheit), caused the
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metal parts to shrink. Throttle and supercharger controls were
rendered immovable. The plane clung to the same altitude for 24
minutes before the pilot managed to get it down into somewhat
warmer air which restored the controls to normal.

The liquid oxvgen, used on the flight for the first time, func-
tioned perfectly; and no ill effects were experienced during the
sojourn in the upper air regions. Despite the intense cold at the
ceiling of the plane, Stevens was able to manipulate his camera
without the least difficulty. A small gadget, slightly larger than
a rifle cartridge, enabled him to move his fingers as nimbly as though
he had been working on the ground. This cartridge is a miniature
clectric heater slipped into an asbestos pocket across the fingers
of the heavy leather mittens, permitting the observer to use his
hands at all times for camera work at high altitudes. Just to
test the effectiveness of this little device, which was fed from
the ignition battery, Stevens momentarily slipped it off one hand.
The moment he did so, however, his fingers started to become
numb.

The fliers wore electrically heated goggles. A 34-inch hole was
drilled just over the pupil of the eye in each lens to enable the
wearer to see in the event the rest of the lens became coated with
frost. The condition anticipated became an actuality during the
flight. \When the plane reached the upper air regions where the
intense cold prevailed, the goggles became coated with frost. Had
it not been for the small hole drilled in each lens, they would not
have been able to see at all.

Because the plane had stuck at one point for half an hour the
gasoline supply played out nearly four miles above the surface and
Streett had to glide to a landing with his engine dead. He brought
the plane to earth 70 miles from Dayton, over which it had been
hovering at the top of the climb.

33 Square Miles on One Photograph

On Sept. 23, 1928, Lieut. James H. Doolittle, pilot, accompanied
by Captain Stevens, made an altitude flight at Dayton to test photo-
graphic and other high altitude equipment. The altitude reached
was 37,200 feet, as determined from preliminary calculations of
photographs, subject to a check of the focal length of the lens.

The ascent consumed one hour and 25 minutes, including 20
minutes at the ceiling of the plane. The descent to the ground
required 45 minutes. It appears that the oxygen carried was not
sufficient for the two occupants of the plane. Stevens temporarily
lost consciousness, and Doolittle became semi-unconscious just be-
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by which flying schools throughout the country are to be judged in
the Chamber’s move to eliminate unreliable training institutions.

Other meetings resulting in permanent organizations included
the Airports, Fuel and Lubricants and Publishers Section of the
Chamber. Aeronautical enginecring meetings held jointly with the
Society of Automotive Engineers developed discussions of interest
to the industry.

From the start the success of the exposition had been assured
by the large number of exhibitors. The quality of their products
displayed to advantage hefore the purchasing elements in all branches
of aviation proved to the public that American aviation had grown
into a full-fledged industry and was entitled to recognition as a
business to be supported by all.

Exhibitors of Airplanes

Acme Aldrcraft Corporation. .. ...t e ittt ettt Chicago, IlL
Advance Aircraft Company (Waco) . ..o v ittt e e i et Troy, Ohio
Aecrial Service Corp. s e e e Hunman:lsport N. Y.
Aeromarine Klemm Corp.. .o i e e i e Keyport, N. 1.
Alre-Kraft, InC. ... i i e ettt et e e e Washington, Pa.
Airworthy Airplane Co....ouii e Chicago, I,
Alexander Aircraft Corp.....ou ittt e, Colorado Springs, Co'o,
Alliance Aircraft Co................. el \llnn(\. Ohio
Amecerican Eagle Aircraft Corp..... .. Kansas City, Mo,
Arrow Aircraft and Motors Corp. ..ot in i ittt it e iee s Lincoln, Nch.
Atlantlc Aircraft Corp. (Fokker) Hashrouck Heights, N. J.
Bellanca Afrcraft Corp. . ot i i e e it ettt New Castle, Del,
Boeing Airplane Co.. ..ottt ettt et ettt Seattle, Wash.
Buhl Aircraft Co...vvt ittt i it iiieieienneasnennen. ... Marysville, Mich.
Butler Aircraft Corp. ...ttt ittt iaae i Kansas City, Mo,
Campbell Peterson Co. (AVIO) it ittt ittt et et et New York, N Y.
Capital Aircraft Corp .................................................. l.nnsmg AMich.
Cessna Aircraft Co., The. . .ottt e et e e Wichita, Kan.
Commandaire, Inc. .. .. i it e i e Little Rock, Ark.
Consolidated Adrcraft Corp. . ...ttt i ittt e e Buffalo, N. Y,
Curtiss Aeroplane & Motor Co....oovviiiii i, Garden City, N. Y.
Curtiss Flying Service . ... i it i i et Garden City, N, Y,
Curtiss Robertson Airplane Mfg, Co...vvivrnr i it it e St. Louis, Mo,
Driggs ATreraft ComP. ittt it ittt it ettt e ettt e e L.ansing, \lic h.
Fairchild Aviation Corp... ... .ottt ittt ennnnnaaaereeenannnns New York, N. Y.
Ford Motor Co. i ittt ittt ittt ee e teneeneaannnns l)nrborn Mich,
Gates Day Aircraft Corp.........coivevinun.. ]’numn, N. ]
(eneral Airplanes Corp.. .. Buffalo, N.
Great Lakes Aircraft (,orp. .............. ClL\L]'ln(l Ohlo
Hall-Aluminum Afreraft Corp. . ..o i i ettt ettt i i e Buffalo, N,
Hamilton Metalplane Co. vttt ittt e e et e et ea Mll\\"\ukLL, \\ is.
Heath Airplane Co..e ittt ittt it i et e et e ianns ..Chicago, [l
Keystone Aireraft Corp. ...t i et e e e e e e, Bristol, Va.
Kreider Reisner Afrcraft Co. .. vv vttt et ittt et snannnnas Hagerstown, M,
Kruetzer Corp., Joseph. oottt ittt it ittt e Los Angeles, Calif.
Laird Airplane Co., E. M. ... i i e it Chicago, Tl
Lockheed Aircraft Corp. ..ot i i et Los Angeles, Calif,
Loening Aeronautical Engineering Corp.......cviiiiin ... New York, N. Y,
Mahoney-Ryan Aircraft Corp.. ..ottt ettt iiennunn Anglum Mo,
Mohawk Alrcraft CorP. ...ttt ittt eannennnan Minneapolis, Minn.
Monarch Aircraft Co., INnC. ..o ittt i ittt ettt ettt inaanns Riverside, IlI.
Mono-Aircraft, Inc. ... i e et e e ey e . Moline, TIL
Moth Aircraft [ O '+ J S AN .New York, N. Y.
National Air Transport, Inc......... P Chicago, IIl.
Phantom Knight Aircraft Corp. ..o i i, ....0ak Park, Il
Pitcairn Aircraft, Inc. .. ..ottt i et e e e ]’hlladelphm Pa.
Sikorsky Mfg. Corp.... . 0 0 0 College Pt., T.. I, N. A2
Simplex Aircraft Corp. .. v. it it ittt e ettt I)cﬁancc, Ohio
Spartan Aircraft Corp. ...t i i i e e Tulsa, Okla.
Star AIrcraft Couu et i i iiint ittt ittt ieoanessnsaaseaannnsanennen Bartlesville, Okla,

Stearman Alreraft Co. ..ot ittt ittt ittt ittt et i i i s Wichita, Kan.
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Stinson ATreraft CorP. ... vttt it ieirtecnaoacrnonacenaracnasnsnenn Northville, Mich,
Stinson School 0f Avial on. . ...ttt ittt it it ceinreiaecaranarannann Detroit, Mich.
Swallow AIrplane Co. .. ittt ittt ittt eten i eiaaenonanannnns Wichita, Kan.
Szekely Aircraft Corp. ..ottt ittt iiiieiernenaenaeasannenasannsnaes Holland, Mich.
Travel Air Mig. Co.. .ot ittt it it et eeetetaneensasesaannnnns Wichita, Kan.
Chance Vought Corp.....utini ittt icinaraeaenanaarenennn Long Island City, N. Y.
Wallace Aircraft Co... .ottt i it iierieetiinetnassanannnas Chicago, Il
Exhibitors of Engines
Aeronautical Products Corporation. . ..o iiiininenerneiiiaaeennes Naugatuck, Conn.
Axelson Machine Company ... ..ottt ttntnetenctoneascnonanes l.os Angeles, Calif.
Aircraft Engine Corporation. .....courenieerennieeeeenerennscoceaanonns Berkeley, Calif.
E. W. Bliss Co. (Bristol Jupiter) ..o Prooklyn, N. Y.
Brownback Motor Laboratories, Inc. (Anzani).....ueeeieenioeennnaes New York, N. Y.
Campbell, Peterson & Company (Cirrus Motors)...oovvviinieaannnna., New York, N. Y.
Curtiss Acroplane & Motor Co.vuvrrenieerenenennaroescannnscsenns (iarden City, N. Y.

Fairchild Awviation Corp
K. €. Frank (Siemens-Ha
Kinner Airplane Motor Corp.

..Farmingdale, N. Y.
.New York, N. Y.
Glendale, Calif.

Michigan Screw Company....voevereaeraearasnnnn . Lansing, Mich,
Marvin A, Northrop.. ..ottt in ittt i e tiee e ianaaeeaans A neapolis, Minn.
Pratt & Whitney Aircraft Co..ootiiitiinniinnntnnnnarncnaneenenanenn Hartford, Conn.
Spartan Aidrcraft Corp. (Walter) ...ttt iiniainreenoniteeietseraonnsnanas Tulsa, Okla.
Szekely Aireraft Corp.. ..ttt iiiieiiaaaaras e aannanses Holland, Mich.
Velie AT0tOrs COrP . e ee s nrevnnnneensetntensoanaeseconaonnaneeeeananness Moline, Il
Warner Aircraft Corp... .o oiiiiiiiiiiieniieiicnirareoenennesscosennnns Detroit, Mich.
Wright Aeronautical Corp... v viiiiiiiiiriiiiiiiieiiaeaationaenrennn Paterson, N. J.

Aircraft Accessories

A. C. Spark Plug Co., Flint, Mich....ueieriiietiiinniiiienanaaranssassssns Spark plugs
Advance Laboratories, Inc., Chicago, Il........coiivennnnn Meereeeetsenieaes PR
“Aero Digest,” New York, N. Y. . iioiiiiiiiiiniinannennaniaaeonas Aviation Publication
Aero Guides, Inc.,, New York, N, Y. ...ttt iinrinrnnarianeaees Airport Markers
Aerovane Utilities Corp., New York, N. Y. oot iiiiiiiiiiiiiiess Airport Markers
Aero Model Co., Chicago, Il .ooiiieeniiiiiiinniiaeas R ... Flying Models
Aero Supply Manufacturing Co., Inc., College Point, N. Y......ovu.s Aircraft small parts
“Airports,” Flushing, N. Y.....cioieererueenrsesnanannncnseae...dviation Publication
“Air Transportation,” New York, 2 veevveseoo Aviation Publication
“Airway Age,” New York, N. Y..... . .. Aviation Publication
Allith Prouty Co., Danville, IIl........0iiveeinnnnn Leciaseessnaaana
Aluminum Company of America, Pittsburgh, Pa....... Aluminum products
American Airports Corp.,, New York, N. Y. ..o iiiiiiiiiinriieiannnns . .- Model airport
“American_Aviator,” New York, N. Y....iiiuieruiimionoaininnienss Aviation Publication
American Rolling Mills, Middletown, O...cionmiiiiiiiiiiiiiiiiainacenees eet metal
American Varnish Co., Chicago, TH. ... . eiiiiiieiionerirrinaiaeniene PP Varnish
Armceo Culvert Manufacturers Assn., Middletown, O... .o Drainage products
Atkinson Aviation Co., Inc., Gary, Ind........iiiiiiiiiiiiiiiaenines ... Training school
Austin Company, Cleveland, O..vrueersenseneneenennses...Airport builders and Engincers
Aviation Publishing Company, New York, N. Y. .oy Aviation Publication
Balsa Wood Company, Inc.,, New York, N. Y........oiiiiiiiinans Ralsa Wood products
B. B. T. Corporation of America, Philadelphia, Pa...cooiiieiiniiiienvnes .Flood lights
Belden Manufacturing Company, Chicago, ... ..o viiniiiennen Insulation and parts
Bendix_DBrake Company, South Bend, Ind..........cciiiiivianiensn Wheels and brakes
Berry Bros., Detroit, MicH..ueeeeeeeeeoasnneronaeennsaeaenasaassnnnns .1.:~\lrcraft finishes
Binks Spray Equipment Company, Chicago, Tll. ... ..ooviiiiaiiiens Taint—Spray guns
Black & Decker Manufacturing Co., Towson, Md......coviiieriiiieennes Portable tools
Sidney Blumenthal & Company, Inc.,, New York. N. Y...oooiiivaieaeen Mohair fabrics
Bohn “Aluminum & Brass Corporation, Detroit, Mich........ev.ouen . Aluminum products
Canvas-Leather Specialty Co., Trenton, N. J.. . .oiiiiiriiiaancasrenen ... Flying clothing
Celotex Company, Chicago, Ill........... v......Sound insulating material
Champion Spark Plug Co., Toledo, Ohio. e, cvreirreriaenerannacecraens Spark Plugs
Chicago Aeronautical Service, Inc., Chicago, 1. . coiuieaiinnnnnearen. :.Fli‘;mbg_schpol
Chilton Class Journal Co., Philadelphia, Pa............0.s o . Technical Publication
Consolidated Imstrument Co. of America, Inc., New York, N. Y........0 ......Instruments
Crouse-Hinds Company, Syracuse, N. Y.ueuiioneiaimnneneenenns :..Lughtlpg Equipment
DeWalt Products Corp., Leola, Pa...oooeiiiiiineneiiiiaeanes . Woodworking machinery
Eclipse Machine Co., East Orange, N Joiniin it iiiiaiasaesosns R Starters
Department of Commerce, Washington, D. C.....cociiivenieenns Model Airport Exhibit
Elgin National Watch Company, Chicago, Ill.......oivriirennemiiinaaaas nstruments
Ex-cell-:O Tool & Mfg. Co., Detroit, Mich. oo iiiiiiiieeeiiiiiiiiaaseaaass Tools
Endicott Forging & Mfg. Co., Inc., Endicott, N. Y...ooveoieernniiiiinns Drop forgm_gs
Electric Storage Battery Company, Philadelphia, Pa......ooooviiiiiiiiiaien .- - Batteries
Fairchild Aerial Camera Corporation, New York, N. Y...ooovvvoniniis Aerial Cameras
Firestone Tire & Rubber Company, Akron, Q... . criiiriraiiiiiiiiacaisanees Tires
Fleischmann Transportation Co., New York, N. Y.....covtiiiiiiiiiiaaine, Ralsa Wood

Flying Publishing Co., New York, N. Y.iooioiiiiiiiiiiianaia, Aviation Publication












CHAPTER XIII

WORLD AVIATION IN 1928

mgton, D. C.. Deec. 12, 13 and 14, 1928, while intended

primarily to honor Orville and Wilbur Wright on the twenty-
fifth anniversary of their invention of the airplane. at the same time
achieved another purpose. It focused public attention on the fact
that the whole world is developing aviation rapidly. The 200 dele-
gates and ofticials of foreign governments by their presence at the
Conference testified to the importance with which matters aeronau-
tical are viewed abroad.

Convened at the suggestion of President Coolidge and authorized
b) an Act of Congress the Conference ()ffered auother opportumty
for the nations to get together and discuss the mutual problems inci-
dent to commercial and private operation of flying machines.

The American delegation included these twelve:

Orville Wright, the guest of honor; William F. Whiting. Secre-
tary of Commerce; Hiram Dingham, United States Senator and
president of the National Aeronautlml Association : Nelson T. John-
son. Assistant Secretary of State : IF. Trubee Davison, Assistant Sec-
retary of War; Edward P. Warner, Assistant Secretary of the
Navy: William P. MacCracken, Jr.. Assistant Secretary of Com-
merce; W. Irving Glover, Assistant Postmaster General ; Dr. Joseph
S. Ames, Chairman of the National Advisory Committee for Aero-
nautics; Lester D. Gardner, President, Aeronautical Chamber of
Commerce of America; Harry F. Guggenheim, President of The
Daniel Guggenheim Fund for the Promotion of Aeronautics; and
Col. Charles A. Lindbergh.

A feature of the Conference was the pilgrimage to Kitty Hawk,
N. C., where the visitors, accompanied by Orville Wright, saw the
unveiling of the National Aeronautic Association’s tablet com-
memorating the first flight on Dec. 17, 1903.

In the quarter of a century which has elapsed other nations have
had their first flights, their flying heroes and their geniuses of design.
More persons have acquired the habit of flying and using aircraft
to carry things. All governments have adopted policies of expansion
in the air.

The extent to which their programs were developed in 1928
1s summarized in this review of the activities in each country.
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1929. By this service Perth and Adelaide would be brought within
24 hours of each other, and 4 days saved for mail or passengers
traveling between Melbourne and the West Coast.

Eight planes were operated by the Queensland and Northern
Territory Air Services, between Brisbane and Camooweal, a distance
of 1,250 miles, and on a branch line of 220 miles from Clonclarry
to Normanton. The company receives a subsidy for operation
between Charleville, Camooweal and Normanton. The extension
from Charleville to Brisbane was opened late in the year.

The Australian Aerial Services operates 11 planes on a weekly
service between Adelaide and Cootamundra, via Mildura, Hay, and
Norrendera, a distance of 578 miles. The Courier Aircraft, Ltd.,,
operates between Brisbane and Toowoomba. The Matthews Avia-
tion Company and the Shaw Ross Aviation Company, of Port Mel-
bourne, Victoria, carry out air taxi and other work. Several pilots
in various parts of the country maintain sight-seeing and taxi serv-
ices. Several additional services are proposed in Australia, one that
German interests operate a seaplane service between Australia and
New Zealand.

There were 65 privately owned planes in 1928. Aircraft provide
the only effective means of communication between the coast and
the gold mines in that part of New Guinea under Australian man-
date, and they are used regularly.

The appropriations for civil aviation have amounted to £115,000
annually. Beginning in 1928 and for the next two years £200,000
additional will be appropriated for the promotion of civil air trans-
portation. Part of that will be spent shortly for lighting equipment
on a route between Brisbane and Melbourne. In September, 1928,
there were 8o airports and 97 emergency landing fields in Australia.
There were 23 airports in Western Australia and 16 in New South

Wales.
Austria

The Austrian Air Transportation Company in 1928 either ran
its own service or cooperated with French, German and Italian lines
in linking together all important centers in Europe. Lxpress service
made possible flights between Berlin and Rome in a single day. The
Austrian company’s planes in 1928 flew 383,00z miles, compared
with 234,043 miles in 1927. They carried 5,477 passengers, com-
pared with 4,272 in 1927, 6,910 kilograms of mail, as against 1,699
kilograms, and 97,337 kilograms of baggage and express, as against
60,835 in 1927. A total of 2,810 flights was made in 1928. The
safety record was 100 per cent. The regularity of flights on schedule
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during the summer season was gI.5 per cent, and for the entire

year 85 per cent; and the percentage of capacity load actually carried
was 44.8 per cent.

Belgium and the Belgian Congo

Belgian planes were operated on the Belgian air lines between
London, Ostend, Brussels and Cologne, 340 miles. A new service
was maintained between Brussels and Antwerp, 30 miles. The oper-
ating company which has a monopoly of air transportation in Bel-
gium and the Belgian Congo, is the Societe Anonyme Belge d'Ex-
ploitation de la Navigacion Aerienne or (Sabena).

The greater part of the company’s lines are in the Belgian
Congo between Boma and Leopoldville, between Leopoldville and
Elizabethville, between Leopoldville and Coquilhatville, between
Luebo and Lusambo, and between Luebo and Chikapa, a total of
2,195 miles. Flights are made every 15 days and are scheduled so
that quick connection is made with European steamers at Boma.
Tri-motored planes are employed between Boma, Leopoldville and
Elizabethville.

During the first six months of 1928, all the machines flew 108,046
kilometers, carrying 879 passengers and 11,641 kilograms of mail,
baggage and express.

The Sabena subsidy was fixed at 3,100,000 francs per year,
beginning in 1924. The government was to pledge 6,300,000 francs
per year for five years and purchase 2,000,000 francs of additional
capital stock of the company, the capital to be raised from .6,009,-
000 to 10,000,000 francs in return for more extensive services in
the Belgian Congo. These extensions have been made in part and
others are planned. As the 5-year agreement between the company
and the government drew to a close, a new agreement was con-
sidered whereby the company would be completely reorganized and
capital increased from 6 to 20 million francs. It was proposed
that the sum of 6,300,000 francs be paid for subsidies for.the Eu.r—
opean services of the company on a ton-kilometer capacity .basm.
A further payment annually to cover in part the purchase of new
aircraft for use in Europe was proposed. In return the company
would fly planes to a total capacity of 260,000 ton—kilometers on
Luropean services during daylight hours and 300,000 ton—.kllometers
on night services. No subsidy was fixed for the Belgian Congo
services, because they would soon be on a self-supporting basis.
The Colonial Government, however, guaranteed eight-tenths of the
available load capacity on all flights in the Congo.

The government provides airports at Brussels, Ostend and Ant-
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werp. The company owns 6 well equipped airports, with complete
installation, and 74 emergency landing fields in the Congo. The
Government provides weather forecasting services and transmits
them at frequent intervals for the free use of the company’s pilots.
The single manufacturing company in Belgium engaged in the
production of aircraft is the Societe Anonyme Belge de Construc-
tions Aeronautiques (or Sabca). The company builds all the planes
required for the Delgian military air forces and for the Sabena.

Bermuda

The TIslands, with an area of only 20 square miles, have seen
very little of aviation and no regular air service has been under-
taken, although Imperial Airways of Iingland has considered start-
ing a service between Bermuda and the United States, and between
Bermuda and DBritish West Indian Islands.

Bolivia

The maintenance of regular services over a wide range of alti-
tudes and in widely varying temperatures in Dolivia indicates com-
plete success with air transportation there. A school for pilots
was started in January, 1928.

The Lloyd Aereo Boliviano operated regularly between Cocha-
bamba, Vallegrande and Santa Cruz and between Todos los Santos,
Cochabamba and Trinidad, a total distance of 6oo miles.

A limited radio service is used and new plans include a com-
plete system to serve the planes over all routes. Some 200,000
bolivianos have been spent by the government for airports and much
work has been done by the military forces.

Brazil

About 25 I'rench planes, 13 pilots, many mechanics, and 120
other persons are employed in the South American section of the
French Compagnie Generale Aeropostale. The company is known
in Brazil as Companhia Aeronautica Brazileira, established with a
capital of approximately $494,000. The French Government granted
a subsidy of 38,000,000 francs for 1928 to apply to the section of
its service between Dakar and Buenos Aires.

Merchant vessels are employed on the routes between Dakar and
the north coast of Brazil. Approximately 2,200 miles of the com-
pany’s route is in Brazil and one flight in each direction is made every
week. The planes fly at night from Buenos Aires to Southern
Brazil.

No passengers were carried in 1928 but the operators planned
to carry passengers in 1929.

The company has done a great deal of experimental flying into
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the interior of Brazil and between various cities along the coast
with a view to providing supplementary or branch air services
which would connect with the main line from France to Argentina.

German interests known in Brazil as the Syndicato Condor
Ltda., have been authorized to maintain services between cities
along the coast under a decree registered November 8, 1927. The
present service of the company is between Rio de Janeiro and Rio
Grande do Sul, via Santos Paranagua, Sao I'rancisco, Florianopolis,
Laguana, Porto Alegre and Pelotas. This service covers goo miles.
It 1s planned later to extend the line to Buenos Aires, Argentina,
and northward from Rio de Janeiro to Manaos, over several cities
along the northeast coast of the country.

Flights were made once a week in each direction over the ex-
isting route until September 21, 1928, when a twice-a-week service
was started, direct from Rio de Janeiro through the intermediate
points to Porto Alegre. Connection was made there with seaplanes
for Pelotas and Rio Grande do Sul. Passengers, mail, and express

. were carried.

The Aircraft Operating Company, Ltd., of England, was given
a contract late in the year to make an aerial photograph and map
of the city of Rio de Janeiro.

A DBrazilian company known as IEmpreza Transporte Aereos
was formed for the purpose of providing air services between Rio
de Janeiro and other points in the republic.

It was announced in August that the Condor Syndicate would
provide a regular service between Rio de Janeiro and Sao Paulo
in which passengers, mail and express would be carried. Several
other proposals have been brought forward for air services in
various parts of the country.

There are no aircraft factories in Brazil and no manufacturing
is done there, although aeronautic equipment of the military and
naval forces is repaired by those branches. A law was proposed
in 1928 which would encourage the introduction of aircraft build-
ing plants in Brazil, but it was not certain how soon such projects
could be developed.

Bulgaria

The first Bulgarian Aviation Company operated between Sofia-
Rousse-Varna, 257 miles, during the year. The French Compagnie
Internacionale de Navagacion Aerienne which has permission from
the Bulgarian Government to operate across that country flew three
trips a week between Belgrade and Constantinople via Sofia through-
out 1928. That route is the eastern portion of the French line
between Paris and Constantinople.
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Bulgaria has no military or naval aviation. All aeronautic activi-
ties are administered by-a bureau which is a division of the Ministry
of Railways, Posts and Telegraphs.

There are airports at Varna, Gorna-Orchovitza, and Kazanlik,
at each of which there is a hangar for two airplanes, and a larger
airport at Bojourishte near Sofia. There are 20 emergency landing
fields between Sofia and Varna. There were 44 State-owned air-
craft, including 2 seaplanes, in Bulgaria in 1928,

Canada

The Canadian Government encourages commercial aviation by
assisting the 16 flying clubs located at several cities throughout the
Dominion. The clubs must provide a flying field for land or sea-
planes which complies with the regulations fixed by the Govern-
ment, provide for the housing, repair, and maintenance of all air-
craft and equipment supplied by the Government; arrange for the
services of an approved and qualified instructor and of a licensed
air engineer; and have a membership of at least 30 members who
wish to qualify as pilots in addition to at least 10 members already
qualified and desirous of continuing to fly. Upon approval of a
club the Government issues 2 licensed airplanes and promises 1
additional airplane a year for five years, provided they are needed.

At the end of 1928 there were 2,400 members of the existing
clubs. They had flown 8100 hours during the year. Private
pilots’ licenses were issued to 125 flying club members and com-
mercial pilots’ licenses to 29 members. During the year 233 com-
mercial planes were licensed compared to 67 in 1927,

The appropriation for the Royal Canadian Air Forces for the
fiscal year 1927-28 was $1,559,049. It was increased to $1,669,-
604 for 1928-29.

Appropriations for civil air operations, that is flying operations
for the Civil Government departments in connection with aerial
photographic surveys, forestry patrols, forestry and grain pests,
transportation, etc., the control of civil aviation, establishing air
routes, airports and airship bases, aeronautical engineering, etc.,
for the fiscal year 1928-29 were $3,195,037 compared with $2,332,
284 for the preceding year. ‘

A number of American and British firms have branches in
Canada. The DeHavilland Aircraft Company of England has a
branch plant at Toronto for the assembly and service of its air-
craft. Armstrong-Siddeley Motors, Ltd., has at Ottawa a branch
for the service, assembly and repair of its engines. The Reid
Aircraft Company, designers of an all-metal airplane, has estab-
lished a plant at Montreal.
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The Canadian Pratt & Whitney Aircraft Company, Ltd., was
organized for the assembling and servicing of “Wasp” and “Hornet”
motors at Montreal. The Canadian Aircraft Company was estab-
lished at Winnipeg early in the vear for the construction of three
passenger biplanes. The Canadian Wright, Ltd., of Montreal,
assembled its first motor in March, 1928, and plans were made for
continuous production of that line.

Air Transport operators carried 250,000 pounds of air mail in
1928, With more than 25 planes in use, Western Canada Airways,
Ltd., was the largest operator in Canada. The Pacific Airways,
Ltd., of Vancouver, was absorbed in July. A contract with the
Post Office Department called for the carriage of up to 80oo pounds
of mail a trip between Rolling Portage and Red Lake, 300 miles,
beginning January 25, 1928. Later, extensions were made to include
weekly flights from Rolling Portage to Narrow Lake and Woman
Lake; 450 miles. The company was authorized to carry mail between
the Pass, Schist Lake and Gold Lake. On October 22 a twice-a-
week service was begun between Winnipeg, Regina, Calgary, Sas-
Katoon and Winnipeg, 1,900 miles. A mail service was operated
in December and suspended till the following spring. A plan to
provide regular services between Winnipeg and Omaha, Neb., via
Fargo, N. D., was being developed late in the year in co-operation
with an American company.

The Post Office Department made contracts late in 1927 with
Transcontinental Airways, Ltd., to fly mail between Murray Bay,
Seven Islands and Anticosti Island, 350 miles, and between Monc-
ton and the Magdalen Islands, 120.miles. This is the first winter
mail service ever provided for the Magdalen Islands. Fairchild
planes were equipped with “Wasp” engines and a ski-float combina-
tion permitting landings on water, ice or snow.

Flights were made once a week during the winter of 1927 and
renewed late in 1928. Later, a contract was made with the company
for carrying the mail between Montreal and Rimouski, 350 miles,
twice a week, and between Montreal and Ottawa, 110 miles, once
a week. Arrangements were also made for carrying express over
the routes. The Montreal-Rimouski service provides quicker com-
munication with points in Europe, for steamer mail is transferred
at Rimousiki. From one to four days in each direction are saved,

The Canadian Airways Company, Ltd., received from the Do-
minion Government an air mail contract for two round trips a week
between Montreal and Toronto, 325 miles. The service became
a daily one from October 1, and by December 8, 1928, 46,004 pounds
of mail had been flown on that route.
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The British Columbia Airways, Ltd., operated between Vic-
toria, Seattle and Victoria, 280 miles. Traffic demands were so
heavy in August that 36 passengers were refused places. The air
mail and express service was to be developed in 1929.

The London Air Transport, Ltd., started a mail service in De-
cember between Leanington, Ont,, and Pelee Island in Lake Erie.

Chile

There was no commercial aviation in Chile during 1928 although
several plans for providing air mail, passenger and good services
were discussed, such as a service by the Chilean military air forces
between points in north Chile, the extension of the service to Pery,
a possible line between Chilean cities and the heart of Bolivia, and
a line over the Andes, between Chile and Argentina. The govern-
ment granted the French Aeropostale a concession by which it would
carry mail between Chile and France, over the existing route be-
tween Buenos Aires and France. Within 18 months from the
signing of the concession of February 1, 1928, the company was
authorized to operate airplanes regularly into Chile from Buenos
Aires. Military landing fields were made available.

China

There is no regular air transportation in China, although the
country is poorly equipped with modern means of communication
and lends itself well to development of aviation. More than 3,000
planes were believed to be in China during 1928. Practically all
of those machines were in military use or in storage. It is possible
that the actual number of aircraft within the country and capable of
flying, is much smaller, for large numbers of those counted in 1928
never had been set up for operation. Many which had been flown
were wartime models, mostly from European countries.

Several new planes were purchased late in the year, among them
a few American commercial types. The Chinese Government re-
quires a special permit for the entry of each machine, and the
United States Government has arranged to permit the exportation
to China of strictly commercial aircraft.

Several of the machines in flying condition and of those being
purchased are in use or will be used by flying schools. An impor-
tant flying school is that at Amoy, and known as the Sukien Peoples
Aviation School, established September 28, 1928,

Apparently the new Government is anxious to have air services
established and is using every opportunity to promote plans and
means for providing them. Although in most cases these plans
are not well developed, the following proposed services are indic-
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ative of what may be expected: Air lines are planned by either
public officials or private companies between Canton and Hong
Kong; Shanghai and Nanking, Shanghai and Huanchow; Nanking,
Shanghai and Hankow : Shanghai and Tientsin: Peking and Han-
kow: Canton and Wuchang: Hong Kong and Shanghai; and else-
where. The Japan Air Transportation Company made a flight in
March between Osaka, Japan, and Shanghai, in a large seaplane
and proposed to start a regular service between those points.

In line with these proposed services several airports have been
projected. The military airport for the Roval Air Force of Great
Britain at Hong Kong will be improved considerably with funds
appropriated by the British Government.

Colombia

In 1928 there were 17 planes in civil operation in Colombia,
15 in regular air service. The Sociedad Colombo Alemana de
Transportes Aeros had 12 seaplanes. The Compania Santandereana
de Aviacion, associated with the Scadta company, used 2 land planes
in its service between Bucaramanga and I.a Gomez, 8o kilometers
daily. The Andian National Corporation had 2 seaplanes in gen-
eral operations.

The “Scadta” company operated daily between Barranquilla and
Girardot, 625 miles along the Magdalena River; weekly between
Girardot and Neiva, farther up the Magdalena, 94 miles; weekly
between Barranquilla and Buenaventura via Cartagena, Lorica,
Sautata, and other cities, 520 miles, and weekly between Buenaven-
tura and Guayaquil, Ecuador, 475 miles. The Government appro-
priated $10,000 for civil aviation in 1928,

Cuba

Using tri-motored American-built Fokkers, the Pan-American
Airways, Inc., inaugurated its daily service between Havana and
Key West, on Oc¢t. 27, 1927. Under contracts with the postal
authorities of the Cuban and United States Governments, the com-
pany carried mail in both directions. After a few weeks of regular
operation, the company began carrying passengers and express. On
Sept. 15, 1928, the service was extended to Miami, Fla. Dur-
ing the first year of operation, the company carried more than
18,000,000 letters and 1,200 passengers between Cuba and the
United States.

Beginning in January, 1929, that company's service was ex-
panded. Sixteen Fokker IF-10 tri-motored planes, 3 Sikorsky and
2 Loening amphibian planes were to be employed. Six of the Fok-
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kers were assigned to the Cuban service. The schedule between
Miami and Havana was changed to two round trips a day.

On November 6, 1928, it was decreed that several airports should
be established around the coast of Cuba for the use of civil air-
craft. Those on the North Coast will be at Bahia Honda, Mariel,
Havana, Matanzas, Cardenas, Sagua, Caibarien, Nuevitas, Puerto
Tarafa, Manati, Puerto Padre, Gibara, Banes, Nipe, Antilla, Sagua
de Tanamo and Baracoa, and on the South Coast, Guantanamo,
Santiago de Cuba, Manzanillo, Santa Cruz del Sur, Jucaro, Tunas
de Zaza, Trinidad, Casilda, Cienfuegos, Batabano, Nueva Gerona
and Los Indios.

Czechoslovakia

The Czechoslovak State Air Lines operated 8 planes in 1928,
The company’s daily mail, passenger and express services were
maintained between Prague, Marienbad, Cassel and Rotterdam, 520
miles, and (in co-operation with German and Austrian companies)
between Vienna, Prague, Dresden and Berlin, 345 miles, and (in
co-operation with Austrian and Italian companies) between Prague,
Bruno, Vienna, Klagenfurt and Venice, 214 miles. An express
service was maintained by the three companies jointly, in addition to
the regular service between Berlin, Dresden, Prague and Vienna.

There are four manufacturers of aircraft in Czechoslovakia, and
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those producers have brought out several types of small planes which
have proved successful. They produce machines of their own
type, and under license, machines designed in other European coun-
triecs. An American motor is built under license.

Denmark

Six passenger Fokkers were operated by the Danish Air Trans-
portation Company during 1928 in their twice-a-day service between
Copenhagen and Hamburg, Germany, 181 miles. The Govern-
ment paid a subsidy of 250,000 crowns a year. Of this, 100,000
crowns was for equipment and the rest for operation.

Dominican Republic

The West Indian Aerial Express, incorporated in the Dominican
Republic, established two services on December 3, 1927. The first
route was between Santo Domingo and San Juan, Porto Rico, 250
miles, over which three flights a week were made. The second was a
weekly service between Santo Domingo and Port-au-Prince, Haiti,
180 miles. On March 1, the service was extended to Santiago,
Cuba, and weekly flights were made. A 4-passenger single-engined
monoplane and 2 3-passenger single-motored planes were used for
taxi and sightseeing flights. The traffic increased during 1928,
and was handled without accident of any kind, although much of
the flying was over water.

The Dominican Republic and the Republic of Haiti entered
into contracts with the company for the carriage of air mail, and
the former gave other assistance. In April, 1928, there were air-
ports available at San Juan, Santo Domingo, Port-au-Prince, St.
Croix, St. Thomas, San Pedro de Macoris, Barahona, Enriquillo,
Cape Haitian, Port-of-Paix, Guantanamo and Santiago.

Late in the year contracts were made with the Pan-American
Airways, Inc., which succeeded the older company, and plans were
made for a regular service beginning in 1929.

Ecuador

A service between Colombian cities and Guayaquil, Ecuador, was
started by the Scadta Company of Colombia, August 11, 1928. Fort-
nightly flights were made during most of the year between Buena-
ventura, Colombia and Guayaquil. Late in the year the schedule
was changed to once a week. In December the line of the Aviation
Corporation of Peru, between Lima and Talara in that country
was extended to Guayaquil, so that Guayaquil was in connection
by air with Peruvian cities once a week.

The contract with the Scadta company, signed on June 30, 1928,
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does not provide a subsidy to be paid by the Government, but per-
mits the company to use designated airports, fix its own rates and
operate between Ecuador and Colombia for a period of 23 years.

Egypt

The only regular air service touching Egyptian territory is that
of the Imperial Airways, Ltd., which maintains a regular service
between Cairo and Basra.

Appropriation approved by the Superior Council on Nov. 7,
1927, included $20,000 for grading and other work on the Cairo
airport, $490,000 for the construction of the airport at Cairo, $15.,000
for the construction of an airport at Alexandria and $53,500 for
equipment at the Cairo airport. Late in 1928 additional sums were
approved to carry on the construction of other large airports, one
at Almaza near Cairo, and the other at Kekaela, near Alexandria.
The second will be completed first because it will be the first airport
reached by planes from Europe. The Imperial Airways has been
using a part of the military airport at Cairo. There is no military
or naval air force under the Iigyptian Government. The British
Royal Air Force maintains units in the territory.

Estonia

Five planes were employed by the Estonian Aeronaut Company
in its service between Tallinn and Helsingfors, 54 miles, in 1928.

The company maintained the service in co-operation with a Fin-
nish company during a part of 1927 and in January, 1928, they
started their joint winter service. The Estonian company ceased
operations in the early spring and its liquidation was started on
April 1, 1928. The subsidies of the Government proved insufficient.
The Finnish company was authorized to continue the service
throughout 1928. The German-Russian company, Deruluft, which
has operated between Berlin and Moscow, started a branch line
from Konigsburg to Leningrad over Riga and Tallinn. The service
was maintained daily until October.

Finland

The Aero O-Y of Helsingfors, Finland, operated 15 large pas-
senger planes in 1928 between Finland, Estonia and Sweden. The
service was suspended on November 10 with plans for its resump-
tion early in January, 1929.

The company co-operated with the Swedish Air Transportation
Company in maintaining the line between Helsingfors and Stock-
holm via Abo, 232 miles. The 10-passenger plane Suomi was em-
ployed in this service during the summer months. That plane alter-
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and Perpignan, 171 miles. Flights were made weekly between Casa-
blanca and Dakar, 1,770 miles. Mail which was carried from Paris
by train on Thursday and from Toulouse on Friday was flown to
Dakar whence fast steamers carried it to Natal, Brazil. From Natal
the company’s planes flew it to Buenos Aires, Argentina, a distance
of 2,700 miles. The scheduled time of carriage from France to
Argentina was 9 days.

The company also maintained a once-a-week service between
Paris and Biarritz via Bordeaux, 450 miles. The company planned
to start a weekly service in 1929 between Bordeaux and Toulouse
and a three-times-a-week service between Paris and Madrid.

The Compagnie Air Union operated a mail, passenger and ex-
press service between Paris and L.ondon, 233 miles. Flights were made
from one to four or five times a day, including Sunday, depending
on the season and traffic. The company inaugurated a second-class
service on this route late in 1927 and was able thus to attract addi-
tional passengers. A daily flight was made in each direction between
Paris and Marseilles via Lyon, 454 miles, and between Lyon and
Geneva, 70 miles. This branch line was maintained only during the
better seasons of the year. A twice-a-week service (except in
winter) was operated between Antibes, Ajaccio and Tunis, 534
miles. The Air Union Lignes d’Orient projected 46 round trip
flights for 1929 between Marseilles, Athens and a point in Syria.

The Compagnie Internationale de Navigation Aérienne main-
tained its mail, passenger and express service on these lines: Paris-
Strasbourg - Nuremberg - Prague - Vienna - Budapest - Belgrade -
Bucharest-Constantinople (1,731 miles) ; Belgrade-Sofia-Constanti-
nople (517 miles) ; and Prague-Warsaw (395 miles). Flights were
made daily except on the Belgrade-Sofia-Constantinople section
where there were three a week. The company is expected to start a
twice-a-week service between Constantinople, Aleppo and Bagdad
in 1929.

The Société Generale de Transport Aerien (Lignes Farman)
continued its daily service between Paris, Brussels, Rotterdam and
Amsterdam, 286 miles, and its three-times-a-week flights between
Paris, Cologne and Berlin, 600 miles. Planes of the Deutsche Luft
Hansa flew on the remaining three days. In 1929 the company was
to extend its line from Amsterdam to Malmo and change the Paris-
Berlin service to a daily schedule in 1929,

The Compagnie Aérienne France-Algerie operated an air mail
and goods service three times a week between Marseilles and Algiers,
485 miles, and nine round trips a week were scheduled for 1929.

Measured by passenger and metric ton-kilometers, it has been

N 1
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estimated by the French authorities, passenger traffic in 1928
increased about 160 per cent, baggage and express traffic about 123
per cent and mail traffic about 20 per cent over the preceding year.

France is a leading European country in the production of aero-
nautic equipment, with about 30 manufacturers of planes and 10
builders of aircraft engines. The financial status of the production
industry was considered grave at the beginning of 1928, and some
units failed. It was expected, however, that most of the companies
would weather the period of adversity which was caused by the
restriction of credits, cutting off of foreign markets because of the
stabilization of the franc, and other forces. Much dependence is
placed on the steady demand for military equipment.

The Government’s policy of allocating its orders regularly keeps
the factories steadily employed. The companies specialize in mili-
tary aircraft for the French and other European governments.
Practically the only demand for commercial aircraft in France is
for those used by the operators of regular air lines. Manufacturers
have been unable to afford research and development work and,
admittedly, their products are not equal to the needs of the air
transport operators. The Government eventually may carry on
the necessary research work in order to overcome that difficulty.

Four Ministries of the French Government formerly were
directly concerned with aviation. The lack of co-ordination and a
series of airplane accidents culminating in the death of the Minister
of Commerce were factors leading to a major change in 1928. The
Ministry of Air was established.

That had been preceded by the formation of two important com-
mittees after a decree of the Government issued, April 24, 1028,
The first committee, long sought by private aeronautic interests,
was called the Permanent High Committee for Aeronautics and
included the Ministers for War, Navy, Colonies, Commerce and
Postal Service. The purpose was the co-ordination of efforts and
common study of all problems. The second committee, formed by
a representative of each air transport company, was designed to
provide a program for acquisition of material and the financial
organization of the companies.

The Ministry of Air was authorized by an official decree of
Oct. 2, 1028, and M. Laurent-Eynac, former Under Secretary
for Aviation, was chosen to head the Ministry. The control of
commercial, military, naval and colonial aviation in all their phases
passed under the direct supervision of the new Minister.

The Minister of Air late in 1928 was represented as favoring
the consolidation of operating companies. The Compagnie Inter-
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nationale de Navigation Adérienne and the Farman Lignes had
agreed on a common organization to operate the system linking
Central and Southern ILurope. The Air Union and the Air Union-
Orient Lines had practically agreed on an arrangement for operating
the lines from London to Marseilles and the proposed line to French
Indo China via Syria.

The 1929 appropriation for all government aeronautic activities
amounted to 1,700,052,780 irancs (over $70,000,000) compared with
1,045,649,140 francs for 1928. The allowance for commercial avi-
ation was 218,174,140 francs for 1928. I'or that year 618,000,000
francs for military aviation and 209,475,000 francs for civil aviation
were voted.

The aeronautic appropriations for 1929 include:

Francs

General expenses and civil aviation. .. ... in e ennennenaen. 551,495,055
Military and Naval Aviation, national.........c.oiivinvinnnnnn. 024,549,620
Military and Naval Aviation, Algeria and Tunisia............... 435,880,090
New material . ... e 104,658,000
M OTOCCO it ti et et et e e e e e e 58,223,140
Army of the Levant. . ... it i i et 48,080,380
Colonial aviation ...t r it ittt et ittt e 36,765,895

Total . e e e 1,769,652,780

The biggest item for civil aviation was 172,300,000 francs as
subsidies to air transport companies. The second largest item was for
research, experimentation and development of new equipment, 130,
000,000 francs compared with 40,000,000 in 1928,

Late in December, 1928, the Government decided to make 3o-
year contracts with the companies instead of the 10-year arrange-
ments then existing, and participate in their capitalization to the
extent of 25 per cent.

The Government will have the right to buy the air lines after
10 years without any indemnity and an arrangement may be termi-
nated at any time the Government find the company concerned is
not obtaining satisfactory results. The Government will guarantee
interest on approved loans obtained by the companies and will aid
them to meet obligations by temporary advances. The subsidy at
present granted the companies under the form of a mileage allow-
ance, according to the types of planes used will no longer be thus
fixed. It will be a sliding scale to permit of adjustment according
to the degree of independence reached by the operators.

In addition to the State participation of the capital, the rail-
road and other companies were to take parts. In the 60,000,000
franc capital issue following the fusion of the Air Union and the
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Germany

There were 535 airplanes in operation in Germany during 1928.
Six hundred and nineteen motors were used on those planes. Of
the total, 488 had one motor, 10 had two and 37 were tri-motored.
The planes were divided as follows: air service operators, 183;
experimental stations, 65; flying schools, 94; sport flying, 117; Ger-
man Government, 8; advertising concerns, newspapers and indi-
viduals, 21; and airplane factories, 47.

The Deutsche Luft Hansa operated 158 planes during 1928. It
started operating 30 air lines in April, 1926, and added 24 lines
within a few months. The number had increased to go in the
summer of 1928, Eighty-four of these, covering 15,511 miles, were
operated by the company while six, 3,029 miles in length, were main-
tained in co-operation with foreign companies. Special freight
services were operated between London, Amsterdam, Hanover and
Berlin and between Paris, Cologne, Iissen, Mulheim and Berlin.
A non-stop flight in each direction between Berlin and Paris was
made on Sunday. Sunday flights were made regularly also between
Krefeld, Essen and Mulheim and between Krefeld and Cologne.

A number of express services were provided. An example is
the Berlin to Zurich route over which the fast planes flew, non-stop
in 5 hours. An arrangement was made with the Mitropa Company
for the sale of food and refreshments and management of sleeping
accommodations on all German planes and the operation of restau-
rants and hotels at airports. The Mitropa Company operates din-
ing and sleeping cars on European railroads.

The short daylight hours of the winter do not permit of long
flights and, for other reasons, including the weather and airport
conditions, the air transport service is reduced in winter. While
some 60,000 kilometers were covered each day during the summer
of 1928, the figure was reduced to 16,000 kilometers a day during
the transitional period in November and to 8,000 kilometers in
December.

Following the successful introduction of the through air and
rail freight service in 1927 the Luft Hansa arranged with the Ger-
man Railroad Company for the transfer of passengers, effective
Sept. 1, 1928. Passengers may start a journey by air or first class
railway and change to the other at will and with little formality.

In 1928 passenger traffic increased 8 per cent, freight traffic
61 per cent, baggage 6 per cent and mail 1 per cent, while the dis-
tance flown incredsed 10 per cent. These increases were smaller
than those of 1927 over the 1926 traffic.
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Air traffic of the Deutsche Luft Hansa for the three years is as
follows: (Figures are for actual traffic, i.e., a passenger is counted

as 1 passenger whether he traveled over one or four stages of an
air line.)

1928 1927 1926
(Estimated)
Kilometers flown ....................... 10,150,000 9,208,029 6,141,479
Passengers carried ..................... 111,000 102,681 56,268
Express carried (kgs.).................. 1,030,000 641,186 258,464
Baggage carried (kgs.)......ccovvinnnn. 870,000 821,921 385,045
Mail carried (kgs.) ..o iiienen 483,000 479,816 301,045

There are about 15 important German manufacturers of air-
planes. They built 301 planes in 1927 and approximately the same
number in 1928. These companies and the 5 principal airplane
motor builders are aided by the Government.

Germany is not a member of the International Convention for
Air Navigation but treaties governing air transportation have been
made with several countries, including France, Belgium, Czecho-
slovakia, Great Britain, Italy and Spain. There is no military or
naval aviation. Civil aviation is controlled in Germany by the
Air Department of the Department of Transportation and Com-
munication. Airports are owned and controlled largely by States
and municipalities and airways are controlled in part by States.

The National, State and municipal governments aid generously
in the promotion of air transportation. They spend some 80,000,000
marks annually for this purpose, the National Government contrib-
uting over half of this aid.

The National Government appropriations for the 3 yvears were:

Fiscal Year Fiscal Year Fiscal Year

1926-27 1927-28 1928-29
(marks) (marks) (marks)
Acronautic wireless service............ 485,000 950,000 1,067,895
Exhibitions and competitions.......... 2,000,000 2,000,000 2,000,000
Meteorological services .....oeveee-oes 1,104,000 1,800,000 1,800,000
Scientific development ............... 16,000,000 8,700,000 19,500,000
Aldershot Experimental Station....... 1,950,000 2,700,000 4,500,000
Ajr transport subsidies............ ...t 15,571,500 22,063,000 20,165,000
Appliances for safety, maps and plans. 4,350,000 3,000,000 1,700,000
Glider and light plane development, and
training of personnel.............. 5,100,000 4,700,000 4,650,000
Aid to Aerodynamics Experimental In-
stitute at Gottingen............covo. 150,000 200,000 100,000
Aid to aircraft museum............... 1,500 3,500 3,500

Total Lottt 46,802,000 46,118 500 55,486,395
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under discussion. A plan for a combined road and air service to link
all parts of England is being projected by the Imperial Airways.
Express Motors, Ltd., will carry passengers and express to Lon-
don by sleeping coaches, for transfer to the aircraft which operates
between London and continental points.

There are about 20 airplane manufacturers in Great Britain,
and many of them make aircraft engines. A few engine builders
do not make aircraft. The trend has been toward all-metal con-
struction, improvement in strength of planes and refinement in
engine design. Of course the British industry depends principally
upon the military and naval air services for its market.

All aeronautic activities of the British Government are con-
trolled by the Secretary of State for Air. Civil aeronautics is
governed by the Director of Civil Aviation, who heads the Depart-
ment of Civil Aviation of the Air Ministry.

In addition to many aids, the cost of which cannot be easily com-
puted, the Government will have spent £3,840,686 for the promo-
tion of civil air transportation during the eight years ending on
March 1, 1929. Of that sum £1,613,380 is direct aid in the form of
subsidies. The following is a table of recent appropriations for
civil aviation:

Appropriations for Civil Aeronautics

(For fiscal years ending March 31)

1929 1028 1927

Civil airports .o, £ 29,000 £ 28,000 £ 30,000
Alr routes, surveys, etC...........viuuenn... 20,000 31,000 30,000
Technical equipment ....................... 8,0co 16,000 14,000
Works, buildings and lands................. 93,000 150,000 216,000
Miscellaneous ... 2,000 2,000 2,000
Civil Aviation subsidies.................... 266,000 247,000 180,000

Gross Total ... . ..o ... £427,000 £474,000 £472,000
Appropriations in aid...................... 12,000 10,000 11,000

Net Total ....oiiiine i, £415,000 £464,000 £461,000

It will be noted that the appropriations for works, building and
lands have been decreased, while those for subsidies were increasing.

A new agreement with Imperial Airways was reached in 1928,
which will become effective April 1, 1929, and be a substitute for
all existing agreements with the Government. It will extend to
April 1, 1939. The subsidy payments under  this arrangement
amount to £335,000 for each of the first two years, £310,000 for
each of the next four years, £220,000 for the seventh year, £170,-
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000 for the eighth vear, £120,000 for the ninth yvear, and £70,000
for the tenth, the final year.

The amount for each year will be divided and allocated in defi-
nite proportion to the European services, the England to Egypt
section and the Egypt to India section. The Government will turn
over to the company 2 large machines and will retain an interest
in the direction of the company's affairs. It is provided that obso-
lescence on the company’s aircraft shall be figured at the rate of
not less than 25 per cent a year, unless otherwise directed by the
Secretary of State for Air. This will permit two complete replace-
ments of types of aircraft during the life of the agreement. It is
hoped, of course, that at the end of the agreement, conditions will
be such that the subsidy no longer will be required.

The company’s aircraft were valued on the books as of March
31, 1928, at £249.915. The company’s stock outstanding amounted
at that time to £473,656. The company was able to show a profit
of £72,567 for the year ended March 31, 1928. This result was
reached, of course, after the receipt of the cash subsidy from the
Government.

The Government continued to maintain its excellent weather
forecasting and communication services. Improvements at the Lon-
don airport, Croydon, were completed during the year. There are
14 licensed airports for the public use of aircraft in the British
Isles. In addition, there are a number of emergency landing fields
and the military airports may be used in emergency.

Military appropriations for the fiscal year ending March 31,
1929, included:

1920 1928

Pay, cte, of the Air Force.....ovvviiiiiiiiine.n £ 4,273,000 £ 4,261,000
Quartering stores (except technical), supplies and

L8 o1 T o o O 1,872,000 1,943,000
Technical and warlike stores....................... 8,130,000 8,480,000
Works, buildings, and lands............cc..ooiin.... 1,920,000 2,377,000
Medical services .....iviiiiiiii e 318,000 315,000
Educational services ......eveieiiiiiiiianaaan.. 515,000 520,000
Auxiliary and reserve forees..........coiiiiiiiin... 554,000 500,400
Civil aviation ... vieeieriiiiie it iiianaaaenans 427,000 474,000
Meteorological and miscellaneous effective service. . 243,000 179,000
Al MINISIIY ottt i e e 659,000 710,000

Total oot e e £18,011,100 £19,779,400
Noneffective service, half pay, pensions, etc......... 224,000 207,000

Total o £19,135,100 £19,086,000
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Imperial Airways announced that in 1929 regular weekly serv-
ice would be extended to Karachi, from Basra, the present terminus
of the Cairo-Basra line. The company planned to start a through
service from London to Karachi via Basel, Switzerland, and points
in Italy, Greece and LEgypt.

The Royal Air Navigation Company of the Netherlands has
carried out experimental flights across India to the Netherland East
Indies, and expects to operate a regular service between the two
countries.

Irish Free State

In December, 1928, it was announced that an 8&-passenger De
Havilland plane would be used in a regular service between Belfast,
Glasgow and Liverpool. The venture was to be financed by Glas-
gow business men.

There is no civil airport in the country, but Baldonnel Field,
near Dublin, operated by the military air forces, can be used by
civil aircraft.

The Irish Free State is a member of the International Conven-
tion for Air Navigation and has its own military and naval air
forces, each with a director responsible to the Minister for Defense,
through the Chief of the General Staff.

Italy

The year witnessed a continuous expansion of civil air opera-
tions and an increase in use of the air services in Italy., The exten-
sion of air lines increased over 1927, and plans were made for addi-
tional lines in 1929. Late in 1928 there were 42 seaplanes and 12
land planes regularly emploved on Italian air lines, with 44 pilots,
45 mechanics and 12 radio operators. Details of the equipment
used as are follows:

Trieste-Turin and Trieste-Zara-Ancona, 10 single-motored sea-
planes; Rome-Genoa and Rome-Naples-Palermo, g twin-motored
seaplanes; Rome-Barcelona and Rome-Tripoli-Benghazi, 4 four-
motored seaplanes; DBrindisi-Athens-Constantinople, 8 bimotored
seaplanes ; Rome-Venice-Vienna, 1 trimotored airplane and 8 single-
engine planes; Rome-Cagliari, 3 twin-motored seaplanes; Brindisi-
Valona, a trimotored seaplane; Albanian routes, a single-motored
seaplane and 3 single-motored planes; Rome-Milan-Munich, 6 tri-
motored planes.

The Societa Italiana Servizli Aerei operated the Turin-Pavia-
Venice line throughout the greater part of 1928, but because of the
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fogs and rough weather on the western portion of the route
change was made late in 10928 so that for a few weeks the service
was scheduled to be operated as follows: Trieste-Zara- -Antona-
Venice, Trieste-Lussinpiccolo-Zara, 160 miles, except for a few
weeks during the winter the services were daily. In November,
1928, they were reduced to three ﬂights per week,

The Societa Anonima di Navigazione Aerea operated between
Genoa and Rome, 96/ miles, and bet\\ een Rome and Palermo vid
Naples, 308 miles. Jeginning Nov. 1, 1928, the company started a
service between Rome, Siracusa and Tripoli, 751 miles. Beginning
Nov. 5, 1928, the same company started a weekly service between
Rome, Genoa, and Barcelona, 633 miles.

The Societa Anonima Aeloeqpresso Ttaliana continued its mail,
passenger and express service between DBrindisi-Athens- Constanti-
nople, 893 miles.

The Societa Transadriatica maintained daily mail, passengerl,
and e\press service between Rome and Venice, 310 miles. The
company’s planes fly three dayvs a week between Venice- Klagenfurt-
Graz-Vienna, 317 miles. On the other three days of each W eek
planes of the Austrian Air Transportation Company fly over that
route.

The Societa Anonima Avio Linee Ttalianne started a three-times-
a-week service between Rome and Milan, Oct. 29, 1928. The
Milan, Trento, Monaco section was started May 13, 1928, and three
flights a week were made during the summer months. The entire
route is 472 miles long.

The Societa Aerea Mediterranea started a Rome-Terranova-
Cagliari, 317 miles, service April 21, 1928. The company’s three-
times-a-week service between Brindisi and Valona, 8 miles, began
April 21, 1928.

The Italian system of airways, measuring 5,155 miles in length,

were to be increased in 1929 by an extension from Tripoli to Ben-
gasi and by additional services within Italy.

The latest reports state that there are 14 manufacturers of air-
craft and aircraft motors in Italy. Four make commercial planes.
In order to sponsor pleasure flying the Government in 1928 offered
inducements in the way of bonuses to factories which could pro-
duce a light plane at reasonable cost. As a result Italian factories
turned out 8 types of two-place 85 hp. planes to sell at approxi-
mately $2,600.

All aviation is controlled by the Air Ministry, headed by Pre-
mier Mussolini, who is assisted by the Under Secretary of State
for Aviation, General Italo Balbo. General Balbo has a Chief of
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service by the same company was inaugurated on June 7, 1928, from
Riga to Leningrad, Russia, via Tallinn, Estonia. Both services were
terminated before the end of the year.

Mexico

Eleven planes were operated by the Mexican Aviation Company
in 1928, including 4 Standard planes, 2 Travel Airs and 5 Fairchild
monoplanes. The company continued to carry on the work for which
it was organized, that is, the carrying of payrolls for the petroleum
companies at and near Tampico. In addition the company’s regular
service between Tampico and Mexico City, which was inaugurated
April 15, 1928, continued throughout the year. This route of 250
miles via Tuxpan was covered in 3 hours regularly.

On Nov. 1, 1928, the company started its 640 miles service
three times a week between Vera Cruz, Minatitlan, Villahermosa,
Ciudad Del Carmen, Campeche and Merida. Soon the planes were
filled to capacity as the air route proved popular for transport of
passengers, mail and express between Mexico City and the other
points. It was planned to start a daily air mail service between
Brownsville, Texas, and Mexico City on March 9, 1929, following
arrangements made between the Post Office Departments of Mexico
and the United States.

On the Mexico-Tampico route 15,106 kilograms of mail and
1,285 passengers were carried during 1928. On the Vera Cruz-
Merida route the company’s planes carried 8,669 kilograms of mail,
and 320 passengers during the period of operation from November
to the end of the year. They flew a total of 389,078 miles. Some
2,230 passengers were carried in the company’s taxi service which
was independent of the regular line.

A daily air mail service was provided by the Mexican Govern-
ment between Mexico City and Laredo via Queretaro, Potosi and
Monterey. This service was maintained with military airplanes and
flown by military pilots. It proved successful from an operating
standpoint.

Several planes were built in 1928 at a factory in Tia Juana.
Machines for military service are produced at the Government plant
in Mexico City.

Netherlands and Netherlands East Indies

The Royal Air Navigation Company (K. L. M.), the only air
transport line in Holland, operated 21 Fokker planes during 1928,
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between Amsterdam, Rotterdam, London, Paris, Brussels, Copen-
hagen, Malmo, Hamburg and Zurich.
The operating table of the company follows:

1938 1927 1926
Miles flown ... 1,007,720 817,031 556,007
Passengers carried .......................... 17,165 12,016 6,275
Express (Lbs.) ... ... . i, 1,516,630 886,122 362,451
Letter mail (Lbs.).......................... 77,360 41,478 5.227

The company has been one of the most successful in Europe.
Its operating costs per ton kilometer of traffic carried has been
reduced with constantly increasing operations.

Several experimental flights were made between Holland and
the Netherlands East Indies during the year, and plans were laid for
increasing these flights until within two or three years regular
service could be made available.

There are three manufacturers of aircraft in Holland, but no
motors are built. The most important building company is that
which manufactures the Fokker planes. Another company has pro-
duced several Dornier machines for the Government, and the third
has built a number of sport planes.

Two Fokker monoplanes were operated by the Netherlands East
Indies Air Navigation Company on its daily services between Bata-
via and Bandoeng and between Batavia and Semarang. The planes
were flown from the Netherlands to the East Indies. It is planned
to extend the service from Batavia to Singapore, British Straits
Settlements, via Palembang and Medan.

New Zealand

There were no regular air services, but approximately 8 air-
craft were owned and employed by flying clubs and individuals in
New Zealand during 1928. An American airplane was imported late
in the year, The Government purchased 8 British planes, four of
which were to be given to two flying clubs. Appropriations for the
air forces totaled £33,206 for the fiscal year.

Air transport lines between Great Britain and New Zealand, via
Australia, have been considered.

Nicaragua

A 4-passenger American plane was operated by the Tela Rail-
road Company in its twice-a-week service between Tela San Pedro
and Tegucigalpa, 160 miles. Another modern plane, much smaller
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400 pounds of mail or baggage and fuel for j0o miles of flight were
put in service on Jan. 3, 1928.

During the year 9,000 pounds of mail, about 14,000 pounds of
personal baggage, some express, and 140 passengers were carried
in a total of 80,000 miles of flying. The service became very popular
during the summer and it was necessary to book passage as early
as six weeks in advance to obtain a place during a regular flight.

In 1928 about 40,000 acres of cotton were dusted by the Huff-
Daland organization and contracts were arranged for dusting 24,000
acres during 1929. It is expected that this acreage will be increased
greatly during the early part of 1929. The Keystone plane designed
especially for this work carries 600 pounds of poison and the oper-
ations have been highly successful.

For 1929 the Government appropriated $19,440,000 for the Iquitos
Air Line. Approximately $96,000 was allowed for purchases of
equipment and material and $48,000 for the naval air station at
Ancon. In addition approximately $440,000 was to be spent for new
military aircraft,

Philippine Islands

The Philippine Airways, Inc., was formed late in 1927 with
$15,000 capital, of which one-half was paid in promptly. The com-
pany was authorized under its charter to operate a training school
and regular air transport, engage in aerial photography, exhibition
flights and other work.

Regular air services have not been started, but the company has
carried passengers on sightseeing flights about the city of Manila for
a charge of $10 a person. One American plane is employed by the
company. Another American plane is owned by an individual who
flies about the Islands in connection with his business.

Poland

The Polish Air Line maintained a service most of the year
between Danzig-Warsaw-Lemberg, 380 miles, between Warsaw-
Krakow-ILemberg, 190 miles, and Lodz-Warsaw, 75 miles. The
Aero Company of Posen operated a regular line during the sum-
mer between Posen and Warsaw, 180 miles, and between Posen and
Lodz, 116 miles.

During the first 10 months of 1928 the Polish lines made 3,492
flights, covered 650,000 miles and carried 6,593 passengers, 217,825
kilograms of express and 28,784 kilograms of mail.

The concessions for both companies expired at the end of 1928,
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About $1,548,000 was appropriated for personnel and materials
for 1928. The subsidy allowance was $9,000 and that for airports
$0,600. The subsidy was paid to the French company operating the
service between Paris and Constantinople. The Government pro-
vides the airports. That at Bucharest is equipped with radio direc-
tion finding apparatus, a weather reporting service, which sends
weather information to other airports.

Russia

The Ukranian Air Navigation Co. in 1928 operated 1,813 miles
of air lines between Moscow, Charkow, Artemovsk, Rostow, Miner-
alnite, Wodi, Grosnii, Petrowsk, Baku and Tiflis. It was reported
that the company’s planes carried 2,604 passengers and 29,633 kilos
of express in their daily service which was maintained during the
warm months. The company cooperated with the Junkers concern
in Persia by exchanging traffic at Baku, in accordance with agree-
ments made late in 1927 by the companies and the governments con-
cerned. '

The Dobrolet, Volunteer Aviation Co., of Moscow, maintained
services at less frequent intervals over 3,000 miles of lines. The
routes extended from Tashkent to Diushambe via Samarkand and
Termez, Tashkent to Kobul, Fremze to Ata via Alma, and between
Irkutsk and Yakutsk, with a branch leading to the Bodaibo region.
German and Russian equipment were used.

The Deruluft, German-Russian Air Transportation Co., operated
planes carrying 6 passengers, a pilot and a mechanic, of the Fokker
ITI, and Dornier all-metal types on its Berlin-Danzig-Konigsberg-
Riga-Smolensk-Moscow service, 1,153 miles, maintained from May
10 till Nov. 1. The same company used Junkers 4-passenger
planes in its branch line service, opened for the first time between
Riga and Leningrad via Tallinn, 386 miles, from June 7 until
Nov. 1. Both services were to be resumed April 1, 1929.

All told, Russion air lines covered 14,427 miles of routes in
1028, as against 7,022 miles in 1927. There were no fatalities in
either year.

Civil as well as military and naval aviation are controlled by the
People’s Commissary for Armies and Navy, under which comes
the Commander of Military Aviation. His General Staff includes
managers of all branches of aviation. The Air Military Academy
is the most important among several schools. Russia has 6 aircraft
factories and other shops, a technical research and other aviation
organizations. The Moscow Aero-Hydrodynamic Institute has
three aerodynamic tunnels.
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Straits Settlements

There was no regular air service in the Straits Settlements dur-
ing the year, but the Eastern Airways, Ltd., proposed to the Colonial
Government that it provide financial aid and a mail contract for a
service to be provided twice a week, and later daily, between Singa-
pore, Port Swettanham and Penang, 425 miles. It was planned to
cooperate with the Netherlands East Indian Company and extend
the service to important cities in the Netherlands East Indies. Ulti-
mately, it is expected, the proposed service in the Straits Settle-
ments will be a link in the air line between Great Britain and Aus-
tralia.

The light airplane club of Singapore, with 116 members, has
the distinction of being the only light seaplane club in the world.

Sweden

Eight planes were employed by the Swedish Air Transportation
Co. in a daily mail, passenger and express service over the routes,
Malmo-Copenhagen-Hamburg-Amsterdam, 453 miles; and Stock-
holm-Abo-Helsingfors, 258 miles.

The traffic of the Swedish company since its formation 1s shown
here:

Passengers Mail Express and
Kilometers carried carricd baggage carried
Year flowen {No.) (Kgs.) (Kgs.)
1024 teieeeie i 154,860 3,230 1,072 481
1025 ot 348,187 10,026 7,058 48,981
1026 ... 340,933 10,176 9.998 57.793
1927 i 328,882 14,695 6,998 83,033
1928 ..., 335,618 14,048 15,201 84,915
Totals ....... 1,508,480 53,075 40,417 275,207
Switzerland

Two Swiss companies used 35 planes in their several services
operated between April and October, 1928. The Ad Astra Company
maintained passenger, mail and express service between Geneva,
Lausanne, Cheux de Fonds and Basle and between Lausanne,
Bienne and Zurich. German, Austrian and British companies also
serve Switzerland.

On the four Swiss lines, measuring 804 kilometers in length, the
planes flew 183,416 kilometérs in a total of 1,664 flying hours, car-
ried 2,000 passengers, 23,312 kilograms of mail, 34,162 kilograms of
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express and 2,488 kilograms of baggage. The planes flew with about
one-third, as an average, of the space filled.

A contract was signed on March 21, 1928, by the air transporta-
tion companies and the Swiss Federal Railways providing for the
exchange of express traffic. Arrangements were made for any car-
rier concerned to accept express for shipment over any existing
service and for convenient exchanges of such shipments.

Turkey

About 175 planes are reported in operation in Turkey and most
of them are used by the military forces.

The French Compagnie Internationale de Navigation Aeriennc
operates between Constantinople and Belgrade, Yugoslavia. It main-
tained three flights a week between Belgrade and Constantinople via
Bucharest, and the same number via Sofia during the first three
and last two months of the year. There were daily flights in 1928,
by way of Sofia. There is no field lighting equipment, but weather
reporting and communication services are provided by the army.
The San Stefano airport is reached by automobile in 45 minutes
from Constantinople. '

The Societa Aeroespresso Italiana maintains a three-times-a-
week service between Constantinople, Athens and Brindisi. During
the summer months, its planes fly from Constantinople to Brindisi,
and vice versa, within the light hours of one day, while in winter
two days are required for the flight. That compares with the three-
day flight between Constantinople and Paris over the French route
during the winter months, and three days less six hours during the
summer months.

A factory was built in Turkey by German interests and the inten-
tion was to supply the military forces with planes made locally. It
is reported, however, that plans failed to materialize, and that the
factory probably will cease all operations, which have been limited
practically to the repair and maintenance of military aircraft.

Details of the Government appropriations for aeronautics are not
published, but have been estimated as the equivalent of $1,500,000
for the year ended May 31, 1928.

The principal force tending to develop aviation and air trans-
portation in Turkey is the Aviation League, supported by the Gov-
ernment and the public. The League, with a membership of 200,000,
is reported to have purchased 69 aircraft, named after cities in the
country, and placed them at the disposal of the military forces. Its
plan includes several air lines within Turkey.
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Union of South Africa

There was no regular air service in the Union during the year,
although plans announced late in 1927 for a service between Johan-
nesburg and Durban are expected to materialize. The Government
has provided £8,000 annually as a cash subsidy for the operators,
African Airways, Ltd. In addition to this cash subsidy the Govern-
ment will pay for the transportation of mails.

A mooring mast will be erected at Durban, to be used by the
British airships which are to ply between Great Britain, South
Africa and India.

The airplane is used privately to transport large quantities of
diamonds which have been sent out by air. Several flights between
South Africa and England have been made, and interest in aviation
is increasing throughout the Union.

Uruguay

The French company, Aéropostale, started weekly services be-
tween Buenos Aires and cities in Brazil in November, 1927. In
January, 1928, the weekly service was connected with that extending
from France to Dakar on the west coast of Africa by means of
ocean vessels between Natal on the north coast of Brazil and Dakar.

A daily service between Montevideo and Buenos Aires was
scheduled to begin under the direction of the Argentine company,
Compania de Taxi Aero, which planned to employ 3 cabin sea-
planes. Each plane would carry passengers, express and mail.

Venezuela

Military aviation is under the control of the Ministry of War
and Marine and under the direct supervision of the Director of Mili-
tary Aviation, Col. Daniel l.opez Henrique. He is also director of
the School of Military Aviation at Caracas. Colonel Lindbergh dur-
ing his visit to Venezuela stopped at the airport of Maracay, which
is under the direct supervision of the Ministry. Several emergency
landing fields have been laid out in different parts of the republic,
but they are for the use of military authorities only.

Yugoslavia

The French Compagnie Internationale de Navigation Aérienne
maintained a daily service between Paris and Belgrade throughout
most of the year. From Belgrade to Constantinople the schedule
was three times a week. The Yugoslav Air Transportation Com-
pany started its mail, passenger and express service between Bel-






CHAPTER XIV

TECHNICAL DEVELOPMENT

’ I VHE engineering and design branches of the American air-
craft industry in 1928 based their work on a firm foundation
of technical standards. Broadly, the trend was toward the

evolution of types rather than revolution in design.

The efficient operations of the Department of Commerce in ex-
amining and approving planes and engines and their success in
making such equipment encouraged the constructors to start quan-
tity production on a number of orthodox types. At the same time
experimentation in engineering and design was carried on through-
out the industry, with the result that it was in a healthy, vigorous
state at the end of the year. .

The commercial plane manufacturers had produced a group
of well-developed types for all uses, and they had attained im-
proved performance through both increased power and aerodynamic
refinement,

The engine builders, while conducting experiments with new
designs, were producing a variety of motors sufficient to cover the
entire field, thus giving the plane designers more latitude than
formerly in the selection of a power plant.

The 3-place, open cockpit biplane maintained its leadership in
point of numbers produced. Continuous refinement has brought
these general purpose planes to a fair degree of efficiency; they
represent a marked improvement over the war machines from
which they were developed. Reasons for their popularity may be
found in their low cost and simplicity.

All the 3-place open planes were of the single bay tractor type,
designed originally for the Curtiss OX-5 engine, and weighing,
tully loaded, between 2,000 and 2,650 pounds. However, the large
production of this type in 1928 and the limited supply of OX-3
engines resulted in some confusion, and several manufacturers be-
gan offering such machines with other power plants.

While the substitution of more powerful motors served to in-
crease the performance, it also placed those planes in a higher price
class. That in turn created a market for the new light plane with
modern engines replacing the low-priced OX-5 motors out of the
war surplus.

The light sport plane had been undergoing a rather belated de-
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velopment in the United States and the fact that it made progress
during the year may be attributed to the production of proper
motors. Still, the demand for such a type was growing with the
increased number of persons taking pilot instruction and the or-
ganization of light plane clubs for the purpose of teaching their
members to fly., While few of the light machines reached the
production stage in 1928, several models were scheduled to be
manufactured in quantity. .

They range between 1,000 and 2,000 pounds in weight and
have motors of 50 to 110 horsepower. They are about evenly
divided between single and double wing types. The biplanes are
principally of the 2-place tandem type. The monoplanes are mostly
of semi-cantilever construction,

While a number of the designers seemed to favor the open
cockpit type for training, the production of the Curtiss “Robin”
with OX-5 engine, an enclosed cabin monoplane, demonstrated by
its performance that such types might be as efficient as the open
ship.

The “Robin” has also attracted attention to the advantages of
an enclosed cabin plane even in the low-priced class. Another
cabin monoplane produced during the year is the Aerial Service
Corporation’s “Mercury Kitten” with all-metal wing structure.
Among the biplanes within that light weight range are the Consol-
idated “Husky Junior” with Warner “Scarab” engine, and the
Swallow T-P with OX-5 or any other engine between 8o and
100 horsépower.

The low wing monoplane for sport or training is also found
in the above weight range, and the type promises to meet with
favor. Representative of the group is the Fairchild-z1, with tail
structure of alclad aluminum alloy, and the Aeromarine-Klemm,
an adaptation of an original German design.

Relatively large numbers of the Wright “Whirlwind” powered
cabin monoplanes popularized by the Atlantic flights, including the
Ryan and Stinson types, were produced without fundamental
changes. They weighed between 3,000 and 4,000 pounds, with
wings of uniform thickness, braced externally with struts and with
the section attached to the top of the fuselage.

The large transport planes were attracting more attention at
the end of the year than ever before, interest being caused by the
rapid development of the passenger carrying lines and the grow-
ing volume of air mail and express. Several new types were in
production and many others were being planned. The big planes
were distinguished for increased pay load capacity and improved
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performance, among them being the Boeing Model 8o, Fokker
F-10 and F-10-A and the Keystone “Patrician,” all tri-engined, the
first a biplane and the others monoplanes.

The IFokker planes follow the practice of laminated plywood
wing and welded steel tubing and fabric for the fuselage, and
are powered with three Pratt & Whitney “Wasp” engines. The
Keystone “Patrician” is powered with three Wright “Cyclone” en-
gines and has a welded steel tube wing and fuselage structure.
The Boeing transport plane, with three “Wasps” or “Hornets,”
is of conventional construction.

Prior to 1928 the trend appeared to lie in the direction of cabin
monoplanes, with the open machines of the biplane type. There
were at that time few open monoplanes. During the year, how-
ever, several cabin biplanes were developed.

In the multi-motored group the cabin biplane was represented
by the previously mentioned Boeing Model 80. In the single en-
gine lower weight class there were several cabin biplanes of recent
design.

The light tri-engined plane represented another new develop-
ment, and several models were scheduled for production i 1929.
Meanwhile, a number of American designers were convinced that
the day of the six or ten engine plane is not far distant, and the
experiments of the European designers along that line were being
watched with considerable interest.

There was more activity in the amphibian field than ever be-
fore. Several successful amphibians were either developed or ex-
isting types improved and put in production during the year, not-
ably the Loening “Air Yacht,” the Fairchild, Fokker, Ireland and
Sikorsky, and in the lighter class the Vought pontoon “Corsair.”

The Fokker amphibian, which was introduced late in 1928, is
a monoplane; a feature of the design is the mounting of the en-
gine in a streamlined nacelle above the wing. The installation is
of the pusher type. The retractable landing gear- is mounted in
two wing stubs hinged to the side of the all-metal hull and the
stubs provide lateral stability while the craft is on the water.

Flying boats received more attention in 1928 than in several
years. Consolidated built the XPY-1 for the Navy, a twin-engine
monoplane with boat hull 62 feet long and convertible into a com-
mercial transport carrying 32 persons. Boeing built several B-iE
flying boats, a single engine commercial type with enclosed cabin
seating 5 passengers and a pilot.

Interest in the Cierva autogiro was not confined to Europe
where its inventor made improvements in the machine in 1928 and
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flew it from London to Paris. In the United States, Pitcairn was
conducting experiments with the Cierva model. At the same time
the Curtiss company was continuing its experiments with a new
helicopter design.

The principal of employing a central airfoil body to replace the
conventional fuselage and contribute to the lift was applied during
the year by both Bellanca and Burnelli. The Burnelli plane is a
20-passenger twin-engine metal monoplane powered with two Cur-
tiss geared “Conqueror” engines aggregating 1,200 horsepower.

While not as numerous as in the commercial field, several new
types of military and naval machines were developed. Largely.
however, both services took production on types which had passed
through their experimental tests in 1927.

The Army Air Corps made tests with a new model amphibian
incorporating a new vee-type aircooled power plant and a single
landing wheel in the center of the hull. Two biplane types of
bombers, the XB-2 and XLB-6, were placed in production. The
Air Corps also procured for high altitude work pursuit planes pow-
ered with Curtiss D-12-F engines with side-type superchargers.

A new fighting plane developed for the Navy Bureau of Aero-
nautics showed superiority over previous types, while two types
of training planes were produced for the Navy during the year.
In general, however, both services were using standard equipment:
among the planes were the Boeing F4B single seater ship fighter,
Curtiss “Hawk” and “Sea Hawk,” Loening Amphibian, and Key-
stone “Panther,” a bomber, and the Vought “Corsair.”

The Vought “Corsair” was equipped with automatic wing slots
which in flight tests proved effective and permitted the plane to be
brought out of a spin almost instantly. There was very little loss
in aerodynamic efficiency.

The Vought “Corsair’” pontoon amphibian was adopted by the
Navy, principally for carrier use. The Vought gear is one of the
simplest devices yet developed. It permits the “Corsair” amphibian
to be quickly converted back to a landplane of maximum per-
formance, when desired, with no penalties for the amphibious
feature. This conversion feature had not previously been incorpo-
rated in any other military amphibian, and is of great value in
emergencies since it makes immediately available, for aircraft car-
rier use, stripped fighting and observation planes with extraor-
dinary altitude and maneuverability characteristics and speed.

Despite the trend toward metal structure only a few metal-
sheathed planes were developed in 1928, and fabric remained the
common covering material. One of the metal planes, however,
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marked the beginning of the use of the monocoque type of struc-
ture in metal construction. It was built by the Thaden company
and embodied a new type of multi-spar wing. A number of de-
signers were working on multi-spar wings at the end of the year.

A few of the recent airplanes have tapered wings but designers
in general have not adopted the practice, possibly because of the
production difficulties involved when wings with a number of rib
sizes are to be manufactured in quantities, However, the increased
aerodynamic efficiency thus obtained has led several designers to
seek a solution of the production problem. The use of large dies
for stamping metal forms in production quantities promises to be-
come a factor in cost reduction. The Curtiss Company has con-
structed commercial plane ribs of one piece by means of stamping
and forming dies.

Attempts to reduce parasite drag resulted in a much higher de-
gree of streamlining. One company developed a full cantilever
landing gear in which all of the shock absorbing mechanism is
housed within the fuselage where it does not contribute to
resistance.

Wing fuel tanks proved more popular because they permit of
gravity feed to the carburetor. IFuel distribution systems and other
forms of airplane plumbing were not changed to any extent, though
efforts were being made to eliminate fuel line failure as a cause
of forced landings.

The year was marked by tremendous activity in production of
engines of all sizes. Both aircooled and watercooled types ap-
peared to have their own separate fields, the latter still employed
py the Air Corps for high altitude work and speed flying, though
the development of aircooled radial engines threatened to break
down at least part of the other’s supremacy in that kind of service.

Among the experiments with Diesel type engines for aircraft
was that of the Packard Motor Car Co. The Packard Diesel is
in form of a g-cylinder aircooled radial of about 200 horsepower
using fuel oil under the injection principle. The engine was flown
several times under test and was reported to have shown much
promise. Development of a Diesel engine would result in funda-
mental changes in airplane design.

Two six cylinder engines of the staggered radial or double
throw crankshaft type were developed during the year, notably
the Curtiss “Challenger,” 170 h.p. at 1800 r.p.m. Another was
the Brownback C-400 rated at 100 horsepower.

In the radial engine group, one of the most important devel-
opments of the year was the production of a geared type of en-
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A phase of power plant design which attracted some qttentioq
during the year was that of superchargers. When the efhme_ncy of
supercharged engines, even at some altitudes below 10,000 feet, 1s
considered, it is safe to predict even more rapid development in this
direction.

There was also a notable improvement in propellers, both in
efficiency and in the processes by which they are manufactured, and
which tended to reduce costs. Metal propellers gained such popu-
larity during the year that they threatened to supplant wood entirely.
At the same time much was being done to develop the variable and
adjustable metal air screws.

Many new instruments and accessories were developed during
1928. Self-starters were coming into more general use and electric
lighting systems were being supplied as standard equipment on a
large percentage of planes.

Single unit, indirectly lighted instrument panels, with rheostats
to control the intensity of illumination, have also become popular
and there is a tendency toward standardization in instrument sizes.

Among the new instruments of the year were the Fuel Flow
Meter, which indicates the rate of flow of gasoline through the fuel
line and therefore the consumption of the engine; the Air Distance
Recorder, which measures through the use of a venturi tube the
actual distance flown; the Ice Warning Indicator, which indicates
in the pilot’s cockpit the temperature of the air around the wing
and thus warns the pilot when he is approaching the critical tem-
perature for ice formation, and the Titterington Micrometer Com-
pensator, which simplifies the process of magnetic compensation.

Several types of amphibian landing gear were developed and at
least two land planes designed with retractable landing gear.

The use of Bendix brakes and wheels instead of tail skids is
purely an American development. While a number of planes pro-
duced in the United States had wheels and brakes, with the practice
becoming general, none of the Furopean machines were equipped
with tail wheels. :

Much airport equipment was produced and considerable research
work accomplished, tending to improve lighting of fields and air-
ways. Special lamps for airport lighting were developed by the
Westinghouse and General Electric companies and several new
types of lenses and projectors designed. A device which turns on
the field lights automatically when a plane approaches was demon-
strated by the Westinghouse Company. The apparatus is a micro-
phone system and an audio frequency amplifier which actuates the
lighting control relay when the sound of the approaching plane
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CurTiss-ROBERTSON AIRPLANE MFG. Co.
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FAIRCHILD AIRPLANE MANUFACTURING CORPORATION
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C-2A TRANSPORT
3 ENGINES—WRICHT “J-5”
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FokkER AIRCRAFYT CORP. OF AMERICA
New York

F-7 TRANSPORT
3 ENGINES—WRICHT “WHIRLWIND”
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GENERAL AIRPLANES Coxrp.
Burraro, N. Y.

“ARISTOCRAT” 3-Pracr CaBIN
ENGINE—WarnNer 110 TP,
288



GENERAL AIRPLANES Conp,
Burraro, N. Y,

“SURVEYOR” PHOTOGRAPHIC
Two LNGNES—Wricnr J.6 300 H.P.
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HamiLtoNn Meravrrane Co.
MiLwaukeg, Wis.

METAL CABIN SEAPLANE
EnciNe—Prart & WHITNEY “Wasp” or
Prarr & WarrNey “HokrNer”

202

N




.

© e

S i

HUNTINGTON AIRCRAFT CORP.
Bringerort, CONN.

“MopeL 117 2 PASSENGERS
ENGINE—WARNER “Scarap”
293
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KrEER REISNER AlrcrarT Co., INC.

Hacerstown, Mbp.
MobeL “C-57
EnciNe—WarNer 110 H.P.
296



KnoLL Amrcrarr Corp,
WicHITA, KaN,

KN-1 4-PLACE CaBIN BipLANE
ENGINE—WRIGHT “WHIRrLwWiND”
297
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MauHoNEY-RYAN AIRCRAFT CORPORATION
St. Louis, Mo.

RyanN B-5 “BroucHAM”
ENGINE—WRIGHT “WHIRLWIND”
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MonNo AIRCRAFT: INC.
MoLinE, ILE ’

eV o -
MONOCOUPE 2-PLACE

ENGINE—VELIE 157
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PITCAIRN AIRCRAFT, INC.
PHiLApELPHIA, Pa.

“MAILWING” MaIL CARRIER
IENCGINE—WRICHT “WHIRLWIND”
304



-

PitcairN AIRcrafFr. ING.
PHILADELPHIA, Ps.

“SuPER-MAILWING™
ENCINE—WRIGHT “WHIRLWIND

305
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SIKORSKY AVIATION CORPORATION
CorLece Point, Long Isanp, N, Y,

AMPHIBIAN 11-PracE
2 ENcINES—PrATT & WHITNEY “Wasp”

307
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SPARTAN AIRCRAFT ComPanNy, INC.
TuLsa, OKLA.

“Spartan C-3”

ENcINE—WaALTER “N-Z”
308
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THE STEARMAN AIRCRAFT COMPANY

Kan.

WiIcHITA,

“SpeEED MaAIL”
ENcINE—WRIGHT “CycLONE”
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SwarrLow AIKPLANE COMPANY
WicHiTA, KAN,

MopeL TP

312
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SWIFT AIRCGRAFT CORPORATION

WicHiTs, KaN.

BIPLANE

313









THADEN METAL AIRCRAFT CoORP.
San Francisco, CALIF,

Type T-2 4-PLACE

ENciNe—WRIGHT “WHIRLWIND” OR
AircrarT ENg. Corp, “CoMET”

310



! \
1
Hi
==

Travel AR MFc. Co., Inc.
WICHITA, KaN,

Typre 4000

ENCINE—WRIGHT “WHIREWIND®
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Traver Air Mre. Co., INc.
WicHira, KaN,

Type 6000

Encine—WricHT “J.5”

318



TrAVEL AR Mra. Co.. INC.
WicHIiTA, KaN.

TypPE A-6000-A

ENciINE—PRratT & WHITNEY “Wasp”

319
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CHANCE VouGHT CORPORATION

Lonc IsLanp Crry, New York

“024-2” AMPHIBIAN

LENGINE—PRrRATT & WHITNEY “Wasp”
320



Cuance VoucHT CORPORATION

LON_G IsLanp City, N. Y.
“CoRSAIR”’ OBSERVATION-FIGHTER

(LAND OR SEAPLANE)
ENGINE—PraTT & WHITNEY “Wasp”

321
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CHANCE VoucHT CORPORATION
Lonc Istanp Crry, NEw York

“XF2U-1” 2-SEATER FIGHTER
ENGINE—PrarT & WHITNEY “WaASP”
322
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CHANCE VoucHT CORPORATION
Long IsLanp City, N. Y.
Tyre FU-1
ENGINE—WRIGHT “WHIRLWIND”
323
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E. W. Briss CompPaNy
BrooxrLyn, N, Y.

“Briss-Trtan” 5 CYLINDERS AIRCOOLED
ComMERcIaL 250 H.P. 1900 R.P.M. 500 Lubs,
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CurTiss AxrorLANE & Motor Co., INc.

GarpEN Crty anp Burraro, N. Y.

“CHALLENGER”
170 B.H.P. ar 1800 R.P.M.

6 CYLINDERS
WeicHT 420 Las.
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AIRCOOLED
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Curtiss AErROPLANE & Motor Co.. INc.
GarpenN Crty aNp Burravo, N, Y.

“CHIEFTAIN” 12 CYLINDERS AIRCOOLED
600 B.H.P. a1 2200 R.P.M. WercHT 900 Luis.



37 8

26§, ~ T e~
’ -~
L
P
FAP

5 3

|
i RN - T

\

w}®

Curtiss AErorLANE & Moror Co., INc.
Garpen Crry anp Burrarno, N. Y.

MobEgL V-1570 “CONQUEROR” 12 CyLINDERS WATERCOOLED
025 B.H.P. ar 2400 R.P.M. WeicHt Dry 755 Lbes,
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Curtiss AErorLANE & Mortor Co., INc.
Garnex Crry ano Burraro, N. Y.

MobEerL GV-1570 “CONQUEROR” 12 CYLINDERS GEARED 2-1 WATERCOOLED
600 BH.P. ar 2400 R.P.M. WeiGHT Dry 845 Las.
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Currtiss AErorLANE & Motor Co., INC.
GarpEN City anp Burraro, N. Y.

MopEeL D-12 12 CYLINDERS WATERCOOLED
435 B.H.P. ar 2300 R.P.M. WeicHT Dry 680 Lis,
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Packarp Motor Car COMPANY

DetroiT, MIcH.

MopeL 2A-1500 12 CYLINDERS
600 B.H.P. aT 2500 EnciNE R.P.M. 750 Lss. Dny

Water COOLED
30 Lns. WATER
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Packarp Moror Car CoMPANY
Derrorr, Mich.

MobEL 2A-1500 12 CYLINDERS Water CoOLED
600 B.H.P. at 2500 Encine R.P.M. 730 Lis, Dry 30 Lis. WATER
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PackarD Moror Car CoMPANY
Derrort, MicH.

12 CYLINDERS WATER COOLED

MobEeL 2A-1500 GEARED 2:1
600 B.H.P. at 2500 Encine R.P.M.

850 Lss. Dry

30 Les. WATER
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Packarp Motor Car COMPANY
Detrorr, MicH.

MobEeL 2A-2500
800 B.H.P. at 2000 Encine R.P.M.

12 CYLINDERS

1146 Lps. Dry

WATER COOLED

39 Ls. WATER




ob¢

208

\ %2 !
. N AR
A i /10 i 10
. [ 4 ¢ <P ("
IS & [ 6 | © 8 o | &
—_)
J¥
i I j
o" ) \ 32, Léj i
o/ , \L,,;

PackarD MoTor Car CoOMPANY
DEetrotT, MIcH.

MopeL 2A-2500 GEARED 2:1 12 CYLINDERS WATER COOLED
800 B.H.P. at 2000 EnciNne R.P.M. 1300 Lss. Dry 39 Lss. WATER
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Packarp Motor CAr CoMPANY
DEerrorr, MicH.

24 CYLINDERS

MoperL 1A-2775
1250 B.H.P. at 2700 EnciNe R.P.M.

1500 Lss. Dry

WaTer CooLED
45 Lns. WATEK
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Tue Pratr & WHITNEY AIRCRAFT COMPANY
Hartrorp, CONN.

“Wasp"” 9 CYLINDERS AIRCOOLED

ConmERcIAL 400 B.H.P. ar 1900 R.P.M. 670 Lps.
MiLitary Series “B” 450 B.H.P. a1 2100 R.P.M.
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Tue Pratr & WHITNEY AIRCRAFT COMPANY
Hartrorn, CONN.

“HorNET” 9 CYLINDERS AIRCOOLED
525 B.H.P. at 1900 RP.M. 760 Lss.
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THE PrRATT & WHITNEY AIRCRAFT COMPANY
Harrtrorp, ConN.

“HorNET” GEARED 2:1 9 CYLINDERS AIRCOOLED
525 B. H. P. at 1900 R..M. 835 Lus.
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SiemeENs & Harske, A.G.
RepreseNTED IN AMenica sy K. . FRANK, CoNsSULTING ENGINEER,
75 West St., New Yonk Ciry
Tyre SH-12 9 CYLINDERS AIRCOOLED
125 H.P. ar 1800 R.P.M. Weicnt Dry 382 Las.
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SIEMENS & HarskEe, A.G.
RePRESENTED 1IN America BY K. G. FRANK, CONSULTING E~ciNEER,
75 Wesr St., New York City
Tyee SH-13 5 CYLINDERS AIRCOOLED
80 H.P. ar 1800 R.P.M. WEeiGHT Dry 247 Las.
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SieMENs & HaLske, A.G.
RepreseNTED IN Amenrica Yy K. G. FRANK, CoNSULTING ENGINEER,
75 West St., NEw York City
Type SH-14 7 CYLINDERS AIRCOOLED
110 H.P. at 1800 R.P.M. WercHT Dry 308 Lss.



THE WARNER AIrRcrRAFT CoORP,

348

MicH,

Detrorr,

“ScARAB”
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WRIGHT AERONAUTICAL CORPORATION
Patenrson, N. J.

WricHT-GIPSY 4. CYLINDERS AIRCOOLED
Stanpann 85 B.H.P. at 1900 R.P.M. Weient Duy 277 Los,
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WricGHT AERONAUTICAL CORPORATION

Paterson, N, J.

“WHIRLWIND”
Stanparp 150 B.H.P. a1 1800 R.I’.M.

5 CYLINDERS

AIRCOOLED
WeicHt Dry 370 Las.

—




1S¢

WricHT AERONAUTICAL CORPORATION

Paterson, N, J.

“WHIRLWIND” 7 CYLINDERS AIRCOOLED

Stanparp 220 B.H.P. at 2000 R.P.M.

WercHt Dry 425 Lbs.
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

“WHIRLWIND” 9 CYLINDERS AIRCOOLED
Stanparp 300 B.H.P. ar 2000 R.P.M. WEeIGHT Dry 520 Las,
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WRIGHT AERONAUTICAL CORPORATION " /

Paresson, N. J.

“WHIRLWIND” J-5 9 CYLINDERS Air CooLED
Stanparn 200 B.H.P. AT 1800 R.P.M. WeicHT DrY 525 Lis.
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WRIGHT AERONAUTICAL CORPORATION
Parterson, N. J.

“CycrLoNE” R-1750 9 CYLINDERS Ak CooLED
Stanparn 525 B.H.P. at 1900 R.P.M. Wercut Dy 760 Los.
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AmsHips, INc.
Hammonpsrort, N, Y.
“AIRAFTT

A—Our Lock

B—1Pump Valve

C— CO; Inflation Valve

D— 1.5 # Bontle of CO:

E— Canteen Pocket

I'— Ration and Chart Pocket
G—Pump and Oar Pocket
H—Life Line

J— Watertight Repair Kit
K— Bottom

L—Seat




APPENDIX

AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, Inc.

WHAT IT IS AND WHAT IT DOES

HE Aeronautical Chamber of Commerce of America, Inc, is the

I national trade organization for all the activities of the aircraft

industry. QOur purpose is to encourage the usc of aircraft. This
purpose is twofold: We work within the industry for the improvement
of conditions and practices conducive to public appreciation and support;
and we take the initiative, on behalf of the industry, in correcting or
stimulating the public vxcwpomt

Believing that air transport will contribute largely to the peaceful progress
of the human race, we fcel it is our privilege to co-ordinate the best that
the industry offers, its proper aims and ambitions, with public policy, to the
end that the mdustly may greatly prosper and thus assist our country in
maintaining America’s leadership in the air.

The Aeronautical Chamber of Commerce is unique. It is literally a federa-
tion of commercial acronautical interests. It brings within one comprchensive
movement, devoted to one common end, every element conceivably connected
with the business of flying. We believe it fortunate that this is so, for the
business of flying—like air navigation itself—is revolutionary. It introduces
original and perplexing problems and yet each of these problems is in some
way involved with other business activities and other means of transport on
land and water.

On July 31, 1928, the members of the Chamber voted changes in the
By-Laws to enable it to expand. Under the new set-up, there are three
classes of membership: Organization, Associate and Sustaining. Organiza-
tion membership is divided into three classes, A, B, and C, to which any
reputable person, firm or corporation in the United States of America,
having an outstanding interest in aeronautics may be eligible. Class A
includes aircraft manufacturers; motor manufacturers; air transport
operators; affiliated transport operation; financial institutions; insurance;
fuels, lubricants and gases. Class B includes experimental manufacturexs
and designers; aircraft accessory manufacturers, etc.; airports and airways-
designers, constriuctors, managers, operators, manufactmcrs publishers;
photography and survey; aerial advertisers, acronautical engineers. Class C
includes jobbers or dealers; aerial service; schools, specialized services;
specialized manufacturing Any mumc1pallty or reputable group, society,
club or association interested in aeronautics, including any Chamber of Com-
merce, Board of Trade or Trade Association maintaining aviation com-
mittees or sections may be eligible for associate membership. Any individ-
ual, who through services or financial aid in promotion, research or experi-
mentation has contributed to the development of the art, or any engineer,
designer, pilot or owner of aircraft, or any person financially or professionally
interested in aeronautics or in the employ of a member company, may be
eligible for sustaining membership.
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Our By-Laws provide for the appointment or recognition of Sectional
Committees. Among such Sections or Committees now functioning, or in
process of formation are: Commercial Airplane Mlanufacturers; Motor
Manufacturers; Air Transport Operators; Airports and Airways; Parts,
Material, Instrument, Accessory and Supply Manufacturers; Airship Manu-
facturers; Acronautical Education; Accounting Standardization; Technical
Standardization ; Institutional Advertising; Fuels and Lubricants; Arbitra-
tion; Insurance; Aerial Photography and Survey; Government Relations;
Publishers; Legislative; Jobbers and Dealers: Trafhe, Shipping and Export;
Shows; Acrial Service and Flying Schools; Public Policy and Information.

The hundreds of members of the Chamber are scattered throughout the
United States. In the promotion of aviation by means of our trade organi-
zation, there is consequently a regional or geographical interest, as well as
specialized. Thus far seven geographical divisions have been established,
as follows:

Eastern centering upon New York

North Central centering upon Detroit
Great Lakes centering upon Chicago
South Central centering upon Wichita
Southwestern centering upon Los Angeles
Nortwestern centering upon Seattle
Southeastern

The Acronautical Chamber of Commerce provides the legal and logical
means for the collection, interpretation and dissemination of information
for the promotion of aviation.

Our DBulletin Service embraces matters relating to_the Government as
well as phases of general application. DBulletins emanating from our Wash-
ington contacts embrace the following series: Bxd-Informaho_n—(All Gov-
ernment aviation purchases—issued weekly); Patent Digest—(Tssued
weekly) ; Legislative Digest—(Fortnightly when Congress is in session) ;
Aecronautics Branch, Department of Commerce—(Aircraft manufacturing) ;
Acronautics Branch, Department of Commerce—'(Axrcraft operation) ; Aero-
nautics Branch, Department of Commerce—(Airports and Airways); Aero-
nautics Branch, Department of Commerce—(Foreign); Post Office Depart-
ment—(Contract Air Mail Operation). Bulletins regularly issued on general
topics include: Library Bulletin (Index to_aeronautical publications issued
fortnightly), Sales Suggestions, Production Reports, Operation Reports, Mis-
cellaneous Statistics, Publicity Suggestions. . .

We maintain a Washington Bureau, which, in addition to gathering facts
for our Governmental bulletins, is also available for use by the members in
obtaining or conveying information and in other ways. o )

Our library, which issues the Library Bulletin, has been functioning since
the inception of the Chamber. Tts collection of hooks, reports, pamphlets,
charts, maps, photographs, magazines, ctc., extends into the thousands. The
Aircraft Year Book since 1019, has been the standard reference book on
world aviation. Its publication by the Chamber represents a valuable asset
to the industry. . . .

Through the Chamber, a definite exposition policy has been evolved
whereby the industry obtains maximum benefit frorp a limited number of
national shows, and local ambitions and sales possibilities are realized in
co-operation with jobbers and dealers. _The Chambel: has a 511b§idiary stock
corporation—The Aecronautical Expositions Corporatlon—go which members
may subscribe and thus share with the Chamber not only in the promotional
benefits but also in the financial profits of shows held under the auspices of
the trade association.



AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, Inc.

300 Madison Avenue, New York

Officers
July 1 to Dec. 31, 1928, Lester . Gardner, DPresident
1929
President L.ooe oo e . B. Rentschler,
Vice-President, Eastern Division .......coioiiiiiiiiiian., H. F. Pitcairn,
Vice-President, North Central Division ............... oo Edward 8. Evans,
Vice-President, Great Lakes Division .............. 0., Paul Henderson.
Vice- Pre51dent, South Central Division Clyde V. Cessna.

Secretary, South Central Division ...... .\Wilbur Neely.
Vice-President, Southwestern Division 4. M. Hanshue.
Vice-President, Northwestern Division .P. G. Jolhnson,

Vice-President, Commercial Airplane Manufacturers SLL!lOn T. Don Alcxnndvr.

Vice-President, Motor Manufacturers Section ............. T°. H. Russell
Vice-President, Airship Manufacturers Section ........... .J. C. Ilnxhnknr
Vice-President, Airports Sectionl ..vvvervvrnnernneerannass C. M. Knox.
Vice-President and General Manager «o.oviiniivinenenns .S. S. Bradley.
ST CLATY vttt e st e s oseonenas e eannanonsnesnnens Luther K. RBell.
TICASUTCT ottt ie e te et ta i e nae s saasnenonnreans Owen A. Shannon.

The Council

I.. 1. Gardner. C. L. Lawrance,
Paul Henderson. G. C. Loening.
I. M. Uppercu
Governors
J. Don Alexander, Charles H. Colvin. P. Johnson.
Walter Beech. Edward 8. Evans, C ]dlCnCC M. Knox.
S. S. Bradley. T, 7. Fagan. C. T. Ludington.
C. T. Brukner. S. M. Fairchild. H. F. Pitcairn.
J. L. Callan. . N, Gott. 1°. B. Rentschler.
John R. Cautley. Harris M. Hanshuce. I°. H. Russell.
Clyde V. Cessna. J. C. Hunsaker. J. M. Russell,
Committees
Executive Motor Manufacturers Section
F. B. Rentschler, Chairman; C. L. F. H. Russell, Chairman.
Lawrance, F. H. Russell, C. H. Col- Motor Testing Sub-Committee—C,
vin, 8. S. Bradley. lawrance, Chairman.

Policy and Operation

Air Transport Operators
W. E. Metzger, Chairman: E. N, Gott,

L. D. Seymour, Chairman; Thorp His-

ﬁloy(} Stearman, H. F. Pltcznru, H. M. .cocl.( L. H. Brittin, H. C. Leuteritz,
anshue. H. A. Elliott, E. W. Proctor, Paul
Commercial Airplane Manufacturers Sec- Goldsborough, Herbert Hoover, Jr.
tion
J. Don Alexander, Chairman; R, H, Technical Radio Sub-Committee
Dcpew, Thomas Hamilton, C. J. Bruk- Thorp Hiscock, Chairman.

ner, A. J. Edwards.
Technical Sub-Committee—R, B. C., Noor-

uyn, Chairman. Airship Manufacturers Section
Purchasing Agents Sub-Commitice—Roy J. C. Hunsaker, Chairman; Carl B.
Edwards, Chairman. Fritsche, E. H, Courteney, J. L. Callan,
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AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, Inc.

Committees (Continued)

Airport Section
C. M. Knox, Vice President in Charge;
John Berry, Chairman; Tex Rankin,
Cliff Henderson, H. B. Shaver, F. J.
Geng, C. P, Newhouse, A. H. Heer-
mance, C. L. Bredow, B. E. Fulton,
Charles Dion.

Airport Fire Hazards Sub-Committee

W. J. Austin, Chairman; W. L. LePage,
E. A. Johuson.

Flying School Section
. R. Love, Chairman; C. S. Joues, Jack
Stinson, O, L. Parks, Ted Braley, Tex
Raﬂkin, W. B. Haviland, D. P. Ward-
well,

Fuel and Lubricants Section

Frank J. Shipman, Chairman; Vice-Chair-
man-at-large, drin; Sidney
S. Chadderton; Sidney Bevin, I. H.
Shearer, D. P. Bernard, F. L. Foster,
Dudley Steele, Emery Bronte.

Fucl Sub-Committce—E. E. Aldrin and
F. L. Foster.

Lubrication Sub-Committce—R. H. Moz-
ier and I, H. Shearer.

Arbitration Committee
Lester D, Gardner, Chairman;
Evans, J. C. Hunsaker, C. M.
J. R. Cautley.

E. S
Knox,

Show Committee
C. L. Lawrance, Chairman; C. J. Bruk-
ner, C. V. Cessna, C. H. Colvin, T. Z.
Fagan, E. N. Gott, G. B. Grosvenor,
H. M. Hanshue, P. G. Johnson, H. P,
Mamen, W. B. Mayo, H. C. Ritchie,
F. H. Russell, A. A, Woodruff.

Insurance Underwriters

H. Barber, Chairman; R. H. Depew, J.
B. B. Parker, R. M. Chambers.

Aeronautical Education
'rof. R. H. Spaulding, Chairman; H.
Girard, B. G. Shackelford, A. D. Alt-

house, W, F. Frey.

Membership Committee
C. . Colvin, Chairman; E. N. Gott,
C. B. Fritsche, L. D. Seymour, \Wil.
bur Neeley, Fred A. Worthey, P. G.
Johnson,

Spzacial Committee on Questionable Ad-
vertising

Frank Tichenor, Chairman; Earl D.
Osborn, Ralph Duysters, P. R. Love,
George S. Wheat. .

Sub-Committec on Investigation — Ralph
Duysters, Chairman; H. W. Mlitchell,
Vice-Chairman for Middle West; R, J.
Pritchard, Vice-Chairman for Pacific
Coast; L. A, Nixon and Harry
Schwartzschild, members-at-large.

Members and Subscribers

Acme Aircraft Corporation, Rockford, IIL
A. C. Spark Piug Co., Flint, Michigan.
Advance Aircraft Co., Troy, Ohio. .
Aerial Service Corp,, Hammondsport, N. Y.
Aero Guides, Inc., New York, N. Y.
Acromarine Klemm Corp., Keyport, N. J.
Aero Model Co., Chicago, Ilt.
Aeronautical Digest Pub, Corp., New Yﬂ,fk-
Acronautical Industries, New York, Y.
Aeronautical Co., Naugatuck,
onim.

Aeronautical World, Los Angeles, Calif.
Aero Supply Mfg. Co., College Point, L. I.
Acrovane Utilities Corp., New York, N. Y.
Air Activities, Inc., Chicago, TIL .
Air Associates, Inc., New York, N. Y.
Aircraft Development Corp., Detroit, Mich.
Aircraft Holding Corp., Culver City, Calif.
Aircraft Products Corp. of America, De-
troit, Mich.
Airports, Flushing, L. I. 3
Airport Development & Const. Co., Phila., Pa.
Airships, Inc.,, Hammondsport, Y.
Airstocks, Inc., Jersey Cith N. T
Air Transportation, Inc., New York, N. Y,
Akron Municipal Airport, Akron, O.
Alexander Aircraft Co., Colorade Springs,
Colo. N .
Alliance Aircraft Corp., Alliance, Ohio.
Allison Engineering Co., Ixxd|§x1890115- Ind.
Aluminum Co. of America, Pittsburgh, Pa.

Products

’

Aluminum Industries, Inc., Cincinnati, Ohio.

American Aeronautical Corp., New York,

American Airports Corp.,, New York, N. Y.

American Cirrus Engines, Inc,, New York.

An\l[ericau Eagle Airplane Co., Kansas City,
Mo,

Ar%crican Gas Accumulator Co., Elizabeth,

American Neon Light & Sign Co., New
York, N. Y,

American Telephone & Telegraph Co., New
York, N. Y.

Austin Co., Cleveland, Ohio.

Aviation Commission, Hartford, Conn.

Aviation Publishing Co., New York, N. Y.

Axelson Machine Co., Los Angeles, Calif.

Balsa Wood Co., Inc.,, New York, N. Y.

Barr Shipping Corp., New York.

B.B Corp. of America, Phila., Pa.

The B. G. Corporation, New York, N. Y.

Bellanca Aircraft Corp., Newcastle, Del.

Bendix_Brake Co., South Bend, Ind.

Berry Brothers, Inc., Detroit, Mich.

Binks Spray Equipment Co., Chicago, Il

Black & Bigelow, Inc.,, New York, N. Y.

Bliss Company, E. W., Brooklyn, N. Y.

Boeing Airplane Co., Seattle, Wash.

Bohn Aluminum & Brass Corp., Detroit,
Mich.

Bonforte Airport Engineering Corp., New
York, N. Y.
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The Braley School of Flying Corp., Wichita,
Kansas.

Brenack, Inc., Brooklyn, N. Y.

Brewster & Company, Long Island City.

The J. G. Brill Co., Phila., Pa.

Bryan Davis Pub. Co ., Inc., New York.

Buhl Aircraft Co., Marysville, Mich.

Carpenter Steel Co., Reading, Pa.

Celluloid Corporation, Newark, N. J.

Cessna  Airplane Co., Wichita, Kansas,

Champion Spark J’lug Co., Toledo, Ohio.

Cleveland Pneumatic Tool Co., Cleveland, O,

Coastal Airways, New York, 'N.

Colonial Air Transport, lnc, New Yorl\

Command-Aire, Inc., Little Rock, Ark.

Commercial Investment Trust, Inc., New
York, N.

Consolidated Aircraft Corp., Buffalo, N. Y.

Consolidated Instrument Co., New Yorl\

Crousce-Hinds Co., Syr'xcuse, N.

F. R. Cruikshank Co., New York N. Y.

Cunningham-Hall Aircraft Corp., Rocluster,
N. Y

& Motor Co., Garden

Curtiss Aecroplane
City, L.

Curt1€< I"lymg Service, Inc., Garden City,

1.

Curtiss Robertson Airplane Mfg. Co.,
Anglum, Mo.

Cutajar & Provost, Inc., New York, N. Y.

Harold J. Daly & Co., New York.

1Y Arcy Advertising Co., St. Louis, Mo.

Davis Aircraft Corporation, Richmond. Ind.

Detroit Board of Commerce, Detroit, Mich.

Detroit Steel Products Co., Dctroxt Mich.

Dupont_de Nemours & Co., E. I \\’1lmmg-
ton, Del.

Eastman Kodak Co., Rochester, N. Y.

Eclipse Machine Co., Hoboken, N. J.

Edo Aircraft Corp., College Point, L. I.

Electric Storage Battery Co., Phlla, Pa.

Elgin National Watch Co., Chicago, IIL

Elias & Bro., G., Buffalo, N, Y.

Ex-Cell-O Tool & Mfg. Co. , Detrmt, Mmh

Fairchild Aviation Corp., New York,

Firestone Tire & Rubber Co., Akron

Fokker Aircraft Corp., Hasbrouck Helglns,

J.

Folmer Clogg & Co., Lancaster, Pa.
Dr. K. G. Frank (German Siemens Halske

Co.), New York, N. Y.
Garrison Fire Detectmg System, New York.
General Airplanes Corp., Buﬁalo, N. Y.
General Electric Co., Schcnectady, N. Y.
Goodrich Rubber Co., B. F., Akron, Ohio.
Goodyear Tire & Rubber Co., Akron, Ohio.
Gray Goose Airplanes, Inc, Chicago, IIL
Great Lakes Aircraft Corp., Cleveland, Ohio.
Gulf Refining Co., Plttsburgh, Pa.
Hall-Aluminum Aircraft Co,, Buffalo, N. Y.
Hamilton Aero. Mfg. Co., I\hlwaukee, Wis.
Hamilton Metalplane Co., Milwaukee, Wis.
Hartol Refining Corp., New York, . Y.
Hartshorn Co., Stewart, New 'lork N. V.
Harwen Products Corp, New York N. Y.
Haskelite Mfg. Co., Chicago, Il
Heywood Starter Corp., Detroit, Mich.
Huntington Aircraft’ Corp., DBridgeport,

onn.
Industrial Bureau of Columbus, Columbus,

Ohio.
Inter-Allied Aeronautics, Inc., New York,
Interflash Signal Corp., New York, N. Y.
International Nickel Co., New York N. Y.
Ireland Aircraft, Inc., Garden Clty, L. 1.
Irving Airchute Co., Buffalo, N. Y.
]ole)r;ls'on Airplane & Supply Co., Dayton,

io.
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Kelsey-Hayes \Wheel Corp., Jackson, Mich,
Kendall Refining Co., DBradford, Pa.
Keystone Aircraft Corp., Bristol, Pa.
Walter Kidde & Co., Inc.,, New York, N. Y.
The Knoll Aircraft Corp., Wichita, Kan.
l\r\g[l(lkr Reisner Aircraft Co., Hagerstown,
M
Joseph Kreutzer, Inc., los Angeles, Calif.
L.eece Neville Co., Cleveland, Ohio.
Linde Air Products Co., New York, N. Y.
Lockheed Aircraft Co., l.os Angelcs, Calif.
Loening \cron:mtlcnl Engineering  Corp.,
New York, Y.
I.udington-P hlh(ldphm Flying Service, Phil-
adelphia, I'a.
MacWhyte Co., Kenosha, Wis,
Manufacturers Alrcmft Assn., New York,
Hamilton Maxwell, Inc., New York, N. Y.
Mahoney-Ryan Alireraft Corp., Anglum
(St. Louis County), Mo.
Meisel Press Mfg. Co., Boston, Mass
Metal Aircraft Corp., Cmcmn'm 0.
Mono Aircraft, Inc., Moline, Il
Moth Aircraft Corp, New \ork N. Y.
Moto-Meter Co., Inc.,, Long Island Clt)
Murphy & Clmpnnn New York, N.
National Air Transport, Inc., Chlcago, 11
N. A. T. Flying Service, Chicago, IIl.
National Aviation Corp.;, New York, N. Y.
National Carbide Sales Corp., New York.
National Credit Office, Inc., Cleveland, Oliio.
National Standard Parts Assn., Detroxt
Mich.
National Stcel Products Co., Dayton, Ohio.
Naturaline Co. of America, Tulsa, Okla.
New York Rubber Co., New York, N. Y.
New Standard Aircraft Corporation, Pater-
Marshall,

son, N. J.
Nicholas-Beazley Airplane Co.,

Mo,
Norma Hoffman Bearings Co., Stamford,
Conn.
Northwest Airways, Inc., St. Paul, Minn.
P’ackard Electric Co., Warren, Ohio.
Packard Alotor Car Co., Detroit, Mich.
Pan-American Airways, Inc., New York.
Park Drop Forge Co., Cleveland, Ohio.
Parks Aircraft, Inc., St. l.ouis, Mo.
Parks Air College, Inc., St. Louis, No.
Pennsylvania R. R. Co., Philadelphia, Pa.
Perry Austin Mfg. Co., Staten Island, N. Y.
Pioncer Instrument Co., Brooklyn, N. Y.
Pitcairn Aviation, Inc., Philadelphia, Ia.
Popular Aviation, Chicago, IIL
Pratt & Whitney Aircraft Co., Hartford,
Conn,
Prudden Aircraft Corp., San Diego, Calif.
Pyle-National Co., Chicago, TIl.
Radiomarine Corporation. New York, N, Y.
Rand McNally & Co., Chicago, Il
Rankin School of Flying, Portland, Ore.
Reed Propeller Co., New York, N. Y.
Richfield Oil Co., Los Angeles, Calif.
The Robbins Co., Attleboro, Mass.
Robertson Aircraft Corp., Anglum (St.
Touis County), Mo.
H. H, Robertson Co., Pittshurgh, Pa,
Roeblmgs Sons Co., John A., Trenton,

Rome V\’lre Co., Rome, N. Y.

The Russell Mfg. Co., New York, N. Y.
Russell Parachute Co.. San D:ezo, Calif.
Saginaw Airport Co., Saginaw, Alich.
Schlee-Brock Aircraft Corp., Detroit, Mich.
Scintilla Magneto Co., Sidney, Y.

B. Russell Shaw Co., Inc., St. Louis, Mo.
Shell Oil Co., San Francisco, Cal.
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Sikorsky
Point, L. I.
Simmons Boardman Publishing Co., New
York, N. Y.
The Simplex Airceraft Corp., Defiance, Ohio.
S, K. F. Industries, New York, N. Y
Spartan Aircraft Co., Inc., Tulsa, Okla.
A. G. Spaulding & Bro.,, New York, N. Y.
Sperry Gyroscope Co., Brooklyn, N. Y.
Splitdorf Electrical Co., Newark, N. J.
The Sportsman I’ilot, Inc., New York.
Standard OQil Co. of Indiana, Chicago, 1l
Standard Oil Co. of N. J., New York.
Standard Oil Co. of N. Y., New York.
Smlnrlar(l Steel Propeller Co., Pittshburgh,
'a.
Stearman Aircraft Co., Wichita, Kansas.
Stinson Aircraft Corp., Northville, Mich.
Stromberg Motor Devices Co., Chicago, Il
Summerill Tubing Ce., Bridgeport, Pa.
Supreme Propeller Co., Wichita, Kan.
Swallow Airplane Co., Wichita, Kansas.
The Swift Aircraft Corp.. Wichita. Kansas.
Szekely Aircraft Corp., Holland, Mich.
Taylor Instrument Companies, Rochester.
Texas Air Transport, Inc.,, Fort Worth,
Texas.
The Texas Co., New York, N. Y.
Texas Pacific Coal & Oil Co., Fort Worth,
Texas.
Thomas-Morse Aircraft Corp., Ithaca, N. Y.
Thompson Products, Inc.,, Cleveland, Ohio.
Thurston Cutting Corp.,, New York, N. Y.
Tide Water Oil Sales Corp., New York.
Titanine, Inc., Union, N. J.
Transcontinental Air Transport, Inc., New
York. N. Y.
Transcontinental Airport of Toledo, Inc.,
Toledo, Ohio.

Manufacturing Corp., College

Twining & Co., E. S.,, New York, N. Y.

Universal Aviation Corporation, Minneap-
olis, Minn.

U. S. Air Services, Washington, D. C.

U. S. Aviation Underwriters, Inc., New
York, N. Y.

U. S. Hammered Piston Ring Co., Irving-
ton, N, Y.

17. S. Rubber Co., New York.

Utica Chamber of Commerce, Utica, N. Y.

Vacuum Qil Co., New York, N. Y.

Valentine & Co., New York, N. Y.

Van Schaack Bros. Chemical Works, Chi-
cago, IIL

Varney Aeroplanes, Walter T., San Fran-
cisco, Calif.

Velie Motors Corp., Moline, 1IL

Voice of the Sky, Inc., New York, N. Y.

Chance Vought Corp.. Long Island City.

Welch Aircraft Co., Orin, Anderson, Ind.

Wellington Sears & Co., New York, N. Y.

Western Air Express, Inc,, Los Angeles,
Calif.

Western Electric Co., Inc., New York.

Western Flying Magazine, Los Angeles,
Calif.

Westinghouse Elec. & Mfg. Co., South
Bend, Ind. :

Westinghouse Lamp Co., New York, N. Y.

White Dental Mfg. Co.,, S. 8., New York.

Clarence \Whitman & Sons. Inc., New York.

Whittelsey Mig. Co., Inc., Bridgeport, Conn.

The Wichita Chamber of Commerce, Wich-
ita, Kansas.

The Wise Birds, Inc., Detroit, Mich.

\Wolverine Lubricants Co., New York, N. Y.

Wood & Spencer Co., Cleveland, O.

Wright Aeronautical Corp., Paterson. N, J.

Wyman-Gordon Co., \Worcester, Mass.

Travel Air_ Mfg. Co., Wichita, Kansas.
Travelers Insurance Co.,

Kesniel Acton.
Porter H. Adams.
Norman Allderdice.
Andrew D. Althouse.
A, Drew Arend.

F. R. Armstrong.
W. E. Arthur.

L. M. Atkinson.
Charles J. Ball.

H. Barber.

J. Stewart Barney.
TJ. B. Beadle.
David Reecroft.

A, T. Bell,

Luther K. Bell

P. A. Bernard.
John Berry.

Anson A. Bigelow.
Bessie E. Bishop.
A. Black.

Eleanor Bloomfield.
Sumner N. Blossom,
James Henry Boles.
H. C. Boynton.

S. S. Bradley.

C. H. Briggs, M.D.
Anton F. Brotz, Sr.
Charles B. Brown.
C. Gordon Brown.
H. A. Bruno.

AMrs. Geo. DeForest Brush.

J. Lansing Callan,
Harold Caminez.

B. F. Castle.
Clarence Chamberlin,

Hartford, Conn.

C. deF. Chandler.
John B. Chevalier.
V. E. Clark.

N. W. Clements.

A. B. Coffman.
Walter A, Colman.
C. H. Colvin.,

Fred H. Colvin.
Charlotte Cecil Cooley.
Frank G. Coon.
Henry M. Crane.
Glenn H. Curtiss.
Robert Cuse.
Chester W. Cuthell,
Richard H. Depew.
R. Henry Depew.
William H. Dey.

F. G. Diffin.

Albert W. Dold.
Joseph F. Dougherty.
1. H. Dunning.
Perley R. Eaton.
‘Abraham Lionel Edis.
H. F. Eggert.

F. B. Erickson.

7. A. Eubank.
Edward S. Evans.
Martha C. Evans.

Sherman M. Fairchild.

H. C. Ferguson.
Harry L. Finch.
Earl N. Findley.
Robert Foote.
William F. Frey.
William P. Gaffney.

L. D. Gardner.
Francis J. Geng.
Hubert Girard.

C. W. Glose.
Leopold Godowsky.
Leo Godowsky, Jr.
E. N. Gott,

Frank M. Granger.
Herbert L. Gregory.
Fred H. Grieme.

J. J. Gunther-Mohr.
Charles R. Hall.

W. L. Hamilton.
Stedman Hanks,
Clarence D. Hanscom.
John Harding, Jr.
Laura B. Harney.
Lucy M. Harrison.
Brent Hart.

H. R. Hart.

S. A, Hartwell, Jr.
Beckwith Havens.
C. R. Hays.

l.ady James Heath.
Spencer Heath.
Stanley A. Hedberg.

Andrew H. Heermance.

Cliff Henderson.

J. Edgar Hilgendorf.
Thomas Hingsberg.
F. Wandy Hockaday.
W. Hodkinson.
Addison C. Hoof.
Bennett H. Horchler.
Iskander Hourwich.

Wyoming Airways Corp., Casper, Wyo.
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George R. Houston.
Jerome C. Hunsaker.
G. 8. Ireland.
Henry Arnold Jencks.
P. G. Johnson.

M. Magruder Jones.
Harry Karcher.
Victoria M. Karp.

W. W. Kellett.
Albert B. Kellogg.
Cadwallader W. Kelsey.
Robert Kemp.

Sherrill Kent.

H. A. Kenyon,

C. F. Kettering.

C. Roy Keys.

. Alexander Klemin.
Howard C. Knotts.
TJohn B. Kohler.
Harold Kondolf,
Andrew A. Kucher.
Agnew E. Larsen.
Charles L. Lawrance.
Robert E. lLenton.
W. Lawrence LePage.
F. J. Lisman.

Albert P. Loening.
Grover Loening.
Floyd J. Logan.
Philip R. Love.

Hans Lubig,

Ennis B. Mallette.
William H, Mallon.
Roscoe I. Markey.

R. D. Marshall.

C. H. Matthews, Jr.
L. D. Matthews.
William B. Mayo.

T. S. McDonnell, Jr,
Tos. H. McEvoy.
Marie T. McGrath.
Philip 8. Mclean,
Stephen J. McMahon.,
George J. Mecade.
Arthur V. Briesen Menken
A. C. Merriam.
William E. Metzger.
Danford WMiller.

Elam DMiller.

Stanley H. Miller,
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Wendell P. Miller,
Helen M. C. Mitchell,
Rev, John R. Morrissey.
A. R. Mosler.
Rosemary I°. Mullen.
Marcellus M. Murdock.
Wilbur Neely.

R. B. C. Noorduyn.
John F, O’Ryan.

E. D. Osborn.

Peter J. O'Toole.
Haven B. Page.
Albert F. Pardee.

J. Brooks B. Parker.
Charles Parker.

Gus. A. Parsons,
Philip H. Patchin.

R. H. Patchin.
Lyman S. Peck.
Alexander A, Pedu.
C. G. Pcterson.
Herman Pfenniger,
Stephen H. Philbin,
Ethel M. Plumb.
Charles T. TPorter.
Clarence O, Prest.

J. F. Prince.

Alexander Procofieff-Seversky.

Albert S. Reed.

F. B. Rentschler.
Victor A. Rickard.
J. K. Robinson, Jr.
Daniel Rochford.
Beta Rothholz.

Larl Rowland.
Arthhur C. Roy.
Frank H. Russell.
Roy E. Russell.

R. Sanford Saltus.
Herbert C. Sampter.
Daniel deR. Scarritt.
Edward Schildhauer.
Howard A. Scholle.
Otto Schontz,

L. R. Seidell.

Janet R. Sencer,

I.. S. Seymour.
Owen A, Shanndi.
D. M. Sheaffer.

 Ernest M.

I.. V. Smith,

W. \W. Sowden.
Roland H. Spaulding.
T.orillard Spencer.
James D, Stein.

S. P. Stevens.

\W. B, Stout.

Paul J. Strobach.

J. . Tarbox.

Robert G. Thach.
Dora 3. Thompson.
Milton Tibbetts,

G. I', Tidmarsh,

E. R. Tolfree.

Fred A. Toombs,

T. T. Trippe.

I. M. Uppercu,

Ralph Upson.

G. W. Vaughan.

T. G. Vincent,

Harry Vissering.
Chance M. Vought.
Henry Wacker.

Tas. A, Walsh,
Kenneth . Walton.
Roswell H. Ward.

C. W. Webster.
James McB3. Webster.
Howard F. Wehrle,
Raymond W. Welch.
Gerritt Weston.
George S. Wheat,
Jolin E. Whitheck.
White.
Reginald V. Whitney,
Tohn G. Whytlaw,
George A. Wies, Jr.
William Robt. Wilson,
Benjamin F. Wood.
John Perry Wood,
Duncan A. Woodman.
Henry Price Wright.
Orville Wright,
Theodore P. Wright.
Benjamin F. Wyatt,
W. C. Young,

Jessie 'G. Young.
Walter F. Zeidler,
Paul G. Zimmermann,
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AERONAUTICAL EXPOSITIONS CORPORATION
300 Madison Avenue, New York City

Officers

Paul Henderson

S, M. Fairchibl

Prezident,

. Vice-Preszident.

S, S, Bradley.ooovieieiiiin i, Vice-President and General Manager.
C.oH. Colvin..ovneeiiieiiii e Treasurer.
H. F. Pitcairn.............cvv.nn.....Secretary.
Owen Shannon.....ooeviirvniineaeny Assistant Secretary.
Directors

I'aul Henderzon.
S. M. Fairchild.

Chance M. Vought.

.. B. Valentine.

. H. Colvin.

H. F. Pitcairn.

S, S, Bradley. LD

MANUFACTURERS’

John F. O'Ryan.
E. N. Gott.

C. L. Lawrance.
I. L. Callan.

E. . Johnson.
Geo. P, Tidmarsh.
F. H. Russell.

Gardner,

AIRCRAFT ASSOCIATION, Inc.

300 Madison Avenue, New York, N. Y.

Officers
President ouuun it i i a i e e i F. H. Russell.
Vice-Presidenit ovvtveeianeerersnrcrerosanarrasacnnanenns G. L. Martin.
T R UL O S R R R C. L. Lawrance,
T o= 1 5 S R C. M. Vought.
General Manager and Assistant Treasurer......o.oeenonn 3. S, Rradley.
Directors

T. 1. Russell.
. L. Martin.
. L. T.awrance.
. M. Vought.

ans

G. I, Tidmarsh.
A, J. Elias,
Donald Douglas,

Members

Aeromarine
N. J.
Boeing Airplane Co., Seattle, Wash.
Curtiss Aeroplane & Motor Co., Inc., Gar-

den City, N. Y
Curtiss Engineering
Ny

Plane & Motor Co., Keyport,

Corp., Garden City,

Dayton Wright Co., Nayton, Ohio.

Douglas Co.. Santa Monica, Calif.

G. Elias & Bro., Inc., Buffalo, N. Y.

Fisher Body Corp., Detroit, Mich. A

Gallandet Aircraft Corp., East Greenwich,
I

SOURN I

I.. W. F. Engineering Co., College Point,
L. L.

(Glenn L. Martin Co., Cleveland, Ohio.
Packard Motor Car Co., Detroit, Mich.
Sturtevant Aeroplane Co., Roston, Mass,
Thomas-Morse Aircraft Corp., Ithaca, N. Y.
(‘lh\'\‘_nc% Vought Corp., Long Istand City,

West V'irginia Aircraft Co., \Wheeling, V.
v

a.
Wright Aeronautical Corp, Paterson, N. T.

Burgess Co., Marblehead, Mass; Engel Aireraft Corp., Niles, Ohio; Springfield Air:

craft Corp., Springfeld,

Mass.; St.
Aircraft Corp., Elizabeth,

Louis Aircraft Corp., St.
N. J.; Standard Aero Corp., Plainfield, N. J.; have ceased

Louis, Mo.; Standard

the manufacture of aircraft and withdrawn from the Association.

The Amended Cross-License Agreement of December 31, 1928
THIS AGREEMENT, made this 31st day of December, 1928, between the Manurac-

TURERS AIRCRAFT ASSOCIATION,

Inc., a New York corporation (hereinafter called the “Com-

) s firm, corporation or associati herei

pany”) party of the first part, and each persom, , association (herein-
after called the “Subscriber” or “Subscribers”) as are and shall become stockholders of
the said “Company” in the mzumerqnd under the conditions provided in the By-Laws
thereof (which for the purpose of this Agreement are made a part hereof), parties of the

second part:
A\WHEREAS, an

Agreement (liercinafter called the original Cross-License Agreement)

dated the z4th day of July, 1917, was entered into between the “Company” and certain
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“Subscribers,” which Agreement was amended by a Supplemental Agreement dated the
19th day of April, 1918, between the same parties, and which Agreement was further
amcud(:({ by a second Supplemental Agreement dated the 12th day of January, 1923,
between the same parties, and B

\WHEREAS, the parties hereto are interested in the manufacture, sale and use of air-
planes, as hercinafter defined, and desire to promote and develop the industry in which
they are engaged, and to encourage and advance the art applicable thereto; and .

WHEREAS, the said development and advancement, prior to the execution of the original
Cross-License Agreement was not capahble of complete accomplishment because of the
existence of certain United States patents claimed to be basic in their nature, upon which
suits have been brought, or threatened, for alleged infringement and for the collection of
royalties and damages in connection therewith; and L.

WiiEREAS, it is desired to prevent and avoid such litigations or threatened litigations
in the future and to give to all of the “Subscribers’ the right to manufacture, sell and
use airplanes embodying the inventions of each of the **Subscribers” and to that end it
is desired that licenses be granted as herein expressed; and X

WHEREAS, on account of conditions which did not exist and which were not antici-
pated at the date of execution of said original Cross-License Agreement, nor at the date
of execution of the Supplemental Agreements of April 19, 1918, and January 12, 1923,
respectively, and in an effort to better serve the art and industry as they now exist, it is
dcsi;ed lf,o further modify and amend said original Cross-license Agreement as hereinafter
set forth:

Now, Tuererore, Tnis AGREEMENT WIiTNEssETu: That for and in consideration of
the premises, covenants and conditions lierein contained, and other good and valuable con-
siderations moving between the “Company” and each of the “Subscribers” hereto, and
between the “Subscribers” themselves:

It Is CoVvENANTED AND AGREED: That the sald original Cross-License Agreement as
amended by the Supplemental Agreements of April 19, 1918, and January 12,.-1923, any-
thing therein contained to the contrary notwithstanding, shall from December 31st, 1028,
which is fixed as the date of exccution of this Agreement, be modified and amended to
read henceforth as follows:

1. Definitions

The word “Airplane” as used in this agreement shall be understood to mean any form
of heavier-than-air craft, using wing surfaces for sustaining it, and to include such indirect
power plant appurtenances as radiators, oil-coolers, fuel and oil tanks, and motor controls;
but not to include the engine and such engine accessories as propellers, propeller hubs,
super-chargers, starters, magnetos, mufflers, carburctors and reduction gears.

The words “Airplane patent,” as used in this agreement, shall be understood to mean
any patent covering inventions for or capable of use in or in connection with airplanes,
including such indirect power plant appurtenances as radiators, oil-coolers, fuel and oil
tanks, and motor controls; but not including the engine and such engine accessories as
propellers, propeller hubs, super-chargers, starters, magnetos, mufflers, carburetors and
reduction gears. .

The words ‘“‘selling price,”” as used in this agreement, shall be understood to mean the
manufacturer’s regular selling price of an airplane, completely equipped according to con-
tract, if and when delivered under formal written contract, or in the absence of such
contract, a_completely equipped airplane ready to operate, as above defined, minus the
then prevailing selling price of the engine and such engine accessories as propellers, pro-
peller hubs, super-chargers, starters, magnetos, mufflers, carburetors, and reduction gears,
irrespective of any and all discounts and rebates of whatsoever character.

I1I. Licenses and Powers Granted

The “Subscribers’” grant, agree to grant and cause to he granted to each other, licenses
to make, use and sell airplanes—under all airplane patents of the United States now or
hereafter owned or controlled by them or any of them, or by any firm, corporation or
association owned or controlled by them or under which they or any of them, or any
such firm, corporation or association, have or shall have the right to grant licenses—in
and throughout the United States, its territories and dependencies, for use therein or
ahroad, except that no rights, express or implied, are hereby granted under any foreigen
patents, nor shall said rights or the license herein provided for, apply to or include the
use of said patents in their application to other than airplanes.

1 licenses provided for herein shall run to the full end of the term of the letters
patent under which the license is or is to be granted and shall be personal, indivisible,
non-assignahle and irrevocable, except for the causes and in the manner hereinafter stated.
. The “Subscribers” hereby designate, constitute and appoint_the “Company’” (and the
‘Company’’ hereby accepts the appointment) as their true, sufficient and lawful agent and
attorney in fact, for them and in their respective names, to make and execute licenses in
writing in the form hereto annexed, and to deliver the same to those of the “Subscribers”
who, at the time, are stockholders of the “Company” not in default hereunder and ‘who
shall have executed an agreement in writing of like tenor to this; and to enforce said
licenses and any and all other obligations (including the obligation to make payments)
of the ‘““Subscribers” under this Agreement and the “Subscribers’” hereby give and grant
unto said “Company” as full, complete and ample power and authority in the premises as
the “Subscribers” themselves now have and possess.

The “Subscribers” herehy designate, constitute and appoint the “Company” (and the
“Company” hereby accepts the appointment) as their true, sufficient and lawful agent and
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attorney in fact, for them in their respective names, to make and execute licenses to the
Government of the United States and/or the various branches, bureaus and departments
thereof, for the use by the Government and/or the various branches, bureaus and depart-
ments thereof of the patents covered by this Agreement, upon the agreement by the
Government of the United States and/or the various branches, bureaus and departmenis
thereof, to pay to the “Company” the rates of royalty fixed in Paragraph VII hereof, and
to demand and reccive of the Government of the United States and/or the various
branches, bureaus and departments thereof, royalties due the “Company” and to give the
said Government of the United States and/or the various branches, bureaus and depart-
ments thereof, receipts for royalties so collected, and to disburse the royalties so received
in the same manner as the “Company’” is herein authorized to disburse the royalties
received by it from the “‘Subscribers™ hereto.

All licenses provided for herein, when made, executed and delivered in accordance
with the provisions hereof, shall have the same force and effect as if they had been exe-
cuted and delivered by the “Subscribers” themselves.

111. Covenants of Further Assurance

(a) Each “Subscriber” now or hereafter, having rights under any United States air-
plane patent or invention, of such character that it has legal right and power to procure
the grant of rights thereunder to others, but is not itself empowered to grant such rights,
covenants to procure the exccution of such further instrument as may be necessary to
empower the “Company” to grant rights under such patent, or with reference to such
invention, to the extent and in the manner herein provided. .

(b) Each *“Subscriber’” covenants that it will not contract for or obtain any rights
under any such patent or invention in such manner that its owner would be prevented
from granting to other “Subscribers” hereto similar rights on the same terms unless the
“Subscriber” obtains, at the same time, the further privilege to grant rights under said
patent or said invention, whereby the same may and will be brought under the operation
of this instrument.

1V. Covenants Against Other Licenses

Each “Subscriber’” covenants that it has not heretofore and will not hereafter enter
into any contract or arrangement, whereby its privileges under United States airplanc
patents, issued or to be issued,. inventions and rights, owned or controlled by it, have
been or shall be diminished or sarrendered so as to exclude or restrict the operation of
this instrument in respect thereto. FEach **Subscriber” further covenants that it will not
grant licenses under any such patents for use in airplanes, with reference to which it is
receiving royalties hereunder, to any other person, firm or corporation on more favorable,
or lower terms of royalty, than those herein provided, or which may become more favorable
or lower during the term of such license,

V. After Acquired Patents

When a “Subscriber” shall hereafter acquire a United States airplane patent, or any
right thereunder, he shall be entitled to compensation for the use thereof if the patent or
patent right covers an invention which secures the performance of a function not before
known to the art or constitutes sn adaptation for the first time to a commercial use of an
invention known to the industry to be desirable of use but not used becaunse of lack of
adaptation, or is otherwise of striking character or constitutes a radical departure from
previous practice, or if either the price paid therefor or the amount expc ided in_develop-
ing the same is such as to justify such compensation, provided that at the time said patent
or patent right is reported to the “Company” as required in subdivision (b) of Paragraph
VI, the “Subscriber” claims such compensation and states the grounds on which such
claim is based. Such report and claims shall be subxpnted to a Bo:}rd of Arbitration to
be selected in the manner provided for in Paragraph XIV hereof, which Board shall deter-
mine whether such compensation shall be paid, and if so, the total amount thereof and
the rate of royalty, or other payments which shall be paid (toward such compeunsation)
by each “Subscriber” upon the issuance of a license under said_patent and the use by any
“Subscriber” of the subject matter covered by said patent, and shall also fix the time or
times when said royalties or other amouuts shall be paid. Lxcens?‘s shall l)e,,lsspeq to each
“Qubscriber” as a matter of course, through the offices of the “Company” within thirty
days (30 days) after the rendition by such Doard of Arbitration of its final report, whether
or not compensation, under such after acquired patent, is or is not required to be paid.

VI. Reports to the “Company”

The following reports in writing shall be rendered to the “Company” by each “Sub-
scriber’” at the time or times hereinafter set forth: . .

(a) At the time of the execution of this Agreement each *‘Subscriber” shall report
all United States airplane patents and inventions together with serial numbers and filing
dates of all pending applications for such patents and all rights under such patents and
inventions then owned or controlled by it, but no omission from such report shall exclude
the patent, application or right so omitted from the operation of t,}}ls Agreement.

(b) Within thirty days after the acquisition by any “Subscriber” of any United S_tat.es
patent (other than patents to be issued upon inyentions now owned by it) ‘or right within
the scope of this Agreement, each such “Subscriber’ shall report such acquisition together

with all the facts known to it as to such patent or right and its manner of acquisition.



300 Aircraft Year Book

If such “Subscriber” claims that additional compensation should be paid to it for licenses
under such patent or right, it shall so claim in its report.

(c) On the 1oth days of January, April, July and October, in each year, each “Sub-
scriber” shall report the number of airplancs (with or without cngnus) sold and delivered
by it, together with the names of the purchasers, the selling price of each airplane, and
tie dates of delivery, or the number of airplanes put into usce for other than experimental
or development purposes, and the number of airplanes (with or without engines) shipped
out of the United States, during the preceding three calendar months.

(d) Each License to other than *““Subscribers” as provided in Paragraph IV hereof,
shall be reported within thirty days after its dclivery.

(e) Each suit instituted against infringers of thie patents licensed hereunder shall be
reported in a reasonable time,

The first report under sub-division (¢) hercof shall be made by ecach *“Subscriber”
on the tenth day of January, April, July or Octoler first occurring after it has become a
“Subscriber” hereto and shall cover the period from December 31, 1928, to the first day
of the month 1 whiclh the report is due,

Each of the “Subscribers’” hereto shall kecp separate books of account ~.h(n\mg ali
Lusiness done under or subject to the operation of this Agreement. The “Company” may
at any time have a New York Certified Public Accountant to be designated by it, awdit
such books of account of the “Subscribers” together with such other accounts as the
accountant may deem necessary, in order to verify or correct thc report herein provided
for, and the “Company” shall have such audit made when any “Subscriber” so demands.
Such audit, however, shall be limited to ascertaining whether the reports herein provided
or are propcrl) made and to correcting the same, if necessity for correction shall appear.
No information obtained from any sucl audit shall he reported by the accountant or given

to any of the parties hereto, except as it directly applies to the reports required by this
Agreement.

VII. Payments to the ““Company”

Each “Subscriber” agrees to pay into the treasury of the “Company’™ on the 1oth
days of January, April, July and October in cach year the following sums of money, to wit:

(a) On each airplane, with or without engine, required to be up()llul as provided, in
sub-division (c¢) of Paragraph VI hereof, the sum of two per cent (2% ) of the selling
price of such ’UTDLHIL with a maximum of Two Hundred Dollars ($200) on any one air-
plane regardless of its cost or selling price until such time as the Curtiss Airplane &
Motor Company, Inc., shall have been paid the aggregate sums provided for in Paragraph
VIII hereof, or until United States Patent \o 1,203,550 issued October 31, 1916, shall
have L‘\]’)llt_(l

(b) On_each airplane, with or without engine, required to be reported as provided
for in sub-division (c) of Paragraph VI hereof, such sum not to exceed one-quarter of
one per cent of the selling price of such 'mpl:mc but in no case to c\cud twenty-five
dollars ($25.00) per airplane, as the Board of Directors of the “Company’” may, from time
to time, fix and determine as payable after October 31, 1933, or after the above mentioned
dggrcgate sums shall have been paid to the Curtiss Alrpl.mc & Motor Company. Inc.

(¢) Such amount or amounts as the Board: of Arbitration may specify as special com-
pensation for after acquired patents as provided in Paragraph V lhereof, and required to
be reported in sub-division (b) of Paragraph VI.

(d) All royalties received under Licenses referred to in sub-division (d) of Para-
graph VI,

(e) All monies received as the result of suits reported under sub-division (e) of Para-
graph VI less deductions for actual cost to the Subscriber of such suit.

Each “Subscriber” who shall become a party hereto after the thirty-first day of
December, 1928 shall on the 1oth days of January, April, July or October next there-
after occurring pay to the ‘“‘Company” those amounts which it would have been obliged
to ]’éay in accordance with the foregoing if it had been a “Subscriber’” on December 31
192

Monies paid into the treasury of the “Company’” pursuant to any provisions hereof
shall not be or constitute or be deemed to be or constitute the assets, property or profits
of said “Company” but shall be received and disbursed by it as the agent and the attorney
in fact of the ‘“Subscriber” in the manner and for the purposes herein mentioned.

VIII. Payments by the “Company”

Out of the monies paid into the treasury of the “Company’” pursuant to the provisions
hereof and of the predecessor agreements hereinabove mentioned, the following payments
shall be made by the Company on the 2oth days of January, Apnl July and October in
each year, to wit:

(a) To the Curtiss Aeroplane & Motor Company, Inc., eighty-seven and one-half
percent (8714 9%) of all sums received on account of each of said airplanes with reference
to which payments have heen or shall be made in accordance with sub-divisions (a) and (d)
of Paragraph VII hereof, until the payments so made to Curtiss Airplane & Motor Com-
pany, Inc., under the or1gmal Cross-License Agreement, when increased by the payments
made after the execution of this Amended Agreement, shall aggregate the sum of Two
Million Dollars ($2,000,000) or until the United States Patent No. 1,203,550 issued Octo-
ber 31, 1916, shall have expired, when all payments to it hereunder shall cease, except
as hereinafter provided.

X To each of the “Subscribers” entitled thereto such amounts as may have been
paid to the “Company’ with relaticn to the use of after acquired patents in accordance
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XIV. Arbitration of Claims and Disputes

In case of any dispute or controversy between the “Subscribers” hereto, or between
the *Subscribers”” and the ‘““‘Company” or in case of a claim by a “Subscriber” for
special compensation for license undeér patents or rights hereafter acquired by it, or in
case of breach of this Agreement, the said dispute, controversy, claim or breach shall,
within thirty days after a “Subscriber” or “Subscribers” shall have given notice in writing
to the “Company’ or the “Company” shall have given notice in writing to the “Sub-
scribers” herecof, be referred to a2 board of disinterested arbitrators consisting of three
persons, for determination.

In the case of a claim for special compensation, one member of such Board of Arbitra-
tion shall be appointed by the Board of Directors of the ‘“Company,” another by the
“Subscriber” making the claim and the third by the other two arbitrators.

In the case of any dispute between the “Company” and a “Subscriber” or “Sub-
scribers” one member of the Board of Arbitration shall be appointed by the Board of
Directors_of the “Company,” another by the “Subscriber’” (or if more than one “Sub-
scriber’” is invelved in the same dispute, then by a majority of those so involved) and
the third by the other two arbitrators.

In case of a breach of this Agreement asserted by the “Company’” or a “Subscriber’”
against another “Subscriber,” one member of the Board of Arbitration shall be appointed
by the Board of Directors of the “Company” another by the “Subscriber” against whom
the assertion of breach is made and the third by the other two arbitrators.

If either the Board of Directors or the “Subscribers” fail to appoint a member of
the Board of Arbitration within the time specified the other party or parties may appoint
such member or fill such vacancy,

The decision of a majority of the members of said Board upon all matters submitted
to them for adjudication shall be final and binding upon all the partics hereto.

XV. Release to “Subscribers”

The “Subscribers” hereby waive and release any and all claims which they or any
of them may have had against each other for damages and profits on account of anv
infringement or alleged intringement prior to December 31, 1928, of any patent included
within this instrument in the manufacture, sale or use of airplanes.

XVI. Binding Upon Parties, Controlled Companies, Legal Representatives, Etc.

This Agreement is binding upon the parties hereto and their several successors, legal
representatives_and assigns, but shall inure to the benefit of only their several successors
in business. Each “Subscriber” agrees that all persons, firms and corporations now or
hereafter controlled by it and engaged in the manufacture of airplanes, or owning or cou-
trolling United States airplane patents, shall be caused to execute this Agreement.

XVII. Execution of Agreement

e Nothing herein contained shall be construed to relieve either the “Company” or any

Subscriber” hereto_of any act or obligation to be performed or any duty to be fulfilled
under the terms and conditions of the original Cross-License Agreement as amended April
19, 1918, and January 12, 1923, respectively, which act, obligation or duty, as and of
Decemb.er 31, 1928, shall remain at such time unperformed or unfulfilled.

This Agreement may be executed by the “Subscriber” in any number of counterparts,
but when so executed shall constitute but one and the same Agrcement, and shall be as
binding, and of the same force and effect as if all the “Subscribers” had executed hut
one and the same instrument, and as if all exccutions had been dated December 31, 1928,
which date shall be the date on which this Agreement becomes effective,

This Agreement of December 31, 1928, amending the original Cross-License Agree-
ment of July 24, 1917, in turn amended by the Supplemental Agreements of 1918 and
January 12, 1923, respectively, shall, for convenience, be referred to as

“THE AMENDED CROSS-L.LICENSE AGREEMENT OF DECEMBER 31, 1928.”
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or trust company, a certification of the course by a civil engineer, a full outline of all
details and an announced program of c¢vents with the number of events, schedule of prizes,
entrance rnqmrum,nte, closing dates, fees, method of starting, timing, rules of race,
protests, pilots’ mecting and when the prizes  will be awarded—all in accordance with
Chapter 1V, F. A, I. Regulations. After provisions have been satisfactorily fulfilled, the
N. A. A, issues a sanction certificate,

Events Sanctioned by N. A. A, in 1928

Lo ADI it e e e et e Kansas Air Tour, from Wichita, Kan.
2o May 19, e e i Curtiss Marine Trophy Race, Washington, . C.
30 May 30. ..t i e i e e National Balloon R.’ICL, Pittsburgh, Pa,
4. June 29-30... veriereneanee Stout and Mulvihill Model Contests, Detroit, Mich,
5. June 3o- _]uly Lo U National Air Tour started from Detroit, Mich,
6. JUNE 30 ...ttt itatinreeeennonnnnn ordon Bennett Race, Detroit, Mich,
7. AUg. 10-12.....00en.n weseoes...Colorado Springs, Culo.. Air Meet
S T oY S TN Altoona, Pa., Balloun Race
9. Sept. 8-16.. .National Air Races, Mines Field, Los Angeles, Call
1O, SEPl. 20-22. i e it et Los Angeles-Cincinnati Air Race
15, SePt, 20, vttt e it e Idaho Air Races and Circus, Boise, Idaho
12, 00t v ettt ittt i e e e e e, Wilmington Air Meet, Wilmington, Del.
13, N OV, 9 10,1 ittt itnniieteennenasannasosannresonneesanns Jackson, Miss.,, Air Meet

THE DANIEL GUGGENHEIM FUND FOR THE PROMOTION
OF AERONAUTICS, Inc.

598 Madison Ave., New York
DANIEL GUGGENHEIM, Founder

Officers

Harry F. GueouNHEIM, President.
Exsory S. Laxn, Vice-President.
J. W, MiLregr, Secretary.

Trustees
H. 1. Cone. . A. A, Michelson, John D. Ryan.
¥. Trubee Davison. Robert A. Millikan. Orville Wright.
W. F. Durand. Dwight W. Morrow. Emory S. Land.

Charles A. Lindbergh, Elihu Root, Jr. Harry F. Guggenlieim.
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In 10,472,024 miles of scheduled flying with 52 2,934 passengers (more than five hundred
and twenty million pilot-passenger miles) on the air transport routes in 19:8, fatalities
were limited to ¢ ptlots and 13 passengers. Of these, the majority were attributed to
lack of proper navigational facilities both in the planes and on the surface, which imposcd
forced landings in bad weather. Storms and fog at night, or by day, obliterated the land-
marks and forced the planes to land off their regular routes. In 55 of the total 85 acci-
dents on the transport lines there were no injuries.

While 11 pilots and 8 others were killed in experimental flying there were no injuries
in 25 of the total 49 accidents in that field. Experimental work involves tests of new
theories and newly designed equipment, and should not be cited as a criterion of safety
in ordinary commercial flying.

Twenty-nine per cent of all the accidents were attributed to poor technique. Poor
technique connotes improper instruction, If only the private owners, the recent students
and the pilots engaged in test flying or other hazardous work were considered, the per-
centage of accidents attributed to poor technique would be much higher.

The inadequately trained pilot may have a good ship and he may have been able to
pass the required examination for a license, bt his judgment may fail in an emergency
which to the skilled aviator would mean nothmg more than proper guidance of his machine.

The Department of Commerce in analyzing each accident found that the number
caused by faulty equipment was steadily decreasing, due largely to the responsibility
assumed by a growing number of manufacturers and operators who carefully provide
against structural failure and produce or maintain their machines in first class condition,
A sccond reason for the falling off in equipment failures is the increased facilities with
which the Department of Commerce is able to exercise official control.

If that appears to put the majority of accidents squarely up to the deficiencies in
pilot instruction, one will find in that quarter several factors which promise much for the
immediate future.

The Aeronautical Chamber of Commerce is establishing an approved list of flying
schools having certain definite and efficient standards of teaching and training. The
Department of Commerce is gradually exercising the degree of control and discipline per-
mitted under existing law, And there is reason for belief that the power and authority of
the Department shall soon be enlarged by Act of Congress.

Again, while 29 per cent of the accidents were attributed to poor technique the pilots
were blamed for more than that, TForty-nine per cent of the total were found to have
used bad judgment with poor technique, they disobeyed orders or were negligent and
reckless. It will also be noted that a large number of the accidents occurred to unlicensed

planes in the hands of unlicensed pilots.

Accident Summary
Calendar Year 1928

Number l Persons Killed Severcly Infured
Kind of Flying o - -
Accidents Pilots ‘ Passengers Pilots Passcngers
Scheduled ....... AN 85 9 13 7 1
Student Instructxon - 134 28 19 26 25
Experimental ......... 49 11 8 4 I
Miscellaneous ......... 794 105 175 117 141
Total ............ 1062 153 215 154 168

Principal Contributing Causes

Collision in air with other machines.... ... ... ii. ittt tiinneiinnanann 8
Collision on or near the surface with other than aircraft 8s
Forced landings due to failure of power plant..... ... ue e int e ineerannnnnnn 54
Forced landings without failure of power plant............. 242
QOther landin el ot s 12 08 - 19.4
Take-off accidents......... . o il i 122
Taxying accidents.. .. ...ttt it iiae e e 27
Fire in the air. ..o it ittt ittt st it e tiae e ternnaneenannn 9
MASCOIIAMEOUS  wva s st ot e it s a et e et ae e e e et et e e s e enes et s nneaaeanesnennsens . 83
UBKIOWIL ottt ittt ettt tte ettt e ettt e e aeeaenaesansssanserenseenaseeneeennn 12
B 0 e e a e it 1,062
Federal Status of Aircraft and Pilots

Airplanes Pilots

Licensed .o.v.ivrnet ittt e e e o 6
Temporary number for plane................... .. ... ... ... . ... :?63 55
Letter of authority for pilot......... ... ... oo vmunn 157
Unlicensed . ... ..ot it 190 349

1,062 1,062
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Crissy FieLo—(Ninth Corps Area). P. O. Presidio of San Francisco, Cal. o1st Obs, Sq.
15th Photo Section. " .
Crockert, FT.—(Eighth Corps Area). P. O. Galveston, Iexas.  Hdgr., 3d Attack Gp.,

8th, goth Attack Sqgs. 6oth Service Sq. .

Crook, Fr.—(Seventh Corps Area). P. O. Ft. Crook, Ncbraska. Corps Area Hdqyr.
Flight. Intermediate Landing Field. Reserve Flying.

CUMBERLAND LANDING Frero—(Chief of the Air Corps). P. O, Cumberland, Md. Inter-
mediate Landing Field. . . .
Detro1T, Micu.—(Chief of the Air Corps). 1, O, Soz Farwcell Bldg.,, Detroit, Mich,

Procurement Planning RQ]’H‘LSLH[J[I\L‘ . .

Doop_Fierp—(Eighth Corps Area).—P. O. Ft. Sam Houston, Texas.  Airdrome.  12th
Obs. Sq. 1st Photo Section, . .

Doucras, Arizona—(Eighth Corps Area). P. O. Douglas, Arizona.  Airdrome. Inter-
mediate Landing Field. .
DrypeEN, Texas—(Eighth Corps Area). P, O. Dryden, Texas. Border Patrol Station.
Airdrome. Intermediate Landing’ Field, o L
Duscan FieLp—(Chief of the Air Corps). 1. O. San Antonio, Texas. Air Corps

Training Center. Supply and Repair depot.

Encewoop ArseNaL—DP. O, Edgewood, Md. Air Corps Detachment. .

FairRFIELD AIR DEPoT—(Chief of the Air Corps). . O. Fairfield, Ohio. Supply and Re-
pair Depot. Field Service Station.

France Fiern—(P. C. Depot). P. O. France Ficld, Canal Zone. 6th Composite Group
Hdqr., 7th Obs. Sq, 12th Photo Scc.  63d Service Sq.  2gth Pursnit Sq. 2s5th
Bomh. Sq. Aerial (,oast Defense.  Air Corps Dand, L .

Garpex City—(Chief of the Air Corps). P. O. long Island, N. Y. Air Corps Repre-
sentative Curtiss Aeroplane & Motor Corp. .

Harnox Fierp—(lighth Corps Area). I’. 0. Muskogee, Oklahoma. Intermediate Land-
ing Field.

HOUSTgO\' Fr, Saym—(Eighth Corps Arca). P. 0. Ft. Sam Houston, Texas. Airway
Control Officer. (See Dodd Field).

Kerry Frenp—(Chief of the Air Corps). P. O. Kelly Field. Texas. Advanced Flying
School. r1oth School Group Hq. 24th School Wing Heq. goth, g1st, 42d, 43d
School Sqgs. 68th Service Sq. 22d P'hoto Sec.  3oth, 48th, School Sqgs. Flying
Cadet Detachment. Air Corps Band.

KinbLey Fienp—(P, Dept.) T, O, Ft. Mills, Corregidor, P. I.  2d Obs. Sq. .

LANGLEY FIELD—(Chief of the Air Corps). P. O. Hampton, Va. Iq. 2d Wing. 19th
Airship Co. Hq. 2d Bomb. Group. z2oth, 4oth, 96th Bomb. Sqgs., 58th, soth Service
Sqs. 2d Photo Sec. Tactical School. Flying Ticld. ) .

LeavenworTi, Fr.—P. O. TFt. Leavenworth, Kansas., Air Corps Det. Intermediate
Landing Field.

LittLe Rock Air DepoT—(Chicf of the Air Corps). P. O. Little Rock, Ark. Supply
Depot. TFlying Field. . . .
LoGgan FIL Lo—(Third Corps Area). P. O. Dundalk, Md. Intermediate Landing Field.
Flying Field for rosgth Obs. Sq., Md. Nat. Guard. .
LorpsBUrRG— (Eighth Corps Area). P. 0O. Lordshurg, N. M. Airdrome. Intermediate

Landing Field.

Love FieLp-—(Eighth Corps Area). P, O, Dallas, Texas. Intermediate Landing Field.

Luke Frern—(H. Dept.) P. O, Honolulu, Hawaii. Iq. sth Composite Group. 4th Obs,
Sq. 23d, 72d Bomh, Sqs. 65th Service Sq. rith Photo Sce.  Aerial Coast Defense.

LuNKEN ATrRPORT—(Fifth Corps Area). P. O. Cincinnati, Ohio. (Station C.) Airdrome.
Intermedinte Landing Field. Reserve Airdrome, X

McInTtosi, Fr.—(Eighth Corps Area). P. O. Ft. McIntosh, Texas. Inutermediate Land-
ing Field,

MarcH Fierp—(Chief of the Air Corps). IP. O. Riverside, Cal. Trimary Flying School.
13th School Group Hq. yoth Service Sq. 23d Photo Section. 47th School Sq.
53d, s4th School Sqs. Flying Cadet Det.

MarrA, Camp—(Eighth Corps Area). DI. O. Marfa, Texas. Airdrome. Intermediate

Landing Field,
venth Corps Area). I. O. Ft. Riley, Kansas. 16th Obs. Sq.

MARSHALL
9th Photo Section.

MaxwerLL FieLo—(Fourth Corps Area). T. O. Montgomery, Ala, 224 Obs. Sq. (less
det. at Ft. Bragg). 4th Photo Section,

MippLETowN AIr Deror—(Chief of the Air Corps). DP. O. Middletown, Pa. Repair and
Supply Depot. Flying Field.

Mrrcuer Fierp—{Second Corps Area). P. O. Mitchel Field, L. N. Y. Hq. oth Obs.
Group. 8th, 14th Photo Sections, 1st, sth Obs. Secs. '6 st Scr\ue Sq.

New York—(Chief of the Air Corps). P. O. 39 Whitehall St., New York City, N. Y.
District Property and Survey Officer. District Office Procurement Section (Material
Division). Procurement Planning Representative.

Nicuors, Camp—(P. Dept.) P. O. Maricaban, Rizal, P. I. Hq. 4th Composite Group.
66th Service Sq. 6th Photo Section. 28th Bomb. Sq. Philippine Air_ Depot,
NortoN Fierp—(Fifth Corps Area). P. O. Columbus, Ohio. Corps Area Hq. Flight,

Intermediate Landing Field. Reserve Airdrome.

Orryrr Fierp—(Seventh Corps Area). P. O. Ft. Crook, Nebr. Corps Area Hq. Flight.
Intermediate Landing Field, Reserve Flying.

PFARIS_OD;dFIELD—(l\Inth Corps Area). P. O. Vancouver, Wash. Intermediate Landing
1€

Puririies FiELp—P. O. Aberdeen Proving Ground, Md, Det. 49th Bomb. Sq.
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PitrsBurRGH  AIRPORT—(Third Corps Area). P. O. Pittsburgh, Pa. Airport. Inter-
mediate Landing Ficld. Reserve Airdrome.

Povz]__l’llf:ll.n—(l-"ounh Corps Area). P. O. Ft. Bragg, N. C. Det. 22d Obs. Sq. Flying
cteld,

Post FieLp—DP. O. Ft. Sill, Oklahoma. 88th Obs. Sq. Flying Field.

Ricitarps FieLp—(Seventh Corps Area). P. O. Kansas City, Mo. Intermediate Landing
Field. Reserve Airdrome. (Part of Kansas City Municipal Airport.)

RockwELL Fierp—(Chief of the Air Corps). P. O. Rockwell Field, Coronado, Cal.
Supply and Repair Depot.  Flying Field. 7th Bomb. Group Hq. 1:1th Bomb. Sq.
95th Pursuit Sq.

RossI I’lb:]LD—-—(I.\'inth Corps Area). P. O. Arcadia, Cal. Det. 91st Obs, Sq. Intermediate
.anding  Field,

Sax ANTONIO AIR DEPOT—(Chief of the Air Corps). P. O. Duncan Field, San Antonio,
Texas.  Supply and Repair Depot. . . .
Saxp Poist—(Ninth Corps Area). P. O. Seattle, Wash., Intermediate Landing Field.

Reserve Airdrome.
© Sax Fravcisco—(Chief of the Air Corps). P. O. Room 623 Exchange Block, 369 Pine
Street, San Francisco, Cal. Procurement Planning Representative. .

SaNTA Monica—(Chief of the Air Corps). P. O. 2335 Wilshire Blvd.., Santa Monica, Cal.
District  Procurement Office, Production  Manager., Air  Corps Representative
Douglas Aircraft Co.

Scnoex Fien—(Tifth Corps Area). P. O. Ft. Benjamin Harrison, Ind. Intermediate
Landing Ficeld. Reserve Airdrome.

Scort FieLp—(Chief of the Air Corps). P. O. Scott Field, Belleville, Il 8th, oth,
12th Airship Cos.  2ist Airship Group Hq. 21st Photo See. 24th  Airship Service
Co.  Balloon and Airship Scheol.  Air Depot. Cadet Det. Flying Field.

SEATTLE—(Chief of the Air Corps.) P. O. 9 Doeing Airplane Co., Georgetown Station,
Secattle, Wash. District I’rocurement Office.  Air Corps Rep. Boeing Airplane Co.

SELFRIDGE FIELp—(Sixth Corps Area). T. O. Mt. Clemens, Mich., Hq. 1st Pursuit
Group. s7th Service Sq. 17th, 27th, 94th Pursuit Sqs. Flying Field. 35th Photo

. Secction, 15th Observation Sq. . .

SuerinaN, Fr.—(Sixth Corps Area). P, O. Ft. Sheridan, Il Corps Area Hq. Flight.
Intermediate Landing Field. . . . .

Tucson—(Eighth Corps Area). P. O. Tucson, Ariz. Airdrome. Intermediate Landing
Field,

WhetLer Fiero—(H. Dept.) P. O. Schoficld_Parracks, Honolulu, Hawaii. 18th Pursuit
Group. 6th, 1oth Pursuit Sgs. Flying Field. . .

WoopwarD FreLn—(Ninth Corps Area). P. O. Salt Lake City, Utah. Intermediate Land-
ing Field. Reserve Airdrome. . . N

WRiGHT FreLp—(Chief of the Air Corps). P. O. Dayton, Ohio. Materiel Division.
Engineering School. Experimental Engineering Section.  Procurement Planning
Representative. Repair and Maintenance Section.  Industrial War Plans.  Field
Service Section Procurement Sec.

Special Service Schools—Advanced Flying School, Kelly Field, Texas; Primary
Flying School, Brooks Field, Texas; Primary Flying School, March Field, Cal.; Tactical
School, Langley Ficld, Hampton, Va.; Technical School, Chanute Field, Rantoul, Ill.;
Engincering School, Wright Field, Dayton, Ohio; School of Aviation Medicine, Brooks
Ficld, San Antonio, Texas; Balloon and Airship School, Scott Field, Bellville, Iil.

Matériel Division
Wright Field, Dayton, Ohio
Brig. General William E. Gillmore.

Licut. Colonel—FHarry Graham. . .

Majors—Alfred H, Ilobley, Jacob H. Rudolph, Leslie MacDill, Harold S. Martin,
Jacob E. Fickel, C. \W. Howard, R. M. Jones. . .

Captains—\illiam H. Crom, Gerald E. Brower, Oliver P. Echols, Morris Berman,
William F. Volandt, William B. Mayer, Theose E. Tillinghast, Oliver S. Ferson, Albert
W. Stevens, Robert Kauch, Shiras A. Blair, Robert G. Breene, C. V. Finter, H. V.
Hopkins, Edgar 1’. Sorensen. . N

Lieutcnngnts—lﬁlicl;t \W. Dichman, Edwin E. Aldrin, Alonzo M. Drake, Lewis R. P.
Reese, Carl F. Greene, Grandison Gardner, John P. Richter, Harry A. Sutton, Edwin E.
Page, Franklin O. Carroll, Alired J. Lyon, Eugene L. Eubank. Lawrence A. Lawson,
Bayard Johnson, Albert C. Foulk, James H. Doolittle, Harry A. Johnson, Albert F. Hegen-
berger, Malcolm S. Lawton, Cortlandt S. Johnson, Eugene C. Batten, Raymond C. Zettel,
Bennett E. Myers, Barney M. Giles, Donald D. FitzGerald, George P. Tourtellot, Clarence
E. Crumrine, William N. Amis, James T. Hutchinson, Ivan G. Moorman, Leroy M. Wolfe,
Reuben C. Moffat, Harry G. Montgomery, Edward M. Powers, Ennis C. Whitehead, John
A. Laird, Jr., Howard Z. Bogert, Samuel P. Mills, Glenn T. Lampton, Austin \W. Marten-
stein, Donald F. Stace.
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Air Corps National Guard Units

1o1st Obs. Sqdn. & Photo Sec., Mass. Nat'l Gd.. Boston Airport, Boston, Mass,
102d  Obs. Sqdn. & Photo Sec., N. Y. Nat'l Gd. Miller Field, Staten Island, N.

103d Obs. Sqdn., Penna. Nat'l Gd............. Philadelphia, Pa.

ro4th Obs. Sgdn. & Photo Scc., Md. Nat'l Gd...Logan Field, Baltimore, Md.

1o5th Obs. Sqdn. & Photo Sue., Tenn. Nat’l Gd. McConnell Field, Nashville, Tenn.

106th Obs. Sqdn. & Photo Sec., Ala. Nat’l Gd..Roberts Ficld, Birmingham, Ala.

1o7th Obs. Sqdn. & Photo Sec., Mich. Nat'l Gd. Route g, Box 4353, Detroit, Mich.

108th Obs. Sqdn., Illinois Nat’'l Gd............ Chicago, 1ll. i
1o9th Obs, Sqdn. & Photo Sec., Minn. Nat’l Gd. Chamberlain-Wold Field, St. Paul, Minn,
rroth Obs, Sqdn. & Photo Sce., Mo. Nat'l Gd.. Anglum Field, St. Louis, Mo.

111th Obs. Sqdn. & Photo Sec., Texas Nat'l Gd. Ellington Field, Houston, Texas.

112th Obs. Sqdn., Ohio Nat'l Gd............... Cleveland, Olio.

113th Obs., Sqdn. & Photo Sec., Ind. Nat’l Gd.. Indianapolis, Ind.

115th Obs. Sqdn. & Photo Sec., Cal. Nat’l Gd...lLos Angeles Airport, Griffith PPark, Cal,
116th Obs. Sqdn. & Photo Sec., Wash. Nat'l Gd.Parkwater Aviation Field, Spokane, Wash,
118th Obs. Sqdn. & Photo Scc., Conn, Nat'l Gd. Municipal Airdrome, Hartford, Conn.
1zoth Obs. Sqdn. & Photo Secc., Colo., Nat'l Gd.. lL.owry Field, Denver, Colo.

154th Obs. Sqdn., Arkansas Nat’l Gd.......... Little Rock, Ark.

Corps Area and Department Air Officers

First Corps Area...... Army Base, South Boston, Mass...... Captain C. \W. Ford
Second Corps Area.... Governors Island, N. Y.............. Col. T. A. Baldwin, Jr.
Third Corps Areca..... Standard Qil Bldg., Baltimore, Md.. Lt. Col. Harry Graham
Fourth Corps Area.... Oakland City Station, Atlanta, Ga... (None)

. Ft. Hayes, Columbus, Ohio........... Maj. H. C. K. Muhlenberg
. 1819 W. Pershing Road, Chicago, Ill.. Capt. E. E. W. Duncan
. Ft. Omaha, Ncbr .....Maj. H. J. Houghland

Fifth Corps Area..
Sixth Corps Area.
Seventh Corps Are

Eighth Corps Area...., Ft. Sam Houston, Texas........covs. Maj. W. N, Hensley, Jr.
Ninth Corps Area..... Presidio of San TFrancisco, Cal....... Maj. H. B. Clagett

The Philippine Dept... Manila, P. 1......ciiirineiniinnn. dMaj. W. G. Kilner

The Hawaiian Dept... Ft. Shafter, T. H.........cevuin.n I.t. Col. A. G. Fisher

The Panama Dept..... Quarry Heights, Balboa Heights, C. Z Lt. Col. J. H. Howard

Strength of the Army Air Corps
Dec. 31, 1928

Commissioned Officers. ..ottt it iireiinnrenraseeeeeneanaenns 1086
Stidennt OffiCeTS. ittt ittt e et ettt et 104
5] Lo 957

Enlisted men. ... i it i i i e it 10311
0521 ] PN 280
(048] 1V V- e 2983

Air Equipment

Attack Alrplanes. ...t iit ittt e 69
Bombardment Airplanes......co.eeereieeerierenneenennnn 61
Observation Airplanes.......oeeerovnereeunneeernannnsan 459
Pursuit Airplanes.. ... ...iiiiiiiiennineenanneanennn 190
Training Airplanes. .. ...oueiiiriinnniinineeensnnnnanes 302
Cargo AIrplanes. ... ut e e 30
Strength of Air Corps Organized Reserves
Officers ittt i e e 6605
D28 o 3545
Number of Civilian Employees, Dec. 31, 1928
Fairfield Air Depot...c.uuiinnrnin v iiae . 396
Little Rock Air Depot....ovoun vt nenanenns 8
Middletown Air Depot.....cuvueeeeese e s raanannn 269
San Antonio Air Depot.....ovivsveeeennrereenenennnnn 467
Rockwell Air Depot. .ouevur e ir s eaeeenneneenn 219

Army Flying Time and Distances
Calendar Year 1928

Heavier-than-air ... .o i 213,204 hours
Lighter-than-air ........ ... ... . . 3,074 hours
Total flying time........ . .. ... . ... ... 0 . . . . .l 216,279 hours

Miles flown .....oouuaoooo o 19,546,450 miles
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1 Pursuit, Model XP-10......... e Curtiss Aeroplane & Motor Co., Inc.
3 Pursuit, Model P-rr... ..ol Curtiss Aeroplane & Motor Co., Inec,
18  Pursuit, Model PGt Curtiss Acroplane & Motor Co., Inc,
33 Pursuit, Model Pir-Coo oot Curtiss Acroplane & Motor Co., Inc.
10 Pursuit, Model Porzo oooooviiinan, The Boeing Co.
50 Observation, Model Oz (for Na-
tional Guard)............c.ciun. The Douglas Co.
7 Observation, Models OX-rg, O-g,
O-19A, O-z0, O-21, O-23........... Thomas-Morse Aircraft Co.
1 Observation, Model O The Douglas Co.
21 Observation, Model O2-H. The Douglas Co.
40 Obscrvation, Model O2-K. ... The Douglas Co. .
8 Observation, Amphibian OA- Leoning Aeronautical Engincering Corporation.
12 Dombardment, Model B-2. ..., Curtiss Aeroplane & Motor Co., Inc.
35 Bombardment, Models LB-6 and L1I3.7. Keystone Aircraft Corporation,
8 Cargo, Model C3-A....vvveiina., Stout Metal Airplane Co.
396

AIRCRAFT ENGINES DELIVERED TO U. S. ARMY IN 1928

Calendar Year

No. Tape and Model Contractor
8 Curtiss “Hex,” Model Haab6go. oo, Curtiss Aeroplane & Motor Co., Ine.
48 Curtiss, Model GV-1570......000... PPN Curtiss Acroplane & Motor Co., Inc,

43 Curtiss, Model V-157
120 Curtiss, Model D-12
3 Wright, Model R-760

Curtiss Acroplane & Motor Co., Tuc.
Curtiss Acroplane & Motor Co,, Inc.
Wright Acronautical Corporation.

17 Wright, Model V-1460. ..o it Wright Aeronautical Corporation,
147 Wright, Model R-790-A. .o iiiivnnnne.ns Wright Acronautical Corporation.
68  Wright “Cyclone,” Model Rergso. it Wright Acronautical Corporation.
72 DPratt & Whitney “lHornet,” Ra6g9o........... The Pratt & Whitney Aircraft Co.
Pratt & Whitney “Wasp,” R-i3gqo...000.o.., ..The Pratt & Whitney Aircraft Co.
546 Total new types
678 Rceconditioned Liberties. ... ..ol Steel Products Engineering Co.
1,422  Reconditioned Liberties........... .o oo Allison Engineering Co.
BUREAU OF AERONAUTICS, NAVY DEPARTMENT
Chief of Bureau......coiiiiii it i iiiiiiiennna. Rear Admiral \‘\"illiam A. Moffett

Assistant Chief of Burcau.......... ..o, Cer e Captain E. J. King

Organization

The following divisions assist in carrying on the dutics of the Bureau of Acro-
nautics:

Administration ...... .0 e I.t. Comdr. A. H. Gray.

Financial ...ttt iiiiaienannnn Comdr. E. A, Cobey.

Plans o o e Comdr. Johun M, Towers, 1.t. Comdr. G. F.
. Chapline, Lt. Comdr. V. H. Ragsdale.

Flight .............. e ee ety Lt. Comdr. G. A. Smith, Lt. Comdr. C,
. Morgan.

Maintenance . ......c.viiveeinennenninnenn. Comidr. S, M. Kraus, Comdr. S. J. Zecigler,
R I.t. Comdr. R. H. Clifford.

Desian o i e e Captain 1. C. Richardson, Comdr. Garland

Fulton, I.t. Comdr, A. C. Miles, I.t, Comdr.
H. R. Oster, Lt. Comdr., C. H. Havill, Lt.
Comdr. A. I, Price, Lt. Comdr. L. C.
Stevens, T.t. Comdr. J. E. Ostrander, Lt.
. R Comdr. J. M. Shocmaker.
Information Section ...................... Captain H. C. Major, U.S.M.C.

Naval Air Stations
Pensacola, Fla.,, Training—Commandant, Rear Admir: . Raby; Captai
Yard, Comdr. W, 6} Child. car Admiral J. J. Raby; Captain of the

San Diego, Calif., Fleet Base—Commanding Officer, Captai . R. rary; Eo .
tivel—l?fﬁ;i;;: thlloggsr:ld\?a.{;. F\;\;'etsplggsceeiCommfnding O,f:c:rtalzol;nin?licrc: y(; E;:
Exeﬂﬁ:ﬁugﬁcﬁ: Ijt, (IE.?;;:;}-{{]ia'rf-’A?git(ljf)tr:fmanding Ofﬁce’r Captain E 9 ]":Lckson.j
Exelc’lé:\ir‘iel-loaiﬁbcoer? %OTi?,r.Fll\gétRf};;iceicCe(’)nE\Im[:\:'nding Officer Co’mm"m((ler Vm I; Herbq‘tert
Executive Officer, Lt. Comdr. C. T. S, Gladden. ’ ‘ T ) !
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Coco Solo, C. Z., Fleet Base--Commanding Officer, Licut. Comdr. F. M. Maile;
Executive Oficer, Lieut. W. N. Updegraff.

Anacostia, D. C., Experimental—Commanding Officer, Lieut. Comdr. D. C. Watson;
Exccutive Officer, Lieut. J. J. Clark.

Rockaway, L. I.,, N. Y,, Naval Aviation Reserve Unit—Commanding Officer, Lieut.
Lucian A. Mocbus,

Sand Point, Washington, Naval Aviation Reserve Unit—Commanding Officer, Lieut.
Comdr. J. D. Price.

Great Lakes, Illinois, N.A.R.U—Commanding Officer, Lieut. Comdr. O. W. Erickson.

Squantum, Massachusetts, N.A.R.U.—Commanding Officer, Licut. George C. Haeberle,

Aircraft Squadrons

Aircraft Squadrons, Scouting Fleet—Commander, Rear Admiral A, W. Marshall;
Senior Aide, Commander Elmer W. Todd.

Observation Plane Squadron Three—Squadron Commander, Lt. Comdr. H. C. Frazier;
Fxecutive Officer, Licut, H. E. Halland.

Scouting Squadron Five—Squadron Commander, Lt. Comdr. C. G. Halpine; Execu-
tive Officer, Lt. Comdr. M. B. Stonestreet.

Torpedo and Bombing Squadron Nine—Squadron Comimander, Lt. Comdr. W, Cape-
hart; Lxecutive Officer, Lieut. G. D. Townsend.

Utility Squadron Two—Squadron Commander, Lt. Comdr. J. F. Moloney; Executive
Officer, Licut. G. T. Owen.

Utility Squadron Three
Officer, Lieut. T. T. Tucker.

U. S. S. Wright (Tender) (Flagship)—Commanding Officer, Commander E. D. Mec-
Whorter; Executive Officer, Lt. Comdr. H. B. Cecil.

- U. S S, Patoka—Commanding Officer, Captain A, Claude.
U. S. S. Sandpiper (Tender)—Commanding Officer, Lieut. Arthur B, Dorsey.
U. S. S. Teal (Tender)—Commanding Officer, Licut. F. J. Legere.

Aircraft Squadrons, Battle Fleet—Commander, Rear Admiral Joseph M. Reeves;
Senior Aide, Commander Eugene E. Wilson.

Observation Plane Squadron Three—Squadron Commander, Lieut. J. G. Farrell;
Executive Officer, Lieut. W. D. Sample.

Observation Plane Squadron Four—Squadron Commander, Lt. Comdr. D. B. Duncan;
Executive Officer, Licut. R. L. Fuller.

Observation Plane Squadron Five—Squadron Commander, Lt. Comdr. C. T. Durgin;
Executive Officer, Lieut. H. C. Rodd.

Fighting Plane Squadron One—Squadron Commander, Lt. Comdr. H. C. Wick;
FExecutive Officer, Lieut. C. W. Wieber.

Fighting Plane Squadron Two—Squadron Commander, Lieut. H. M. Martin; Execu-
tive Officer, Lieut. Austin K. Doyle.

Fighting Plane Squadron Three—Squadron Commander, Lieut. G. T. Cuddihy;
Executive Officer, Lieut. G. R. Henderson.

Light Bombing Squadron.One—Squadron Commander, Lt. Comdr. O. B. Hardison;
Executive Officer, Lieut, W. M. Dillon.

Light Bombing Squadron Two—Squadron Commander, Lt. Comdr. Arthur C. Davis;
Executive Officer, Licut. T. P. Jeter.

Torpedo and Bombing Squadron One—Squadron Commander, Lt. Comdr, H. S. Sease;
Executive Officer, Lieut. Henry S. Kendall.

Torpedo and Bombing Squadron Tweo—Squadron Commander, Lt. Comdr. Harry R.
Bogusch; Executive Officer, Lieut. M. F. Schocffel.

Scouting Plane Squadron One—Sguadron Commander, Lt. Comdr. A, P. Schneider;
Executive Officer, Lieut. B. J. Conncll

Scouting Plane Squadron Two—Squadron Commander, Lt. Comdr. V. C. Griffin;
Executive Officer, Lieut. F. P. Sherman.

Scouting Plane Squadren Three—Squadron Commander, Lt. Comdr. George S.
Gillespie; Executive Officer, Lieut. A. S. Marley. . :

Scouting Plane Squadron Four—'—S‘l“ﬂdmﬂ Commander, Lieut. R. S, Taylor; Execu-
tive Officer, Lieut. (jg) Rufus C. Young.

Utility Squadron One—Squadron Commander, Lt. Comdr. R. F. Wood; Executive
Officer, Licut. Richard F. Whitehead. . .

U. S. S. Saratoga (Aircraft Carrier) (Flagship)—Commanding Officer, Captain John
Halligan; Executive Officer, Comdr. Kenneth Whiting.

U. S. S. Lexington (Aircraft Carrier)—Commanding Officer, Captain Frank D. Berrien;
Executive Officer, Comdr. N. . \thte . i

U. S. S. Langley (Aircraft Carrier)—Commanding Officer, Captain A. B, Cook; Execu-
tive Officer, Comdr. R. R, Paunack. :

Squadron Commander, Lieut. C. H. Schildhauer; Executive



380 Aircraft Year Book

. S. S. Aroostook (Tender)—Commanding Officer, Commander A. D. Bernhard;
Executive Officer, Lt. Comdr. Roy Pfaff .
. S. 8. Gannet (Tender)—Commanding Officer, Lieut. Thomas Macklin.
Aircraft Squadrons, Asiatic Fleet—Commander, Commander R. K. Turner.
Torpedo and Bombing P’lane Squadron Five—Squadron Commander, Lt, Comdr. R. S.
Parr; Executive Officer, Lt., Comdr. R. Wyman,

Airship

U. S. S. Los Angcles—Commanding Officer, Lt. Comdr. C. E. Rosendahl; Exccutive
Officer, Lt. Comdr. Herbert V. Wiley.

Aviation Duty Otlier Than Department Stations and Squadrons

Naval Torpedo Station, Newport, R. I.—Licut. J. F. Bolger

Naval Aircraft Factory, U. 8. Navy Yard, Philadelphia, Pa.—Manager, Commander
R. D. Weyerbacher; Assistant Manager, Commander W. W, Webster.

Naval Air Detail, Dahlgren, Va.—Ofticer-in-Charge, Lieut. J. J. Ballentine.
F bAvi:ltion Mecechanics’ School, Naval Training Station, Great lakes, Ill.—Licut. M. C,
Faber.

Aide to Assistant Secrctary of the Navy for Aeronautics, Navy Department, Wash-
mgton, D. C.—I.t. Comdr. W. K. Harrill.

Burcau of Navigation, Navy Department, Washington, D. C.—Lt. Comdr. F. W.
Neilson.

Hydrographic Office, Navy Department, Washington, D. C.—Lijeut. E. F. Burkett,

Bureau of Grdnance, Navy Department, Washington, D. C.—Lt. Comdr. S. Picking.

Bureau of Engineering, Navy Department, Washington, D. C.—Licut. 8. L. LaHache.

Aide to C-in-C, U. S, Fleet, Staff—Lt. Comdr. D. C. Ramsey.

Aide to C-in-C, Battle Fleet, Staff—Lt. Comdr. G. D. Murray.

Office of Naval Operations, Navy Department, Washington, D. C.—Lt. Comdr. A, R.
Simpson (Board of Inspection and Survey); Lt. Comdr. R. E. Davison {Operations);
Licut. R. P. McConnell (Flecet Training).

U. S. Marine Corps Aviation, Washington, D. C.

Officer in Charge. ..ot iiiiiiiiiiiieneinneas, P Major Edwin H. Brainard.
Personnel Officer. ...t iiiiiii it iieenrnnenennenns Captain L. E. Woods.
Matériel Officer. ... oviuiinniiiinnnnnnn. Captain F. O. Rogers.

Reserve Personnel Officer. .. oieuieiniiiiniinnnnnraneennes Captain T. R. Shearer.

Aircraft Squadrons, ECEF, Quantico, Va.

Commanding Officer................... e I.t, Col. T. C. Turner
Squadron Commanders
Observation Squadron Six-M.........ooiiiiiiiiean... Captain R. A, Presley.
Fighting Squadron Four-M............ .. ... ... ... ..... Lieut. W. O. Brice.
Fighting Squadron_Five-M..... ... i iiiireiiiiinnnn... Licut, F. D. Weir,
Service Company One-M. ... ...t niiioinnnnennnan. Captain W. E, McCaughtry,
Kite Balloon Squadron One-M................ e Captain J. B. Neill, Jr.

Aircraft Squadrons, WCEF, NAS, San Diego, Calif.

Commanding Officer......................... Captain R, J. Mitchell
Squadron Commanders
Observation Squadron Eight-M. ... .. . ... ... ................ Lieut. T. J. Cushman.
Observation S(llu:ldron Ten-M.o.oooo e Lieut. W. I. Wallace.
Fighting Squadron Six-M ... . Lieut, C. C. Jerome.

Aircraft Squadrons, 2nd Brigade Marines, Nicaragua

Commanding Officer.......................... Major L. M. Bourne
Observation Squadron Seven-M.........coiiiiieinninennnnnn.. Captain E. D. Howard.
Utility Squadron Six-DM. ... i e e et Lieut. V. M. Guymon.

1st Brigade Marines, Haiti
Observation Squadron Nine- M. .. ............... Commanding Officer, Major F. T. Evans

Naval Station, Guam
Patrol Squadron Three-M................... Commanding Officer, Captain W. G. Farrell
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Strength of Naval Aviation
Dec. 31, 1928

Navy .
Commissioned Officers

: d Officers ..o i 738
Warrant Officers 67
Marine Corps

Commissioned Officers
Warrant Officers

Grand Total Officers

914
PiLots—Navy
Qualifiecd Aviators

Commissioned Officers
Warrant Officers

Naval Awiution Pilots
(Enlisted Men)

Pirots—Marine Corps

Total Pilots, Navy

Qualified Aviators
Commissionced Officers

Warrant Officers
Nazal Aviation Pilots
(Enlisted Men)

STUDENTS civnnennannnnnnnann e 1g;
Ex~xvistep MeEx—Navy

Fighting Planes
Observation planes

w
o

Total Pilots, Marine COrps...ccuieecenerieiaaiaiaen.
Grand Total Pilots

1
wn

|

o
4
[oc]
kN

|

................................. ve.. 10,864
Marine COTPS euvevvrenecesnsaasssnnaanaaans 076

Number of Naval Airplanes in Service
Dec. 31, 1928

220
Torpedo and Bombing planes ....eoverene oo v i, 262

Patrol and Scouting planes

Total

Naval Flying Time and Distances
Calendar Year 1928

- Cross country
At airdromes At sea (with fleets) 2

95,102 hours 42,184 hours

or cross water

8,559,180 miles 3,796,560 miles 19-775 hours

1,779,750 miles

Types and Number of Planes. U. S. Marine Corps
Dec. 31, 1928

ODSEIVALION o e v eee e me e rom e m s e m e ettt e e 57
FigHUIE «ovrnecennnenmsarsareeseeeacaen i il iiiiii,,,.. 36
TTANSPOTES . e vonnvommresrmes s oot e i, 5
Training .....ocoveee-eres et eae e, R 1

Total oveveevnrnnnrrmnensros o, e e 99

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1928

Aircraft
Cost

Fighters ...... e e e ie i $ 317,361.00

Spares ... ...enen I T I 79,307.00
ODSEIVALION  +evveanoreoranesesesemns ettt annne 909,236.00

SPAFES .+ 4 vewses et 305,330.85
TIAININE o veeeeeenrcrss e sttt et i, ., et emeaaean 161,870.00

SPATES wunrvessroneresrnnsneann 14.829.00
D . 1,374,107.00

Spares ......enen . 265,351.17
Experimental

........................ 310.129.00
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Engines
157 Wright Alrcooled .. i et $ 881,023.15
1 Fairchild-Caminez «oee ettt iiiinntrsirineansnnssanssasaanenasnnn 2,510.00
346 Wasp T et i it i i e i it 2,517,615.60
13 8 - R 629,455.00
SO N-IZ00 tetitiievnnnneterennnneeennearnnssnroscosnsnasssnsnsensnnses 364,374.00
T o8 o 2 R R R R R R 91,093.50
96 RoI6G0 i vttt i it et e s 847,080.00
1 7 o -1 211,770.00
Miscellaneous
1213 Propellers oottt i e i e et e $ 191,594.00
226 Inertia Starters ... vttt iiii it isi i e ienaraaarasaraanse 105,465.00
8 o 2T 19,087.00
Parachutes vttt i i it i i 146,035.00
Lift RAfls ittt ittt ittt et s tatesaasserssanaecsnsonansasancas 10,308.70
INSITUMENES v uia it e it e inte s snaseneresaesnrseseassantnans 200,000.00
AIRPLANES DELIVERED TO U. S, NAVY IN 1928
Calendar Year
Contractor
................. Curtiss Aeroplane and Motor Co., Inc.
.Boeing Airplane Co.
. Boeing Airplane Co.
e Curtiss Aeroplane and Motor Co., Inc.
................. Curtiss Aeroplane and Motor Co., Inc,
................. Chance Vought Corp.
................. Chance Vought Corp.
................. Loening Aeronautical Eng. Corp.
................. Curtiss Aeroplane and Motor Co., Inc.
veeeaereenaa. ... Atlantic Aircraft Corp.
............. v...The Douglas Co.
................. Glenn L. Martin Co.
............ ....Naval Aircraft Factory.
................. Naval Aircraft Factory.
................. Consolidated Aircraft Corp.
................. Consolidated Aircraft Corp.
................. Boeing Airplane Co.
................. Keystone Aircraft Corp.
................. Fairchild Aircraft Mig. Co.
................. Sikorsky Aircraft Mfg. Co.

Total ......oouuun. 432
Incl. Marine Corps planes.

AIRCRAFT ENGINES DELIVERED TO U. S. NAVY IN 1928

Calendar Year

No.
Model Deliv. Contractor
3A-2500. ... i, 48 o e Packard Motor Car Co.
Jo5e i -3 S Wright Aeronautical Corp.
R-1700. .00 ivnunenan. 2 ieeiiereaaeaans Pratt & Whitney.
R-1300....c0iviin. L T Pratt & Whitney.
R-1700..000 vivuennn. £ Pratt & Whitney,
R-1750. i vnnnnninn, 45  teriie e Wright Aeronautical Corp.
VLi-z.......ovev.... R .Mayheach Motor Co.
R-1340-B............... 274 i Pratt & Whitney.
R-z9o-A ool 138 .. e Wright Aeronautical Corp.
Caminez............... A Fairchild-Caminez.
R-17g50-A. ..o oL 32 e Wright Aeronautical Corp.
R-16go........ovunt 37 e Pratt & Whitney.
R-1200.cieevnnnennn. T i e Wright Aeronautical Corp.
Total ............. 781

Incl. Marine Corps planes.
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DEPARTMENT OF COMMERCE
Aeronautics Branch
Washington, D. C.

William P. MacCracken, Jr., Assistant Secretary of
Commerce for Aeronautics.

Director of Aeronautics ... ieiieiiiiiiiiiiii., Clarence M. Young.

Chief of Administrative Section.......vvviiiiiiie. Stanley W. Crosthwait.
Air Regulations Division:

Edward P. Howard ........oveiiiieninn.a.. Chief, Air Regulations Division.

Gilbert G. Budwig ...vivieinirnrninnnann, Chief, Inspection Section.

Jesse W, Lankford .......ccociiieiinat, Chief, Licensing Section.

T.ouis H. Bauer ...eeivireinneerieeannanann Chief, Medical Section.

Lawrence V. Kerber o.ooiiiiiiiina i, Chief, Engineering Section.

Elmer MeD., Kintz c..cvieiernereinnraaanns Chief, Enforcement Section.

10 Supervising Inspectors.

o

5 Engincering Inspectors.

6 Aeronautical Engineers.

8 Airplane Inspectors, Factory.

8 Airplane and Engine Inspectors.

Division of Airports and Aeronautic Information:

Harry H., Blee. ... ivineennanns Chief, Division of Airports and Aeronautic
Information.
A. P. Taliaferro, Jroovvevenienn. Chief, Field Service Section.
John Groves ...ovvvieanenns Chief, Airway Bulletin Section.
Fred J. Martel....... ..ot Chief, Statistics and Distribution Section.
Ernest L. Jones.....coeevevnen. Chietf, Editorial Section.
Airways Division:

F. C. Hingsburg.....cooviiinianniennnn Chief Engineer.
C. I. Stanton. ..oeeeeeeeaneereases-----Alrways Engineer,
Thomas A. Lee....vouiernennnnnnaraes Administrative Officer.
W. T, NMiller. o ooviiiniiveareinnnnnns ’rincipal Airways Extension Supt.
Ho Jo Wallseooiiiiiiiienn it Radio Engineer,
Eugene Sibley..oivenieriiienaiianan Chief, Communication Section.
C. H. Chapman.....ooeeiienoiaennns Chief, Weather Secction.
A, T, LaBaie. . oveneveneeneronennneans Chief, Construction Section.

14 Airways Extension Superintendents,
13 Inspectors of Airways Construction.
+ Airways Engineers and ;\.ssxstan_ts.

5 Associate and Assistant Radio Engineers.
42 Airways Mechanicians,

76 Radio_Operators.

5 Airplane Mechanicians.

226 Weather Observers,

3 Assistant Airways Traffic Supervisors.
544 Caretakers,

Air Mapping Section, Coast and Geodetic Survey:

Raymond S, Patton......eeeeeurroecnsostnaesons Chicef, Air Mapping Section.
Aeronautical Research Division, Bureau of Standards: .
J. H. Dellinger......c...overiveenean .....Chief, Aeronautical Researcli Division.

AIRPILANES HAVING APPROVED TYPE CERTIFICATES
Dec. 31, 1928

Kev: P—Place; O—Open; C—Closed; L—Landplane; Am—Amphibian; Conv—Con-
vertible; Fb—Flying boat; B—Diplane; NM—DNMonoplane.
A.T.C. Date . Weight Uscful Gross
No. Issued Airplane Empty  Load Weight
1927
1 3-2 Buhl Airster, 3POLB, ]4 200 Ipoooooaiaa S, 1686 1383 o
2 7-26  Boeing 40A (Mail), 31‘(,)1,]’., Wasp goo hpoo...oouu.. 3531 2469 gogg
3 3-20 Johnson Twin 6o, 2POLD, 2 Bristol Cherub 36 h.p..... 300 520 1320
4 6- 8 Douglas Oz, 2POLB, Liberty 12 jo0 h.p... ..., ..2885 1870 4735
5 6- 8 Douglas Mz, 3POLB, Liberty 12 400 hp.............2885 1870 4755
6 6- 8 Douglas My, 3POLB, Liberty 12 400 hop..oooooo. ... 3400 1455 48553
7 4- 7 Alexander Com. Wing, 3POLB, OX5 9o h.p. or OXX6 o

100 LD cevenaanen [N D L1470 760 2230



384
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Weight
Airplane Empty

Alexander Long Wing, 3POLB, OXs5 go h.p. or OXXG6

oY T T - T 1470
Atlantic l}nivcrsul, 7PCConvM, WW oo h.p.

Landplane. . 2192
(Hamilton Pontoons) Sanl imne....2053
TFairchild Fcz, 5PPCConyv zo0o hip.......... ‘.m(lpl.mg 2160
(Fairchild ]’ontoons) Seapliane.... 2427

Advance Waco ¢, 3POLB, OX5 90 h.p. or OXX6

L0 T U8 1 T 1320
Buhl z\lrknd'm 10, 5PCLLB, Js, 200 hpoovoviino, .. .2073
Advance Waco 10, 3POLI, OXs 9o h.p. or OXX6

100 Ipe ittt i e 1200
Douglas C1 Transport, 10PPCILB, Liberty 12 4oo h.p....3800
Cancelled
Stinson SMi1, 6PCLM, Js 200 hp..ooveeeiiniiea.. 970
American I:dglc, 3POLDL, OXs 9o h.p. or O\\6

100 Hp. ot i e e it 1227
Piteairn ]’ \3 1POLLB, J5C 200 h. Devesnzrnenaneenn. 1742
Kreider-Reisner ClmlangLr, l’()L 3, OXs5 go h.p. or

ONNG 100 IDuteii it iii ittt aiia e annn 1230

Fairchild FC2W, P(,Conv Wasp 4oo h.p
(Fairchild I’onloons) Se aplane....2770
Am(lpldnu. L2418
Skiplane....3030

Swallow, 3POLB, OX5 go h.p. or OXX6 100 h.p..... 1447
Central States Monocoupe, zPCLM, Anzani 6o0-80 h.p... 700
(Mono-Aircraft Co)...............Sfemens 7o hop... 740
Bocing B1D, 4PCFbB, WW 200 hop......oovon......2588
Stinson SBI sPCLLD, Js5 200 hupos o iiieiivinianann 1815
Mahoney Ry’m B, sl’CI M, J3 200 h.op. ..1870
Advance Waco-10, 31’()LB SILII]LHH go-125 h.p. .. 1349
Rocing 400, PCI B, Hornet 525 hopooouvvnsnennnnnsn 3500
Lincoln Pdg 1928, 3POLB, OX5 go h.p. or OXXo6
100 hope o e e e e 1250
National Alrw1ys Air King, 3POLB, OXg5 g0 h.p...... 1380
Travel Air Model zooo, 3POLB, OXs5s 90 h.p. OXX6
100 Hup. ittt i i e it 1347
Travel Air Model 3000, 3POLDB, Hisso 150-180 h.p....1604
Travel Air Model 4000, 3POLT, WYV 200 hop........ 1660
Buhl CAs5A, 5PCLB, \V\\’ 200 hp...................:100
Loening 7l’CAmB \\'aip 400 hipeeooooi i 3730
Internat’l Fi7, 3POLB, OX5 g0 h p. or OXX6 100 h.p.1480
Pheasant, 31’01 3, ()\5 90 hpoe it 1351
Travel Alr Model 8co00, 3POLB, Caminez 120 hap...... 1475
Travel Air Model gooo, 3POLB, Ryan-Siemens 1.5 l.p.1475
Berliner CM-y4, 31’0] \I OX5 90 hopevveeenvinninnn. 1490
Curtis Robin, 3PCLM 0\5 90 hopoooviiineans 1480
Advance Waco-r1o0, 3P()L]5 WW o0 hopeo vt 1411
Advance Waco-10, 3POLT, Hisso 150-180 h.p......... 1508
Simplex Red Arm\v 2POLM, Kinner 75 hopoo. oo 1020
Simplex Red Arrow 2PPCILM, Kinner 75 hop.o........ 1020
Texas Temple, IPOI N, \V\V 200 hop, . ov i 1350
Buhl CA-3C, 8PCLM, WW 200 HPiverunernannnanns 1760
Rellanca LH, 3PCLB, WW 200 h.p..... [ 2 1 °1s)
Stinson SM.z, 3PCLM Warner 110 hp.ooovvevena... 1516
Lockheed Vega, SPCL\I WW 200 hepoovvnevennnnans 1875
Swallow, 3POLB, Hisso 150-180 h.peecuieovevrnennn.. 1728
Swallow, 3POLB, WW 200 h. B T 1716
Atlantic guper Umversal 7P(,L011V’\I Wasp 400 h.p.
idn dplane. . 3000

(Hamilton Pontoons) Secaplane....3550

Arkansas 3C3 Commandaire, 3POLB, OX5 go h.p. or
OXX6 100 HuPeeueerinneeeinnrennsennineeannnnns 1410
Boeing 40C, qPCLB Wasp 400 h.p..
Stearman C-3 3POLB, WW 200 h.p

Atlantic I‘)\ 14PCL\I 3 Wasps @ 400 hop..o.vvuen. /390
Alexander Ax 3POLB, \V\V 200 hpeoo.aa il 1705
Alexander A2 3POLDR. OX5 go h.p, or OXX6 100 h.p.. 1459
Alexander A3z & Ay, 3POLB, Hisso 150-180 h.p........ 1877
Sikorsky S38A, 11PCAmDB, 2 Wasps @ 400 h. p ....... 6000
Fairchild FCzWz, 51’CCOnvM, Wasp 4o0 r
Lan(]p ane..z732
(Fairchild Pontoons) Seaplane....3072

Stearman C3C, 3POILB, Hisso 150-180 hop........... 1790

Useful Gross

Load
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2000

4600
4600
4600
2200

1izs
1173
3743
3280
3300
2023

6070

2200



A.T.C. Date

No. Issucd

63 8-15
e 8.24
65 8.27
66 8-27
67 8-27
68 8.29
69 8-29
7o 9- 5
7t 9- 6
T2 9- 7
73 10-12
74 10-16
75 10-24
76 10-29
77 10-2
78 10-29
79 11- 7
8o 11- 7
81 11- 7
2 11- 7
83 1. 7
84 11-10
83 11-13
86 11-17
87 11-19
88 1.2
89 T1-24
90 11-2
g1 11-04
2 12- 1
93 12- 1
94 12- 1
95 12- 4
96 12-14
97 12-28
1929

98 1- 3
99 1- 3
100 1- 3
101 -3
102 I-11

Appendix

Weight

Airplane Emﬁqf_v
Curtiss Rebin, 3PCLM, Challenger 170 hp.ovvovou.... 1576
Boeing B1E, 4PCFbB, Wusp 400 hop.................2090
Cessna A, 4PCLM, Anzant 120 hapeoooooooaiaa... 1304
Loening, sPCAmB, Hornet 500 hop.o.oooivviii. ... 3867
Loening, 6PCAmI, Cyclone 500 hop..o.o. ..o i, 3849
Curtiss-Robertson Robin, 3PCLM, OX5 90 hipo.o....... 1489

Curtiss-Robertson Robin, 3PCLM  Challenger 150 h.p.1576

Mono-Aircraft Monocoupe, 2PCLM, Velie 45 hp...... 793
Spartan C-3, 3POLB, Ryan-Siemens 120 hop.......... 1355
Cessna AW, 34PCLM, Warner 510 hopo..ooooo.. 1225
Spartan C-3, 3POLB, Walter 120 hop..... i heereena 1310
Stinson SM-1DA, 6PCLM, WW 200 hop.......... 2432
Fairchild FCz, sPCLM, Challenger 170 hopo.ou..... 2239
Stinson SM-1DB, 6 PCIM, WW 200 hipo...... ... . 2522
Stinson SM-1DC, 2PCLM, WW 200 hipooooooooioo 251
Stinson SM-1DD, 2PCLM, DD 200 hp.o.....oo0..... 2280
Consolidated PT-1, :POLB, Hispano 150-180 hep....... 1803
Consolidated NY-1, 2POLB, WW 200 hp....... ..1773

Consolidated NY-2, 2P0OConvB, WW _.oo h.p. ’
Landplane. . 1800
Seaplane....2145

Consolidated O-17, 2POLB, WW =200 h.p............. 1881
Consolidated PT-3 and Pt-3a, 2POLB, W\ oo h.p....1747
Consolidated Model 14, 2POLB, Scarab 110 h.p....... 976
Hamilton H-35, SPCLM, Wasp 400 198 o T 3342
Laird I.C-B, 3POLB, WW 200 hpeo.oovoviiiiaiiint, 1812
Ford 4-AT, 14PCLM, 3 WW @ 200 hip........0 e 6169
Kreider-Reisner C-4, 3POLB, Comet 115 hopoo...oo.. 1331

Fairchild 71, ;PCL-SM, Wasp jo0 n.p....lLandplane..z2930
Seaplane....3270

Loening C2-C, 6 PcAmB, Cyclone 500 hopoo...o.oo ., 38904
Loening C2-H, 6PCAmB, Hornet 500 8 T 3804
Pitcairn Pa-6, 1POLB, WW 200 h.p....... ...18g2
Lockheed Vega, 3PCLM, Wasp joo hup.... L..2392
Hamilton H-37, 8PCL)M, Hornet 500 hop.....oooiei.. 3450
Mohawk Pinto, MLY, 2POLM, Velie 55 hop......o.o. 858
Atlantic FXA, 14PCLM, I;1\\ asps @ 400 hopoooooaa, 8134
Kreider-Reisner C-3, 3POLB, Warner 110 hopooooio0, 1163
Buhl CA-8A, SPCLB, Cyclone 525 hpoann. PP 3542
Buhl CA-8B, 8PCLE, Hornet 525 hap.ovooniiiiniio 3542
Travel Air Model 6000, 6PCLM, WAV 225 hop........2430
Brunner-Winkle Model A, 3POLB, OX5 90 hop........ 1319
Lockheed-Air Express, sPCLM, Wasp 425 hop.........2533

Useful

Load
864

1510
956
2033
205t
728
864
555
795

842

698

474
2408
1038
3961
1069
2570
2230
2006
2006
1158
1541
2300

474
4966

835

2558
2558
1670

831
1842

385

Gross
Weight

24340
4500
2260
5900
5900
2217
2340
1350
21350
2260
21350
4500
3600
4500
4500
4500
23518

ENGINES HAVING APPROVED TYPE CERTIFICATES

Dec. 31, 1928

KEy: 4—Number of cylinders; R—Radial (arrangement); V-—Vee (arrangement);
L—In line 4(:Arrang':mcnt); A—-Air cooled; W-—Water cooled; G—Gear drive. s

Date A.T.C.

19028 No
6- 1 1
4- 2 2
6-18 3
6-22 4
7-26 5
8-31 6
9-13 6
9-13 8
9-18 9
10-11 10
11-24 11
11-30 12
12-17 13
12-19 14
12-19 13

Description
Fairchild Caminez 447-Coovviineneniiiiniiiiiiia,
R T R A R
Kinner }\'.5 ................................
Velie civuirenavanes -
Curtiss Challenger R-6o0 .
Curtiss Conqueror V21550 woovvene.
Curtiss Conqueror GV-1570
Curtiss Chieftain H-1630 «oooovenniiiiiiiiiL,
Aircraft COMEL +voveveennrer ettt niianai,.
CLEEISS DaT2 «evrensencnsesersranasaeia .,
Dayton Bear «.ceeeeseersrsen i,
LeBIOlld 60 .. R N
Wright J-5 Whirlwind .o ooiiiiiiaia oL,
Pratt & Whitney Wasp ..ol

Pratt & Whitney Hornet

Rated Rated

H.P.
120
110

90

55
170
6oo
6oo
6oo
130

R.P.M.

960
1850
1810
18135
1800
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ENGINES APPROVED FOR LICENSE WITHOUT APPROVED
TYPE CERTIFICATES

Dec. 31, 1928

Name Model  Description  Rated H.P. Rated R.P.)M.
CUTISS v et ennensonnevnonoanennanens OX-35 SV 90 1400
CUTHISS v v enrrrronrorsrnonasesnnans OXX SV 102 1400
CUTHISS evevvacvnnonsoneonaneeneeans C-6 6L\ 160 1750
DeHaviland ...ovveeiviiiininnanen., Gypsy 4LA 83 1900
Hall-SCotl «vvnre i ieniieannnnn. Ly SLW 123 1650
FABeItY «ocveiian et eneonaannn, P2A 12VW 400 1700
Siemens-Halske SH-10 5RA 70 1557
Siemens-Halske SH-11 7RA 100 1584
Sivmens-Halske SH-12 oRA Loz 1575
Siemens-Halske SH-4 SRA 60 1340
Walter oovevereneennevan . NZ oRA 120 1600
Wright-Hispano . A SV 150 1450
Wright-Hispano . r 8VIW 180 1800
Wright-Hispano ............ . ..., I SVW 150 1450

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
3841 Navy Building, Washington, D. C.

Joseph S. Ames, Ph.D., Chairman; Provost, William E. Gillmore, Brigadier General,

Johns Hopkins University, Baltimore, United States Army, Chief, Materiel Di-
Md. vision, Air Corps, Wright Ille Dayton,
Ohio.
Di(}fsll\i\,qggﬁykﬂj (T:) Eng., Vice Chairman; Emory S. Land, Captain, United States
’ Navy, Bureau 'of ’\CfUll.’lllthb, Navy De-
Charles G. Abbot, Sc.D)., Secretary. Smith- partment, Washington, I
sonian Instltutlon, \\’ashmgton, D. C. Charles F. Marvin, M.E,, Clncf, United

George K. Burgess, Sc.D., Director, Bu- States Weather DBureau, Washington, D.
reau of Standards, Washington, D. C. .
William A. Moffett, Rear Admiral, United

“'Ii%]iﬂm't F. fDuIr\;Imdl, PI‘I'D'E Professor States Navy, Chief, Bureau of Aecro.

meritus o echanica ngineering : Tayv \pa ) Vashi

Stanford University, California, ! 111)2_‘“8_65’ Navy Department, Washington,

James E. Fechet, Major General, United S. W. Stratton, Sc.D., President, Massa-
States Army, Chief of the Air Corps, chusetts Institute of Technology, Cam-
War Department, Washington, D. C. bridge, Mass.

Orville Wright, Sc.D., Dayton, Olio.

George W. Lewis, Director of Aeronautical Henry J. E. Reid, Engineer-in-Charge,
Research, Langley Memorial Aeronautical Labora-
John F. Victory, Secretary. tory, Langley Field, Virginia.
John Jay Ide, TLC]HHCJI Assistant in Europe,
Paris, Irance.

Executive Committee

Joseph S. Ames, Chairman.
David W. Taylor, Vice Chairman,

Charles G. Abbot. Charles F. Marvin.
George K. Burgess. William A. Moffett.
James E. Fechet. S. W. Stratton.
William E. Gillmore. Orville Wright.

Emory S. Land.
John F. Victory, Secretary.

For the fiscal year 1928 the Committee had available $537,000, of which amount
$520,144.54 was expended.

The Office of Aeronautical Intelligence during the year distributed 70,663 technical
reports and documents, the heaviest distribution by classes being to aircraft manufac-
turers and to educcmonal institutions. This was an increase of 17.782 documents
distributed on request alone and represented an overall increase of 27% over the pre-
ceding year.
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Technical investigations undertaken by the Committee included the
following:

For the Air Corps of the Army

Investigation of the flat spin of the Douglas O-z airplane.

Full-scale investigation of different wings on the Sperry messenger airplane.

Investigation of the bchavior of an airplane in landing and in taking off.

Investigation of pressure distribution and accelerations in pursuit-type airplane.

Acceleration readings on the PW-g airplane,

Wind-tunnel investigation of biplane cellules.

Investigation of pressure distribution on observation-type airplane.

Study of mutual interference of propeller and fuselage with geared engine.

Study of comparative performance with various types of superchargers.

‘Tests in special wind tunnel and in flight of atmospheric conditions causing ice formation.

Dclcrmi;mlion of moment coefficients and hinge ‘moment coefficients for different tail
surfaces.

Determination of aileron hinge moments versus rolling moments for various types of
ailerons and wings.

Investigation of wing flutter.

For the Bureau of Aeronautics of the Navy

Investigation of pressure distribution on vertical tail surfaces fitted with balanced rud-
ders.

Investigation of methods of improving wing characteristics by control of the boundary
layer,

De:\'clgpment of a solid-injection type of aeronautical engine.

Investigation of NY training airplane with Handley Page automatic slot.

Determination of radii of gyration of Oz2U-I airplane.

Investigation of windshields and fairings for protection from air currents.

Investization of comparative aerodynamic resistance of rivited and bolted construction.

Investigation of parasite resistance and propeller efficiencies of PB-z,

Investigation of method of improvement in visibility in an airplane.

Iuvestigation of maximum tail loads in dives. . .

Investigation of the forces on seaplane floats under lunding conditions.

Investigation of water pressure distribution on seaplane hulls.

Study of design factors for metal propellers, . ) .

Investigation of application of compression ignition to air-cooled engine cylinders,

Investigation of flight path characteristics. R .

Effect of varying the aspect ra(tjm and area of wings on performance of fighter airplane
with supercharged air-cooled engine. .

Invcstigatimlx of acgodynnmic loads on the U. S. S. Los Angeles,

Investigation of autorotation.

Iuvestigation of spoiler aileron control.

Development of aircraft engine supercharger. . A .

Effect of various forms of cowling on performance and engine operation of fighter air-
plane with supercharged air-cooled engine.

Prevention of ice formation in ﬂl(%h[. i

Comparative tests of rubber and Oleo type landing gears.

Investigation of the drag of a wmg radiator.

Wind-tunnel tests of racing wing sections.

o

National Advisory Committee for Aeronautics—Technical Reports

No.

283. A Preliminary Investigation of Supercharging an Air-Cooled Engine in Flight. By
Marsden Ware and Oscar V. Schey. i ] ]

284. The Comparative Performance ot Roots Type Aircraft Engine Superchargers as
Affccted by Change in Impeller Speed and Displacement. By Marsden Ware and
Ernest E. Wilson.

285. A Sl;l\lltlsy of \\'illlg Flutter. By A, F. Zahm and R. M. Bear, .

286, Acrodynamic Characteristics of Airfoils—V. By the National Advisory Committee
for Aeronautics. 3

287, Theorics of Flow Similitude. By A. F. Zahm. .

288, Pressure Distribution Over a Rectangular Monoplane Wing Model up to go® Angle
of Attack. By Montgomery Knight and Oscar Loeser, Jr.

289. Forces on Elliptic Cylinder in Uniform Air Stream. By A. F. Zahm, R. H. Smith,
d . A. Louden. . . ]

2go0. \\";il:élr };’rcssurc Distribution en UQO-1_ Seaplane Float. By E. L. Thompson.

291, Drag of C-Class Airship Hulls of Various Fineness Ratios. By A. F. Zahm, R, H.
Smith, and F. A.‘_Loudcn‘ . . ;

292, Characteristics of Five Propellers in Flight. By J. W. Crowley, Jr., and R. E.
Mixson. _ .

203, Twox\g(r);‘ctical Methods for the Calculation of the Horizontal Tail Area Necessary
for a Statically Stable Airplane. By Walter S. Diehl.

294. The Measurement of Maximum Cylinder Pressures. By Chester W. Hicks.



304.
303.
306.
307.

308.

Aircraft Year Book

The Variation in Engine Power with Altitude Determined from Measurements
in Flight with a Hub Dynamometer. By \V. . Grove.

Pressure Distribution Tests on PW.-9 Wing Models from -18° Through 90° Angle
of Attack. By Oscar E. Loeser, Jr.

The Reduction of Observed Airplane Performance to Standard Conditions, By
Walter S. Diehl.

Effect of Chord and Span of Ailerons on Rolling and Yawing Moments in Level
Flight. DBy R. H. Heald and D. L. Strother.

Investigation of Damping Liquids for Aircraft Instruments. By G. H. Keulegan.

The Twenty-Foot Propeller Research Tunnel of the National Advisory Committee
for Acronautics. By Fred E. Weick and Donald H., Woad.

Full-Scale Tests of Wood Propellers on a VE.7 Airplane in the Propeller Research
Tunnel. By Fred E. Weick,

Fu\l\ly-S'c:ln(lc Tests on a Thin Metal Propeller at Various Tip Speeds. By Fred E.

eick.

An Investigation of the Use of Discharge Valves and an Intake Control for
Improving the Performance of N. A. C. A. Roots Type Supercharger. By Oscar
Schey and Ernest Wilson,

An_Investigation of the Acrodynamic Characteristics of an Airplane Equipped with
Several Different Sets of Wings, By J. W. Crowley and M. W. Green.

The Gascous Explosive Reaction—A " Study of the Kinetics of Composite Fuels.
By F. W, Stevens.

Full-Scale Wind Tunnel Tests of a Series of Metal Propellers on a VE-7 Airplane.
By Fred E. Weick.

The Pressure Distribution over the Horizontal and Vertical Tail Surfaces of the
F6C-4 Pursuit Airplane in Violent Maneuvers. By Richard V. Rhode.

Aircraft Accidents—>Method of Analysis. By the Special Committee on the Nomern-
clature, Subdivision, and Classification of Aircraft Accidents.

National Advisory Committee for Aeronautics—List of Technical Notes

284.

283.
286.

287.
288.

289.

290.
291.

Issued During the Past Year

Pressure Distribution on Wing Ribs of the VE.7 and TS Airplanes in Flight. By
R. V. Rhode, Part I: Level Flight,

Mass Distribution and Performance of Free Flight Models. By Max Scherberg
and R. V. Rhode.

The Distribution of Loads Between the Wings of a Biplane Having Decalage. By
Richard M. Mock.

The Characteristics of the N. A. C. A. 97, Clark Y, and N. A. C. A.-M6 Airfoils
with Particular Reference to the Angle of Attack. By George J. Higgins.

Full Scale Drag Tests on Various Parts of Sperry Messenger Airplane. By Fred
E. Weick.

Special Propeller Protractor. By A. L. Heim,

The Effect on Performance of a” Cutaway Center Section. By Thomas Carroll.

The Effect of the Sperry Messenger Fuselage on the Air Flow at the Propeller
Plane. Dy Fred E. Weick.

Determination of Propeller Deflection by Means of Static Load Tests on Models.
By Fred E. Weick.

Heltum Tables, By Lieut. Commander Clinton H. Havill, U. S. N.

Pressure Distribution on Wing Ribs of the VE-7y and TS Airplanes in Flight.
Part IT: Pull-Ups. By R, V. Rhode.

An Automatic Speed Control for Wind Tunnels. By A. F. Zahm.

Resistance of Streamline Wires. By George L. DeFoe.

Drag of Exposed Tittings and Surface Irregularities on Airplane Fuselages. By
Donald H. Wood,

A Comparison of Propeller and Centrifugal Fans for Circulating the Air in a
Wind Tunnel. By Fred E. Weick.

Corrosion Embrittlement of Duralumin. I. Practical Aspects of the Problem. By
Henry S. Rawdon.

Corrosion Embrittlement of Duralumin. II. Accelerated Corrosion Tests and the
Behavior of High-Strength Aluminum Alloys of Different Compositions. By
Henry S. Rawdon. .

Corrosion Embrittlement of Duralumin. III. Effect of the Previous Treatment
of Sheet Material on the Susceptibility to This Type of Corrosion. By Henry
S. Rawdon. . .

Corrosion Embrittlement of Duralumin., IV. The Use of Protective Coatings. By

enry S. Rawdon.

Preliminary Investigation on Boundary [ayer Control by Means of Suction and
Pressure with the U. S. A, 27 Airfoil. By E. G. Reid and M. J. Bamber.

A Dangerous Seaplane Landing Condition. By Thomas Carroll, .

The Reaction on a Float Bottom When Making Contact with Water at High Speeds.
By H. C. Richardson.

Preliminary Biplane Tests in the Variable Density Wind Tunnel. By James M.
Shoemaker.

Welding High Chromium Steels. By W. B. Miller. i .

Gluing Practice at Airecraft Manufacturing Plants and Repair Stations. By T. R.
Truax.
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The Drag of a J-s5 Radial Air-Cooled Engine. By Fred E. Weick.

The Formation of Ice Upon Exposed Parts of an Airplane in Flight. By Thomas
Carroll and William H. McAvoy.

Wind Tunnel Force Tests in Wing Systems Through Large Angles of Attack.
By Carl J. Wenzinger and Thomas A. Harris,

The Effect of Tip Shields on a Horizontal Tail Surface. By Paul V. Dronin,
Earl I. Ramsden, and George J. Higgins,

Preliminary Report on the Tlat-Top Lift Curve as a Factor in Control at Low
Speed. By Montgomery Knight and Millard J. Bamber.

The Determination of Several Spray Characteristics of a High-Speed Qil Engine
{1[1jccli0:l System with an Oscilloscope. By Chester W. Hicks and Charles S.
Moore.

Slotted-Wing  Airplanes. By E. Everling. Translation from *“Zeitschrift des
Vereines deutscher Ingenieure,” May 7, 1927, )

Some German Gliders of 1920-1923. By Alfred Gymnich, Translation from “Der
Gleit- und Segelflugzeugbau” (ch. 3). Published by Richard Carl Schmidt & Co.,
Rerlin, 1923,

Glider Construction and Design. By Alfred Gymnich. Translation from “Der
Gleit- und Segelflugzeugbau” (ch. 4, secs. 1-3), 1925,

Turbulent Flow. By L. Prandtl. lLecture delivered before the International Con-
gress for Applied” Mechanics, Zurich, September, 1926,

Approximation Method for Determining the Static Stability of a Monoplane Glider.
By A. Lippisch. Translation from *“Zeitschrift fiir Flugtechnik und Motor-
luftschiffahrt,” June 14, 1927,

Experiments on Airfoils with Aileron and Slot. By A. Betz. Translation from
Report I1I, “Ergebnisse der Aerodynamischen Versuchsanstalt zu Gottingen”
(Aerodynamic Institute). L

Safety in Airplane Flight. By H. Brunat. Communication by H. Brunat, of the
“Service de la Navigation Adrienne,” to the “Société Francaise de Navigation
Adrienne,” November 1o, 1927,

. Structural Details of German Gliders. By Alfred Gymnich. Translation from

“Der Gleit- und Segelflugzeugbau™ (ch. 4. secs. 6-9), 1925.

Metal Aircraft Construction at Vickers, Some Interesting New Forms Developed.
From Flight, September 15, 1927, . . . . .

Increasing Lift by Releasing Compressed Air on Suction Side of Airfoil. Ry F.
Seewald. Translation from *“Zeitschrift fur Flugtechnik und Motorluftschiffahrt,”
August 16, 1927.

“Gloster” High-Lift Biplane Wings. By H. E. Preston. From The Gloster,
Volume 1I, No. 5, January-February, 1927, . .

Duralumin—Defects and Faifures. By Lieut. Commander William Nelson (C. C.),
United States Navy. From ‘‘Aviation,” August 20, 1927.

Calculating Thrust Distribution and Efficiency of Air Propellers. By Theodor
Bienen. Translation from *‘Zeitschrift fur Flugtechnik und Motorluftschiffahrt,”
November 27, 1926. . . .

Tensile Strength of Welded Steel Tubes. First Series of Experiments, By A.
Rechtlich. Translation from “Zeitschrift fur Flugtechnik und Motorluftschiffahrt.”
September 14, 1927. .

Cranlk Case ng'c%g'ing of a Two-Stroke-Cycle Engine, By Otto Holm. Transla-
tion from “Zeitschrift des Vereines deutscher Ingenieure,” June 11, 1927.

Stressed Coverings in Naval and Aeronautic Construction. By L. L. Kahn.
Translation from *“Association Technique Maritime et Aéronautique,” May-June,

1927,

Mccghzinicnl Properties of Some Materials Used in Airplane Construction. By
E. B. \Wolff and L. J. G. Van Ewijk. Translation from Report M-219 of the
“Rijks-Studiedienst voor de Luchtvaart,” reprinted from ‘“De Ingenicur,” Aug-
ust 7, 1926, . PR

Results ofg;\erodynnmic Tests on Slotted Airfoils in the Aerotechnical T.aboratory
S. T. A&.) of Rhode St. Genese, Brussels, By Paul Puvrez. Translation from
Bulletins Nos. 1 and 4, April and July, 1927, of the “Service Technique de
L’Aéronautique Belge.” . . . .

Parachutes for Aircraft. By Waldemar Miiller. Translation from ‘“Zeitschrift
fiir Flugtechnik und Motorluftschiffahrt,” October 28, 1927,

Aviation Fuels (with Special Reference to *“White Spirit”). By P. Dumanois.
Translation from *La Technigue Acronautique,” April 15, 1927,

Motion of Fluids with Very Little Viscosity. By 1. Prandtl. Translation from
“Vier Abhandlungen zur Hydrodynamik und “Aerodynamik,” Géttingen, 19:7.

Welding in Airplane Construction. By “A. Rechtlich and M. Schrenk, Transla-
tion from the 1927 Yearbook of the “Deutsche Versuchsanstalt fiir Luftfahrt.”

The 1926 German Seaplane Contest. Part I: Lessons Taught. By F. Seewald.
Part 11: Method of Rating. By H. Blenk and T. Lichers. Translation from the
1927 Yearbook of the ‘“‘Deutsche Versuchsanstalt fiir Luftfahrt.”

Note on Research Work hy Helmheltz and, Wein Relating to the Form of Waves
Propagated Along the Surface of §epara_tmn of Two Liquids. By J. M, Burgers.
Translation from a reprint from ‘“Rendiconti della R. Accademia Nazionale dei
Lincei,” Volume V, No. 5. =

Calculation of Airplane Performances Without the Aid of Polar Diagrams. By
Martin Schrenk. Translation from the 1927 Yearbook of the “Deutsche Versuch-
sanstalt fiirr Luftfahrt.”
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A Few More Mechanical-Flight Formulas Without the Aid of Polar ngmms.
By Martin Schrenk. Translation from the 1927 Yearbook of the “Deutsche
Versuchsanstalt fiir Luftfahrt.” (Supplement to Technical Memorandum No. 456.)

Steel Spars. By Brian L. Martin. From “The Gloster,” Scntcmhcr-])c'c'cmhcr. 1027,

Variable Pitch Propellers. By H. L. Milner. From “The Gloster, September-
December, 1927. i -

Take-Off of Heavily Loaded Airplanes. Iy A. Prill.  Translation from *“Zeit-
schrift fiir Flugtechnik und Motorluftschiffahrt,” January 28, 19:8. . .

Contribution to the Systematic Investigation of Joukowsky Profiles. By G_D!H'ns‘(;
l.oew. Translation from *Zeitschrift fiir Flugtechnik und Motorluftschiffahrt,
November 28, 1927, .

Comments on Crankless Engine Types. Translation from *Der Motorwagen,
November zo, 1927. i

Prospective  Development of Giant Airplanes. By B. Von Romer. Translation
from “Luftfahrt,” October 22, 1927, .

Discussinn of Problems Relating to the Safety of Aviation. R):"T. _Sabatier.
Part I. Translation from “‘Bulletin Technique” No. 42, of the “Service Tech-
nique et Industricl de I’Aeronautique,” June 18, 1927. .

Discussion of Prohlems Relating to the “Safety of Aviation. By J. _Sabgltlcr.
Part II. Translation from “Bulletin Technique” No. 42, of the “Service Tech-
nique ct Industriel de I"Aeronautique,” June 18, 1927, .

Wheel DBrakes and Their A{mlicmion to Arrcraft. By é H. Dowty. From Flight,
November 24 and December 29, 1927, and January 26, 1928, . iy

The Diesel as a Vebhicle Engine. By Kurt Neumann Translation from *“Zeit-
schrift des Vereines deutscher Imgenieure,” May 28, 1927. . .

Choice of Profile for the Wings of an Airplane. DPart I. By A. Toussaint and
E. Carafoli. Translation from “L’Aeronautique,” December. 1927, .

Choice of Profile for the \Wings of an Airplane. Part 1I. By A. Toussaint and
E. Carafoli. Translation from “L’Acronautique,” January, 1928. .

On Improvement of Air Flow in Wind Tunnels. By C. Wiesclsberger. From
J\gnrnal, Socicty of Mechanical Engineers (of Japan), June, 1925, volume =29,
No. 98.

Technical I'rogress Shown in the 1927 Rhén Soaring-Flight Contest. = By \\,':
Hibner. Translation from “Zeitschrift des Vercines deutscher Ingenieure,
December 3, 1927. N

Experimerts with a Wing from Which the Boundary Layer Is Removed by Pres-
sure or Suction. By K. Wieland. Translation from ‘‘Zeitschrift fiir Flugtechnik
und Motorluftschiffahrt,” August 16, 1927, L.

The TProblem of Noise in Civil Aircraft and the Possibilities of TIts Elimination.
By W. S. Tucker. From Journal of the Royal Aeronautical Society, March, 1928,
volume 32, No. zo7. .. .

The Problem of Noise in Civil Aircraft and the Possibilities of Its Elimination.
By W. S. Tucker. From Journal of the Royal Aeronautical Society, March,
1928, volume 32, No. 207. .

Windmills in the Light of Modern Research. By A. Betz. Translation from
“Die Naturwissenschaften,” November 18, 1927, volume 15, No. 46.

Recent Researches on the Air Resistance of Spheres. By O. Flachshart. Trans-
lation from ‘Physikalische Zeitschrift,” volume =28, 1927. i
Synopsis of French Aeronautic Equipment—Aeronautic Instruments. Translation

from ‘“I.’Aecronautique,” September, 1927, No. 100. .

Contribution to the Desipn and Calculation of Fuel Cams and Fuel Valves fo’r,
Diesel Engines. By Jatindra Nath Basu. Translation from “Der Motorwagen,
May 10 and July 31, r1o2y. .

The Cells of Giant Airplanes. By E. Offermann. From Offermann’s ‘“Riesen-
flugzeuge,” 1927.

The Span as a Fundamental Factor in Airplane Design. By G. TLachmann, Trans-
lation from “Zeitschrift fiir Flugtechnik und Motorluftschiffahrt,” May 14, 1928,

Airplane Strength Calculations and Static Tests in Russia. (An  Attempt at
Standardization.) Translation from ‘“L’Aeronautique,” February, 1928, .

Considerations _on Propeller Efficiency. Tv A, Betz. Translation from ‘Zeit.
schrift fiir Flugtechnik und Motorluftschiffahrt,” April 28, 1928,

List of Aircraft Circulars Issued During the Past Year

Thbe DeHaviland Tiger Moth—A Low-Wing Monoplane. From ‘“Flight,” Septem-

er 22, 1927. .

The Fairchild All-Purpose Cabin Monoplane. From a circular issued by the
Fairchild Airplane Manufacturing Corporation. 3

The Focke-Wulf F. 19 Ente Tail-First Airplane. From “Flight,”” September 2g,
1927.

Stinson Commercial Airplane, type SM-1—A Semicantilever Monoplane. Prepared
by the Stinson Aircraft Corporation.

Lockheed Fega Airplane—A Commercial Cabin Monoplane. Prepared by the
Lockheed Aircraft Co. .

The Pitcairn Mailwing PA-5—A Single-Seat Commercial Biplane. Prepared by
Pitcairn Aviation (Inc.).
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Avimeta—~Three-Engine Commercial Monoplane, type A, V., M, 132, From a cir-
cular issued by the Avimeta Co.

The Heinkel Commercial Airplane H. D. 40. From a circular issued by the Ernst
Heinkel Airplane Co.

The De Haviland 61 Canberra (Brnish)—‘\ Six to Eight DIassenger Airplane.
From ‘Ilght " December 29, 192

Focke-Wulf A. 17 Commercial :\lrpl:me Mocwe (German). From a circular issued
by the Focke-Wulf Airplane Construction Co.
Supermarine S-5 Seaplane (Bnthh)-—\\ inner ox the 1927 Schneider Cup Race.

From “Flight,” Fcbruary 16, 19:8,

The Short Calcutta—First British All-Metal Commercml Seaplane. From *“Flight,”
February 23, 1028,

The Gloster il’ 98'1p1anc (British). From “Flight,” March 1, 1928,

The Avro Avwian Il Airplane (British). From “Flight,” March 8, 1928,

The Boultan and Paul Sidestrand I Domber Airplane (British). "From “Flight,”
March 29, 1928,
The Parnall Imp—.\ New British Light Alrplane. From “Flight,” April 12, 1928.
The Fokker Umizersal Commercial ,\lrplane From a circular issued by the %llantlc
Alircraft Corporation. .
The Bleriot Spad or Airplane—Pursuit Single-Seater “Jockey™ type. Translation
from lLes Ailes, April 19, 1928,

Morane-Saulnier 121 Single-Seat  Pursuit  Airplane (French)., By J. Serryer.
Translation from Les Ailes, October 2o, 1927, i

The Fokker Trimotor F 1711 Commercial Transport Monoplane. From a circular
issued by the Atlantic Aircraft Corporation. R

René Couzinet Monoplane (French). By J. Serryer. Translation from ‘“Les Ailes,”
March -9, 1928. . i .

Savoia Marchetti S 64 Airplane. By Maurice Victor. Translation from “Les
Ailes,” June 14. 1028. .

The Sikorsky Twin-Engined Amphibian, type S-38, Model 1928. Prepared by
Sikorsky Manufacturing Corporation.

. C. A M. S. 53 G. K. Transatlantic Seaplane (French)., Prepared by Paris Office,
A,

Al
Westland IVa itf (British). Prepared by the Westland Aircraft Works, Englan(!,
The »\rmctron,:v Whitworth Stariing (Dritish)—Single-Seat Fighter. From “Flight,
August, 1928,
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Postmaster General ... i i Harry S. New.
Second Assistant Postmaster General......oo.ouoon. W, Irving Glover.
Deputy Sccond Assistant Postmaster General.................. Clmsu C. Gove.
Superintendent .......000nn.n .. LE. Wadsworth.

Assistant Superintendent .... LT, \V Sutherin,

B. F. Myers, Assistant Superintendent...... cevevereraaee....Chicago, IN.

Joseph Mentl, Assistant Superintendent....................0000 New York N. Y.

A. O. Willoughby, Assistant Supcrmtcndunt ................. San Irancnsco Calif.

E. R. White, Director ........ e tara e e, Division of Intcrnational

IPostal Service.

Contract Air Mail Routes in the United States in 1928

CAM- 1 Boston to New York. CAM-16 Cleveland to Louisville,

2 Chicago to St. Louis. 17 New York to Chicago.

3 Chicago to Dallas, 18 Chicago to San Francisco.

4 Salt Lake City to Los Angeles. 19 New York to Atlanta.

5 Salt Lake City to Pasco. 20  Albany to Cleveland.

6 Detroit to Cleveland. 21 Dallas to Galveston.
(Discontinued July 19, 1928.) 22 Dallas to Laredo.

7 Chicago to Detroit, 23 Atlanta to New Orleans.
(Discontinued July 16, 1928.) 24 Chicago to Cincinnati,

8 Seattle to Los Angeles, i 25 Atlanta to Miami. .

9 Chicago to St, Paul and Minne- 26  Great Falls to Salt Lake City.
apolis. 27 Bay City to Chicago.

11 Cleveland to Pittshurgh. 30 Chicago to Atlanta.

12 Cheyenne to Pueblo.
Contracts awarded on the following routes to start in 1929:

CAM-28 St. Louis, Mo., to Omaha, Nebr., and return. .
29 New Orleans, La., via Houston to either San Antonio, Laredo or Brownsville,
Tex., and return,

Air Mail Operations by Routes During Calendar Year 1928

Route Pounds of Compen- Miles of Service
Route Miles Mail sation Scheduled Flown

1. Boston-New York ............. 192 47,453 $ 142,354.67 107,904 90,569
2. Chicago-St. Louis ...... e 278 56,300 142,506.50 135,604 133,721
3. Chicago-Dallas .......cocoveun. 1,059 196,161 588,468.95 968,972 899,106
4. Salt Lake City-Los Angeles.... 6oo 319,910 958,608.72 426,000 404,771
5. Salt Lake Cify-Pasco.......... 530 112,838 338.503.47 360,520 338,804
6. Detroit-Cleveland .............. o1 1,170 1,259.63 30,216 26,598
7. Chicago-Detroit ................ 237 9,758 10,499.63 78,684 71,348
8. Seattle-Los Angeles ........... 1,099 117,653 333,079.32 596,050 570,137
9. Chicago-Minneapolis ........... 503 57,104 157,034.45 206,054 194,219
11. Cleveland-Pittsburgh ........... 123 54,852 164,556.84 85,140 80,769
12, Cheyenne-Pueblo ........ e . 199 54,718 45,416.98 134,718 1:9.866
16. Cleveland-Louisville ............ 339 21,354 26,050.06 85,455 81,797
17. New York-Chicago ............ 772 781,803 801,570.83 1,047,553 048,946
18. Chicago-San Francisco ........ 1,918 837,211 1,716,734.95 1,473,792 1,433,740
19. New York-Atlanta .......... .. 763 85,153 255,456.73 288,314 261,192
20. Albany-Cleveland .............. 443 45,300 50,201.45 187,974 163,334
21, Dallas-Galveston ............... 320 25.370 23,322.05 187,990 180,480
22. Dallas-Laredo ................ . 417 36,121 104,346.52 18,8171 183,104
23. Atlanta-New Orleans ovvvvnnnn, 479 23,325 40,816.77 174,018 170,860
24. Chicago-Cincinnati . ............ 270 35.667 52,417.80 180,900 163,506
26. Great Falls-Salt Lake Clty ...... 493 18,752 46,412.60 125,961 116,834
27. Bay City-Chicago ............. EX 61,460 54,690.27 135.383 129,403

30. Chicago-Atlanta ........ veeieens 790 1,076 839.47 6,744 5,
Total ..... e e e 3,000,518 $6,105,247.66 7,042,817 6,779,475
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Additions and Changes:

CAM-18 Chicago, Ill,, to San Francisco, Calif.—established July 1, 1927.
(This route previously part of Government-operated route.)
17 New York, N. Y., to Chicago, lil.—established Sept. 1, 1927.
(This route previously part of Government-operated route.)
Cleveland, Ohio.. to Buffalo, N. Y.—established Dec. 17, 1927—and Buffalo
to Albany, N. Y.—established June 1, 1928.
Chicago, Ill., to Cincinnati, Ohio—established Dec. 17, 1927.
Dallas to Galveston, Texas—established Feb, 6, 1928,
Nallas to San Antonio, Texas—established Feb. 6, 1928,
New York, N. Y.. to Atlanta, Ga. stablished May 1, 1928,
Atlanta, Ga., to New Orleans, La.—established May 1, 1928,
Great Falls, Mont., to Salt Lake City, Ut
(service suspended to August 1, 1928).

N I
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Contract Air Mail Operators on December 31, 1928

CAM-1 Boston, Mass., by Hartford, Conn., to New York.,, N. Y, 192 miles.
Contractor: Colonial Air Transport, Inc.. 270 Madison Ave., New York, N. Y.
Compensation: $3.00 per pound.
Schedule: l.eave Boston .......... 6:15 p.m. Arrive New York ...... B E
Leave New York ...... 5:00 2. m. Arrive Boston ......... 7
(Daily except Sundays and holidays.)
Service began July 1, 1926.

CAM-2 Chicago, 1ll., via Peoria and Springfield, Ill., to St. Louis, Mo., 278 miles.

Contractor: Robertson Aircraft Corporation, Anglum, Mo,
Compensation: $2.53125 per pound.

Schedule: T.eave Chicago ......... 5:50 a. m. T.eave: St. Louis .......
Leave Peoria .......... 7:25 a.nm. l.eave Springfield .
Leave Springfield ...... 8:r5a.m. l.eave Peoria ... ..
Arrive: St. Louis ...... g:15a. m. Arrive Chicago «........

(Daily.)
Service began April 135, 1926,

G 1y -
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CAM-3 Chicago, Ill., via Moline, Ill,, St. Joseph and Kansas City, Mo., Wichita,
Porica City, Tulsa and Oklahoma City, Okla., to Fort Worth and Dallas,
Texas, 1,059 miles.

Contractor: National Air Transport, Inc.,, Chicago, Il
Compensation; $3.00 per pound.
(Night) (Day) (Night) (Day)
Schedule: Lv. Chicago . 8:00p.m. 7:30a.m. Lv. Dallas .. 7:00p. m.
L.v. Moline .. g9:30p.m. 9:30a. m. Lv. Ft. Worth 7:30 p. m.
Lv. St. JToseph 12:30 p.om. I.v. Okla, City 9:20 p. m.
Lv. Kansas T.v. Tulsa .. s:15p.m.
ity .... 1:10a.Mm. 1:00p.m, N
Lv. Wichita . 3:15a. m. Ly, Ponca
Lv. Ponca City ......10:20 p. m.
City ... 4110a.m Lv. Wichita ,11:10 p. m.
ot — Lv. K"mcas
Ar. Tulsa ... 5:20a. m. City ...... 1:102. M. 2:05p.m
Lv. Okl:l L. St Joseph 2:40 p.m
...... 5:25a. m. Lv. Moline .. 4:2z0a.m. s5:30p.m
Lv. Ft \Worth 7:35 a. m. Ar. Chicago . 3:40a.m. ;:izop.m
Ar. Dallas .. 8:00a.m
(Daily.)
Service began May 12, 1926.
CAM-4 Salt Lake City, Utah, via Las Vegas, Nev,, to Los Angeles, Calif,, 600
miles.
Contractor: Western Air Express, Inc., Los Angeles, Calif.
Compensation: $3:00 per pound.
Schedule: Leave Salt Take City.... g9:10a. m. Leave Los Angeles...... 7:35a.m.
Leave Las Vegas ...... 2i25p.m, Leave Las Vegas ...... 10:40 a. m,
Arrive Los Angeles 5:25 p. m, Arrive Salt Lake City... 1:45p. m.

(Daily.)
Service began April 17, 1926.
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CAM-5

Contractor:
Compensation:

Schedule:

CAM-6 and 7
CAMI-8

Contractor:
Compensation:

Schedule:

CAlJlg

Contractor:
Compensation:

Schedule:

CAM.11

Contractor:
Compensation:

Schedule:

CAD-12

Contractor:
Compensation:

Aircraft Y ear Book

Salt Lake City, Utah, via Boise, Idaho, to Pasco, Wash., 530 miles.

Walter T. Varney, Boise, ldaho.
$3.00 per pound.

a.m. leave Pasco ........... 6:00 a. m.
lcave Boise ...... e g:20 a. m.
Arrive Salt Lake City...12:50 p. m.

Leave Salt Lake City... 9:
I.eave Boise
Arrive Pasco

Service began April 6, 1926.
discontinued.

Secattle, Wash., via Tacoma, Vancouver, Wash., Portland and Medford,
re., San_Francisco, San Jose, Fresno and Bakersfield, Calif., to Los
Angcles, Calif., 1,099 miles.
Pacific Air Transport, Inc., San Francisco, Calif.
$2.8125 per pound.

l.eave Secattle .........%11:45p. m. T.eave Los Angeles ....12:01a.m.
J.eave Tacoma ........ 1:30 a, m. l.eave Bakersfield ...... 1:30 a. m.
I.eave Vancouver, Wash., I.eave Fresno ... 3002, M
Portland, Ore. ...... 7:10 a. m. T.eave San Francisco ... 5:00a, m.
T.eave Medford ....... 9:30 a. m. l.eave Medford ... ..., 9:00 a. M.
I.eave San Francisco I:15p.m. Leave (Portland), (Van-
I.eave Fresno ......... 315 p.m. COUVET) suvuvrnnonanns 1r:3oa.m,
Leave Bakersfield ..... 4:45 p.m. T.eave Tacoma 1:30 p.m.
Arrive T.os Angeles 6:15p. m. Arrive Seattle 2:00 p. M.
Leave San Francisco .. 4:45p. m. L.eave San Jose 6:15 a. m.
Arrive San Jose ...... S:10 p. M. Arrive San Francisco.... 6:40 a. m.

*Dispatch is by train to Portland Field.
(Daily.)
Service began Sept. 15, 1926,

Chicago. Tll., via Milwaukee, Madison and I.aCrosse, Wis., to St. Paul
and Minncapolis, Minn., with a spur line from Milwaukee, Wis., via
Fond du Lac, Oshkosh and Appleton, to Green Bay, Wis., 503 miles.

Northwest Airways, Inc., St. Paul, Minn,

$2.75 per pound.

Lv. Chicago . z2:00p.m. 5:50 a.1m. Lv. Minneapo-
Ar. Milwaukee 6:40 a. m. Hs covvvnnn 8:30 a. m.
Lv. Milwaukee 7:30 a. . Lv. St. Paul.. 8:40 a. m.
Lv. Fond du I.v. LaCrosse
Lac cvvevnnn 8:10 a. m. Ly, Madison .
I.v. Oshkosh 8:25a. m. Ar, Milwaukee.
Lv. Appleton . . 8:40 a. m, Lv. Green Bay
Ar. Green Bay 9:00 a. m. Lv. Appleton
Lv. Milwaukec. 6:50 a. ni. Lv. Oshkosh
Lv. Madison .. 7140 a. M. Lv. Fond du
Lv. LaCrosse §:30 a, m. Lac ..... e
Lv. St. Paul 1:30 a. m. Ar. Milwaukee
Ar, Minneapo- Lv. Milwaukee
lis ovennnn 6:10 p. M. 11:40 a. m, Ar. Chicago .12:10 p.m.
(Daily.)

Service began June 7, 1926.

Cleveland, Ohio, via Youngstown, Ohio, and McKeesport, Pa., to Pitts-
bhurgh, Pa., 123 miles.

Clifford Ball, McKeesport, Pa.

$3.00 per pound.

Leave Cleveland ....... 12:15 P, m. Leave Pittsburgh 1 2:30 p. m.

T.eave Youngstown ..... 1:00 p. m. T.eave McKeesport} -

Arrive McKeesport] 1:45 p. m IL.eave Youngstown ..... 3:15 p. .

Arrive Pittsburgh §°°°° 77 : Arrive Cleveland ....... 4:00 p. m.
(Daily.)

Service began April z1, 1927,

Cheyenne, Wpyo.,, via Denver and Colorado Springs, Cole., to Pueblo,
Colo., 199 miles.

Western Air Express, Inc., Los Angeles, Calif.

$0.83 per pound.
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Schedule: Leave Cheyenne 5:00 2. M Leave Pueblo .......... 4:15 p. m.
Leave Denver ...... ... 6izoa. m. I.cave Colorado Springs . 4:50 p. m.
Leave Colorado Springs. 7:roa.m. Leave Denver .......... 6:00 p. m.
Arrive Pueblo .......... 7:45a. m. Arrive Cheyenne ....... 7:00 p. m.
(Daily.)
Service began May 31, 1926,
CAM-16 Cleveland, via Akron, Columbus, Dayton and Cincinnati, Ohio, to Louis-
ville, Ky., 339 miles.
Contractor: Continental Air Lines, Inc., Cincinnati, Ohio.
Compensation: $1.22 per pound.
Schedule: Lyv. Cleveland.fr2:45 p.m. 2:45 a.m.ET Ly, Louisville . 6:00 p.m.CT
Lv. Akron .... 1:10 p.m. 3:20 a.m.ET Lv, Cincinnati.. 8:20 p.m.ET
Lv. Columbus . 4:90 a.m.ET Lv. Dayton ... g:00 p.m.ET
Lv. Dayton .. s:25 a.m.ET Lv. Columbus . 9:45 p.m.ET
Lv. Cincinnati. 6:05 a.m.ET Lv. Akron ...t3:45 p.m.*11:05 p.m.E
Ar. Louisville . 6:15 a.m.CT Ar, Cleveland . 4:10 p.m. 11:30 p.m.ET
*Daily. 1Daily except Sunday and holidays.
Service began August 1, 1928,
CAM.17 New York, N. Y., via Cleveland and Toledo, Ohio (Dectroit, Mich.),
Chicago, 1ll., 77> miles,
Contractor: National Air Transport, Inc., Chicago, Ili.
Compensation: $1.24 per pound.
Schedule: Lv. New York 8:00 p.m. 11:00 a. m. Lv. Chicago. 8:00p.m. 8:00a.m,
(P.R.R. Sta.) Lv. Detroit .*10:05 p. m.
Lv New Bruns- —= -
vick onnnn 35p.m. 12:15p.m Lv. Toledo . 10:50 p. m. 10:50 a. m.
(Hadlcy I'leld) Ar. Cleveland 1z Mid. 12 Noon
Ar. Cleveland z:rsa.m. g4:co0p.m. Lv. Cleveland 12:15a. m, 12:15 p. m.
Lv. Cleveland 2:30a.m. 4:35p. m. Ar. New e . L
Lv. Toledo .. 3:20a.m. s:zop.m Brunswick = 4:452. m. 4:45p. m.
. = (Hadle{ Fld.)
Ar. Detroit ..%s:30a. m. Ar. New York 6:43a.m. 6:40 p. m.
Ar. Chicago . 5:35a.m. 7:00p.m. (P.R.R.Sta.)
Daily. *Daily except Sunday.
Service began September 1, 1927,
CAM-18 Chicago, Ill., via Cedar Rapids, Towa City and Des Moines, Towa; Omaha,
lincoln and North Platte, Nebr.; Cheyenne and Rock Qprmg Wyo.;
Salt Lake City, Utah; Elko and Reno, Nev.; and Sacramento, to San
Francisco, C"A]if., ,918 miles.
Contractor: Boeing Air Transport, Inc., Seattle, Wash.
Compensation: $1.50 per pound.
- T -
Schedule: Lv. Chicago 5145 a.Mm. 7i30op.m. Lv. San Fran-
Lv. Jowa City 9:40 p. M. CISCO vu.... 00 &. m.
Lv. Cedar Lv. Sacra-
Rapids .... 8:00a.m. mento ..... 145 a. m.
Lv. Des Ar. Reno .... 8:45a. m.
Moines ... @00’ m. Lv. Reno .... g:00 a. m.
Ar. Omaha ..1o:10a. m. 12:20a. m. Lv.Elko ..... 11:00 a. m.
Lv. Omaha ..10:154a.m, 12:35a, m. Ar. Salt Lake
Ar. Lincr}xln ..10:45 a, m. ity s.o...s . 1:45 p. o
Ar. North
rPlnt(:z veean 2:30 a. m. Lv. (At Time) 3:00 p. m.
Lv. (Mt, Time) 2i00 a. m. Lv. Rock
Ar. Cheyenne . 4:30 & m. Springs .....
Lv. Cheyenne . 4:45 a. m, Ar, Cheyenne . 7i15 p.m.
Lv. Rock Lv. Cheyenne . 30 p. m.
Springs ... 7:0§ a. m. (Central Time)
Ar. Salt Lake Lv. Lincoln .. z2:45 p. m.
City veensss 10:00 4. M. Ar.Omaha .. 3:10p.m. 12:15a. m.
Tv (Pac Time) 9:20 @. m. Lv. Omaha .. 3:15p. m. 12:30 a. m.
Tov. EIKO +vnv- 11115 a, m. Lv. Des
Ar. Reno ....- 1:30 p. M. Moines ... 4:30p.m. 1:30a.m.
I.v. Renno ..... 1:45 p.m, Lv. Cedar
Ar. Sacramento 2145 p. M. Rapids .... s:30p. m
‘Ar. San Fran- Lv. Towa City..
cisco .. 4:30 p. m. Ar. Chicago . 7:30p.m. §:45a.m.

IDm]y except Sunday, Monday, holidays and days after holidays.

ail
TDZ:lg except Saturday, Sunday, holidays, and days before holidays.

Service began July 1, 1927,
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CAM-19 New York, N. Y., via Philadelphia, Pa., Washington, 1. C., Richmond, Va,,
Grccnshoro, N. C, and bp'lrlanhurg, S. C., to Allﬂnta, Ga., 763 miles.
Contractor: Pitcairn Aviation, Inc., Philadelphia, Pa.
Compensation: $3.00 per pound.
Schedule: I.v. New York 5:00a.m. g:jop.m ‘\. Atlanta .. 8:00p. m.
Lv. Philadel- . Spartan-
phia ...... s:35a.m. 10:24 p. m. hurg siens 0150 p.M.
T.v. Washington 11:45 p. m. Lv. W melon- 1
Lv. Richmond . ;024 m, Salem, } 21 p. o
Lv, Winston- Greensboro
Salem, 2:59 a. m Lv. Richmond 1:28 a. m.
Greenshoro L\ \\'nshing-
ieees.. 2:35a.m
Lv. Spartan- I v I’lnladLl-
burg ...... . 4:32a,m. phia ...... 3:56a.m. 8:30 p.m,
Ar. Atlanta .. 6:17 a.m, Ar. New York 4:35a.m. 9:05p.m.
(Daily except Sundays and holidays.)
Service began May 1, 1928,
CAM-zo0 Albany, N. Y., via Schenectady, Utica, Rome, Syracuse, Rochester, Buf-

Contractor:

Compensation:

falo, N. Y., to Cleveland,

Colonial Western Airways,
$1.11 per pound,

Ohio, 443 miles,
Inc., New York, N. Y.

Schedule: TLv. Albany ...... e 10:10 a. m, Lv. Cleveland .......... 12:20p, m.
Lv. Schenectady ........ 10525 a. m, Iv. Buffalo ieeeee. 2:30D. M.
I.v. Utica-Rome ........ 11:20 a. m, Lv. Rochester .......... 3:40 p. m.
L.v. Syracuse .m, Lv. Syracuse  .......... 4135 p.m.
I.v. Rochester . m. I.v. Rome-Utica ........ §:15 p. m.
Lv. Buffalo .m, L\' Schenectady ....... 6:05 p. m.
Ar. Cleveland 4 .m. Ar. Albany ....iee.n 6:15 p. m.
(Daily except Sunday.)
Scervice began December 17, 1927
CAM-2: Dallas, via Fort Worth, Waco, Houston, to Galveston, Texas, 220 miles.
Contractor; Texas Air Transport, Inc., Fort Worth, Texas.
Compensation: $2.89 per pound.
Schedule: Lv.Dallas .......... ve. 7:45 a0 m, Lv. Galveston ...
Lv. Fort Worth ........ 8:15 4. m, Lv. Houston ...........
Tv.Waco ...oovvevunin, 9:20 A, n. Lv.Waco ....cvvnvnnn.
I.v. Houston ........... 10:50 a. m. I.v. Fort Worth .
Ar. Galveston ..... vee..I1:30 a.m. Ar.Dallas ...oovvinnann
(Daily.)
Service began February 6, 1928,
CAM-22 Dallas, via Fort Worth, Waco, Austin, to San Antonio and Laredo,
Texas, 417 miles,
Contractor; Texas Air Transport, Inc., Fort Worth, Texas.
Compensation: $2.89 per pound.
Schedule: Lv.Dallas ....... . 7:45a.m. Lv.Laredo ............ 2:35p.m.
ILv. Fort Worth ,....... 8:15a. m, Lv. San Antonio ....... 4115 p.m.
Lv. Waco 120 a.m, T.v. Austm PN 5:10 p. m.
Lv. Austin 25 a. m. Tov. Waco «ovovreennnnn 6:15 p. m.
Lv. San Antomo ....... 11:20 a. m. Lv. Fort \Vorth ........ 7:15 p. m.
Ar. Laredo ............. 12:55 p.m Ar.Dallas co.vveiennnn 7:35p. m.
(Daily.)
Service began February 6, 1928.
CAM-23 Atlanta, Ga., via Birmingham and Mobile, Ala., to New Orleans, La,,
479 miles.
Contractor: St. Tammany Gulf Coast Airways, Inc.,, New Orleans, La,
Compensation: $1.75 per pound.
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Lv. Atlanta

tlanta ............ 5:30a.m Lv. New Orleans ...... {1:00 p. m.
Lyv. Birmingham ....... ;10 a. m. Lv. Mobile ............ 2:35p.m.
Lv. Mobile ............ 9:30 a.m. Lv. Birmingham ...... . 4:55 p.m.
Ar. New Orleans ... .11:00 2. m, Ar. Atlanta ...l 6:30 p. m.
*Daily except Mondays and (h)s after holidays.
tDaily except Sunday and holidays,
Service began May 1, 1928,

CAM.2y4 Chicago, I, via Indianapolis, Ind., to Cincinnati, Ohio, 270 miles.

Contractor: Embry-Riddle Company, Cincinnati, Ohio,

Compensation: $1.47 per pound.

Schedule: I.v. Chicago ........ 6:00a.m. CT Lv. Cincinnati ...... 3:45p.m. ET
Lv. Indianapolis .... 7:55a.m.CT L.v. Indianapolis .... 4:00p. m.CT
Ar. Cincinnati ...... 10:00 a. m. ET Ar. Chicago ..... e 5:45p.m. CT

(Daily.)
Service began December 17, 1927,

CAM-:3 Atlanta, Ga., via Jacksonville, to Miami, Fla., 595 miles.

Contractor: Pitcairn Aviation, Inc., Philadelphia, Pa.

Compensation: $1.46 per pound.

Schedule: Lv.Atlanta ... *6:45a. m. Lv.Miami ..o, fr1:05a. m.
Lv. Jacksonville ........ g:55 a. m. L. Jacksonville ....... 2:50 p. m.
Ar. Miami ...... e 1:30 p. m. Ar. Atlanta ... 5:30 p. m.

*Daily except Monday and days after holidays.
tDaily except Sunday and holidays.

CAM-26

Contractor:

Compensation:

Schedule:

CAM-27

Contractor:

Compensation:

Schedule:

Service began December 1, 1928,

Great Falls, via Helena and Butte, NMont.,

Utah, to Salt Lake City, Utah, 493 miles.
National Parks Airways, Inc,, Salt Lake City, Utah.
$2.475 per pound.

Pocatello, Idaho, and Ogden,

Lv. Great Falls ........ 8:30a.m. Lv. Salt Lake City...... 10:20 a. m.

Lv. Hetena ... ... g9:25a.m Lv. Ogden ..... ....10:50 2. m.

Lv. Butte ... venn. 10:10 a. m Lv. Pocatello ...........12:40 p. m.

I.v. Pocatello ........... 12145 p.m Lv. Butte ..... e 3:00 p. m.

Lv.Ogden ............. 2:05p.m. Ly, Helena ..., ... 3143 p.m.

Ar. Salt Lake City... 2:23 pom. Ar. Great Falls ........ 4730 p. m.
(Dml}.)

Service began June 30, 1928,

Bay City, via Saginaw,
tiae, via Detroit, .\nn
Mich.; Muskegon, via
Kalamazoo, Mich., via

Thompson Aeronautical

$0.89 per pound,

Flint and lansing, to Kalamazoo, Mich.; Pon-
Arbor, Jackson and Battle Creek to Kalamazoo,
Grand Rapids, to Kalamazoo, Mich.; and from
Sonth Bend, Ind., to Chicago, Ill., 52. miles.

Corporation, Kalamazoo, Mich.

Lv. Bay City ....... 3:z0p. m. ET Lv. Chicago ........ :c15a.m. CT
Lv. Saginaw ........ 4:00p. m. ET Lv. South Bend .... 8:1r0a.m.CT
Lv. Flint_ ........... 4:30p.m. ET Ar. Kalamazoo ...... 8:50a.m. CT
Lv. Lansing ........ 5:10 p.m. ET Lv. Kalamazoo ...... 8.55a. m. CT
Ar. Kalamazoo ...... 5:00 p. m. CT Lv. Grand Rapids ... ¢9:35a. m. CT
Lv. gontiac ........ 345 pom. ET Ar. Muskegon ...... g:55a. m. CT
Lv. Detroit 05 p. m. ET Lv. Kalama 8:55 ¢ CT
teeses 4I05P.M amazoo ... .. ;55 a,m, C

Lv. Dearborn . Lv. Battle Creek ....10:15a. m. ET
Lv. Ann Arbor ..... 4:30 p. m. ET Lv. Jackson ........ 10:45a. m. ET
Lv. Jackson ........ 5:10 p. m. ET I.v. Aun Arbor .....11:15a. m. ET
Lv. Battle Creek . 5:q0p. m. ET Lv, Detroit ) : ET
Ar. Kalamazoo ...... s:00p. m. CT Lv. Dearbornf """ """ 11:40 a. m,

Lv. Muskegon ...... 405 p. m. CT Ar. Pontiac ......... 12:00 m. ET
Lv. Grand Rapids .. 4:25p. m. CT Lv. Kalamazoo ...... 8:55a. m. CT
Ar. Kalamazoo  ..... 500 p. m, CT Lv.Lansing ........ 10:40 a. m. ET
Lv. Kalamazoo ...... 5:05 p. m.CT Lv. Flint ........... 11:25a. m. ET
Lv. South Bend ..... 6:25 p.m. CT Lv. Saginaw ........ 11:53a. m. ET
Ar, Chicago ........ 7:zo0p. m. CT Ar. Bay City ...... 12:05 p. m, ET

(Daily.)

Service began July 17, 1928.
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CAM-30 Chicago, Ill.,, via Terra Haute and Evansville, Ind.; Nashville and Chat-
tanooga, Tenn.; to Atlanta, Ga., and with « spur IlllL, Evansville, Ind.,
to St. Louis, \Io, 790 nnlcs

Contractor: Interstate Air Lines, Inc., Chicago, Ill.

Compensation: $0.78 per pound.

Schedule: Lv, Chicago ....c.ovvn.a... 9:00 a. m. Lv. Atlanta ., .......... 9:25a.m.
Lv. Terre Haute ....... 11:05 a. m. Lv. Chattanooga ........ 10:30 2. m.
Ar. Evansville ...... ..12:05 p. m. Lv. Nashville . ......... 11:35a. n,
T.v. St. Louis ...... . 1o:30a, m Ar. Evansville ... . ..., 1:00 p. .
Ar. Evansville ..... .12:05 p. m, Lv. Evansville ......... 1:10 p. m.
Lv. Evansville .........12:20 p. m. Ar. St. Louis 3:00 p. m
Lv. Nashville .......... 1:50 p. m. Lv. Evansville 1:30 p. m
Lv. Chattanooga ........ 3il5 p. m. Lv. Terre Haute ....... 2:20 p.om.
Ar. Atlanta ..... PR 4:30 p.m. Ar, Chicago - .o.vvvnn. 4:30 p.m.

(Daily.)
Service began November 19, 1928,

Operators Under Contract and Scheduled to Begin Operations

in 1929
CAM-28 St. Louis, via Kansas City, Mo., to Omaha, Nehr., 395 miles.
Contractor: Robertson Aircraft Corp., Anglum, Mo.
Compensation: $0.785 per pound.
Schedule: (Not yet worked out but will connect at Omaha with transcontinental
route.)
CAM 29 New Orleans, La., via Houston, to either San Antonio, Laredo, or Browns-

ville, Texas, 550 miles, (Operating from New Orlgdns La., via Beau-
mont, Texas, to Houston, Texas, effective January =23, 1919)

Contractor: St. Tammany Gulf Coast Airways, Inc.,, New Orleans, La,
Compensation: $1.00 per pound.
Schedule: (From New Orleans to Houston only.)
Lv. New Orleans ..... ¥rr:30 a. m. Lv. Houston ....
Lv. Beaumont ........ z:25 p. ML Lv. Beaumont ........
Ar. Houston .......... 3:15p. m, Ar. New Orleans ...

*Daily except Monday and days after holidays.
tDaily except Sunday and holidays.
Service began January =23, 1929.

U. S. Air Mail Service to Foreign Countries During 1928

At the beginning of the year 1928 three Foreign Air Mail Routes were in opera-
tion., Two of these were for connection with incoming and outgoing steamers at New
Orleans, La., and Seattle, Wash. The other was from Key West, Fla., to Havana, Cuba.
Effective Septemer 15, the terminus of the last named route was changed to anml,
Fla., and mails dispatched from both Key West and Miami until December 4, after
which date all dispatches were made from Miami, One new foreign air mail route was
put into operation during the year, from New York, via Albany, to Montreal, Canada.
Service started October 1, 1928,

F. A. M. Routes in Operation in 1928

Seattle, Wash., to Victoria, B. C.
New Orleans, La., to Pilottown, La,
Miami and Key West, Fla., to Havana, Cuba.
(January 1 to September 15 operated from Key West.)
New York via Albany to Montreal, Canada.
(Began operations October 1, 1928,)

F. A. M. Routes Under Contract to Begin in 1929

Miami to Nassau, Bahamas.

Miami via Havana, Cuba; Merida, Mexico; Belize, British Honduras; Tegucigalpa, Hon-
duras; Managua, Nicaragua; San Jose, Costa Rica; to Cristobal, Canal Zone, and
return.

Miami via Havana, Santa Clara, Camaguey and Santiago, Cuba; Port au Prince, Haiti;
Santo Domingo. D. R. to San Juan, P. R., and return.

(Pan-American Airways, Inc., contractor on all three routes. Rate, $2.00 per mile.)
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F. A. M. Routes Projected for 1929

From Brownsville, Texas, to Vera Cruz or Mexico City, Mexico.

From Cristobal, Canal Zone, via Buenaventura and Tumaco, Colombia; Esmeraldas and
Guayaquil, Equador; Talara, Truxillo, Lima: Lomas aud Mollendo, Peru; Caldera,
Iquique, Antofagasta and Coquimbo to Santiago, Chile.

Total Weight of Air Mail on F. A. M. Routes in 1928

Lbs.
January . el 340777 July Lol
February .oovveiiiin e, 31,755 August ......
March i i e 42,483  September
APril o e e, 39,670 October ....
May .... 38,419  November .. .
June v...38,739  December .. ...62,953

F. A. M. Routes in Operation in 1928
ROUTE NO. F. A. M. 2

Seattle, Washington, to Victoria, B. C., and Return
Length of Route, 84 Miles One Way

No. of A
trips Contract
per IWeight of  rate of
month  of mails paxmcnt
Round carried per rqund Co;)]l)(‘”.
Month Contractor trips Ibs. trip sation
{:ammry ... Northwest Air Service, Inc.... 11 3,311 $190.00 2,090.00
ebruary .. Northwest Air Service, Inc.... 10 4.681 190.00 1,900.00
March ..... Northwest Air Service, Inc.... 13 5,905 190.00 2,850.00
April ......Northwest Air Service, Inc.... 9 4.303 190.00 1,710.00
May ....... Northwest Air Service, Inc.... 14 5,100 150.00 2,660.00
June ...... .0 vorthwest Air Service, Inc.... 13 5.619 190.00 2,470.00
July ....... Barnes & Gorst Air Lines, Inc. 14 3.949 142.50 1,995.00
‘August .....Barnes & Gorst Air Lines, Inc. 11 3.536 142.50 1,567.50
September . Barnes & Gorst Air Lines, Inc. 1215 1.603 142.50 1,781.23
October ....Barnes & Gorst Air Lines, Inc. 10 4.793 142.50 1,425.00
November . .Barnes & Gorst Air Lines, Inc, 14 6,182 142.50 1,995.00
December . .Barnes & Gorst Air Lines, Inc. 14 6,442 142.50 1,993.00

No regular schedule. . . . .
Planes dispatched by postinaster at Seattle to connect with incoming and outgoing
steamers,

New Orleans to Pilottown, Louisiana, and Return
Length of Route, 75 Miles One Way

No. of i
irips Contract
per Weight of rate of
month of wmails puyment
Round  carried per round Conpen-
Month Contractor trips ibs. trip sation
{_:muary ....Arthur E. Cambas 29 7.873 $110.00 - $3,190.00
ebruary ...Arthur E. Cambas . 20 4,569 110.00 2,200.00
March .....Arthur E. Cambas .. 27 7,272 110.00 2.970.00
April ......Arthur E. Cambas 26 5 009 110.00 2,860.00
May .......Arthur E. Cambas 28 5,643 110.00 3.080.00
June .......Arthur E. Cambas 34 7+154 110.00 3.740.00
July .......Arthur E. Cambas 32 6.700 75.00 2,400 00
August .....Arthur E. Cambas 36 7,103 75.00 2.700.00
September . .Arthur E. Cambas 29 6,055 75.00 2,175.00
October ...,Arthur E. Cambas .. 43 10,001 75.00 3.225.00
November ..Arthur E. Cambas .. 33 6,637 75.00 2,625.00
December .,Arthur E, Cambas 31V 6,628 75.00 2,383.00

No regular schedule. . s e .
. Planes dispatched by postmaster at New Orleans to connect with incoming and out-
going steamers,
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Miami and Key West to Havana—One Way

Prior to September 1s5th this route operated from Key West to Havana., Length of

route from Key West, 113.5 miles; from Niami, 261 miles,

No. of
trips Contract
per Weight of  rate of
month  of mails pavment
Round cuarricd per Compen-
Month Contractor trips 1bs. pound sation
JTanuary ....Pan-American Airways, Inc.... 31 23,393 $.405 $ 9.474.17
February ...%an-American Airways, Inc.... 29 22,503 .403 9.114.53
March ..... Pan-American Airways, Inc.... 3r 29.306 L4035 11,868.93
April ..., Pan-American Airways, Inc.... 30 30,296 .403 12,269.88
May .o Pan-American Airways, Inc.... 31 27,674 403 11,207.97
June ....... Pan-American Airways, Inc.... 30 25,066 405 10,516.23
Per mile
July ....... Pan-American Airways, Inc.... 31 26,535 $2.00 7,037.00
August .....Pan-American Airways, Inc.... 3t 26,261 2.00 7,037.00
September . .Pan-American Airways, Inc.... 29 28,031 2.00 10,418.00
October ....Pan-American Airways, Inc.... 31 34,610 2.00 16,182.00
November . .Pan-American Airways, Inc.... 30 33,340 2.00 15.660.00
DeceBlber ..Pan-American Airways, Inc.... 49 37,809 2.00 25,578.00
aily.
New York Via Albany to Montreal, Canada
Service Began Oct. 1, 1928
Length of route, 346 miles.
No. of .
trips Contract
per Weight of  rate of
month  of mails payment
Round carried per Compen-
Month Contractor trips Ibs. pound sation
Per mile
October ....Canadian Colonial Airways, Inc. 26 10,420 96¢ $8,605.44
November ..Canadian Colonial Airways, Inc. 21 9,609 96¢ 6,975.36
December ,.Canadian Colonial Airways, Inc. 23 12,074 g6¢c 7,480.32

Daily except Sunday.

AMENDMENT TO AIR MAIL ACT

(Public—No. 410—70th Congress) (H. R. 8337)

Ag Act to amend the Air Mail Act of Feh. 2, 1925, as amended by the Act of June
3, 192

Be it enacted by the Senate and House of Representatives of the United States uf
America in Congress assembled, That section 3 of the Air Mail Act of Feb. =2, 192
(United States Code, Title 39, section 463), as amended by the Act of June 3, 1926,
hereby amended to read as follows:

*‘Sec. 3. That the rates of postage on air mail shall not be less than 5 cents for
each ounce or fraction thereof.”

Sec. 2. That after section 5 of said Act (United States Code, Title 39, section 465)
a new section shall he added as follows:

“Sec. 6. That the Postmaster General may by negotiation with an air mail con-
tractor who has satisfactorily operated under the authority of this Act for a period
of two years or more, arrange, with the consent of the surety for the contractor and
the continuation of the obligation of the surety during the existence or life of the cer-
tificate provided for hereinafter, for the surrender of the contract and the substitution
therefore of an air mml route certificate, which shall be issued bv the Postmaster General
in the name of such air mail contractor, and which shall provide that the holder shall
have the right of carriage of air mail over the route set out in the certificate so long
as he complies with such rules, regulatlons, and orders as shall from time to time be
issued by the Postmaster General for meeting the needs of the Postal Service and adjusting
air mail operations to the advances in the art of flying: Provided, That such certificate
shall be for a period not exceeding ten years from the beginning of carrying mail under
the contract. Said certificate may be canceled at any time for willful neglect on the part
of the holder to carry out such rules, regulations, or orders; notice of such intended
cancelation to be given in writing by the Postmaster Gereral and sixty days provided to
the holder in which to answer such written notice of the Postmaster General. The rate
of compensation to the holder of such an air mail route certificate shall be determined
by periodical negotiation between the certificate holder and the Postmaster General, but
shall never exceed the rate of compensatlon provided for in the original contract of the
air mail route certificate holder.”

Approved May 17, 1928,

is
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ATIRCRAFT APPROPRIATIONS, UNITED STATES
1922-1929
Increase or -
Total Decrease Net
1922-23  ATMIY c...iaee... 12,895,000 16,303,000
Navy ceveevenenes 14,083,590 *1,270,159
.-\1r \[all ........ 1,800,000 ’b,o 600
A.CA. ... 210,000 29,688,590 *10,000
1923-24 -\rmy ........... 12,426,000 t469,000 14,347,841
NaAVY civeiiannnn 14,647,174 t36,416
Air Mail ... ... 1,500,000 t400,000
N.ACA, .ol 283,000 28,856,174 *73,000
192425 Army ... 14,113.043.80 *1,687,043.80 [1832,416
AVY cevieiannnnn 15,150,000 *502,8:6
‘\1r Mail ... 2,750,000 *1.250,000
N.ACA. (... 470,000 32,483,043.80 *187.,000
1925-26 Army ............ 14,700,000"° *586,956.20 |[“3,626,369.80
NAVY teveininnnns 14,790,000} t360,000
Air Mail ..ol 2,810,000t t130,000
NACA, ..ol 534,000 32,624,000 *64,000
1926-27  Army h,o_,o 000 *350,000 *350,956.20
Navy 8.505,288 *3.715,288
Air Mail ........ 2,650,000t T t160,000
N.ACA, .ol 513,000 36,718,288%"* t21,000
1927-28 Army ........... 20,396,300 *35,346,300 *3,884,288
Nav 20,100,000 ®1,594,712
513,000
3,791,500 44,787,800 3,291,500 *10,219,312
1928-29 A_rmy ........... 21.848,562(1) “4,452,262 e,
NAVY vriveannannn 32,189,560(2) *12,089,560
N.ACA ..., 600,000 *87,000
Commerce ....... 4,361,850 61,999,972 “570,350 *17,199,172

(1) And contract nuthor_izntion of $3.000,000.
() And contract authorization of $10,000,000.

"Increase over pr

eceding year,

tDecrease from prcccding year.
‘contract authorizations’ for additional purchases of aircraft.
‘contract authorizations’’ for additional purchases of aircraft.
‘contract ’\uthorlzatlons’ for additional purchases of aircraft.

**Plus $2,150,000 ¢
$Plus $4,100,000 *
***Plus $6,250,000 *
ttFor the

contract

.\lr Mail

$2,000,000 was allowed for 192
N on'—]ludgct estimates for the fiscal year 19:29-30 recommended for the Army, $33.-

578,683; Navy, $31,

Committee for .-\croxmutlcs $1,2

645,420 [and contract
g2,200; and Department of Commerce $6,393.620.

estimated amount $72,509,923.

Service $300,000

was

appropriated

for

1926 and

authorization of $10,000 ,000] National Advisory

Total

AIR TRANSPORT ROUTES IN THE UNITED STATES

Route Sere-

Airway Miles icet
New_ York-Boston*..... 219 MPE
St. Louis- Chlcago 268 M P,
Dallas-Chicago* ....... 995 ME
Kansas City - Chicago
(454 m)* . ....... . ME
Kansas City - Wichita
(173 ML) eeinnnn.. aes P
Tulsa-Ponca City*...... 72 ME
Tulsq Ponca City (72 P
Los Angeles Salt Lake
............. 633 MPE
Salt Lake City-Pasco... 540 M
Los Angeles-Seattle*....1,080 MPE
Los Angeles - Oaklan
(378 m.) ......... PE

Los Angeles-S. Fran.
(378 m.) ......... P

Dec. 31, 1928

Schedule
6 d awko. oo,
5 t. wkly (d & n).
Nightly

Daily covevviinan..

Daily
Daily

Com-

menced Operator

7/ 1/26 Colonial Air Trans.

. 4/15/2 6 Robertson Aero. Corp.
5/ 2/26 National Air Trans.
2/ 1/28 National Air Trans.
....... Wichita A. S. Prov. Co.
7/ s5/28 National Air Trans.
....... Paul R. Braniff, Inc.
4/17/26 Western Air Express
4/ 6/26 Walter T. Varney
9/15/26 Pacific Air Trans.
6/../28 Mutual Aero. Corp.
4/14/28 DMaddux Air Lines
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. Route Serv- Com-
Airway Miles icet Sched«le menced Operator
Los Angeles-S. Fran.
(378 m.)* ........ . PEDaily vvvvuinia.... 5/26/28 Western Air Express
Sacramento-San Fran.
(88 m.) ...ieivee ous P Daily ...v-uiunn e b Union Air Lines
S. (I‘ rancxs)co-l’orllanu I
549 M) ......... '’E 3d.oawko..ooiooo., 5/28 TUnion Air Lines
Portland-Seattle (153 3 3/ s/

M) chereianenaa.. oo PE 2t dly i, 3/ 5/28 Union Air Lines
Oakland-San Jose ..... 38MPE Daily oo 12/ 3/28 Pacific Air Transport
Chicago-Mpls./St. Paul* 396MPE 2t . dly............ 6 /7/26 Northwest Awys,

Chgo.-Mpls./St. Paul

(399 m.) ......... P Daily e 7/ 1/28 TUniversal Air Lines

Chicago-Madison (120

LML) e “. Daily «ovvvivien... 7/19/28 Royal Airways
Milwaukee-Green Bay.. 120MPE Daily «voivvnnnn.. 12/15/28 Northwest Aways.
P1ttsburgh-CIcvcland“ 121 NPE Daily ..., 4/21/27 Clifford Ball
Puello Cheyenne® .. ... 200MPE Daily ..., 5/31/26 Western Air Express
Louisville-Cleveland ..., 345 MP Nightly ........... 8/ 1/28 Continental Air Lincs

hicago-New York*.... 723 ME Dly & Nly......... 7/ 1/19 National Air Trans,

Chgo.-Clcvc_:. (313 m.) .. P Daly ............. 9/15/28 Universal Air Trans.
Toledo-Detroit ........ 54 ME Nightly ........... 8/ 1/28 National Air Trans,
San Fran.-Chicago*.....1,949 MPE Daily ............. o/ 8/20 Boeing Air Trans.
Lincoln-Chgo. (482 m.)* 353 MPE Daily ............. 7/10/28 Boeing Air Trans.
Atlanta-New York ..... 763 M Dly ‘ex Sun .. 5/ 1/28 Pitcairn Aviation

Wash.-New York ... zo1 P Daily oo 6/15/28 . S. Air Trans.
Cleveland-Albany ...... 445 MP Daily ex Sun...... 12/17/27 Colonial Wn. Aways,
Laredo-Dallas ......... 423 MPpP Daily ..o, 2/ 6/28 Texas Air Trans.
Galveston-Dallas ...... 308 MP Daily ..., 2/ 6/28 Texas Air Trans.
New Orleans-Atlanta... 483 MP Daily ex Sun...... 5/ 1/28 St. Tam. Gulf Coast
Cincinnati-Chicago® .... 267 MPE Daily ............. 12/17/27 Embry-Riddle Co.
Salt Lake City-Gt. Falls 489 MP Daily ............. 8/ 1/28 National Parks Awys.
Chgo.-M’kegon-Bay City-

Pontiac ........... 521 M Daily ..., 7/17/28 Thompson Aerial Corp.
Miami-Atlanta ......... 622 M Daily oo, 12/ 1/28 Pitcairn Aviation
Atlanta-Chicago ....... 623 M Daily oo 12/ 1/28 Interstate Air Lines
Agua Caliente-San Diego 13 P Daily «...oooii... 7/ 4/28 Maddux Air Lines
San Bernardino - Palm

Springs ........... 47 P Daily Jo..ooai... 11/15/28 Maddux Air Lines
Detroit-Cleveland . ..... 155 P Dly ex Sun........ 9/ 1/27 Stout Air Service
Detroit-Chicago ....... 252 E 6 awko.o.o.oooi... 2/15/26 Ford Motor Co.

Detr’t-Chgo. (252 m.) ... P Dly ex Sun........ 11/ 1/28 Stout Air Services
Detroit-Buffalo ... ..... 218 E 6d.awk.......... 3/28/27 Ford Motor Co.
San Diego-Los Angeles. 115 P Daily ... 11/ 1/27 Maddux_ Air Lines
Los Angeles-Tucson. ... - d. 11/28/27 Standard Air Lines
Wilmington-Avalon .... 6/../22 Western Air Express
Minneapolis-Fargo 8/ 1/28 Universal Air Lines
Minneapolis-Duluth .... 8/ 1/:8 Universal Air Lines
Tulsa-Oklahoma City. .. 6/../28 Paul Braniff
Tulsa-Okmulgee .. .. 28 Paul Braniff .
Portland-Yakima ...... Rankin Flying Service
Evansville-St. Louis. ... Interstate Air Lines
St. Louis-Kansas City. . Robertson Airo. Corp.
Seattle-Victoria ....... 10/15/20 Barnes & Gorst
Pilottown-New Orleans., 4/ 9/23 N. O. Air Lines
Havana-Miami ........ 10/28/27 Pan Am. Airways
New York-Montreal ... . 10/ 1/28 Can. Colonial A, T.
Miami-Nassau ......... . 11/ 9/28 Pan Amer. Airways
Seattle-Vancouver ..... 143 P Daily ...oooiviiii tiieann Commercial A. T.
K. West-S. Juan, P. R..1,260 MP 3 t. wkly......... . 1/ 9/29 Pan American Airways

Pan American Airways

Cristobal, C. Z.-K. West. 1,640 M

2z t. mthly......... 1/11/29

*These routes carry express under contract with the American Railway Express Co.

tM=Mail, P=Passengers, E=Express.
Routes Scheduled

Airway Miles Service Operator
Laredo-New Orleans .......ccveenva.n. 615 M...... St. Tam. Gulf Coast Awys.
St. Louis-Omaha 401 M...... Robertson Aero. Corp,
Columbus-Los. Ang. (1,744 m.). ... 1,331 P ......Transcontinental A, T.
Miles of Airways Operating Dec. 318t, 1928, ...000ivconran. e rens i wee.s 10,254
Miles of Mail Airways Operating ........coivveerneinnnsn eneanes e 17,055
Miles or Mail Airways Scheduled for early operation............... e 1,010
Miles All Airways Operating or Scheduled. ... ..o it anan. 21,331
Miles Scheduled Daily with Mail, aVeTage. . cvie e v e eneieenrectorasnerronaes 29,164

Miles Scheduled Daily. All Services, average............ et iesis e vee.. 40,061




AIRWAY MARKING AND LIGHTING IN 1928

Compiled by Aeronautics Branch, Department of Comunerce

Obstruc- Beacons | & Weather i Carelakers| S
Boundry| tion Acreage {17 | & Stations Radio & w |8
Lights Lights T, = L = =% Anways Stalions | yrendunts| ¥ _‘E‘
T R s (] o 22| 2 51 8| 8se
eleS e | =l ]zl | = |&FSE RS e|E S SIS EY
R ] B NN B (1 B B BT B R ] IRl Bl i -] IS R S| X [E2
SRR ST ENN I VIR =S I W o] Rt BV e el <SEIOE| & | & | & | & |~ [k
New York—Boston........cooevuvneinnn.. 219 3 |- 63]21.7| 56 [18.7| 110| 36.7| 20 | 4| [ 2} 1| I 1 1 3 21174 1 1
Atlanta—New York. ... ... 260| 20 | 4s3(22.01222 |11.11045) 52.31 78 | 3| 7] 3pTe| 5} 2| 110} S5 54} S| 5
Chicago—New York.......ooviivivnnn ot 713| 39 | 770|20. | 91 | 2.3|2031| 47.2 86 | 35 5 41 - I 5 I 3324932 4 4
Cleveland—Detroit, .. .....ocveieien e, 134 1 30(30.0| 3| 3.¢] 107]107. 8| .. .. I - |+ 1 .. .. .. 1 1
St. Louis—Chicago ... oo vi e cnrnennn 268| ¢ | 198[22.0f .. | .. 360| g40. | 24 1 2| -1 - 1 o 151] 18 2 2
Dallas—Kansas City. .. .ovvreeeenannennn 541| 14 | 306(21.9| 67 | 4.8 030| 47.1| 47 | 30 1| S| 47 .. 14 [ 3314 3| 3
Kansas City—Chicago......vveeenennnannt 454 8 | 197(24.6] s8 { 7.2| 201 36.4] 28 | S 3| 1] 4} 1 8lz200 181 2 2
Omaha—Chicago,..........oovviiiiionn. 430] 16 | 296|18.5| 26 | 1.6] B87| 55.4f 32 |167 2{ 1| 5| 3 16 {1632 2| 2
Chicago—Twin Citles. ......... ..., 3571 6 | 158]26.3] 28 | 4.7| 323; 35.9] 30 2 2 U B I 61 24 | 27 2 2
(Chicago-LaCrosse Sec.)
Pueblo—Cheyenne..........covoviiiunn... 200] 6] 151|25.2| 48 | 8.¢| 65cjro8.3) 16| 9 . 3 - I 314 1 I 1
Calt Lake City—Omuaha.. 808| 33 | 543[16.5] o | 0.c|2740] 83.2{ 54 |220 2 1|15 5 28 | 81 33| 5 5
Salt Lake City—Pasco. . ..oouoveereuninnn. 240 7 | 117[16.7] 68 [ ¢.5] 370) 52.0) 24 | 20 1| of--1 3 I N R
(Boise—Pasco Sec.)
Los Angeles—Salt Lake City........oovn0e. 278 140{20.0f 29 1] 679 97. | 21 7 3 2 4 I 1 . 6 9 1 1 I
(Los Angeles—Apex Sec)
Los Angeles—San Francisco.........oouo.. 378] 8 | 160(22.9| 31 | 3.9] 701] 87.6] 31 4 3 2 4 3 1 7 3 3 2 2
Tulsa—Ponca City . ...o.ooveeneirenennn. 760 2 .. "7 41| q0.8] T2 2ol o - FOR VOO R R
Louisville—Cleveland 345 © 44¢| 48.8] 30 1 . , ..
San Francisco—Salt Lake City 0690| 22 2475 .. | 54| 74 . , o
(Parron ) e 150| 1 115 . .. 1| 27 X o
San Francisco—Redding.................. 210/ 3 244| 81.3{ 17 | - . ..
Los Angeles—Salt Lake City............... 386 13 2218170.06] 20 | 75 . .
New Orleans—Atlanta. ... 216] 6 243| 40.5{ 21 5 X .
Cincinnati—Chicago.......... ... 2721 6 . RV -7/ . .
Kansas Citv—Omaha...............ooens 159] 3 .. 1| .. R ..
S. Bend-—Kalamazoo. . .......cooeiia . 40| 1 41 - . .
La Crosse—Twin Cities................ ... 124] 3 I 3 . ..
Cleveland—Buffalo. ...... ... 198 5 17 ] .. . ..
Buffalo—Albany. . ........ ..o AP AP . ..
Jacksonvillee—Atlanta.............. ..o 0 281 7 28 | .. . ..
Burley—Boise. .. ... 150 3 41 .. . .
Salt Lake City—DBurley.........oooveviin .. .. .. .. . ..
Kansas City-—St. Louis. ........o.ooovuinn 228 7 20 | .. . ..
St. Louis—Evansville, ......... ..o RV R ..
Portland—Seattle. . ... oo 157 1 14 | - ..
. Roscburg—Portland AP AP )
Redding—Roseburg .. .. .. .
Atlanta—Evansville R . ..
Evansville—Chicago. . 337 S5 15 1
New York—Albany...... oo . L.

puaddy

X1

Cob
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AIRPORTS AND LANDING FIELDS IN THE UNITED STATES
ON DEC. 31, 1928
Listed by Aeronautics Branch, Department of Commerce

The following is a list of airports, Department of Commerce intermediate and marked
auxiliary landing ficlds in the United States, with their classification.  There are included
only those sites which are marked and have more or less facilities or which have been
marked and reserved as l.m(llng fields without facilities.

Fields marked (*) are intermediate fields along airways, marked and lighted by the
Department of Commerce.

Airports marked (1) are equipped with beacon lights or partial or full equipment of
flood lights for landing, flood-lighted buildings, boundary lights, danger lights, etc.

There are of record more than 4,000 other ﬁclds in the United States on which
landings may be made—owned by the States, municipalities, corporallons. clubs, com-
missions, and individuals. Many of these are constantly changing in character with the
alternation of crops and for other reasons which make a permanent record of variable

value.
Alabama

*Anniston, intermediate,

Anniston, Reilly Field, Air Corps.
Atmore, commercial.

Blrmmgham Roberts Field, municipal.
Birmingham, commercial.

Citronelle, commercial.

*Cropwell, intermediate,

Gulfcrest, commercial.

Mobile, Mobile Airport, municipal.

Montgomery, Maxwell Field, Air Corps.

*Plantersville, intermediate.
*Tallapoosa, intermediate,
Tuscaloosa, municipal.

Arizona

Ajo, auxiliary.

Apache Pass, auxiliary.
Bellemont, auxiliary.
Benson, mumcnpal

Casa Grande, municipal.
Cochise, municipal.
Douglas, auxiliary.

Eloy, municipal.

Flagstaff, municipal.

Fort Huachuca, auxiliary.
Gila Bend, municipal.
Grand C:myon, commercial.
Holbrook, municipal.
Kingman, municipal.
Marana, municipal.
Maricopa, municipal.
Mobile, auxiliary,

Nogales, municipal.
Phoenix, municipal.
Phoemx State Fairgrounds, auxiliary.
Prescott municipal,
Quartzlte, commercial,
Salome, auxiliary.

San Simon, municipal.
Seligman, auxxhary.
Stoval, municipal.

TTucson, municipal.

Vail, municipal.

\Vel]ton municipal,
\Vxlllams, municipal.
Winslow, Berngen Field, municipal.
Winslow, race track, auxnlxary.
Yuma, mumclpa]

Arkansas

Bentonville, munigipal.

Conway, commercial.

El Dorado, auxiliary.

Fort mltil commercial.
Hot Spnngs, municipal.

Lake Village, commercial.

tLittle Rock, Army.

L.ittle Rock, commercial.

Lonoke, Elll\lhdl')'

\lontxca.llo, municipal.

Newport, auxiliary,

Ogden, auxiliary.

Paragould. auxiliary.

Pine Bluff, auxiliary.

Pine DBluff, Toney I\:‘icld, commercial.

California

Alameda, auxiliary.
Alturas, auxiliary.
Amboy, municipal.
Antelope Valley, intermediate.
Arcadia, Ross Field, Air Corps.
*Baker, intermediate.
tBakersfield, municipal,
*Bakersfield, intermediate.
Banning, municipal.
Banning, commercial.
Barstow, commercial,
Beresford, commercial,
Brawley, mumcmdl
Brea, municipal.
Bridgeport, municipal.
Burbank, commercial.
(,dhpatna municipal.
(CCamp Kearney, Army.
Campo, municipal.
Chico, municipal.
Chowchilla, municipal.
*Chowchilla, intermediate.
Chula Vista, commercial.
Coalinga, mumcxp'ﬂ
Concord, municipal.
Corning, commercial.
Corona, auxiliary.
Culver City, commercial.
Delano, auxiliary.
*Earlimart, intermediate.
Edgewood, commercial.
El Monte, commercial.
Elsinore, mumcmal
Encinitas, auxiliary,
Fresno, zm\lhary
Fresno, municipal.

Galt, commercial.
Glendale, auxiliary.
Glendale, municipal.
Grass Valley, auxiliary.
Grays Well, municipal.
Gridley, commercial.
Hanford, municipal,

*Harvard, intermediate. .
Hawthorne, Kelly Airport, commercial.

Hayward, auxiliary.

Hesperla, mtermedlate.

Hollister, commercial,

Hollywood, DeMille Field, commercial.
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Imperial, municipal.

Indio, commercial.

Jacumba Hot Springs, auxiliary.
I.aguna Beach, commercial.
L.ancaster, municipal.

Lakeport, municipal.

*Lenwood, intermediate.
*Livermore, intermediate.
*Livingston, intermediate,

tl.ong Beach, municipal.

Los Angeles, Aero Corporation Field, com-

mercial.

Los Angeles, American Airport, commer-
cial.

Los lAngclc:s, Burdette Airport, commer-
cial.

Los Angeles, Daugherty Ficld, commercial.

Los Angeles, Dyer Field, commercial. .

Los Angeles, Grifith Park Airport, muni-
cipal. .

Los Angeles, Kinner Airport, commercial.

Los Angeles, Mectropolitan Airport, com-
mercial. .

Los Angeles, Rogers Airport, commercial.

Los Angeles, Ryan Airport, commercial.

L.os Angeles, seaplane anchorage, Navy.

I.os Angeles, Short Aitport, commercial.

T.os Angeles, Vail Ficeld, commercial.

McKittrick, auxiliary.

Mare Island, Navy Yard, Navy.

Maricopa, municipal.

Marysville, auxiliary.

Maxwell, auxiliary.

Merced, commercial.

Mineral, auxiliary.

Modesto, municipal.

“Mohawk, intermediate.

Mojave, commercial,

Montague, municipal.

Montebello, auxiliary.

Monterey, polo field, auxiliary.

Mount Shasta, auxiliary.

Natoma, auxiliary. ..

+0akland, Oakland Airport, municipal.

Ontario, municipal.

Oroville, auxiliary.

Palmdale, municipal.

Palo Alto, commercial.

Parris, auxiliary.

Petaluma, commercial.

Pomona (see Spadra).

Porterville, commercial.

Ramona. auxiliary.

Redwood, commercial. R

tRiverside, March Field, Air Corps.

Riverside, commercial.

Riverside, municipal. .

tSacramento, Mather Field, Air Corps.

Sacramento, municipal.

San Carlos, commercial. .

San Diego, Mahoney Fie]d,.COl“merc‘al'

San Diego, North Island, Navy.

San Diego, Rockwell Field, Army.

San Francisco, Crissy Field, Army.

tSan Francisco. Mills Field, ‘municipal.

San Juan, auxiliary. |

San l.eandro. commercial. ial

gan Ié[atco, Johnson Field, commercial.
an Simeon, private. . . R

Santa Ana, "Eddie Martins Airport, com
mercial. .

Santa Barbara, Ovington Airport, commer:
mercial. .

Santa Clara, commercial.

Santa Maria, municipal. s ioal

Santa Monica, Clover Field, municipal.

*Saugus, site 3A, intermediate.

Seal Beach, commercial.

tSelma, municipal.

Sebastapol, municipal.

Sonora, auxiliary.

Spadra, municipal.
tStockton, municipal.

Stockton, Farris Field, commercial.

Tallac, auxiliary.

Trona, auxiliary.

Truckee, auxiliary.
*Tulare, intermediate,
tTulare. municipal.
*Turlock, intermediate.

Universal City, commercial.
Venice, municipal.
Ventura, auxiliary,
*Verdemonte, intermediate.
$Visalia, municipal.

Warm Springs, auxiliary.
*Westley, intermediate.
Wilmington, auxiliary.
\Woodland, municipal.
Yreka, Yreka Airport, municipal.
Yuba City, commercial.

Colorado

Canvon City, auxiliary.

*Castle Rock, intermediate.

+Cheyenne, municipal.

Colorado Springs, municipal.

Cortez, auxiliary.

Creede, auxiliary.,

Ne Beque, commercial.

Denver, Alexander Airport, commercial.

tDenver, Denver Post Airdrome, commer-
cial.

Denver, Lowry Field National Guard, Air
Corps. i .

Denver, Denver Union Airport, commer-
cial. A

*Dover, intermediate.

Estes Park, commercial.

*Fort Lupton, intermediate.

Grand Junction, municipal.

*Greeley, intermediate.

l.amar, municipal. X

L.eadville, Bingham Field, municipal.

*Aonument, intermediate.

Pueblo, municipal.

Trinidad, commercial.

*\Wigwam, intermediate.

Connecticut

*Bethany, interr.ng(linte.

Danbury, municipal._

t+Hartford, Brainard Field, municipal.
Aeriden, municipal.

New London, auxiliary.

New Milford, auxiliary.

Niantic, auxiliary.

Torrington, commercial,
Wallingford, municipal.

Delaware

Lewes, auxiliary.

Newark, auxiliary.

New Castle, auxiliary,

tNew Castle, cnommercial.
Wilmington, Biggg Field, auxiliary
+Wilmington, Du f’ont Field, private.

District of Columbia

tAnacostia, Bolling Field, Ai s
TAnqcostla: Naval Air Statit;:l,clg‘;xp\:):.
Arl_mlgton (Va.), Hoover Field, commer-

cial.
Arlington  (Va.), Capi .
mercial, pital Airport, com-
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Florida

Arcadia, auxiliary.

Arcadia, Carlstrom Field, auxiliary.
Avon Park, auxiliary.

Bartow, auxiliary.

Clearwater, municipal.

Fort Meyers, municipal.

Hialeah, municipal.

Inverness, commercial,
Jacksonville, Camp Johnson, Army.
tJacksonville, municipal.
Tacksonville, Paxon Field, commercial.
Key West, commercial,

Key West, Naval Air Station, Navy.
T.akeland, municipal.

Miami, commercial,

+Miami, municipal.

North La Belle, auxiliary.

Ocala, commercial.

Okeechobee, commercial.

Orlando, commercial.

Orlando, municipal.

Palmdale, auxiliary.

Pensacola, Naval Air Station, Navy.
St. Augustine, auxiliary.

St. Petersburgh, municipal.
Sanford, commercial.

Sebring, municipal,

Stuart, municipal,

Tallahassee, municipal.

Tampa, commercial.

Tampa. municipal,

Titusville, municipal.

West Palm Beach, commercial.

Georgia

Albany, municipal. .
Americus. Souther Field, Air Corps.
Athens, Epps Field, municipal.
tAtlanta, Candler Field, municipal.
tAugusta, Daniel Field, municipal.
Brunswick, commercial.

Columbus, municipal.

Douglas, municipal.

Fort Benning, auxiliary, Army.
*Tefferson, intermediate.
*T.awrenceville, intermediate,

Macon, Miller Airport, municipal.

Macon, race track, auxiliary.

Madison, auxiliary.

Pelham, commercial.

Rome, auxiliary.

Rome, municipal,

*Royston, intermediate.

Savannah, Daffing Park, municipal.

Tifton, auxiliary.

Valdosta, auxiliary.

*Villa Rica, intermediate,

Idaho

*Bliss, intermediate.

Boise, Boise Barracks, auxiliary.
Boise, municipal.

Ceeur d’Alene, municipal.
Tdahome, aunxiliary.

Lewiston, auxiliary.

*Mountain Home, intermediate.
Pocatello, municipal.

Illinois

*Ashburn, intermediate.

*Aurora, commercial.

Belleville, Scott Field, Air Corps.
Bloomington, municipal.
Carlinville, auxiliary.
*Chesterfield, intermediate.

$+Chicago. Aero Club Field, commercial.

Chicago, Yackey Airport, commercial.

+Chicago, Chicago Airport, municipal.

Chicago, Fort Sheridan, auxiliary.

Chicago, Lincoln Park Field, municipal.

Chicago, River Road Field, commercial.

Chicago, Schiller Park, Cook County Air-
port, commercial.

Chicago, Schiller Park, Wilson Flying
Field, commercial.

Chicago, Southtown Airport, commercial.

Chicago, Wallace Airport, commercial.

*Cordova, intermediate.

Des Plaines Heath Flying Ficld, commer-

cial.
Des Plaines, Pal-Waitkee Airport, commer-
cial.
Elmhurst, Pioneer Flying Field, commer-

cial.
Elmhurst, Eagle Field, commercial.
Tairfield, auxiliary.

*Fenton, intermediate.

*Franklin Grove, intermediate.

Galena, commercial.

Galesburg, municipal.

*Godfrey, intermediate.

Great l.akes, Naval Air Station, Navy.
Greenville, auxiliary.

*Harvey, intermedinte. i
Hinckley, Eagle Airport. commercial.
Kawanee, Machesney Field. commercial.
Lansing, Ford Airport, commercial.
*T.a Rose, intermediate.

Litchfield, auxiliary.

T.omax, commercial.

*Lowder, intermediate.

McCook, commercial.

*McGirr, intermediate.

Marion, commercial.

*Alason City, intermediate.

+Moline, Moline Airport, commercial.
Monmouth, commercial.

*Morris, intermediate.

*North Aurora, intermediate.

*Pekin, intermediate,

tPeoria, municipal.

Pinckneyville, auxiliary.

*Plainfield, intermediate,

Rantoul. Chanute Field, Air Corps.
*Rocks Falls, intermediate,

Rockford, Black Hawk Airport, commer-

cial.
Rockford, Rockford Airport, commercial.
Rushville, municipal.

St. Elmo, Smith Field, commercial.
#Springfield, Conkling Field, municipal.
Sterling, commercial.

Stockton, commercial.

Tonica, auxiliary,

Waterman, commercial,

Indiana

*Ashley, intermediate.

Bedford, commercial.

Brazil, municipal.

Cedar Lake, auxiliary.

Fort Wayne, Baer Field, municipal (tem-
porary).

Fort Wayne, commercial.

Gary, commercial.,

*Goshen, intermediate.

Indianapolis, Fort Benjamin Harrison,
Schoen Field, Air Corps.

Indianapolis Capital Airways, commercial.

Indianapolis, Hoosier Airport, commercial.

Indianapolis, Stout Field, municipal.

Knox, commercial.

Kokomo, Shockley Field, commercial.
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La Fayctte, commercial.

*Lakeville, intermediate.

*La Porte, intermediate.

*McCool, intermediate.

Muncie, Wall Field, municipal.

Peru, commercial.

Richmond, Berry Field, commercial.

Richllnond, Richmond Airport, commer-
cial.

"Rising Sun, intermediate.

Seymour, commercial.

Shelbyville, auxiliary.

South Bend, commercial.

“South Bend, municipal.

Terre ]hutc, auxiliary.

Terre Haute, Dresser Field, municipal.

Vincennes, commercial.

Vincennes, municipal.

Wabash, commercial.

*Wolcottville, intermediate,

Towa

*Adel, intermediate.

Ames, Gerbracht Airport,

Amh«n, intermediate.

*Atlantic, intermediate.

Battle Creek, commercial,

Belle Plaine, commercial.

*Bloomfield, intermediate.

Burlington, commercial.

Rurlmgton, municipal.

*Casey, intermediate.

tCedar Rapids, municipal.

Centerville, municipal.

Council Bluffs, commercial,

Davenport, commercial.

Des Moines, Camp Dodge, Army.

Des Moines, Herring Field, commercial.

1Des \Iomcs, municipal.

*Dixon, intermediate,

*Ea r]ham, intermediate.

*Fairfield, intermediate.

Fort Dodge, commercial.

tIowa City, municipal,

*Libertyville, intermediate.

*McCausland, intermediate.

Mason City, municipal.

Milford, Donaldson Field, commercial.

"\Tontcznmn mtermpdlatc

*Muscatine, intermediate.

*QOakland, intermediate.

Ottumwa, commercial,

*Reasnor. intermediate,

Rockwell City. municipal.

Scranton, auxiliary.

Shenandoah, municipal.

Sioux City, Kari-Keen Airport, commer-
cial.

Sioux City,
mercial,

+Waterloo, municipal.

*Williamsburg, intermediate.

commercial.

Rickenbacker Airport, com-

Kansas

Arkansas City, commercial.

Caney, commercial.

*Cassody, intermediate.

Chanute, mumclpal

Coffeyville, munjcipal.

El Dorado, municipal.

Fort Leavenworth, Arm

1Fort Riley, Marshall Fleld Air Corps.
Fort Scott municipal.

1Garden Clty, municipal.

Hutchinson, Albright Field, commercial,
Independence municipal.

Kansas City, Fairfax Field, municipal.
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Kansas City, Sweeney Airport, commer-
cial,

Lawrence, commercial.

Liberal, Baughman Field, auxiliary.

\ewton municipal.

*Olathe, mtermedlat&

*Qlivet, intermediate.

*Olpe, intermediate.

*QOttawa, intermediate,

*QOxford, intermediate.

Parsons, municipal.

Plainville, auxiliary.

Pratt, commercial.

Topeka, auxiliary.

tWichita, W ichita Airport, municipal.

Wichita, Laird Field, commercial.

Winfield, municipal.

Kentucky

*Carrollton, intermediate.

Covington, municipal.

Danville, commiercial,

HODI\H"I<\'1“€, commercial,

Lexington, municipal.

tLouisville, Bowman Field, municipal.
Loumvllle, Louisville Alrport commercial.
Owensboro, commercial.

Louisiana

Alexandria, Camp Beauregard, auxiliary.

Baton Rouge, Dougherty Field, municipal.

Chalmette, commercial.

Crowley, mumcnp'il

Lafayette, municipal.

Mansfield, Herndon Field, municipal.

tMonroe, Selman Field, mumcxpal

Natchitoches, commercial,

1New Orieans, Alvin Callendar
municipal.

New Orleans, Gentilly Field, auxiliary,

New Orleans, Maison Blanche auxlhary

Ne\\'IOrleans, Menefec Alrport commer-
cial.

Shreveport, municipal.

Shreveport, commercial.

Shreveport, Texico Airport, commercial.

Tallulah, Department of Agrlculture.

Wisner, au‘u]nry

Field,

Maine

Augusta, auxiliary.

Bangor, auxiliary.

Bangor, Bangor Airport, commercial.
Caribou, commercial.

Caribou, municipal.

Portland, Porttand Airport, municipal.
{Portland, Stroudwater Field, commercial.

Maryland

tAberdeen, Phillips Field, Air Corps.
Baltimore, Logan Field, Air Corps.
Bowie, race track, auxiliary.

Camp Meade, Army auxiliary,
Chesapeake City, auxiliary.

College Park, Department of Commerce.
Cumberland, Army.

Edgewood Arsenal, Army, auxiliary,
Elk Mills, all\lllary

Frederick, fairgrounds, auxiliary.
Frostburg, auxiliary.

Grantsville, auxxlnry

Hagerstowu commercial.

Havre de Grace, race track, auxiliary.
Hebron, commercial,

Laurel, race track, auxiliary.

Oid Town, auxiliary.
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Massachusetts

Atlantic, commercial.

Auburndale, Riverside Park, auxiliary,

Ayer, Camp Devens, Army, auxiliary.

Bc\cr]y, auxiliary.

1Boston, municipal.

Brockton, commercial,

'Dudlcy, intermediate,

*Framingham, intermecdiate.

Gardner, municipal.

Holyoke, auxiliary,

Hyannis, commercial.

ILLawrence, commercial.

Lowell, commercial.

Mendon commercial.

North Attlchoro commercial.

Readville, race track auxiliary.

Revere, cnmmcrcnl

Saugus, Groah Ficld, auxiliary.

Qeckrmk commercial.

South Dartmouth, Round Hill Airport,
private.

South Sudbury, commercial.

Taunton, King Field, commercial.

\Varcham commercial,

W eqtﬁc](l, municipal.

tWorcester, commercial,

Michigan

Adrian, auxiliary.

Albion, municipal.

Alma, commmcm]

Anchor Bay Beach, Colony Airport, com-
mercial.

Augusta, Camp Custer, Army.

Bad Axe auxiliary.

Battle Crcck, municipal.

Bay City, race track, auxiliary.

Benton Harbor, commercial.

Cadillac, auxiliary.

Charlevoix, commercial.

tDearborn, Ford Airport, commercial.

Detroit, commercial.

Detroit, fairgrounds, auxiliary.

Detroit, municipal.

Gaylord municipal,

Grand Rapids, commercial.

Grand Rapids, fairgrounds, auxiliary.

Grand Rapids, municipal.

Grayling, auxiliary.

Iron Mountain, commercial.

Jackson, Sparks Field, mum(:lpal

Jackson, Reynolds Field, municipal.

Kalamazoo, municipal.

tl.ansing, mumcma]

Marysville, Marysville Airport, municipal,

7\Ienommce municipal.

*Monroe, intermediate,

tMount Clemens, Selfridge Field, Air
Corps.

Munising, auxiliary.

Muskegon, municipal

Niles, municipal.

Northvil]e, Stinson-Northville Field, com-
mercial.

Pontiac, municipal,

Saginaw, municipal.

Standish, fairgrounds, auxiliary.

Ypsilanti, municipal.

Minnesota

Brainerd, commercial.

Crookston, auxiliary.

Fergus Falls, municipal,

Lake City, State Camp Ground, auxiliary.
Little Falls, auxiliary.

Mankato, auxiliary.

Mankato, commercial.

Maynard, commercial.

\[mncipch: commercial,

\Imne.lpolls, Robbindale Airport, com-
mercial.

Minneapolis, Minnecapolis Airport (Wold-
Chamberiain Field), municipal.

1St. Paul, municipal.

Sleepy Eye, Berkner Field, commercial.

Virginia, commercial.

*Wabasha, intermediate.

White Bear Lake, commercial.

*Winona, intermediate,

Mississippi
Clarksdale, auxiliary, "
Greenville, race track, auxiliary.

Jackson, commercial,
Natchez, auxiliary.

Missouri
tAnglum, Lambert-St. Louis Field, muni-

ipal.

Bucr{din, Van Osdee Ficld, commercial.

Carthage, commercial.

Jefferson City, municipal.

Joplin, municipal.

tKansas City, municipal,

tKansas City, Richards Field, commercial.

Kirksville, auxiliary.

Kirksville, commercial,

Marshall, commercial,

Memphis, municipal.

Qucen City, basehall park, auxiliary.

Richland, fairgrounds, auxiliary.

1St Ioscph municipal,

1St. Louis, Parks Airport, commercial.

1St. Louis. (See Anglum.)

Sedalia, municipal.

\pnngﬁc]d McClure Field, municipal.

Sprmgheld National Guard Airport, mu-
ticipal.

Sullivan, fairgrounds, auxiliary.

*Unionville, intermediate.

Montana

Bigtimber, Budd Field, auxiliary.

Butte, Butte National Airport, commer-
cial,

Chinook, fairgrounds, auxiliary,

Dillon, commercial.

Forid, municipal.

Fort Missoula, Army, auxiliary.

Glendive, auxiliary.

Great Falls, commercial.

Harlowton, 'mxxllary

Helena, mumcxpa]

Kalispell, municipal.

Livingston, municipal.

Manhattan, auxiliary.

Manhattan municipal.

Miles Clty, municipal,

Missoula, municinal.

Sidney, commercial.

Nebraska

Alliance, commercial.

*Benedxct, intermediate,

*Big Springs, intcrmediate,
Chadron, fairgrounds, auxiliary.
*Chappell, intermediate.

*Nix, intermediate.

*Elm Creek, intermediate,
*Gothenburg, intermediate.
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tGrand Island, municipal.
Hastings, munlcm'\]
*Kearney, intermediate.
*Lexington, intermediate.
Lincoln, Lincoln Airport, commercial.
*Marquette, intermediate.
Mason City, auxiliary.
tNorth Platte, municipal,
QOgallala, comimercial.
*Qgallala, intermediate,
Omaha, municipal.
Omaha, commercial.

Omaha (Fort Crook), Offutt Field, Army.

*Paxton, intermediate.
*P’ershing, auxiliary.
Scottshluff, commercial.
*Shelton, intermediate.
*Sidney, intermediate,
*Ulysses, intermediate.
*Valparaiso, intermediate.
*Wann, intermediate.

Nevada

Battle Mountain, auxiliary.
*Beowawe, intermediate.
Caliente, mumcma]

1Elko, municipal.

Ely, municipal.

Hazen, auxiliary.
Hawthorne, municipal.
“Tean, intermediate,

tLas Vegas, munjcipal.
Lovelock, municipal.
Owyhee, Denartment of Interior.
Parran, auxiliary.

Reno, municipal.

Tonopah, auxiliary.

Wells, race track, auxiliary.
Winnemucca, municipal.
Yerington, municipal,

New Hampshire

Clarcmont, municipal.
Concord, municipal.
Greenfield, auxiliary.
Keene, municipal.
\Innche:tcr municipal.
Whitefield, municipal.

New Jersey

Arcola, commercial.

Achury Park, municipal.

Atlantic Clty, commercial,

Atlantic City, municipal.

Auburn, auxiliary.

Avalon, commercial.

Camden, commercial.

Cape May, Coast Guard.

Dover, commercial,

Freehold, Tatten Ficld. commercial,

TH'ubrouck Heights, Teterboro Airport,
commercial.

Kenvil, commerecial.

}\eyport commercial,

Lakechurst, Naval Air Station, Navy.

Lakolmrct commercial,

Little Sllver Fort Monmouth, Army.

Lyons, commercial.

’\[edford auxiliary.

\[ooreetm\ n, municipal.

T\Te\v]Bruncwml\ Hadley Field, commer-
cial.

New Brunswick, municipal.

Oceanport (I‘ort Monmouth), Army.

Paterson, commercial.

Perth Amboy, commercial.

Pine Valley, Ireland Field, commercial.
Princeton, auxiliar ¥.

Redbank, commercial.

Scagirt, Camp Edwards, auxiliary.
'\tcwartsn]lc, intermediate.

*Trenton, intermediate,

*Whitc House, intermediate.
\\'rightstowu, Camp Dix, Army.

New Mexico

Albuquerque, commercial.
Al:unogordo, auxiliary.
Cambray, municipal.

Carlsb:ld, mumclpal
Carrizozo, auxiliary.
Clayton, auxiliary.
Deming, municipal.
Gage, municipal.
Gallup, auxiliary.
Gallup, Moses Field, municipal.
Hachita, auxiliary.

Las Vegas, auxiliary.
tLordsburg, Army.
Lordsburg, municipal.
Roswell, commercial.
Rutter, auxiliary.
Santa Rosa, municipal.
Sepas, municipal.
Silver City, auxiliary.
Steins, mumcnpal
Taiban, municipal,
Tucumecari, auxiliary.

New York

Albany, Quentin Roosevelt Field, muni-
cipal. .

Albany, Albany .\n‘port municipal.

Angola, commercial.

Armonk, commercml

Batavia, fairgrounds, auxiliary.

Beacon, ’commercial.

Bc]ro:c, race track, auxiliary.

Binghamton, commercial,

tBuffalo, Buffalo Airport, municipal.

Buffnlo, Becher’s Airport, commercial.

Dansville, municipal.

Elmira, municipal.

Endicott, commercial.

]‘armuuzdale, commercial,

Fisher Island, Fort H. G. Wright, Army,
auxiliary.

Fort Terry, Plum Island, Army, auxiliary.

tGarden City, Curtiss erld commercial.

Garden Citv, Roosevelt Fxcld, commercial.

Genelva, Fmger Lakes Airport, commer-
cia

Glens Falls, municipal.

Hamlmondsport Mercury Field, commer-
cia

Ithaca, municipal.

]amalc'l race track, auuhary

Jamestown, commercial.

Lake Placnd municipal.

Le Roy, D. \V Flying Ficld, commercial.

Little Falls, auxiliary.

Mohawk, au\lllary

T\Imeola, Mitchell Field, Air Corps.

New Dorp, Miller Flcld Air Corps.

Norwich, commercial.

Pittsford, commercial.

Plattsburg, Army

Rochester, Rochester Airport, municipal.

TRochester, commercial.

Rochester, Naval Air Station, Navy,

T\chenectady, commercial,

Syracuse, municipal.

Utica, municipal.
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Watertown, municipal.

Watkins Glcn auxiliary.

West Point, pnmde grounds, auxiliary,
Yaphank, Camp Upton, Army, auxiliary.

North Carolina

Asheville, municipal.

Charlotte, municipal.

Fayctteville, Pope Field, Air Corps.
*Gastonia, intermediate.
Goldsboro, municipal.
tGreenshoro, municipal.
Henderson, fairgrounds, auxiliary.
"Lcmngton, intermediate.

*Milton, intermediate.

Monroe, commercial.
‘”\Toorcsvxllc, intermediate,

New Berne, Acme Field, commercial.
Pinchurst, auxiliary.

Pmehurst commercial.

Raleigh, mumcnpal

Raleigh, commercial.

Reidsville, commercial,
“Rcidsvi]]e, intermediate.
Rockingham, conimercial.

Rocky Mount, commercial.
Shelby, municipal.

*Stanley, intermediate,

Tarboro, Baker Field, municipal.
Wilmington, mumc;pal
tWinston- Salem municipal.

North Dakota

Bismarck, municipal.

Fargo, Hector Airport, municipal.
Fargo, State College, auxxhary
Grand Forks, auxiliary,

Linteon, Seeman Park, commercial.
Minot, municipal.

Towner, commercial.

Ohio

Ada, auxiliary,

Alliance, commercial.

Akron, Fulton Field, commercial.
Blue Ash Watson er]d commercial.
Bryan, Bry'm Air Park, commercial,
1Bryan, municipal.

*Bryan, intermediate.

Cambridge, auxiliary.

Camp Perry, State Camp, auxiliary.
Canton, commercial.

TCmcmnatl, Lunken Airport, municipal.
tClevctand, Cleveland Airport, municipal.
Cleveland, Martin Field, commercial.
'I'Columhue Norton Tle]d Air Corps.
Columbus, commercial.

Dayton, Dayton Airport, commercial.
Dayton, Moraine Field, commercial.

iDayton, Wilbur Wrxght Field, Air Corps.

Deﬁance commercial.
Elyria, commercial,
Gallinolis, municipal.
tGerald, intermediate.
Hamx]ton commercial.
*Hartford, intermediate.

Hebron, Harbor Hills Golf Course, auxil-

iary.
*Huron, intermediate,
Kent, commercial.
kenton auxiliary.
*Lebnnon intermediate.
Lima, commercial.
T.ondon, auxiliary.
*TLoudonville, intermediate.
Mansfield, municipal,
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Marietta, municipal.
Martins Ferry, commercial.
Massilon, commercial.

*Medina, intermediate.

Middletown, Middletown
Municn;’ml

*Mount Vernon, intermediate.

North ‘\Iadxson auxiliary.

*Parkman, intermediate.

Portsmouth, municipal.

St. Paris, auxiliary.

Steubenville, commercial.

Solon, intermediate.

Springfield, municipal.

Toledo, nuxllmry

Toledo, commercial.

Toledo, municipal (temporary).

Troy, commercial,

Van Wert, municipal.

*Vickery, intermediate.

*Watersville, intermediate,

*West Jefferson, intermediate.
Willoughby, commercial,

*Woodville, intermediate.

*Wooster, intermediate,

Wooster, fairgrounds, auxiliary.
Youngstown, ansdowne Field, municipal.
Youngstown, Bernard Field, commercial.
Zanesville, auxxlxary

Zanesville, commercial.

Airport Dark,

Oklahoma

Altus, commercial,

Ardmore, commercial.

Bartlesville, commercial,

*Blackwell, intermediate.

Bl.’mchar(f Davis Field, auxiliary.
Bristow, commercial.

Chandler rifle range, auxiliary.
Chxckasha race track, auxiliary.
Cleveland, auxiliary.

Clinton, mumcxpal

Coalgate, commercial,

*Criner, intermediate.

Drumright, Cooks Field, auxiliary.
Duncan, Halliburton I‘xeld municipal,
*Edmond, intermediate.

Elk Cxty municipal.

El Reno, municipal.

Enid, municipal.

Fort Sill, Air Corps.

Guthrie, commercial,

*Healdton, intermediate,
chncssey, auxiliary,

Henryetta, auxiliary.

Holdenville, race track, auxiliary.
*Hominy, intermediate.

Kingfisher, race track. auxiliary.
McAlester, Legion Field, commercial,
McLoud, auxiliary.

Miami, commercial.

Muskogee, Hatbox Field, municipal,
Newkirk, auxiliary.

Norman, commercial,

tOklahoma City, mumclpal
Okmulgee, municinal.

Pauls Valley, auxiliary.

*Pernell, intermediate.

*Perry, intermediate.

tPonca City, municipal.

Shawnee, auxiliary,

Texola, commercial,

Tishomingo, fairgrounds, auxiliary,
Tulsa, McIntyre, Axrport commercial,
Tulqa, Tulsa Airport, commcrmal
Wagoner, race track, auxiliary.
Walters, auxiliary.

Woodward, auxiliary.
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Oregon

Alhany, municipal.

*Baker, intermediate.

Canyon City, municipal.

Condon, auuharv

Corvallis, auxiliary.

The I)1llc< fairgrounds,

Eugene, mumcxpa]

Grants Pass, municipal.

Klamath Falls, Altamont Field, commer-
cial.

*I.a Grande, intermediate.

[.akeview, municipal.

L.ebanon, municipal.

Medford, Barber Field, municipal.

Milton, :m\lh:\rv

*Pendleton, intermediate.

Portland, Rankin Airport, commtrma]

tPortland, Port of Portland Airport, mu-
nicipal.

Princeville, Cross Field, auxiliary.

Roseberg, auxiliary.

Roseberg, Hannan Field, municipal.

St. Helens, auxiliary.

Salem, commercial.

municipal.

Salem, fairgrounds, auxiliary.
Silverton, mummpa]
Pennsylvania

Altoona, auxiliary.

tAltoona, Stultz Field, commercial.

Andrcas intermediate.

Bellefontc auxiliary.

Bcllcfonte, intermediate.

Bradford. auxiliary.

Rridgeville, Mayer Field, commercial,
Bristol, Keystone Field, ‘commercial.

"Brookvlllc, intermediate.

Bustleton, auxiliary.

Carmichaels, auxiliary.

*Clarion, intermediate.

*Clearfield, intermediate.

Connellsville, municipal.

*Curwensville, intermediate.

*Du Bois, intermediate.

Easton, commercial.

Elk Llck auxiliary.

Erie, Grls\\old Field, commercial.

Essington, commercial.

tFairvicw, commercial.

Gettysburg, commercial. s

Greensburg, race track, auxiliary.

Harrisburg, ball park, auxiliary.

*Hartleton, intermediate.

Harveys, ‘Sollars Field, municipal.

*Hometown, intermediate.

Honesdnlc, commercial.

Johnstown, auxiliary.

Jones Mills, commercial.

*Kennerdell, intermediate.

*Kylertown, intermediate.

*Lamartine, intermediate.

Lancaster, commercial.

Latrobe, Long View Field, commercial.

Lebanon, municipal.

Leetsdale, commercial.

Lehighton, race track, auxiliary.

ch:ml)}ne, Stienhauer Airport,
cial.

Tewistown, race track, auxiliary.

Media, municipal.

*Mercer, intermediate.

Mlddletown, Olmsted Field,

Mount Pleasant, commercial.

Mount Union, mummpal

New Castle, T'leSOI‘l Field, commercial.

New C'mtlc, New Castle Airport, com-
mercial,

commer-

Army.
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*Northhampton, intermediate.

Norristown, commercial.

*Numidia, intermediate,

Park:sburg, commercial,

*Park Place, intermediate.

Philadelphia, Lincoln Airport, commercial.

Philadelphia, Mustin Field, Navy.

Tl’hlla]dclphla, Philadelphia Airport, munic-
ipa

Philadelphia, Pitcairn Field, commercial.

Philadelphia, United Flying Club Field,
commercial,

tPittsburgh-McKeesport, Bettis Field, mu-
nicipal,

Pittsburgh, Rodgers Field, municipal.

Reading, Whander Field, commercual

*Ring Mountain, intermediate.

Sclinsgrove, Zimmerman Airport, munic-

Qellersvﬂle, auxiliary.

*Shamokin, intermediate.

Sharon, commercial,

Smlthﬁcld Barton Field, auxiliary.

*Snowshoe, intermedia‘e.

*Stockton, intermediate.

*Stroudsburg, intermediate.

Summerfield, auxiliary.

*Sunbury, intermediate.

’10\\and1 municipal.

Uniontown, auxiliary.

Uniontown, Burgess Field, municipal.

Uniontown, race track, auulxary

Wayneshoro, commercial.

Waynesburg, commercial.

*Wesley, intermediate.

Westfield, race track, auxiliary.

\\xllmm;port commercial.

Wilkes-Barre, Suburban Park, auxiliary.

*\Woodward, intermediate.

York, auxiliary.

Rhode Island

Apponaugh, auxiliary.

Jamestown, auxiliary.

Pawtucket, commercial.

Provtdencc, Pothier Field, commercial.

Quonset Point, State camp grounds, aux-
iliary.

Slocum, auxiliary.

Westerly, commercial.

South Carolina

*Anderson, intermediate.

*Blacksburg, intermediate.

Cheraw, commercial.

Columbia, auxiliary.

Florence, municipal.

Fort \Il]ls Spring Field, commercial.
Fort Moultrie, Army.

*Gaffney, intermediate,

Grcenwile Donaldson Field, municipal.
Greenvxl]c, municipal.

Myrtle Beach, commercial.

Parris Island, Marine Corps Field, auxil-

ry.
*lepsonvxllc, intermediate.
Seneca, commercial.
fSpartanburg, municipal.

South Dakota

Aberdeen, municipal.

Belle Fourche, commercial,
Dell Rapids, municipal.
Edgemont, auxiliary.
Huron, commercial.
Mitchell, municipal.
Mobrxdge, commercial,
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Pierre, municipal.
Rapid City, commercial.
Sencca, auxiliary.
Sioux Fa]ls auxiliary.
Tyndal, commercial.
Volga, commercial.
Watertown, municipal.

‘Tennesseo

Bristol, municipal.

(‘hattmoogn municipal.

Cleveland, auxiliary.

Jackson, fmrgrounds, auxiliary.
Johnson City, municipal.

Knoxville, commercial,

Knoxville, race track, auxiliary.
Memphis, Armstrong Field, municipal.

tMemphis, New Brys Airport, commercial.

Nashville, McConnell Field, municipal.

Texas

Abilene, Kinrolving Field, commercial.

Alice, municipal.

Ahef, auxiliary.

Alpine, auxiliary.

tAmarillo, commercial.

Angelus, commercial.

Aransas Pass, auxiliary.

Austin, Camp Mabry, National Guard.

Austin, University Airport, commercial.

Beaumont, auxiliary.

Beaumont, municipal,

Big Qprmgq commercial,

Big Springs, municipal.

B]oommgton, auxiliary.

Borger, auxiliary.

Brownsville, Field No. 1, Air Corps.

Brownsville, Field No. 2, auxiliary.

Bryant, auxiliary.

Camp Travis, Army.

Carrizo Sprmgs, auxiliary.

Castroville, municipal.

Caterina, aux1hary

Childress, auxiliary.

Cline, auxnllary

Comstock, auxiliary.

Corpus ChflStl. municipal.

Dalberg, auxiliary.

fDallas, Love Field,

Del Rio, municipal.

Denton, municipal.

Dryden, Air Corps.

Eagle Lake, auxiliary.

El Paso, Bxggs Field, Air Corps.

El Paso, commercial.

tEl Paso, municipal.

Farwe]], Hamlin Field, municipal.

Fort Clark, Army.

Fort Hancock, auxiliary.

tFort Worth, Meacham Field,

Galveston, Fort Crocket, Air Corps.

Gonzales, auxnllary

Greenville, municipal.

Harlmgen commercial,
Hondo, auxiliary.

Houston, Canon Field,

municipal.

commercial.

Houston, Ellington Fleld National Guard.

tHouston, municipal,

Houston, Rice Institute, commercial.
Jasper, mumclpal

*Krum, intermediate.

Laredo, Air Corps.

Leon "iprmgc. Camp Bullis, Air Corps.
Leon Sprmgs, Camp Stanley, Air Corps.
Longfellow, auxiliary.

Lubbock, municipal.

McAllen, auxiliary.

municipal.

>

Aircraft Year Book

McLean, auxiliary.

Marathon, auxiliary.

Marfa, Air Corps.

Marlin, race track, auxiliary.

Marlin, Wreen Field, private.

Mexia, municipal.

\lnlhnd municipal,

Mineral Wells, auxiliary.

Muenster, mlcrmcdlatc

QOdessa, auxiliary.

QOrange, mumc:pa]

Patestine, auxiliary.

Pavo, auxiliary,

Pecos, municipal,

Port Arthur, auxiliary.

Port Arthur, commercial.

Pumpville, auxiliary.

Rio Grande, Fort Ringgold, Air Corps.
Sabum], munxcunl

San Angelo, auxiliary.

S-m Angeclo, municipal, .

San Antonio, Brooks Field, Air Corps.
San Antonio, Fort Sam Ilomton Army.
San Antonio, Kelly Field, Air Corm
San Antonio, Second Division Field, Air
Corps. X
San Antonio, Winburn Field, municipal,
ﬁ'mderson, auxiliary.

San Diego, auxiliary.

Shcrman mupicipal.

Shumla, mumcxpal

Sidell, auxiliary.

Sierra Blanca, municipal.

Sierra Blanca, parade grounds, auxiliary.
Spur, munlClp'll

Sweetwater, municipal.
Temple, auxiliary.

Temple, commercial,

Toyah, auxiliary:

Victoria, auxiliary.

Waco, Rich Field, municipal.
Wellington, auxlhary

Wharton, auxiliary.

Wichita Falls, commercial.

Wichita Falls, municipal.

Wills Point, auxiliary.

Utah

*Coalville, intermediate.

Milford, municipal.

Ogden, mun1c1pa1

Price, race track, auxiliary.
Rlchﬁe]d, race track, auxiliary.
Roosevelt, race track, auxiliary.
Salburo, auxiliary.

1Salt Lake City, municipal.

Vernal, auxiliary.

' Vermont

Brattleboro, auxiliary.
Burlington, municipal.
Montpeller, auxiliary.
Newport, commercial,
Rutland, auxiliary.

St. Albane, auxiliary.

St. Johnsbury, auxiliary.
Snringfield, municipal.
Windsor, auxiliary.

Virginia

*Amelia, intermediate.

Arlington, Hoover Field, commercial.
Arlington, Capital Alrport commercial.
Bristol, municipal.

Cobham auxiliary.

*Crewe, intermediate.
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Dahlgren, naval air station, Navy.

Fort Eustis, Army. . .

THampton Langley Field, Air Corps; N.
A

THampton Road~. naval air station, Navy.
Irvington, auxiliary,
*Keysville, intermediate.
l.echall, Fort Eustis, Army.
Leesburg, auxiliary.
Lynchburg, commercial.
Martinsville, auxiliary.
*Milford, intermediate,
*Milton, intermediate,
Norfolk, St. Helena Island,
Station.
*Ontario, intermediate,
Petersburg, Camp Lee, Army.
Port Richmond, municipal.
*Quantico, Brown Field, Marine Corps.

Naval Air

Richmond, Charles Field, commercial.

TRxchmond Richard E. Byrd Field, mu-
nicipal.

Richmond, Richmond Air Junction, com-
mercial.

“South Boston, intermediate.
Staunton, Fort Defiance, auxiliary.
Staunton, Lyle Field, auxiliary.
Virginia BLach, rifle range, auxiliary.
Waynesboro, commercial.

W mchester. municipal.

Washington

Bellingham, municipal.
Camp Le\\m, Army.

Chehalis, Donohue Field, municipal.
Davenport, auxiliary.

Hoquim, mumcxpal

Inglewood, auxihary, A
Kennewick, Kelso Field, municipal.

Kent, au\i]lar\

Long\ iew, municipal.

Olympia, commercial.
Opportunity, auxiliary.

Pasco, auxiliary,

Pasco, municipal.

Renton, commercial.

Republic, fairgrounds, auxiliary.
Ritzville, commercial.

Seattle, auxiliary.

Seattle, Boeing “Field, municipal.
Seattle, Sand Point, Nav y.
Spbkiane, commercial.

Spokane, Felts Field, municipal.
Tacoma, commercial.
Umontown, auxiliary.
University, auxiliary,
Vancouver, Pearson Field, Army.
Walla Walla, auxiliary.

Walla \\'a]ln, municipal.
Wenatchee, commercial.
Yakima, auxiliary.

Yakima, municipal.

West Virginia

Bluefield, commercial.
Charleston, auxiliary.
Green Sprmg, auxiliary.
Huntington, commercial.
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Keyser, auxiliary.

Martinsburg, \hcpherd Field, municipal.
Morgantown, auxiliary.

Moundsville, Langin Field, commercial.
Petersburg, auxiliary.

Wheeling, municipal.

Wisconsin

Appleton, commercial.

Athelstane, commercial.

*Columbus, intermediate,

Fond du Lac, commercial.

Green Bay, commercial.

*Hager, intermediate.

Janesville, commercial.

*Kenosha, intermediate.

Kilbourn, commercial.

Kohler, municipal.

La Crosse, Salzer Field, municipal.

tMadison, Madison Airport, commercial.

Madison, Pennco Field, commercial.

*Mauston, intermediate.

Menasha, municipal.

+Milwaukee, Maitland Airport,

f\ixlwaukec, Milwaukee
municipal,

Neenah, municipal.

*Oconomowoc, intermediate.

Oshkosh, commercial,

*Portage, intermediate.

Princeton, municipal.

Racine, mumcxpal

Reedsburg, auxiliary.

Rhinelander, municipal.

*Somers, intermediate,

*Sparta, intermediate,

Stevens Point, auxiliary.

Sturgeon Bay, commerc1a1

Superior, mumcxpal

Washington Island, commercial.

+Wausau, municipal.

Wisconsin Rapids, commercial.

municipal.
ounty Airport,

‘Wyoming

*Ritter Creek, intermediate.
*Bosler, intermediate.
*Burns, intermediate.
Casper, municipal.
*Cherokee, intermediate.
tCheyenne, municipal.
*Federal, intermediate,
Fort Bndger, commercial.
Gillette, auxiliary.
‘Gr"mger, mtermedmtc.
*Knight, intermediate.
*Laramie, intermediate.
*Leroy. intermediate.

Lost Cabin, auxiliary.
*Medicine Bow, intermediate.
Newcastle, municipal,
Parco, mumcnpal

*Pine Bluff, intermediate.
*Rawlins, intermediate,
*Red Desert, intermediate.
*Rock Rl\'er, intermediate.
tRock Springs, municipal.
Sheridan, municipal,
*Walcott, intermediate,
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DIPLOMATIC SERVICE OF THE UNITED STATES

Army
Berlin, Germany......vav... Major George E. A. Reinberg, U. 8. A, Assistant Military
Attaché for Air; Germany, Austria, Czechoslovakia, Den-
mark, Netherlands, Sweden, Switzerland.
Paris, France............... Major Barton K. Yount, U. S. A., Assistant military Attaché
for Air; France and Spain.
+....Major Hubert R, Harmon, U. 8. A,
Attaché for Air; Great Britain,
Rome, Italy..........ccunt. Major George E. Lovell, U. S. A., Assistant Military Attaché
for Air; Italy.

London, England...... Assistant  Military

Navy
London ...... verveenene.s Lte Cmdr. Wm. D, Thomas, Assistant Naval Attaché for
Aviation. (Also accredited to Paris, The Hague, Berlin,
Madrid and Lisbon.)
Rome .......iovveinnnan ...Cmdr. P, N. L. Bellinger, Assistant Naval Attaché for Avia-

tion.
Naval Representative (Aviation), U. S. Naval Mission to Brazil. Lt. Cmdr. Paul Cassard.
Naval Representative (Aviation), U. S. Naval Mission to Peru. Lt. Cmdr. B. H. Wyatt,

DIPLOMATIC SERVICE TO THE UNITED STATES

Great Britain ..........c.... Wing Commander T. G. Hetherington, C.B.E., Air Attaché.

Peru ........ e Colonel Jose Urdanivia Ginés, Military Attaché,

Mexico ...... veveseenares..Seitor Coronel Don Samuel Rojas, Military Attaché,

Italy .ooviiinn e, Commander Silvie Scaroni, Air Attaché,

Spain vt Major Victoriano Casajus, Royal Spanish Army, Military
Attaché.

Cuba \ioviiviiiinnnen ., Captain Enrique A. Prieto, -Military Attaché,

France ........ociiioin.. .. Major Georges Thenault, Assistant Military Attaché for Aero-
nautics,

Chile .. ovirir i i Major Zorohabel Galeno, Military Attaché,

Japan c..iieiiiiiniinin., Colonel Hisao Watari, I.J.A., Military Attaché.

Argentina ........ceuuvnnn. Licutenant Colonel Angel M. Zuloaga, Military Attaché.

Poland .........c..ovuua.. Mr. Witold Wankowicz, Commercial Counselor.

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS

CoMPILED BY BUREAU OF FoOrREIGN AND DomMEesTIC COMMERCE
DEpaRTMENT oF CoMMERCE, WASHINGTON, .

The following lists arc prepared for the convenience of American exporters and manu-
facturers of aircraft, parts, accessories, and supplies who wish to place information
regarding their products before aeronautical officials and bureaus abroad.

ARGENTINA

Coronel Luis A. Cassinelli, Director del
Servicio Aeronautica del Ejericto, Min-
isterio de Guerra, El Palomar F.C.P.,
Buenos Aires,

Teniente-Coronel Jorge B, Crispo, Di-
rector del Aeronautica Civile, Minis-
terio de Guerra, El Palomar F.C.P.,
Buenos Aires.

AUSTRALIA

Lieut. Col. H. C. Brinsmead, Controller
of Civil Aviation, Department of De-
fense, Melbourne, Australia.

AUSTRIA

Ministerial Councillor Dr. Victor von
Krauss, The Federal Ministry of Com-
merce and Transportation, Section 49,
Aviation Department, 1, Stubenring L,

lenng,

BELGIUM
Major Dhanis, Technical Director of
Military Aviation, Ministry of National
Defense, 2, Rue de La Loi, Brussels.
General-Major Van Crombrugge, Chef,
Administration de I’Aeronautique, Min-
instry des DPostes et Telegraphie,

Brussels.

Captain-Commandant, Crabbe sous-chef,
Administration de ’Aeronautique, Min-
1st1ry des Postes et Telegraphie, Brus-
sels,

BRAZIL

General Mariante, Director de Aero-
nautica, Escola de Estade Maior, Rio
de Janiero.

Coronel Othen de Oliveira Santos, Com-
mandante de Escola de Aviacao Mili-
tar, Campo dos Affonsos, Rio de Ja-
neiro,
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Contra Almirante_Alvaro Nunes de Car-
valho, Director General de Aeronautica,
Ministerio da Marinha, Rio de Janiero.

Capitao de Mar e Guerra Carlos Alves
de Souza, Commandante de Escola de
Aviacao, Ilha do Governador, Rio de

Janeiro.

STATE OF SAO PAULO (Sao Pauloe
Militia)

Mr. Orton Hoover, Rua Atlantica 17,

Sdo Paulo,

Sio Paulo State Police Air Service,
Coronel Pedro Dias de Campos, Com-
mandante da Forca Publica, Av. Tira-
dentes, 13, Sdo Paulo.

BULGARIA

Director P. D. Popkristeff, Bureau of
Aeronautics, Sofia.

CANADA

Colonel the Hon. J. L. Rolston, Minjster
of National Defense, Dept. of National
Defense, Ottawa, Ontario.

Mr, G. J. Desbarots, Deputy Minister of
National Defense, Department of Na-
tional Defense, Ottawa, Ontario.

"Wing Commander L. S. Breadner, Act-
ing Director Royal Canadian_ Air
Force, Department of National Defense,
Ottawa, Ontario. i

Wing Commander L. Gordon, Di-
rector of Civil Government Operations.

Mr, J. A. Wilson, Director of Civil Avi-
ation, Department of National Defense,
Ottawa, Ontario.

Wing Commander E. W. Stedman, Chief
Aeronautical Engines, Department of
National Defense, Ottawa, Ontario.

‘ CHILE
5 Col. M. Merino, Director de Aviacion,
Ministerio de Querra, Santiago. .
Chief of Naval Aviation, Luis A. Davila
E., Capitan de Fragata, Valparaiso.

CHINA

Naval Air Establishment, Mamoi, Foo-
chow, China.

Frazar, TFederal, Inc., Mukden, China,
with head office in Tientsin (large
importer),

COLOMBIA

Sr. Renoifo, Ministerio de Guerra, Bo-

gota.

Major Henri Pilichody, Jefe de Escuela
Militar, Madrid, Bogota.

Sr. Josede Jesus Garcia, Minister de
Correos y Telegraphos, Bogota.
CUBA . )
Dr. Jose Antonio Montalvo, Chief of
Communications, Havana.

Military Aviation: Captain Manuel Aro-
zarena y Reyes, Havana.

Commandante Ovisio Ortega, Havar}a..

Brig, Jose Semidey, Suarez y Diaria,
Havana. .
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CZECHOSLOVAKIA
Frantisek Udrzal, Minister of National
Defense.
Lt. Col. Zdenek Kittler, Chiei Section

Administrative,

Major Eng. Julius Philip, Chief Techni-
cal Section.

.\Iajor' Karel
Section,

Ministry of National Defense, ul Narodni
Olrany, Prague-Bubenec.

Dr. Frantissele Spina, Minister of Pub-
lic Works.

Chief Ing., V. Roubic, Chief of Trans-
portation Division.

Ing. Zdznko Janak, Chief of Aviation
Section,

Ing. J. Najbrt, Administrative Section.

Ing. H. Berounsky, Administrative Sec-
tion.

Dr. Ing. Gustav Sticha, Technical Sec-
tion,

Ing. F. Stoces, Technical Section.

Ministry of Public Works, Prague-
Smichov,

DENMARK )

Army: Col. J. P. Koch, Aviation Corps,
Krigsministeriet, Copenhagen.

Navy: Capt. A, E. V. Grandjean, Chief
Aviation Corps, Marineministeriet, Co-
penhagen,

Civil: Mr. Knud Gregersen, Trafikminis-
teriet, Copenhugen,

EGYPT
D. D. Long, Air Consultant, Ministry of
Communications, Cairo.

ESTHONIA

Lieut. Col. A, Steinberg is in command
of the Air Force Tallinn,

FINLAND

Pouhustusministerion Insinooriosasto,
Teknillisen Toimiston Paalikko, Kor-
keavnorenkatu 21, Helsinki, Finland.

Lieut. Col. W. Vuori, Chief of Air Force.

Purchases of flying equipment made by
Col. Knut Solin, Chief. Engineering
Department, Ministry of Defense.

Mr. K. R. Salovins, Referce at Ministry
of Communications and Public Works

Kulin, Chief Supervisory

(in charge proposed Civil Aviation
Dept.).

FRANCE

Ingenieur General du Genie Maritime

Fortant, Director du Service Technique
de I'Aeronautique, Paris,

General Dumesnil, Directeur de !'’Aero-
nautique Militaire, Paris.
Capitaine de Vaisseau J. J.
borde, Directeur de

Maritime, Paris,

GREECE
General Mazarakis, Hellenic Ministry of
War, Direction of Aeronautics, Athens.
Captain Domestica, Hellenic Ministry of

Marine, Direction of Aeronautics,
Athens.

J. N. La-
"Aeronautique
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HUNGARY
Charles Vassel, Chicf, Royal Hungarian
Aerial Office, 1I, Fo-u. 6, 11, Budapest.

INDIA
Air Vice-Marshal Sir E. L. Ellington,
K. C. B., Royal Air Force, Imperial
Secretariat, Raisina, Delhi,

JAPAN
Gen. Mone, Air Service, War Ministry.
Admiral __Yamamote, Aviation Branch,
Navy Ministry.
Mr. Yamagiya, Commercial Aviation,
Ministry of Communications.

LATVIA

Col. Bashko, Commander of Aviation
Regiment, Riga,

Lt. Col. Jakubov, Chief of Naval Avia-
tion, Riga.

Mr. Auzins, Director, Post and Telegraph
Dept.,, Ministry of Communications,
Riga.

LITHUANIA
Captain  Gustaitis, Assistant Chief of
Aviation, Ministry of Defense, Kovno.

MEXICO

Brig. General Jose Luis Amezcua, Chief
of Aviation, Mexican Army, Valbuena,
D. F., Mexico.

Engineer, Juan Guillermo Villasana,
Chief, Aviation Bureau, Dept. of Com-
munications and Public Works, Mex-
ico, D. F.

NETHERLANDS
Mr. E. Th. de Veer, Director, Air Nav-
igation Department, Ministry of Pub-
lic Works, The Hague.

NETHERLAND EAST INDIES

Lieut. Col. Hoeksemade Groot, Chief
Army Aviation Department, Batavia,
Java.

Lieutenant 1st Cl. J. Olivier, Department
der Marine, Weltevreden, Batavia,
Java.

Group-Commander E. A, Brunner, Naval
Flying Station, Batavia, Java.

Captain W. Leenderts, Department Van
Oorlog, Bandoeng, Java.

NEW ZEALAND
Major General R, Young, General Officer
Commanding New Zealand Air Force,
Wellington, New Zealand.

NORWAY

Colonel G. Gruner, Chairman, Eprsvars-
departementels Luftartsrad, P. 0. Box
313, Oslo.

PERSIA
Colonel Ahmed Khan Nakhitchevan,
Chief of Aviation Bureau, Ministry of
War, Teheran.

PERU
Capitan H, B. Grow, Director Aviation,
Ancon.
Lt. Colonel K. B, Von Doering, Director
of Military Aviation.

POLAND
Mr. Witold Czapski, Department Di-
rector, Ministerstwo Kolei, Warsaw
(Commercial).
Colonel Ludomil Rayslei, Chief Aviation
Dept,, Ministry of War, Warsaw.
PORTUGAL
General Luis Domingues, Inspector-Gen-
eral da Aeronautica Militar, Ministerio
du Guerra, Lisbon,

RUMANIA
Dlui, General Rudeanu, Department
Aerunautic, Ministerul de  Razboti,
Bucharest.

SALVADOR
Dr. I'io Romero Bosque, Minister of
War, Marine and Aviation, Salvador.
General of Engineers Carlos Carmona,
First Chief of Aviation, Salvador.

SIAM
Purchases U. S. Materials through The
Tnternational Engineering Co., 250 Park
Avenue, New York City.
(Bureau Aecronautique, Department de
Guerre, Bangkok, Siam.)

SPAIN
Col. Sr. Don Alfredo Kindelan, Ministerio
de la Guerra, Tercera Seccion Jefatura
Superior de Aeronautica, Aetamirano
31, Madrid.

SWEDEN

Combat Aviation: Chief of Air Service,
General K. A, B. Amundson,

Civil Aviation: Chief of Air Traffic
Board, Mr. C. J. Carlberg—Under-Sec-
retary Department of Communications,
Mynttorget 2, Stockholm.

SWITZERLAND
Director of Civil Aviation (Office Aerien
Federal), Major al’E. M. G. A. Isler,
Department des Chemins de Fer,
Datiment Nord No. 52, Berne.
TURKEY
Abdul, Halik Bey, Minister of National
Defense.
Fevzi Pasha, Chief of General Staff,
Muzzafer Pasha. Chief of Inspectorate
General of Military Aviation,
Eski Chehir, Turkey.

URUGUAY

Teniente Coronel Don Cesareo L. Berisso,
Director de la_Escuela Militar de Avia-
cion, Gamino Mendoza, Montevideo.

VENEZUELA
General Jose Vincente Gomez, El Min-
isterio de Guerra y Marina, Caracas.
Colonel Daniel Lopez Henrique, Director
School of Military Aviation, Caracas.
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EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE
UNITED STATES IN 1928

Compiled by the Bureau of Foreign and Domestic Commerce,
Department of Commerce, Washington, D. C

Airplanes, Sea- X
planes and other Engines for air-

Countries aircraft craft Parts ex-
Num- Num- cept tires,
ber Dollars ber  Dollars Dollars
Canada ..o.vvvviiiiininn, P . 70 766,644 48 179,993 540,215
Soviet Russia in Europe ........- . e e .. 142,772
China ....... R 9 102,175 . 78,678
Germany ....... 1 5,500 23 132,510 70,548
Unjited Kingdom .. 4 24,526 29 75,780 57,191
Philippine Islands 2 34,500 .. RN 52,499
Japan «o........ . 3 63,000 6 21,000 49,531
Brazil (... . i 5 €6,340 7 5,150 44,661
Panama ..t e .. 1 1350 22,70%
Mexico ..ol .2t 191,035 0 25,473 19,694
Netherlands oo i ineees .. 13 70,117 20,483
Chile L. i i .. e o veenes 17,343
Spain Lo ce e 1 3,11t 15,940
Argentina ..., .. i iieiin e 3 55032 h 23.313 15,499
Peru . 26 226,360 2 8,002 15,439
Colombia t* 19,230 .. Cereas 9,894
Ceylon . .. .. 8,210
Italy .. 2 84,930 4 8,338 6,546
Cuba ....... 4 53.887 3 250 6,430
Poland and D .. e 1 3,574 4,573
Sweden .. . 2 10,566 4,455
Czechoslovakia .....c.ovvnnennnnn . . .. ceeees 3,890
Netherlands East Indies oooovveenn .. .. 2 . . 3,323
Rumania ... . i iiiiieienes .. .. 2,791
Australia coviiiii il 7 2 2,777
Hong Kong ... .iiiiiiieivnnnn .. 4 2,182
Honduras 1 .. 2253
Norway .... .. . 1,923
Guatemala .. .. 1,517
France ... .. 3 1,303
Siam .... 4 .. 1,101
Nicaragua ‘e . 990
Switzerland ... . 950
Ecuador ... ... .. i . 688
British India ....ovvenineinneanen .. . 500
British Malaya ....ovivevnnnnnnnes .. 150
Denmark oo\, iiiiiiiiieeannns .. 100
British West Indies e 73
British West Africa saens . =0
Dominican Republic . ceree 62
Austria ......... 1 20,000 . e
French Oceania ce . 1 6,000 .
Belgium .ovoiiiiininnns . 1 4,183
Jermudas .., ... 1 2,850 .-
Hungary ... oo iiiiiiniinnnnenns t 163 .
Total (.vvinninriirnnreeneannens 170 1,825,087 169 1,229,943

AERONAUTICAL MAGAZINES OF THE UNITED STATES

Aervo Di 22 T Forty-Second Street, New York, N. Y. . o

Aé’fmmu?f‘;:“'Rcz'?c'zEesx'\tIaI;iox]ZI Aeronautic Association, gio Seventeenth Street, N. W.
Washington, D. C.

Acronantical World, 1031 S. Broadway, Los Angeles, Cal.

Amervican Aviator, 21 W, Sixtieth Stgeet, New lorkr, N. Y.

Air Transportation, 1265 Broadway, New York, N. Y.

Air Travel News, 1500 Buhl Building, Detroit, Mich,

Airports, Flushing National Bank Building, Flushing, Long Island, N. \: ) L

Airway Age, Simmons-Boardman Publishing Company, 30 Church Street, New York, N. Y.

Automotive Industries, Chestnut and Fifty-Sixth Streets, Philadelphia, Pa.

Awviation, 250 West syth Street, New York, N.YY. B .

Avigtion Engineering, 52 Vanderbilt Avenue, New York, N. Y. .

Aviation Stories and Mechanics, 109 \W. 4oth Street, New York, N. Y.

Daily News Record, 8 East Thirteenth Street, New York, N

Pacific Airport News, 212 Park Street, Portland, Ore.

:
1
i
J
[

e o b
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Pacific Flyer,
Popular Aviation,

593 Market Street,

608 South Dearborn Street,
S. A. E. Journal, 29 West Thirty-ninth Street,

Aircraft Y ear Book

San Francisco, Cal.

Chicago, Iil.
New York, N. Y.

U. S. Air Services, Star Building, \\’ashmglon, D. C.

Western Flying, Occidental

Angeles, Cal.

Publishing Company, 145

South Spring Street, Los

FOREIGN AERONAUTICAL MAGAZINES

Argentine

Aviacion—Uruguay 1093, Buenos Aires.

Boletin  del Aero-Ciub  Argentine—

Avenida de Mayo 0646, Buenos Aires.
Australia

Alircraft—Peacock House, 486-490 Bourke

St., Melbourne.

Austria
Qesterreichischer Motor der Flug—Josef-
staderstrasse, 87, Vienna VIII. "Fing-
seitg Freidrichstrasse, 3,
Vienna I

Belgium

Conquéte de ’Air—16, Rue Theresiénne,
Brussels.

Brazil

Aeronautica—i149 Avenida
Rio de Janeiro. Avi Escola de
Aviacion  Militar, Rio de Janeiro.

¥ Florida 171, U. T. 33 Aven-

Rio Branca,

ida, 6900, Buenos Aires.
Canada
Aircraft and Airways—Toronto. Cana-

dian Air Review—Grosvenor at Bay St.,

Toronto. Canadian Atviation—153 Uni-
versity Ave., Toronto,
Chile
Auto vy Acero—y Pasaje Balmaceda, San-
tiago.
Czechoslovakia
Flugwesen—Prague. Letec—Lucembur-

ska, 8, Prague, 12. Letectvi—Fochova,
8 Prague, 11. Zpravyo-Letectvi—ILet-
naney, Prague.

Denmark
Motor—Vinmelskafft, 4z, Copenhagen.
Finland
Aero—Ilmailuvoimen Esikunta, Helsing-
fors.
France
L’Aéroauto—gq7 Rue de ILa Victorie,
Paris. L’Aéronautigue—ss Quai des
Grands Augustins, Paris. L'Aérophile—
35 Rue Franco:s Paris. Les Ailes—
40 Quai des Célestins, Paris. L’Air—
_Rue de PIsly, Paris, Bulletin de la
Chambre  Syndicale des Industries

Aéronautigue—g  Rue  Anatole-de-la-
Forge, Paris. Bulletin de la Fédération
Aéronautique Internationale—3s5, Rue
Frangois, Paris. Bulletin de la Navi-

gation Aérienne—y7 Rue St. Lazare,
Paris, e Document Aéronautique—
40 Quai des Célestins, Paris. Etudes

Aeronauttque.r—zSz Blvd. St. Germain,
Paris. L’Indicatewr Aérien—s5 Rue de

Rewue de I'Aéronautique
Quai de Grands Augus-
Kevne Juridique Internu-
Lucomotlon Adérienne—

I'Isly, Paris.
Milituire—ss
tins, Paris.

tionale de lu

4 Rue Tronchet, Paris. La Technique
Aéronautigue—s Rue de I ICIf Paris.
La Vie Arru nne— Rue de Metz,

Paris. La Vie Maritime et Adricnne—

24 des Ardennes, Paris.

Germany
Automobil
184, Charlottenburg.
Zeitschrift —Dresden., Flugsport —
Bahnhofsplatz 8, Berlin, W, 62, Illus-
trierte Flug- lVoclu——Hu(lqn sterstrasse,
35, Berlin, W, 62, Luftfuhrt—Link-
strasse, 38, Berlin, W. 9. Luftwacht—.
Blumenshof, 17, Berlin. W. 35. Luft-
‘u'c’J-—Bluanslmf 17. Berlin, W. 35,
Nachnchh:n fiir Luftfahre r—Radetzki,
Jerlin, S. W. 48. Zcitschrift fiir Flug-
tcchnik und  Motoriuftschiffahrt —
Oldenburg, Munich. Zeitschrift fiir das-
gesamte  Luftrecht — Genthinerstrasse,
38, Berlin, W. 10.

und Flugverkehr—Uhlandstr.
Deutsche Motor-

Great Britain

Aero Ficld—Sutton Coldfield. Aeroplane
—175 Picadilly, London, W. 1. Air
(Formerly Air League Bullelm) Astor
House, Aldwych, London, W. C, 2.
Aty Pilot-—H. M. Stanoncry Oftice,
Adastral House, Kingsway, ILondon,
wW. C. 2. Airways—i1o-111 Strand,
T.ondon. W. C. =z, Flight—36 Great

" Queen St., Kingsway, London, W. C.

3. Journal of the Roval Acronautical

Society—y  Albermarle  St., London,
W, 1.
Hungary
Aviatikai  Ertesité — Hungarian Aero

Ass'n, 36 Rue lLomjay, Budapest IX.

Italy

Aeronautica—Via Gesu, 6, Milan., L’Aero-
tecnica—Via delle Coppdle, 35, RO[HL,
z0. L’Ala d’Italia—Via Valpetrosa, 2,
Rome. Atti dell’Associaszione Italiana
di Acrotecnica—Via delle Coppelle, 8s,
Rome. L’Aviazione—Via del Tritone,
183, Rome. Bollettino Aviazione Civile
e Traffico Aereo—Via della Mercede,
9, Rome. Il Diritto Aeranautmova
della Sorofa, 29, Rome. La Gazetta
dell’ Aviazione—Via Petrarcoa, 4, Milan,
Nel Cielo—Corso Porta Nuova, 19,
Milan. Notiziario Tecnico di Aeronau-
tica—Via Agostina Depretis 45A, Rome.
Rassegna Marittima Acronautica Illus-

trata—Via Ulisse Seni, 5, Rome.
Rendiconti icl ini dell
Aeronautica, Rome. Rivista Aeronai-
tica—Via Agostino Depretis, 454,

Via Azzura—:z28 Via Cuma,

Rome., La
Naples.
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Japan
Hiko-Kwai—Irifunecho,
Tokyo.

Kyobashiku,

Mexico
Tohtli——Avenida
Mexico City,

Francisco Madero, 1,

Netherlands

Aecronautica—Koningstraat, 15, Arnheim.
Het Flicgeeld—Singel 464, Amsterdam.

Peru
El Motor—694 Tampa, Lima.

Poland
Lot Polski—Dluga, so, Warsaw. Lotnik
—Rzeczypospolitej, g, Posen.  Mlody
Lotnik— Krakowski Przedmiescie, 37,
Warsaw,

Portugal

Revista Acronautica—Aero Club de Por-
tugal, Lisbon.
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Roumania
Aripa—Str. Clemenceau, 9, Bucharest.

Russia
Technica  Stroitelstvoz  Promichleunost—
Leningrad. Samoliot—Moscow. I est-
nik Wosdouchnar Flota-—Moscow.

Spain

Aerca—Glorieta de Atocha, 8, Madrid.
Alas—Plaza de la Lealtad, 4, Madrid.
Boletin Qfficial del Real Aero-Club de
Espagna—Nadrid, Espaiia .4utomoril
¥ deronautica—Plaza de Isabel 11, 5,
Madrid. Icaro—Pi y Margau, 18,
Madrid.

Sweden

Flygnig - Jacobsgaten, 6, Stockholm.
Svensk  Motortidning—XNybrogatan, 3,
Stockholm.

Switzerland
Aéro-Revuc—Sihlstrasse, 43, Zurich.

AIRWAY STRIP MAPS

The Department of Commerce, under the Air Commerce Act, is charged with future

charting of the civil airways.
one of the bureaus of the departmeunt.

The work is being done by the Coast and Geodetic Su!'vcy,
The program undertakes the publication of the

airways “strip” maps listed herein, in form generally similar to those of the Army Air
Corps and the Hydrographic Office of the Navy, also listed herein. L
All strip maps, as published, are on sale at the U. S. Coast and Geodetic Survey,

Washington, D. C.

The Department of Commerce and Army Air Corps maps are sold

at 35 cents each; the Hydrographic Office maps at 4o cents each.

Orders for strip maps must be accompanie

money order, draft, or certified check.

by remittance in the form of cash, postal

Department of Commerce Maps

(Published maps available from the Aeronautical Branch, Department of Commerce,

at 35 cents each.)

Maps Published

102, Dallas-Oklahoma City.
103. Oklahoma City-Wichita.
104. Wichita-Kansas City.
105. Kansas City-Moline,
110. St. Louis-C{licago.

111. Chicago-Milwaukee.
128. Atlanta-Greensboro.
129. Greensboro-Richmond.
130. Richmond-Washington,
131. Pueblo-Cheyenne,

Maps in Process

101. Galveston-Houston-Dallas.

106. Pilottown-New Orleans.

107. New Orleans-Jackson.

108. Jackson-Memphis.

109. Memphis-St. Louis.

112. Milwaukee-Twin Cities.

113. Twin Cities-Fargo. .

114. Cincinnati-Indianapolis-Chicago.
115. Louisville-Cincinnati-Cleveland.
116. Cleveland-Buffalo. .

117. Detroit-Grand Rapids-Milwaukee.
118. Detroit-Buffalo.

119. Buffalo-Albany.

120. Albany-Boston.

122. Albany-Montreal. . .
123, Miami-West Palm Beach-Titusville.
124. Tampa-Titusville.

125. Titusville-Jacksonville.

126. Jacksonville-Atlanta.

127, Birmingham-Atlanta.

132. Los Angeles-Las Vegas.
133. Las Vegas-Milford.

134. Milford-Salt Lake City.
135. Salt Lake City-Boise.
136. Boise-Pasco.

137. Pasco-Portland.

138. Salt Lake City-Pocatello.
139. Pocatello-Butte.

130. Butte-Great Falls.

141. Laredo-San Antonio.
142. Fargo-Winnipeg.

143. Atlanta-Nashville,

144. Nashville-Evansville.
145. Evansville-Chicago.

146. Evansville-St. TLouis.
147. South Bend-Kalamazoo-Bay City.
148. Laredo-Houston,

149. Tulsa-Ponca City,

150. Kansas City-Omaha.
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Army Air Corps

(Available from Aeronautics Branch, Department of Commerce, at 35 cents each.)

1. Uniontown-Dayton.

2. Washington-Uniontown.
3. Washington-New York.

4. Washington-Norfolk.

5. Dayton-Rantoul,

6. New York-Boston.

7. Baumont-New Orleans.

8. New Orleans-Montgomery.
9. Chicago-Iowa City.

10, Iowa City-Omaha,

11, Omaha-North Platte.

12. North Platte-Cheyenne.

13. Chcyennc Rock Springs.
14. Rock Springs-Salt Lake City.
15. Montgomery-Augusta.

16. Augusta-Fayetteville.

18. F ayettuvxlle Norfolk.

19. New York-Bellefonte

20, Bellefonte-Cleveland.

21. Cleveland-Chicago. -

22, Chicago-Rantoul-St. Louis.
23. St. Louis-Kansas City.
24. Kansas City-Muskogee.
25. Muskogee-Dallas,

26. Dallas-San Antonio.

San Antonio-Beaumont.
. San  Antonio-Dryden.
- Dryden-El Paso.

. El Paso-Tucson.

. Tucson-Phoenix.

. Phoenix-San Diego.

WL
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w

t

33- Salt Lake City-Elko.
34. Elko-Reno,
35. Reno-San Francisco.

36. Dayton-Louisville.

37. l.ouisville-St. Louis.

38. San Diego-Tucson.

39. San Diego-l.os Angeles.

40. Los Angeles-San Francisco.

41. San Fraucisco-Yreka.

42. Yreka-Vancouver.

43. Vancouver-Seattle.

44. Detroit-Rantoul.

45. Detroit-Cleveland-Pittsburgh-Uniontown.
46. Washington-Middletown.,

47. Detroit-Dayton.

48. Louisville-Nashville.

49. Nashville-Birmingham.

50. Birmingham-Montgomery-Pensacola.
51. St. Louis-Muskogee,

2, St. Louis-Dayton,

Hydrographic Office Maps

(Published maps available from .\eronautics Dranch, Department of Comimerce, at 40

cents eacl.)

Maps Published

V.232. New York-Philadelphia.
V-233. Philadelphia-Hampton Roads.
V-234. Washington-Hampton Roads.
V-235. Hampton Roads-Morehead City
V-236. Morehead City-Charleston.
V-237. Charleston ]acksonvnllc
V-238. Fernandina-Miami.

V-239. Miami-Isle De Pinos, Cuba.
V.240. Key West-Cedar Keys,
V-241. Cedar Keys-Pensacola.
V-z242. Pensacola-New Orleans.

V-249. Habana-Port Morelos,

V-z50. Port Morclos-Puerto Barrios.,

V-251. Puerto Barrios-Cape Gracias a Dios.

V-252. Cape Gracias a Dios-Port Limon.

V-253. Port Limon-Panama Canal Zone.

V-264. Media Luna Cay-Cape Haitien.

V.266. Batabano-Media Luna Cay.

V-416. San _Diego-San Luis Obispo Bay-
San Francisco.

V-317. San Luis Obispo Bay-San Francisco.

V-422. Astoria-Vancouver Island.

Maps in Process

V-230. Eastport, Me.-Boston.

V-231. Boston-New York City.

V-243. New Orleans-Galveston.

V-244. Galveston-Corpus Christi,

V-245. Corpus Christi-Tampico.

V-.246. Tampico-Puerto Mexico.

V-247. Puerto Mexico-Campeche,

V-248. Campeche-Cape Catoche.

V-254. Gulf of Darien-Santa Marta.
-255. Santa Marta-Curacao Island.

V-256. Maracaibo-Caracas.

V-257. Caracas-Port of Spain.

V-258. Port of Spain-Santa Lucia.

V-259. Barbados-Barbuda. .

V-260. Barbuda-Porto Rico.

V-261. Porto Rico-Port au Prince.

V-262. North Coast of Haiti.

V.263. Port au Prince-Jamaica.

V-265. Cape Maisa-Nuevitas.

V-267. Habana-Nuevitas.

V-401. Panama Canal Zone-Cape Mala.

V-g0z2, Cape Mala-Puntarenas.
V-403. Puntarenas-La Union,
V-404. La Union-San Jose.
V-405. San Jose-Salina Cruz.
V.406. Salina Cruz-Acapulco.
V-407. Acapulco-Manzanillo.

¥ -408. \Ianmmllo Mazatian,
V-:?g { Gulf of California.
V-413. Mazatlan-Cape San Lucas.
V-414. Magdalena Bay-Rosarita.
V-415. Rosarita-San Diego.
V-418. San Francisco-Humboldt Bay.
V-419. Humboldt Bay-Coos Bay.
V-4z20. Coos Bay-Astoria.

V-421. Columbia River.

V-423. Olympia-Vancouver, B. C.
V-424. Vancouver-Alert Bay
V-425. Alert Bay-Ketchikan.
V-426. Ketchikan-Juneau.



MEDICAL EXAMINERS FOR PILOTS

The following is a complete list of Medical Examiners authorized by the Department
of Commerce to make the physical examinations of airplane pilots. This list is complete
as of Dec. 31, 1928, Additions will be made from time to time. Applicants are cau-
tioned that when the examination is made by a group of two or more men, that it is
necessary to see all those in the group for the completion of the examination. For
example, one man may give the eye examination, one man the ear, nose, and throat, and

the other, the geuncral physical examination,
examination.

In some instances one man gives the complete

The fces for the complete examinations are as follows: original examination of
Transport, Limited Commercial, and Industrial Pilots, $15.00; original examination of
Private and Student Pilots, $1o0.00; all annual re-examinations of whatever class, $10.00;
mid-year check of Transport and Limited Commercial Pilots, $5.00. .

ALABAMA

Anniston—Dr, Wade H. Brannon, r1zir
Noble St.; Dr. C. Hal Cleveland.

Birmingham—Dr. E. . Green, 423 First
National Bank Bldg.; Dr. E. M. Rob-
inson, Jr., 2016 Highland Ave.

Mobile—Dr. Toxey D. Haas, Van Ant-
werp Bldg.; Dr. John €. O'Gwynn,
O’Gwynn Bldg.

Montgomery—Dr. Bruce G. Holding, 1112
Bell Bldg.

ALASKA
Anchorage—Dr. Arthur D. Haverstock.
Fairbanks—Dr. Frank de la Vergne.

ARIZONA
Phoenix—Dr. William_A. Schwartz, 603
Goodrich  Bldg.; Dr. Thomas W.
Woodman, go4 Heard Bldg.
Tucson—Dr. Edward J. Gotthelf, o E.
Pennington St.; Dr. Bascom F. Mor-
ris, 59 S. Scott St.

ARKANSAS

Conway—Dr. 1. N. McCollum, 3-6 Halter
Bldg.; Dr. N. E. Fraser.

El Dorado—Dr. H. H. Noihuss, El Do-
rado Clinic, 11z W. Peach St.; Dr. J.
G. Mitchell, 211 E, Peach St.

Fort Smith—Dr. Jefferson S. Southard,
Merchants Bank Bldg.; Dr. W. R.
Brooksher, 610 First National Bank
Bldg.

Helena—Dr. Henry H. Righter, 402 Solo-
mon Bldg.; Dr.” William P. Orr, Solo-
mon Rldg.

Hot Springs—Dr. J. F. Rowland, Thomp-
son Bldg.; Dr. Thomas N. Black,
Thompson Bldg.

Jonesboro—Dr. J. Wilson Ramsey, The
Jonesboro Clinic, 624 S. Main St.; Dr.
Charles H. Lutterloch, The Jonesboro
Clinic, 624 S. Main St.

Lake Village—Dr. E. P. McGehee, Lake
Village Infirmary.

Little Rock—Dr. Phil E. Thomas, Jr.,
520 Boyle Bldg.

McGehee—Dr. W. B. Grayson, .

Pine Bluf—Dr. A. A. Hughes, 404 Citi-
zens Bank Bldg.; Dr. Benjamin D.
Luck, P & S Clinic. .

Texarkana—Dr, Harry H. Smiley; Dr.
Theron E. Fuller.
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CALIFORNIA

Bakersfield—-Dr. Robert M. Jones, 208
Hopkins Bldg.

Barstow—Dr. James A. Graham.

Berkeley—Dr. Werner F. Hoyt, Medico-
Dental Bldg.

Fillmore—Dr. J. E. Whitlow, Post Of-
fice Box 116. X

Fresno—Dr. D. H. Trowbridge, 719 T. W.
Patterson Bldg.

Glendale—Dr. Harold J. Cooper, 208 Law-
son Bldg.

Los Angeles—Dr. Theo. C. Lyster, 1920
Wilshire Bivd.; Dr. Isaac A. Jones,
1920 Wilshire Blvd.

Modesto—Dr, L. D. Mottram, 1007 Tenth
St.

Needles—Dr. 1. W. Sciger, Coule 1'311\'.

Oakland—Dr. Francis M. Shook, Medical
Bldg., 1904 Franklin St.; Dr. Arthur
Perkins, Medical Bldg., 1904 Franklin
St

Palo Alto—Dr. Granville Wood, 2265 El
Camino Real; Dr. Ward Cooper, Frazer

idg. }

Sacramento — Dr. Charles B. McKee,
California State Life Insurance Bldg.

San Diego—Dr. Samuel A. Durr, 1304
Aledico-Dental Bldg., 3rd and A Sts.

San Francisco—Dr. B, J. Edger, Jr., 240
Stockton St.; Dr. C. L. Callander, 240
Stackton St.

San Luis Obispo—Dr. Howard A. Gallup,
774 Marsh St

San Mateo—Dr. Clarence G. Potter.

Santa Ana—Dr. M. W, Hollingsworth,
409 First National Bank Bldg.

Santa Barbara—Dr. Philip C. Means,
103 E. Micheltorena St.

Santa Cruz—Dr. Samuel B. Randell; Dr.
Grant Hatch. .

Santa Maria—Dr. Charles_G. Baird, 3§I
East Chapel St.; Dr. Zach B.VCOD'
lentz, zor E. Chapel St.; Dr. W. D.
Sink, zor E. Chapel St.

Stockton—Dr. George H. Sanderson, 809
AMedico-Dental Bldg.; Dr. Hunter L.
Gregory, 805 Medico-Dental Bldg.

Visalia—Dr. W. C. Zeller, zoByBank of
Italy Bldg.; Dr. C. M. White, 508
Bank of Italy Bldg.

Yreka—Dr. Clyde G. Reymnolds, 707 Ore-
gon St.; Dr. V. W. Hart, 707 Oregon
St.
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COL.ORADO
Colorado Springs—Dr. H. W. Woodward,
Ferguson Bldg.
Denver—Dr. John S. Chase, 423 Majestic
Bldg.
Lamar—Dr. L. E. Likes.

CONNECTICUT

Hartford--Dr. William B. Smith,
Bldg., 410 Asylum St,

New Haven—Dr. James C. Fox, Jr., New
Haven Hospital, 330 Cedar St.

Capitol

CUBA

Havana—Dr. Armando de la Torre, Es-
cuela de Aviacion, Columbia,.

DELAWARE

Wilmington—Dr. William F. Bonner, 224
Delaware Trust Bldg.

DISTRICT OF COLUMBIA

Washington—Dr. Bernard L. Jarman,
The Rochambeau, 815 Connecticut Ave.

FLORIDA

Fort Myers—Dr. B. Whisnant, 1 Leon
g}r}g Dr. W. A. Harrison, 204 Pythian
ag.

Jacksonville—Dr. Ralph N, Greene, 1022
Park St.; Dr. A. K. Wilson, 3334 St.
James Bidg.

Miami—Dr., Bascom Palmer, s0z Hunt-
mgton Bldg.; Dr. Thomas W. Hutson,
g N. E. znd Ave.
Orlargdo——Dr. J. S. McEwan; Dr. L. C.
Ingram,
St. Petersburg—Dr. W. C. McConnell,

Medical Arts Bldg., 7th Ave. and 11th
St., N.; Dr. J. H. Cooper, First Na-
tional Bank Bldg.

Tampa—Dr. S. B. Forbes,
Bank Bldg.

Tarpon Springs—Dr. A. McCallister, Post
Office Box 261.

West Palm Beach—Dr. S. Ward Flem-
ing, Harvey Bldg.; Dr. William Y.
Sayad, Harvey Bldg.

GEORGIA

Atlanta—Dr. David D. Moncrief, Atlanta
National Bank Bldg.

Augusta—Dr. George A, Tralor, Lamar
B%gg.; Dr. W. R. Bedingfield, Lamar

409 Citizens

Celumbus—Dr. Francis B. Blackmar, 408
Woolworth Bldg,; Dr. J. T. Tld\VC“
507 Swift-Kyle Bldg

Savannah—Dr. St. J. R. deCaradeue, De-
Renne Apartments; Dr. E. Carson
Demmond, DeRenne Apartments.

HAWAI

Honolulu—Dr. Clarence E. Fronk, 233
S. Beretania St,; Dr. William H.
Wynn, 235 S. Beretania St.; Dr. Rufus
H. Hagood, Jr., 235 S. Bcretama St.
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IDAHO

Boise—Dr. George H.
Bldg.: Dr. Urban II.
land Bldg.

Pocatello—Dr. C. W,

Dr. A. M, Newton,
ILLINOIS

Aurora—Dr. Clarence E.

Wahle, Eastman
Merrill, 518 Over-

Pond, Kane Bldg.;
Kane Bldg.

Robertson, Au-

rora National Bank Bldg.; Dr. Elliott
S. Denney, Graham QOffice Bldg.
Bloomington—Dr. Watson W. Gailey

(Working with Dr. Humphries at To-
wanda).

Champaign—Dr, Hanly I.. Ford, Roheson
Bldg.; Dr. Ear! D. Wise, Illinois Bldg.

Chicago—Dr. August Aunderson, 1107
Bryn Mawr Ave.; Dr. William P. Me-
Cracken, 24 N. Wabash Ave.; Dr. R.
Ralph Ferguson, 4175 Irving Tark
Bivd.

Danville--Dr,
Bldg.; Dr.
ple Bldg.

East St. Louis—Dr. William I.. Hanson,
316 Murphy Bldg.,, 2334 Collingsville
Ave.

Hole, Temple
Baldwin, Temn-

Melvin T..
Herschel E.

State

Freeport—Dr, Karl F, Snyder,
State

Bank Bldg.; Dr. W. J. Rideout,
Bank Bldg.
Hocpeston—Dr. Lemuec!
Charles O. Nelms,
Kankakee—Dr, Ernest N, Greenman; Dr.
Jesse H. Roth, s04 Cobb Bldg.
La Salle—Dr. Walter W. Greaves, La
Salle State Bank Bldg.

B. Russell; Dr.

Moline—Dr. Chester C. Sloan, Sohrbeck
Bldg.

Monmouth—Dr. Harold M. Camp, =203
Lah! Bldg.; Dr. Frank C. Winters,
Lynch Bldg.

Peoria—Dr, Fred M. F. Meixner, 82y

Peoria Life Bldg.; Dr. Carroll B. Wel-
ton, 827 Peoria Lifc Bldg.

Quincy—Dr. Walter Stevenson, gos W,
C. U. Bldg.; Dr. Carson Gabriel.

Rockford—Dr. Harry H. Davis, goz
Rockford National Bank Bldg.; Dr.
Norman L. Sheehe, go4 Rockford Na-
tional Bank Bldg.

Rock Island—Dr. Daniel F. Paul, Robin-
son Bldg.; Dr. C. E. Robb, Central
Trust Bldg.

Springfield—Dr. E. K. Loackwood, 4ot
South Seventh; Dr. Edward \Iorrxs, 717
E. Capitol Ave.

Streator—Dr. Bernard O. Bendixon, 208
E. Main St.

Towanda—Dr. Paul A. Humphries.
(Working with Dr. Gailey at Bloom-
ington.)

Waukegan—Dr. O. C. Breitenbach, Wau.
kegan National Bank Bldg.

Woodstock—Dr, Clyde F.
Woodstock National Bank.

INDIANA
Bedford—Dr. Frank D. Martin; Dr. W.
H. McKnight.
Ft. Wayne—Dr, D. D. Johnston, 624 Cal-
houn St.

Baccus,




Appendix

Gary—Dr. A. F. Lenzen, 738 Broadway;
Dr. Thomas D. Keckich, 34 W. s5th
Ave.

Indianapolis — Dr. Wilbur F.
1819'4 College Ave.

Lafayette—Dr. George R. Clayton, La-
fayette Life Bldg.; Dr. A. C. Arnett,
Schultz Bldg., 4th and Main Sts.

Logansport—Dr. James J. Stanton; Dr.
Will W, Holmes.

Muncie—Dr. Karl T. Brown, 503 John-
son Bldg.

Seymour—Dr. Guy Martin.

South Bend—Dr. V. E.
Sherland Bldg.
Terre Haute—Dr. Albert M. Mitchell,

Tribune Bldg.: Dr. Walter E. Stew-
art, Tribune Bldg.

Smith,

Harmon, 316

IOWA

Battle Creek—Dr,
Dr. G. S. Millice.

Burlington—Dr. George L. Dixon, Tama
Bldg.; Dr. D. F. Huston, Iowa State
Bank Bldg.

Carroll—Dr. O. C. Morrison.

Cedar Falls—Dr. George E. Hearst.

Cedar Rapids—Dr. Frank P. Riggle, 230
Granby Bldg.; Dr. Roy K. Koech, 502
Mullin Bldg.; Dr. John E. Stansbury,
Merchants National Bank Bldg.

Davenport—Dr. Gordon F, Harkness, 509
Putnam Bldg.; Dr. John I. Marker,
631 Union Bank Bldg.

Des Moines—Dr. W. W. DPearson, 417
Bankers Trust Bldg.; Dr. J. A. Down-
ing, 417 Bankers Trust Bldg.; Dr. E.
B. Winnett, 619 Southern Surety Bldg.

Dubuque—Dr, W. J. Conuell, City Hall,
oth and Locust Sts.; Dr. H. E. Thomp-
son, 1100 Main St.

Ft. Dodge—Dr. Sumner B. Chase, 208
Carver Bldg.; Dr. William R. Turner,
404 Carver Bldg.

Mason City—Dr. C. E. Chenoweth, Park
Hospital; Dr. George M. Crabb, Park
Hospital.

Ottumwa—Dr., Murdock Bannister; Dr.
D. E. Graham.

Shenandoah—Dr. Benjamin
Dr. J. O. Weaver,

Sioux City--Dr. T. R. Gittins, 401 Da-
vidson Bldg.; Dr. John W. Schwartz,
109 Sioux National Bank Bldg.

Waterloo—Dr. E. 1. Dunkelberg, 710
James Black Bldg.; Dr. F. Harold Reu-
ling, James Black Bldg.

Woodbine—Dr. Harry N. Anderson, 511
Walker St.

George A. Hartley;

S. Barnes;

KANSAS ”

Arkansas City—Dr. L. M. Beatson, 201%%
S. Summit St.; Dr. Walter H. Rea,
Trimper Bldg.

Coffeyville—Dr. Harold J. Bagby; Dr.
Charles A. Thomas. .

Emporia—Dr. Clarence S. Trimble; Dr.
C. E. Partridge.
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Garden City—Dr. Oliver W. Minor.

Hutchinson—Dr. G. R. Walker, si0 Rora-
baugh-Wiley Bldg.; Dr. B. L. Greever,
610 Rorabaugh-Wiley Bldg.

Iola—Dr. O. L. Garlinghouse, 1-2 Gar-
linghouse Bldg.; Dr. Omar L. Cox.
Kingman—Dr. Boyd H. Pope, State Bank
of Kingman; Dr. Charles W. Longe-

necker.
Lawrence—Dr, Lyle S. Powell, 813%4 Mas-
sachusetts St.

Lindsborg—Dr. Arvid Pihlblad.

McPherson—Dr. Andrew Engbert; Dr.
William C. Heaston.

Salina—Dr., Edwin G. Ganoung, 686
Highland Ave.

Topeka—Dr. Alexander B. Jeffrey, 1oor
Natioral Reserve Bank.

Wichita—Dr. C. H. Briggs, sro Schweiter
Bldg.; Dr. George B. Morrison, 510
Schweiter Bldg.

KENTUCKY

Lexington—Dr. Judd E. Hammond, 310
Guaranty Bank Bldg.; Dr. C. W.
Trapp, 306 City National Bidg.; Dr. A.

L. Johnson, McClelland Bidg. (Asso-
ciate of Dr. Trapp.)
Louisville—Dr. Benjamin D. Choate,

2740 Frankfort Ave.; Dr. Gaylord C.
Hall, Brown Bldg.

Paducah—Dr. J. Vernon Pace, 711 City
National Bank Bldg.; Dr. Erret Pace,
71t City National Bank Bldg.

LOUISIANA

Monroe—Dr.
DeSiard St.

New Orleans—Medical Officer in Charge
U. S. Marine Hospital 14, Tehoupitou-
las and Henry Clay.

Shreveport — Dr. D. Bean, Tri-State
Clinic, Medical Bldg., 7i0 Cotton St.;

George W. Wright, =314

Dr. R. D. McIntyre, 528 Ricou-Brew-
ster Bldg.
MAINE
Bangor—Dr, Alfred H. Schriver, 77 Es-
sex St.

Caribou—Dr. Frederick L. Gregory (To
be associated with Dr. Sawver at Ft.
Fairfield).

Fort Fairfield—Dr. Alfred L. Sawver,
Box 308 (To be associated with Dr.
Gregory at Caribou).

Portland—Dr. S. J. Beach, 704 Congress
St. .

MARYLAND

Baltimore—Medical Officer in Charge U.
S. Marine Hospital No, 1, 31st St. and
Remington ‘Ave.; Dr, Harold R. Bohl-
man, Medical Arts Bldg.

Cumberland—Dr, J. Lile Cowherd, River-
side Bldg., 41 Greene St.; Dr. George
O. Sharrett, 119 Bedford St.

Hagerstown—Dr. B. B. Kueisley, 122 W,
Washington St.
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MASSACHUSETTS

Boston—Dr. J. Herbert Waite, 5 Bay
State Rd.; Dr. G. Philip Grabfield, 23
Bay State Rd. .

Brockton—Dr. John R. Noyes, 47 \\‘.
Elm St.; Dr. Leo P. Crimmin, 47 W.
Eim St.

North Attleborough—Dr. ‘Michacl E.
Vance, 63 N. Washington St.; Dr. Wil-
lis L. Hale, 47 N. Washington St,

Springfield—Dr. Harry F. Byrnes, 67
Chestnut St.; Dr. Harold C. Goodwin,
111 Dickinson St.; Dr. Eugenc G Boss,
1537 Main  St., Springfield  National
Bank Bldg.

Taunton—Dr, Andrew J. McGraw, o3
Washington St.; Mr, Johin H. Doyle.
Worcester—Dr. Earl E. Fipphen, 21 West
St.; Dr. William F. Holzer, Medical

Arts Bldg., 36 Plcasant St.

MICHIGAN

Battle Creek—Dr. W. R. Chynowith, Bat-
tle Creek Sanitarium; Dr. B. G. lHol-
tum, 529 Post Bldg.

Bay City—Dr. Charles L. Hess, 308 Da-
vidson Bldg.; Dr. R. N. Sherman, Ri-
dotto Bldg.

Detroit—Dr. D. S. Brachman, Addison
Hotel, 3101 Woodward Ave.; Dr. J. L.
Derosier, 14703 Kercheval St.; Dr. Ed-
gar E. Paos, 26 Waverly at Woodward
Ave.; Henry Ford Hospital.

Escanaba—Dr. Wm. B. Boyce; Dr. John
J. Walch.

Grand Rapids—Dr. F. C. Warnshuis,
Michigan State Medical Socicty, 1508
G. R. National Bank Bldg.

Iron Mountain—Dr, Geron
Dr. Claude W. Walker.

Jackson—Dr. R, H. Alter, 312 Michigan

Fredrickson,

Ave., W.; Dr. Wayne Cochrane, 312
Michigan Ave., W.

Kalamazoo—Dr., Reader J. Hubbell, 418
S. Rose St.

Lansing—Dr. Harold W. Wiley, Medical
Bldg., 300 W, Ottawa St.; Dr. Harry
B. Weinburgh, 709 American State
Bank Bldg.

Saginaw—Dr. Frederick J. Cady, 506
Wiechman Bldg.; Dr. John T. Sample,
309 S. Washington Ave.

MINNESOTA

Bemidji—Dr. DeWitt H.
E. A. Marcum.

Crookston—Dr. C. L. Oppegaard, North-
west Clinic, 220 S, Broadway; Dr. O.
E. Locken,
Broadway.

Duluth—Dr. D. D. Murray, 225 Fargus-
son Bldg.; Dr. F. N. Knapp, 329 Brad-
ley Bldg., 10 E. Superior St.

Elk River—Dr. G. E. Page.

Minneapolis—Dr. A. J. Herbolsheimer,
323 LaSalle Bldg,

Rochester—Dr, Joel A. Peterson, Mayo
Clinic.

St. Cloud—Dr. John J. Gelz, 303 St.
Mary’s Bldg.; Dr. Charles S. Sutton,
61472 St. Germain St.

Garlock; Dr.

Northwest Clinic, 220 S.

Aircraft Year Book

St. Paul—Dr. M. A. Shillington, 1515
Charles St., Northern Pacific Hospital.
Winona—Dr. G. H. Walker, Winona
Clinic; Dr. E. M. McLaughlin, Winona
Clinic,
MISSISSIPPI
Clarksdale—Dr. Andrpw B. Carney, Car-

ney-McDaniel Clinie; Dr. J. R. Me-
Daniel, Carney-McDaniel Chnic.
Greenwood—Dr. I.. B. Otken, Mecdical

Bldg. Laboratory, 308 Fulton St.; Dr.

J. C. Adams, Medical Bldg. Labora-
tory, 308 IFulton St.

Jackson—Dr. L. F. Armstrong, Mer-
chants Bank Bldg.; Dr. Victor W.
Maxwell, Baptist Hospital.

MISSOURI
Carthage—Dr. Iloyd G. Clinton.
Columbia—Dr. C. R. Bruner, Exchange
National Bank Bldg.; Dr. A. W. Kamp-
schmidt.

Florissant—Dr. A. C. Leggat.

Joplin—Dr, Robert M. James, Frisco
Bldg.; Dr. Charles T. Reid, Frisco
Bldg.

Kansas City—Dr. Wade H.
Argyle Bldg.

Kirksville—Dr.
Bldg.

Marshall—Dr. W. M. Bickford, Marshall

Miller, 712

Edward A. Grim, Grim

Bidg.; Dr. S. P. Simmons, Bank of
Marshall Bldg.
St. Joseph—Dr. W, II. Minton, First

State Bank Bldg.

St. Louis—Dr. Maurice L.
Metropolitan Bldg.; Dr. Joseph F.
Mayes, 1800 Olive St.; Dr. John P.
Murphy, Lister Bldg.; Dr. R. J. Payne,
University Club Blidg.

MONTANA

Billings—Dr. William R. Morrison, Hart-
Albin Bldg.; Dr. William G. Richards,
Hart-Albin Bldg.; Dr. Elmer G. Bal-
sam, Hart-Albin Bldg.

Bozeman—Dr. Glem C. Seerly, 405 Com-
mercial National Bank Bldg.; Dr.
Charles F. Jump.

Butte—Dr. Edward C. Person, Murray
Hospital, s5 W. Quartz St.

Glendive—Dr. J. A. Evert, Northern Pa-
cific Hospital; Dr. Hammerel,
Northern Pacific Hospital.

Great Falls—Dr. Ivan A, Allred, Stanton
Bank Bldg.

Havre—Dr. F. W. Briggs, Havre Clinic;
Dr. A. A. Husser, Havre Clinic.

Helena—Dr. William M. Copenhaver; Dr.

Thomas L. Hawkins, Power Block An-
nex.

Le\_rvisto!l—Dr. George R. Hageman, At-
tix Clinic; Dr. Curtis W. Wilder.

Miles City—Dr. Malcolm C. Pfunder;
Dr. John H. Garberson.

Greene, 311

Missoula—Dr. M. R. Marshall, The
Western Montana Clinic; Dr. James
N Hobson, The Western Montana
Clinic.
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NEBRASKA

Edgar—Dr. C. W. Kecith.

Hastings—Dr. Ralph G. Cressman, Ne-
braska National Bank Bldg.; Dr. E.
C. Foote, Foote Bldg.

Lincoln—Dr. Charles H. Arnold, 908 Ter-
minal Bldg.; Dr. J. J. Loomis, o8
Terminal Bldg.

McCook—Dr. Roland R. Reed; Dr. J.
Stanley Hill

Norfolk—Dr. S. A. Campbell, Campbell
Clinic; Dr. Lloyd L. Nelson, Campbell
Clinic,

North Platte—Dr. Theodore J. Kerr,
First National Bank Bldg.; Dr. Har.
old H. Walker, McDonald State Bank
Bidg.

Omaha—Dr. J. A. Tamisiea, 322 World
Herald Bldg.

Scottsbluff—Dr. Earl E. Griggs, 1704
Broadway; Dr, William P. Hodnett.

NEVADA
Reno—Dr. David Shaw, Medico-Dental
Bldg.; Dr. Arthur E. Landers, Medico-
Dental Bldg,

NEW HAMPSHIRE
Concord—Dr. Harold J. Conunor, 8 N,
State St.; Dr. A. L. MacMillan, Jr., 28
S. Main St,
Keene—Dr. Osmun H. Hubbard, 101 Main
St.; Dr. Robert W. Holines.

NEW JERSEY

Asbury Park—Dr. Harry G. Thomas, 1113
Fifth Ave.; Dr. Henry B. Dorr, As-
bury Park Trust Co. Bldg.

Atlantic City—Dr. Charles C. McGivern,
1ot S, Indiana Ave.

Mount Holly—Dr. Daniel F. Remer, 29
Washington St.; Dr. F. D. Fahren-
bruch, Garden and Buttonwood Sts.

New Brunswick—Dr. C. J. Sullivan, 57
Paterson St.; Dr. Howard C. Voor-
hees, 43 Bayard St. .

Paterson—Dr, Louis R. Burnett, City
Hall; Dr. E. A. Atwood, 203 Park Ave.;
Dr. A. F. Graham, 42 Park Ave.

Red Bank—Dr. Frank J. Goff, 68 Maple
é\ve.; Dr. William Mathews, 65 Broad
t.

Trenton—Dr. Enoch Blackwell, Trenton
Trust Bldg.; Dr. Samuel Blaugrund,
553 S. Broad St.

NEW MEXICO i
Albuquerque—Dr. C. LeRoy Brock, Fnr(s:t
National Bank Bldg.; Dr. Edwardld

Matthews, First National Bar.xk Bldg.
Roswell—Dr. H. A. Ingalls, Statlon.Hos-'
pital, New Mexico Military Institute;
Dr. Alexander P. Horwitz, Station
Hospital, New Mexico Military Insti-

tute,

NEW YORK
Albany—Dr. A. Wallace Todd, 463 Dela-
ware Ave. .
Batavia—Dr. C. C. Wolcott (Associated
with Dr. Knoll, LeRoy).

Buffalo—Dr. Howard Osgood, 13t Lin-
wood Ave.; Dr. Edward H. Kraemer,
131 Linwood Ave.; Dr. Otto S. McKee,
131 Linwood Ave.

Castle Point—Dr. James L. Hammond,
U. S. Veterans Hospital.

Elmira—Dr. Arthur C. Glover, 311 W,
Church St.; Dr. Donald Tillou, 311
W. Church St.

Endicott—Dr, R. D. Mead, 1405 E. Main
St.; Dr. R, T. Allen, 136 Washington
Ave.; Dr. J. H. Robertson, 136 Wash-
ington Ave.

Hancock—Dr. Donald R. Davidson; Dr.
Lester E. Woolsey.

Hempstead, Long Island—Dr. Luther Ii.
Kice, Professional Bldg.

Ithaca—Dr. Hudson J. Wilson, 156 E.
State St.

Jamestown—Dr. John S. Hickman, 706
Hotel Jamestown Bldg.

LeRoy—Dr. C. Henry Knoll (Associated
with Dr. Wolcott, Batavia).

Medina—Dr. Frank Wehle, 549 Main St.

New York City—Dr. Conrad Berens, 30
E. 4oth St.; Dr. H. T. Smith, 30 E.
goth St.; Dr. P. O. Northington, Bel-
levue and Allied Hospital, 26th St. and
1st Ave.; Dr. Ermin L. Ray, 150 W.
58th St,

Niagara Falls—Dr. Norman W, Price,
445 Third St.; Dr. R. . Sherwood, ;813
Buffalo Ave.

Oneonta—Dr. Alexander F. Carson, 28
Watkins Ave.; Dr. LeRoy S. House.

Rochester—Dr. E. S, Ingersoll, 26 &,
Goodman St.; Dr. Clarence P. Thomas,
26 S. Goodman St.; Dr. E. W, Ken-
nedy, 707 Gas and Electric Bldg.

Schenectady—Dr. E. MacD. Stanton, 10z
Medical Arts Bldg., 146 Barrett St.;
Dr. C. W. Woodall, Medical Arts Bldg..
182 Barrett St.; Dr. Albert W, Greene,
102 Medical Arts Bldg.,, 146 Barrett
St.

Syracuse—Dr. Glendon R. Lewis, Medi-
cal Arts Bldg.,, 713 E. Genesee St.
Troy—Dr. Thurman Hull, sog Broadway;

Dr. Edward S. Welles.

Utica—Dr. James W, Fleming, 246 Gene-
see St.; Dr. Walter S, Pugh, Claren-
don Bldg., 219 Genesee St.

Watertown—Dr. Walter S. Atkinson, 168
Sterling St.; Dr. Walter F. Smith, 185
Stone St.

Wellsville—Dr. Lloyd E. Tefft, 284 N.
Main St, .

NORTH CAROLINA

Charlotte—Dr. A. Wylie Moore, 405% E.
Trade St.; Dr. John H. Tucker, 309
Professional Bldg.

Greensboro — Dr. J. M. McGee, 3527
Greensboro Bank and Trust Bldg.
Pinehurst—Dr. M. W. Marr, Carolina

Hotel.

Raleigh—Dr, William B. Dewar, Profes-
sional Bldg.; Dr. V. M. Hicks, Pro-
fessional Bldg,

Rocky Mount—Dr. John L, Lane, 313
S. Church St.; Dr. W. H. Dixon.
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Southern Pines—Dr. Erastus E. Holt.
Winston-Salem—Dr. J. E. Kerr, 212 Ma-
sonic Temple; Dr. G. C. Cooke, Lawr-

ence Hospital, 719 Oak St.
NORTH DAKOTA

Bismarck—Dr. George | M. Constans,
Quain & Ramstad Clinic,
Fargo—Dr. C. N. Callander, Fargo

Clinic; Dr. Joel Swanson, Fargo Clinic.

Minot—Dr. Roy W. Pence; Dr. Archi-
bald D. McCannel.
OHIO

Akron—Dr. J. C. Root, 480 E. South St.

Cincinnati—Dr, J. Henry Schroeder, 1%
E. Eighth St.; Dr. William J. Top-
moeller, 577 Doctors Bdg., 19 Garfield

Place.
Cleveland—Dr, H. M. Strachan, 1052 Rose
Bldg.; Dr. Herbert D. Wright, g400

Euclid Ave.; Dr. Frederick A. Snyder,
13177 Cedar 1t Lee Road.

Columbus—Dr. P. B, Wiltherger, 1271
N. High St.; Dr. William J. Gorey, 6V
W. Goodale St.

Dayton—Dr. Alfred G. Farmer,
delity Medical Bldg.

Springfield—Dr. Frank P. Anzinger, 726
First National Bank Bldg.; Dr. Charles

1040 Fi-

I.. Minor, 726 First National Bank
Bldg.

Toledo—Dr. James II. Smith, 6c6 Eu-
clid Ave.

Youngstown—Dr. John U. Buchanan, 234
North Phelps St.

OKLAHOMA

Ardmore—Dr. G. E. Johnson, Ritz Bldg.;
Dr. John R. Pollock, Ritz Bldg.

Clinton—Dr. Frank Viercgg, Post Office
Bldg., Frisco Avec.; Dr. C. J. Alex-
ander, Post Office Bldg., Frisco Ave.

Cushing—Dr. Wallace N. Davidson (As-
sociated with Dr. Hudson, Yale).

Enid—Dr. John R. Walker; Dr.
Francisco, American National
Bldg.

Mangum—Dr.
der Hospital.

Muskogee—Dr.
Barnes Bldg.

Oklahoma City—Dr. Theodore G. Wails,
goz Medical Arts Bldg.

Tulsa—Dr. James C. Braswell, 1109 Medi-
cal Arts Bldg.; Dr. Samuel Goodman,
319 Roberts Bldg.; Dr. S. C. Shepard,
300 Roberts Bldg.

Yale—Dr. Walter B. Hudson (Associated

Glenn
Bank

Frank M. McGregor, Bor-

Samuel E. Mitchell, 703

with Dr. Davidson, Cushing).
OREGON

Corvallis—Dr. H. M. Francis.

Eugene—Dr. Haven C. Dyott, 321 I. O.
0. F. Bldg.; Dr. Carl W. Robbins,
Tiffany Bldg.

LaGrande—Dr. R, Graham McCall; Dr.
F. I.. Ralstomn.

Medford—Dr. Jocelyn J. Emmens, Med-
ford Center Bldg.; Dr. James C. Hayes,
Medford Center Bldg.

Aircraft Y ear Book

Portland—Dr. William House, toro Sell-
ing Bldg.; Dr. DeWitt Burkes, Selling
Bidg.; Dr. Ralph A. Fenton, 806 Medi-

cal Arts Bldg.; Dr. Irving B. Lupton,
806 Aledical Arts Bldg.

Salem—Dr. W. Carlton Smith. Masonic
Temple; Dr. R. Lee Wood, U. S. Na-
tional Bank Bldg.

PENNSYLVANIA
Altoona—Dr. H., W. Weest, 1905 Eighth
Ave.; Dr. J. D. Iogue, 1200 Four-

teenth Ave.

Bradford—Dr. F. W, Patan, 23 Main St.:

Dr. L. R. Carson, 26 Main St,
Erie—Dr. Fred Fisher, Jr., 333 E. 6th
D. W. Kramer, 920 F. =ist

St.; Dr.
St.

Harrisburg—Dr. George L. Laverty, 226
State St.

Johnstown-—Dr.
St.

New Castle—Dr. Don C.
ence Savings and Trust
Ralph G. Campbell, 327V E.
ton St.; Dr. Earl Eakin.

Phxladelphla Dr. John V. Allen, Jr., 1516
Harrison St., Frankford; Dr. Edward

Wm., E. Grove, 408 Main

Lindley, Lawr-
Bldg.; Dr.
Washing-

H., Bedrossian, 6o1 Central Medical
Bldg., 18th and Chestnut Sts.; Dr.
Ben C. Gile, 19c6 Chestnut St.; Dr.,

F. S. Gillespie, 18234 Pine St.
Philipsburg—Dr. Charles E. McGirk; Dr,
John Dale.

Pittsburgh—Dr. George R.
Jenkins Arcade.

Reading—Dr. W.

Harrvis, 7133

Wendel Becker, 150 N.

6th St.; Dr. Solon L. Rhode, 238 N.
6th St.

Shenandoah—Dr. A. Lebendig, 23 S.
White St.

Tamaqua—Dr, Joseph R. Sweeney, 230
W. Broad St.; Dr. J. M. West, 12 W,
Broad St.

Troy—Dr. George E. Boyer; Dr.
L. Smith,

Uniontown—Dr. Thomas B, Semans, Fay
ette Title and Trust Bldg.; Dr. D. E.
Lowe, 63 S. Beeson Ave.

Wilkes-Barre—Dr. C. F. Kistler, 43 N.
Franklin St.; Dr. Allan C. Brooks, 84
N. Franklin St,

Williamsport—Dr, Herman F. W. Flock,
416 Pine St.; Dr. Lloyd E. Wurster,
416 Pine St.

George

RHODE ISLAND

Providence—Dr. William N.
Waterman St.

Hughes, 112

SOUTH CAROLINA
Anderson—Dr, Halbert H. Acker.

Charleston—Dr, Charles W. Kollock, 86
Wentworth St.

Columbia—Dr, Walter Bristow, Medical
Bldg., 151z Marion St.; Dr. F. M.
Routh, Medical Bldg., 151z Marion St.

Florence—Dr. S. R. Lucas, 120 S. Irbhy
gt.; Dr. M. R. Mobley, 120 S. Irby
t.
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Greenville—Dr. Hugh P. Smith, 228A
N. Main St.; Dr. J. W. Jervey, Jervey
Hospital, 101 Church St.

Spartanburg—Dr. F. H. Sanders, 110 W.
Main St.;: Dr. L. Rosa H. Gantt, 404
Andrews Bldg.

SOUTH DAKOTA

Aberdeen—Dr. J. Douglas Alway, 323 S.
Lincoln St.

Chamberlain—Dr. Fred Treon., State
Medical Association; Dr. Robert A.
Crawford, Chamberlain Hospital and
Sanitarium.

Hot Springs—Dr. Henry 0. Ruud, 115
River Ave.; Dr. P. T. Geyerman, 115
River Ave.

Huron—Dr. Howard L. Saylor, Huron
Clinic; Dr. Buell H. Sprague, Huron
Clinic.

Miller—Dr. David A. Gregory: Dr. John
C. Hagin, Bohning Bldg., 3rd and Main
Sts.

Mitchell—Dr. John H. Lloyd, Commer-
cial Bank Bldg.; Dr. Oscar J. Mabee,
Rapid City—Dr. N. T. Owan, First Na-
tional Bank Bldg.; Dr. J. M. Walsh,
First National Bank Bldg.

Sioux Falls—Dr. Edmund D. Putnam,
800 Citizens National Bank Bldg.

TENNESSEE

Chattanooga—Dr. T. Lyles Davis, Volun-
teer Life Bldg.; Dr. A. F. Ebcrt, Vol-
unteer Life Bldg.

Jackson—Dr, Benjamin C. Arnold, Cor.
Market and Lafayette Sts.; Dr. Sam
'g. Parker, Cor. Market and Lafayctte
ots,

Knoxville—Dr. Robert H. Newman, 423
W. Clinch St.; Dr. Walter S. Nash,
611 Walnut St. R

Memphis—Dr. John J. Shea, 1018 Madi-
son Ave.; Dr. James B. Stanford, 1032
Madison Ave.

Nashville—Dr. J. B. Hibbitts, Jr.,, 712
Bennie-Dillon Bldg.

TEXAS

Amarillo—Dr. Neal Hall, go3 Medical and
Professional Bldg.; Dr. A. E. Winsett,
903 Medical and Professional Bldg.

Austin—Dr. C. H. Brownlce, 923 Little-
field Bldg.

Beaumont—Dr. William F. Taliaferro, 719
Goodhue Bldg.; Dr. Jay C. Crager, 706
Goodhue Bldg.

Brownsville—Dr. James L. Rentfre; Dr.
Oscar V. Lawrence, Merchants Na-
tional Bank Bldg. .

Dallas—Dr. G. E. Morris, 333 Wilson
Bldg.

El Paso—Dr. W. R. Jamieson, 921 First
National Bank Bldg.; Dr. F. . Schus-
ter, 403 First National Bank Bldg.:
Dr. S. A. Schuster, 403 First National
Bank Bldg.

Ft. Worth—Dr. Thomas J. Cross, 203
Medical Arts Bldg.

Houston—Dr, Louis G. Pawelek, 413
Kress Bldg.; Dr. Willard M. Pratt, 622
Medical Arts Bldg.

Lubbock—Dr. Fred W. Standefer, c/o
West Texas Hospital.

McAllen—Dr. S, Joe McKinsey, Harrison
Bldg.; Dr. David H. Carson.

Midland—Dr. W. E. Ryan, Box r117; Dr.
T. C. Bobo, Box 117.

Palestine—Dr. A. Arthur Speegle, 201
Palestine Ave.; Dr. Allen D. Wages.
San Anrtonio—Dr. Eldridge Adams, 328
Moore Bldg.; Dr. W. A. Ostendorf, 528

Moore Bldg.

Temple—Dr. W. A, Chernosky, King’s
Daughters Hospital.

Waco—Dr. ]J. Edward Quay, s11 Liberty
Bank Bldg.; Dr. Clute E. Rayburn, 314
Liberty Bank Bldg.

Wichita Falls—Dr. J. A. tht]e, Staley
Bldg.; Dr. Robert E. Hilburn, Staley
Bldg.

UTAH

Salt Lake City—Dr. M. Skolfield, 8og
Medical Arts Bidg.

VERMONT
Newport—Dr. Winfred O. Brown, 35 Cov-
entry St.
Springfield—Dr. A. B. Woodman, Bank
Block.

VIRGINIA

Danville—Dr. E. Howe Miller, 6 Chestnut
Place; Dr, T. W. Edmunds, Edmunds
Hospital.

Norfolk—>Medical Officer in Charge, U. S.
Marine Hospital No. 8z, Hampton
Blvd., Larchmont.

Richmond—Dr, Nelson Mercer, 1100 West
Franklin St.; Dr. R. E. Mitchell, 409
Medical Arts Bldg.

Roanoke—Dr. Geo. M. Maxwell, Shenan-
doah Life Bldg.; Dr. David A. Dunk-
ley, Shenandoah Life Bldg.

Williamsburg—Dr. P. G. Hamlin, Eastern
State Hospital,

WASHINGTON

Aberdeen—Dr. OQOliver R. Austin, 720
Becker Bldg.; Dr. E. E, Maxey, Becker
Bldg.

Bellingham—Dr. Charles V. Farrell, 412
Bellingham National Bank Bldg, Dr.
Spencer S. Howe, Bellingham National
Bank Bldg.

Chehalis—Dr. R. H. Hester, Columbus
Block; Dr. J. L. Petit, Rush Bldg.

Evelr(-iett—Dr. Harry R. Secoy, s00 Hodges

g.

Mount Vernon—Dr. George H. Crabtree.

Port Angeles—Dr. W, M. Davidson. 201
First National Bank Bldg.; Dr. Fred-
erick T. Hyde.

Port Townsend — Medical Officer in
Charge, U. S. Marine Hospital No. 17,
Franklin and Quincy.

Olympxa—Dr Floyd A. Bird, Sccurity

Bank Bldg.; Dr. J. Frank Glbson, 513
Security Bank Bldg.
Seattle—Dr. Leland I. Bull, Stimson

Bldg.; Dr. Harry V. Wurd
Stimson Bldg. y rdemann, 320
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Spokane—Dr. E. E. Langley, 515 Old Na-
tional Bank Bldg.

Tacoma—Dr. R. D. Wright, Northern
Pacific Beneficial Assoctation; Dr. J.
M. Odell, Mountain View Sanatorium,
Lakeview.

Walla Walla—Dr. George R. Gowen; Dr.
Harry C. Cowan.

Wenatchee—Dr. G. Francis Hilton, 423
Savings and Loan Bldg.

Yakima—Dr. Joseph E. Bittner, Jr,
Miller Bldg.

WEST VIRGINIA
Huntington—Dr, T. W. Moore, 1030 Fifth
Ave.; Dr. W. C. Swann, 6224 Twen-
ticth St.

Parkersburg—Dr. Eugene C. IHartman,
610Y4 Market St.; Dr. T. L. Harris,
Wheeling—Dr. K. Lloyd Jones, Wheeling
Clinic, 16th and FEoff Sts.; Dr. D. A,
MacGregor, Wheeling Clinic, 16th and

Eoff Sts.

WISCONSIN

Appleton—Dr. Edward F. Mielke, Insur-
ance Bldg.; Dr. Everett 1. Brooks, 108
College Ave.

Beloit—Dr. C. H. Dawson, The Beloit
Clinic, Inc.

Eau Claire—Dr. Frank A. LaBreck: Dr.
Arthur L. Payne, 1-2-3 Opera House
Block,

Janesville—Dr, A. I. Pember, 500 West
Milwaukee St.; Dr. G. C. Waufle, 322
Hayes Block.

LaQrosse—Dr. E. E. Gallagher, Gateway
City Bank Bldg., 4th and Jay Sts.;
Dr. V. Leo Simones, Gateway City
Bank Bldg., 4th and Jay Sts.

Madison—Dr. Alhert R. Tormey, 717 Gay
Bldg., 16 North Carroll St.; r.
V. B. Hyslop, 3ot Gay Bldg., 16 North
Carroll St.

Manitowoc—Dr. H. W. Aldridge, go2
South Eighth St.; Dr. A. F. Stueck,
State Bank Bldg.

Milwaukee—Dr, Gilbert E. Seaman, 407
Wells Bldg,, 120 East Wisconsin Ave.;
Dr. R, L. Kenney, go7 Wells Bldg., 120
East Wisconsin Ave,

Oshkosh—Dr. G. A. Stecle, First Na-
tional Bank: Dr. Wilbur N. Linn, Wis-
consin Public Service Bldg.

Racine—Dr. George L. Ross, 203 Hotel
Racine.

Rhinelander—Dr. Gentz Perry, The Shick
Clinic; Dr. A. F. Harter, The Shick
Clinic.

Richland Center—Dr. Beauford I. Pippin.

Sheboygan—Dr. I.. J. DeSwarte, 2zo1
National Security Bldg.; Dr. O, B.
Bock, State Medical Society; Dr. Fred
A. Nause, Jr., 923 North 8th St.

Superior—Dr. William H. Schnell, Col-
umbia Bldg.; Dr. Frank C. Sarazin,
Columbia Bldg.

Wausau—Dr. J. M, Freeman, s06 Third
St.; Dr. H. T. Schlegel, 503 Third St.
Wisconsin Rapids—Dr. Oscar N. Morten-
sen; Dr. Will G, Merrill, Mead-Witter

Bldg.

WYOMING
Casper—Dr, Allan McLellan, Daly Bldg.

Cheyenne—Dr, Walter M. Lacey, 30z
Hynds Bldg.; Dr. George L. Strader,
408 Hynds Bldg.

Thermopolis—Dr. C. Dana Carter.



NATIONAL AIR RACES

I—“On to LOS ANGELES” Cross Country Races
TRANSCONTINENTAL CLASS “A” RACE—New York to Los Angeles: 2939 Miles

Prize Money: Elizabeth C. T. Miller Prizes:
Winner.... .....$ 5,000.00 Winner. $500.00
.. 2,500.00 Second.. 300.00
1,000.00 Third. 200.00
700.00 Winner: May Company Trophy
500.00 Russcll Lobe Parachute
300.00 Popular Aviation Trophy
$10,000.00
Entrant I’ilot Plane Molor Time
~.Cessna Aircraft Co...... Earl Rowland....... .Coessna e Warner ..27:100331

.28:18:43
.28:48:28
20119147
.29:306:29
...30:48:50
.31:20:00

Warner.
Warner,
WWarner.,..
.Curtigs OX5..
..Curtiss OX
Curtiss OXs..

..Dake and Taney ~...Amcr, Molh
- WL HL Emery, Jr... o wTravel Air..
..Theodore Kenyon.......... ... .. o Challenger
.. Tex Rankin...........
James S, Charles... ..
Fugene J, Detmer... .

J
"Eugene J. Detmer..

Louis E. Derryberry .. Louis E. Derryberry Travel Air.. ..Curtiss OXs. 131
-W. P. Runyon, Jr.. Warren B. Smith....... wallow. .Curtiss OXs... 57
G. Zinn and G. Hand. halleng ..Curtiss OXs.. 006:

- George W. Hopkins. War. “Scarabhy’, 34:25:13

S, J. Wittman.. Bl-pkme Lom .Moundsville 4 cyl, ver 34:33:10

Arthur W. Kl"l])S
Stewart Chadwick.

..Wiico to..
“Waco 10..
g .Berliner Mono..
..Stanley and R. Hayne ..Waco 10..
..Challenge

\Vm B. Harding__
Berliner Aircraft Co..
Stanley Airways, Inc
.Challenger Flying Ser..

A...(.urtlss 0\5.. -

~Curtiss 0OXs.. .35:54:08

_...John E, Carberry....... Moth........ ..Curtiss OX: 36:05:38
.Gardner Aviation Ser M. E. Grevemberg Lincoln-Page.. ..Cirrus g-cyl 38:11:34
Bus. Men of Reading A. K. Owen .Pitcairn PA-4. ..Curtiss OXs.. 48:

Daniel A. Kundle Si‘dncy A. Rlley, Jr.. ‘ravel Air 2000
...... ....Kreider-Reisner

.Don S. Phillips. ...Don S. Phillips...
“Challe Nnger.
23rd. San Gabriel Val. Airport.....oooooGo WL Brilleoooo o Travel Air.

.Curtiss OX
..Curtiss ()
.Curtiss OX5
....Curtiss OXs...

puaddy

X1

6zp



Lap Prize Awards given by Control Cities to Leaders in Transcontinental Class “A”

McKeesport, Pa. ISt ... Earl Rowland 230-48 $100.00
2nd W. H. Emery, Jr........ 248-11 50.00

3rd Dake and Taney.. 248-19. 25.00

4th Tex Rankin.......... 261-05 25.00

Columbus, Ohio 1st...... Earl Rowland 249-40 200.00
33 U DS Dake and Taney..._................. 203-19, 150.00

ard. W. H. Emery, Jr 268-18 50.00

Terre Haute, Inde.ooooveeeeeeeee. ] AU Earl Rowland.. 208-48 R 50.00
Kansas City, Mo 1st...... Earl Rowland ... 483-10. 225.00
2nd Dake and Taney..............ooiiinnn. 520-29 100.00

ard. W. H. Emery, Jr 540-57 75.00

‘Wichita, Kansas. 1st..... Ear! Rowland.___. 578-50 e ... 150.00
2nd Dake and Taney 630-02 . 100.00

<] o« DU W. H. Emery, Jr 652-14 .. 50.00

Fort Worth, Texas . Earl Rowiland.. 700-31 . 125.00
Dake and Taney ..o 852-05... 50.00

ard. W. H. Emery, Jr 886-31. . 25.00

Abilene, Texas Ist..... Earl Rowland......ccoooooiioiiiieieinececeeee 870-11.... 200.00
2nd Dake and Tane 032-22 . .. 100.00

Midland, Texas B €3 SO Earl Rowland. [s163 Tk K S .. 6o.00
. -3 2 U VU Dake and Taney 1022-34 .. 25.00

Pecos, Texas st Earl Rowland.. . 1011-00... ‘rist Wateh
El Paso, Texa 1st.... Earl Rowland.. 1068-06 Mexican Scrape
Tucson, Arizona | £ S Earl Rowland.. 1225-00 . 100.00
2nd Dake and Taney. ... 1288-40 .. 50,00

Yuma, Arizona Ist...... Earl Rowland.. 1354-46 .. 200,00
2nd Dake and Taney 7 .. 100.00

San Diego, Calif 4] Earl Rowland..... . 100.00
2nd Dake and Taney..oiccececeeerire e TA5 T703 e e 50.00

ard W. H. Emery, Jr..... 25.00

TRANSCONTINENTAL CLASS “B” RACE—New York to Los Angeles: 2939 Miles

Prize Money:

WO e $7,000.00
Second. .. 3,500.00
Third. .. .. 2,500.00
Fourth. . 1,000.00
Fifth..... 700.00
Sixth ... 300.00

Elizabeth C. T. Miller Prizes:
Winner...
Second..
Third....
Winner:
Second:

Sid Grauman Trophy.
Western Auto Supply Co. Trophy.

ottt

yoog 4va X pfvuoanps



Special sweepstake awards for shortest elapsed time in Transcontinental Races to John Livingston, $2,500; E. E. Ballough, $1,500.

Place Entrant Pilot Plane Motor Time No.
Ist.... Advance Aircraft Co........ ...John Livingston.. - Waco 10... - Whirlwind.- .22:50: PR DH
E. M. Laird Airplane Co.. ... E. Ballough. Laird LC- Whirlwind . 40
John P. Wood... John P. Wood.. Waco 10 Whirlwind g
Cessna Aircraft Co Edw. G. Schultz ...Cessna... Whirlwind 00
...Advance Aircraft Co... Chas. W. Meyers ..Waco 10 Whirlwind 79
Thos. B. Colby. ....L. F. Shocnhair... ~..Buhl Airsedan.. Whirlwind 40
T. A. Wells T. A. Wells.. Travel Air Whirlwind 100
Paul Allen .Jay Sodowsk Cessna B Whirlwind 100
Syracuse Flying Serv....oooeevoreeeeeene. Ive McKinney.. Pacer...... W Wihirlwind 110
The Texas Co. Maurice Marr Lockhecd Vega. Whirlwind . 48
B, H. Shaw.. Lockhecd Vega. Whirlwind. . 180
WR.J. Merritt.. Ryan B-r.. Whirlwind.... .33:50:32 154
...Mathew W. Whittall CMLWL Whittalll WFairehild... CWhirlwind. .. .37:05:10... XY
Cessna Aircraft Co._. G. C. Quick.......... .Cessna A Anzani ..40:14:22. 97
Lap Prize Awards given by Control Cities to Leaders in Transcontinental Class ‘“B” Race
McKeesport, Pa. 1st._. CGJohn Livingston o e ...$100.00
2nd.. Smith & Litzenberger.. . 50.0:0
ard Edward G, Schultz...... 25.00
At Raymond Joseph Merritt,, 25.00
Columbus, Ohio 18t.. John Livingston.. 200,00
2nd Smith & Litzenbe 4 150,00
Edward G. Schultz 50.00
Terre Haute, Ind John valm,smn 100.00
Kansas City, Mo....._ccree. John Livingston... .. 225.00
Bdward G. Schult . . . 100.00
L E. Ballough.. . . 5406-206.......... 75.00
Wichita, Kansas........ ...John Livingston.. 548-33 ) . 150.00
--------------- lidward G. Schultz 58037 rererecnenerienans rerrerereeresrennres 100,00
JElEL Ballough.. . 62215, 50.00
Fort Worth, Tex.. 1St ..... Jchn Livinuston LA T s 125.00
b2 2 U« ISR O E. Ballough.... . 782-2Y. e 50.00
3rd I‘dward G. SchullL........_...,......,..,. s 702420, 25.00
Midland, Texas 1st...... John Livingston... 85223 et e 60.00
LECE. Balloughe 002-48, 25.00

Pecos, Texas John Livingston . 892-05.. .. \Wrist Watch

El Paso, Texas John Livingston . 916-00.. xican Serape
Tucson, Arizona b <] USROS John Livingston 100,00
2nd [E. K. Ballough 50.00
Yuma, Arizona Ist ....John Livingston 250.00
2nd E. E. Ballough 150,00
San Diego, Calif &1 John Livinuston 100.00
2nd e E. E. Balloughe. e 50.00

3rd John P. Wood...... 1237-32 25.00

puaddp
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TRANSCONTINENTAL CLASS “C” RACE—New York to Los Angeles: 2939 Miles

Prize Money: Elizabeth C. T. Miller Prizes:
Winner.... $5,000.00 Winner.. ..£1,000.00
Second. .. e e 2,500.00 Second 750.00
TRITA e e e 1,500.00 Third - 250.00
Winner: Elizabeth C. T. Miller Trophy, Second: H. J. Barneson Trophy.
Entrant Pilot Plane Motor Time No.

....Earl P. Halliburton
Fairchild Airplane Mfg. Corp.
_.A. E. Humphreys, Jr

....Robt. W, Cantwell.... Lockheed Vega
apt. C. B. Collver _Fairchild

_Edward J. Brooks..

Wasp
Wasp
WWasp .,

Fokker Spec. U

Lap Prize Awards given by Control Cities in Transcontinental Class “C”” Race

McKeesport, Pa ...Robert Cantwell__......_.

Edward Brooks.......
Capt. C. B. D. Collyer.
Robert Cantwell ...
Robert Cantwell..
Robert Cantwell ..
Robert Cantwell..
Edward Brooks....
apt. C. B. D. Coliyer.
Robert Cantwell..
Edward Brooks.
.Robert Cantwell.. . 30.00
.Robert Cantwell.. WWrist Watch
3 .Robert Cantwell.. Mexican Scrape
Tucson, Arizona. . .......Robert Cantwell.. . .. 100.00
Yuma, Arizona..................... BE Robert Cantwell..... . . . ) . 200.00
Capt. C. B, D. Collyer.
San Diego, Calif

e emenns e Capty CO Bo DL Collyer .1370-27. . 100.00
___________________________ ...Robert Cantwell......... I, . veeee. 50,00

Columbus, Ohio
Terre Haute, Ind..
Kansas City, Mo
Wichita, Kansas....

@)

Fort Worth, Texas.......ccccoeee
Midland, Texas..

z¢Y
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INTERNATIONAL AIR RACE—Windsor to Los Angeles: 2145 Miles

Winner...

...$5.000.00
Second.... . 2,500.00
Winner: Broadway Dept. Store Tmph)
Place Entrant Pilot Plane Motor Time
Ist.. Wm. H. E. Drury................ .Wm. i1, E. Drury 10:55:41..
2nd... H. R. Camphell & Kenneth Whyt Kenneth Whyte............._...]

2950017

Lap Prize Awards given by Control Cities to the International Race

Windsor, Canada........ ... ...

Wi LS Dirury. e 0 3500000
Omaha, Nebraska......._...._ .. ' :

Wi, 1L E. Drury.. L 150.00
- Kenneth Whyte .

PR 100,00
Cheyenne, Wyo. ... . Wi Ho EL Drury U TR NS Il.umr.unq and Hat
3 Kenneth Whyte.... e - . CTraveling Bag and S\w-.mr
lowa City, Towa ... .. Wm. H. E. Drury.......... JE OO Watch bn
Rock Springs, Wyo.. Wi, H, E. Drury.. jos, Hat, etc. o
Las Vegas, Nevada..... Wi, HL EL Drury . 100.00 NS
. Kenncth Whyte. ... .. 50.00 ~
=
vt
. a4’
CALIFORNIA CLASS “A” RACE—San Francisco to Los Angeles :
Winner.........c........ ....81,000.00 Winner: San Francisco Junior Chamber of Commerce Trophy.
Second.. 500.00 Union Company Trophy.
Third .. 250.00 Second: Harry Sperl Acro Corp. Trophy.
Fourth.. 150.00
Fifth 100.00
Entrant Pilot Plune Motor Time No,
-Myhres & Smith. H. S, Myrhes.... Simplex Red Arrow. . Kinner...
...Chas. ¥. Dycer. Lincoln-agec... ..Curtiss ()\5
. Jack Frye.... Eaglerock.... Cu::tms 0OXs
Mono Atrcraft, Inc Vern Roberts. Monocoupe Velie Ms....
W. D. Wright... W, D. Wright Travel Air ..Curtiss OXs.

R. Williams.

Ivan R. Olson
Milo Campbell..
L. F. Root

Monounmc
Jrown Mercury.
. avel Air.
......... Air King...

..V(-hc Ms.
...Los Angcles Axrwa\'s Tne. i
..Royal Airlines......
...MacClatchie Co..

£t



CALIFORNIA CLASS “B” RACE—Oakland tlo Los Angeles

Prize Money: Winner: Qakland Chamber of Commerce Trophy.

WINNeT (.. $1,250.00 So. California Building & Finance Trophy.

Second..... . 1800.00 H. Reeve Darling Trophy.

Third e ieet et et s 500.00

FOUTt e e e 300.00

Fifth. e 150,00

Entrant Pilot Plane Motor Time No.
_.H. C. Lippiatt.... H. C. Lippiatt.... LTravel Adro Whirlwind..

Lockheed Aircraft Covoovniiiie Larry Fritz....
D. C. Warren.__.. D. C. Warren
Howard Hawks Leo Nomis..._...
Buhl Alrcraft Cou v Louis G. Meister
Herb Kraft Herbert Kraft_.
A, E. Cameron.. Lee Flanigan.. .
...Paul Richter, Jr.
...Lt. H. H. Ogden.
Royle Airlines._.. Jerry Andrews.
Yellow Wing Com. Air....ieens H. J. Kelsey

Lockheed Vega.
Travel Air 3000
Travel Air......... .
Buhl Airsedan (Spec.)..
Stearman C 2B
Eaglerock....
Eaglerock....
Thunderbird
Swallow.......
Amer. Eagle...

Vhirlwind.
.~ Hisso......
Whirlwind.
Whirlwind.
. Whirlwind.
- \Whirlwind.
... Whirlwind.

.

Special Lap Prizes given by Control City in California Class “B” Race

. H. C. Lippiatt...
Larry Fritz.....
D, C. Warren....

...§150.00
100.00
50.00

Bakersfield, California......... ve.. Winner........
Second
Third......

ey
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II—SPECIAL Races at MINES FIELD, Los Angeles

AROUND THE WORLD FLIGHT MEMORIAL RACE—Event No. 1—Special
Limited to Military VB-28 Planes.  Distance 50 Miles

Place ' Name Time
1st Lt. Herbert P. Becker............

2nd ....Lt. Thos. J. Cushman....

3rd Sergt. Walter L. Pounde

4th Sergt. Robt. B. Ewalt.

sth Sergt. Harlan Hull..

6th Michael Wodarszk. ..

ARMY OBSERVATION PLANE RACE, TWO PLACE TYPE—Event No. 2—Special
Pilot Plane Motor Time Speed
. Barber... et A8 e Liberty ...
. Goss.......
. Walthall._.
Coyle

. Liberty.

Liberty. oo, 29504733 i, 121.00.......
MODEL RACE—Event No. 3—Special
(Under Ten Ounces)
8150.00 Cup, First Model Winners:
S125.00 Cup, Second David J. Evans
8100.00 Cup Third Thompson Elrod
Bronze Medal, Fourth Paul Channon
RBronze Medal, Fifth Kenneth Wiley
Bronze Medal, Sixth Wegley Cook
Jerome E, Sinith

Ist ... VU vith . DL Sullivan.,. 106,

2nd... .12th, WHassard Lo o,

ard... Sayder La3th L Keltze oL T,

aqth... Walton .. tqth ... Hulbert, T8

sth... Mitler astho . \Vhite . U {98

Oth.. “hatland .. L10th L Boyaton L 50,

7th... gl otgtho o Sullivan Lo 80,

8th . Kramer.. ...a8th. .. Shekies .. L o423

oth .. Case ... v oaToth CBernstone., L 42,

1oth ..Scully aotho Evany ... ... 30.7

v“Lihrrly. ' P 1§2:27. 134.00...

N s X

N
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MODEL RACE—Event No. 4—Special

(Over Ten Ounces)

Endoo 478.5
W Whitney.o

MARINE CORPS 50 MILE RACE—Event No. S—Special

Closed Event for Observation Squadron No. Eight

.. 2314 8053 gtho.Lt. Thomas J. Cushman
.o23017 809 5th. Sergt. Robert B, Ewalt
. 23018 802 Oth.......Sergt. Harlan Hull....

15t Michael Wodarczyk..........
2nd.......Sergt. Walter L. Pounders
3rd....._Lt. Herbert P. Becker

MASON M. PATRICK TROPHY RACE—120 Miles, Event No. 6—Special

Closed Event for Pilots of Third Attack Group
Place Name Time Speed

1st. ...Lt. Geo. R. Acheson.. 1301525 L.
2nd ..Lt. Herbert W. Anders L 130.083 . .
JLt. Earl C. Robbins...... 130000 . .
_.Capt. Ralph . Wooter 138:551
Lt Go AL Mcellenry. 137:354
..Lt. Geo. H. MacNair. 1371340
Lt Otto Clyde George.. 137:021 ..
...Lt. Walter W. Gros e 136:5.40
.Capt. Horace Nevil Heisen.. . 1361423 .
Lt. Johin G, Williams........ 1355004

CLt. Herbert M, Newstron.. .. . L134:101
~.Major John H. Jouett.. ... 54155042 131001

to I
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Place

ISt

2nd...
3rd...

4th.... . R

sth.. .

6th.. . ...

F. Frisch

JOHN L. MITCHEL TROPHY RACE—120 Miles, Event No. 7—Special

Closed LEvent for Pilots of First Pursuit Group

Name

.. L.t. Lawson

Lt. James 1. Doolittle..

U7 Lt Frank H. Robinson....

.. Capt. Victor H. Stram ...
.. Lt., Julian B, Haddon ..
. Lt. Robt. L. Schoenlein.,

Lt. Frank G, Trvin........

"1t Rex K. Stoner..
Major Raiph Roy
L. Frank D, Kliein.... .

Nume

Lee Flanigan.....

Stahley & R. Ilznyxi(-é.,

CArthur W, Callies......

’D. C. Warren

Time

46:30:72

460130154
30:§5:07
37:01:30

47:02:78,

47108101
47:20006 .

4714742
483021

Jui3ha 8 .

U. S. NAVY RACE—Event No. 8—Special

Closed Event for Pilots of TB-2B Squadron

Name

L.t. Johnson,. . ...
Lt. W, V. Davis
k. R Pecke...
D.CoAllena. .

DEAD STICK LANDING CONTEST—Event No. 9—Special

Plane
. JAeromarine Klemm

Travel Air ..

John H. Hancock........ .

Time

20312,
20520,
20040
20047...

Motor

Curtis ()(
Curtis Ox. .
Hispano Suiza.. .

.\‘[’h’ll

1500743
15.4:311

153:427..

153107

153041 .
153034 .

151:743
150923
IBUIRYA
145:153

Distance
R
[ -

.

S S e

=

Skip No,
289
PR}
2B
2Bs

2.;(;
36

66
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III—CLOSED COURSE Races at MINES FIELD, Los Angeles
CIVILIAN RELAY RACE—40 Miles, Event No. 1—Closed Course

$1,500.00—Two Place Airplanes

B. H. Dyas Trophy First— $130.00 each pilot or team
Team No. 1. Color White Second— 735.00 each pilot or team
Eaglerock Team—Capt. Jack Frye Team No. 2. Color Yellow
J.S. Charles. ... 248 Swallow Team—Capt. B. D. Fuller
Lee Flanigan.......c......... 246 Jeff Warren 230
Paul Richter, Jro............. 245 Chas. F. Dycer. 244
Harvey BOON. e e 247 Al Hobart...... a3t
JACK Frye e 853 Marion E. McKeon 243
Burdett D. Fuller........... 240
Team Elapsed Time Speed
White 1378 .
Y CHOW ettt 37:50:10..... 781975
CIVILIAN FREE-FOR-ALL—50 Miles, Event No. 2—Closed Course
510 Cubic Inch Class
First Heat—Sept. 13, 1928,
Place Name Time Speed No,
Ist.. Earl Rowland 1095331,
2nd . Robert Dake
3rd.... H. S. Myrhes
Ath e Ray J. Solomon
sth Lee Flanigan........
6th Jack Frye....
7th Samuel H. Turner..
8th.. . Arthur W, Callies...

Second Heat—Sept. 13, 1928.

Place Name Speed
1st.. Tex Rankin LW 10204 T e
2nd Vern Roberts.. .100:
ard W. H. Emery, Jr. .100:.
....Casey Jones... - 97
....A. H. Kreider.. - 97

6th John E. Carberry .9
L. Morton Bach.. .Out Lap No.
Chas. F. Dycer .OQut Lap No.
DOM S Pl DS e e et et ....0ut Lap No. 9.

7:138

(354
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FINALS

$2,500.00 Prize Money (For Winners in Finals): Fourth......o..ooeeen e 200,00
Winner.. ......81,200.00 Fifth ... ... .. 100.00
Second 600.00 Winner: West Coast Theat phy
Third. 400.00 Second: California Compressed Gas Co. Trophy.
Entrant Pilot Type of Plane ' Motor Time Speed No.
.Cessna Aircraft Co. ..Earl Rowland.. Warner 20:50:74..... % & 5 17 O RO 1s)
Myhres & Smith. JH. S, Myhres . ..Kinner 28:06:5.. 106,72,
Dake & Taney..... _.Robert Dake. ..American [UURURPRION (Y ¢ $ T 4 28:17:38. .100.04.
‘Mono-Aircraft, Inc. ..Vern Roberts ..Monocoupe Velie 02023504, -101.37.
_E. Burrell Smith. ..Lee Flanigan, caglerock... Hallett ....20:58:45. .100.08.
W. H. Emery, Jr._.. WW. H. Emery Travel Ai Warner ...30:09:00. . 00.40.
....Challenger Flying Service ...... A, H. Kreider._... Challenger. ... Curtis OXs... ...30:54:16..... e 07.07...
CIVILIAN FREE-FOR-ALL—50 miles, Event No. 3—Closed Course
720 Cubic Inch Class
1st, $700; 2ud, $400; 3rd, $250; 4th, $150
Winner: Western Flying Magazine Trophy
Place Entrant Pilot Plune Motor Time Speed No.

1st.... ....D. C. Warren .. D. C. Warren JTravel Air.. . 123139

2nd. Reginald Sinclaire.. Reginald Sinclaire. Ealerock... C HEFUES oo R

3rd. Dake & Taney. .. Theodore Taney. Amcerican Moth..... S107.19, 83
....Myhres & Smith.... JHL S, Myhres 100029 e 87

CIVILIAN FREE-FOR-ALL—75 Miles, Event No. 4—Closed Course

800 Cubic Inch Class—Winner, A, C. Spark Plug Trophy
1st, $1500; 2nd, $800, 3rd, $500; ath, $350, 5th, $250, 6th, $100

Entrant Pilot Plane Motor Time

_...Laird Airplane Co.... ..E. E, Ballough Laird.. Whirlwind JaB............. 3315278 i 1]
J. P. Wood.......... . Wico.. 34:03:90.

_Jno. Livingston 34:23:08
.Chas, W. Meyers
T. A. Wells_.___.
.Howard Hawks

..Leo Nomis....
D. C. Warren..
Lee Flanigan Eaglerock Wright J4...
Paul Braniff.................... Travel Al Whirlwind...
..Paul Richter, Jr. Eaglerock

....Les Carson...........

Xipuaddy
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SPEED AND EFFICIENCY CONTEST—Event No. 5—Closed Course

800 Cubic Inch Class
Speed: 1st, $750; 2nd, $450; 3rd, $200; 4th, $100
Efficiency: 1st, $1200; 2nd, $700; 3rd, $400; 4th, $200

Aviation Town and Country Club of Detroit Trophy

SPEED
Place Entrant Pilot Plane Motor Time Speed No.
1st.. . ~Bull Air Craft...... . .. ... Louis G. Meister_.. ....Buhl Whirlwind... 2534188, . . 110.74.......... 102
and._ chry DuPont.. NVictor Dalin... _.Bellanca L Whirlwind... .28:30:02... . . 104.05.... ........ %54
Planes | 49 “and 100 disqualified for lom take off.
EFFICIENCY

Pluce Pilot Plane Motor Engine Disp. Pay Load Eflic. No.
b &1 SO Victor Dalin........ ... Bellanca_.._... ... Whirlwind...... ... 788 . 1183 hso 620.403.. . ... 53

Louis G. Meister.... ... Buhl...._ . ... . . Whirlwind........ . . 788 v 6009 bs, L 360.886.. .. .. .10z
Planes 49 and 100 disqualified.
*Winner Aviation Town and Country Club Trophy.

UNLIMITED FREE-FOR-ALL--50 Miles, Event No. 6—Closed Course
1000 1bs, Minimum Pay Load
Speed:  1st, $800; 2nd, $500; 3rd, $200
Efficiency: 1st, $800; 2nd, $500; 3rd, S200
SPEED

Place Entrant Pilot Plane Motor Speed No.
18t E. P. Halliburton... Robert Cantwell..____. . Lockheed Vega. Po& W, Wasp. o 140300 .22
2nd Harry J. Tucker.. Arthur Goebel.. . .Lockheed........ . P.X W, Wasp......
ard. Thomas B. Colby L. F. Shoenhair ~..Buhl.... . AW lnrlwmd L
4th. Fairchild Aviation 11y JFadrehild o o P& WLW .\>p_...
sth. Buhl Aircraft Co.. Buhl_......... . . W lnrl\\m(l .
6th. Acro Corp. of Cal _...Fokker P& WLW .\ap_.“ .
7th Henry DuPont.. Bellanea...oo Whirlwind

Roscoe Turner.. Timm.. i Menasco......

EFFICIENCY

Place Pilot Plane Motor Disp. Pay Load Efficiency No.
1st.. Victor Dalin e ... Bellanca oo Whirlwind L . 788 ... 1739 lbs. 5603.232

2nd ~Jack Frye.. .Fokker. P& W, Wasp. .. 1344, .. 820.932..

3rd. L. ¥. Shoenhair.... ... . ..Buhl Whirlwind.__.... .. . 788... ... 003.075..

Ath. Louis G. Meister.. _.Buhl ...,\\'lnrlwmd 788 .507.082..

5th ..Robert Cantwell _ “Lockheed V... . Po& W Waspo 1344 o 515.086..

6th. ~Arthur Goebel.._ Lockheed._.. .. .. P& W, \\ .lbp.. . L1344 . 446,221,

Fth.. ...Roscoe Turner.. imm.... .. . Menasco........ L1146 432.811..

Bthoo C. B. D. Collyer... airchild..... .. PO W Waspo 1344 352.089

*Pilots waiver signed allowing 40 ll). shormgo on weight out.
tWinner Detroit News Air Transport Trophy.

ott
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PARACHUTE JUMPING CONTEST—Event No. 7—Closed Course

Precision Landing Contest—Army, Navy, Marine Participating only. . . .
Distance from Center of Circle

Place Feel Inches
18t. -G. W \Vchlm;., s 89... .5
2nd 90, O
3rd.. L 130, [
4th.. L1450 . o
sth.. 183. . .
6th.. . 183. 9
7th.. 208. 2
8th.. . . .252. .
oth.. .J. H. Garner.... 202 8
W. T. Dodson. C . 342.. .
LJE. C. Lundquist.......... ... 303.....

Second Day’s Jumps

September 15, 1928
Distance from ( enter of Circle

Name Inches
S. Walck .8
F. J. Garjola..... . O

. W. Wehling . 8

. W, Booth.., 6

..E. C. Lundquis
1. R, Utterback..

. L. Whitby....

. . F.W. Johnson
..J. H. Garner.....
LT Dwor7ynsk|
......T. Augustine...

. I WO LL Musgrova
13th. ....W. T. Dodson
.......G. 1L Brink.

Third Day s Jumps

September 16, 1928 Distance from Center of Circle

.Geo. W. Wellling...........
E. C. Lundquis
..C. H., Brink...
F.J. Gdr]ola
H. R. Utterbac
. F. W. Johnson..
.. W. T, Dodson...
. H. L. Whithy.
H. W, Booth..........
_..Steve Walek, Jro...ooo...

Name No. Feet Inches
.7
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Finals

Winner, $350; 2nd, $200; 3rd, $100; 4th, $50.

Average Complled on Thru: Days Jumpmg
Place Name Number Ax'elra"ge'
Ist..... Geo. W. Wehling 163...- 06'934
2nd Frank J. Garjola.. 161
3rd E. C. Lundquist 70.
4th Harlan R. Utterback 16.4.
sth Steve Walek, Jr....
6th Harry W. Booth_...
7th.. Fred W. Johnson R
8th Geo. Harold Brink 71
oth H. L. Whitby 3
10th W. T. Dodson.. 69

LIBERTY ENGINE BUILDERS’ TROPHY RACE—Event No. 8—Closed Course

120 Miles—For Observation Type 2 Place Plancs
Douglas Company Award

Pilot
. J. L. Kane, U. S. N._
. H. C. Fick, U. S. N..
. M. W. Ellis, U. S
. Rufus C. Young, U S
. T. 8. Taylor, U. S. N

N..

Plane
...Vought Corsair.
Vought Corsair.
Vought Corsair.
Vought Corsair.
..Vought Corsair....

Motor

& W, Wasp.

P. & W. Wasp
NAVY PURSUIT RACE—50 Miles, Event No. 9—Closed Course

Navy Pursuit Service Pilots Only

Motor

P. & W. Wasp....
P& WL Wasp,
P. & W. Wasp.

P& WL Wasp.
P. & W. Wasp.

Motor

L& W Wasp....
Po& W Wasp.
. & W, Wasp.

Time

Pilot Plane
Lt. R, J. Crommelin, U. S. N F-2-B1
Lt. E. A. Cruise, U. S, Nu ... F2-BIo e,
Capt. Driscoll, U.S. N.... F-2-B1
. Lt. W. W, Harvey, U. S.N.. F-2-B1
sth.. ..Lt. D. C. Allen, U. S. N. F-2-B1
ARMY PURSUIT RACE—50 Miles, Event No. 10—Closed Course
Army Service Pilots Only
Place Pilot Plune
1st. -.Lt. W. L. Cornelius Curtiss-Iawk....

............................ Curtiss-Hawk.

Curtiss-Hawk.

...Curtiss-Hawk.

___Lt A Y R()Lh

Curtiss-Hawk.

...Lt. A, C. Strickland..
.Lt. K. J. Gregg....
Lt. E. J. Meadow
. G. Hopkina...

...Curtiss-1Tawk....

Curtiss-D-12.....
~.Curtiss-D-12.
.Curtiss-D-12.
.Curtisg-D-12.
.Curtisg-D-12.
..Curtiss-D-12.
Curtiss-D-12.
..Curtiss-D-12,
.Curtiss-D-r2.
Curtiss-D-12.....

0902,
120:39...

.T44.50.
-..143.07

O XL K T
147.15.

Specd No.
142.275

SRR N NN

Speed No.

IO XL X & SOUR

140.70.
145.71.

Speed
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NATIONAL GUARD RACE—100 Miles, Event No. 11—Closed Course

2 Place Airplanes in National Guard Scrvice

Place Pilot Plane Motor Time Speed No
1st Lt. Brookq Douglas O-2H ... Liberty.. - 3
- Douglas Q-2H Li

...Douglas O-2H
. ...Douglas 0O-211
._.Lt Jack Allenberg. Douglas O-21....

MILITARY PURSUIT RACE—120 Miles, Event No. 12——Closed Course
Military Planes Only, Free-for-All
Acro Digest Trophy

Pilot Plane Motor
Lt. T.P. Jeter, U. S. N...oii. Boeing XF4B. s P, & W, Wasp...
Lt. S. A, Cruise, U. S. N Boceing..... P. & W. Wasp.

Lt. D. W, IIdl’l’lLdn uU. S N. Boceing.. P. & W. Wasp
Lt. S, E. Burrows, U. S. N . PO &W, Wasp
Lt. J. G. (“rommehn U. s. N .. L& W, Wasp
...Lt. T. B, Williams, U S. N. ....Bocing L& W, Wagp...

NATIONAL GUARD RACE—25 Miles, Event No. 14—Closed Course

2 Place Airplanes 180 h.p. Hispano Suiza Motors

1st, $250; 2nd, $125; 3rd, $75; 4th, $50
Pluce Pilot upsa? Time Speed No.
b 2T SV Claude Owen...... ,15:59 24 O3B
2nd T. Williums Bo.83..
3rd . George Sherwood
4th C. E. Forbus...

LIGHT AIRPLANE SPEED-—EFFICIENCY CONTEST——SO Miles, Event No. 1 S—Closed Course
Civilians Only
Efficiency: 1st, $750; 2nd, $37s; 3rd, $250; 4th, $125
Speed: Wmmr 3750 znd 5375 3rd, 5250, 4th, 3125,
Place LEntrant Pilot ane Motor Time
_Heath Airptane Co E. B. Heath Hcath Monoplane............ Bristol “Cher."............ 27:01:02.....
..Mono-Aircraft Vern Roberts Monocoupe Velie 30:52:55....
..Chas. A. LajJotte ..Chas. A, LaJotte.... ...Monocuope Velie 31:31:90,
Jno. E. Carberry .Jno. E. Carberry. Moth Cirrus 31:50510. v

. Szekely Aircraft Gene Gephart.... ...Flying Dutchman 34:54:85
6th J. R, Williams.... Szekely 41:58:83
EFFICIENCY

Place Pilot Engine Disp. Contest Loud Eficiency No.
18t John E. Carberry.....oovvevivieeennn. 207 cu. inch 561 1b, 709.693 29
2nd Vern Roberts 250.6 cu. inch, 402 b, 623.4360 02
3rd E. B. Heath .. 75. cu. inch 70 Ib 418.133 6
4th Gené Gephart... . inch 145 Ib 198.857 260
sth Chas. A. LaJotte . inch None | B & TOO R 88
6th James R. Williams.... -u, inch None 1.504 253

xipuaddy
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NATIONAL ELIMINATION BALLOON RACE 1928

Starting from Dittsburgh, Pa., May 30

Distance
Place Entry Pilot and Aide lace of Landing Miles
1. Scott Field ........ ...Capt. W, E. Kepner..... 1 mi. N, Weems, Va, 22 mi
.t. Wm. O. Eareckson W, Irvington, Va. ........ 26115
2. C. A. Palmer....ovonn. C. A. Palmer........... s+ mi. E. S, S, E. Cunmnor,
J. W, Mell B S T N 248
3. Detroit Balloon Clun...\W. C. Navlor...........3 mi. W. Widewater, Va.... 187%)
Russell Wherritt
4. Detroit Balloon Club...G. M. LeGallee.........: i mi. E. Connellsville, Pa.. 3044
W. A. Klikoff
5. N.A.S., Lakehurst, N.J.Lt. T. G, W. Settle...... 1Y4 mi. S. Perryopolis, Pa... =z1t4
Geo, N. Steelman
6. Langley Field, Va...... Lt. Paul Evert.......... Foxdale, Pa., 1 mi. S. Young-
I.t. U. G. Ent wood, . oo 1834

7. Goodycar Tire & Rub-
ber Company ....... W. T. VanOrman....... Youngwood, Pa,, Christy Park 17713
W. W. Morton

8. Cleveland Chamber of
Commerce .......... C. K. Wollam.......... Near Youngwood, Pa,, W.
J. F. Cooper Newton Rd............... 14%4

o. E. J. Hill and A. G,
Schlosser w.o.viuien... E.J, Hilloo.oooooe o 3 mi, I Jrwin, Pa...ooo ... 12ty
AL G, Schiosser

10. Geo, Hineman ........ Geo. Hineman........... 6 mi. \V. Jeanette, Pa., 5 mi.
15, F. Jolhnson . N, Irwin, Pa..oooooie.. 11
11, Scott Field ........... Capt. Edmund Hill...... Irwin, Pa. ..., 10
. 1.t. J. G. Fisher
1z. Gardner Motor Co.,
St. Louts, Mo....... H. E. Honeywell........ 3 mi. N. Irwin, Pa. on Pa.
Arthur C. Hoskins R.R. Tracks,........o.n 8
13. N.A.S., Lakehurst, N.J.Lt. T. H. Stevens....... Piteairn, Pa. oo, 713
L.t. Geo. T°. Watson
14. Sun Telegraph, Pilts-
burg .......oooea... W. G. Bennett.......... 4 mi. W, Trafford City...... 534

Walter Chambers
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INTERNATIONAL BALLOON RACE 1928

Starting from Detroit, Mich,, June 30

Distance
Place Balloon Country Pilot and Aidc Place of Landing  Miles

. UL S0 Army.. .. United States .. Capt. W, E. Kepner...3 mi. 8. of Kenbridge,
Lt. Wm. O. Eareckson Va., Lunenburg Co.. 460.

2. Barmen ........ Germany ....... Hugo Kaulen, Sr....... 3 mi. 8. of Chase City,
Hugo Kaulen, Jr. Va., Mecklenberg Co. 459.4
3. Blanchard ...... France ........ Charles Dollfus........ 3 mi. N. E. of Walnut
Georges Cormier Cove. N. C., bank of
Dan River ......... 447.9
4. Lafayette ....... France ........ Georres Rlanchet...... 11 mi, 8. Fife, 1 rpi.
Dr. G. A, LeGallee N. Bula, Va.,
Goochland Co. ..... 416.
3. Denmark ....... Denmark .... .S. A, U, Rassmussen...> mi. N. E. Roanoke,
- T. W. Southworth Va., Roanoke Co.... 388.1
6. Munster ....... G any ooe.en F. Eimermacher.......3 mi. W. Big TIsland,
) ermany Carl lé':‘c;\ ¢ 7 Va., Bedford Co. ... 38s5.1
7. American Busi- . v .
ness Club ....United States ..C. A. Palmer..........2 mi. 5. of W. Lips-
Lt. F. M. McKee combe, Va., Augusta
COu tevivnnnanennnss 369.
8. A tine ......: Argentine ...... Edward Bradley....... Between Millhoro and
rgentine \rgentine }-{(.“I‘?I].( Ellirf’? Milthoro Spring,
Bath County, Va.... 333.
. Detroit ......... “ni tates .. W. C. Naylor......... 33 mi. N, E. Marlinton,
° eiret United States Russell Wherritt "W Va., Pocahontas
County ...ovvevnnnn. 325,
1o. Wallonie ....... Belgium ....... It. Jos. Thonnard..... Beverly, \W. Va,, Rand-
' Maurice Boel dolph Co. ..ooiunt 297.
11. Brandenburg ...Germany ....... Geo. Froebel.....oo. .o Davis, W. Va. ....... 295.

Otto Bertram

12, Helvetia ....... Switzerland ....E. L. Maag...........2 mi. S. Worthington,
W, Vao covenniinns 251,
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NATIONAL AIR TOUR 1928
June 3o-July 28—6,300 Miles

Place Plane ] Model Type Motor Used Entered by Pilot Points
I WaC0 teiiiiiinineneeeadD sonnnneennn Biplane ...... Wright J-5 ..., 2 Advance Aircraft Co. ..vvunvnn. John P. Wood........cvev 27103.4
2. Ford Trimotored ..... .4-AT ........ Monoplane ... \Wright J-3 ...... Stout Metal Airplane Co. (Div.
Ford Motor Co.)evveuennnnnns F.M. Hawks. . eveeennennns 24360.8 m
3. Stinson-Detroiter Jr. . S\I ........ AMonoplane ...Warner .........Stinson Aircraft Corp. ......... Randolph Page ........ ses 22786.5 ~
40 Waco tiiiiiiiitin e a0 ciiinraann Biplane ...... Wiright voooo. Advance Aircraft Co. ...... ...Chas. Myers ......... veses 2212701 ~*
5. Stinson-Detroiter ...... S\I 1D ...... Monoplane .. .\\’Eght] ...... Stinson Aircraft Corp. vovvvnn.. Eddie Stinson ...........s 21243.0 Q
1 B d
6. Stinson-Detroiter Jr. .,.SM 2 ....... Monoplane ...Warner .........Stinson Aircraft Corp. ......... Bruce Braun.............. 19871.3 X
7. Ryan Brougham ...... B Monoplane ... Wright J-5 ...... B. F. Mahoney Aircraft Corp....Al Henley . .o, veee. 197289 t’;‘
S. Dellanca ..vevvinvann.. C ......... Monoplane ... Wright ¥-5 ...... Wayco Air Service Inc......... Wm. S, Brock........... .. 45.3
9. Ryan Brougham .. AMonoplune .. Wright J-5 ...... B. F. Mahoney Aircraft Corp....Vance Breese ..uvvvnennn. . L<
10. Buhl *Airsedan’ .. . .Sesqueplane .. Wright J-3 .. Buhl Aireraft Co. ........ Louis Meister .
11.  Lockheed Monoplane ...Wright J-sC . _ockheed Aireraft Co. ... L. Schoenhair . g
12.  Fairchild v . . .\Ionophnu. . Wright J-5 .. .Fairchild Air hm Mfg Co.....R. Pears ...... . -
13. Travel Air ............8000 +cv.evn..d Biplane ...... Caminez ......... Travel Air \F [ J.N.Kelly ooooaiiiai, 5 *
14. Bellanca Monoplane ...Wright J-sCA ...\Wayco Air \Lr\ lCL Inc......... George Haldeman ......... 15080.8 w
15. Swallow cooviiiiiii o8 ciienn Biplane ......Wright J- 5 AB ...Swallow AirPl:mc Co. vevnnnnnn Milton Aavang ........... 13604.8
16, Buhl “Airster” ....... CA-3 oivenns Biplane ...... Wright J-5 ...... Buhl Aircraft Co. ............¢ Alger Graham ......... ve. 135282 o
17. Stearman ............ CaB ....vvnen Biplane ...... Wright | -sAB .. .Stearman Aircraft Co. ......... David Tevy o.oooiiiae. . 127008 ©
18. Eaglerock cvvvennnnnn.. Hispano ..... Biplane ..., Hlsp'mo Suiza ...Alexander Aircraft Co. ........ Co P Clevenger ooveiaienn, 11477.7 R~
19. Monocoupe ...........2 place ....... Monoplane ...V eln Ms ..., Mono-Aireraft Inc. v.ovunva... Tack Atkinson ............ 8370.6
20. Ryan Brougham ....... Broooaiae Monoplane ...Wright J-sC ..... B. F. Mahoney Aireraft Corp....E. I Cleveland ov.ueunn... 8169.4
21, Waco ....... Ceeeean P ¥ T Riplane ...... Caminez ......... Advance Aireraft Co. .......... )T G Beard (ooooiiia, 7850.0
22, Travel Air ........ 4 eed0000 ciiuinnns Biplane ...... Siemens-Halske .. Travel Air Mfg. Co. .......... Geo, I Peck oL onoea., 0715.4
23. Curtiss “Robin” ...... Monoplane ...Curtis CX-5 ..... Curtiss-Robertson AN, Co...... D, R. Robertson ........ .. 5049.9
24. Monocoupe ....... vee.2 place ool Monoplane ...Velie M3z .......Mono-Aircraft Inc. ....o. ... Phoehe Omlie o.o.o00o.... 5523.0



OFFICIAL WORLD AND AMERICAN AIR RECORDS
Established under Rules and Regulations of the
FEDERATION AERONAUTIQUE INTERNATIONALE

Compiled by the Contest Committee, National Aeronautic Association,
Washington, D. C.

Dec. 31, 1928
WORLD RECORDS AMERICAN RECORDS

CoNFIRMED BY FEDERATION AERONAU-  CoONFIRMED BY (ONTEST COMMITTEE
TIQUE INTERNATIONALE NATIONAL AERONAUTIC ASS0CIA-
TioN oF U. S.

CLASS A—BALLOONS
GRAND “FREE FOR ALL” RECORD

Duration (Germany)—H. Kaulen, Dec. 13- Duration—C. B. Harmon, St. Louis to
17, 1913. 8;h. Edinga, Mo., Oct. 4, 1909. 48h. 26m.
Distance (Germany)—DBerliner, Feb. 8-10, Distance—A. R. Hawley, st. Louis to Lake
1914.  3,052.7 kms.—1,896.9 miles. Tscliotogama, Oct, 17-19, 1910, 1,887.6

kms.—1,172.9 miles.
Altitude (Germany)—=Suring and Berson,  Altitude—Capt. Hawthorne C. Gray, Scott
June 30, 1921, 10,800 meters—3s,424 Field, Belleville, I, March 9, 1927

feet. 8,690 meters—28,510 feet.

First CATEGORY (600 CUBIC METERS)
Duration (France)-—G. Cormier, Aug. io- Duration—{No Record).
11, 1924, 22h. 34m.
Distance (France)—Georges Cormier, July Distance—(No Record).
1, 1922, 804.173 kms.—499.69 miles.
Altitude—(No Record). Altitude—(No Record).

SecoNp CATEGORY (601-900 CUBIC METERS)
Duration (France)—Jules Dubois, May 13- Duration—\V. C. Naylor aand K. W, War-
15, 1922, =23h. 28m. ren, ‘‘Skylark,” Little Rock, Ark., to
Crawford, Tenn., April 29-30, 1926, 19h.
Distance (France)—Guorges Cormier, July Distance—W. C. Naylor and K. W. War-
1, 1922, 8o04.173 kms.—499.69 miles. ren, “Skylark,”” Little Rock., Ark, to
Crawford, Tenn., April 29-30, 1926, 660

kms.—s410 miles,

Altitude-——(No Record). Altitude—(No Record).

Tuirp CATEGORY (901-1,200 CUBIC METERS)
Duration (United States)—E. J. ill and Duration—E. J. Hill and A. G. Schlosser,
A

Schlosser, Ford Airport to Mont- Ford Airport to Montvale, Va., July 4-3,
vale, Va., July 4-5, 1927. 26h. 46m. 1927, 26h. 46m,

Distance (Umtcd States)—S. A. U. Ras- Distance—S. A, U. Rasmussen, Ford Air-
mussen, Ford Airport to Hookerton, N, port to Hookerton, N. C., July 4-3, 1927,
C., July 4-5, 1927. 9z0.5 kms.—572 miles, 920.5 kms.—572 miles.

Alntuda—(No Record). Altitude—(No Record).

Fourtu CATEGORY (1,201-1,600 CUBIC METERS)
Duration (United States)—E. J. Hill and Duration—ZE. J. Hill and A. G. Schlosser,

A. G. Schlosser, Ford Airport to Mont- Ford Airpert to Montvale, Va., July
vale, Va., July 4-5, 1927. 26h. 46m. 4-3, 1927. z26h. 46m.

Distance (United States)—S. A, U. Ras. Distance—S. A. U. Rasmussen, Ford Air-
mussen, Ford Airport to Hool\crton, N. port to Hookerton, N. C., July 4-5, 1927.
C., July 4-5, 1927, 920.5 kms,—572 ¢z20.5 kms.—3572 miles.
miles.

Altitude—(No Record). Altitude—(No Record).
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Firtun CATEGORY (1,601-2,200 CUBIC METERS)

Duration (France)—Georges Blanchet and
Dr. Geo. lLeGallee Gordon Bennett, De-
troit-Waverley Hall, Ga., Sept. 10-11-12,
1927. 49h.

Distance (United States)—E. J.
A, G. Schlosser, Gordon
troit-Baxley, Ga., Sept.
1,198.9 kms.—745 miles,

Altitude—(No Record).

Hill and
Bennett, De-
10-11-12, 1927,

Sixtin CATEGORY (2,201-

Duration (France)—Georges Blanchet and
Dr. Geo. LeGallee, Detroit to Waverley
Hall, Ga., Sept. 10-11-12, 1927. 49h.

Distance (United States)—15. J. Hill and
A, G. Schlosser, Gordon Bennett, De-
troit to DBaxley, Ga., Sept. 10, 11, 12,
1927. 1,198.9 kms.—745 miles,

Altitude (United States)—Capt. Hawthorne

Gray, at Scott Ficld, Belleville, T1L,
March 9, 1927. 8,690 meters—z28,510
feet,

Duration—FE. J. Hill and A. G. Schlosser,
Gordon-Bennett, Detroit to Baxley, Ga.,
Sept. 10-11-12, 1927, 47h. s5m.

Distance—E. J. Hill and A. G, Schlosser,
Gordon Bennett, Detroit to Baxley, Ga.,
Sept. 1o-t11-12, 1927, 1,198.9 kms—7;45
miles,

Altitude—(No Record).

3,000 CUBIC METERS)

Duration—E. J. Hill and A. G. Schlosser,
Gorden Dennett, Detroit to Baxley, Ga.,
Sept, 10-11-12, 1927, 470 33n

Distance—E. J. Hill and A. G. Schiosser,
Gordon Dennett, Detroit to Baxley, Ga.,

Sept. 1o-11-12, 1927, 1,198.9 kms.—743
miles.

Altitude—Cupt.  Hawthorne C. Gray at
Scott  Field, Jelteville, IIL., 3 March 9,
1927. 8,600 meters—z28,510 feet,

SEVENTH CATEGORY (3,001-4,000 CUBIC METERS)

Duration (France)—Georges Blanchet and
Dr. Geo. LeGallee, Gordon Bennett, [e-
troit to Waverley Hail, Ga., Sept. 1o-11-
12, 1927. 49h.

Distance (United States)—E. J. Hill and
A. G, Schlosser, Gordon Tennett, De-
troit to RBaxley, Ga., Sept. 10-11-12, 1g27.
1,198.9 kms.—745 miles.

Altitude (United States)—Capt. Hawthorne
. Gray, at Scott Ficeld, Belleville, 111,
?Izltrc11 9, 1927. 8,600 meters—-28,510
cet,

Duration—E, J, Hill and A. G. Schlosser,
Gordon DBennett, Detroit to Baxley, Ga.,
Sept. 1o0-11-12, 1927, 47h. s3m.

Distance—E. J. Hill and A. G. Schlosser,

Gordon Bennett, Detroit to Baxley, Ga.,
Sept. 10-11-12, 1927, 1,198.9 kms.—745
miles,

Attitude—Capt.  Hawthorne C. Gray, at
Scott  Field, Belleville, Ill., March o,
1927. 8,690 meters—28,510 feet,

Eigutie Catecory (4,001-5,000 Cusic METERS)

Duration (France)—Georges DBlauchet and
)r. Geo. LeGallee, Gordon Benncett, De-
troit to Waverley Hall, Ga., Sept. 10-11-
12, 1927. 49,

Distance (United States)—E. J. Hill and
A, G. Schlosser. Gordon jennett, De-
troit to Baxley, Ga., Sept. 10-11-12, 1927.
1,198.9 kms.—745 miles,

Altitude (United States)—Capt. Hawthorne

Duration—E. J. Hill and A. G. Schlosser,
Gordon Bennett, Detroit to Baxley, Ga.,
Sept. 10-11-12, 1927. 47h. s3m.

Distance—E, J. Hill and_ A. G. Schlosser,

Gordon Bennett, Detroit to Baxley, Ga.,
Sept. 10-11-12, 1927. 1,198.9 kms.—745
miles.

Altitude—Capt. Hawthorne C. Gray, at
Scott  Field, Belleville, 111., March o9,
1927, 8,600 meters—28,510 feet.

CLASS B—AIRSHIPS

. ray, at Scott Ficld, Belleville, I1.,
March g, 1927, 8,690 meters—-=28,510
feet,

RETURNING

Duration (Italy)—Castracane and Castruc-
cio, P-3, June =23, 1913, 15h.

Distance (Germany)—TDr, Hugo Eckener,

“Graf Zeppelin” Maybach, 5 motors
Lakehurst, U.S.A., to Friedrichshafen,
Germany, Nov. 29-30-31, 1928. (,384.5

kms.—3,967 miles.

Altitude (France)—Colien, at Conte, June
18, 1912. 32,080 meters 10,102 feet,

TO POINT

OF DEPARTURE

Duration—Ens, Maytham, Navy A-236, at
Miami, Fla.,, Dec. =24-25, 1918, 40h.
26m.

Distance—(No Record).

Altitude—(No Record).

CLASS C—AIRPLANES
RETURNING TO POINT OF DEPARTURE WITHOUT REFUELING

Duration (Germany)—Johann Risztios and
Whilhelm Zimmerman, Junkers W-33,
Junkers LV 280 h.p.,, at Dessauy, July
s, 6, 7, 1928. 65h, 235m.

Duration — William _ Brock and Edward
Schlee, Bellanca, Wright Whirlwind 220
h.p., at San Diego, Calif.,, Sept. 29-30-
Oct. 1, 19028, s9h. 19m. 13s.



Appendix

Distance (Ciosed Circuit) (Italy) —Arturo
Ferrarin and Carlo Del Prete, Savoia-
Marchetti, S-64. Fiat A-22, Course Casale
dei Prati, Torre Flaria, Fara, d’Anzio,
May 31-June 1-2, 1028. 7,666.6 kms.—
3.763.7 miles.

Distance (Airline) (Italy)—Arturo Fer-
rarin and Carlo del Prete, Savoia-Mar-
chetti, S$-64, Fiat 550 h.p.,, Rome to
Touros, Brazil, July 3-4-5, 1928. 7,186
kms.—4,466 miles.

Altitude (United States)—Lt. C. C. Cham-
pion, U.S.N., Wright Apache, Pratt &
Whitney “Wasp,” Supercharged 425 h.p.,
at Anacostia, D. C., July 25, 1927. 11,-
710 meters—38,418 feet.

Maximum Speed (France)—Warrant Of-
ficer Bonnett, Ferbois monoplane, His.
ano Suiza. sso h.p., at Istres, France,

ec. 11, 1924, 448.171 k.p.h.—278.480
m.p.h.

SPEED FOR SPECIFIED DISTANCES
Without Pay Load

Speed for 100 Kilameters gUnited States)
—Lt. Cyrus Bettis, U.S.A.S., Curtiss
R3C-1, Curtiss V-1400, 600 h.p., Mitchel
Field, Oct. 12, 1925. g401.279 k.p.h—
249.342 m.p.h.

Speed for soo0 Kilometers (France)—Sadi-
LeCointe, Nieuport to Delage, Hispano
Suiza, soo h.p., at Istres, June 23, 1924.
306.606 k.p.h.—190.567 m.p.h.

Speed for 1,000 Kilqmetcrs (France)—
Fernand Lasne. Nieuport to _Delage,

42C-1, Hispano Suiza, s00 h.p., Etampes,
Aug. 20, 1925. 248.202 k.p.h.—154.203
m.p.h.

Speed tor 2,000 Kilometers
Fernand Lasne, Nieuport to _Delage.
42C-1, Hispano Suiza, soo h.p., Etampes,
Sept. 12, 1925. 218.750 k.p.h,—135.930
m.p.h.

Speed for 5,000 Kilometers (Italy)—Arturo
Ferrarin and Carlo Del Prete, Savoia-
Marchetti, S-€4, Fiat A-22, Course Casale
dei Prati, Torre Flaria, Fara, d’Anzio,
May 3r1-June 1-2, 1928. 139.177 k.p.h.—
86.479 m.p.h.

(France)—
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Distance—Lts. Kelly and Macready, U.S.A.
T-2, Liberty, 375 h.p., at Wilbur Wright
Field, Dayton, Ohio, April 16-17, 1923.
4,050 kms.—2,516.55 miles.

Distance (Airline)—Clarence D. Chamber-

lain, Wright Bellanca J-5, =200 h.p.,
Roosevelt Field to Isleben, Germany,
June 4-5-6, 1927. 6,294 kms.—3,911
miles.

Altitude—Lt. C. C. Champion, U.S.N.,
Wright  Apache, Pratt &  Whitney

“Wasp,” Supercharged 425 h.p., at Ana-
costia, D. C., July 235, 1927. 11,710 me-
ters—38,418 feet.

Maximum Speed—Lt. A. J. Williams, U.
S.N., Curtis Racer, R-2-C-1, Curtis D-122
soo h.p., at Mitchel Field, L. I, N. Y.,
Nov. 4, 1923. 429.025 k.p.h.—.266.50
m.p.h.

SPEED FOR SPECIFIED DisTances
Without Pay Lead
Speed for 100 Kilometers—Lt. Cyrus Bet.
tis, U.8.A.S., Curtiss R3C-1, Curtiss V-
1400, 600 h.p., Mitchel Field, Oct. 12,
1925. 401.279 k.p.h.—249.352 m.p.h.

Speed for soo Kilometers—Lt, Alex Pear-
son, U.S.A,, Verville Sperry R-3, Wright
350 h.p., at Wright Field. Dayton, Ohio,
March =29, 1923. =z270.06 k.p.h.—167.80
m.p.h.

Speed for 1,000 Kilometers—Lt. Harold R.
Harris, U.S.A,, and Ralph Lockwood,
DH-4L Liberty goo h.p., at Wright Field,
March 29, 1923. 205.06 k.p.h.—127.42
m.p.h.

Speed for 2,000 Kilometers—I.t. Harold R.
Harris, U.S.A,, DH-4L, Liberty 375 h.p.,
at Wright Field, April 17, 1923. 183.83
k.p.ho—114.22 m.p.h.

Speed for 5,000 Kilometers—(No Record).

CLASS C—WITH PAY LOAD OF s500 KILOGRAMS
(1.102.31 1lbs.)

Duration (Germany)—W, K. Schnabele and
Fritz Loose, Junkers \W-35, Tunkers L-s
engine, 320 h.p., at Dessau, March 21-22,
1927, 22h. 11m. 43s.

Distance (Germany)—\, K. Schnabele and
Fritz Loose, Junkers \W-35, Junkers L-5
engine, 320 h.p., at Dessau, March 21-
22, 1927, 2,735.586 kms,—1,609.81 miles.

Altitude (Germany)—Reginald Schinzinger,
Junkers .34, Bristol Jupiter VII, 420
h. p., at Dessau, Sept. 14, 1928. 9,190
meters—30,150 feet.

Speed for 100 Kilometers (France)
nand Lasne, Nieuport-Delage, Iispano
Suiza, 500 h.p., at Etampes, Oct. 7, 1925.
281.030 k.p.h.—174.622 m.p.h.

Fer-

Duration—Lt. H. R. Harris, U.S.A.S,,
Douglas DT-2, Liberty 400 l.p., at
Wright Field, Dayton,” June =28, 1924.
gh. 11m, 53.45.

Distance—Lt. H, TR. Harris, TU.S.A.S

Douglas DT-2, Liberty 400 h.p., at Wil
bur Wright Field, “June =28, 1g24. 930
kms.—3590.3 miles,

Altitude—Lt. H. R. Harris, U.S.A.S., USA.
TP-1, Liberty 400 h.p., at McCook Field,
May 21, 1924. 8,578 meters—28,143
feet.

Speed for 100 Kilometers—R. Lockwood,
Army C-5, Liberty 400 h.p.,, at Wright
Field, June 28, 1924. 180.805 k.p.h.—
112,346 m.p.h.
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Speed for soo Kilometers (Great Bntam)——

Capt. H. S. Broad, deHaviland *Hound,’
Napier- Lion XI, 550 h.p., at Stag Lane,
Reading, April 27, 1928. | 255.333 k.p.h.
—158.656 m.p.h.

Speed for 1,000 Kilometers (France)—
Fernand Lasne, Nicuport-Delage, Type

42, Hispano Sm/a, soo h.p., at Etampes,

May 14, 1926. 236.028 k.p.h.—146.660
m.p.h.
Speed for 2,000 Kilometers (Germany)--—

. Steindorff, Rohrbach-Roland, 3 BMW,
"30 h.p. ea., at Staaken, July 31, 1927.
205.407 k.p.h.—127.632 m.p.h.

Speed for 5,000 Kilometers—(No Record).

Aircraft Year Book

Speed for oo Kilometers—Louis C. Meis-
ter, Martin Bomber, MR-z, : Liberty
400 h.p., at Wright Ficld, June 28, 1924.
1zo0.55 k.p.h.—74.90 m.p.h.

Speed for 1,000 Kilometers—(No Record).

Speed for 2,000 Kilometers—(No Record).

Speed for 3,000 Kilometers—(No Record).

CLASS C—WITH PAY LOAD OF 1,000 KILOGRAMS
(2,204.12 lbs.)
RETURNING TO POINT OF DEPARTURE

Duration (Ge . Junkers
G-24, Junkers L-1r1, 230 h.p. ea., at
Dessau, April 4, 1927. 14h. 23m. 45s.

Distance (Germany)—I. Steindorff, Rohr-
hach-Roland, 3 BMW 230 h.p. ea., at
Staaken, July 31, 1927, 2,315.338 kms.—
1,438.680 miles,

Altitude (Germany)—Reginald Schinzinger,
Junkers W-34, Bristol Jupiter VII, 420
h.p., at Dessau, Sept. 14, 1928. 7,907
meters—:25,041 feet.

Speed for 100 K:lsomcterg (Great Britain)

—- Capt. H Broad, deHaviland
“Hound,” Napier-Lion XT 550 h.p., at
Stag Lanc, Reading, April 27, 1928.

261.172 k.p.h.—160.280 m.p.h.

Speed for soo Kilometers (Great Britain)
— Capt, H. S. Broad. deHaviland
‘“Hound,” Napier-Lion XI 550 h.p., at
Stag Lane, Reading, April 2z7, 1928.
255.333 k.p.h.—158.656 m.p.h.

Speerl for 1,000 Kilometers (France)—2\l.

Paillard, Bernard Tupiter, 420 h.p., at
LeMerle-Arles-Port Louis, Jan. 24, 1908.
218.274 k.p.h.—135.628 mph

Speed for 2.000 Kilometers (Germany)—
Herman Steindorff, Rohrbach-Roland, 3
BMW, 230 h.p. ea., at Staaken, July 31,
1927. 205.407 k.p.h.—127.632 m.p.h.

Speed for 5,000 Kilometers—(No Record).

Duration—It. J. S. Macready, U.S.A.S.,
Curtiss (Martin) Domber, NES-1, 2 Lib-
erty 4006 h.p., at \W nght Field, Oct. 2,
1924. zh. 13m. 49.6s.

Distance—(No Record),

Harris, U.S.A.S., U.

Altitude—I.t. H. R, .
S.A. T I.p., at Wright

. TP-1, Liberty g4o0
Field,

May 22, 1923. 5,100 meters—i06,-

732 feet.
Speed for 100 Kilometers—(No Record).
Speed for 500 Kilometers—(No Record).

Speed for 1,000 Kilometers—(No Record).

Speed for 2,000 Kilometers—{(No Record).

Speed for 3,000 Kilometers—(No Record).

CLASS C—WITH PAY LOAD OF 2,000 KILOGRAMS

(4,409.24 1bs.)
RETURNING TO POINT OF DEPARTURE

Duration  (Germany)—J. Tisctics, Junkers
G-24, Junkers 280 ‘h.p., at Dessau, June
29, 1927. 13h. 1m. 12.8s.

Distance (Germany)—Herman Steindorff,
Rohrbach-Roland, 3 BMW, 230 h.p.. at
Staaken, July 31, 1927. 1,750.469 kms.

—1,087.68 miles.

Altitude (Ttaly)—Demonico Antenini, Cap-
toni CA-73, 2 Isotta Traschlm, 500
h.p. ea., at Cascina Malpensa, May z6,

1927, 6,262 meters—=zo0,544 feet.

Duration—Lt. H. R. Harris, U.5.A.S., and
Mechanician  Doug. Culver, Barling
Bomber, 6 leLrty 400 h.p., at Wright
Field, Oct. 3, 1924. 1h. 47m. 1o0.3s.

Distance—(No Record).

Altitude—Lt, H, R. Harris, U.5.A.S., Bar-
ling Bomber, 6 Liberty 400 h. p at
Wright Field, Oct. 25, 1923. 2,049 me-
ters—~6,722 feet.
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Speed for 100 Kilometers (France)—Pail- Speed for 100 Kilometers—(No Record).
lard and Camplan, “Bernard” 190 T His-
pano-Suiza, 600 h.p., LeBourget to Gon-
dreville, Nov. 23, 1928. 223.546 k.p.h.—
138.904 m.p.h.
Speed for soo Kilometers (Germany)—Her- Speed for so00 Kilometers—(No Record).
man  Steindorff, Rohrbach - Roland, 3
BMW 230 h.p. ea., at Staaken, July -8,
1927, 215.378 k.p.h.—133.8:8 m.p.h.
Speed for 1,000 Kilometers (Germany)—  Spced for 1,000 Kilometers—(No Record).
Herman Steindorff, Rolrbach-Roland, 3
BMW :30 h.p. ea., at Staaken, July 2§,
1927, 214.855 k.p.h.—133.504 m.p.h.

CLASS C—WITH PAY LOAD OF 5,000 KILOGRAMS
(11,023 lbs.)

Duration (France)—I.. Bossoutrot, Super Duration—(No Record).
Farman-Goliath, 4 Farman soo h.p. ea.,
at LeBourget, Nov. 16, 19235. 1h. 12m.
218,

Altitude (France)—I.. Bossoutrot, Super  Altitude—(No Record).
Farman-Goliath, 4 Farman 500 h.p. ea.,
at LeBourget, Nov. 16, 19:23. 3,586 me-
ters—r1,76s5 fect.

Speed for 100 Kilometers—(No Record). Speed for 100 Kilometers—(No Record).
Speed for so0 Kilometers—(No Record). Speed for soo Kilometers—(No Record).
CLASS C

GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF
2.000 METERS (6,671.7 f{t.)

L. PBoussoutrat, Super Farman-Goliath, 4 Lt. H. R. Harris, U.S.AS., Barling

Farman 00 h.p. ca., at LeBourget, Nov. Jomber, 6 Liberty 400 h. p. ea., at
16, 19:5.‘ 6,0010 ﬁgs.—-—x3.:.‘8 1bs. Wright };lt.‘]d, Oct.” 25, 1923. 2,000 kgs.
—4.409 lbs.

CLASS C—REFUELING IN FLIGHT
RETURNING TO POINT OF DEPARTURE

Duration Relgium)—Ad;. Louis Crooy  Duration—I.ts. Smith and Richter, U.S.A,,
and Sgl.( \L"i%lt(:r )Croeleen, DH-g, Sid- DH-4B, Liberty 400 h.p., at Rockwell
deley-Puma, at Tirlement, June 2-3-4, Field, San Dicgo, Calif., Aug. 27-28,

1928, 60oh. ;m. 1923. 37h. 15m. 14.8s,
Distance—Lts, Smith and Richter, U.S.A.. Distance—I.ts. Smith and Richter, U.S.A.,

DH-34B, Liberty 400 h.p., at Rockwell DH-4IY, Liberty 400 h.p, at Rockwell
Field, San Dieg(;‘, Caiif., Aug. 27-28, Field, San Diego, Calif, Aug. =z7-28,
1923. 5.300 kms.—3,293.26 miles. 1923. £,300 kms.—3,293.26 miles.

RECORDS FOR LIGHT AIRPLANES
CLASS C—FIRST CATEGORY
Two seaters weight empty less than oo Kgs. (881 1hs.)

Distance (Closed Circuit) (Czechoslovakia) Distance (Clesed Circuit)—(No Record).
—Joseph Hermansky and Francois Ma-
chacek, Avia BH-9, Walter 60 h.p., at
Prague, July 11, 1928. 1,500 Kms.—932
miles. . o )

Distance  (Airline) (Switzerland) — Capt. Distance (Airline)—(No Record),
Hans Wirth and Melle Erika Nauman,

Klemm-Daimler, Monoplane ).'Ierccdcs-
Daimler, 20 h.p., Boblingen Airport to
Mieschkance, Ioland, Oct. 16, 1928
1,305.5 kms.—8r11.10 miles. ) .

Altitude (Great Britain)—Capt. G. deHavi-  Altitude— (N~ Record).
land and Mrs. deHaviland, DH  Math
60G, DH Gipsy 85 h.p., at Stag lane,

July 27, 1928. 6,054 meters—19,862 feet.

Speed for 100 Kilometers (Great Dritain) Speed for 100 Kilometers—(No Record)
—A. S. Butler and Mrs, Butler, DH .
Moth Biplane, Gypsy 1oo h.p., Stag Lane,

Reading, Dec. 7, 1928, 192.864 k.p.h.—
119.839 m.p.h.
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Speed for 1,000 Kilometers (United States)
t Irvine, Vought **Corsair,” Pratt

& Whitney *“*Wasp,” 425 h.p., at Hamp-
ton Roads, Va., May =1, 1927. z210.716
k.p.h.—130.932 m.p.h.

Speed for 2,000 Kilometers (Switzerland)—
Richard Wagner and Georges Zinsmaier,
Dorner *Merkur” BMVW, so0-600 h.p., at
Altentheim. Aug. 10, 1927. 172.00 k.p.h.
—106.875 m.p.h.

Speed for 5,000 Kilometers—(No Record).
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Speed for 1,000 Kilometers—Lt, R. Irvine,
Vought ““Corsair,” Pratt & Whitney
“_\\'asp.” 425 h.p.,, at Hampton Roads,
Va., May 21, 1927. 210716 k.p.h.—
130.932 m.p.h.

Speed for 2,000 Kilometers—Lts. B. J.
Connell and H. C. Rodd, U.S.N., PN.:o,
2 Packard 600 h.p. ea., at San Diego,
Calif.,, Aug. 15-16, 1927. 126.567 k.p.h.
78.644 m.p.h.

Speed for 3,000 Kilometers—(No Record).

CLASS Cz2—WITH PAY LOAD OF 500 KILOGRAMS
(1,102.31 1lbs.)
RETURNING TO POINT OF DEPARTURE

Duration (United States)—Lts. B. J. Con-
nell and H. C. Rodd, PN-10, 2 Packard
600 h.p. ea., at San Diego, Calif.,, Aug.
15-16, 1927, 20h, 45m. 40s.

Distance (United States)—Lts. B. J. Con-
nell and H. C. Rodd, PN-to, = Packard
600 h.p. ea., at San Diego, Calif,, Aug.
15-16, 1927. 2,525 kms.—1,569 miles.

Altitude (Germany)—TFritz Harder, Junk-
ers \W-34, Bristol Jupiter V1I, s420 h.p.,
at Dessau, Nov. 6, 1928. 7,458 meters—
27,749 feet.

Speed for 100 Kilometers (United States)
—Lt. S. W. Callaway. U.S.N,, Vought
“Corsair,” Pratt & Whitney, 425 h.p.
“Wasp,’”” at Hampton Roads, Va., April
23, 1927, 236.998 k.p.h.—r147.263 m.p.h.

Speed for soo Kilometers (United States)
—Lt. J.D. Barner, U.S.N.. Vought
“Corsair,” Pratt & Whitney ‘“Wasp,” 425
h.p., at Hampton Roads, April 30, 1927.
218.90 k.p.h.—136.023 m.p.h.

Speed for 1,000 Kilometers (Germany)—
Geo. Juterbock, Junkers W-34, Bristol
Jupiter, 420 h.p., at Dessau, May 171,
1927. 181.447 k.p.h.—112.695 m.p.h.

Speed for z,000 Kilometers (Switzerland)
—Richard Wagner and Geo. Zinsmaier,
Dornier, ‘“Merkur’’ BM\V 3500-600 h.p.,
at Altenrheim, Aug. 10, 1927. 17:2.00
k.p.h.—106.875 m.p.h.

Speed for 5,000 Kilometers—(No Recerd).

Duration—Lts, B. J. Connell and H. C.

Rodd, PN-10, = Packard 600 h.p. ea., at
San Diego, Calif,, Aug. 1516, 1927.
zoh. 43m. gos.

Distance—Lts. B. J. Connell and H. C.

Rodd, PN-to, 2 Packard 600 h.p. ea.,
at San Diego, Calif,., Aug. 15-16, 1927,
2,525 kms.—1,569 miles.

Altitude—Lt. Geo. R. Henderson, U.S.N,
Vought “Corsair,” Pratt Whitney
“Wasp,” 425 h.p., at Washington, D. C.,
April 14, 1927. 6,760 meters—z2,178
feet,

Speed for 100 Kilometers—Lt. S. W, Cal-
laway, U.S.N., Vought “Corsair,” Pratt
& Whitney 4235 h.p, “Wasp,” at Hampton
Roads, Va., April 23, 1927. 236.998
k.p.h.—147.263 m.p.h.

Speed for 300 Kilometers—Lt. J. D. Bar-
ner, U.S.N., Vought “Corsair,” Pratt &
Whitney “Wasp,” 425 h.p., at Hampton
Roads, April 30, 1927. 218.90 k.p.h.—
136.023 m.p.h.

Speed for 1,000 Kilometers—Lt. N. J. Con-
nell and S. R. Pope, PN-ro, 2 Packard
600 h.p. ea., at San Diego, Calif,, July
8, 1927. 14274 k.p.h.—88.69 m.p.h,

Speed for 2.000 Kilometers—Lt, B. T. Con-
nell and H. C. Rodd, U.S.N,, PXN-10, 2
Packard 600 h.p. ea., at San Diego, Calif.,
Aug. 13-16, 1927, 126.567  k.p.h.—
78.664 m.p.h.

Speed for 5,000 Kilometers—(No Record).

CLASS C2—WITH PAY LOAD OF 1000 KILOGRAMS

(2,204.62 1bs.)
RETURNING TO POINT OF DEPARTURE

Duration (United_States)—Lits. Zeus Sou-
cek and Lisle J. Maxson, Navy, PN-1z,
2 Wright R-1750 525 h.p. ea., at Phila-
delphia, May 23-26, 1928. 17h. ssm.
13.6s.

Distance (United States)—Lt. A. W, Gor-
ton and Chief Boatzwm, E. E. Reber_,
U.S.N., PN-12, 2 Pratt & Whitney 525
h.p. ea., at Philadelphia, July 11-12, 1928,
2,150 kms.—1,336 miles.

Altitude (Germany)—Franz Kneer, Junk-
ers W-34, Bristol Jupiter VII, 420 h.p.,
at Dessau, Nov. 7, 1928. 6.389 meters—
20,961 feet.

Speed for 100 Kilometers (Germany)—
Richard_\Wagner, Dornier Superwal, DR-
142, 4 Gnome-Rhone-Jupiter 480 h.p. ea.,
Frederickshavn-Lindau, Jan. =20, 1928.
209.546 k.p.h.—130.105 m.p.h.

Duration—Lts. Zeus Seucek and Lisle 7J.
Maxson, Navy PN-1z, 2 Wright R-1750,
525 h.p. ea.. at Philadelphia, May >23-
26, 1928. 17h. s5m, 13.6s.

Distance—Lt. A. W, Gorton and Chief
Boatswn, E. E. Reber, U.S.N.,, PN-1z,
2 Pratt and Whitney 525 h.p. ea., at
Philadelphia, July 11-12, 1928, 2,150
kms.—1,336 miles.

Altitude—Lt. Arthur Gavin, U.S.N., PN-
12, 2 Pratt & Whitney R-1690, 525 h.p.
ea., at Philadephia, June 27-28, 1928.
5,972 meters—19,593 feet,

Speed for 100 Kilometers—B. J. Connell
and S. Pope, PN-10, 2 Packard 6oo
h.p. ea., at San Diego, Calif.,, July 8,
1927. 148.9z k.p.h.—o2.53 m.p.h.
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Speed for soo Kilomuters (Italy)—A Pas- Speed for soo Kilometers—Lt. B. J. Con-

saleva, Savoia Marchetti, S-62, Seaplane, nel and S. R. Pope, PN-10, 2 Packard
500 hp Isotta Fraschlm, at Sesto Ca. 600 h.p. ea., at San Diego, Calif., July
lende (Lac\hjcur), Dec. 30, 1926 8, 1927. 145.68 k.p.h.—go.5: m.p.h.

190.637 k.p.h.—118.455 m.p.h.
Speed for 1,000 Kilometers (Germany)— Speed for 1,000 Kilometers—Lts. B. J.
prch'lr(l \Vagncr, Dornier Superwal, DR- Connell and S. R. Pope, PN-1o, 2 Pack-
142, 4 Gnome-Rhone-Jupiter, 480 h.p. ea., ard 6oo h.p. ea.,, at San Diego, Calif.,
at Frederickshavn-Lindau, Feb. 2, 1928. July 8, 1927. 142.74 k.p.h.—88.69 m.p. h

177.279 k.p.h.—110.155 m.p.h.

Speed for 2,000 Kilometers (United States) Speed for 2,000 Kilometers—I.t. A. W,
Lt. A. W. Gorton and Chief Boatswn Gorton and Chief Boatswn E. E. Rebher,
E. E. Rcber, U.S.N., PN-12, 2 Pratt & U.S.N., PN-1z2, 2 Pratt & Whitney 523
Whitney 525 h. p. ea., at Philadelphia, h.p. ca., at Phi]:\dclphin. July 11-12, 1928,
July 11, 12, 1928, 130.427 k.p.h.— 130.427 k.p.h.—81.043 m.p.h.

81.043 m.p.h,
Speed for 5,000 Kilometers—(No Record). Speed for 5,000 Kilometers—(No Record).

CLASS C2—WITH PAY LOAD OF 2000 KILOGRAMS
(4,409.24 1bs.)
RETURNING TO POINT OF DEPARTURE
Duration (United States)—Lt. A, W, Gor- Duration—Lt. A. W. Gorton 'md Chief

ton and Chicf Boatswn, E. E, Reber, Boatswn, E. E. Reber, U.S.N.,, PN-12,
U.S.N., PN-12, 2z Pratt & Whitney szs z Pratt & Whitney 525 h.p. ea., “at’ Phila-
h.p. ea, at DPhiladelphia, July 11-12, 1928, delphia, July r1-12, 1928, 16h. 3om,
16h. 30m.

Distance (United States)-—Lt. A, W. Gor- Distance—Lt. A, W. Gorton and _Chief
ton and Chief Boatswn. E. E. Reber, Boatswn., E. E. Reber, U.S.N.,, PN-12,
U.S.N.,, PN-12, 2 Pratt & Whitney 525 2 Pratt & Whitney, sz5 h.p. ea., at Phila-
h.p. ea, at Philadelphia, July 11-12, 1928, delphia, July 11-12, 1928. 2,150 kms.—
2,150 kms.—1,336 miles. 1,336 miles,

Altltudc (rranu)——L de Vaisseau, Paris, Altitude—ILt, Arthur Gavin, U.S.N., PN-
C.A.M. Jupiter- ‘Gnome 480 h.p. ea., 12, 2z Pratt & Whitney sz5 h.p. ea., at
at St. Raplnd August 18, 1927, 4,084 Philadelphia, June 26, 1928. 4,702 me-
meters—15,368 feet. ’ ters—135,426 feet.

Speed for 100 Kilometers (Germany)—Rich- Speed for 100 Kilometers—Lt. B. J. Con-
ard Wagner, Dornier Superwal, DR-142, nell and S. R. Pope, PN-1o, 2 Packard
4 Gnome-Rhone-Jupiter 480 h.p. ea., 600 h.p. ea., at San Diego, C'ﬂxf. July
Frederickshavn-Tindau, Jan. =20, 1928. 8, 1927, 148.92 k.p.h.—02.53 m.p.
209.546 k.p.h.—130.105 m.p.h.

Speed for soo Kilometers (Germany)— Speed for soc Kilometers—ILt. B, J. Con-
Richard Wagner, Dornier Superwal DR- nell and S. R. Pope, PN-10, 2 Packard
142, 4 Gnome-Rhone-Jupiter 480 h.p. ca., 600 h.p. eca., at San Diego, Calif., July
at Frederickshavn-Lindau, Feb, 2z, 1928 8, 1927. 145.68 k.p.h.—go.52 m.p.h.
179.416 k.p.h.—111.483 m.p.h.

Speed for 1,000 Kliometers (Germany)— Speed for 1,000 I\llomn.ter':—Lt B. J. Con-
Richard \\’agncr Dornier Superwal DR- nell and S, R. Pope, PN-10, 2 Packard
142, 4 Gnome- Rhone- Jupiter 480 h.p. ea. 600 h.p. ea.,, at San Diego, Calif., July
at Frederickshavn-Lindau, Feb. 2, 1928 8, 1927. 142.74 k.p.h.—88.69 m.p.h.

177,279 k.p.h.—110.155% mph
Speed for 2,000 Kilometers (United States) Speed for 2,000 Kilometers—ILt. A. W.

Lt. A. W. Gorton and Chief Boatswn. Gorton and Chief Boatswn. E. E. Reber,
L. E. Reber, U.S.N,, PN-1z, 2z Pratt & U.S.N., PN-12, 2 Pratt & Whitney 525
Whitney 525 h.p. ea., at Philacdelphia, hp ea., at Phxladclphm July 11-12, 1928,
July  11-12, 1928. 130.427 k.p.h.— 130.427 k.p.h.—81.043 m.p.h.

81.043 m.p.h.

Speed for 5,000 Kilometers—(No Record). Speed for 5,000 Kilometers—(No Record).

CLASS C2—WITH PAY LOAD OF 4,000 KILOGRAMS
(8,818 1bs.)

RETURNING TO POINT OF DEPARTURE

Duration (Germany) — Richard Wagner, Duration—(No Record).
Dornier Superwal DR-142, 4 nome-
Rhone-Jupiter 480 h.p. ea., at Fredericks-
havn-Lindau, Feb. 5, 1928. 6h, 1m, 56s.
Distance (Germany) — Richard Wagner, Distance—(No Record).
Dornier Superwal DR-142, 4 Gnome-
Rhone-Jupiter 480 h.p. ea., at Fredericks-
havn-Lindau, Feb. 5, 1928. 1,000.160
k.p.h,—621.468 m.p.h.
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Altitude  (Germany) — Richard Wagner,  Altitude—(No Record).
Dornier Superwal, 4 Gnome-Rhone-Jupi-
ter 480 h.p. ea., at Frederickshavn-

Lindau, Jan. =23, 1928, 2,845 meters—
9.334 feet.

Speed for 100 Kilometers (Germany)-——  Speed for 100 Kilometers—(No Record).
Richard Wagner, Dornier Superwal, DR-
142, 4 Gnome-Rhone-Jupiter 480 h.p. ea.,
at Frederickshvan-Lindau, Jan. zo, 1928.
200.546 k.p.h.—130.105 m.p.h.

Speed  for 500 Kilometers (Germany)—
Richard \Wagner, Dornier Superwal DR-
132, 4 Gnome-Rhone-Jupiter 480 h.p. ea.,
at Frederickshavn-Lindau, Feb. 2, 1928,
176.416 k.p.h,—111.483 m.p.h.

Speed for 1,000 Kilometers (Germany)—
Richard Wagner, Dornier Superwal DR-
142, 4 Gnome-Rlione-Jupiter 480 h.p. ea.,
at Frederickshavn-Lindau, Feb, 2z, 1928,
177.279 k.p.hi—1r10.155 m.p.h.

Speed for 500 Kilometers—(No Record).

Speed for 1,000 Kilometers—(No Record).

CLASS C2—SEAPLANES

GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF
2,000 METERS (6,651.7 ft.)

Germany—Richard Wagner, Dornier Su- Lts. B. J. Connell and H. C. Rodd, U.S.N,,
perwal, 4 Gnome-Rho%le-J'upiter, 480 h.p. PN-i0, = Packard 6oo h.p. ea., at San
ea., at Frederickshavn, Jan. 23, 1928, Diego, Calif., Aug. 18, 1927. 3,504 kilo-
4,037 kilograms—38,g00 lbs. grams——7,726 lbs.
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AEROMARINE KLEMM COR-
PORATION. N.Y. Office: Para-
mount Bldg., 44th and Broadway.
Factory: Keyport, N. J. Aeromarine
Klemm Airplanes and Salmson 40
H.P., 9 cyl. radial aircooled engines.
Inglis M. Uppercu, Pres.; Wm. H.
Douglas, V. P. and G. M.; James
Wright, Treas.; John German, Secy.

CESSNA AIRCRAFT COMPANY
Wichita, Kan.
Clyde V. Cessna, Pres. and Chief
Eng.
Henry J. Allen, Vice Pres.
James P. Verts, Secy.
W. B. Harrison, Treas.
Howard F. Wehrle, Gen. Mgr.

ALEXANDER AIRCRAFT COM-
PANY, Division of Alexander In-
dustries, Inc., Colorado Springs,
Colo. Alexander Eaglerock Air-
planes, Commercial Type; Biplanes
and Monoplanes. J. Don Alexan-
der, Pres.; D. M. Alexander, Vice
Pres.; J. A. Mclnaney, Vice Pres.
in charge of sales.

COMMAND-AIRE,
Rock, Ark. Alanufacturers 3-place
open Biplane. Complete Air Col-
lege. North American Distributors
Phylax Airplane Automatic Fire
Extinguishers. R. B. Snowden,
Jr., Pres.; Major J. Carroll Cone,
Sales Mgr.; Albert Voellmecke,
Chief Eng.

INC., Little

ALLIANCE AIRCRAFT CORPO-
RATION, Webb St., Alliance, O.
Hess “Warrior” Engines
“Argo” Airplanes
“A Unified Product”

W. E. Trump, Pres.; A. W. Hess,
Vice Pres. and Gen. Mgr.;: T. D.
Russell, Secy.-Treas.; G. T.
Waite, Chief Engineer

CONSOLIDATED AIRCRAFT
CORPORATION, Buffalo, N. Y.
Contrs. to U. S. Gov. Mfrs. Army
and Navy training planes; makers
PT-1, PT-3A, NY-1, NY-2, O-17 and
XPY-1. R.H.Fleet, Pres.-Gen Mgr.;
G. Newman, V. P. and Fact. Mgr.;
I.. D. Bell, Gen. Sales Mgr.; R. P.
Whitman, Asst. Gen. Sales Mgr.

AMERICAN AERONAUTICAL
CORPORATION, 730 Fifth Ave,,
New York. E. Bossi, Pres.; Paul G.
Zimmermann, Vice Pres.; A. Kap-
teyn, Secy. and Treas. Mirs. for
North America of Savoia-Marchetti
Flying Boats: S-56—3-pass., S-62—
7-pass. Amphibian Biplanes; S-55—
12-pass. Flying Boat Monoplane.

CUNNINGHAM-HALL AIR-
CRAFT CORPORATION
13 Canal Street, Rochester, N. Y.
Manufacturers of Airplanes
F. E. Cunningham, Pres.; J. C.
Dryer, R. F. Hall, Vice Pres.;
J. W. Fulreader, Treas.; W,
R. R. Winans, Secy.

AMERICAN EAGLE AIRCRAFT
CORPORATION, Kansas City,
Kan. Bldrs. complete line aircraft
from 2-place folding-wing Biplane
at $1895 to a 2z-motored 6-place Cabin
Monoplane priced at $18,895. Featur-
ing a 3-place Biplane and 4-place
Cabin Monoplane. E. E. Porterfield,
Jr., Pres.; D. H. Hollowell, Sales Mgr.

CURTISS AEROPLANE AND
MOTOR COMPANY, INC., Gar-
den City, N. Y. Factories: Garden
City and Buffalo, N. Y. Designers
and mifirs. military and com’l Air-
planes, Seaplanes, Engines, Propel-
lers, Accessories. C. M. Keys, Pres.;
F. H. Russell, C. R. Keys, L. Ken-
nedy, V. P.; J. A, B. Smith, S. Treas.

BUHL AIRCRAFT COMPANY
Marysville, Mich.
L. D. Buhl], Pres.
A. H. Buhl, Vice Pres.
Herbert Hughes, Vice Pres. and
Gen. Mgr.

G. ELIAS & BRO.,, INC.
Buffalo, N. Y.
Designers and manufacturers of all
types of Military and Commercial
Airplanes, Spare Parts, Acces-
sories, and Aircraft Armament.

Factory and general office:
Buffalo, N. Y.
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FAIRCHILD AVIATION CORP.,
Farmingdale, N. Y. Subsidiaries:
Fairchild Airplane Manufacturing
Corp., monoplancs and engines;
Fairchild Aerial Camera Corp.,
acrial photographic equipment;
Fairchild Aerial Surveys, aerial
mapping and surveys. Boston, Dal-
las, Los Angeles, San Francisco.

IRELAND AIRCRAFT, INC.
Manufacturers of Amphibians and
Flying Boats

Garden City, I. I., N. Y.

FOKKER AIRCRAFT CORPO-
RATION OF AMERICA. Mfrs.
Airplanes, Scaplanes, Amphibians.
J. A. Talbot, Chm. Bd.; H. M. Han-
shue, Pres. and Gen. Mgr.; H. A,
Reed, Secy. and Treas.; G. F. Lewis,
Asst. Secy. Office: New York. Fac-
tories: Hasbrouck Heights, N. ],
Wheeling, W. Va.

KEYSTONE AIRCRAFT
CORPORATION
Jristol, Pa.

Military Bombers
Commercial Trimotored Airplanes
Amphibian Aircraft
Edgar N. Gott, Pres.

C. Talbot Porter, Chief Eng.

GENERAL AIRPLANES COR-
PORATION
550 Abbott Road, Buffalo, N. Y.
Manufacturers of satisfactory
aircraft,
G. MacLean Gardner, Vice Pres.,
in charge of manufacturing
A. Francis Arcier, Vice Pres,
in charge of enginecering

THE KNOLL AIRCRAFT
CORPORATION
Wichita, Kan.
Aircraft Manufacturers

GREAT LAKES AIRCRAFT
CORPORATION

16800 St. Clair Ave., Cleveland, O.
Military and Commercial Airplancs,
Seaplane Floats—Duralumin Parts.
William Robert Wilson, Chmn. of
Board; Charles F. Van Sicklen,
V. P. and Director of Sales; Rich-
ard Hunter, Director of Advg.

JOSEPH KREUTZER
CORPORATION
Aircraft Division

General Offices, 1801 S. Hope St,,
I.os Angeles, Calif.
Manufacturers of
Kreutzer Tri-Motor Planes
Joseph Kreutzer, Pres. and Gen.
Mgr.

HALL-ALUMINUM AIRCRAFT
CORPORATION
2050 Elmwood Ave., Buffalo, N. Y.
Manufacturers of All Metal Air-
planes, Seaplanes, and
Airplane Parts
Charles Ward Hall, Pres.; Archi-
bald M. Hall, Vice Pres.; Charles
F. Pape, Secy. and Treas.

KUCHER AIRPLANE
CORPORATION
10 W. 170th Street, New York City
Commercial Airplanes
Consulting Acronautical Engineers
Andrew A. Kucher, Pres.
H. R. Van Deventer, Vice Pres.

HAMILTON METALPLANE
COMPANY
530 Park Street, Milwaukee, Wis.
Division of Boeing Airplanc Co.
Manufacturers of four, six and eight
passenger  all-metal Cabin
Monoplanes and Seaplanes

LOCKHEED AIRCRAFT CO.
Mfrs. Lockheed Whirlwind Vega
Monoplanes, LLockheed Wasp Vega
Monoplanes, Air Express Models.
General Office, Factory, Burbank,
Calif. F. E. Keeler, Pres.; B. S.
Hunter, Exec. V. P.; A. H. Loug-
head, V. P.; W. Collins, Secy.
Treas.; S. C. Breder, Dir, Sales.
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LOENING AERONAUTICAL
ENGINEERING CORPORA- SWIET AIRCRAFT
TION, 31st Street and East CORPORATION
River, New York City Manufacturers of DeLuxe Two-

Division of Keystone Aircraft Cor-
poration. Amphibian Aircraft,
Commercial and Military
Fdgar N. Gott, Pres.; Albert D.
T.oening, Vice Pres.

P’lace Sport Biplanes and Two-
Place Training Biplanes
A. J. Edwards, General Manager,
Wichita, Kan.

MAHONEY-RYAN AIRCRAFT
CORPORATION
Anglum, St. Louis Co., Mo.
Builders of Ryvan Broughams
Sisterships tothe “Spirit of St. Louis”
Sixplace; 300 H.P. Whirlwind Engine
John C. Nulsen, V. P. and Gen. Mgr.
B. D. Adams, Asst. Sales Mgr.
in charge of Advertising

!

THOMAS-MORSE AIRCRAFT
CORPORATION
Ithaca, N. Y.

Designers and manufacturers of
All-metal Aircraft
Contractors to the United States
Government

MOTH AIRCRAFT
CORPORATION
Graybar Building, New York
Factory at Lowell, Mass.
D. H. Gipsy Moth Airplane
“The light car of the air”
Minton M. Warren, Pres.
Earl L. House, Vice Pres.
Frank M. Smith, Vice Pres.

TRAVEL AIR COMPANY
Travel Air Field, Wichita, Kan.
Manufacturers of Travel Air Planes
Seven types of open cock-
pit 3-place Biplanes and
two types of Cabin Mono-
planes 4 and 6-place
Walter H. Beech, Pres.

NEW STANDARD AIRCRAFT
CORP., Paterson, N. ]J.
Builders of New Standard s-place
Passenger and Mail Planes
Open sectionduraluminum fuselages
Charles Healy Day, designer and
chief engineer
Owners and operators of
New Standard Flying Service, Inc.

CHANCE VOUGHT CORPORA-
TION, Long Island City, N. Y.
Designers and mfrs. of Observation,
Attack and Sport Convertible Land
and Seaplanes and Amphibians.
Chance M. Vought, Pres.; Elwood
H. Herbig, Vice Pres.; Jos. F.
McCarthy, Secy.-Treas. Division of
United Aircraft & Transport Corp.

PARKS AIRCRAFT, INC.
Parks Airport, East St. Louis, IlL
St. Louis office, 210 Missouri
Building
High wing Monoplanes; Biplanes
H. P. Mammen, Pres.
Oliver L. Parks, Vice Pres.

WHITTELSEY MANUFACTUR-
ING COMPANY (Formerly
Whittelsey Body Company)
General Offices and Plant
Bridgeport, Conn,

“Avro Avian”
Manufactured underroyaltyrightsas

“Whittelsey Avian” .
Sport and Training Plane

SPARTAN AIRCRAFT
COMPANY
Tulsa, Okla.
Willis C. Brown, Pres.
John L. Hill, Vice Pres.
J. ¥. Lanier, Secy. and Treas.
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DOPES
AND
LACQUERS,
PAINTS,
ETC.

ELECTRICAL
EQUIPMENT

BERRY BROTHERS, INC.
Detroit, Mich.
Complete line of aircraft finishes,
including:

Lionoil, Aircraft Berryloid,
Berryspar
Dopes, Enamels and Varnishes
Thomas B. Colby
Mgr. Aviation Dept.

THE ELECTRIC STORAGE
BATTERY CO
Philadelphia, Pa.

Mirs. Storage Batteries for
Airplane Lighting, Radio,
Engine Cranking,
Ignition, Photography, etc.
John R. Williams, Pres.
H. B. Gay, Vice Pres.

E. I. DU PONT DE NEMOURS
. & CO

Parlin, N. J.
Dopes and Lacquers
Paints and Varnishes

Aviation Sales

THE LEECE NEVILLE

COMPANY

5363 Hamilton Ave., Cleveland, O.

Manufacturers of
Voltage Regulated Generators
for use on
Airplanes in all classes

of service

Information furnished on request.

TITANINE INC.
Union, Union County, N. J.
Aircraft Dopes—Clear or
Pigmented—Nitrated or Acetate
Titwo
All Purpose Dope Lacquers
Wing and Metal
E. G. Davis, Pres.

Wm. A. Bagley, Sales Mgr.

%
Lighting and Ignition Cable; Pack-
ard Lac-kard High Tension Cable;
Radio Shielded Cable and Harnesses
THE PACKARD ELECTRIC
COMPANY
Warren, Ohio

VALENTINE & COMPANY
386 4th Ave.,, New York, N. Y.
Airplane Nitro-Valspar
The Valentine All Lacquer System
for airplanes
Langdon B. Valentine, Vice Pres.
A. 1. Boyer, Jr., Special
Representative

SCINTILLIA MAGNETO CO.,
INC., Sidney, N.Y.
Manufacturers of Scintillia Air-
craft Magnetos
W. M. Flook, Pres.; H. Hanni, Vice
Pres.; T. Z. Fagan, Vice Pres.; G.
E. Steiner, Secy. and Treas.; W. J.
Spengler, Ch. Eng.; A. Egli, Prod.

Mgr.; C. P. DeWitt, P. A,

SPLITDORF-BETHLEHEM
ELECTRICAL CO.

392 High St.,, Newark, N. J.
Magnetos Generators
Spark Plugs
Chas. Edison, Pres.

L. W. McChesney, Vice Pres.
and Gen. Mgr.
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STANDARD OIL COMPANY
(Indiana)

910 S. Mich. Ave., Chicago, IlL
Fuel and Lubricants; Stanolind
Aviation Gasoline; Stanolind Aero
Oil; Superla Aero Oil. R. W.
Stewart, Chair. of Bd.; Allan Jack-
son, Vice Pres.: Amos Ball, Gen.
Mgr., Sales.

INSTRUMENTS

STANDARD OIL COMPANY
OF NEW JERSEY
26 Broadway, New York, N. Y.

. “STANDA(%\II)"
AVIATI
STANDARD GASOLINE
and OILS

C. G. Shefficld, Vice Pres., Director
of Sales, Standard Oil Co. of N. J.

AC SPARK PLUG COMPANY,
Flint, Mich. Mfrs. AC Spark Plugs,
Tachometers, Thermo-Gauges, Oil
Gauges, Ammeters, Instrument Pan-
els. B. W. de Guichard, Pres. and
Gen. Mgr.; H. H. Curtice, V. P. and
Asst. G. M.; T. G. McDougal, V. P.
Charge Ceramic Dvlipt.; W. S. Ish-
erwood, Sales; E. McGinnis, Adv.

STANDARD OIL COMPANY
OF NEW YORK
26 Broadway, New York, N. Y.
Socony Aviation Gasoline
Socony Aircraft Qil

CONSOLIDATED INSTRU-
MENT CO. OF AMERICA, INC,,
3035 East 47th St,, New York. West-
ern Sales Mgr., M. E. Hulse, 5301
Broadway, Oakland, Cal. Prod-
ucts: Aircraft Instruments, Battery
and Ignition Switches and com-
plete meteorological equipment for
airports and flight applications.

TEXAS PACIFIC COAL & OIL
COMPANY
Refinery and General Offices
Tort Worth, Texas
Division Offices
New York—St. Louis—Los Angeles
TI> Aecro Motor Lubricating Oil
TP Rocker Arm Lubricant

ELGIN NATIONAL WATCH
CO., Aircraft Instrument Division,
Elgin, Ill.  Elgin Chronometric
Tachometers, Avigo Compass, Ball
Bank Indicators. DeForest Hul-
burd, Pres.; Taylor Strawn, Vice
Pres.; Gordon C. Gillies, Aircraft
Instrument Division.

VACUUM OIL COMPANY
61 Broadway, New York City
Manufacturers of

RG the famous
2"//9;23& GARGOYLE
N MOBILOIL

Mobiloil for airplanes, auto-

Make the char your qude . TOb1les and other
automotive units.

MOTOMETER CO., INC.
Long Island City, N. Y.
Motor heat indicators for water and
oil cooled aircraft engines. Oil
pressure and fuel pressure gauges.
George H. Townsend, Pres.
Jerry J. Tobias, Vice Pres.
Henry G. Boynton, Mgr.
Aviation Dept.

WOLVERINE LUBRICANTS
CO., INC.
225 W. 34th St.,

New York, N. Y.
Wolf’'s Head Qil
Number 8
For all Aviation Motors

PIONEER INSTRUMENT CO,
INC.,, 754 Lexington Ave., Brook-
lyn, N. Y., Washington, San Fran-
cisco, L.os Angecles, Toronto, Paris,
Berlin. Mifrs, aircraft instruments
and equipment. C. H. Colvin,
Pres.; H. F. Colvin, Vice Pres.;
H. F. Owen, Treas.; B. Davis,
Secy.
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THE 8. S. WHITE DENTAL
MFG. CO.
Industrial Division
152 W. 42nd St., New York City
Mifrs. of flexible shafting and acces-
sories for Tachometer Driving.
Our equipment has been standard
for many years on U. S. aircraft.

THE NATIONAL STEEL PROD-
UCTS CO., Dayton, O. Contrac-
tors to U. S. Government in all Air
Service Branches. Mfrs., of air-
craft fittings, parts and accessories.
Harry Lehman, Pres.; T. M. Heister,
Vice P’res. and Gen. Mgr.; Jos. G.
I.ehman, Secy and Treas.

METAL
PARTS
AND
MATERIAL

NORMA-HOFFMAN BEARINGS
CORPORATION, Stamford, Conn.
Branch Offices: Detroit, Cleveland,
Chicago. Norma-Hoffman *“Preci-
sion” Ball (open and closed type)
and Roller (standard and self-
aligning) Bearings, Thrust Bear-
ings.

DU PONT VISCOLOID CO.
330 Fifth Ave.
New York City
Pyralin Sheeting

Rods, Tubes and Spccialties

THE PARK DROP FORGE CO.
Cleveland, Ohio
Mfrs. of Aviation Crankshafts,
Camshaft, Connecting Rod
and Gear Forgings
Geo. C. Gordon, Pres.
Fred 1., Ball, Treas.
Chas. C. Dodge, Sales Eng.

EX-CELL-O TOOL & MFG. CO.
1200 Oakman DBlvd,,
Detroit, Mich.

PARTS CONTRACTORS
to the industry’s leading manufac-
turers. Complete facilitics for pro-
duction of aircraft engine parts of
more than usual accuracy. In-

quiries given prompt attention.

JOHN A. ROEBLING'S SONS
CO., Trenton, N. J. Aircraft Wire,
Strand, Cord, Thimbles, Ferrules,
Locking and Serving Wire, Weld-
ing Wire, Control and Ignition
Cables, Electrical Wires and Cables.
Horace E. Thorn
Acronautical Representative
Catalog A-3529

STEWART HARTSHORN
COMPANY

250 Fifth Ave., New York City
Mirs. of streamline and square sec-
tion tie rods complete with end
fittings for airplane external and
internal bracing.
.B. E. Bushnell, Director of Sales

J. M. Laying, Aero. Rep.

SKF INDUSTRIES, INC.

40 E. 34th St., New York City
Factories: Hartford, Conn., and
Philadelphia, Pa.

Mfrs. of Skayef Seclf-Aligning DBall
and Roller Bearings; Hess-Bright
Deep-Groove Ball Bearings; Thrust
Ball Bearings, etc. W. L. DBatt,

Pres.; R. . Runge, Vice Pres.

MACWHYTE COMPANY
2901 14th Ave., Kenosha, Wis.
Mfrs. of Macwhyte Streamline and
Round Drawn Tie Rods
Fittings for Tie Rods
Airplane Cord and Strand
George S. Whyte, Pres,
Jessel S. Whyte, Vice Pres,
H. E. Sawyer, Treas.

SUMMERILL TUBING CO.
3ridgeport, Montg. Co., Pa.
Mfrs. and warehousers of Seamless
Steel Tubing for Aircraft Industry
made to Govt. specification. Round,
Streamline and Special Shapes.

S. L. Gabel, P’res.
N. H. Wolf, Gen. Mgr.
H. C. Knerr, Metallurgist
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UNION SWITCH & SIGNAL
COMPANY
Swissvale, Pa.

Drop Forgings

HEYWOOD STARTER CORP.
6547 St. Paul Ave.
Detroit, Mich.

High Pressure Injection
Starters
for Aviation Engines
S. L. McKay, Pres.

F. B. Stover, Secy.

THE WOOD & SPENCER COM-
PANY, Cleveland, O. Manufac-
turers of Connecting Rods. Plain
and Castellated Nuts. Standard
and Special Taps. F. W. Wood,
Pres. and Gen. Mgr.: D. G. Miller,
Vice Pres.; A. K. Spencer, Treas.;
C. L. Reinke, Secy.

STROMBERG MOTOR DE-
VICES COMPANY
58-68 E. 25th St., Chicago, Il
Aircraft Carburetors
C. J. Stiger, Pres.
W. L. O'Neill, Vice Pres.
J. M. Miller, Eng. Chge. Aircraft

WYMAN-GORDON CO.
Worcester, Mass. Harvey, IlL
Aviation Dept: Worcester, Mass.
Mifrs. of Aviation Crankshalfts
and other vital Forgings
for the Acronautical
Industry

THOMPSON PRODUCTS, INC,,
2196 Clarkwood Road, Cleveland,
O. Thompson Valves and other
high grade hardened and ground
parts for airplane motors. Charles
E. Thompson, Pres.; Wm. D. Bart-
lett, Senior Vice Pres.; J. A. Krider,
Treas.; W. M. Albaugh, Secy.

MOTOR
EQUIPMENT

UNITED STATES HAMMERED
PISTON RING CO.
1222 So. Grove St.
Irvington, N. J.
Sgecial Airplane Rings
Albert W. Wenzel, Pres.
Oliver G. Whitney, Vice Pres.

THE B. G. CORPORATION
136 W. 52nd St., New York
B. G. MICA AVIATION
SPARK PLUGS
August Goldsmith, Pres.
George M. Paulson, Chief Eng.
Cable address: “Golsteco” N. Y.
Codes

A.B.C. sth Bentley

MOTOR
MANUFACTURERS

ECLIPSE MACHINE CO.
East Orange Plant, East
Orange, N. J.

Eclipse Aviation Engine Starters
and Generators
Types and equipment to suit
all requirements

ALLISON ENGINEERING CO.
Indianapolis, Ind.
Aircraft power plant engineering
and construction
Contractors to U. S. Army Air
Corps and Bureau of
Aeronautics, U. S. Navy
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AMERICAN CIRRUS ENGINES,
INC., 740 Wash. Ave., Belleville,
N. J. American mfrs. of famous
Cirrus 4-in-line Mark III 88-95 H.P.

engines. Aircooled. Light plane
engines. Col. R. Potter Camphell,
Pres.; Allan C. Hoffman, Vice

Pres.; A. G. Lloyd, Prod. Mgr.

VELIE MOTORS CORP.
Moline, 111,
Acronautical Engine Division
Velie M5 Engine
Velie Lo Engine
W. L. Velie, Jr., Vice Pres.
A. T. Huesing, Sccy.

AXELSON MACHINE
COMPANY
Randolph St. and Boyle Ave.
Los Angeles, Calif.
Airplane Engine Division
Axelson Airplanc Engines
approved by
Department of Commerce

WRIGHT AERONAUTICAL
CORPORATION, Paterson, N. J.
Manufacturers of aircraft engines.
Charles L. Lawrance, Pres.; Guy
W. Vaughan, Vice Pres. and Gen.
Mgr.; J. F. DIPrince, Seccy. and
Treas.; B. G. Leighton, Director of
Sales and Service; E. T. Jones,
Chief Eng.

E. W. BLISS CO.
Brooklyn, N. Y.

Radial Aircooled Engines
“Bliss-Jupiter” o9 cyl,, 450-550 H.P.
“Bliss-Neptune” 7 cyl,, 300-350 H.P.
“Bliss-Titan” 5 cyl., zoo-250 H. P,

F. C. B. Pagce, Pres.

F. D. MacKay, Vice Pres.

PARACHUTES

PACKARD MOTOR CAR
COMPANY
Detroit, Mich.
Manufacturers of Aircraft
Engines

FOLLMER, CLOGG & CO.
Lancaster, Pa.
Manufacturers of
“Positive Opener”
Parachutes

THE PRATT & WHITNEY
AIRCRAFT CO.
Manufacturers of Aircraft
Engines

F. B. Rentschler, Pres.

G. J. Mead, Vice Pres.

C. W. Deeds, Secy.-Treas.

D. L. Brown, Factory Mgr.

A. V. D. Willgoos, Chief Eng.

IRVING AIR CHUTE CO., INC,,
372 Pcarl St., Buffalo, N. Y. Cable
address: “Irvin Buffalo New York.”
Life-saving Parachutes for air-
planes, balloons and dirigibles.
George Waite, Pres.; Leslic L.
Irvin, Vice Pres. and Chief Eng.

SIEMENS & HALSKE, A. G.
Represented in U. S. A. by
K. G. Frank
Consulting Engineer
75 West St.,, New York City
Manufacturers of Aircraft
Engines
from 8o to 600 H. P.

RUSSELL PARACHUTE
COMPANY
1zoz Kettner Blvd., San Diego, Cal.
Manufacturers of Russell
“Lobe” Parachute and
Fabric Aircraft Accessories
European factory
British Russell Parachute Co.
London, Eng.
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PROPELLERS

PUBLICATIONS

HAMILTON AERO MFG. CO. |
Milwaukee, Wis.
Division of
United Aircraft & Transport
Corp.
Manufacturers of Metal and Wood
Propellers and all Metal
Seaplane Floats
Thos. F. Hamilton, Pres.

AERO DIGEST-
Published monthly by Aeronautical
Digest Pub. Corp., 220 W. 42nd St,,
New York City. Single copy, 35¢;
year subscription, $3; Canada, $3.50;
foreign, 84 Frank A. Tichenor,
P'res.; J. E. Horsfall, Editor; Wm.
A. Rogers, Adv. Mgr.

THE REED PROPELLER CO.
INC, 113 E. 55th St.,, New York.
Propellers with thin solid metal
blades. Both fixed pitch and ad-
justable pitch styles. Manufactured
and sold through licensees in U. S.
and abroad.  Protected by U. S. and
foreign patents. S. A. Reed, Pres.;
Willis Fowler, Secy.

AERONAUTICS (Formerly Popu-
lar Aviation), 608 So. Dearborn St.,
Chicago, Ill. Harley W. Mitchell,
Editor; R. Stuart Murray, Adv.
Mgr. Eastern office: 551 Fifth
Ave., New York City. Published
monthly.  Semi-technical — Aero-
nautics.

STANDARD STEEL PRO-
PELLER COMPANY
Pittsburgh, Pa.

General office and works:
221 7th Ave., W. Homestecad, Pa.
All Metal, Adjustable Pitch
Airplane Propellers
Harry A. Kraeling, Pres. and
Gen. Mgr.

SUPREME PROPELLER
COMPANY
1016 So. Santa Fe Ave.
Wichita, Kansas
Formerly Stone Propeller
Company
M. J. Stone, Secy. and Gen. Mgr.

AIRPORTS
Construction, Equipment,
Administration
Devoted exclusively to the ground
phases of Aviation
$5.00 Per Annum
Published Monthly at
Flushing, L.1.,, N. Y.

AIR TRANSPORTATION
The Weekly Trade Journal
of Commercial Aviation
New York City
Publishers also of the
Directory of the Aviation
Industry appearing
semi-annually

Published
monthly at 30
Church Street,
New York City.
A Simmons-Boardman publication.
Annual subscription $2. Strictly a
business paper covering every phase
of aviation from a technical, scien-
tific and practical standpoint.
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Airplane Designs—Continued

Curtiss Robertson Airplane Mig.
Co., 270.

Elias, G. & Bro., Inc., 277-278.

Fairchild Airplane Mfg. Corp., 279-
281. i

I-’okskchAircraft Corp. of America,
282-287.

General Airplanes Corp., 288-28g.

Great Lakes Aircraft Corp., 2g0.

Hamilton Metalplane Co., 291-292,

Huntington Aircraft Corp., 293.

Ireland Aircraft Inc., 294.

Keystone Aircraft Corp., 295.

Kreider Reisner Aircraft Co., Inc,,

Krnoll Aircraft Corp., 297.

Kreutzer, Joseph, Corp., 208.

Loening Acronautical Engineering
Corp., 299.

Mahoney-Ryan Aircraft Corp., 300.

Mono Aircraft, Inc., 30I1.

New Standard Aircraft Corp., 302-
303.

Pitcairn Aircraft, Inc., 304-306.

Sikorsky Aviation Corp., 307.

Spartan Aircraft Co., Inc., 308

Stearman Aircraft Co., 309.

Stinson Aircraft Corp., 310-311.

Swallow Airplane Co., 312.

Swift Aircraft Corp., 313.

Szekely, O. E., Corp., 314.

Thaden Metal Aircraft Corp., 315-
316.

Travel Air Mig. Co. Inc., 317-310.

Vought, Chance, Corp., 320-323.

Airplanes, production, 61-66; techni-

cal development, 233-246; designs,

247-323; approved type certificates,

383-385; exports, 417.

Airport Development & Construction

Co., 91, 460. )
Alrports, a publication, 46‘9.‘
Airports, 103-110; municipal, 104;

commercial and private, 104; auxil-
iary, 104; intermediate, 104; Army,
104; Navy, 104; list by state, 404-
413. .

Airsedan, see Buhl Aircraft Co.

Airships, 145-154; Army, 135, 130,
147, 148; Navy, 143, 149, 150; metal-
clad, 152.

Airships, Inc., 154, 355, 461.

Airway Age, a publication, 469.

Airways, 103-110; transcontinental,
107; European, 189-232; map, 216;
marking and lighting, 403.

Albania, 190.

Aldrin, E. E,, 359.

473

:‘\dle_\'an((llcr, J. D, 358.(:369.

Alexander Aircraft Co., 69-70, 457;

Eaglerock Bullet, 253. 7

Allen Co., 38.

Alliance Aircrait Corp., 70,
Argo, 254; Hess Warrior, 324.

Allison Engineering Co., 467.

Althouse, A. D., 330.

Aluminum Co. of America, 100.

Aluminum Industries, Inc., 100.

Amarillo, helium plant, 132

American Aeronautical Corp., 70, 457 ;

Marchetti 5-53, 255; S-56, 236 S-62
257,

:\méerican Aeronautical Sales Corp.,
462.

American Airports Corp., 91, 460.

American Airports Corp. of New
England, or.

American Bar Ass'n, 126; Committee
on aeronautical law, 126; National
Conference of Commissioners, uni-
form State laws, 126; model State
laws, 126-127.

American British & Continental Corp.,
17.

American Cirrus Engines, Inc., 8o, 468,

American Eagle Aircraft Corp., 7o,
4573 A-129, 258, 250.

American Gas Accumulator Co., g2,
460.

American Hotels Corp., 9r1.

American Neon Light Corp., 92, 60,

American Railway Express Co., 23.

American Telephone & Telegraph Co.,

457 ;

>

107.
American  Window Glass \lachine
Co., 18.

Ames, J. S., 128, 189, 386.

Amphibians, 236.

Amundsen, R,, 159, 169, 170.

Anderson, O. J., 16.

Anglo & London-Paris
Bank, 18,

Anhaeuser-Busch Co., 58.

Appropriations—Air Corps, 138: Bu-
reau of Aeronautics, 143; tables,
401.

Approved Type Certificates, airplanes
383-385; engines, 385-386. ’

Argentina, 190.

Aristocrat, see
Corp.

Armour Institute of Technology, 115,

Armstrong, E. R. 246; Seadf-omes’

National

General  Airplanes

246,
Atkins, R. W., 109,
Atlantic Coast Line R. R,, 13,
Atterbury, W. W, 14, 158,
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Ward, ID. A., 118.

Ward, L. C, 118,

Wardwell, D. P., 3509.

Warner, E. P., 189, 369.

Warner, J. W, 173-176.

Warner Aircraft Corp., 234: Scarab
348. ' ’

Warren, M. M., 10,

Warren, R. A, ogr.

I/Vgsp, see Pratt & Whitney Ajrcralt

o.

Watson, E. T., 18

Watson, Williams & Co.,, 18.

Webher, H. C,, 118,

Webster, W. F, 118,

Weet, H. S, 118.

Wegline, D. E,, 118

Wellington, Scars & Co., g,

West Coast Air Transport Co, 36

Western Air Express, Inc, 21, Y:g .;6

\\76“39?' Electri o
estinghouse Electric & \f .
08, 108, 244, 461. fe. Co.

Westinghouse Lamp Co., 461,

Wheat, G. S., 350.

[V hirlewind, see Wright Acronautical
Corp.

White, E. R., 392.

White, S. S., Dental \ffg‘ Co. 1c0
466. '

Whiting, W. 7, 180.

Whitman, Clarence, & Song oR

\Whitney, C. V., 109. T

Whittelsey Mfg. Co., Tnc,, Ro, 430.

’

Index

Wilkins, G. H., 157, 161, 163-167.

Willoughby, A. O., 392.

Willson, J. C, 16, 34.

Wilson, H. B., 118,

Wilson, J. R, 118

Winslow, I. C,, 118.

Winston, \W., 41.

Withers, J. \WV,, 116,

Wollam, C. K., 170.

\Wolverine Lubricants Co., 06, 163,

Wood & Spencer Co., 100, 467.

World aviation, 189-232.

Worthey, F. A., 350.

Wright, C. L., 118,

Wright, J. C., 118,

Wright, O., 189, 3069, 370, 3%6.

Wright, \W., 189.

Wright, W. J., 18,

Wright Aeronautical Corp., 19, 34, 88,
131, 234, 468; Gipsy, 340; M hirl-
wind, 350, 351, 352, 353; Cxyclone,

354. .
Wyman-Gordon Co., 100, 467.

see Consolidated  AAireradt

NPV-r,
Corp.

Yates, (5., 300.

Yellow Air Lines, 4.
Yost, I.. O., 300.
Young, C. M., 3060, 383.
Young, W. S, 118
Yugoslavia, 231-232.
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