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DEDICATION
For 1 dipt into the future, fur as human eye could see,
Saw the Vislen of the world, and all the wonder that

wolld be;
Saw the heavens Gl with cominerce; argosles of magic

sails,
Pilota of the purple twilight, dropping down with eostly
balea . . .

— Texxsysos “ Locksley Hall ®
Thie rolume iz dedicated to the memory of the arviafors
who have fallen in war and peace, and out of whose

endeavors there iz developing a aew art giving
man dominion over Earth, Ocean, Air
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INTRODUCTION

Tue Munufacturers Aireraft Association presents the Aireraft
Year Book for 1920, the socond of the sories,

In 1'(rt|1pilihg tlii:gI ﬁﬂume, Hm ,-‘lw..-imriutinn hﬂ-.a 1,1njﬂ}'t‘:| ll:e eordial
eoaperation of the Army, Navy, and the Toat Office air serviee. Ap-
preciation is due especially to Lieut. Col. I1. M, Iickam, Chicf of
the Information Group of the Armyv Air Serviee, Major Ernest L.
Jomes, alsn of the Information Group: fo Lient, Commander T E.
Byred, and Lieut. 1. B Averill, of Naval Aviation; and to Otto
Pracger, Seeoml Azsistant Postinaster General,

The Mannfacturers Aireraft As=oeiation believes that the Ameri-
ean publie realizes the fact that we, the pioneers in aviation, must,
and will lead the world.  Prior to omr entrance into the war, the art
was neglected @ the fow months of the confliet were taken i with an
industrinl effort, without parallel in the history of the Tnited States,
and noequaled, we belicve, in the results vigible when the Armistiee
was sigmedd, November 11th, 1915, On that date began o new perind
for aeronautics, and this volieme records what has heen accomplizhed
to the elise of 101140,

Manvracrveens Arerart AssocraTiox Isc

New York, Januery Isf, 190,
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Take the Wing= of the Morning and Fly to tlee U irermue=t Paite of the =ea
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CHAPTER 1

AIRCRAFT IN COMMERCE

when the seience of acronauties was released from war, and
permitted to demonstrate its possibilities in peaece, the earth
has been two-thirds flown aronnd,

The Atlantic Ocean has boen .ﬂatflﬂ}' erocsed four times, twiee in
heavier-than-air nuwhinv&, mul t“'iﬁ: J'n “.I{]!ITI"I"*[IJHIJ-H;.\‘ emf!_ n'rl.d,
to Ameriea — the diseoverer of the airplane — has gone the mateh-
less honor of first achieving this feat.

Many thimaands of persons — men, women and children — have
been earried s pussengers, for theee is hardly g eountey one ean think
of, not even exeepting China and the new Arabinn kingdom of 1Ted-
jas, in which civil aerial transport has not been attempted to some
degroee.

As cortain years, suel as those which |m|-|]lu'1'11 the first 'Elt‘.'h'ﬁi'nl
proof of some new progre<s by man, have pos=cd into history as the
opening of a new era, =0 the veur 1910 will be recorded as the be-
ginning of the Flyving Age.

What was propheev o venr ago is fultillod to-day,

“ The Afternoon Mail ™ i« o daily ocenrrenee, The routes from
Washington to Xew York and New York to Clieago are in regular
ﬂ!wr“fii‘ll], a“fl FI]i]’Iﬁ Hig I'II'II'I“'I.' I!'II-IIHI'I"|11"1'EIII| tiy E'q'll"l'_'l.' I!"lfi"']"ﬁ ﬂ'l'l.d
pan:'lll post to Omahin amd San Franeiseo,

Small sporting imachines wonld e opeeded, it wns anid — and we
have them now, land and wator tvpes, to meet the ineroasing di-
mand.

Comfortable acrial Tiners wonld bee evolved, we hopaed, and b Tast
summer we built them and ffew thewn, five sl cight and rwelve gus-
senger airplanes and sca planes,

The * froightor ™ wounld he next, it was pn-:]iu-li-ri. el Tretehitiora,
a3 this book goes to press=, ave takinge the air — hnge ships that carry
from fifteen howdred too =i thowsand povmd, inowdilivin e egnip-
ment, foel and erew.

Airp'[;mrs, F;H'pin.g_- Awift vigil over our Dorests, were viemalined,
amid i 1910 l'||rr_1.' W :u'lu:u“_\' the = ol =aving weil liveens aof ala]-

larz worth of property s alenplat liess LTHEIR live, Trom li1-~-r|'||:-l:ic3u|r
13

STKFE the signing of the Armistiee, November 11th, 1018,

LNIVERSITY OF MICHIGAN
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AIRCRAFT IN COMMERCE 15

bv reporting timber fires before the flames got beyond econtrol.

The long coast line of the United States, with its menace to ship-
ping, could well be protected by aircraft, was the declaration, and
late in 1919 the first airplane left Hazelhurst Field, Mineola, T.ong
Island, for the first patrol down the Atlantic shore.

The miner in remote regions, the oil operator plagued by bandits,
the rancher perplexed by the failure of motor or horse transport,—
these, we said a year ago, would have legitimate uses for aireraft.
To-day, planes are carrying oil field payrolls, enabling executives to
cover tremendous distances daily, and capitalists have called air-
plane manufacturers to their assistance in taking machinerv to a
rich but hitherto inaccessible gold mine, then removing the ore
to tidewater.

Most stimulating of all were the forecasts — visions, some said —
of a trans-Atlantie flight. My first impression,” said Lieut. Com-
mander A. (. Read, of the N.C.-4, “ on reaching Lisbon, was that the
Atlantic Ocean had shrunk tremendously in size.”

And so indeed it had, as had also the world — and man’s concep-
tion of them. Kipling, many vears ago, in his classic “ The Night
Mail,” deseribed the flight between suns from England to Canada,
and shortly after Read flew the Atlantie, Capt. John Aleock took off
from Newfoundland at dusk and early the next morning came down
in Ireland.

Fiction had become fact.

Since then, flight has followed upon flight in the United States, a
pleasure *“ hop ™ at the village airdrome, a “ taxi ” to Atlantic City
or Catalina, races to Canada and across the continent, a jaunt around
the rim of the United States, a business cruise to Cuba, and now, as
the vear closes, a flight from England to Australia.

Thus, in twelve months time, we have seen an art, born but a short
time before the World War and confined within military limits
during the progress of the conflict, struggle for acceptance as a new
factor in commerce.

The year, in so far as the United States was concerned, has been
unique.  Whereas, on the signing of the Armistice, the other great
powers, Great Britain, I'rance, Italy and Japan, recognized the im-
portance of aireraft, not only in commerce direct, but as an indis-
pensable element in national defense, and appropriated hundreds
of millions of dollars for the encouragement of the art, our Govern-
ment halted for months between two opinions, with the result that



'I|,'|1|.|.|,|rq view of the :11ui-'--], W ;|-l|ir|:_r1-~|| || { “'llllrtl‘h_\ 17, S, Air Service,)



AIRCrRAFPT IN COMMERCE 17

the industry was hard pressed, and the improvement of types was
gravely delayed.

That we are demonstrating the practicability of aerial transport,
is due to the courage and the patience, the vision and the persistence
of the men who designed and built and flew the eraft which have
startled and inspired America.

Presext Axp Propanrr Uses oF AIRCRAFT

To enable the reader to visualize the impressive scope of aerial
transport, there is offered the following tabulation of present and
probable uses of aireraft:

(“Tops ” at fairs, expositions, and car-
nivals.

(lomnmuting, intercity travel.

Overtaking stecamers and trains.

Aerial ferries.

Passenger and (.‘umpvtit'iun n:q'ith l'i.liI and' water trans-
Freight Service....... ) portation Imf-s','uwreasmg as t]II‘I'E',
alue and facilities govern and as air-
craft develop in providing economi-
cal and regular service.

Establishing new means of communi-
cation with regions hitherto inacces-
sible or negleeted by rail and steam
lines,

'leeﬂﬂlr{.{rﬂlll‘lllg: In private ships;

in chartered liners,
{F]}'ing to golf, baseball, foot-
Pleasure and Sport. ...... ] lmll,. polo, ete.
Establishment of new ree-
ords,
Aerial combat for points.
i Exhibition flying.
Racing.
Amateur photography.
Flving to hunting and fishing
. oronnds.,
Hunting and fishing in air-
craft.

| Sport
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Advertising and Publicity
(Demonstrating general
atility in business.) . ..

Extension of Personal
Supervision by Executives

Miscellancous. . ........ .

| Rural )

Selling goods.

Quick deliveries.

News and photographic services.
Circulation of publications.

r("wm{)etillg with rail and wa-

[Interurban{  ter and being chosen for

speed or certainty,

"Farms.
Ranches.

Oil Properties.
| Mining.

[ Exploitation of urban and rural real

estate.

('ity planning and improvement, ter-
minal problems, parks, ete.

Survevs and railroad routes.

Inspeetion, power, telephone and tele-
graph lines,

Police patrol.

Fire patrol.

Architeetural studies of groups.

Reporting of great construetion proj-
cets,

Inspection motion picture * locations.”

Aerial ambulanee,

Resene work:  Flood : Fire.

Private mapping enterprises,

Patrol  against  depredations of any
character.

* Locating ™ timber,

CIVIL USES BY NATIONAL AND STATE GOVERNMENTS

Aerial Mail and

I'ranscontinental.
Transoceanie.

Paveel Post .o vawis 1 Deliverie< to and from steamers at sea,
LI.““HI States<-Canadian.



n New York and Atlantic City, Summer, 1910,
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National,

Forest Patrol......... {
State.

Customs Service
State Constabulary. ... “{(Jumk movement of guards and troops

and patrols for law and order.

Rescues.
Coast Patrol......... . »1 Locating submerged wrecks.
Lighthouse tender service.

Mapping (General)

Fisheries Research

River and Iarbor Projects

Forest and Field Photog-
raphy for Isolating In-
fected Timber or Crop
Areas.

Coast and Geodetic Survey

Conservation and Water supply, power, irrigation, swamp
Engineering Studies drainage, ete.

(Exploration of areas superficially ex-
amined.

Exploration of upper air.

Meteorological instrument tests,

Gieographical study.

| Astronomy.

Scientific ............. 2

Of these varied uses, the transportation of passengers and freight,
without doubt, will eventually beeome the most important.  Notwith-
standing that development during the first vear has been somewhat
delaved, due, first to the lack of airdromes — permanent landing
fields — and, also, to the faet that American manufaeturers were not
permitted to attempt commercial designing until well after the
signing of the Armistice, the primary steps have already been taken.
“ Hops” at fairs — were the logical consequence from exhibition
flying of pre-war dayvs, the difference being that then the people
gazed in wondering disapproval, while to-day they, too, would fly.




Davton Wright O, Aerial Coupn



ArcraPT IN COMMERCE IR AR : 23

Commuting by wealthy owners of aireraft began as early as last
summer and continued through the winter. There is in this com-
muting a prediction of the time when cities shall be released from
the confines now imposed upon them by inadequate rail transporta-
tion. Whereas 17 to 20 miles is the comfortable suburban distance
by train at present, the aero commuter does his day’s work and —
granted the establishment of proper terminals — is a hundred miles
in the country an hour or so later.

There has been much commuting and inter-city travel, trips being
made with inereasing frequency between such points as New York
and Washington, New York and Buffalo, Cleveland and Dayton,
("leveland and Chicago and on the Pacifie Coast between San Fran-
ciseo and Los Angeles; and between Portland and Seattle.

Notable flights have been made by civilian aircraft such as the
first regular passenger service in Acromarine flving boats between
New York and Atlantie C'ity; the trip which Mrs. S. E. J. Cox made
in her Curtiss Oriole from Houston to New York, the frequent trips
by Davton-Wright De Havilands out of Dayton and the Thomas-
Morse two-seaters out of Ithaca. The Curtiss Eagle and the Glenn
I.. Martin army transport, the one seating eight and the other
twelve people, have made scores of flights with official and eivilian
passengers.  Out in California a company does a prosperous * ferry ”’
business between the mainland and ("atalina Island, in Clurtiss boats,
An enterprising Seattle man, on missing a coastwise steamer, ’phoned
for a Boeing seaplane and in this he overtook the slower water craft.

AERIAL TRANSPORT

The two principal features in which aerial transport differs from
other means of rapid transit are high speed and the ability to fly
in a straight line between any two points on the earth. It follows
that aircraft save time under two headings and it 1s preeisely this
feature which gives aerial transportation an immense superiority
over vehieles of the road and of the sea.

Aireraft, and in particular heavier-than-air machines have to-day
reached a state of finality which make the operation of acrial trans-
port services a question of landing and housing facilities alone. The
record of safety and reliability establizhed in the all-vear-round
operation of the United States Aerial Mail Serviee proves conelu-
sively that modern airplanes are for all practical purposes independ-
ent of weather eonditions.
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AIrcrarT IN COMMERCE 25

In Europe, where the importance of acronautics in its military and
civil application is better understood by a large section of the public
than in the United States, airplanes are already being widely used
for the transportation of passengers and a certain tvpe of goods. In
the latter category are included goods relatively light in weight and
costly in value where rapid transit is a factor of importance and food
supplies which are perishable and highly marketable at certain sea-
sons. As a specific instance a daily passenger service has been op-
erating with marked success between Paris and London since the
summer of 1919,

As has been said above, it is the time element which plays an im-
portant role in acrial transport, that makes this method of travel
more desirable for routes of 200 miles and over than any other means
of convevance. At the present stage of acronautical development the
commercial speed of a well designed transport airplane can be taken
to average from 85 to 90 miles an hour. This is the speed which
an airplane can be counted upon to furnish on the average daily run
regardless of adverse weather conditions.

A cruising speed of 90 miles an hour means that the aerial pas-
senger will be able to reach Chicago from New York in about eight
hours and San Francisco, 'with two intermediate stops of one hour
cach, in about 32 hours as against the 20-hour railroad trip to Chi-
cago and the five dayvs or more required for reaching the Pacific
('oast.  The time the tourist and business man will save thereby
represents 60 per cent. of the time which is to-day wasted in
traveling.

During the last railway strike in England airplanes were used on
an immense scale for keeping up communiecation between various
citics. Passengers, newspapers and perishable goods such as milk,
fruit and vegetables were carried through the air at high speeds and
to the satisfaction of all concerned. This was an especially illustra-
tive case of how aireraft can supplement the existing means of
transit in case of emergency.

But the usefulness of aerial transport is not limited to this kind
of work. Passenger and express airplanes are being put into serv-
ice and planned all over Europe, and France, Great Britain and
Italy are making a powerful cffort to assist the development of
commercial air fleets with all means at their disposal. This assist-
ance manifests itself chiefly in two ways.  On one hand, the Brit-
ish, French and Ttalian Governments have laid out a compre-



The Thomas-Morse Sport Plane over Cavuga Lake.
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hensive plan for a system of airways across their respective countries
and linked up with other aerial routes in the Colonial possessions.
On the other hand, a system of premiums has been devised to enable
air transport companies to face adequately the initial outlay of their
services. These premiums will be paid in proportion to the service
rendered (number of passengers carried over a minimum distance)
and with regard to the rapid adaptability of commercial aireraft to
warfare. A regular passenger serviee alreadv operates between
France and Morocco, and it is expected that before the end of 1920 a
similar service will exist between Great Britain and India and possi-
bly Australia. _

In this country the transcontinental reliability race organized by
the Army Air Service was a pioneering achicevement of consider-
able value and served to point out with great forcefulness the utter
lack of airdromes in all sections of the United States. - A 32-hour
passenger airline from New York to San Franecisco is entirely feasi-
ble to-day with the machines now built. But the operation of such
a line 1s not possible to-day owing to the lack of suitable landing,
housing and supply facilities.  When this sitnation will have been
remedied nothing will stand in the way of the linking of our principal
centers of operation by commereial air serviees.

PLEASURE AND SPORT

Fly!

Those who have flown will tell vou that no sensation of motion
previously experienced ean equal that of airplaning, they will tell
you that no land or water vehiele, though powerful, can give one
such a feeling of mastery as aireraft; they will tell you that no moun-
tain, however high, can approach the view of surpassing beauty un-
rolled beneath the aviator.

Since hostilities ceased in 1918, several thousand army and navy
training airplanes have found their way into the hands of sporting
and commercial users.  While these planes, land machines, hydro-
airplanes, and flving boats were of distinet military tvpe, thev ae-
celerated the demand for the newer sporting or pleasure designs
brought on the market toward the elose of 1919,

Long distance cross-country contests, flights for Liberty Loans and
for army and navy recruiting, the week-end pleasure runs of govern-
ment pilots, the day in and dayv out trips of the Xerial Mail, thon-
cands of easual ** hops ™ by the curions, and the inercasing ** taxi 7



What you will see going South. Hampton Roads, Va., viewed from the air,
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passenger-carrying service, cease to astonish ; rather do they illustrate
the confidence which the public is placing in the airplane as a sport-
ing vehicle.

Nor is flying destined to be limited to the rich. Estimates on the
cost of operating a typical land or water machine compare favorably
with high class and high speed motor cars and motor boats.

During the season of 1919, football games were attended by sev-
eral parties in flying machines, while seaplanes made trips along the
Atlantic Coast to various sporting events. These were prophetic of
the time when the polo field will be surrounded by parked single and
two-place tractors, flown from long distances by their sportsmen
owners. Upon the conclusion of the game they will take off, one by
one, from between the lines, for whatever refreshments that replace
the cocktail hour. Shark-shooting and duck-hunting, if no law in-
tervenes, will be done from water machines. Aecrial clay pigeon
shoots will be more stimulating than of old. This year’s cup races
will be viewed from aloft and the newspapers will ecarry air pictures
of the events. There is now nothing novel in flying in groups, so
we may expeet sociable tours, just as, in the ecarly days of the auto-
mobile, club runs became popular.

After a season at Newport, guided by radio, air llghthouses and
balloons, the flying boat and l1;.dr0*11rplmle sportsman will start
down the coast in casy stages, A brief visit at Old Point. Follow-
ing the inside route, through canals and small rivers, a few days will
be spent in shooting geese in Currituck Sound. Perhaps a stop at
Elizabeth City, across the Albemarle, and Pamlico; a visit to the
descendants of the  Lost Colonies ” and the Indian tepees at Manteo,
on Roanoke Island, where Sir Walter Raleigh founded the new
empire.

It was ouly a few miles distant, at Kitty Hawk, where, seventeen
years ago, the Wright Brothers solved the age long mysteries of hu-
man flight. A few friends will be taken up from Charleston during
the stay, and thence on to Daytona and Palm Beach. Later a jaunt
across to C'uba, to Porto Rico, and to San Domingo. Perhaps a
week’s stay in the West Indies and thence down the East Coast of
Central America, over through the Panama Canal and up along
the West Cloast to Seattle.  During the summer of 1919 flights to
Cuba and up the Pacitic Coast were made.

As a sporting vehiele, the dirigible is coming into favor, bearing



3 El -
J ik - A . ; = .
Lig = v -
] - - . s H
e o - S,
d - 2 lx;-lﬂ.-d..._a — g -

“The Ever-flecing Horizon.”  The Aerial kExpress passes over the more leisurely dirigible
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to the airplane somewhat the same relation as the slower yacht bears
to the swift speed boat.

International airship races will come into vogue and rival motor
track racing. These will be in classes, the same as motor racing
is divided into groups in accordance with cubic displacement, or as
vachts are rated, by length. There has been no airship racing since
1909, but foreign governments, late in 1919, were planning competi-
tion calculated to stimulate the flying game, not only from the sport-
ing point of view, but for the development of lighter-than-air craft.
Airplane racing is definitely established in popular favor.

One obstacle, inadequate landing facilities, which stood in the way
of the normal development of sporting aireraft, is being removed.
Fortunate 1s he who has sufficient room on his country estate to con-
struct a hangar and lay out a landing field, or who has a body of
water near his home, upon which his flying boat may alight. Real-
izing both the need and the insistent demand, ecities throughout the
United States are preparing municipal air harbors for public use.
In many places, provision is made for the shelter of land and water
aircraft and it is planned to offer maintenance facilities wherever
possible.

The flying sportsman has found a way to utilize the inland waters
of the United States in a way undreamt of by those who improved
them. All the way down the Atlantic Coast there are protected
waterways, which were designed to carry slow-moving surface craft.
This transportation, however, has never developed and it is entirely
probable that, in the near future, these inland waterways will be
more generally used by flying boats than by barges or vessels of
similar shallow draft. Indeed, many believe that the flving boat
and hydroairplane has distinet advantages over the land machine,
when it comes to sport. For one thing, one never needs to seek out
a landing place but is alwavs within gliding distance of safety.
Again, hydroairplaning provides all the thrills of motorboating to
which are added rarer jovs of actual flight.

However, each tyvpe of machine to its proper place. With the
development of landing fields and with the improvement of land
tyvpes, their use for sport is increasing rapidly. Machines have
been developed with very low landing speed. This means that in-
stead of a huge field being required, a comparatively small harbor is
all that is needed.

All this is in process of evolution. Before long we shall see
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sportsmen and owners competing among themselves and with army,
navy and special pilots, in the establishment of new speed, duration,
altitude and eclimbing records. |

Long distance tourthg, after-dinner spins, morning bracers, will
come into vogue. Aireraft for golf, tennis, polo and the games,
friendly brushes over the river; flving to the hunt — aircraft offer
comfortable pleasure, exhilaration, speed, limited only by the ever-
flecing horizon.

ADVERTISING AND PUBLICITY

Does business believe in advertising ?

Does it believe in advertising when such publicity can he com-
bined with selling goods or making quick deliveries? The answer
has as its corollary the use of the airplane, as clothing, chewing
gum, spark plug, tvpewriter and fountain pen manufacturers and
department stores have proven to their satisfaction. In repeated
Curtiss and Acromarine flights, notably one which the Aeromarine
made to Cuba and the (urtiss to New York from Buffalo, the utility
of aireraft in advertising and publicity opening the way to general
business uses has been demonstrated.

(Commerecial photography is another of the general business uses to
which aireraft are being put.  Aerial photography as a whole, in-
cluding commercial work, is of such importance that a section is
devoted to the subject elsewhere in this chapter.

Newspapers have been quick to adopt the airplane in the gathering
of news, the taking of photographs and the circulation of the various
issues. Immediately after a marine accident of considerable pro-
portion off New York City last summer, the manager of one of the
largest press associations called the office of the Manufacturers Air-
craft Association.

“ Sometime we are going to need a flving machine quick,” he said,
“and we want to know where one can always be had and how soon
it can be made ready for our use.”

This service is now available.

AIDING THE EXECUTIVE

Why do we pay extra fare to ride on fast trains, or why pay 10
cents additional for a special delivery letter ?

In the obvious answer lies the reason executives, who desire to
keep in personal touch with branches, have found in the airplane a
means of transport superior indeed to rail.



Airplane Architectural Studies — 1. Plaza Hotel, New York City. 2. Manhattan Bridge as seen from the air. 3. Detail Aerial pho-
tograph of Statue of Liberty. 4. New York City Sky Line photographed from the air. 5. Airplane view of New York City
Police Headquarters. (Courtesy U. S. Air Service.)
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In executive work in rural communities, the airplane has already
become established. Sales in considerable number have been made
to owners of great farms and ranches, and to oil and mining operators.

Among the miscellaneous uses to which busihiess is placing aircraft
may be mentioned the exploitation of real estate. A New York firm
had a client who wished to build a hotel, but was uncertain as to
the location proposed. ITow would it look when set in surround-
ings of which he had scen but little, and that from the street or a
near-by roof? So the firm emploved a commereial acrial photog-
rapher, and the trick was done.

Great construction projects are being watched from the air, eity
improvements are being planned and fire and police patrols earried
out. The acrial ambulanee has been demonstrated in the Army and
in civil practise and in at least one notable instance — at Corpus
Christi, Texas — airplanes have been used for flood rescue work.

AERIAL MAIL SERVICE

The Aerial Mail Service of the U, S, Post Office Department has
been in operation dailv, except Sundav, between New York and
Washington for cighteen months; and between New York and Chi-
cago daily for six months. It has been suecessful from the start.

To-dav, the Aerial Mail planes are daily covering a total distance
of 1,906 miles of territory and are earrving an aggregate of 2,100
pounds of letters.

During the last fiseal vear, only 4.4 per cent. of possible trips were
not attempted, and that out of a total of 138310 miles. There were
flown 128,255 miles, a performance of 92.73 per cent. During the
same period there were only 37 foreed landings due to mechanical
troubles in flight.

In the operation of the Aerial Mail for nearly one year and seven
months, covering 405,563 milex of flving, there have been lost but
four pilots in erashes, a ratio of one futality to 101,391 milex,

The reception which the Nerial Mail met, when first proposed.
Mareh 6th, 1912, was similar to the popular indifference displayved
by the American people for yvears toward the airplane itself. Con-
gress refused to grant an appropriation of $30,000 for acronautical
experimmentation requested by the Post Office: Departinent. s a re-
sult, it was not until <ix vears later = May 15h, 1915, that the
first Acrial Mail route was established between New York and
Washington,
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Again following a course similar to that traced by the airplane
itself, the Aerial Mail demonstrated its worth, aroused the keenest
interest, and, within six months, was sought by representative cities
in many parts of the United States. There is no doubt that the
Aerial Mail took a major part in awakening the consciousness of
America to the faet that commereial aeronauties  had arrived,” and
was disputing the monopoly hitherto held by rail, road and water
transportation. . On May 15th, 1919, the Aecrial Mail was estab-
lished between Chicago and Cleveland and on July 1st, 1919, the
route between Cleveland and New York was opened. As this book
goes to press, C'ongress is considering a $3,000,000 appropriation for
the fiscal vear commencing July 1st, 1920, which will permit the
operation of one round trip daily by the Aerial Mail between the
following points:

New York — San Francisco.

Pittsburg — St. Louix — Kansas City.

Boston — New York.

Washington — Atlanta.

Thus the continent will be spanned from East to West, and from

North to South.

Story or OPERATIONS

When the Aerial Mail was established, it was conducted by the
War Department in connection with its work of training aviators.
The service continued under the military until August 10th, 1918,
when it was taken over by the Post Office Department and placed
under the immediate direction of Otto Praeger, Second Assistant
Postmaster General.

The only equipment available at that time — the war still being in
progress — was such as could be released by the Army Air Service.
A few Curtiss J. N.—4-1II training planes, equipped with Hispano-
Suiza engines, and having a capacity of 200 pounds of letters were
obtained. With the signing of the armistice a number of De Havi-
land 4s and Curtiss R.—4s were turned over to Mr. Praeger by the
Army and in these 400 pounds of mail were carried. The Curtiss
machines performed remarkably, but the De Havilands, designed
wholly for war purposes, lacked the strength necessary for commer-
cial flying. But the Post Office Department had no funds at that
time with which to develop strietly mail-carrying types; it had only
the surplus military equipment from which to draw.
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The Aerial Mail Service thereupon set about transforming the war
machine. Its acronautical engineers, cooperating with the staff of
the L. W. F. Engincering Company, developed changes which re-
sulted in a comparatively satisfactory plane. A much stronger land-
ing gear was substituted, the fuselage was strengthened and the
cockpit and cargo compartments were re-arranged. It was this re-
built “ ship ” that enabled the Aerial Mail Serviee to evolve the
longer and more hazardous New York-Chicago service out of the
Washington-New York laboratory run.

On May 15th, 1919, the anniversary of the establishment of the
New York-Washington line and the opening day of the route be-
tween Chicago and Cleveland, the public was invited to witness the
flight of the mail planes at Belmont Park. New York, and College
Park, Washington,

The two airplancs that took to the air on this anniversary, one
leaving Washington and one leaving New York, were Curtiss-ITis-
panos, the same that carried the mail a vear before and had been
constantly in the serviece pulled by the same motors.  One of these
had been in the air 164 hours, flving 10,716 miles, and had earried
572,826 Jetters. It had cost, in serviee, per hour. $65.80.  Re-
pairs cost $450.  The other plane had been in the air 222 hours,
flving 15,018 miles, and had ecarried 485,120 letters. Tt cost in
service, per hour, $48.34,  Repairs to this machine cost $1,874.76.

In addition to the six planes with whieh the serviee was opened,
and which were in operation on June 30th, 1919, there were 42
planes in service on the two routes in operation on that date, namely,
between Washington and New York and Cleveland and Chicago —
48 in all.  On December 1st there were 90 planes in serviee.

NEW YORK-WASHINGTON ROUTHE

The record of the entire serviee between New York and Wash
ington shows 92 per cent. of performance during the entire vear,
representing 128,037 miles traveled and 7,720,540 letters carried.
The revenues from airplane mail stamps amounted to $159.700 and
the cost of service to $1:37.900.06,

The average flving time between Belmont Park, New York, and
College Park, Washington, was 3 hours and 50 minutes, while the
time from Washineton to New York was 3 hours, 30 minutes.  The
diserepaney is due to the prevailing winds from a westerly diree-
tion. One round trip was made dailv, except Sunday. .\ stop for



First Delivery of Aerial Mail at Sea.

Aeromarine Flyving Boat overhauls 8. S,

(Wide World Photo)

Adriatic and drops pouch on deck, August 14, 1019
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exchange of mail was made at Philadelphia each trip. By this
service mail between New York and Washington was advanced 2 and
15 to 3 hours over train service. In addition to airplane mail there
is despatched daily from Washington to New York letter mail from
southern points, connection made up to carrier districts in New
York, which mail is delivered in New York the same afternoon in-
stead of the following morning. On July 19th, 1919, the stop at
Philadelphia was discontinued, and by changing tvpes of planes the
flying time has been reduced 30 minutes in each direction.

NEW YORK-CHICAGO ROUTE

The Aerial Mail between Chicago and C(leveland, begun May 15th,
1919, advanced the carrier delivery of letters at Cleveland and Bos-
ton by 16 hours and at Albany, New York and Springfield, Massa-
chusetts, 6 hours.

Mail from San Francisco and the entire Pacific Coast states, from
South Dakota and Northern Illinois, from Northern Minnesota and
Northern Wisconsin, from North Dakota and Montana and from
Kansas City and the entire Southwest, put on certain trains, reached
Chicago in time to make connection with the Aerial Mail cast
bound. The Aerial Mail from these trains is taken direct to the
Acrial Mail ficld. Under this arrangement, this mail is delivered
in Cleveland and Boston on afternoon deliveries instead of the fol-
lowing morning. At Albany, New York City and Springfield, Mas-
sachusetts, this mail catches morning delivery instead of the after-
noon following.

Letters mailed in New York City in time for New York Central
train No. 19, leaving at 5:31 p. M. reach Chicago in time for 3
o'clock afternoon delivery by carrier instead of the following morn-
ing carrier delivery as would be the case if sent through by train.

July 1st, the full airplane route New York-Cleveland-Chicago was
ofticially opened.

NEW ROUTES AND EQUIPMENT

"The Acrial Mail Serviee, by early fall, 1919, was confronted with
two problems — the establishment of new routes and the develop-
ment of new equipment. The engineers of the Aerial Mail Serviee,
cooperating with the Army Air Service and with municipalities had
laid out proposed lines to the Northwest and to San Franeisco. This
was principally a matter of charting and establishing necessary ter-
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1. Loading Mail in Curtiss R.-4. 2. D.H. plane with mail compartment. 3.
Transferring mail from truck to plane. 4. Headquarters of Aerial mail at
Belmont Park., N. Y. 5. General view of mail field, Belmont Park, N. Y.
6. Aerial mail pilots looking over the route,




42 AIRCRAFT YEAR Book

minals. Then came an interesting and highly significant experi-
ment, conducted with the cooperation of the International Merecantile
Marine, Operators of the White Star Line, and the Aeromarine Plane
and Motor C'ompany.

The experiment consisted in dropping a mail bag from a flving
boat onto the deck of a liner at sca to expedite the movement of over-
seas mail which arrives too late to be delivered on board outgoing
steamships.

A special chute was construeted on one side of an Aeromarine
flying boat to permit the dropping of a mail bag which was enclosed
in a water proof container. To the latter there was attached a thin
steel eable, 200 feet long, the other end of which had seven short
branches, each weighted with a two-pound bag of shot.  The idea
was to have this weighted end wrap itself around the stay running
between the fore mast and the fore main mast of the steamship when
the trailing eable would strike it, and thus jerk the mail bag out of
the chute in which it rested on the flving boat.  To lessen the impact
on the stay, rubber band shock absorbers were inserted in the cable.

After preliminary experiments, conducted at the works of the
Aeromarine Plane and Motor Company, had conclusively proved
the feasibility of this scheme, it was decided to test the Aerial Mail
delivery under actual operating conditions.

On August 14th, an Aeromarine fiving boat, piloted by (. Zim-
merman, took on board a mail pouch weighing 100 pounds and, des-
pite a 30-mile gale and rain storm. flew out to sea after the liner
Adriatie, which had left 114 hours previounsly.

The pilot caught up with the liner near the end of the Ambrose
Channel.  After the weighted end of the eable trailing from the
seaplane had canght in the liner's rigeing. the mechanie pulled the re-
lease deviee and the mail bag fell into the sca alomg side the vessel
as had been expeeted and was sately hauled aboard.

The importance of this remarkably snecessful experiment, which
was carried out under adverse weather eonditions, is obvious,  David
Lindsay of the International Mercantile Marine Company stated
that if this method were adopted by steam=lap eompanies, fully 18
bours could be saved by transatlantic liners ontward bound.  Not
only wonld it he possible to transfer Tate mail to the steamship
thiz manner, but the steamers would be able to take on cargo up to
the last moment before <ailing and then reecive the completed mauni-
fest by scaplane delivery far out at =ca.  The experiment eaused
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several steamship lines to take aireraft into comsideration in their
plans for the future. It undoubtedly hastened the decision to estab-
lish United States-Cuba air service, because of the attention that was
attracted to aerial transport over the sea.

A CANADIAN EXPERIMENT

The Canadian Government is desirous of promoting the Aerial
Mail. :

To W. E. Boeing, President of the Boeing Airplane Company of
Seattle, goes the distinetion of having first carried international mail
in North America. On March 3rd, 1919, Mr. Boeing, in one of his
scaplanes, accompanied bv Edward Hubbard, assistant pilot, flew
from Vancouver, British Columbia, to Seattle, a distance of 200
miles, with a bag of letter mail. The trip was authorized by the
Canadian Post Oftice and the bag was officially reccived in Seattle,
by the mayor of that city.

As a result of this flight, mail contractors in Alaska are investi-
gating the possibilities of using the airplane instead of the dog sled.

While oceanic mails were being planned, it became evident that
multimotored cargo ships must be provided if the Aerial Mail Serv-
ice was to reach San Franeisco. Thus the Department set about
the construction of fourteen two and three IHispano-Suiza or Lib-
erty motored airplanes, ranging in eargo capacity from 1,500 to 6,000
pounds, according to the length of the flight. Six of these great craft
have been built and delivered by the Glenn L. Martin Company and
four are under construction at the plant of the Thomas-Morse Air-
craft Company, while the L. W. F. Engincering Company is build-
ing others. Full deseriptions of these cargo “ ships ” are printed in
Chapter VIII. |

Another notable engineering development carried out by the De-
partment in cooperation with the L. W. F. Company, was the re-
construction of a De Haviland 4 into a twin-motored plane, which
has developed a speed of 103 miles an hour, will maintain horizontal
flight with one motor and carry 800 pounds of mail. Thus the
Aerial Mail provides a commercial use for more of the military
equipment accumulated during the war.

The Aerial Mail has been the means of developing scientific aids
for commercial aerial transport.

At the suggestion of the Department, the Bureau of Standards has
developed a field-marking radio device which will enable a pilot to
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land exactly in the center of this landing field although it may be
shut in by clouds, rain, snow or fog, from an altitude of three to
four thousand feet within the proximity of the field. As elevated
antenna systems are manifestly dangerous to air navigation, the
Aerial Mail Service experimented extensively in radio transmission
and perfected an antenna only 20 feet Ligh, highly directional and
admitting of sharp tuning with remarkable transmission results.
The installation of high powered stations in the vicinity of flying
ficlds is, therefore, made possible. Ifforts are being made to pro-
vide and perfect a practical visual signal which will take the place
of the present audible signal. This will greatly enlarge the field
of operation.

Complete telegraphic communication will shortly be installed,
together with triangulation stations, which will allow the utilization
of a complete despatching system whose main funetion will make it
possible for distant points to locate planes accurately at any moment
during flight. Distant controls are also being developed in order
that the Department at Washington may get in communication with
any pilot in flight by means of radio telephone.

Another contribution to aviation is now being worked out with ex-
cellent prospects of success in the shape of a non-magnetic and non-
gyroscopic compass.

Extensive experimentation has been conducted with respect to a
new tyvpe of fuel. Airplanes have been flown on regular daily
schedule over a period of several months with this fuel with excel-
lent results.

The Department has been keenly alive to the important matter of
fire protection and has equipped its planes with fireproof bulk
heads and extinguisher systems with crash release device.  Improved
fire protection systems are being installed in the larger craft now
under construction.

BAD WEATHER DEFIED

“The Mail must flv” has been the order; and the Mail has
flown. The operation of the service every day in the year except
Sunday, between Washington and New York and daily between
Cleveland and Chicago, encountering all sorts of weather conditions
and meeting them successfully, has further demonstrated the prac-
ticability of employing the airplane for commereial service.

The Aerial Mail has been maintained, throughout the year end-
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ing May 14th, 1919, with a record of 92 per cent. gales of excep-
tional violence — from 40 to 68 miles an hour— and heavy snow
storms being encountered and overcome. Out of 1,261 possible
trips, 1,206 were undertaken, and only 55 were defaulted on account
of weather conditions. During rain, fog, snow, gales and electrical
storms, 435 trips were made. Out of a possible 138,092 miles, 128,-
037 miles were flown. Only 51 forced landings were made on ac-
count of weather and 37 on account of motor trouble.

Pilot J. M. Miller, who was formerly a naval flier, made the flight
from Philadelphia to New York in a Curtiss -4 with a 400 horse-
power Liberty motor, rising from the field against a 43-mile gale
and arriving in New York through a blinding snow storm with a
wind velocity reported by the weather bureau to be 68 miles an hour
and which was 15 per cent. greater at the altitude at which he flew.

One of the lessons learned from the operation of the Aerial Mail
during the year, is that the element of danger that exists in the
training of aviators in military and exhibition flying is almost en-
tirely absent from postal — or commercial — flying.

Mr. Praeger, in reporting to the Postmaster General the opera-
tions for the year, says that the record of the Air Mail Service, which
includes flying at altitudes as low as 50 feet during periods of marked
invisibility, throws an interesting light on this question. During the
year, more than 128,000 miles were traveled, no airplane carrying
the Mail had ever fallen out of the sky, and there had not been a
single death of an aviator in carrving the Mail.

Between May 15th, 1919, and November 1st, however, three pilots
lost their lives, due to bad weather and low visibility. Directional
radio will, in future, eliminate casualties from these causes, it is
believed. The only other deaths by aceident which have occurred
were those of an aviator who made a flight to demonstrate his quali-
fications as an aviator and of a mechanic who fell against the
whirling propeller of a machine on the ground. Only two aviators
have been injured seriously enough to be sent to a hospital. Other
accidents consisted mainly of bruises and contusions suffered by
planes turning over after landing.

Forest Fire PATrROL SERVICE

The total surface area of the timber lands in the United States,
including national and privately owned forests, is estimated at
550,000,000 acres, that is, about one-fourth the area of the whole
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country. No exact figures are available on the total value of these
timber lands, but the National Forests, which on June 30th, 1919,
covered 174,261,393 acres, have a total estimated value of roughly
$665,000,000.

During 1919 approximately 2,900,000 acres of National Forest
lands were destroyed by fire; the damage represented a net loss of
$4,500,000, and a cost to the Forest Service of fighting fires of about
$3,000,000.

From 1915 to 1919 inclusive fires redueed the area of National
Forest lands by 4,196,393 acres, cansing a damage of over $7,000,-
000, to which must be added some $12,000,000 spent in fighting the
fires.

It may be seen that fire is gradually felling our wood lands.  The
burning of approximately 7,000,000 acres of timber during the
last five years constituted not only an immediate loss of lives and
property, but also menaced the future of the great agricultural and
other habitable regions as well.

The Department of Agrieulture, through its Burcau of Forestry,
endeavored for vears to conserve standing timber. It was realized
that the denudation of the great water-<heds in the West, permitting
erosion and general desolation, would in time, ecarry ruin to the rich
and fertile vallevs.  Reforestation, so long negleeted, could not of
itself offset the inercasing vearly toll by fire.

The forest ranger was for vears the sole, frail barrier between
conflagration and American forests.  Hix picturesque tigure. afoot
or on horseback, was traced over mountain trails.  Iis vision was
limited to natural vantage pointz.  Moving slowly, he was unable
even to report a fire until it had gained headway.  In fighting the
flames he was handicapped by his inability to view the menaced
territory and station his forees accordingly.  The inereasing losses
in the national forests spoke surely of the inadequacy of the surface
patrols.

Tt was at this eritical period that the airplane appeared. The De-
partment of Agriculture took the initiative and reguested cooperation
from the Air Serviee.  Aecordingly, on June 100 1919, the aerial
forest patrol was established.  Tts scope of operation sinee then has
steadily inercased.  So erveat has heen s suecess, that the fire hazard
i now practicallv eliminated,  Daly pateols) at fivst termed an
experiment, are now acceepted as indispensable, Inotive months the
people of Oregon and California have come to recard the airplane
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The new way of guarding our Forests. Forest Fire Patrol flving over California Canyon
( Photo Courtesy Forest Service)

LINIVERSITY OF MICHIGAN



50 AIRcrRAFT YEAR Book

as absolute protection for life and property in the great timber reaches
of the Cascades and the Sierra.

The tests by the Government have convineed the private lumber
companies that they, too, must have similar service. In Oregon it is
understood that they cooperate with the Statc in bearing expense
incident to the patrol. No one more than the lumberman realizes
so keenly the limitations of transportation. Ile spends davs on
horseback going to and from the railroad centers. Time is an im-
portant element in his work. Here, as in the cities, * time means
money.” What thing more natural, therefore, than for him to com-
bine his private fire patrol with private transportation? Thus jour-
neys of many days in the old way are reduced to hours in the new.

The aerial forest patrol presents an impressive contrast hetween
generations. The ranger is bound to the earth; the aviator soars
above it. At best the ranger’s horizon is a few miles; the aviator
is lord of a vast domain, yet both are typically American. .

In the airplane sit pilot and observer. The pilot follows his set
course; the observer, with his glasses and map, scans the landscape.
After a few weeks he becomes so skilful that he can spot a fire thirty
miles or more distant, determining, not only the location, but classi-
fyving 1t as to degree and possible cause. Traveling at an average
speed of a mile and a half a minute, the observer must look and think
quickly. But, a fire discovered, he ean soon report it.

Then again, in actually fighting fires, airplanes have been of great
‘assistance. From a position above the fire an experienced man who
knows how to combat the blaze is able to direct his forees on the
ground to much greater advantage than if he were there himself, for
from his point of vantage he is able to take in the whole situation
and see the progress of all sides of the fire at practically the same
time. He knows instantly, without either a journey on foot or horse-
back, over or around difficult ravines and mountains, just how far
the fire has progressed, how serious it is, how best to put it under
control and how much importance one section of it bears to the rest.

Two patrols a day were operated out of March Field, Riverside,
California, beginning June 1st, 1919. Curtiss army training planes
were used in this first experiment. Especially construeted para-
chutes were taken along. It was planned to attach a message to the
parachute immediately after the observer discovered a fire. The
parachute would be dropped over the nearest town or base and the
message relayed to the Forestry supervisor by telephone. The para-
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chute proving unsatisfactory, the wireless telegraph was installed.

In three months and seven days the patral which operated over the
Cleveland National Forest in California covered 46,297 miles in 466
hours and 56 minutes of flving time,

Seventy-five dangerous fires were discovered, and all this by an
average of three planes in use daily.

An average of two planes daily covered 36,854 miles out of Rock-
well Field, San Diego, California, in the same period of time, dis-
covering 24 dangerous fires in the 410 hours of flving time.

Meanwhile, the training planes were superseded by Ameriean built
De Haviland 4 planes which had greater elimbing ability and could
cover greater areas by reason of their higher speed and larger fuel
eapacity.

On September Sth, 1919, the two patrols were econsolidated along
with that from Mather Field, Sacramento, California, which sinece
June 1st had patrolled 31,128 miles of territory and discovered 85
fires. From September 3rd until October 31st, 1919, the two planes
from Mather Field discovered 70 fires.  Other patrols operated from
Fresno and Red Bluff, California, and it is planned to establish ad-
ditional ones.

By the first of August the remarkable sueceess of the California
patrols had attracted the attention of Oregon state officials as well
as the Forestry Bureau of Oregon, and Governor Ben. W, Oleott
requested similar protection for the great national forests in his State,

Accordingly, an average of two planes daily set out from Salem
and Roscburg, Oregon, and later worked from a common base at
Eugene.  The patrol maintained a ernising radius of 100 miles with
the training planes and later, when the bigger ships were substituted,
they were able to fly 350 miles, thus penetrating more deeply into
the mountains and protecting the more heavily timbered areas.  As
a result of this work, accomplished under many diffienlties, such as
lack of facilities for emergenev landings and repair, 33,715 miles
of the Oregon forests were flown over in the eourse of 127 patrols in
two months and eight davs,  In all, 128 fires were discovered in
Oregon, fires which, once started, would have redueed thousands of
acres to ashes,

The detailed summary of the season’s entive activities is of great
interest.  The total number of miles traversed by the seventeen air-
planes used for fire patrol work was 235,724 miles, which were cov-
ered in 2,572 hours.  They were instrumental in putting out 570
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fires in California and Oregon. ~ All this with the small average of
seventeen ships in use daily.

There was only one fatality on all these patrols, and only eight
accidents involving major repairs to airplanes. It is this cfficiency
of the flying machine that has aroused enthusiasm in the heretofore
flame swept areas of the far West.

The airplane forest patrol is said to bave had a peeuliar disei-
plinary influence on campers,  Instances have been known where per-
sons who had carclessly set fires to the undergrowth, hurried to a
telephone and informed the forest supervisor of a fire, immediately
on the approach of an airplane overhead.

The cost of operating the patrol is slight.  The saving it effeets is
enormous.  Plans are now under way for its extension throughout
the Northwest.

Peace Tiume Uses oF AeriaL Puorosraruy

One of the most important and interesting acronautical develop-
ments which the World War brought about is aerial photography.
The vertical acrial photograph, made from a high altitude, reseinbles
a portion of a map so closely that it was natural that aerial mapping
should be thought of first as one of the fields in which aerial photog-
raphy can be used commereially.

A beginning in this line has already been made in this country.
When hostilities ecased, the Air Serviee assigned a number of pilots
and observers to the duty of making photographic maps in various
parts of the country. An area is mapped from the air by flving over
it, making the while enough photographs to form a eomposite pieture
of the tract. This composite photograph, when mounted, is known
as A photographie mosaic or map.

Minor difficulties that interfered with the making of suitable photo-
graphs for mapping purposes have been overcome,  Larger cameras,
covering greater arcas on the ground and using film that permits of
making of hundreds of exposures, include some of the newer develop-
ments.  Photographs taken from a mile in the air, over strange, im-
passable territory permit actual vizion nnobtainable by other means.

Aerial surveving possesses many distinet advantages over land
surveving. Land survey of marzhy areas, thickly wooded tracts or
other primitive regions is not only difficult and hazardouns, but also
very expensive.  To do the same work an aviator and camera man
need only fly over these diffienlt regions, making a record so per-
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peet that it eould not be duplicated.  The former method requires
days and weeks; the latter, hours and minutes.

A complete aerial photographic survey of the United States eould
be accomplished in a few years at considerably less expense than would
be entailed by a ground survev; whereas at the present rate of prog-
ress by ground surveving it will take one hundred years to complete
such a survey. Such an aerial survey would be one of the most
useful of army peace time training activities.

This type of map, althongh on the whole theoretically less acenrate
than the present government survey map, is usually on such a large
scale that when reduced to usable size the pereentage cerror, while
still in existence, is unmeasurable,

Instrumental problems are being gradually solved and within the
near future, it will be possible to earry out a complete topographical
survey by means of aerial photography with a minimum of ground
control,

Aceuracy equal to that now obtaining in the majority of maps pub-
lished has already been accomplished regularly and i is felt that
with proper equipment and experiment, the acceuracy of the most
minute maps now published can be obtained.

MUNICIPAL AND BUSINESS UsSES

It is ditfieult to list fully the applications that ean be made of
acrial photography in peacetul pursnits, beeanse this branch of pho-
tography is so new and its range of nsefulness so extensive that almost
daily some one thinks of another tield in which it can be enploved.

For city planning, reclamation, forestev, and many other nses
aerial photographic surveving is hevond approach by any other exist-
ing method and will undoubtedly come into common use within the
next few vears,

Owners of lurge tracts can actually explore their property by having
the land photographed from the air and then pernsing the phoro-
graphs, which constitute permanent records. T the case of a timher
tract, for instanee, an aceurate estimate of the quantiny and Toeation
of cach speeies of timber available can be wade o Tes< time than it
would take the owner to ride over his property,

Another field of utility wonld be the photogeaplimg of real estate
for advertising purposes.  An acvial photograph ot only permits
of the eomprehensive presentation of Liree traets of Liad, but it ean
be used as an attractive subvertizement. Clambers of Cotnnneres



Amcrarr 1y CoMMERCE 55

should turn to photography from the air for securing photographs of
their cities; to show railroad lines, harbor facilities, well-arranged
streets for hauling manufactured produets, residential seetions for
workmen's homes, factory distriets, groups of large business buildings
and for other purposes.

Photographs of the same city, taken at intervals of a few months

or years, would illustrate more eloquently than an array of charts

the statisties as to its growth. Fire insuranee companies will in-

evitably become interested in these aerial survevs as they would in
fact be inspections from the air that would give the companies a
bird s-cve view of the conditions and surroundings of buildings in
various scetions of the eity and thus enable them to realize and keep
check on the fire risk involved.

The progress made in the construetion of enginecering projects,
such as buildings, eanals, railwayvs, as well as the comparative merits

of various types of city planning, can be better shown by aerial
photographs than by any other means.

AERIAL GEMBRATIY

Acrial photographs also provide an excellent means for teaching
more casily both elementary and advaneed geography.  Iere realism
is remarkably approached.  Next to the actual velief map is the
oblique aerial photograph.  Ground photography restriets one to a
very narrow field and the big relationships are mizsed.  In oblique
views we get the relative topography of the physiographie provinees
of the world, a new means and viewpoint to study topographie fea-
tures, cconomic geographie influences, the development of physieal
geographic forms, and a new meuns to study ‘and teach geography in
its aeademie, commerein]l and economie pliases,

Oune photograph shows mountain *spurs ™ with streams cating
back iuto them, another shows river terraees, or how man overcomes

““I“n{_l h;"*'ri_‘-rg “'Il.l."" tht'l\.' gl't iI.I. ”II‘ “'H_T I'rf Ilr‘.l;:rl'."lﬂ illld hﬂ“' natu-
rul barriers divide a eity,

MerEoronoay axp Exrrorariox

The employment of free balloons has beeome an acknowledged
factor in the observation and photography of celipses and other
eelestial phenomena. Tnoasteomomieal investigation the airship will
e found of fmmense advantage over the free balloon, and over the
airplane as well, for it s inow position to memain motionless over a
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given point. Furthermore, aireraft are able to reach a level bevond
the belt of dust which surrounds the earth and hinders vision. Prog-
ress in power plant accessories will soon cnable the attainment of
altitudes far beyond the six mile limit of vesterday’s airplane. The
sounding of the upper air, which has been going on for many years
by every meteorological station in the world under international eo-
operation using kites and small sounding balloons, will now be possible
with human observers, reaching definitely known altitudes over defi-
nite locations.

Exploration of unknown lands at well nigh inaceessible spots opens
up further possibilities of trade and scientifie study, as a result of
which new flora and fauna may be added to the world’s collection.

Aircrart axp Fisneries Researcu

Aerial observation over any given territory in which fisheries re-
scarch work is to be carried on gives the investigator an excellent idea
of the character and extent of the region, much more vivid and de-
tailed than any that could be obtained by charts, deseriptions, or
ordinary means of inspection. It places the natural features of the
region in their proper perspeetive and relativn to one another. It
makes clear at once the inter-relation of land and water and the char-
acter and extent of tidal eurrents. Even when the observer is famil-
iar with the territory, the view from aireraft shows him clearly many
things which were cither nnknown or imperfeetly understood before.

In the ease of new territory, aerial observation is an essential part
of fisheries investigation work. .

Both airplanes and airships may be utilized in this work, and
photography follows as a natural result. Already experiments have
been made, on July 28th, 1919, by a representative of the Burean of
Fisheries which will result, in 1920, in renewed trials and, doubtless,
in the practical application of aireraft, thus opening another field in
commercial acronautics.

A Grivrse Ixto tue Furture

Standard airplanes of to-day fly upward of 400 miles at one jump.
Fuel consumption, a vital factor, is being redueced to the minimum,
for commereial and sport flying.  Engines throttle to that point where
efficiency is at its maximum. Modern machines are built from speei-
fications and to designs of engincers, just as automobiles or boats.
They may be speed machines, weight carriers, or all-round touring
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craft, as one wishes. Oaly a little sacrifice of speed to carry one’s
friends,— just as with your motor car. There is no more guess work,
or cut-and-try, to their construetion, than there is to the building of
a bridge.

Built, too, they are, for quick replacement. A demountable power
plant with the whole unit on the ground for quick exchange if neces-
sary. Instantly removable axles, a few minutes and a tire is changed
or a new wheel replaced. A wing does not take too long to attach,

The cockpits are leather-padded, with windshields; the instrument
board with ineident indicator, specdometer, slip indicator, tachome-
ter, motormeter, clock, shut-off cocks for oil and gasoline; oil, gasoline
and air pressure gages, ignition switch, electric lights — the whole as
complete as the driving compartment of any high grade motor ecar.
A self-starter has not been forgotten and the same eurrent furnishes
the dashboard lights, those at the wing tips, the signal lights for
night flving and the landing flares as well. A telephone from pilot
to passenger, if you wish, and from pilot to the world below. In
the big passenger carriers, there are comfortable wicker chairs or
velvet cushions, in a heated compartment protected from the passing
air, A vanity case to mateh the upholstery, silken curtains at the
windows, room for a game and folding tables for a bite of luncheon.
Fiction? No.

What, then, of the future. During the war, thousands of minds
were concentrated upon the development of military aireraft. A
troubled period of uncertainty followed the signing of the Armistice;
then a readjustment. Now it may be safely said, more minds are
at work on the development of peace time aireraft, than were con-
centrated on the production of fighting machines. The results are
already made visible, as recorded in the preceding pages, and one
may now be quite certain that in the near future, great and startling
progress will be made.

Aireraft will be further simplified in construetion. They will be
considerably lowered in priee, with grades to suit one's pocketbook
or the uses to which the eraft is to be put.  Just as the demand for
the Aerial Mail has brought forth new and remarkable types of mail
and parcel post earriers, so the inereasing demand for general passen-
ger and freight transportation is evolving new and interesting types
of extraordinarily large dimension and multiple power plants. The
aerial transport of the near future will be much larger, much more
stable, and much more comfortable than that at present, With the
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inercase in the number of landing fields, their flying range will
extend. Progress is the fundamental law in acronauties. Competi-
tion is a stimulant. And just as this Aireraft Year Book for 1920
justifies what was said in the preceding volume, so greater confidence

may now be expressed in the general use of aireraft to the every day
business of mankind.

The world has been two-thirds flown around. Continents have
been crossed and oceans spanned. But the greatest body of water in
the world, the Pacific Ocecan, remains to be eonquered, and in conclu-
sion it may be foreeast that before the paszage of another year, Amer-
ica will be linked by air on the west with Asia, as she was on the east
to Europe in the year just closed.

UNIVERSITY OF MICHIGAN



CHAPTER II
CROSS-COUNTRY FLYING AND LANDING FIELDS

HE comprehensive aireraft program which the United

States Government was compelled to adopt in 1917 to satisfy

one of the requirements of modern warfare, had as a corol-
lary the establishment of a fair number of land and water air stations
thronghout the country.

At the time of the Armistice, the number of army flving fields had
thus inereased from three to fiftv, and the number of naval air sta-
tions from one to seventeen. These new air harbors constituted a
rough system of airways which enabled pilots to complete their ele-
mentary training by long distance eross-country or shore-wise flying.

The ending of the war caused as sharp a cleavage in aeronautics
as it did in other national aetivities. Military needs ceased to be
paramount and the resumption of normal eeonomic conditions as-
sumed primary importance. As a consequence of the demobilization
of our armed forees, a large number of these air harbors had to be
dismantled. The number of army ficlds was thus reduced to sixteen
and that of the naval air stations to nine.

Government and civilian aviation authorities alike realized the
baneful effect such a huge reduetion of the ground establishments
would have on flying in general. It beeame obvious that the safe
development of commereial aviation would depend directly upon a
comprehiensive system of air harbors, suitably marked to enable the
pilot to undertake a journev with eomparativelv little concern.

With a view to remedying this unfavorable situation, the Army Air
Serviee, first under the direetion of former Major General William
L. Kenly and latterly under Major General Charles T. Menoher,
adopted a landing field poliey which is based upon a cooperative plan
between the Army and munieipalitios desirous of establishing air
harbors. In its constructive work, the Army procceded as far as
was possible without special legislation.

This plan, essentially transitory, was made publie at the Southeast-
ern Acronantical Congress, held at Macon, Georgia, from May 2nd to
May 10th, 1919, at which thirty-two important cities were invited
to establish municipal landing fields, These must be laid out ac-

cording to specifications drawn up by the Air Serviee and the muniei-
a0
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palities receive in return steel hangars from the Government. The
maintenance of the air harbor is assumed by the municipalities.

This policy met with great favor in progressive communities, and
many cities not comprised in the original Air Service program are
now laying out air harbors to government specifications and in eo-
operation with the Air Service,

AIN-SERVICE BPECIFICATIONS FOR LANDIXG FIELDS

January 1st, 1920, the Air Service issued revised landing field
specifications, which are as follows:

In the selection of landing ficlds at a city, special attention should
be given to the following points:

1. LOCATION :

{a) The Field should be situated close to transportation facilities, both
passenger and freight, and electric power and water supply should be
available.

() An effort should be made to select n location in a place where the field
is unlikely to be later surrounded hy building operationa,

(e} If the city iz unable to provide for a field of the ideal size, if possible,
a site should be aclected which is cgpable of expansion to a larger
size, when the development of aviation makes such expansion
necessary.

{d) A special effort should be made, if possible, Ly citiesa on the main
aeriel routes, as the development of trans-continental aviation de-
pends upon the establishment of ficlds at such points,

2, MIZE:

{a) The size of municipal landing fields depends upon so many factors that
it is impossible to prescribe exact regulations concerning it, and it
ia realized that a great many cities will not be" able to establish
airdromes to meet the requirements of the specilications set forth
herein,  The minimum size recommended by this office at the present
time and with the present types of machines, is one that will allow
600 yards * Runway ™ in any direction from which the wind may be
likely to blow. Such a lield would permit any type of machine at the
present day to be landed by an average pilot, and to be taken ofl
without accident, should there be no failure of the motor. To have a
field large enough to enable the average pilot to take any and all types
of machines away from the field and to keep the machine always in
such a position with reference to the field as to be able, in case of
failure of the motor, to return to it and to land the plane without
accident, it i3 necessary that there should be a * Runway ™ of at least
1000 yards in any direction from which the wind is likely to blow.
Fields complying with these specifications are designed to take ecare
of airplanes of all types under all conditions of traific, weather, ete.
These specifications are not intended to discourage the establishment
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of small fields, as the presence of small fields en route are of vital
importance, and as such, they will function as emergency fields for
airplanes that need a great deal of room to take off and land, and as
landing stations for small or slower planes. In the establishment of
these fields, the general specifications should be followed in regards to
shape, character of ground, approaches, obstacles, etc. Should there
be obstacles around the field, the portion of the fleld available for
use will be shortened hy a distance depending upon the height of
the obstacle. An obstacle 100 ft. high will make at least 700 ft. of
the field unavailable for use. The length of the * Runway " available
for use should be computed by subtracting seven times the height
of the obstacle surrounding the field from the length of the field in
the direction in which the * Runway ™ is being computed.

(b} Another factor which enters into the size of flelds is the question of
the surrounding country. Should a field be located in a locality
where there are fields available for emergency landings immediately
adjacent to the municipal landing field, the danger of accident due to
failure of motor, immediately in the vieinity, will be much lessened
and the need of the 1,000-yard “ Runway ™ is not so urgent. Should
the country surrounding the field, however, be covered with buildings,
or be of such a character that it is impossible to land upon it with
safety, the best interests of aviation demand that the field should be
large cnough to enable the pilot to cirele the field in any type of
machine, keeping always in such a position as to be able to return
to the field in case of the failure of the motor.

{e) It would thus seem, that it is impossible to make a classification of
landing flelds according to size, which would show their relative
suitability for aviation purposes and, accordingly, all classifications
heretofore made are withdrawn. !

(d) In addition it may be further noted that there are types of machines
with which it is possible for the average pilot to land in a field, with-
out chance of accidents, with much leas than a 600.yd. * Runway.”
It is also possible, with arverage luck, for good pilots to land any
present type of machine in fields of smaller dimensions than 500 yards,

3. BHAPE:
The best shape for a field is that of a square, but an “ L " shaped field will

guffice, providing each arm provides a satisfactory length of * Runway.” It must
be pointed out, however, that an * [.” shaped field does not provide all the ad-
vantages for a return to the field in case of failure of motor, which are possessed
by a square field.

4. CHARACTER OF GROUND:

The ground should be firm under all weather conditions. A light, porous soil
with natural drainage is rccommended as the most suitable. A field with clay
goil invariably demands special drainage and iz unsatisfactory as a rule during
wet weather. It is possible, however, to lay a system of tiling which will drain
any field after the hardest rain.  The field should be covered with sod. The sur-
face should be level and smooth, so that airplanes can normally land upon and
taxi across without injury.
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5. APPROACHES:

Surrounding obstacles, such as high buildings, high-tension power lines, trees,
ete., limit the amount of fleld available for landing by the amount indicated
above, and in addition provide an element of danger for the pilot in case of mis-
adventure.

8. MARKING:

A white circle, 100 feet in diameter with a band 3 feet wide has proven by
experience to be an excellent distinctive marking for a larding field. This can
be seen at almost any attainable height with clear visibility. Dy digging out
the earth to a depth of about six inches and filling in with crushed rock, a very
substantial and economical marker can be made. It is necessary to keep the
marking clear white to make it show up well. This can he done by white-washing
from time to time. The name of the station should be marked in chalk letters
15 feet long by 3 feet wide. A wind indicator, such as the standard aviation
wind cone, should be placed at one corner of the field 30 fect off the ground.

7. ACCOMMODATIONS :

Municipal landing fields should provide communication by telephone, trans-
portation facilities, gasoline, oil and sundry supplies. Hangars, guards, and
shop facilities will be needed in addition with the development of the use of the
field.

B. CLASRIFICATION :

No elassification for municipal landing fields will bhe published. However,
for the purpose of consolidating information in a concise form and for the pur-
pose of furnishing statistics, and furnishing pilots information as to cross-
country routes, the following divisions will be made:

(n) Field from which it is possible for the average pilot to operate every
tvpe of machine, even in case of motor failure.

(b} Field from which it is possible for the average pilot to operate every
type of machine without danger to the pilot so long as the motor
funetions.

(¢) Field from which it is possible for the average pilot to operate only
certain types of machines without danger so long as the motor con-
tinues to function. The most skilful pilots will be able to land any
type of machine in fields of this classification,

(d) Fields, which of necessity, must be classed as “ emergency fields,”
inasmuch as they are of suich a type that only under the most favor-
able conditions can successful operations be effected.

LANDING FIELDS MEAN SBAFETY

The landing field movement derives its great importance from
the relation it bears to the safety of flight.  The impression prevailed
up to the spring of 1919 that eross-country flving was extraordinarily
dangerous. Multiplied flights by government and private airplanes
disabused the public mind of this false belief, but it was not until the
two first practical cross-country races were held, that indisputable
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proof was given of the relationship which an air harbor within
gliding distance bears to safe mechanical flight.

The winners of both the New York-Toronto and New York-San
Francisco races agreed that the greatest need of aviation to-day is the
establishment of adequate landing facilities, not only in the thickly
populated arcas, but along well defined routes across eountry, which
are certain, in years to come, to be followed as commercial highways
of the air.

The transcontinental airplane race demonstrated that acrial racing
is of itself not nearly as dangerouns, even where adequate landing fields
are missing, as automobile racing on speeially prepared tracks and
with ample facilitics for repairs and replacement. That this is true
may be seen from the following table, in which the New York-
Toronto and the transcontinental airplane races, the greatest aerial
events of 1919 in the United States, are compared with the 500-mile
race on the Indianapolis motor speedway.

INDIANAPOLIS N.Y,-TORONTO  TRANE-

AUTOMOBILE  AERIAL CONTINENTAL
RACE RACE  AERIAL RACE
Distance of race in miles........ ... BOD 1,042 2,710
Highest speed, miles per hr........... 110 135 135
Winning average, miles per hr....... BH 128 120
Machines started ................... 33 : 52 62
Machines finished ................... 15 30 3l
Deaths .........ccveiiiieivincnenes. 3 1] 7

Inasmuech as the aerial races in question covered more than ten
times the distance of the automobile race referred to, they theoreti-
cally gave opportunity for more than ten times as many accidents.
Moreover, expert pit service was available for the automobiles and
not for the airplanes. Yet more than 54 per cent. of the airplanes
finished and only 45 per cent. of the automobiles finished.  The fatal-
ity rates are graphically shown in the following diagram:

Deaths per 100,000 wiles

Indianapolis sutomobile rece |GG
Transcomtinental asrial rece [

N. Y. - Toronto perial race
Graph Landing Fields

Transportation authorities all over the world are agreed as to the
finality the problem of air transport has assumed as a result of the
development in acronauties. That the advent of commercial air
services on a wide scale is imminent, no one having studied the ques-
tion can doubt for a moment. Chambers of Commerce throughout
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{Land flights in statute miles, sea

AIR ROUTES OF THE WORLD

Ustren STaTes
One Way

flights in nautical.)

Hound Trip

Milea Miles
Transatlantic Might of X.C4 ... ... .. 25
New York-Toronto Face, ... .. ... L T, 10142
Transcontinental Waee. oo oL o0 2T00. L hd
- Rim Flight [ Martin Bomle r] .................... OH23
Ran Diego-Washington .. . oA, L RO
Koy purt N, Lellavana {Aeromavine) . . 1421 ... ... In42
CANAA
Lethbridge-Vancouver ...... ... .....  filH}
Evrore
London-Port. Darwin, Australin .. ... ... 11300
Transatlantic flueht of B340 PP .1 1| AP 2 {1 1]
Tranzatlantic lllgll.t of Vickers-Vimy . . (B TH
Astrakhan-Baka ... ... i iiee o 450
Berlin-Constanes ..o 0 o0 Ji4T
Berlin-=tockholm ... ... ... .. 1 a4
Brossels-London .. ... .. .. 000 ... M4
Constantinople-Cairo ..o oo 00000 L K73
Marseilles-Con=tant Imrph Ry T T TR | | |
St. Raphael-Tunis .. 7 00 . 350
Lemdon-Brassels ... . .0 iue. .. 5
London-Calentta | ; e s neee  ElealHY
London-Copenhagen ... .. ... ... R 2111 .
London-Gilasmrow ... i, Al5
Lomdon-Madrid .. ... ... . Veenss TN
London-Hewmw ... oo UMY
Paris-Aloiers ... .. .. 3 widi Hi0
Parig-Brussels . .0 ... . ... 16 -
b T T E T T o N e i) ]
Parisasablanea ... L. 120
Paris-Copenlagen e e [IHH]
Paris-1dakar ... ..... . .. .. ... : R HATH]
Puri=-tHimdon .. o TR T I 1.
Paris-London . . . . 250
Paris-Madrid ... .. s Ay Tl
Paris-Marseilles ..., T e W 420
Paris-Prawae .. 00 L0 L L. s
Mcis-Ralit ool coou s daea s iinan s LG
Paris - Bome . e i
Paris-=t. Haphoae Y LU = L (E 1]
Vienno- Kominets T s T tn
Ysluil-“u[lu ol . R R B
=TI NMERECA
Puenos Nires-Valpataise : P - RO
Puaenos Aires- A=suneiom . . . .. Liall
Buntineos DBwenes Nires L e Tall
VST A
Melbourpe-taulf of Cavpentarin 00 R
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the United States have accepted acrial transportation as a factor
of highest public utility.

But commereial air services cannot safely funetion if the country
flown over does not offer to the aerial navigator a comprehensive chain
of airdromes, that is, permanent air harbors. These must be prop-
erly laid out and marked to permit of safe landing; they must also
be equipped with hangars, for sheltering airplanes in transit, and
contain stores and repair facilities for emergencies.

An airdrome plays the same rile in aerial navigation that the
harbor plays in marine navigation. A level ficld merely permitting
landings in case of emergenry, no more descrves the name * air-
drome ” than an inlet or roadstead ean be termed a harbor.

In comparison with the principal European nations, the United
States sadly lacks airdromes. The list of airdromes and landing
fields which is printed in the appendix shows that there are only 115
permanent airdromes in the United States and Dependencies, which
number comprises 13 seaplane stations, This is to say that there
is only one airdrome for every 26,300 square miles of continental
area of the United States,

The spirit of civie progress, if not of common forethought, should
urge every important community to have its municipal airdrome,
At the date of writing only seventeem American cities have air-
dromes.

Many a eity, through delinqueney in past vears to provide adequate
terminal facilities for rail and water transport, has ultimately paid a
high price for such a lack of foresight.  llowever, judging from the
large number of inquiries received by the Army, Navy and Postal
Air Serviees, American munieipalitics are to-day far more pro-
gressive in questions relating to transportation than they were a few
generations ago,  Itanay be confidently expeeted that, before another
vear goes by, hundreds of eities thronghout the country will have pro-
vided landing, housing and supply facilitics for airplanes,

All persons interested in the encouragement of eross-country tlving
and in the advantages that may acerne to communities from this
source should at onee eooperate in the landing ficld program of the
Air SBervice by reporting sueh landing fields of which they have
knowledge,  Correspondence is invited along the lines sugeested by
the following questionnaire.  This gquestionnaive should he mailed
to the Manufacturers Aireraft Association, which will =ce that it is
promptly referred to the proper authorities.

UNIVERSITY OF MICHIGAN
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INFORMATION SHEET ON LANDING FIELDS

(Use a separate sheet for each landing field reported on)
NI oy g s G R A e e R N T
B T e B e R R e e R R R
. Local name of field................. ... .. ..., R oo e
. SBhape and dimensions in feet_ ... .. . ... L,
e o ol D R L e N e R T s
v Divestion: of - prevailing: il o i R RN S
7 e R R R S A e S S e
.Contour of the Held. . ... .. ... oo iiaiiinianinnainsas

.......................................

o =1 @ A e RS I =

=
g
-]
=]
[
=
=4
-}
=
a
7]
2
m
=
B
B
=
=
z

......................................................................

......................................................................

......................................................................

10. Obstruction in and around fleld, including fences, telegraph wires, trees,
ditches, ete,; suitability for small airdrome.

11. Anllahlht? and quality of supplies, with name of firm supplying

12. Location of field in respect to town with reference to features that can be
found upon post-office or commercial maps; that is, railroads and rivers.
Population of city.

----------------------------------------------------------------------

13. Altitude above sea level In feet. . ... ... ... i
14. Organization operating field. ... ... . ... . ..o i iiiiiiiiiiiin,

15. Names of officials interested. . ... ... ... o il i e
16. Is this field open to all pilote?. ....... ... oot i
17. Names and addresses of firms engaged in commercial aeronautics using this
field.

......................................................................

The appended landing field map of the United States shows the
odd hundred airdromes and seaplane stations mentioned before and
some thousand emergency landing fields which have been surveyed
by government or privatc agencies. In connection with the latter
work mention should be made of those pioneers of the Air Service
who, under the inspiration of General Kenly and General Menocher,
have covered some 300,000 miles since the Armistice and have thus
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PRINCIPAL LONG DISTANCE CROSS COUNTRY AIRPLANE, BEAPLANE AND
DIRIGIBLE FLIGHTS IN THE UNITED STATES

Approrimala
Date Principal Citirs on the Roule Statule Mileage
July 11th, 18011 BoSTON-WASHINGTON . ... .iiaaiiinainaraasa R R 461

Harry N. Adtwood in & Burgess-Wright Biplane landed at College Park after flying
from Boston, with stops at New London, Astoria, Guvernor's Island, New York
City, Asbury Fark., Sea (iirt. Tuckerion. Atlantic Citﬁ.'l"urnltursl. Stemmer's
Ruu.“{!nllue Park, Three days later he landed in the White House grounds for
a call

August 26th, 1911 B7. Lovis-New YorE Worty's Cross CovNTRY IMETAXCE REcoORD 1155

Harry N. Atwood in a Burgess-Wright Biplane won the Victor J. Evans prize of
$10.000 for the 5t. Lovis New York triv to e done in 4 davs.  Route: St
Liouis, Springfield, Pontiac, Chirago, Elkhart, Pettisville, Toledo, Venice, San-
dusky, Cievelond, Swanville, Erie, Buifalo, Lyons, Auburn, Belle Iste, Fort Plain,
Castleton, Garrison. Nyock, Governor's Island, New York Gity.

Octobsr 2tat, 1911 MIixNEAIOLIS-ROCK [SLAND SEAPLANE MAIL Frunur . ......... 14
Hugh Robingon in & Curtiss hydroairplane carried mail a record distance.

November Sth, 1911 FIRST TRANSCONTINENTAL FLIGIT ..oooitint e, a300

Calbraith P. Rodger crossed from New York in a8 Wright Biplanes to Binghamton,
Akron, Daxton, Deeatur. Chicazo, Peoria. Sprincfield, Centralin, Kunsas Citw,
Vinita, Moskoges, Ft. Worth. Waen., San Antonio. el Rin, El Posoe, Tucson,
Imperial Junction, Pasadenn,

Fehruary 1Tth, 1912 SECOND TRAXSCONTINENTAL FLIGHT .........c0ccuivnncnnans 2520

Robert ¢, Fowler flew his Wright Biplane from Los Angeles, Paradena, Yuma,
Tucson, Dougles, E1 Paso, Sweetwater, Ft. Worth, Houston, Oranee. Xow Iheria,
gaw Orleans, Biloxi, Flomaton, Evergreen, Troy, Bainbridge, Quitman, Pable

each.

Dacgmber 15th, 1912 TFIRST GREAT BEAFPLANE FLIGUT ... .. o0 inorinnrnarnnss 1500
Antony Jannus flew hin Benoist seaplane from Omaha, 8t, Louis, New Orleans,

1918-1919 NEW YORK-WASHINGTOXN
Diaily, excert Sunday, trips of the Air Mail

Begon May 15th, 1019 New YorRx-CHICAGH o
Daaily trips of the Air Mail: New York, Cleveland, Chicago,

19181919 BAN DMEaO-WASHINOTON AXD RETURN ., .. .. ivampnnnsseis e o0
Major A. I}, Smith’s 8 weadron of army airvlanes fiew from San Diego, Phoenix,
Tueson, El Pasno, Marfa, Twel Rin, San Anfonin. Heoston - Haton Honge, New
Orleans, Mobile, Montzomery, Americus, Jocksonville, Dnytona-Areadia, Day-
tona, Savanoah, Raleigh, Petersbure, to Washington.,  Returnineg 1o Petershurg:
Ellﬂﬁl}. Pinechurst, Columbia, Favette, West Point, Dallos, El Pase, Tucson,
AN EED.

March 12th, 1019 Hasprox Roapsa-Rockaway axn ReTirex, Noxstor BETwreN PoINTS

Navy H-16—1 pilot. 5 passengers; Navy F-5—1 [lrlilnl. 4 passengers.  Heturn trip
made in 185 minutex, o distunce of 300 milesa,  Heeerd distance in America for a
Aping boat with this nomber sbpscd..  Total time round trip,:16 hours, 5 minutes,

April 8, 1919 CHICAGO-NHW YORK NON-STOR FLIGHT +outon et oitoinnennns 725
Captain 1. E. While.
April- 16th to May -20th, 1818 . LaperTY Loay Fryino CIRCUSES . ... ..tesco., . 4338

Eastern Flight. Army Air Serviee teams of flvers covered the follnwing cities, iv-
ing exhihitions in each: New York, Philadelphia, Haltimore, Washington, Rich-
mond, Raleigh, Charleston  Savannah, Jacrkeanvil's, Aflsness Ripmingham, (hat-
tanoogn, Nashville, Louisville, Lexington, Cincinnati, Indianspolis, Columbus,

UNIVERSITY OF MICHIGAN
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Toledo, Detroit, Cleveland, Pittsburgh, Buffale, Syracuse, Albany, Concord, Mort
land, Emmu. Providence, Hartford, Mineola.

Middle Western Flight. Similar flying was done at Houston, New Orleans, Jack- 7747
son, Memphis, Little Rock, Bt. Louis, Bpringfeld, Chicago, Milwaukes, Madison,
Duluth, Minnespolis, &t. Poul, Fargo, Aberdeen, Hedheld, Sionx Falls, Sioux
City, Omaha, Knosss City, Wichita, Tulsa, Oklahoma City, Muskoges, Fort Bmith,
Shrevepori, Houston. -

Far Weatern Flight, These tesms covered San Diego. Los Angeles. Fresno, San 6626
Francisro, Sacramento, Reno. Salt Lake City, Boise, Pocatello, Walla Walla, Port-
land., Tavoms, Seattle, Yakima, Spokane, Helens, Butte, Miles City, Sheridan,
Alliance, Cheyenne, Denver, Pueblo, Trinidsd, Albnguerque, El Paso, Tucson,
Phoenix, San IMego.

April 25th, 1918 HaMrrox Hoans—EXDURANCE FLIGHT ..o vt ierinnnercanasna 1437

Navy F.6-L, fiving boat, flew & non-etop course. One pilot and 3 passengers. ‘The
duration wus 20 hours, 10 minwies,

May Tth, 1818 WasnixGToN—Macon AND RETURN . ... ... . c.vecueinccneiaana... 1300

B e P A in & Martin Bomber with 3 other posgengers from Wash- °
ington, wia Asheville. North Carolina, o Macon and return via Asheville, North
Carolins, Duration, 14 hours, 10 minates.

July Tth, 1918 Bax FRANCISCO—-3AX IMEGO NONHTOF . ..o, ernenoncinrnnenns T 610

Coptein L, H. Smith jn u ID-H-4 made this non-stop flight in record time of 246.5
minuies.

July 11th, 1919 AKBON-LANGLEY FIELD . ... ....vruicrecascnasonranns P —— )

Army's Goodvear airship A-4.

Angust 22nd, 1919 BrrraLo-MINEOLA KON-8TOP ........cicuivuvennnnnanannanas 440

J. 0. Ml in Curtiss Oriole flew the distanee in 4 hours” 10 minutes.

August 25th, 1919 New YorK-ToRONTO RACE . ............... e R L. 1042

Contests between 32 military and eivilian pilots who completed the course —
Mineoln, Albany, S8yracuse, Buffale, Toronto.

1919 AR Maln PATHFISDING TOUR . ... v icneaiine innrisnna PR Ty et BTt .. 1250

Major ©. M. Baldinger, from Philadelphia, Pittshurch, Coshocton, Columbus, Day-
ton. Indwsnapolis, Chicage, Madison, La Crosse, St Faul.

Begun October Ath, 1010 TRANSCOSTINENTAL Hace (10 pilots flew New York-San
Francisco AN0 TERUPB) ..o i avsn s iwmsn ot b s ca b it he b e e ey 5402

Army dir Serviee ronlesls covering Mineoln, Binghumton, Rochester, 'Buffale, Cleve-
land, Bryan, Chicago, Omahs, Chevenne, Salt Lake City, Bscramenio, San
Francisco.

November 8th, 1919 Hixm FLgHT (Around the " Rim ™ of the United States) ...... 9823

Lirutenant-Colonel B, 8, Hartz and erew flew an Army Martin homber airplane
from Washington, Hazelhurst Field, Augustn, Jay, Plattsburg, (iasport, Bafalo,
Niagnra, Buffalo, Willoughby, Cloveland, Idetroit. Camp Custer, Chirago, Mil-
waukee, La Crosse, St. Paul, Montevideo, Farge, Bismarck, Glendive, Miles City,
Billings, Helens, Missouls, hixnn, Misroula, Spokane, Coeur 1Alene, Spokane,
Loveland, Camp Lewis, Portland, Medford, Bacramento, Sun Franeisco, Fresno,

Los Angeles, Banta Ans, San Dicgo, Los Angeles, San Diego, El Paso, Fort
Worth, Dallas, Houston, lLake Charles, New Orleans, Montgomery, Pinehurst,
Raleigh, Pinehurst, Washingion,

December 4th, 1919, NEw YORK TO HAVANA AND RETUBN ....uucivcicariannas .. 3000

O J. Zimmerman flew hia Aeromarine flying bost from Ke pﬂﬂ.,. Kew J!ra!;:‘. down
the const to Havans and return, via Cape Charles, {!Earmmn. St Augustine,
Palny Beach, Key West, Havooa, Cuba,

" CLEVELAND—WASHINGTON
................ veensssss in Martin homber,

UHIVERSITY OF MICHIGAN
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flown over almost every part of the United States in their quest for
landing fields that would be available in cases of emergency. As a
result of this survey work, valuable information has been gathered
with respect to about 1,000 emergency fields, These as well as the
permanent airdromes will be found in the appendix, arranged alpha-
betically under states. The letter, or group of letters, following each
state name and the numbers following in parentheses indicate the state
symbol and field numeral assigned to it by the Air Service, These
symbols and numerals will be permanently and visibly displaved on
all airdromes established in accordance with Air Serviee specifica-
tions. In addition to the cities shown in this list, numbers are being
assigned by the Air Service to thousands of eities all over the United
States, regardless of whether or not they are provided with a landing
field. These numbers will appear on vacant lots, eity roofs, parks
and golf courses, Aviators will thus be enabled promptly to identify
a city while passing over it even though the aviator may be unfamiliar
with the territory.

IMPORTANCE OF THE WEATHER FORECAST

Weather conditions, present and prospective, are of direet concern
to the aerial navigator. Though the airplane and the airship are
largely independent of atmospherie disturbances and can, if neces-
sary, disregard them in most cases, a pilot “ forewarned is fore-
armed.” On the other hand, the pilot wants to take the utmost ad-
vantage of favorable conditions, such as following winds.

The aerial navigator of the present is somewhat of a metcorologist
himself. He knows what certain types of clouds mean, he knows
how to read a weather map, is conversant with the general laws of
weather changes and appreciates the value of forecasts and flight
charts.

Climatic conditions are of interest in connection with the location
of airdromes, the placing of these and the buildings thereon. From
meteorological study, one learns what sort of an aerial harbor muy be
expected at any proposed point.

Official cooperation between the United States Weather Bureau and
aeronautics began at least as early as 1907 in connection with the
balloon races then held at St. Louis. Lieutenant-Colonel Henry B.
Hersey, of the Weather Bureau, was one of the contesting pilots and
Lieutenant-Colonel William R. Blair, also of the Bureau, was there
in an official capacity,
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In 1913 at the request of the Secretary of War, Dr. W. J.
Humphreys gave a course of lectures on meteorology in aeronautics
to classes in aviation at the Signal Corps School, San Diego. These
lectures were subsequently expanded into a series of articles entitled
“ Physics of the Air,” which were printed in the Journal of the
Franklin Institute. An extended article, * Effects of Winds and
Other Weather Conditions on the Flight of Airplanes,” was published
in the Monthly Weather Review, Weather Bureau, Washington,
D. C., August, 1919, Vol. 47, pp. 523-532,

During the Army’s cross-country flights between San Diego and
Los Angeles in 1916 the local bureau provided forecasts and it con-
tinued so to do until meteorology became part of the ground school
course for government pilots and this science became a recognized aid
to flight.

During the World War, the Meteorological Section of the A. E. F.
under Lieutenant-Colonel Blair furnished the Air Service and our
armies, detailed foreeasts for each succeeding 24 hours, with special
forecasts at intervening periods. Information was circulated by
radio as to the speed and direction of the wind at various altitudes,
and utilized by the pilots in the various airplane operations,

In the Trans-Atlantic flights of May and July, 1919, the Weather
Bureau and the U. 8. Navy cooperated in making immediate ocean
weather maps and forecasts for the air pilots.

In the transcontinental race of October, 1919 forecasts were wired
by the Weather Bureau, in cooperation with the Air Service, to all
eontrols and to points where pilots made emergency landings. These
enabled contestants, not only to avoid the risk of impending storm
conditions, but, in several cases, to take advantage of favoring winds
which not only increased their flying speed, but often brought them
so advantageously to certain controls that they gained a day in
elapsed time over less lucky contestants, weather-bound at other
points.

A daily general forecast service for aviators is maintained by the
Weather Bureau, and special forecasts are issued as requested. Cor-
respondence with the Manufacturers Aireraft Association as to flight
meterological data is invited.

RADIO DIRECTION FINDER

While in early days of flying local weather conditions had to be
“ just right ” before an airplane would take off, with the development
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of the radio direction finder, the pilot has become literally master of
the elements.

Imagine a lighthouse with gniding rays surging through space in
every direction over a radius of six hundred miles or more! Yet
such a beacon is by no means a figment of imagination. It is the
lighthouse of the immediate future, wherein electromagnetie waves
will take the place of searching beams of light, and safeguard navi-
gators of the air.  Its suceessful development is the outeome of one of
the most remarkable scientific achievements of the war period and
its universal use is one of the promises of commereial aviation.

What is the nature of this modern lighthonse ! ITow does it work ?
How has it been developed? What we have termed a “ lighthouse ™
is nothing but a high-power wireless telegraph station, which sends
out eleetrie signals arranged, like the rays of marine lighthouses, in
alternate flashes of varying length.

It is in the reception of these signals on board aireraft that the
function of direetion finding exists, thus enabling the airdrome
wircless station to act as a beacon. This invention constitutes one
of the greatest tributes to the ingenuity and observation of man, and
like so many other acronautical inventions its rapid development is
due to the concentration of many minds upon one idea during the
WHT.

In the course of this development it was found that an enclosed
coil of wire — or “loop aerial "— had direetional cffect; that is, if
the edge of the loop were pointed direetly toward the transmitting
station, andible signals would be recorded in the reeciver.  The mo-
ment the edge of the coil was turned in either direetion away from
the sending station, the signals would rapidly die down until they
disappeared entirely. It followed then that at the point of maximum
sigmals, the coil was pointing direetly at the sending station — hence
it was casy to locate the station,

At the present time two general types of direetion finder are nsed
on aireraft. On small machines there is installed what might he
called the fixed type of finder. This is built rigidly into the air-
plane itself at the time of construetion.  The coil — or loop aerial —
is built into the wings of the machine, in the form of a rectangle, ulong
the main wing spars.  The two ends from the back of the loop are
then eonneeted te the reeeiving apparatus in the fuselage.  Telephone
head pieees conneeted to the reeeiver are provided for both pilot and
observer.

UNIVERSITY OF MICHIGAN
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In this case the operation is as follows: Assume that a wireless
lighthouse is erected at Mitchel Field, Long Island, and the machine
is flying there from Buffalo. The lighthouse is sending out two
short flashes every thirty seconds, the international signal that will
designate Mitchel Field (assumed).

At the beginning of the flight the pilot will manenver his ship
until he hears this signal. Then throughout the remainder of the
flight, he will keep these signals in his ears, knowing that so long as
he hears them, his ship is pointed in a direet airline to Mitchel Field.
He cannot get lost, no matter how bad the weather, because weather
conditions have no serious effect upon the transmission of wireless
waves.  Even in fog he will proceed without hesitation toward his
destination.

The other tvpe is for larger aireraft, including airships. Though
rather more complicated, it has a wider range of navigational possi-
bilities. It consists of two coils, one rigid, and the other moving in a
complete eirele within it.  The moveable coil is the “ searcher,” and
its funetion is to search for a known wireless station.

Anv aireraft equipped with sueh a finder iz independent of an
airdrome wireless station for the following reasons. Its navigator
listens for anyv of the well known wireless stations, and then having
found one in operation obtains from it with aid of his compass his
direction hearing.  Ile knows the exaet location of the wireless sta-
tion he has listened to, so upon a chart he draws a line representing
his bearing from it. Tt follows as a logical proposition that his air-
eraft is located somewhere npon that line.  Now by the simple proe-
ess of triangulation ne can locate the exaet position. This he does
by turning his coil around until he locates another wireless station,
repeating the proeess of obtaining his direct bearing from it. Then
drawing a line upon the chart representing this bearing, the line will
intersect the first line at the exact spot above which the airplane is
located. It is thea casy to lay a eourse to any point the navigator de-
sires to go. The remarkable thing about this system is that it be-
comes more sccurate as the aireraft approaches its objective.




CHAPTER III
AIRCRAFT IN WARFARE

Tue AmrprLaxe 15 Natroxar DEerFense

Use of aireraft as a separate arm to attack all enemy air forees and hia forces
in land and =sea.

Liaison with our own land forces by aerial units attached to them and under
their control.

Linisom with our own sen forees by acrial units attached to them and under
their control.

HOME DETAILED MILITARY AND NAVAL USES

Aerial messenger service,

Vistinl reconnaissance.

Artillery surveillance,

Artillery adjustment,

Communication between fleet commander and eooperating foree on shore.

Adjustment of shore batterics,

Adjustment of fire from ships,

Bombardment raids,

Const patrol.

{(Mlensives against submarines and torpedo boats.

Attacks on ground troups,

Incendiary bombardment,

Destruction of battle =hipa.

Raids on hostile butteries that cannot be reached by artillery,

Location and destruction of enemy submarines,

Destruction of enemy lines of communication and enemy sapplies,

Miotopraphic recomnais=sanee,

Photography of results of hombardment,

Photography of fricodly works to improve camouflage.

Prevention of enemy air attacks on friendly ground troops,

As=isting in naval bockades.

Location and destruction of mines.

Dropping maps, loeations, orders, food, munitions and information 4o friendly
Frarapes,

Dropping propaganida.

Supplving fomd amd ammunition to isolated posts,

TR R AT '.l:l'l.:l,n:"lh;_r Lroops,

Lavnding raiding parrtios hack of lines,

Landing agent= in enemy territery,
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{Through the courtesy and cooperation of officers in the Air Bervices of the
War and Navy Departmenis, the Manufactureras Aircraft Association is able to
present the following discussion of the development of aircraft during the World
War. It is believed that they include the first comprehensive account of the
progress of combat in the air from 191§ to 1918, as followed by those who have
in mind our future national sccurity. The application of aircraft during the
conflict had such astonishing consequences that itg further development along
even more remarkable military lines moy be expected. Im uniting the elements
of destruction and trangporiation, the airplane introduced a situation comparable
only to such o period as would have appeared hed man, at the same moment,
produced gun powder and the steam locomotive. The increased use of aircraft
during the World War, leads to the comclusion — which to many appears inev-
itable — that o Separate Arm is necessary. Aircraft, traveling in three dimen-
#iong, immersed in the element in which they move, are not merely an adjunct
to the land and sea forces — they form an independent weapon, destined to com-
mand the decigion in any fulure war.— EpiToR.)

MILITARY AVIATION

HE science of military aeronauties is strictly a development
of the World War. Although the Great Powers, with the
exception of the United States and Japan, had organized

fairly large flying services within the general scheme of their arma-
ment policy, the military airplane, properly speaking, did not exist
when the war began. The air fleets of both belligerents were made
up merely of sport type, single and two-seaters, which were not only
devoid of armament (guns and bombs) but furthermore were not
constructed with this end in view.

In those early days of military aeronautics, the army chiefs had
assigned to the airplane one duty, reconnaissance. Conditions of
warfare, however, soon caused a change in these views. It was real-
ized that it was not sufficient to see what was happening within the
enemy lines; it was essential to prevent the enemy from doing like-
wise. This fundamental conception, which ultimately brought about
highly specialized aerial fighting, led to the mounting of machine
guns on airplanes, as carbines and automatics had proven of little use
in bringing down enemy aireraft.

The early efforts toward utilizing military airplanes were, never-
theless, confined to making low altitude reconnaissance of short dura-
tion over the enemy and to reporting in person the information
gathered. This was deemed so important, that in those days pilots
were instructed to avoid eombats so as not to endanger the transmis-
sion of their observation. The loss of time involved in personally re-
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porting however, led to such inefficiency that great efforts were made
to improve transmission of reports. This resulted in the develop-
ment of despateh bag dropping, visual signals (such as streamers,
smoke bombs, Very lights, ete.) and finally airplane wireless.

The introduetion of high-angle ordnanee for fighting airplanes
(anti-aireraft guns) foreed the improvement of airplane performanee
in the matter of eciling (attainable altitude) and maneuverability,

The requirements of aerial fighting soon determined the type of
machine most adapted to this purpose, namely, the single-seater
tractor. This tyvpe was so mancuverable that it beeame possible to
dizeard eomplex gun mountings and to fit the machine gun rigidly
to the fuselage, With this arrangement. the pilot only needed to
aim the airplane, instead of the gunn alone, against the enemy ma-
chine. The presence of a propeller in front of the gun proved a
problem of great difficulty, but this was overcome by svnehronizing
the machine gun with the engine so that the firing mechanizm woulid
function ouly when the muzzle was not eovered by the propeller
blades.

The value of acrial bombardment also beeame evident after satis-
factory bombs, bomb dropping gears and sighting apparatus were
perfeeted. The growing importanee of this phase of acrial warfare
foreced the development of machines of considerable flight range,
earrving capacity and speed. This was attained by a general in-
erease in size and horse-power, and from 1915 on by the nse of twin
engines from which greater safety of operation resulted. 1 one en-
gine was put out of action, and the airplane had dvopped its Toad of
hombs, the other engine would he sufficient for ringing the machine
safely home.

The requirements of acrial observation resulted in the development
of speeial aivplane cameras by means of which the gronnd eould he
photagraphed with such precision that no movement of troops or of
supplies eould take place without it being recorded by the nntailing
eve of the photographic machine,  Nerial photographs were arranged
together =0 as to form a comprehensive map which was daily kept
up to date, weather permitting.

The three main war funetions of the aivplane in itz relation 1o
operations with the Avy that were conelusively ronght out by the
Will are:

1.— To assizt the Army in sneeesstully performing its operation,
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2.— To attack enemy aireraft operating "against our own or
allied troops or air forces attached to the Army.
3.— To attack and harass enemy troops in the field and destroy
; his communications, stores and ammunition dumps. -

As the type which was designed to perform the function under
the first heading, we may place the *“ observation ™ airplanes, whose
duty it is to direct fire from the artillery, perform general recon-
naissance work over tactical areas, obtain photographs of territory of
interest in the vieinity of the lines and beyond, and earry on contact
patrols, that is, keep commanders and other officers informed of the
position of advancing or retreating tronps. In addition to these uses,
observation planes have also been emploved for the rapid transporta-
tion of staff officers and the quick transmission of important messages.

Under the second heading we find the “ combat and pursuit ™ types,
whose duty, is to 'prelwznt enemy aireraft from doing damage to our
own or allies térritory or aircraft. There must be two types of
planes to fulfil such requirements. To successfully combat enemy
machines specially built for aerial fighting, a tvpe of plane is re-
quired which must have above all other things maneuverability,
whereas for the pursuit tvpe, whose duty it is to attack raiding
{bomber) airplanes on sight, speed — for overtaking the enemy —
must be the supreme quality. The pursuit type does not need the
great climbing ability of the combat machine, though it requires just
as great, or greater, ability to dive. It must, furthermore, have
-rrmt strength to mt]htand unusual strains of combat maneuvers,
carry powerful and absolutely reliable armament, and be capable of
ﬂpc-ratmg at great altitudes, ' In other words, the combat machine
must be the boxer and the pursuit machine the runner with the at-
tending r_hnraﬁtpr]stwq of each.

Under the third heading are comprised “ the bombers ? whose duty
it is to drop explosives npon territory occupied by enemy troops.
The bombing class consists of two types, one for night, and one for
day bombing. The main distinetion between the two is that day
bombers carry out their work on objectives too small to be praetlcablﬁ
for night bombers, but of very great strategie importance, such as
roads, railways, ammunition dwunps, headquarters, ete, The night
bombers operating with the Army are used for bombing objectives
‘diffieult to miss on account of their size, such as manufacturing plants
and important enemy towns. The characteristics of both types of
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bombers must necessarily be reliability of power plant, great lifting
capacity and reasonably good speed. In the day bomber, ability to
proteet itself somewhat from encmy aireraft and in the night bomber
effectual provision for accurate navigation regardless of adverse
weather conditions,

Toward the end of the war, an additional funetion was assigned
to the pursuit airplane, namely, the harassing of the enemy on the
ground with machine gun fire.  This gronnd attack work exerted a
greatly demoralizing effeet on the troops and its use became so gen-
eral in the last vear of the war that speeial defense patrols of air-
planes had to be organized.  On the other hand, the Allies as well as
the Germans were ready to put into service, at the time of the Armis-
tice, ground attack airplanes which carried a very complete armor
plating around the vital parts for protection against machine gun
fire. These were the machines referred to as “ flying tanks.”

Aerial observation, with its various subdivisions, retained up to
the end of the war, its primary importance with regard to army opera-
tions and it has beeome an axiom that an army deprived of observa-
tion machines iz simply blinded and at the merey of the adversary.
That the proper execution of this observation work required fighting
machines for its protection is obvious, just as is the coordinate em-
plovment of bombers against targets of tactical importanece,

INDEPENDENT AIR FORCE

Aside from these three funetions of military airplanes with which
the operation, safety and eflicieney of armics is direetly concerned,
there developed in the last year of the war a new scope for war air-
planes through the development of an Aerial Foree, properly speak-
ing.  Thiz was earvied on against strategie objeetives such as arma-
ment and manufacturing centers, important railroad junetions and
large cities aeting as the nerve eenters of enemy resistance. It zoom
breame evident that this kind of warfare was bevond the local seope
of field armies — though related to it — and must, therefore, be re-
moved from the latter’s immediate comtrol and organized and com-
manded ax a separate unit.  Not only did the Taw of concentration
demand =uch a measure, but al=o the wholly novel naturee of this war-
fare which, in order to be carried ont effeetnally, had o e organized
and dirceted by airmen rather than by army men. The aerial offen-
sive mnst be conceived from the air down and not from the ground up.

The French were the first to put this conception into eanerete form
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with the organization of their ““ Aerial Division ” which was com-
posed of some 800 day bombardment and pursuit machines. This
unit formed the strategical reserve of the French Aviation and was
used with telling effect in the major engagements of the latter part
of the war.

In regard to the coordinated employment of the various branches of
military aviation in land battles, the plan of operations of the United
States Army Air Service in the battle of St. Mihiel affords an exam-
ple of the most up-to-date nature.

The plan of operations of a modern battle provides for three dis-
tinet phases of combat:

First, the preparation of the attack. Here, in order to insure
secrecy, the enemy must be prevented from carrying out reconnais-
sance flights over our lines, while we must find out all we ean about
him. This must be done, however, without showing unusual activity,
else the enemy might suspeet our preparation.

Second, the attack up to the objective assigned beforehand. Here
the function of aviation is to destroy all hostile air forces encountered,
after which ground troops are attacked. Beside this work, proper
cooperation must be insured with the infantry and artillery in the
matter of observation and liaison.

Third, the exploitation of the battle, that is, the advance beyond
the original objective. In this phase the enemy is relentlessly pur-
sued in the air as well as on the ground, every hostile aircraft being
attacked on sight and the more important ground organizations of the
enemy being bombed and machine-gunned from the air.

In the battle of St. Mihiel, the execution of this plan involved the
use of some 1,500 American, French, British and Italian airplanes.
It was decided to assign to the army of operation the aviation units
which it needed for local observation and protection, and to concen-
trate the remaining aviation, which made up the bulk of the air
forces available, into a huge Aerial Shock Force. This Force was
composed of pursuit and day bombardment machines and operated in
brigades of about 500 airplanes each. The mode of attack was to
deliver a succession of blows by having a fresh brigade take the place
of those brigades which had exhausted ammunition and fuel.

As a result of these tacties the Germans were literally driven out of
the skies and the reduetion of the St. Mihiel salient was carried out
according to schedule.

Although the operation of kite balloons is of a much less spectacu-
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lar nature than that of airplanes, lighter-than-air craft have played a
very important role in the World War.

Kite balloons, owing to their immobility and steadiness in high
winds, usefully supplement the work of airplanes in artillery obser-
vation and local surveillance. On the Western front alone several
hundred kite balloons were in daily use on each side of the lines.
The value of these aerial observatories was so great that speeial
pursuit units were assigned for their destruction with ineendiary
bullets. To guard against these attacks, halloons were protected by
anti-aireraft guns, macliine guns and special protective squadrons,
and this system made it so diffienlt to burn enemy balloons that the
American Air Service introduced the idea of night attacks. - These
met with great success, seventeen German balloons being shot down
by one American officer alone within a weck.

Since the Armistiee, the Air Service has drawn up a plan for the
use of small airships in the ranging of coast batteries and general ob-
servation work hitherto pr—rformud by kite balloons. With this end
in view, the Army acquired in the late fall of 1919, four American
made nnnr:gl& alrshlpﬁ of 100,000 cu. ft., and five furmgn built ships
of about 150,000 cu. ft. :

AIR BERVICE STRENGTH

The Air Service of the United States Army originally came into
being on July 18th, 1914, when the Aviation Section was created
within the Signal Corps, with an allotted strength of 60 officers and
260 soldiers. Tts equipment then consisted of six airplanes. The
normal development of the Air Serviee — which was separated from
the Signal Corps in 1918 — was retarded by inadequate appropria-
tions until the United States deelared war on Germany.,  On'that day
the personnel of the Aviation Section numbered only 65 officers and
1120 enlisted men, while the entire equipment comprised about 55
airplanes, none of which was the equal of Euroncan serviee tvpes,
It was a tremendous task to build up matériel and personnel.

On November 11th, 1918, the American Army had on hand in the
A. E. F,, 3,538 serviee airplanes and in the United States 4,865
service airplancs; and more were coming through rapidlv. With
the American Expeditionary Force 2,698 airplanes were in the Zone
of Advanee, together with 77 kite balloons,

The personnel of the Air Service on the same date numbered 20,-
568 officers amd 174,456 enlisted men, a total of 195,024, Of this

"l
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number 78,726 were overseas, distributed as follows: 58,828 in
France, 19,724 in Great Britain and 174 in Italy.

American aviators flew for 35,747 hours over the enemy, covering
a distance of 3,574,700 miles, ﬂf the flights 12,830 were for pur-
suit, 6,672 were for observation and 1,174 were for bombing. In
the latter work 275,000 pounds of explosive was dropped. The Air
Serviee in France shot down altogether 776 airplanes and 72 balloons
of the enemy and lost but 289 American aireraft—a ratio of
superiority of more than two and two-thirds to one.

The present strength of the Army Air Service is limited by an
Act of Congress to 1,023 officers and 21,853 men.

AIRPLANE AND BALLOON LOSSES DUE TO ENEMY ACTION

U, 8 ENEMY
LOBSES ) BAL- . | BarL-
PLANES | oo TOTAL | PLANES | Looxs TOTAL

Ist Army ............ 208 | 48 251 510 54 564
Znd Army .o..oiiii. 2 o 2 8 1 7
17th Sqdn. attached to

RAE: oo e | 19 0 19 &l 3 54
148th Sqdn. attached to

RAF .. .. .......... B 0 8 71 0 T1
Individuals attached to

RAF ovsvivns i ki1 n 36 75 11 86
Individuals attached to |

AR oo , 9 | o | 9 9 0 9
Individuals attached to . !

Itallgns ............| 3 0| 3 3 0 3
Individuals attached to|

Freneh ............ f 0 i 5l i 54

Totala ............. 28D 48 aa7 776 72 E48

N:::ru.- Thu foregoing tabrnlntmn uhn'ﬂ the Inﬁau m.mt!ntd in aircraft by these dmnmus
of the American Air Service, with the enemy losses inflicted by these same branches re-

spectively.
NAVAL AVIATION

The adaptation of heavier-than-air craft to the requirements of
naval warfare is a development in which America has been the
pioneer. The first attempts with this end in view, date back to the
latter part of 1910, when land machines were repeatedly flown from,
and to United States warships which, for this purpose, had been
equipped with a false deck or landing platform. The planes carried
besides the usual landing gear, compressed air bags for emergency
resting on the sea.

But it was the invention of the hydroairplane carly in 1911 which
marked the real beginning of American naval aviation. That year,
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four naval officers were trained as aviators and a few machines were
purchased by the Navy for its newly created Aviation Section. From
then on up to 1917, the principal efforts of Naval Aviation eentered
in the development of a seaplane which would couple a fair degree of
seaworthiness with good flving qualities.

The invention, in 1912, of the flying boat and the development of a
compressed air catapult for launching seaplanes from warships were
the most notable achievements of this experimental period.

When the United States declared war on Germany in April, 1917,
the Naval Air Service had a personnel of 38 officers and 163 men and
one naval air station, at Pensacola, Florida. The aircraft in com-
mission comprised 45 float seaplanes, 6 boat seaplanes, 3 land air-
planes, 2 kite balloons and a small nonrigid airship. The seaplanes
were mostly obsolescent, capable only of short flights, and lacking in
seaworthy qualities.

In the latter part of that year, however, improvements in hull
design and construetion had so far progressed that the first practical
flying boat was turned out for use of the United States Navy.

The problem of insuring the supply of naval seaplanes was solved
by the cooperation of the manufacturers and the creation of the naval
aireraft factory at Philadelphia.

A chain of naval air stations was established along the Atlantic sea-
board and additional schools for the instruction of the flving personnel
were organized.,

At the same time, a program was laid down for the construction
of lighter-than-air craft — airships for anti-submarine defense and
kite balloons for gun spotting.

European development work up to the outbreak of the World War
was just as experimental as it was in this country. The most im-
portant European contribution in this field was the development by
the British of a seaplane, the wings of which could be folded back,
which greatly reduced the space required for housing.

The expansion of naval aviation was comparatively slow in the
early part of the war, and assumed momentum only when the growing
menace of submarine warfare was realized. At first the poor sea-
worthiness and small carrving capacity of seaplanes greatly limited
their usefulness in naval warfare. However, as more powerful and
more reliable engines became available, the general progression in
performance became noticeable and vpermitted the specialization of
seaplancs for a large range of duties.
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The main functions of aireraft in connection with naval warfare,
considered apart from the operation of aircraft as a Special Arm, are
in the order of their importance:

1.— Scouting and gun spotting in connection with fleet work at
sea.

2.— Coast patrol work in liaison with the fleet.

3.— Offensive action against enemy aireraft, surface craft and
ship establishments (coast batteries, dock yards, ete.) operat-
ing against or menacing the fleet.

Naval scouting subdivides into two branches, strategic and tactical.
Strategic scouting requires long flights for observation far in advance
of the possible point of conflict; this is, in particular for our country,
a problem which ean be solved by large rigid airships possessing a
flight range of several thousand miles. In such duties airships
possess an advantage because sustentation is independent of forward
motion. The great buoyancy of large rigid airships furthermore al-
lows the equipment of such vessels with elaborate apparatus for radio
communication and with comfortable quarters for the crew —an
important requirement for efficient service. During the better part
of the war, Germany alone possessed aircraft of this kind in the
Zeppelin.  Sinece 1918, however, Great Britain has followed suit
and the United States is planning to do likewise. Development of
this service may possibly follow the British plan of assigning these
airships to the Air Service operating as an Independent Arm.

Tactical scouting for flects at sea was effected in the World War by
“ ship planes.” These are small land machines which are launched
from a track mounted on the main gun turrets, and are equipped with
an emergency floatation gear.

This practise, which the British suceessfully introduced in the
battle of JJutland, has been adopted on the latest American battle ships.
I'ts importance lies in the fact that a flying machine can be carried on
board and launched without interfering with the gun turrets.

As to the value of aerial observation for naval work suffice it to say
that aireraft from an altitude of 5,000 ft. can see more than four
times as far as the lookout post on a erniser.

In the matter of gun spotting, that is, the directing of artillery fire,
hoth seaplane and kite balloons have been employed at various times,
In the case of the scaplane, mobility is the advantage; in the case of
the kite balloon it is stability.

It has been said that scouting and gun spotting form the most im-
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portant functions of naval aircraft for all kinds — scaplanes, air-
ships, and kite balloons. However, owing to the peenliar naval situ-
ation during the World War, with the enemy fleet bottled up and the
submarine assuming the chief offensive role, aireraft had particular
prominence in coast patrol and convoy work, as well as giving direet
battle to the under-sea boats themselves.

The considerable extension which Germany gave to submarine war-
fare forced the Allies and later the United States to devise a very
complete aerial patrol svstem to eope with this menace. The anti-
submarine warfare was carried out in four modes of operations,
namely, routine patrol, escort patrol to convoys, emergency patrol
and special bombing patrols for submarine bases.

Large seaplanes with an extensive cruising arca were generally
used for routine patrol. These planes carried cither one or two
bombs weighing either 230 or 500 pounds each, and were also pro-
vided with machine guns. As a rule smaller tvpe aireraft were used
for convoy escort. These were armed like the patrols.  Speeially
designated seaplanes were always kept in readiness or maintained at
all times at emergency patrol stations.

For bombing operations against submarine bases, land planes were
mainly used, and these were divided into day and night bombing
squadrons. Day bombing was earried out by the United States Naval
Aviation through the Marine Corps, while the night bombing was
effected by the Navy personnel.  All of the four mentioned tvpes of
patrol were mainly offensive in character as they required the bomb-
ing of all enemy submarines encountered and might therefore be
mentioned under the third main funetion of seaplanes. However,
their primary purpose was not essentially offensive in that they
merely cooperated with the surface patrol assigned to convoy service.

The extraordinary effectiveness of aerial eraft in submarine de-
fense is a matter of regard; during the last ten months of the war,
only three ships were torpedoed or destroved by eannon in the Ameri-
ecan patrol area in France, whereas, one year previﬂus'[v. an average of
one ship a day was lost.

The United States Naval Aviation in Franee ﬂ’ighh’{l B rmhmfu-
rines, attacked 25, damaged 12 and probably sank 4.  Besides, 477
convovs were escorted and numerous enemy ships were destroved.

The United States Naval Aviation abroad flew altogether 791,398
nantical miles on patrol, 416,767 miles being covered in 4,314 patrols
carried out in France. _ R ———
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In coast patrol and convoy work, lighter-than-air eraft — both air-
ships and kite balloons — rendered very valuable service during the
war.  Airships were used mainly for patrols of longer duration, while
kite balloons, attached to convoy vessels, provided an effectual protee-
tion against submarines, The United States Naval Aviation abroad
operated mainly Freneh airships, while American built airships
were used for training for patrol on these shores.

With regard to offensive action against aircraft, surface craft, and
shore establishments, comparatively little has been done during the
war outside of bombing raids already mentioned. However, certain
new types of seaplanes have been developed in an experimental way,
and these are likely to assume considerable importance in future
naval wars, The most interesting development along this line is
afforded by the torpedo seaplane, a “ ship  equipped with a suitable
eradle from which a regnlation torpedo is dropped into the sea, whence
it propels itself against the chosen target. The use of this kind of
seuplane has been extremely limited during the war, although promis-
ing results have been obtained by the British as well as by the
Germans.

Probably the most notable development of naval aviation during
the war was the powerful' N. C. tvpe of offensive seaplane. This
eraft was originally designed for long distance patrols, with provision
for heavy armament to fight submarines. The first of these craft was
completed shortly before the Armistiee.  The fourth of the series —
N. (.—+ — demonstrated its potentialities by making the first trans-
Atlantie flight in the world’s history, thus justifyving the hopes of the
designers and builders than the N. C. flying boats would be able to
reach the seene of confliet under their own power and thereby relieve
shipping. Had not the officers of naval aviation supported the de-
velopment of the N. C. boats, combining remarkable seaworthiness
and flying power, the honor of first erossing the Atlantic undoubtedly
would have been lost to the United States.

Another remarkable performance made by a naval airplane was
that of an F.-5-L boat fitted with two Liberty engines which made a
non-stop flight of 20 hours 10 minutes, during which time a distance
of approximately 1,250 nautical miles was covered. This boat car-
ried a erew of four.

The development of naval aeronautics in the United States had
made enormous strides at the time the Armistice was signed, when
the personnel of the Naval Air Serviee was composed of 3,117 officers
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and 45,632 men; 42 air stations were in eommission, 25 of which
were located in France, Great Britain and Ttaly.

After demobilization was started, shortly after the Armistice,
Naval Aviation was limited by an Act of Congress to six scaplane
stations within the continental limits of the United States, and a
corresponding reduction of personunel and equipment ensued.

At the present time, the problems of aviation are mainly experi-
mental, looking forward to the development of new types of seaplanes
for offensive purposes and of large rigid airships for fleet sconting.

As above indieated, possibly future development of aviation in
the United States will concentrate many of the aerial activities of the
Navy in a united Air Serviee similar to the plan already adopted
by Great Britain and other European countries.
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CHAPTER IV

CONVENTION RELATING TO INTERNATIONAL AIR
NAVIGATION

gation was drafted by the Aeronautical Commission of the
Peace Conference.

The Commission was composed of the following delegates:

Two representatives of each of the principal Powers, United States
of America, British Empire, France, Italy and Japan.

One representative of each of the following seven Powers with
limited interests, designated by the Supreme Council, namely Bel-
gium, Brazil, Cuba, Greece, Portugal, Roumania and Serbia, who
were to represent all the Powers with limited interests assembled at
the Peace Conference.

The representatives designated by the United States were:—on
the Commission, Rear Admiral H. S. Knapp, U. S. N,, and Major
General M. M, Patrick, U, 8. A.; on the Military Sub-committee,
Brigadier General B. D. Foulois, U. 8. A,, and Captain Luke Mac-
Namee, U. S. N. ; on the Technical Sub-committee, Lieutenant-Colonel
A. D. Butterfield, U. 8. A., Lieutenant-Commander J. L. Callan,
U. 8. N., and Lieutenant Ralph Kiely, U. S. N.; on the Legal, Com-
mercial and Finaneial Sub-committees, Commander Pollock,
U. S. N,, and Major H. S. Bacon, A.S., U. 8. A.

On Qetober 13th, 1919, delegates representing sixteen of the Allied
Powers, namely, Belgium, Bolivia, Brazil, Great Britain, China,
Cuba, Ecuador, France, Italy, Panama, Poland, Portugal, Roumania,
Siam, Czecho-Slovakia and Uruguay, signed the International Air
Navigation Convention.

Germany, Austria and Bulgaria, under the terms of the peace
treaties of Versailles, St, Germain and Neuilly, are held to observe the
stipulations of the Convention.

If the United States becomes signatory to the Convention it will
become the foundation of a body of law governing aerial activity in
this country. It is hoped that before another year this important
question will be settled and that we may publish in the next “ Year
Book ” the complete text of the approved International Convention,
as well as additional laws governing domestic operation of aireraft.

At the request of the American Aviation Mission a special com-
87

T HE fo]l-::;wing convention relative to International Air Navi-



88 AmrcrartT YEArR Boox

mittee of the Manufacturers Aireraft Association made a thorough
study of an early draft of the Convertion and the later draft of this
instrument incorporated several of the changes suggested by this
committee.

CONVENTION RELAT‘ENG TO INTERNATIONAL AIR NAVIGATION

CHarTeEr I
GENERAL PRINCIPLES

ApticLe 1.— The High contracting Parties recognise that every Power has
complete and exclusive sovereignty over the air space above its territory.

For the purpose of the present Convention the territory of a State shall be
understood as including the national territory, both that of the mother country
and of the colonies, and the territorial waters adjacent thereto.

ArTticLE 2.— Each contracting State undertakes in time of peace to aecord
freedom of innocent passage above its territory to the aircraft of the other con-
tracting States, provided that the conditions laid down in the present Convention
are observed.

Regulations made by a contracting State as to the admission over its territory
of the aircraft of the other contracting States shall be applied without distinction
of nationality,

ArTICLE 3.— Each contracting State is entitled for military reasons or in the
interest of public safety to prohibit the aireraft of the other contracting States,
under the penaltics provided by its legislation and subject to no distinction
being made in this respect between its private aireraft and those of the other
rontracting Statea, from flying over certain areas of its territory.

In that case the locality and the extent of the prohibited areas shall be pub-
lished and notified beforchand to the other contracting States.

ARTICLE 4.— Every aircraft which finds itself above a prohibited aresa shall,
as soon as aware of the fact, give the signal of distress provided in Paragraph
of Annex I} and land as soon as possible outside the prohibited aren at ome of
the neareat airdromes of the State unlawfully flown over.

Cuarter 11
NATIONALITY OF AIRCRAFT

ARTICLE 5.— No contracting State shall, except by a special and temporary
authorization, permit the flight above its territory of an aircraft which does not
possess the nationality of a contracting State.

ARTICLE 8, — Aircraft possess the nationality of the State on the register of
which they are entered, in accordance with the provisiona of Section 1 (e} of
Annex A.

AnticLE 7— No aircraft shall be cntered on the register of one of the con-
tracting States unless it belongs wholly to nationals of such State.

No incorporated company can be registered as the owner of an aircraft unless
it possesa the nationality of the State in which the aireraft is registered, unless
the President or chairman of the company and at least two-thirds of the diree-
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tors possess such nationality, and unless the company fulfils all other eonditions
which may he prescribed by the laws of the said State,

ARTICLE 8.— An aircraft cannot he validly registered in more than one State.

ARTICLE #.— The contracting States shall exchange every month among them-
gelves and transmit to the International Commission for Air Navigation referrcd
to in article 34 copies of registrations and of cancellations of registration which
shall have been entered on their official registers during the preceding month.

ARTICLE 10.— All aireraft engaged in international navigation shall bear their
nationality and registration marks as well as the name and residence of the
owner in accordance with Annex A,

Citarter 111
CERTIFICATES OF AIRWORTITINESS AXD COMPETENCY

ARTICLE 11— Every aireraft engaged in international navigation shall, in ae-
cordance with the conditiona laid down in Annex B, he provided with a certificate
of airworthiness issued or rendered valid hy the State whose nationality it
possesses.

AnrTicLE 12.— The commanding oflicer, pilots, engineers and other members of
the operating crew of every aircraft shall, in acvordance with the conditions laid
down in Annex E, be provided with certificates of competency and licences issued
or rendered valid by the State whose nationality the aireraft possessea,

ArTicLE 13.— Certificates of airworthiness and of competency and licences ia-
sued or rendered valid by the State whose nationality the aircraft possesses, in
accordance with the regulations established by Annex B oand Annex E and
hereafter by the International Commission for Air Navigation, shall be reecog-
nised as valid by the other States,

Each State has the right to refuse to recognise for the purpose of flights w I.T.hhl
the limits of and above its own territory certificates of competency and licences
granted to one of its nationals by another contracting State.

ARTICLE 14.— No wireless apparatus shall be carried without a special licence
jssued by the State whose nationality the aireraft possesses. Such apparatus
shall not be used except by members of the crew provided with a special licence
for the purpose.

Every aireraft used in public transport and capable of carrving ten or more
persons shall be equipped with sending and receiving wireless apparatus when
the methods of employing such apparatus shall have been determined by the
International Commizsion for Air Navigation,

This Commission mayv later extend the obligation of carrying wireless ap-
paratus to all other clusses of aireraft in the conditions and according to the
methods which it may determine.

Cuarrer IV

ADMISSION TO AIR NAVIGATION ADROVE FOREIGN TERRITORY

ARTICLE 15.— Every aireraft of a contraeting State has the right to eross the
air space of another State without landing. In this case it shall follow the
route fixed by the State over which the flight takes place. However, for rea-
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sons of general security it will be obliged to land if ordered to do so by means
of signals provided in Annex D.

Every aircraft which passes from one State into another shall, if the reguls-
tions of the latter State require it, land in one of the mirdromes fixed by the
latter. XNotification of these airdromes shall be given by the contracting States
to the International Commission for Air Navigation and by it transmitted to all
the contracting States.

The establishment of international airways shall be subject to the consent of the
States flown over,

ArTicLeE 16.— Each contracting State shall have the right to establish reserva-
tions and restrictions in favour of its nationa]l aireraft in conmection with the
carriage of persons and goods for hire between two points on its territory,

ABTicLE 17.— The aircraft of a contracting State which establishes reserva-
tione and restrictions in accordance with Article 16, may be subjected to the
pame reservations and restrictions in any other contracting State, even though
the latter State does not itself impose the reservations and restrictions on other
foreign aircraft.

ARTICLE 18.— Fvery aircraft passing through the territory of a contracting
State, including landing and stoppages reasonably mecessary for the purpose of
such transit, shall be exempt from any seizure from on the ground of infringe-
ment of patent, design or model, subject to the deposit of security the amount
of which in default of amicable agreement shall be fixed with the least possible
delay by the competent authority of the place of seizure.

CHaPTER V
BULES TO BE OBSERVED ON DEPARTURE WIHEXN UXDER WAY AND OX LANDING

ArticLk 19— Every aircraft engaged in international navigation shall be pro-
vided with:

{a.) A certificate of registration in accordance with Annex A;

{b.) A certificate of airworthiness in accordance with Annex B;

(0.} Certificates and licences of the commanding officer, pilots and crew in

accordance with Annex E;

(d.}) If it carries passengers. a list of their names;

{e.) If it carries freight, bills of lading and manifest;

(f.) log books in accordance with Annex (;

{g.) If equipped with wireless, the special licence preseribed hy Article 14.

ArTiCLE 20,— The log books shall be kept for two years after the last entry.

ARTICLE 21.—Upon the departure or landing of an aircraft, the authorities of
the country shall have. in all cases, the right to visit the aircraft and to verify
all the documents with which it must he provided.

ARTICLE 22.— Aireraft of the contracting States shall be entitled to the same
measures of assistance for landing, particularly in case of distress, as national
aircraft.

ArTicLE 23— With regard to the salvage of aircraft wrecked at sea the prin-
ciplea of maritime law will apply, in the alsence of any agreement to the contrary.

AeTicre 24,— Every airdrome in & contracting State, which upon payment of
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*harges is open to public use by its national aireraft, shall likewise be open to
the aircraft of all the other contracting Statea.

ARTICLE 25.— Each contracting State undertakes to adopt measures to ensure
that every aireraft Aying above the limits of its territory and that every aireraft
wherever it may be, carrying its nationality mark, shall comply with the regula-
tiona contained in Annex IL

Each of the contracting States undertakes to ensure the prosecution and pun
ishment of all persons contravening these regulations,

Cuapter VI
PROHIBITED TRAXSPORT

ARTICLE 28— The carriage by aircraft of explosives and of arms and muni-

tiona of war is forbidden in international navigation. No foreign aircraft shall
he permitted to carry such articles between any two points in the same con-
tracting State.

ARTICLE 27— Each State may, in aerial navigation, prohibit or regulate the

carriage or use of photographic apparatua, Any such regulations shall he at

once notiied to the International Commission for Air Navigation, which shall
communicate this information to the other Contracting States,

ARTICLE 28.— Ar a mearure of public safety, the carriage of ohjects other than
those mentioned in articles 26 and 27 may he subjected to restrictions by any
contracting State. Any such regulations shall be at once notified to the Interna-
tional Commission for Air Navigation, which shall communicate this informa-
tion to the other contracting States,

ARTiCLE 20— All restrictions mentioned in Article 28 shall be applied equally
to national and foreign aircraft.

Cuarter VII
STATE AIRCEAFT
ARTICLE 30.— The following shall be deemed to he State aireraft: —
fa.) Military aircraft.
(b.) Aireraft exclusively employed in State service, such as posts, customs,
police.
Every other aireraft shall be deemed to be a private nircraft.

All state aireraft other than militury, enstoms and police aireraft shall be

treated ms private aireraft and as such shall be subject to all the provisions of
the present Convention.
AnTicrr 1.

Every aircraft commanded by a person in military service de-
tailed for the purpose shall e deemed to be a military aireraft.

ArTicle 32— No military aireraft of a contracting State shall fly over the
territory of another contracting State nor laml thereon without special authorisa-
tion. In case of such authorization the military aireraft shall enjoy, in prinei-
ple, in the absence of =pecial stipulation the privileges which are customarily
aecorded tn foreign ships of war,

A military aircraft which is forced to land or which is requested or summoned

to land shull by reason thereof acquire mo right to the privileges referred to in
the above puragraph.
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ArTiCLE 33— Special arrangements hetween the States concerned will deter
mine in what cases palice and customsa aireraft may be authorised to cross the
frontier. They shall in no case be entitled to the privileges referred to in Article
32,

Cuarter VIII

INTERNATIONAL COMMISSION FOR ATR NAVIGATION

Articre 34— This chapter arranges for a permanent International Commis.
sion for Air Navigation, placed under the League of Nations and composed of
two representatives of the United States, France, Italy and Japan, each; one
representative of Great Tritain and one of each of the British Dominions and
Indin; and one representative of each of the other contracting states.

“ Each of the five statea first named (Great Dritain, the British Dominions and
India, counting for this purpose as one state) shall have the least whole num-
ber of votes which, when multiplied by five, will give a product exceeding by at
leaat one vote the total number of the votes of all the other contractnig states "

The functions of this Commission are to earry out the provisions of the Con.
vention, to alter and amend it as deemed convenient and generally to adminis.
trate the International Air Xavigation— Epitor,

Cusrrer IX
FINAL TROVISIONS

ArTicrEs 35—43.— The articlea under thia chapter relate to the cooperation of
contracting states in international measures concerning the collection and dis-
semination of statistical, current and meteorological information, the publication
of standard acromautical maps and the establishment of a uniform system of
ground marks for flying, and of the necessary wireless stations for air navigation,
Provision is made for allowing special agreements hetween states in respect of
customs, police, mails, ete.; for procedure in case of disagreement hetween con-
tracting statea; and the adherence of new states to, and the withdrawal of con.
tracting states from, the Convention.— Eviton.

ANNEX A
THE MARKING OF AIRCRAFT

Annex A provides pencrally for the marking of aireraft, to show the na-
tionality, location of these marks on the aireraft, means of identification. size
of markings and spacing.

Section VIIT of this annex presents a table of marks which is given below in
part. The nationality mark of each state named, applies to the aireraft of its
dominions, colonies, protectorates, dependencics, or of countries over which it is
the mandatory state— Evrrow
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COUNTEY “”;f:;;"“" | REGISTRATION MARKS

UNITED STATES 0F AMERICA |""_\ All combinations made in aecord-

Buirisnn EMPIRE .. ........ 0 ance with the provisions of Sec-

FBARCE iovoiiinnavinnsin ' F tion I (a) of this Annex, using

[ PRALY " o amsamininriniin igin v I a group of 4 letters out of the

L TAPAR. wovinviivovininio J 26 of the alphabet, each group

I containing at least one vowel, e

I g ADCT, PURN,

BOLIVIA o oivoeionsnnnnnns s All eombinations made with B as
firat letter.

CUBA o+ oo C Al combinations made with C as
first letter,

URUGUAY ...t iinnnn. ,I C All combinations made with U as
first letter.

| GUATEMALA ...oiviisiinn L All eombinatione made with G as
I first letter.

EBRAZIL 5 oosr i i P All comhinations made with B as
i first letter.

PR s it i i 0 All combinations made with P as
| first letter.

| HONDURAB ............... X All combinations made with H as
first letter.

HAVEL i vay o asly H All combinations made with 11 as
firat letter.

| ECUVADOR .ovuvneinnucens E All combinations made with F aa

firat lettoer. |

| PANAMA ....ceniinooan.. 8 All comhinations made with P as |
. firat letter.

NICABAGUA ..ovvvvnrnnnnn o A All combinations made with N as
'i first letter.

ANNEX B
CERTIFICATES OF AIRWORTHINESS

© The following main conditions govern the issue of certificates of air-

worthiness: — ;

- 1. The design of the aircraft in regard to safety shall conform to certain
standard minimum requiremente. ) )

2. A satisfactory demonstration must be made in flying trials of the actual
flying qualities of the type of aircraft examined, provided that machines
subsequently manufactured which conform to the approved type need not
be subject to such trials. The triala shall eonform to certain standard
minimum requirementa.

d. The construction of every aireraft with regard to workmanship and ma-
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terials must be approved. The control of the construction and of the
tests shall be in accordance with certain standard minimum requirements.
4. The aircraft must be equipped with suitable instrumenta for safe navigation.
5. The standard minimum requirements of paragraphs 1 to 3 inclusive shall
be fixed by the International Commission for Air Navigation. Until they
have been 8o fixed each contructing State shall determine the regulations
under which certificates of airworthiness shall be granted or remain valid.

ANNEX C

LOG BOOKS
BectioN I
JOURNEY LOG

This shall be kept for all aircraft and shall contain the following par-

ticulars: —

{a.) Category to which the aircraft belongs: its nationality and registration
marks; the full name, nationality and residence of the owner; name of
maker and the carrying capacity of the aircraft.

{b.) In addition for each journey —

{i.) The names, nationality and residence of each of the members of the crew,

{ii.)} The place, date, and hour of departure, the route followed, and all inci-
dents en route including landings.

Sections II-V

In these sections, Aircraft, Engine, and Signal Logs are provided for in detail
and instructions are given for their use.— EpiTor.

ANNEX D
RULES AS TO LIGHTS AND SBIGNALS— RULES OF THE AIR
DEFINITIONR

The word “ aireraft " comprises all balloons, whether fixed or free, kites, air-
ships, and flying machines.

The word * balloon,” either fixed or free, shall mean an aireraft using gas
lighter than air as a means of support, and having no means of propulsion.

The word * airship " shall mean an aircraft using gae lighter than air as a

means of support, and having means of propulsion.

The =:zrds * lyiu, mackin=" shall mean all airplanes, seaplanes, fiving boats,
or o*her alreraft heavier than air, and having means of propulsion,

Ar airship is deemed to be “under way " within the meaning of these rules
whoen it is not made fast to the ground or any object on land or water,

Secriox 1
RULES AS TO LIGHTS

The word “ visible  in these rules when applied to lighta shall mean vieible on
a dark night with a clear atmosphere. The angular limits laid down in these
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rules as shown in the sketch (attached) shall be determined when the aircraft
is in its normal attitude for flying on a rectilinear horizontal course.

I. The rules eoncerning lights shall be complied with in all weathers from
sunset to sunrise, and during such time no other lights which may be mistaken
for the prescribed lights shall be exhibited. The prescribed navigation lights
must not be dazzling.

2, A flying machine, when in the air or maneuvring on land or water under
its own power, shall carry the following lights: —

{a.) Forward, a white light visible in a dihedral angle of 2200 degrees hisected
by a vertical plane through the line of flight, and of such a character
as to be visible at a distance of at least 8 kilometres,

{b.) On the right side, a green light =0 construeted and fixed as to show an
unbroken light between two vertieal planes whose dihedral angle is 110
degrees when measured to the right from dead ahead, and of such a
character as to be visible at a distance of at least 5 kilometres,

{o.) On the left side, a red light so construeted and fixed as to show an un-
broken light between two vertical planes whose dihedral angle iz 110
degrees when measured to the left from dead ahead, and of such a char-
pcler as to be visible at a distance of at least 5 Kilometrea,

{d.) The said green and red side lights shall be fitted so that the green light
shall mot e seen from the left side nor the red light from the right side.

{e.) At the rear, and as far aft as possible, & white light shining rearwards
and vigible in a dihedral of 140 degrecs hisected by a vertical plane
through the line of flight and of such a character as to be visible at a
distance of at least 5 kilometres,

(f.) In the ca=e where, in order to fulfil the above conditions, the single light
has to be replaced by several lights, the field of visibility of each of
these lights should he so limited that only one can be seen at a time,

3. The Rules determined for the lighting of flving machines shall apply to air-
ghips subject to the following modifications: —

() All lights shall be donbled ; the forward and aft lights vertically, and the

gide lights horizontally in a fore and aft direction,

(b.) Both lights of each pair forward and aft shall be visible at the same
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time. The distance between the lights comprising a pair chall not be
less than 2 metres.

The rest of this paragraph, numbers four to thirteen, of rules as to lights, is
covered with the regulation for airships and ballouns in ight and at rest, with a
note dealing with precautionary measures to avoid collisions with surface craft.
It also regulates the lights on flying machines, stativnary or not anchored.—
EpiTur

Sectiox 11
RULES A8 TO SIGNALS

Extremely detailed regulationa are provided in paragraphs 14 to 20 for the
showing of lamps, flares and smoke signuls by aircraft about to land or when in
distress.— EDITOR

secTion 10
RULES OF THE AIR

21. Flying machines shall always give way to balloons fixed or free and to
airships. Airships shall always give way to balloons, whether fixed or free.

22, An airship when not under its own control shall be classed as a free
balloon.

23. Risk of collision can, when circumstances permit, be ascertained by care-
fully watching the compass bearing and angle of elevation of an approaching
aireraft. If neither the bearing nor the angle of clevation appreciably change,
such risk shall be deemed to exist.

24, The term " risk of collision ™ shall include risk of injury due to undue
proximity of other aircraft. Every aireraft that iz required by these rules to
give way to another to avoid eollision, shall keep a safe distance, having regard
to the circumstances of the ease,

25. While olwerving the rules regarding risk of collision contained in para-
graph 24, a motor-driven aircraft must always mancuvre according to the rules
contained in the following paragraphs, as soom as it is apparent that, if it
pursued its course, it would pass at a distance of lesa than 200 metres from any
part of another aircraft.

26. When two motor-driven sireraft are meeting end on or nearly end on each
ghall alter its course to the right.

27, When two motor-driven aireraft are on courses which eross, the aireraft
which has the other on its own right aide shall keep out of the way of the other.

28, An aircraft overtaking any other shall keep out of the way of the over-
taken aireraft by altering ita own course to the right, and must not pass by diving.

Every aireraft coming up with another aireraft from any direction more than
110 degrecs from ahead of the latter, 4. e., in such a position with reference to
the aircraft which it is overtaking that at night it would be unable to see
pither of that mircraft’s sidelights, shall be deemed to be an overtaking aircraft,
and no subzeguent alteration of the bearing letween the two aircraft shall make
the overtaking aireraft a crosging aireraft within the meaning of these rules, or
relieve it of the duty of keeping clear of the overtaken aircraft until it is finally
past and clear.

As by day the overtaking aircraft cannot always know with certainty whether
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it is forward or abaft the direction mentioned above from the other aireraft, it
should, if in doubt, assume that it is an overtaking aireraft and keep out of the
WaY.

20. Where by any of these rules one of the two aircraft is to keep out of the
way, the other shall keep its course and apeed. When, in conscquence of thick
weather or other causes, the aircraft having the right of way finds itself so
close that collision cannot be avoided by the action of the giving-way aireraft
alone, it shall take such action as will best aid to avert collision,

30, Every aircraft which is directed by these rules to keep out of the way of
another aireraft shall, if the circumstances of the case admit, aveid crossing
ahead of the other.

31. In following an officially recognised air route every aircraft, when it is
pafe and practicable, shall keep to the right of such route.

32. All aircraft on land or sea about to ascend shall not attempt to * take off
until there is no risk of collision with alighting aireraft.

33. Every aircraft in a cloud, fog, mist or other conditions of bad visibility
gliall proceed with caution, having careful regard to the existing circumstances
and conditions.

34. In cbeying and construing these rules due regard shall be had to all dangers
of navigation and collision and to any special circumstances which may render
a departure from the above rules necessary in order to avoid immediate danger.

Sectiox IV
BALLAST

35. The dropping of ballast other than fine sand or water from aircraft in the
air is prohibited.

Sectiox V

Detailed instructions are given in this section for the observance of air traflic
regulations on and in the vieinity of airdromes.— EpiTor,

Section VI
GENERAL

This section atates that aireraft on the water under its own power will per-
form to the usual marine regulations for preventing collisions at sea.— EpiTor,

ANNEX E

MINIMUM QUALIFICATIONS NECESRARY FOR OBTAINING
CERTIFICATES AS PILOTS AND NAVIGATORS

Secmox I
CERTIFICATES FOR PILOTS OF FLYING MACHINER

{A,) PrivaTe Prrot’s Fryisa CERTIFICATE
{not valid for purposes of public transport)
1. Practical Testa:
In each practical test the candidate must be alone in the flying machine.
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{a.) Test for Altitude and Gliding Flight. A flight without landing during
which the pilet shall remain for at least an hour at a minimum altitude of 2,000
metres above the point of departure. The descent shall finish with a glide, the
engines cut off at 1,560 metres above the landing ground. The landing shall he
made without restarting the engine and within 150 metres or less of a point
fixed beforehand by the official examiners of the test.

(b.) Tests of Skill. A ilight without landing around two posts {(or buoys)
situated 500 metres apart making a series of five figure-of-eight turns, each
turn reaching one of the two posts (or buoys). This flight shall be made at an
altitude of not more than 200 metres above the ground (or water) without
touching the ground (or water). The landing shall be effected by:

{i.) Finally shutting off the ¢ngine or engines at latest when the aireraft
touches the ground (or water).

{ii.) Finally stopping the flying machine within a distance of 50 metrea
from a point fixed by the candidate before starting.

2. Kpecial Requirementa:

Knowledge of rules as to Lights and Signala, and Rules of the Air. Rules

for Air Traffic on and in the Vicinity of Airdromes. A practical knowledge

of international air legislation.

{B.) Pror’s FLYiNg CERTIFICATE FOR FLYINX0 MACHINES USED FOR P'URPOSES OF
PusLic TRANSPORT

1. Practical Tests:

In each practical test the candidate must be alone in the flying machine.

{a.) The tests for altitude and gliding flight and for ekill are the same as
those required for a private pilot's flying certificate. Candidates already in
posseasion of the latter certificates are not required to pass these tests again,

(b.) Test of endurance consisting of a cross-country or oversea flight of at
least 300 kilometres, after which the final landing shall be made at the point
of departure. This flight shall be made in the same flying machine within eight
hours, It shall include two obligatory landings (during which the machine
must come to rest), which shall not be at the point of departure, but which
shall be fixed by the judges.

At the time of departure the candidate shall be informed of his course and
furnished with the appropriate map. The judges will decide whether the course
has been correctly followed.

{e.) Night Flight. A thirty minutes’ flight made between two hours after
sunset and two hours before sunrise, at & height of at least 500 metres,

2. Techmnicel Framination:

After satisfactory practical tests have been passed, candidates will, when

summoned, sumbit themselves to examination on —

{a.) Flying Machines:

Theoretical knowledge of the resistance of the air as concerns its effects on
winga and tail planes, rudders, elevators, and propellers; functions of the
different parts of the machine and of their controls.

Aggembling of flying machines and their different parts,

Practical tests on rigging.
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(b.) Engines:

General knowledge of internal combustion engines, ineluding functions of the
various parts; a peneral knowledge of the construction, assembling, adjustment,
and characteristics of acro-engines.

Causes of the faully running of engines and of breakdown.

Practical tests in running repaira.

(e.) Special Requirements:

Knowledge of Rules as to Lights and Signals and Ruleas of the Air, and Rules
for Air Traflic on and in the Vicinity of Airdromes,

Practical knowledge of the special conditions of air traffic and of international
air legislation,

Map reading, orientation, location of position, elementary meteorology.

REMARKS

The practical tests shall be carried out within a maximum period of one
month.

They may be earricd out in any order, and each may be attempted twice.
They shall be witnessed by properly accredited examiners, who will forward the
official reports to the proper authorities.

The offivial reports will give the different incidents, especially those of land-
ings. The eandidates shall furnish before each test proper identity forms.

A barograph shall be carried on all practical tests, and the graph, signed by
the examiners, shall be attached to their report.

Pilots who hold the military pilot's certificate shall be entitled to the private
pilot’s tlying certificate, but, in order to obtain the pilot's fying certificate for
purposes of Public Transport it will be necessary to pass the technical conditions
for navigation as required by B (2) (e.).

Sectriox I1

Certifiates for pilots of balloone are provided for in this section, by a series
of practical tests, together with theoretical knowledge and special requirements.
—EpiToR.

Section IIL

This section provides for three classes of airship officer pilots. The holder
of a first class certificate is qualified to command any airship. The holder of a
seconid class certificate iz qualified to commamd airships under 20,000 eubic
meters capacity. The holder of a third class certificate is qualified to command
nirships under 6000 cubic meters capacity. All military and naval airship oifi-
cor pilots are entitled to a third class certificate.  All military and naval officer
pilots who have commanded airships over G000 cubic meters capacity are entitled
to a firat class gertificate— Epttos,

SeeTion IV

This section provides for certificates for navigators of aireraft. They must
lirst pass a theoretical and practical examination in many points of which the
fullowing are the more important — true and appurent movements of the celes-
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tial bodies: method of determining latitude, longitude, time and azimuth, maps
and charts, how to read them, compass, magnetic meridians, variations, devia-
tions, aeronautical navigation instruments, and so forth.— EpiToz.

Section 'V

This section is devoted to international medical requirements for air naviga-
tion. It provides an exhaustive physical examination for candilates as pilots
or navigators.— Epiton,

ANNEX F
INTERNATIONAL AERONAUTICAL MAPS AND GROUND MARKINGS
Sectioxs I axp II

This annex illustrates an international system of aerial maps on the scale of
1: Loo00o0; and all local maps on a scale of 1: 200,000, The details of what
the maps will show are given in this section. SECTION II provides for an in-
ternational system of ground marks. These marks differ widely from those
now in use in the United States.— FmTok.

ANNEX G
A system of exchange of metecrological information — statistical, current and

forecast — ig arranged for in this Annex.

In Appendices 1-1V, provision iz made for the issuance of meteorological reporta
with instructions as to the general form in which the reports are to he rendered.
A very complete system of standard and special symbols is laid out for the tele-
graphic transmission of such reports.— Eptton.

ANNEX T
CUSTOMS

This Annex contains general provisions and regulations relating to customs,

Aircraft departing from one country en route for another must start from a
specially designated customs airdrome and cross the frontier between points
fixed by the contracting states.

Aireraft landing in foreign conntries are in principle liable to customs duties.

The provisions of this Annex do not apply to military aircraft visiting a state
by special authorization nor to police and customs aireraft.— EpiTog.
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CHAPTER V
REPORT OF AMERICAN AVIATION MISSION

N the summer of 1919 a step was taken by the United States
Government which was destined to help place the Aviation In-
dustry in America first among the nations of the world.

Under instruetions from Seeretary of War Baker, the Ameriecan
Aviation Mission was formed, consisting of : ITon. Benediet Crowell,
the Assistant Sceretary of War; Howard E. Coffin, Member of the
Couneil of National Defensze; Henry C. Mustin, Captain, U. S,
Navy; Halsey Dunwoodv. Colonel, Air Serviee, 17T, 8. A.; James G.
Blair, Jr., Lieutenant-Colonel, General Staff, T, 8. A.; George H.
Houston, President, Wright Aeronautical Corp.; C. M. Keys,
President, Curtiss Aeroplane & Motor Corp.; 8. 8. Bradley, General
Manager, Manufacturers Aireraft Assn,

The members of this mission went to Eurape and conferred with
various ministers of the Governments of Franee, Ttalv and England,
also ranking Army and Navy Commanders, and the foremost aircraft
manufacturers,

A thorough study and investigation was made by the Mission of all
forms of organization, production and development. s a result of
these studies the Mission emphasized the unanimons opinion of its
members that immediate aetion was necessary to safeguard the air
interest of the United States to preserve for the Government some
henefit of the great aviation expenditures made during the period of
the war, and to prevent a vitally necessary industry from disap-
pearing. Tt was stated that 90 per cent. of the industry ercated dur-
ing the war had been liquidated and that unless some definite poliey
was adopted by the Government it was inevitable that the remaining
10 per eent. wonld alse disappear.

In submitting their report the subject was divided into three im-
portant heads: 1. General Organization, 2. Development, Commer-
cial, 3. Development, Technieal.

The report is as follows:

1. GENERAL ORGANIZATION

The findings of the American Aviation Mission and its recommendations are
stubmitted after a careful review of the situation in the allied countries men-
tioned, but always keeping in mind the situation in the United States. Under

101
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the above sub-hcads the results of these investigations are presented to you,
which, in the opinion of the Mission, demand the most earncst and immediate
consideration along the Lroadest lines, with a view to establishing some fixed
policy which will save the aircraft situation in the United States and give the
United States an equal place with the great powers of Europe in this great mew
commercial development.

The American Aviation Mission therefore recommends the concentration of
the air acfivities of the United States, military, naval and civilion, within the
direction of a single tiovernment agency created for the purpose, co-cqual in im-
portance awith the Depariments of War, Nacy and of Commerce, to be called
in this report, for the purposes of identification, the National Air Sercice.

In making the above recommendations, the following views and data of the
Mission are presented:

Visits were made by the Mission to England, France, Italy and conferences
have been held with those largely responsible for the successful prosecution of
the war and especially with those men most experienced in the aerial develop-
ment within those countries.  Among others, interviews have been had with:

Fraxce: Maréchal Foceh, Commandant-en-Chef des Arméea Allides: André
Tardicu, Ministre des Affaires Franco-Américaines; Géndral M. Duval, Chef de
Service de MAeronautique; Juegues Dumesnil, Deputé, formerly Sous-Secrétaire
de ' Aeronautique; M. Loucheur, Président du Conseil de Guerre, mow Minister
of Recomstruction; Daniel Vincent, Deputé, formerly Souns-Seerdétaire de Avia-
tion: Gaston Minier, Deputé, Chef du Comité Aeronantique au Senat; and Major
d'Aiguillon, of the Commizsion ITnterministerielle de 'Aviation Civile,

Excraxn:  Honorable Winston Chuarehill, M, ', Secretary of State for War
and Seeretary of State for Air; Field Marshal Sir Douglas Haig, Commander-in-
Chief of the British Army: Admiral Sie David Deatty, B N, Admiral of the
Fleet: Major General Right o, JJ. E. B Seely, Under Seeretary of State for
Air:y Major General Tlugh M. Trenchard, Chief of Air Staff, Koyal Air Foree;
Major General E. L. Ellington, Director General. Supply and Research, Royval
Air Foree: Major General Sir Frederiek T10 Svkes, Controller General Civil Avia-
tion, Roval Afr Foree: Sie W, A, Robinson, Secretary, Air Ministry; and Major
General Sir W, 50 Brancker, Royal Alr Foree, now with the Aireraft Manufae-
turing o, Lid.

ITary: 0L Grassd, Chief of the Italion Aviation in Paris; Colonel Guoidoni,
[talian Foreign Acronantienl Mission: Admiral Orsini, Chief of Ttalian Naval
Aviation ; Colonel Croees, Chief of the Techoieal Bareau: aml Signor Conti, Secre-
tary of State for Aviation,

In all countries visited, and in the minds of all persons met in conference, ap-
prars an extranrdinary similarity in condition und in eovcluziona drawn from
the experiences of the five diflienlt years of mistake and achievement in the
prosecution of the war,  Perhaps no stronger or more simple presentation of the
regard in which the fotore of aviation i= held in allied countries can be given
than hy quotation from twe letters of M. Clemencean, copies of which were ob-
tained in France,  The fivst is oaddressed to the President of the United States,
urging upon him Ahe bmmediate consideration of matters aeronantieal aml in
comnection with the Pewee Confercmee,  The second i addressed to the Presi
dent of the Hepmldie of Franee, sulanitting the draft of a deeree ereating a sep-
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arate department of Aeronautics placed transitorily under the Ministry of War
— un intermediate step possible withouwt legialation and looking to the early
creation of an Independent Ministry of the Air:

LerTtER From M. CLEMENCEAU To
PrRESIDENT WILSON.

) * February 1Gth, 1919.

* The President of the Council, and

“The President of the Interallied Peace Conference.

“To the President of the Hepublic of the United States.

“ Interallied Aviation Committee:

“ Mr. President:

“1 have the honor to acknowledge the receipt of your answer of Fehruary Tth,
to my letter of January 24th. 1 enclose herewith, copies of the letters which I
have received from Lord Milner and from Monsieur Orlando, as well as my
replies.

“1 am pleased to note that you agree in principle with my proposition to
create an Aviation Committee for after the war. I take the liberty of insisting
on the necessity of creating this Committee without delay, in order to he able to
utilize it as an advisory organ for the PPeace Conference. Indeed, the clauses
for aerial protection seem to have at least an importance equal to the clauses for
military and naval protection; and it ia of the greatest intercst to have a study
made by competent personalities of the measures to take against the eventual
constitution of & German military fleet. I cannot insist too strongly on the im-
perious neceseity of this study, on account of the proximity of Germany to Lon-
don, Brussels, Paris and Rome.

“ Likewise, | adhere entirely to the British proposition which seems to me prac-
tical and effective, and I request you likewise to give it attention. In case it
seems dcceptable to you, I wish you would let me know if vou could delegate
two representatives to the next meeting of the new Interallied Committee, which
will take plave on Thursday, March 6ith, at ten o'clock, at the Directory of
Aeronautics, 260 Boulevard St. Germain,

* Please accept, Mr. President, the assurance of my highest consideration, ete.
(Signed) * CLEMENoEAU.”

“ REPORT TO
“THE PRESIDENT oF THE Feexcn Repvpric.
“ Paris, June 4, 1019,
“ Mr. President:

“ Aireraft has developed considerably during the war. It should at this time
adapt itself to & no lees important part in peace time. But because of the many
initiatives which eooperate in its new use and development, the efforts and means
are dispersed in various ministerial departments.

“The future aviation in France will only be assured by the coordination of
all efforts and the unification of the general serviees.  Also, it will give the ad-
vantage of hetter work from the personnel and eredits which are actually elfected
to similar objects in different ministries,
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* With this object in view, and according to the propositions of an interminis-
terial conference which 1 am able to assemble, I have the honor to submit for
vour signature, the following decrees creating an organ of general eoordination
of aviation.

*This should not be confused with any of the particular aviations of the
varions ministerial departments. At its origin, it will be attached transitorily
to the Ministry of War,

“1 am, Sir, yours reapectfully,
“GeonokS CLEMENCEAU,
* President of the Council, War Ministry.”

Even hefore the report of thiz Mission can be given consideration, a step simi-
lar to that proposed by France will have been taken by Ttaly. Here, however,
the Department of Acronauties is being placed under the Ministry of Transpor-
tation —a make-shift arrangement frankly acknowledged transitory and im-
mediately possible without the legislation needed to create the clearly foreseen
ultimate — the Italian Ministry of Air.

England more than two years ago hegan the coordination of her aireraft ae.
tivities —an effort which has resulted in placing her well in the lead in prae.
tically every phase of aerial development and which has resulted in bringing her
montha ago to the establishment of a Ministry of Air, co-equal with her Minis-
trics of War and of the Navy., That the present Ministries both for war and for
air are centered in the same individual has no significance other than that of
momentary expediency.

The whole trend of events towching the art of acronauties in ita hroad relation
to world progress, the experience in all Allied countries {including the United
Statez) during the five vears past, the frankly dizenssed future plans under
present consideration in foreign quarters and the views everywhere encountered
by us, leave your Mizsion impressed with these ineseapalile conclusions:

1. That Italy. France and England realize fully the importance of aircraft in
the mi]ilﬂl“_\'-llll\'ﬂ.l and  eivil-commoereinl aspects aned prrospose to enconrage the
general development of the art through Governmental aid to commereinl indusiry,

2. That Great Britain Las come to consider the dominanee of the air as at least
of equal importance with that of the seas, and is frankly and avowedly planning
a definite policy of acrial development 1o that end.

3. That any future war will inevitably open with great aerial activity far im
advance of contact cither upon land or =ea, and that vietory ecannot bt ineline
to that belligerent able to first achieve and later maintain s supremacy in the
air,

4. That for veomomie reasons, no nation ean hope in time of peges, to maintain
air forces adequate to its defensive need exeept throwgh the ereation of a great
reserve ino personnel. material osmd producing industry through the encourage-
ment of eivil aeronantivs,  Commervial aviation and transportation development
must be miske to carry the finaneial loadd.

o That o =wiblen creation of aevial eguipment to meet @ national ecmerzeney
alvewdy at hand is peessible. Bt bas been proven within the experienee of every
mation engaged an the war that two vears or morve of high pressare effort have
been needed to achicve the gquantity production of aireraft, aireraft engines, and
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accessory equipment. The training of personnel including engineering, produc-
tion, inepection, maintenance and operating forces — covering some fifty distinet
trades and some seventy-five industries, has proved in itself a stupendous task
when undertaken upon the basis of the war emergency alone.

6. That the rapid adaptation of aircraft to the commercial uses of peace is
everywhere being studied and planned. Under the foreed draft of war, this new-
est and fastest agency of transportation has been brought to a high state of
development. It must now be redesigned to meet the progressive demands of a
civilization at peace.

7. That hecause of its great apeed and range of operation, oceans, states and
even countries are heing passed over with a greater facility than are townships
and counties traversed by the motor car. The need for international agreements
governing the construction, operation and safety of aerial apparatus of all kinds
in immediately before us.

B. That for the first time in the world's history, the stage ia set for a close
international cooperation in the development of a great art at the very threshold
of its era of commercial utility. Great Britain, France, Italy and Japan not
only invite but urge the United States to share in this work,

8, That just as we now have National, International and Interstate regula-
tione, laws and agreements covering rail and steamship travel and the safety
and navigation of the seas, so must we have similar regulations governing air-
eraft and the uses of aerial navigation throughout the world. The International
Committee sitting in Paris, under the Peace Conference, gives the first long step
in this direction.

10. That the need in each country for a single authoritative point of contact
for the ronduct of all International aviation affairs, legal, operational, technical
and political, is imperative. Such agencies have already been set up in England,
France and Italy. The United States has under the terms of the International
Convention no option but to follow these leads.

11. That in England, France and Italy sentiment is undoubtedly in favor of
the centralization of aircraft development under one authoritative head. Dif-
ference of opinion has heen encountered only in the matter of Army and Navy
personnel and in the question of the Independent Fighting Force,

England holds the initiative and is building her Roval Air Foree co-equal with
the Army and Navy. France and Italy follow England’s lead but seem inclined
to leave questions of operating personnel for the present to War and Navy
Departments and to debate the need of an Tndependent Fighting Air Serviee. In
all vises. forces operating in conjunction with Military and Naval units, fune-
tion under the Military or Naval High Commands,

12, That among the many considerations of early moment requiring govern-
mental direction may be mentioned the following:

in} Federal and International laws governing the use of air routes.

(b} Federal and International control of pilota’ licenses; examination and
lests required.

(e} Federal inspection of all commercial aireraft for airworthiness, or suit-
ahility for service,

id Customs and other regulations for crossing State and National boundaries.

{e) Internationa]l standards for methods of communication and signaling.
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(f) International standards covering the marking or charting of air routes
and of landing places for both day and night use.

(g) International specifications and rules guverning the constructiom, equip-
ment and operation of standard wirdomes, landing stations, signal towers and
other aide to aerial navigation,

{h} Port regulations and fees covering seaplancs,

(i) Foderal taxation of aireraft and license fur its use,

(1) Safety measures and devices; legislation forcing adoption,

ik) Fire underwriter standards, regulations and safeguards; insurance of
machines, of material and of persons in transit iproperty and life).

(1) The legal status of privately owned wireraft; the property rights of the
air; liability for damage inflicted and incurred.

{m) International standards and specifications covering accepted practice in
quality of materialz, in factors of safety, and in methods of construction: an
engineering literature of this new art must be created by International approval.

in) Mapa and navigation charts of the United States and its territories,

13, That we of today are conceivably no more qualified to judge as to the
seale and development of the aireraft of ten vears hence than were we of oven
five years ago ahle to foretell the achievements of today. We must bear in mind
always that for every one mind focussed upon things avronautical in thia earlier
period, some thousands of keen minds are now versed in the aircraft art. With
proper Governmental encouragement, rapid progress seems inevitable.

14, That the broadest consideration for the ultimate welfare of American avia-
tion must be given in the constitution of any organization set up for the co-
ordination and control of aeronautics within the United States. The preroga-
tives and ambitions of Governmental departments and of individuals must be
azaaved at true value,

15. That past experience and every economic consideration point to the vital
need for the formulation by the United States, of a definite, comprehensive and
continuing policy for the development of every phase of the aireraft arl, Our
Government is now faced with the task of nursing and actively encournging a
new transportation industry, whose healthy growth is vital to the future prog-
ress and defense of the nation.

Because of the lack of a definite, intelligent and sympathetic poliey in our
Governmental aireraft organization since the armistice, our American acronauti-
cal industry, built up at such great expense of money and of effort, is rapidly
disappearing. No sensilile husinesa man is justified in keeping money invested in
the aircraft industry under the conditions which have maintained in the United
States since November 11th.

16. That the closest possible relations must continually exist between the air-
craft agency of the Government and the production and commercial industry en-
gaged in aircraft development.

17. That ithe industries involved in the production and commercial use of
aircraft must he piven recogmition and representation in econnection with all
national and international activities bearing upon the direetion and control of
aeronantics.

In the foregoing brief presentation of its conclusions, your Mission has touehed
upon the aeronautical poliviea already in effect or under present discussion in
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England, France and Italy. Great Britain's plan of organization certainly war-
rants our most careful consideration. Tts salient points are clearly set forth in
the chart hercwith attached. It is not argued that the British method is per-
fect, but it can be stated without fear of contradiction in any quarter, that it
stands today the most comprehensive governmental mechanism yet set up by any
nation in the world for the cncouragement, upbuilding, direction and control of
its air resources. This organization has been born of five bitter yvears of trial,
mistake, experience and progress, It is the product of the best hrains in the
British Empire focussed under the spur of national need and the demand of the
British people. We in America may well study it carefully.

Your Mission, in presenting its recommendations, desires to emphasize the
view everywhere encountered that the future of aerial navigation and of aerial
development generally, is in only a limited sense a function of military and
naval establishments. The air is a medium for commerce and communication
and its direction to the peaceful uses of civilization must be unhampered by the
necessarily restrictive views of these specialized departments.

RECOMMENDATIONS

A, The concentration of the Air activities of the United States, Civilian, Naval
and Military, within the direction of a single Governmental agency, created for
the purpose co-equal in importance and in representation with the Departments
of the War, Navy and of Commerce,

B. That the agency thus created be charged with full responsibility for plac.
ing and maintaining our country in the front rank among nations, in the de-
velopment and utilization of aireraft for the national security, amd in the ad-
vancement of the civil aerial transportation and communication arts,

C. That this governmental organization be formed in general as follows:

Ist. A civilian Secretary for Air.

2nd. An assistant seeretary, a civilian, responsible directly to the Seeretary
for Air, for the management and operation of the Department.

drd. Five or more Divisional heads acting as chief of the sub-departments of
{a) Civil Acronauties, (b} Military Aeronautics, (¢) Naval Aero-
nantics, (d) Supply and Hesearch, (e) Finance, ete.

4th. An Air Council, advisory in character, which shall be constituted by the
Secretary of Air, ineluding the Assistant Sceretary of Air, the chiefs
of the several sub-departments, and such other personnel as may be
deemed advisable.

We desire especially to invite attention to the complexity and newness of the
whole development of the aviation art, and to urge the broadest possible treat-
ment of the subject during this formative period. We suggest that the lesser
details of organization may well be left to the judgment and initintive of those
called to mesume the responsibility of dirceting this work, We desire also, in
this connection, to call attention to the mireraft interests of the Allied Govern-
ments, and to emphasize the necessity for careful discrimination in the selection
of men of industrial experience and broad vision.

D. The establishment of Governmental institutions of education and training,
including an air college, all open alike under proper restriction, to military,

civilian and naval personnel,
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E. Such eurricula and such arrangement of promotion in the National Air
Service, and such assignment and pay as to insure to the young man an attractive
career whether he elect to remain permanently in the * National Air Service” or
return to Army or Navy, or to civil life.

F. The adoption of a system wherchy Army, Navy and civil personnel can be
circulated in proper proportion through the National Air Service, This per-
sonnel would, unless permanently assigned to Air work, be automatically re-
turned to the Military and Naval sources, or to civil life as an Air Service re-
gerve after the educational and service periods in the National Air Service have
expired.

It is felt that such a circulating aystem is vital to the coordination and ulti-
mate effiviency of the three services, and to the desired dissemination of a knowl-
edge of and interest in the air among our people. The young officers of to-day
will command the military and naval forces of to-morrow, and will carry with
them into the highest ranks an intimate knowledge of aircraft, and of the
strategy of its varied uses, in connection with operations on land or sea, The
direction of civilian and commercial activities of all kinda will be made poasihle,
and the closest contact and cooperation between the Government and the aero-
nautical industries assured.

All international relations touching aerial matters fall naturally within the
jurisdiction of the Secretary for Air.

All responsibility for the supply of aircraft material and equipment of all
kinds, and for the training of personnel for all branches of the service, is, in ac-
cordanee with these recommendations of your Mission, placed with the Secretary
for Air. As some twenty-seven thousand items are involved in the equipment
and maintenance of each Air Bquadron on active duty. the need for a single re-
sponsible direction seems undebatable,

Upon the plan of organization here recommended, all squadrons and all equip-
ment assigned by the National Air Service to mect the stated requirements of the
Military and Naval establishments, pass automatically under Army and Navy
command. Under National Air Service operational direction, remain only those
independent projects unrelated to the activities of the Military and Naval fighting
fronts and such personnel and cquipment as forms a surplus to the needs of the
sen and land fighting arms.

The question of governmental organization for the development and utilization
of our country’s air resources has been given consideration by your Mission,
seemingly from every angle. The recommendations made are general. No re-
port could be made effective. if burdened with the mass of details involved in the
setting up of any governmental mechanism such as proposed.

There has been and will continue to be advanced many objections to the es-
tallishment of a Department of the Air. We believe none of them prove insur-
mountable.  We bhelieve the advantage gained to be such ae to entirely over:
ghadow mny temporary diliculties.

Always in the past. in war by land or by sea, and in the transportation ac-
tivities of peace, we have thought in two dimensions only. We must now re-
adjust our minds to think for all future time in three,

When this Mission left the United States in May, its members thought the
Atlantic Ocean might be crossed before January 1, 1920, Within three montha
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of vur absence, four succeasful crossings have been made and without the loss of a
pingle life.

There must e no over-optimism. There are vears of development and experi-
mentation ahead. As in the case of all the other great agencies of civilization,
the commercial and financially profitable use will come slowly. But here the
immediate welfare and safety of our nation ie involved and an intelligent and
eflicient direction of our aeronautical affairs will be demanded by the American
people.  American genius has given to the world the airplane, a new instrument
of commerce and of war. But America has left its development to other nations,
and too late, realized the mistake of this neglect. Bhe has paid the price!
America now again has the opportunity, if not to lead, at least to take her place
in the front rank and to gain to herself the full benefit which will surely accrue
from an active and sincere cooperation in the engineering activities, and in the
scientific and commercial aireraft developments of those nations associated with
ue in the war.

DBut this will be impossible, in the future as in the past, if our aircraft ac-
tivities remain dispersed among the several governmental departments and im-
possible of coordination for decisive action.

Upon the breadth of view and the vision of those in control of America's poli-
cies, depends our future as an air power.

1I. COMMERCIAL DEVELOPMENT

With reference to the commercial development of aviation your Mission makes
its recommendation hased upon the following conclusions which have been formed,
first, through knowledge of conditions existing at present in America, and sec-
ond, the knowledge gained by its investigations abroad.

The investipations in England included visits to a number of factories, air-
dromes and other points of particular interest, and interviews with the following
gentlemen:

Excranp:  Major General Hugh M. Trenchard, K. C. B, D. 8. €., Chief of stafl,
Air Ministry; Major General Sir Frederick H. Sykes, K. ¢, B, C. M. G, Con-
troller General, Civil Aviation; Major General E. L. Ellington. C. B, C. M. G,,
C. B. E., Director General Supply and Research; General Huggins; Douglas
Vickers, Vickers Co, Lid.: Capt. P. D, Ackland, Vickers Co., Iid.; Sir Perey
Gerouard, Armstrong, Whitworth & Co.; Sir Samuel Waring, of Waring &
Gillow, who is also interested in five other acronautical companies in England;
Holt Thomas, Aireraft Manufacturing Company; General Sir W. 8. Brancker, K.
C. B, I, F. C, Aireralt Manufacturing Co.; White Smith, British and Colonial
Airplane Co.; JJ. A, Taylor, Cosmos Engineering Co.; Fadden, Cosmos Engineer-
ing Co.; Handley-Page, Handley-Page Co,, Ltd.; Graham White, Graham White
Co.; .V, Allen, Secretary of the Society of British Aireraft Construetions; and
Leslie I'. Langton, Black and Mansom Insurance Underwriters, who have spe-
cialized in aireraft insurance.

Memlwrs of the Mission also visited the airship factory of Armstrong. Whit-
worth & Co., loeated at Selby, and the dirigible airdrome of the British Navy
loeated ut Pulham, where they examined the R 33, which is a replica of the R 34,
and several smaller airships.
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The Mission's investigation in France included visits to a number of French
factories and flying fields, and interviews with the following gentlemen :

Fraxce: Général M. Duval, Dirceteur du Serviee Aeronautique: Senateur
Gaston Minier, Chef du Comité Aeronautique au Senat; Pierre Etienne Flandin,
Deputé, formerly Chef de 1'Organe Interallié de I'Aeronautique: Commandant
d’Aiguillon of the Commission Interministriclle de 1'"Aviation Civile: Com-
mandant de St. Queniin, Chef du Rerviee de Fabrieation de 1'Aviation: Lonis
Breguet, of the Breguet Company and Compagnie des Messageries Aericnnes;
Bleriot, of the Bleriot Company: Maurice Leblane, Bleriot Spad Company;
Kaherer, Rociété Astru; Bazaine, Société Nieuport; Maurice Farman, of the
M. and H. Farman Company; Granet, Scerétaire du Chambre Syndicale de 1'In-
dustrie Aeronautique; Esnault-Pelleterie. Président du Chambre Syndicale de
I'Industrie Aeronauntique: Lieut. Réné Fonck, premier French ace; Maurice de
St. Blanchard, Secretary of the Aero Club de France: and Comte de Libersee,
former pilot and at present much interested in the development of civil aero-
nautics in France.

Among the factories visited were: Morane-Saulnier, DBreguet, Bleriot, Far-
man, Hispano-Suiza and Renault, all of which are engaged in the manufacture
of mirplanes and motors,

The investigation in Italy included interviews by representatives of the Mis.
sion with the following gentlemen:

ITary: . Grassi, Deputy, ex-Chief of the Italian Aeronautical Mission In
France; Colonel Guidoni, Ttalian Foreign Aeronautical Mission: Admiral Orsini,
Commander of [talian Aviation; Captain Bursaglia, Chief of StafT to the Min.
ister of Marine; Peroni, Director of the Ansaldo Co.; Casatti, of the Caproni
Co.; and Buzio, of the Maechi Co.

Reprezentatives of the Mission also visited the following factories in Italv, all
of which are engaged in the manufacture of airplanes, balloons and motors:
Pomilio Co., Ansaldo Co,, at Torinu; Caproni Co,, at Milan; Isotta Franchini,
which was shut down due to a strike,

1. Une of the most important problems to be considered in the rehabilitation
of the world’s commerce, following the close of the war, is the development of
aerial transportation for commercial purposes. It one invaluable service, and
that in which it surpassea all other means of transportation, ia speed, that time-
saving element which the world has always striven for, and for which America,
with its great distances, has such serious need.  Reliability, safety, economy, and
those other qualities of tranaportation serviee which are of value, will steadily im-
prove as the use of aireraft increases and experience accumulates,

2. It is as impossible to forecast the future of this new medium of transpor
tation as it would have been to deseribe the speed, comfort and safety of the
modern steamship at the time the first steamship crossed the Atlantie. It is
safe to say, however, that in time it will hecome one of the great transportation
medinme of the world and will continue to offer the fastest and most direct
means of transportation for persons, mail, and light freight, known to civiliza-
tion. Its development is limited only hy the perfection of the mechanical
devices used, with which we are constantly becoming more familiar, and by the
extent of our knowledge of the atmosphere which is becoming more thoroughly
understood each year,
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3. It is equally difficult to determine the speed with which this development
will take place. In faet, thia will he determined largely by the opportunities
afforded to employ the brains of the engineer and the scientist on the prob-
lems involved, which in turn will be controlled hy the financial resources avail-
able for such work. It is thought by some well informed authorities that the
next five or ten yeara will see this new industry through its initial stages, and
established on a self-supporting bhasis, providing it is encouraged at this time.
Adequate support cannot be expected from private enterprise alome, and if no
outside aid is given, ten vears will probably see this industry in America still
struggling for a foothold, and far behind its European competitors who will
receive substantial aid of many kinds.

4. History has shown repeatedly that no nation can afford to neglect the
highest possible development of its transportation mediums regardless of the
opportunities existing for immediate profit to the private enterprise concerned.
This is particularly true of aerial transportation, which is not local in its na-
ture, but which is cssentially of a national and international character, due
to the great distances covered, and to the speed with which it links together far
distant points. This principle has been so clearly understood that an Interna-
tional agreement has been established between the Allies and their associates, by
which international flight of aireraft has heen provided for in a far-sighted
manner, thus making immediately possible the flight of private craft from
one country to another on a basis as clearly defined by law as that governing
the movement of steamships, except, of course, that the practice of ages of ship
travel is miseing in the case of aircraft.

3. The development of aviation is progressing so rapidly at this time that
it is difficult even for those in close touch with it to keep up with its progress,
During the past two months the Atlantic has been crossed four times by air.
eraft: first, by a seaplane of the Ameriean Navy, second, hy an airplane of
(ireat Britain, and finally, by an airship of Great Britain which has twice
demonstrated ita ability to fly between England and America. All of this has
been accomplished without the loss of a single life. Airships are now building
in England which will e alile to carry from five to ten tons of mail, in addition
to the necessary fuel and erew, and erosa the Atlantic from London to New York,
in one-half the time made by the fastest steamships. Who can say such trans-
portation faeilities will not greatly serve civilization, and be of immeasurable
value to our own country if properly developed and used.

6. Already lines of aerial transportation are being used in England and France
in & small way for commercial purposes, but the distances in these countries
are so short that relatively little advantage ean be gained, so such ventures will
develop slowly. A daily service from London to Paris has been in operation
for some time, and promises to be quite serviceable as soon as it ean be re-
lieved of its war time military supervision. Other lines now in operation are
from Paris to Lille and Brussels and from Paris to varions points in Alsace
Lorraine and CGerman occupied territory. Among other plans English private
interesta are projecting airplane lines from Cairo to the Cape and Caire to
Bombay, and French interests are planning to run a line to Algeria and Moroceo,
These lines will carry mail, passengers, and express, and it is expeeted that they
will materially shorten the time hetween European centers and their far distant
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terminals. The United States Post OMlice Department has carried mail by air-
plane from New York to Washington for over a year with a record of nearly
one hundred per cent. delivery at each end every day. It is now inaugurating
a line from New York to Chicago which will shorten the mail time between these
two points to about one-half. It is also projecting a two-day service from New
York to San Francisco. England is already desirous of organizing with the
United States a trans-Atlantic airship line for mail service which would give a
five-day mail service from London to San Francisco. Such u service is entirely
possible at this time, and its inauguration depends only upon adequate en-
couragement and financial support.

7. The risks involved in these ventures, due to unknown conditions of the
atmosphere, imperfections of equipment. ete., are still so pgreat as to make
them impracticable from the point of view of private enterprise, undertaken for
a profit. If left entirely to such private enterprise, aerial transportation will
develop slowly and with many losses and backward steps, as did the steamship,
the railroad, and the automobile, each of which, however, haa ultimately hecome
a vital factor in our civilization.

8. One of the striking features of our investigation in Europe was the unani-
mous belief that the use of aireraft in warfare and for national defense would
continue to increase and that in the next war, whenever it might come, aircraft
would be a far more vital factor even than it has been in this war. One of
the greatest military authorities in Europe stated that in his opinion the first
battle of the next great war would be in the air, and would very nearly decide
which side would win, in that the zide winning in the air would immediately
have access to all of its enemy’s sources of supply and production, and would
quickly cripple them by air raids upon an enormous scale. The opinion waa
averywhere expressed that the development of aircraft for purposes of national
defense must continue and that sufficient flying and production facilities and
personnel must be maintained at all times to imsure an adequate supply in
case of need. Due to the complicated and delicate nature of such equipment.
to its rapid depreciation in use, and to its constant obsolescence, the cxpense
involved in such a program would be very great, in fact almost prohibitive in
peace times.

9. The existence of an aerial tranaportation industry with a great commer-
cial air fleet and of a strong production industry would greatly decrease the
need for strictly military equipment and resources in that practically all of the
agireraft and landing field facilities and personnel, and the manufacturing and
maintenance facilities and personnel employed by such commercial activities,
would be available ag a reserve in time of war. It is evident, therefore, that
the most economical way to develop a strong air service for national defense
is to encourage hy every means possible the use of aireraft for commercial
purposes, and thereby build up A& commercial fleet at relatively small expense
to the government, which would effectively supplement its strictly military
equipment, in time of need. America’s experience during the war has proven con-
clugively that aircraft facilities and personnel, and particularly production
facilities and technical personnel, cannot be obtained upon short notice, but only
by long and continued experience and at great expence.

10. America’s production industry reached large proportions during the war,
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but since the signing of the armistice it has shrunken to a very small volume.
Unless immediate attention is given to its conservation, it will practically dis-
appear, and a considerable portion of the great sums expended in ita develop-
ment will have been spent fruitlessly. This industry does not require a large
valume of business to keep it alive and healthy, but it doea require a steady
and dependable demand, otherwise private capital and enterprige will not long
remain interested.
RECOMMENDATIONS

Upon the basis of these conclusions, we offer the following plan for stimulating
the development of commercial aviation as an aid to national defense, and as a
response to the demand that is already developing for improved commercial
transportation through the use of aircraft.

A. The Civil Aviation Division of the National Air Service should establish
with the advice of the Army and Navy, and the Division of Military and Naval
Aeronautics, a serics of flying routes throughout the United States and its pos-
sessiona and to contiguous foreign countries, which will be of military and com-
mercial value. 1t should also prepare and publish maps and descriptions of each
of these routes, suitable for the use of fliers.

B3, There should be provided at national expense certain flying fields in
strategic locations, and suitable for military purposes, and encouragement should
be given to the various States and Municipalities to provide flying fields upon
all flying routes, at points found desirable, thus eliminating the necessity for
private ownership of flying fields except for strietly private use. Hangars should
be provided at each flying field by the governmental authority owning the field
(that is, Federal, State or Municipal), or where such fields are used constantly
by private interests, they should he permitted to provide their own hangara im-
mediately adjacent to and opening upon such flying fields.

The operation and use of such flying fields should be controlled by federal
law, so as to obtain uniformity throughout the nation and conformity with
international regulations.

(. All flying routes and flying fields should be equipped at national expense
with signalling and communication systems, including wireless telegraphy, wire”
lesa telephony, and searchlights, to thoroughly safeguard and guide aircraft in
flight. The Government's attitude in this matter should be the same as that
maintained toward shipping in its lighthouse and coast patrol service, The
operation of signalling and communication equipment should be controlled hy
federal law for the reasons indicated under item “ B."

). A meteorological service should be developed to provide fliers and other
aviation interests with accurate weather reports and other atmospheric data
necessary to govern their activitier intelligently. The value of this service to
commercial aviation cannot be overestimated as it will go far toward establish-
ing reliability and safety of service, just as weather reports are of immeasur-
able value to ocean and lake tranaportation.

E. Training facilities should be provided at various localities throughout the
eountry, either at (Government expense, or by private enterprise under Govern-
ment regulation with puarantees from the Government of a suflicient number
of students to cover expenses. Such guarantees could be given by the Govern-
ment without undue expense if it used such schools for the preliminary training
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of ita military personnel. Such a plan would encourage private enterprise
to provide facilities for the training of the personnel needed for commercial
requirements, which personnel in turn should become a permanent reserve for
military requirements in time of need. There should be established at least
one echool for the teaching of aerodynamics and other branches of the science
of meronautics as recommended under the heading * Organization.” Encourage-
ment should be offered to universities throughout the country to establish de-
partments of aeronautical secience,

F. The Government should encourage the development of new design and aero-
nautical technique for commercial purposes along the lines recommended under
the heading * Technical Development.”

G. The Department of Aeronauticse should maintain the closest possible rela-
tions with all civilized nations in determining and applying the rules and regu-
lations which will govern the international use of aircraft, and there should he
developed as rapidly as is consistent with proper consideration, a body of Federal
law governing the use and airworthiness of aireraft for commercial purposes,
which will safe-guard life and property, and promote the commercial usage of
aerial transportation. In order that commercial aviation may be helped and
not hindered by such legal restrictions, it is of vital importance that aerial
transportation be recognized at omce as an element of interstate commerce amd
be made subject to one body of Federal law applying uniformly throughout all
of the United States. It will thereby avoid the complications of individual state
control which have proven to be such a handicap to railroad and automobile
operation.

H. Insurance of aircraft and its personnel against all kinds of hazards and
riskas involved should be encouraged in every way. The cost of such insurance
should be kept as low ags is consistent with the rigke involved.

I. Encouragement should be given to the organization of private emterprises
for carrying on aerial transportation. This encouragement might well be in the
form of payment for the carrying of mail and expressage, and of guarantees as
to the volume of such business. Compensation might be paid to such enter-
prises for keeping their facilities available for use in time of war. Guarantees
of this kind coupled with opportunity to insure against loss by accident should
make privately operated transportation lines & commercial possibility, but if it ia
found that private enterprise does not respond to such encouragement, then
the Government should undertake certain transportation ventures on its own ac-
count and should continue to operate such lines until they are proven commer-
cially successful. Ultimately they should be sold to private enterprises on such
terms as would permit of successful operation, as it is not believed that com-
mercial aviation will ever be successfully developed entirely under Government
control.

J. The remaining aircraft production industry should be conserved and kept
in a healthy condition by a well defined and continuing program of production
for military purposes, over a period of veara. This policy should be continued
until the commercial demand is adequate to support an industry of sufficient
proportions to form an effective nucleus upon which can be built a war-time
production in case of need.
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11l. TECHXNICAL DEVELOPMENT

With reference to technical development, your Mission in submitting its recom-
mendations bases the following conclusions on a knowledge of conditions existing
in the United Statea and upon extensive investigations conducted abroad:

(1} {a) The Mission visited plants making or experimenting in materials as
follows:

Fraxce: Breguet, Farman, S, P. A, D, Bleriot, Hispana-Suiza, Morane-
Saulnier, Renault, and Nieuport.

Itary: Ansaldo, Macchi, Caproni, Pomilio, Isotta (plant closed Ly strike).
and F. 1. A, T.

Excraxp: Handley-Page, 3. A. T., Rollz Royee, Phonenix Dyvnamo. Bristol,
Vickers-Vimy, Cosmos, Sopwith, Grahame-\White, A, B, C., and Armstrong.
Whitworth.

ih) The Mission has visited laboratory and experimental shops as follows:
Institute Sperimentale Aeronautice, Home; FEiffel Taboratories, Paris; R. A,
Factory, Farnborvugh, England; Isle of Girain Naval Experimental Station, Engr
land: Pullman Dirigible Station, England: Aeroplane Station, Contocelli, Ttaly,
and Dirigible Station, Craspiano, Ttaly,

{¢) The Mission has interviewed the following governmental official and indua.
trial officers upon the subject of the proper organization, scope and equipment
of the Technical Division:

Exoraxp: General E. L. Ellington, Head of Department of Design, London,
Royal Air Foree; Rir Perey Herouard, Managing Director, Armstrong-Whitworth
Co., B George St., Westminster, London: General Graves, . A, F. Representative
with Dritish "cace Commission, Paris; General Brooke-Popham, Director of He-
search, London; Holt Thomas, London: Douglass Vickers, Vickers Ltd., London;
Grahame-White, Grahame-White Aireraft Co., London; and Sir Samuel Waring,
London.

Fraxce: Major d'Aiguillon, Interministerielle de 'Aviation Civile, Paris;
Louis DBreguet, Manufacturer, Breguet et Cie, ('ie des Messageriea Aeriennes,
Paris; Cacquot, Former Chicf Technical Seetion, Department Military Aeronau-
tics, Parig; Colonel llorand, Department Military Aeronauties, PParis; General
Duval, Director Military Acronautics, Paris; Jacques Louls Dumesnil, Deputy,
Former Under-Seeretary French Aeronautics; Captain de 1'Estrade, Technical
Service, French Military Acromantics; Pierre Etienne Flandin, Deputy, Former
Chief Inter-Allied Organization of French Aeronantics, Paris; Messaguer, Head
of Hispana-Suiza Co., Paris; Maurice de Saint Blanchard, Secy., Aero Club de
France, and Daniel Vincent, Deputy Director, Former Under-Secretary of Avia-
tion, Iaris.

ItTary: Commander Caldara. Ilead of Aviation, Technical Section, Rome:
Cusati, Designer, Caproni Co., Milan; Lieutenant.-Colonel Ferduzio, Ilesigner of
5. V. A, Rome Acronautics, Rome: Colonel Croceo, Director of Institute Speri-
mentale: Colonel Guidoni, [talian Aeronautical Mission; and Admiral Orsini,
Minister of Halian Aviation, Rome,

2. The form of technieal organization and control recommended by vour Misdion
differs mnterially from the controlling organizations in Ttaly, France or England.
Inasmuch as, for some time at least, military, naval amd departmental flying
seems likely to lead in the development of the art, your Mission desires to lay
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emphasis upon the necessity of having these departments strongly represented in
the operations of the Technical Division wo that they shall be materially helped
and not hindered in their research, experiment and development. To the same
end, we are of the opinion that lighter-than-air, which in England at the present
time is independent, can be best served by making it a strong sub-division of the
Technical Division. In both England and France, due to the eloseneas of the war,
the Technical Division is at present dominated by military personnel, Lut the
opinion is unanimous that, as time goea on, civil personnel will supersede military
in this divigion. General Ellington, England, expressed this opinion flatly and
General Brooke-1’opham, Director of Research, England, holds the same helief.
In the Royal Aircraft Factory, at Farnborough, civilian requirements are
already overtaking military and naval. It has therefore been deemed wise to take
the ultimate step at the outset in America, and a civilian head, of the type now
earnestly sought in France and England, is recommended for America.

3. In equipment and personnel, England and France and Italy are maintaining
their war strength in the Technical Division. At Farnborough, we found a
complete experimental plant, employing about 3,000 men and women, and carry-
ing on actively nearly every line of research, experiment and development in
motors, planes and accessories, More than a score of planes, rigged with ap-
paratus for aerodynamic experiment, were in the hangars and in the field. Physi-
cal and chemical laboratories seemed busy and fully-manned. Estimating the
lighter-than-air and the naval experimental and research personnel, it seems prob-
able that the plant aml the personnel engaged in the division in England is
nearly, if not quite, equal to the entire trade in America at the present time,
Obviously, this branch of aeronautics lies at the very foundation of the future,
both military and civil, and to fail to bring it wp to the standard of the world
cannot help but mean dependence and mediocrity., or worse, in aeronautics in
America.

4. The inclusion of such topics as armament (Ordnance), wireless (Signal
Corps), instruments (Admiralty), photography (Signal Corps), design and
bombs {Ordnance}, ete, has been found necessury in all countries. In reality,
the design and supply of such appurtenances is left to the departments or bureaus
specializing in them, but research and experiment and development, in methods of
installation and use is essentially a function of the Air Serviee Technical Division,
and must be carried on by this Division, both in the laboratory, on the factory
floor, and especially in the air, in the tank and on the field.

5. In all the European countries visited, we found that access to and use of
the Government owned facilities for development is established. The basis of such
use varies, and can be adapted to the circumstances. In all countries, however,
the principle is the same, namely, that private interests must obtain access to
Government facilities, through the officers of the Division, so that new inventions,
ete., shall pass the scrutiny and criticiem of the Division heads before going into
actual experimentation. In England, an attempt has been made to furnish
facilities at cost, but to save overhead, a schedule of flat prices is heing worked
out.

fi. In England and France, the question whether or not to design complete
motors and machines no longer exists. France was forced to design airplanes in
1916, due to the failure of her private firms to meet the crisis created by the
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Fokker; but the immediate result appears to have been a quick return to the
safer measures for encouraging the private designers to design and build, under
the direction and assistance of the State. In England, the complete design of
mirplanes ceasged with the S, E. 5; and both government officials and industrial
officers offered ample testimony that the making of complete designe was a
miatake and would not be repeated, due to its effect upon the private design de-
partments. Without exception the manufacturers appear to take the view that
it would be idle to compete by private efforts. if one division of the Government
was designing and another division buying, as the Government would inevitably
favor its own designers, even though not quite so good. The result of such a
policy, therefore, would Iw to limit the number of sources from which useful
designa can be obtuined, and also to lower the standard of personnel in the
design departmentis of private firms.

7. In 1918, Sir Arthur Duckham, then Director of Aircraft Supply for Eng-
land, said:

“As we all know, changes in design, unless they are actually for new types,
may be absolutely against production; most of our delays in production in this
country and in the countries other than ours, have been due to the effort to
obtain too great perfection at too early a time"

Having this in mind, and having in mind also the disastrous effects upon pro-
duction of similar causees in the United States, your Mission asked explicit ques-
tions concerning the plan vsed by the Technical Division in England to minimize
the result of such changes. The method is outlined as follows:

“* ANl changes made necessary by the fact that a machine or motor is dangerous
to the flier or to the public are clussed ae Number |. These are imperative, and
are ordered by the Director of Design, without delay. No machine is allowed
to be accepted or flown without such changes having been made,

“ Important changes involving improvement in performance, ete, are classed as
Number 1I. Such changes are made by order of the Modification Board deseribed
below, and became effective only at such time as not to interfere unduly with
production.

“ Improvements and additions, not vital but often valuable, are classed as
Number 11I. They are made when convenient, both to Government and to Con-
tractor, and are not allowed to interfere with production or greatly increase
price.”

A Modification Board shall pass on changes and classify them. This board
conaists of five members, one from the Technical Division, one from Production,
one from Operations, one from Finance and one from Supply. In the case of
Number 1 changes, the Director merely reports that such and such changes have
been ordered.  All other changes are ordered by the Modification Hoard at regular
meetings.

Your Mission is of the opinion that the establishment of some such uniform
practice, covering not only such changes but also the method of paying for them,
is essential to production; and should be a responsibility of the Technical
Division.

RECOMMENDATIONS

ia) That all technical functions of the Government in reapect to aeronautics

be centralized in a single Techoical Division which shall perform the work for

UNIVERSITY OF MICHIGAN



ReporT or AMERICAN AviaTioNn Mrssion 119

the Army, Navy and Civil aviation; and which shall be headed by preferably a
civilian of wide executive experience. Such a division should include as Assistanta
to the Director, experienced representatives of Army, Navy and other government
departments interested in aviation, who shall be nominated by the departments
and shall act as advisors upon the special needs of the Service they represent.

{b) That steps be taken forthwith to secure for the United States, the most
advanced equipment for research, experimental and development work and for the
testing of motors, planes, balloons, ete.,, for the testing of materials; for the
examination and testing of acronautical appliances, including armament and
instruments; and that such an organization shall he established as shall assure
at all times that the research, experimental and development activities of the
Government ghall be second to none.

{e) That the research, experimental and development facilities and equipment
now used in aviation by the Army, Navy and other Government departments he
inventoried immediately and put, as far as practicable, under the eontrol of the
Technical Division, retaining such of same as may seem suitable and bringing
them under a central control to make a complete and efficient equipment, and
discarding such of them as unnecassarily duplicate others or are out of date. In
making this change, great care should be exercised to guard against measures
which might tend to interfere with suggestions for improvements and advances
in aviation, material and methods, coming from the operating aviation branches
of the Army, Navy and Postal Departments. Experience has proved that the
initiative in the advance of motors, planes and accessories often comes from
practical experience in the flving ficld, rather than from the scientific department
of aeronautics, The Technical Division will, in cooperation with the operating
forces, study, work out and apply all such suggestions. Care should be taken
also to avoid duplicating facilities already in existence, such as water tanks,
armament testing grounds and many other items operated by existing depart-
ments. Arrangements should be made whereby the exieting plants of this sort
can be used, on a proper payment basis, by the Technical Division.

{d) That extreme care be taken in such & process of adjustment to provide
ample means wherehy the special technical needs of the (a) Army, (b) Navy and
{e) eivilian Hying shall reevive attention. Means should also be provided whereby
military and naval experiments of a secret nature can be enrried forward.

(e) That the organization of the Technical Division cover by means of adequate
personnel and equipment, all branches of aeronautical research, experiment and
development, including the application and aerial use of instruments, armaments
and munitions, wireless telephone and telegraph, bombs and fittings, sights, fire
fighting apparatus, parachutes, air bags and other safety devices, motor appliances
for air service, propellers and photography.

(f} That all the technical facilitiea of the Technical Divisgion for aviation,
whether now exiatent or to be created, shall be available to private inventors and
designers, upon proper and reasonable terms.

(g} That in view of the experience of England and France, it is dangeroua to
allow the Technical Division to operate under normal or war conditions a depart-
ment of complete design in heavier-than-air machines or in motors, as such compe-
tition results immediately in stopping private departments of design. The Tech-
nical Divigion, therefore, should be a critic of, and supplementary to, private
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design, rather than aim at design on its own account. The policy of the Techni-
cal Division should be to maintain and encourage a considerable number of well-
manned and well-equipped private design plants and to cooperate with these plants
in all undertakings that meet with the approval of the Technical Division, and
to place orders with these plants, at fair prices, for design and for experimental
construction of motors, planes and appliances. Competition of the government
with the industry should be avoided; the only allowable exception being cases
where, either on account of expense or for other cause, the Technical Division
cannot obtain needed material or design from existing sources.

(h} That careful thought shall be given to the establishment of competition in
motor, plane, balloons and accessory design, and encouragement be offered in
every reasonahle way to the promotion of competitive events and the establish-
ment of standard records.

(i) That the Technical Division shall publish regularly and under competent
management all the technical facts and data developed by the Division that may
be helpful to the industry, rescrving at the same time to itself the right to
preserve secrecy in all matters that are decmed to be in the nature of Naval or
Military secrets.

{j) That such a Technical Division shall maintain at all times, as close touch
as possible with the development abroad and shall maintain representatives in
Europe charged with the duty of linison between the American and Furopean
technical organizations.

(k) That a definite method of payment for independent design, experimental
production, changes in design, alterations and adjustments be worked out by the
Government as quickly as possible. to the end that the design and improvement
of motors, plancs, balloons and appliances may be stimulated and not stifled.

{1) That the Technical Division shall include an Inspeetion and Testing De-
partment, which shall carry on all inspections and tests of experimental construe-
tion and revision, and which shall issue certificates of air-worthiness for all
machines for private and commercial use, and shall, from time to time, inspect
all machines and appliances, including landing fields, signals, ete., used by public.
In cooperation with the Civilian Division, this department shall have power to
limit and control all types of air machines used in commerce, and to test such
machines hefore they become production models. This depurtment should have
power to examine the inspection methods of all private concerns building air-
craft, and to pass upon the quality of anch methods from time to time,

{m) That close cooperation be maintained at all times with the purely techni-
cal aeronautical bodies, and also with the industrial bodies engaged in aero-
nautics, so that standardization of materials and practices may be carried forward
as rapidly as ean be dome without hindering the development of the art or
entuiling undue losses upon the trade,

Respectfully sulmitted,
(Signed ) Bexeprer CROWELL,

The Assistant Secretary of War.
i=igned ) Howaro K. Coveix,
Member of Council of National Defense,
(Signed} Hexsgy O Mustisg

Captain, U, 5. Navy,

1 Note: Subject to Memoranda 1 and 2, July 19, 1919,
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{Signed) Harsey Duxwoopy,
Colonel, Air Serviee, U. 8. A,
Assistant Chief, Air Service, A. E. F.
(Signed James A. Braig, Jg.,
Lieutenant-Colonel, General Staff, U. 8. A.
iSigned) Georoe H. Houston,
P'resident, Wright-Martin Aeroplane Corp.
(Signed) C. M. Kevs,
Vice-President, Curtise Aeroplane & Motor Corp.
(Signed) 5. 5. BrapLey,
General Manager, Manufacturers’ Aireraft Asan.

MesmoranDUM No, 1.

Subject. Report of the Organization Committee, American Aviation Mission.

1. T eoncur with the report of the Organiration Committee of the American
Aviation Mission, to which I have affixed my rignature, with the following
reservations:

{a) Provided that the personnel employed in Naval Aviation operations shall
he composed exclusively of officers and enlisted men of the Navy, Marine Corps,
Naval Aviation Reserve, and where required for shore establishments, of civiliana
under the employ of the Navy,

(h) Provided that all advanced training of Naval Aviation personnel excepting
advanced aviation engineering courses, shall be under the direct control and
supervigion of the Navy,

{e) Provided that when officers and enlisted men of the Navy, Marine Corps
or Naval Aviation Reserve are detailed for duty with the proposed Air Depart-
ment, they shall retain their naval or Marine Corps rank and ratings.

{d}) Provided thut administration and operation of all Naval Aviation forces
shall be under the direct control of the Navy.

(e} It is recommended that the question of including in the proposed Air
Department an offensive Air Foree independent of the Army and Navy be left
open, pending further investigation of this subject: and that the subject be
investigated without delay by the Mission in conference with Army and Navy
representatives, who have made a special study of military naval strategy.

{Signed) Hexry C. MusTix,
Captain, U. 8. N.

MEMORANDUM No, 2.

Subject: Report of the Development (‘ommittee, American Aviation Miesion,

1. I coneur with the report of the Development Committee to which I have
affived my sipnature, with the following reservation:

{f) Provided that nothing in the organization of the proposed Air Department
shall restrict the Navy in the following activities:

(a) Maintenance of an organization adequate for the preparation of general
specifications, peneral plans and characteristics of the aviation mechanisms,
acecessories, and equipment required for Naval purposes,

(b) Maintenance of an organization and facilities adequate for carrying on
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experimental aviation work of a class that is exclusively of a Naval character,
and that does not involve duplication of efforts and facilities in the proposed
Air Department that are common to other aviation hranches.
(e} Maintenance of an organization and facilities for conducting the mepunee
and tactical tests of complete aviation mechanisms and accessories.
(Bigned) Hexry C. MusTiy,
Captain, U. 8. N.



CHAPTER VI

TECHNICAL DEVELOPMENT AIRPLANES, 1914 TO 1919

HE year 1919 in airplane work marks a transition period
from the production of military and naval aireraft to the

design of purely commercial planes.

In spite of all the difficulties and delays which the Army Air Serv-
ice experienced, and in spite of all the eriticisms it encountered, it
may be said that at the signing of the armistice not only had produe-
tion of standardized military planes reached a tremendous volume,
with promise of greater volume in the immediate future, but that a
number of most valuable models had been developed by aireraft manu-
facturers covering the entire field of military requirements.

The Naval Aireraft program, meeting less difficult requirements,
and less ambitious in scope, had been more suceessful as regards pro-
duction, and at the termination of the war the Navv also was in pos-
session of a number of most valuable types, some of which were dis-
tinetly in advance of anything built abroad.

Mivitary MacHixes AT THE SiGNING OF THE ARMISTICE

In the ensuing paragraphs, brief mention is made of the most inter-
esting American models at the signing of the armistice.

TRAINING MACHINES

The training machines employed by the Army were divided into
two classes,— the “ elementary training” plane, with 90 to 100
horse-power, and the *“ advaneed training” plane, with 150 horse-
power, although in most cases the low-powered machine was but very
slightly redesigned to take the more powerful engine. The low-
powered type such as the Curtiss J. N.—4-D with the Curtiss OX-5
engine did pioneering work for training. It also proved entirely sat-
isfactory subsequently for private flying. The V. E.-7 a particu-
larly interesting example of the more highly-powered training plane
with a weight of 11.4 pounds per horse-power showed a maximum
ground speed of 116 miles per hour. The Thomas-Morse S.-4-C
constituted another interesting type of advanced training machine.
This was a small single seater with an 80 horse-power LeRhone which

gave a speed of 97 miles per hour.
123
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SINGLE-SEATER FIGHTERS

No American single-scater fighters were produeced during the war,
and the Spad and 8. E.-5 formed the bulk of equipment for this in
the Ameriean Army. During the year 1919 these were replaced by
the Thomas-Morse M. B.-3, the Ordnance and other single-seater
fighters.

TWIFSEATER FIGHTERS

At the eonelusion of the armistice, Ameriean designers had fully
developed a number of brilliant models of the two-seater fighter tvpe.

A survey of these models gives a very fair idea not only of the
general possibilities of the best designs but serves to illustrate many
important improvements in design,

Thus the Curtiss 18-B Biplane, known as the Hornet, offers
many interesting features.  The employment of a monocoque vencer
fuselage gives a body of almost perfeet stream-line form. The free
air radiator is mueh smaller both in weight and cooling area than the
avernge nose radiator for an engine of this power. To give the
fusclage a elean rear portion, the designer has emploved the useful
dodge of placing the midder and fin elean above the fuselage, while
the body iz equipped with a small end fairing picece.  This is a device
which other designers are likely to follow. There has always been a
prejudice against the use of ailerons on the lower wing alone, on the
grounds of insuflicicnt controllability. In the Ilornet the ailerons
are carried on the lower wing only, yet give ample control. The
ailerons are of the long narrow type, which wind tunnel experimenta-
tion had indicated as being most efticient.  Rudder and elevators are
operated by levers enclosed in the fuselage thereby doing away with
all outside econtrol eables.  The hinges on all econtrol surfaces are such
as to do away entirely with the intervening gap. It is these points
of apparent minor refinement which have the cumulative effect of ex-
celleney, and which constitute superiority of the post-war planc over
that of an carlier date. A 400 horse-power K-12 engine, and a total
load of 3,000 pounds, the Hornet gave a high speed of 160.5 miles
per hour and a elimb of 12,500 feet in ten minutes is attained.

In the Lepere two-seater Fighter, equipped with the Liberty
Twelve, the American Air Serviee wonld have found — had the war
continued — a most dependable fighting machine.  Built at the
Packard Motor Car Company’s plant, eompletely equipped for mili-
tary purposes, with a gross weight of 3,700 pounds, it achicved a
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speed of 136 miles per hour, and was beautifully balanced and
maneuverable.

The Loening two-seater monoplane attracted very general atten-
tion because of the bold and original employment of rigid trussing
for monoplane construction, and other interesting departures from
standard practice, such as the new type of radiator, and the exposed
engine.

AMERICAN PROGRESS

It is gratifving to observe how far superior these American prod-
nets — Curtiss, Lepere, Loening, Phipps, Thomas — were to the
D. H.-4+ and other foreign machines corresponding in type.

NIGHT BOMRBERS

The war developed one tvpe of ship which could be immediately
utilized for peace service, and this was the night bomber. Capable
of carrying ten or more passengers, and equipped with multiple en-
gines, they are capable of flving with part of the power plant out of
commission. The Glenn L. Martin bomber was a partienlarly sue-
cessful American example of this type, and has since passed, with
but slight modifications, into the Air Mail Service.

ARMY TECINICAL DEVELOPMENTS DURING TILE WAR

While the main task of the Army Air Service during the war was
to select the best European models, adapt them to American methods
of manufacture and turn them out in the greatest possible number,
nevertheless a great deal of technical development had to be car-
ried on.

The bulk of this was coneentrated at MeCook Field, Dayton, Ohio,
which, although its construetion only began some months after the
entry of the United States into the war, was by the end of 1917 a
fully equipped experimental field, capable of handling any problem,
whether in plane or engine design or construction.

One of the many achievements of McCook Field organization was
the placing on a secure basis of the question of sand testing of air-
planes. Full flight tests had also been econducted prior to the war
in somewhat slipshod fashion without due care being given to the
adjustment of instruments, to temperature corrections, to ealibration
eurves, and to an exact comparison of resnlts.  The field placed this
important branch of the art on a satisfactory basis,
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With the ecooperation of the Forest Products Laboratory, and a
number of plywood manufacturers, considerable work was done in
the development of veneer fuselages, such as those introduced into
this country by the L. W. F. Engineering Co., which were systemati-
cally designed, built and sandtested. The final type arrived at could
be built from veneer panels such as could be supplied by any plywood
manufacturer, formed readily to any streamline shape, and have less
weight for the same strength than a truss fuselage of the same size
and strength.

In the engine field, much experimentation on the Liberty Twelve
enabled the final touches to be placed on this wonderful product of
American genius. Constant help was given to the various workers on
the turbo-compression systems of which fuller mention is given later
in these pages.

It may be pointed out here that while the greater part of our ener-
gies was concentrated on the Liberty Twelve, the Americanization and
large production of the Hispano-Suiza by the Wright-Martin factory
was a notable and extremely useful achievement.

NAVAL AIRCRAFT DURING THE WAR

The work of the Navy during the war was kept even more confi-
dential than the work of the Army. Commander H. C. Richardson’s
paper before the Society of Automotive Engincers was perhaps the
first announcement giving a classification of the Navy’s planes and
their different funetions. Corresponding to the land single seater
training planes, a certain number of Gnome engine sea-going scouts
were used, such as the Curtiss and Thomas. Most of the train-
ing was done, however, with two seater machines such as the Cur-
tiss N.-9, the R.-6, the Aeromarine and Boeing seaplanes. The
N.-9, after the substitution of the Hispano for the Curtiss OXX
100 horse-power, was practically successful. The Curtiss F-boat,
originally developed for sporting purposes, also underwent but slight
modifications before being available for instruction purposes. The
Gallaudet D.-4 was a useful bomber, The large submarine patrol
and convoy machines underwent a wonderful development during
the war. The N. (.-1, for instance, with its large range, enormous
load, and fuel capacity was a wonderful produet, immediately eapa-
ble of commercial application. Tt is interesting to note that after
the long debate as to the sea-going qualities of the float sea-plane and
the flying boat, the flying boat came to be used almost exelusively.
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Satisfactory as was the Navy’s record in the engineering develop-
ment of its planes, its record from a production standpoint was
equally satisfactory. In produetion work the Curtiss Aeroplane and
Motor Corporation, the Aeromarine Plane and Motor Company, the
L. W. F. Engincering Company, and the Naval Aircraft Factory at
Philadelphia, played, among others, a very important part.

It is a matter of some pride to the Navy that their aireraft work
was to a large extent along lines of original American development
and that real technieal progress was achieved in many directions by
the able body of Naval Constructors responsible for the work.

Thus the design of the hull in the N. C. flying boat in which the
Navy cooperated closely with the Curtiss Co., marks a real achieve-
ment in design. As a result of careful basis work, the fine lines of
the hull allowed a speed of 65 miles per hour on the water. While
in the early flying boats it was considered necessary to have great
width to make the boat plane at reasonably low speeds, and not over
100 pounds of displacement had been allowed per inch width, in the
N. C. hull, the radical step was made getting planing by speed rather
than by width. The N. C. boats start with 233 pounds load per inch
run. The bare hull weighs only 2800 pounds, yet the displacement
is 28,000 pounds or 1 pound of boat per 10 pounds of displacement.
This lightness of construction was attained by a careful selection
and distribution of materials,

The outrigger construction for supporting the tail surfaces is a
distinct departure from both American and foreign practise. The
outrigger construction permitted in the first place a shorter hull,
and it is doubtful whether a hull extending the full length of the
ship could ever have got off the water. The ontrigger construction,
consisting of three hollow spruce booms braced by steel cables, car-
ried the tail surfaces clear of rough sea water, and permitted a ma-
chine gun to be fired straight aft from the stern compartment with-
out interference.

One of the most serious problems in the construction of very large
machines is to counteract the working of the A3-2 law on the weight
of the wings, which stated in words, signifies that for geometrically
similar ships the weight of the wing structure becomes a greater
proportion of the total wing weight. If the N. C. wings had been
built in exactly similar fashion to the wings of a small plane, their
weight would have been so large as to affect seriously the magnitude
of the useful load. But although the wings of the N. C. boats carry a
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load of 11.7 pounds per square foot in the air, and have a total area
of 2380 square feet, their structural weight is only 1.2 pounds per
square foot. This low figure was only achieved by a great amount
of research and experiment so as to determine the best material to
adapt and its disposition.

PEACE TIME DEVELOPMENTS

The sense of final achievement, the confident feeling of having
equaled, and in some respects surpassed, the efforts of European
manufacturers, did not help American manufacturers in finding the
true poliey, commereial and techniesl, for the work of peace time de-
velopment. An immediate curtailment of production, and general
depression ensued. This was followed by gradual resumption of
development work, and the production of several promising com-
mereial types, and a number of small eommerecial aireraft enter-
prises.

THE SMALL CHEAP SPORTING MACHINE

The very widely spread convietion that acronauties held a large
field for the cheap sporting airplane was justified during the year
by the large sales of the rebuilt Canadian and American J. N.s,
equipped with the Curtiss OX motors. At the same time a num-
ber of even smaller planes, equipped with smaller power, were built
and offered for sale. These deserve eareful study.  The possibility
of building suceessful planes on a cheap commereial basis, with not
much more power than was emploved in the very early days of avia-
tion, accompanicd hy proper licencing and control will offer a dis-
tinet advance. The Aireraft Engineering Corporation Ace is an
example of this tvpe. The L. W. F. Co. is bringing out a low priced

sporting machine,

THREE-SEATER LAND PLANES

IHowever simple it may be to pilot a plane, yet it is quite certain
that just as in the automobile so in the practical and pleasure uses
of the plane, there must on occasion be a skilled, professional man
at the wheel or the joy stick. In the two-seater provision is made
for this, but the passenger still travels in comparative loneliness.
The three-seater Curtiss Oriole provides a rear cockpit for the
pilot, and a front cockpit for two passengers sitting side by side,
with no controls or instruments to inconvenience them, and a side
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door for convenient entry or exit. The design constitutes an ap-
parently very useful type, which is eertain to be the forerunner of a
class.

Nothing illustrates so clearly the possibility of aerodynamie re-
finement as two designs of the Curtiss Company equipped with the
same 90-100 horse-power OX motor. Thus the Curtiss Oriole
weighing 2188 pounds attains a maximum speed of &5 miles an
hour. The well-known Curtiss J. N.-4, with a maximum load of
1900 pounds, and two men only attains a speed of 73 miles per hour.

The Dayton Wright Airplane Co. has developed two striking
models, both of the enclosed type. One, the K. T., is equipped with
the Liberty engine, is designed for a speed of 125 miles per hour
and carries a 6 hour fuel capacity. Both this model and the O, W.-1
are luxuriously finished, combining comfort and beauty with safety.
The O. W. is Hispano-Suiza powered.

THE SPEEDIEET AIRPLANE For 1919

As far as published records go, the fastest American airplane for
1919 is the Thomas-Morse Single Seater Fighter M. B.-3, which has
a high speed record of 164 miles per hour and a elimb of 10,000 feet
in 4 minntes 52 sceonds, while carrying full military load. The pho-
tograph indicates that no very unconventional features are present in
the design. Speed is gained by refinement in detail, hidden fittings,
a good streamline body.

THREF-SEATER BEAPLANES

The same reasons that may lead to the popularity of three-seater
land airplanes are likely to hold for the three-seater seaplane and 1919
has seen several flying boats of this character produced.

An interesting example of the three-seater flying boat is the Curtiss
M. F. flying boat equipped with OXX 100 horse-power motor, for
which a 150 horse-power K-6 may be substituted. A very pleasing
and finished design, it is on more standard lines than the V. E.-10,

If further proof were neeessary of the general utility of the three-
seater flying boat, the Aeromarine Model 50, equipped with the
Aeromarine 125-130 horse-power motor, which has a high speed of
80 miles per hour, could be nsed as an excellent example.

The V. E.-10 built by the Lewis & Vought Corporation is another
interesting example of this type. While for pleasure purposes, and
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for general sca-worthiness the flving boat is superior to the hydro-
airplane, the long hull which it has been customary to employ has mil-
itated against quick get-away. The suceess of the N, C.-4 was in a
large measure due to the fact that a shorter hull had been eoupled
to outriggers for carrying the tail. In the V. E.-10 a similar con-
struction has been adopted with satisfactory results. This eon-
struction gives the V. E.-10 a very strong resemblance to the N. C,
boats,

TRANSPORTATION AND MAIL PLANES

While no commereial transportation line has so far heen definitely
established in this country, vet the interest in aerial transportation is
constantly growing. The Lawson Company of Milwaukee have de-
signed a twin-engine machine — two Liberty’s — for the avowed
purpose of a transportation line between New York and Chicago.
The photographs indicate elearly the large seating eapacity of the
plane — 20 passengers are to be carried in all. The machine fully
loaded weighs between 12,000 and 13,000 pounds, has a total wing
‘area of 17,000 square feet, and is of sturdy, though unrefined con-
struction.

Whether with a machine of this size, for so small a power, speeds
of commercial value can be obtained is still uncertain, but there is
no doubt that it is machines with enclosed bodies of this charaecter,
equipped with two or more engines, and having large passenger capa-
city which will finally be profitably used for transportation work.

While the Lawson scarcely can be said to present much that is new
in its design, the Curtiss Eagle, which is the only other American
machine built purely for transportation work, offers many new fea-
tures. It is the first three-motored land machine to be produced in
America. Three of the new Curtiss K-6 150 horse-power motors are
used. With a wing span of 61 fect, a wing arca of 770 square feet,
and a gross weight of 7,450 pounds, the machine earries six passen-
gers and two pilots at a maximum speed of 107 miles per hour. The
fuselage design is particularly interesting as an example of commer-
cial airplane construction. It is an enclosed limousine body, fitted
up luxuriously with individual chairs, a spacious aisle, dome light,
flat windows of triplex non-breakable glass, and eurved windows of
celluloid.

The Martin bomber, developed into a 12 passenger ship for the use
of the Army, illustrates how remarkably the Martin war construction
has been adapted to civil transport.
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While a number of new types of planes have been ordered by the
Aerial Mail, the service i3 too young to be identified as yet with any-
thing but modified war equipment such as the D, H.-4. A very inter-
esting picce of practical engineering is the rebuilding of the 1). H.-4
by the L. W. F. Company to wa. “rst two Hispanos of 150 horse-
power and subsequently two Liberty Sixes on either wing in lieu of
the single Liberty 12.  The rebuilt plane has had its wing area in-
creased by a larger section in the upper wing and two cefter panels in
the lower wing. The D. H.-4 was rebuilt for the express purpose of
utilizing already available equipment, and yet having a twin-engine
machine, minimizing possibility of failure. The twin D. H. while
carrving a heavier mail load than the ordinary D. H.-4, was able to
maintain its altitude on a single engine at an altitude of 1,200 feet.
This is a very significant fact for airplane designers.

The first of the Post Office’s fleet of big mail ecarriers have been
built by the Glenn I.. Martin Company, along the general lines of the
bornber. Many ecarry six hours’ fuel and 1,500 pounds of mail in
addition to a erew of two. Trap doors are built in the fuselage to
facilitate the discharge of the cargo.

TECHNICAL WOREK 1N 19190

Perhaps the most striking technical development of 1919 is the
final successful employment of the turbo-compressor.

This was the outcome of a long series of experiments by Dr. 8. A.
Moss of the General Eleetric Company, following the experimenta-
tion and work on the Sturtevant motor. The device is simple in
principle. The exhaust gases are utilized to drive a gas turbine
revolving at the enormous speed of 20,000 revolutions per minute.
This in turn drives on the same shaft a eentrifugal air compressor
which supplies compressed air to the earburetors. Since the falling
off in power of the airplane engine at altitude is due to the deereasing
density of the air, the turbo-compressor enables the power of the
engine to he maintained to a very large extent.

The full advantage of the turbo-compressor eannot he attained
however unless the characteristies of the propeller designed for low
altitnde operation, are altered to meet the needs of higher altitudes.
The invention of the variable piteh propeller by Seth Hart of Los
Angeles was partienlarly timely therefore, By a simple arrangement
of gearing between the propeller blades and the hub, the piteh can
be varied at the will of the pilot, so that the propeller can be co-
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ordinated with the engine and the airplane. European engineers
are also working on the development of a variable pitch propeller
and a two-propeller arrangement, the first of the ordinary piteh and
the second of an extraordinary, to be used at high altitudes.

An interesting development at McCook Field was the construction
of a wind tunnel operated by a 24 blade suction fan. The tunnel
has a minimum throat diameter of 9 inches, at which point a speed of
over 350 miles an hour is attainable. In this connection, special
reference should be made to the wind tunnel and other laboratory
facilities developed by the Curtiss Company at Garden City.

The importance of the air-cooled aeronautical motor is fully real-
ized in this country. While no substantial development has been
formally noted, the Dayton-Wright Company have done some vital
fundamental work and it is understood that similar study is being
carried on by the Wright Aecronautical and L. W. F. companies.

Reports from England show very valuable progress. A nine evlin-
der ABC engine dpvpluped 340 llnrs.l:!-p-owt!,-r with a weight complete
of 600 pounds, of 134 pounds per horse-power. As the air-cooled
engine carries neither water nor radiator, this shows remarkable
progress over the old type. A Cosmos Jupiter engine, also a nine-
eylinder stationary air-cooled type, gave 450 horse-power for a weight
of 662 pounds, an extraordinary figure.

One of the most interesting phases of acronautieal activity during
the year, and one which is likely to have the greatest possible influ-
ence on the commercial growth of the industry is the construction and
use of parachutes. The Army has developed completely sueeessful
parachutes which, strapped in a pack on the back of the aviator, acting
at the same time as a cushion operated whether by a rip-cord attached
to the plane or by the wearer himself, have enabled numerous per-
fectly safe descents to be made.

An experiment which may ultimately lead to very important re-
sults was the delivery of air mail to an ocean liner. C. J. Zimmer-
man piloting an Aeromarine flying boat, delivered mail to the White
Star liner Adriatic. The plane was equipped with a specially
devised weighted eable with shoek ahsorbers, which when released

caught and wrapped itself around a cable that ran from the mast-
head to the deck of the Adriatic.
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CHAPTER VII

TECHNICAL DEVELOFPMENT, BALLOONS AND
AIRSHIPS, 1914-1019

THE technical development of aerostats — which are popu-

larly called lighter-than-air eraft — has made enormous
etrides since the beginning of the World War,

Nonrigid Airships— The German submarine warfare was more
than any other single factor responsible for the development of new
airship types in the Allied countries. The ability of airships to
regulate their flving speed and to extend vision below the surface of
the seas, made of these craft an extremely valuable auxiliary to the
Allied naval forces engaged in fighting the submarine menace.

The first type of airship developed with this end in view was intro-
duced by the British in March, 1915; it was designated as 8.8, (Sea
Seout) and soon nicknamed Blimp. These were small nonrigid
airships with a capacity of 60,000 cubie fect, at first, which was
gradually increased to 100,000 cubic feet, and were chiefly re-
markable for the original manner in which the problem of a light-
weight car and power plant was solved. The ear was merely an air-
plane fuselage, complete with its engine and tractor screw, gas and
oil tanks, and accommodations for a erew of two or three men. This
arrangement had the further advantage of permitting to utilize the
fuselage of many obsalete machines. A notable featnre of these air-
ships was that the customary ballonet blower was dispensed with;
instead a blower pipe, or “ air scoop,” was arranged to collect air
from the slipstream of the propeller and to discharge it into the dis-
tributing duct leading to the ballonet. Later on, to save head re-
sistance, the blower pipe was hinged to the envelope so that it conld
be folded up when not in use.

The Blimp type of airship proved highly suecessful in coastal anti-
submarine defense and about fifty ships were built for the British
Navy with successive improvements. Toward the end of 1916, the
French produced a similar tvpe of airship, which was fitted with twin
engines and twin propellers, an arrangement which inereased security
of eperation and was snbsequently adopted hv the British,

When the Tnited States declared war on Germany, the Navy De-

partment ordered sixteen airships of a type similar to the original
133
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British Blimp, but ineorporating a8 number of refinements. Nine
of these B-class ships were built by The Goodyear Tire & Rubber
Company, five by The B. F. Goodrich Company and two by the
Connecticut Aircraft Company. About 170 pilots were trained on
the B-class ships and 400,000 miles flown on coast patrol prior to
the Armistice.

The extension of submarine warfare and the change in the tactics
of undersea boats prompted Great Britain to develop in 1917 larger
types of nonrigid airships, capable of lifting a greater load and having
& longer endurance. These were used with great success for coast
patrol and convoy work and for extended ernising.

At the same time the French Naval Air Serviee introduced a non-
rigid which was chiefly remarkable for its armament: this consisted
of a 37 milimeter aireraft gun, firing a 1-pound shell. These ships
were the only ones built in any country during the war to earry artil-
lery, though machine guns were used on both Allied and German air-
ships.

In 1918 an excellent type of coast patrol airship was produced in
the United States to the designs of the Navy Department. Owing to
careful design, the ships attain a speed of 60 miles per hour with
only 250 horse-power, furnished by two Hispano-Suiza or two [Tnion
engines — a higher efficiency ratio than has hitherto been obtained
anywhere. Another factor which greatlv contributed to this result
was the use of the * finger patch ™ rigging, a tvpe independently de-
veloped by The Goodyear Tire & Rubber Company, although it bears
a certain resemblance to the Eta Pateh.  In this svstem, which per-
mits to eliminate the heavy suspension girdle of German origin, the
suspension wires are attached to patehes of fabrie strips, in the form
of a hand, which are cemented and sown to the envelope.  The finger
patch rigging insures a very wide distribution of the load and thus
reduces the number of suspension wires. Hencee, the great reduction
in head resistance.

These “ C-class ™ airships have a length of 192 feet, a diameter of
4134 feet, a capacity of 180,000 cubie feet, and a uszeful load of
4,760 pounds. They carry four 260-pound bombs, a radio set and a
erew of six men. The endurance at 45 miles per hour is 47 hours,
or 2,150 statute miles.

An interesting innovation is found on the British N.S. airships
in the manner in which the fuel supply, amounting at times to three
tons, is distributed. This is ecarried in 80-gallon tanks, made of
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fabric lined with a gasoline resisting dope, which are trussed to the
inside of the envelope. The tanks are controlled from the ear by
means of wires and aceess to them is obtained from a tube which leads
through the center of the ship to a gun platform fitted on the top.

Among the principal developments produeed in Italv is an
ingenions arrangement for compensating a contraction of gas in
Forlanini airships. These have a double envelope, the inner one
eontaining the gas, while the space between the inner and outer en-
velopes aets as a ballonet.  Pressure in this space is derived from
the air streamn which strikes the nose of the airship in flight; this
is admitted by means of a valve fitted in the bow, and is operated
from the control car. An outlet valve of the spring-loaded type is
fitted on the stern and automatically relieves the pressure in the air
space whenever the latter reaches the designed limit.

Rigid Airships.— Real advanee in rigid airship design and per-
formanee since 1914 has been, with few exceptions, limited to Ger-
many, which entered the war with an efficient Zeppelin fleet and
tifteen yvears’ experience.  The history of German Zeppelin develop-
ment during the war is one of continuous increase in zize and horse-
power, resulting in greatly improved carrying cfliciency (ratio of
useful load to gross lift), speed and endurance, althongh a great deal
of detail vefinement work was also earried out.  The evolution of
the Zeppelin airship during the last twenty years is shown in the
following table:

DEVELOPMENT OF THE XEPPELIN AIRSIIP, 1900-1919
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©Commmercinl airships.
The most striking departure noticeable on the Zeppelins produeed
sinee the war is the <uppression of the external keel, for which an
internal was substituted, and the discarding of the shaft drive for
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propellers, instead of which engines and propellers are mounted in
streamline cars along the sides of the hull.

With the knowledge gathered from Zeppeling brought down in the
Allied lines, Great Britain suceceded in producing in 1918 some
very serviceable rigids, among which the R-34 tvpe of transatlantic
fame. The development of an original British rigid design just
started when the Armistice intervened and ultimatelv caused the
virtual serapping of the British airship program. As a result, the
largest British airship laid down — the R-38 — was sold to the
United States Navy. This vessel, which is still in eourse of con-
struction, has a capacity of 2,700,000 eubie feet, and is driven by
six engines totaling 1,900 horse-power. The useful load will be in
the neighborhood of 50 tons.

This purchase marks the first step of the United States toward
the building up of a rigid airship flect for naval use. An airship
hangar 800 feet in length is being constructed with this end in view at
Lakehurst, New Jersey, and a great amount of research work has been
conducted by various government agencies for developing materials
of construction suitable for rigids. The problems of duplicating
the aluminum alloy of which Zeppelin girders are built and of de-
veloping a satisfactory fabrie for the internal gas bags have in par-
ticular been investigated. With respect to the former, American
ingenuity succeeded in producing an alloy which is slightly better
than the German produet; it has the strength of mild steel, although
it weighs only half as much. As to the development of a suitable
fabric for internal gas bags, this has not yet been achieved, but the
Bureau of CConstruetion and Repair of the Navy Department has sue-
ceeded in producing a compound, or “ dope,” which approximates
the impermeability of goldbeaters’ skin and is but slightly heavier.

Minor Developments.®—1In the ficld of nonrigid airships, the de-
velopment of internally trussed, streamline fins was a most original
and successful American innovation, alongside of which should be
mentioned the Gammeter valve, produced by the Goodyear Company.
The development of this valve represents a great achievement in
that a gas tightness hitherto unachieved is secured thereby.

An important contribution to the science of acrostatics has undoubt-
edly been the discovery, in the United States, of a process whereby
helium can be produced at comparatively low cost.

Helium has a lifting power of 92.6 per cent. as eompared to hydro-
gen and is absolutely non-inflammable. Although its produection
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cust has been reduced from $2,000 per cubic foot to about 10 cents per
cubic foot,— a remarkable achievement — helium is still too expen-
sive for commercial uses, and experiments are continued to further
reduce its price.  The gas contemplated by the Navy for all-round
aireraft nse will be a mixture containing 85 per cent. helium and 15
per cent. hydrogen.

A large production plant is in the course of consiruetion at Fort
Worth, Texas, in the vicinity of which large pools of natural gas,
containing about 2 per cent. of helium, exist. Supplies of helium
are as vet very limited.

The great changes which ocenr in the buoyaney of airships, mainly
ﬂwmg to a greater amount of radiant heat by day than by mght result
in a considerable amonnt of gas and ballast being wasted in naviga-
tion. To overcome this drawback, experiments have been conducted
in England with a view to eondensing the steam formed in the engine
exhaust and it has been possible to colleet about 80 per cent. of the
corresponding weight of the gasoline burned. On the other hand,
the possibility of using hvidrogen as an engine fuel has also been
investigated ; it was found that this can be done without danger,
provided the gas is mixed with both fuel and air, and without im-
pairing the maximum entput of the engine.

The general shortage of materials during the war made it necessary
to accommodate many airships in the open and to develop suitable
mooring arrangements for them,  Among the sueeessful sehemes de-
vised may be mentioned the development, hy the British, of a mooring
mast to which nonrigid airships have been moored by the nose in
winds up to 52 miles per hour with perfeet security.  Another in-
penions system consisted in mooring airships in snitable alleys cleared
in woods, where they would be proteeted from the wind by the trees,
This has proven entirely practicable and airships have thus weathered
winds up to 60 miles per hour.

Kite Balloon Development.— The kite halloon, which was invented
by Major von Parseval and Captain Sigsfeld in 18035, was eonsider-
ably developed during the war, first in Franee and then in Ttaly.
The first improvement i< due to Captain Caguot of the French Army,
and eorsizted n substituting for the evlindrieal envelape one of
stresunline <hape, and in providing on the stern three intlated fins,
which took the ]!];u'l' of the sails and tail ClE of the Parseval ty e
This arrangement insured nmel seeater stability in hich winds,

With the same object in view, the Ttalian Xir Serviee produesd in
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1918 a kite balloon of similar features but which differs from the
Caquot in that it has a spherical envelope. This so-called Avorio-
Prassone balloon was extensively used on the Ttalian Front, where
it rendered exeellent service and proved easier to handle and capable
of greater stability in high winds than the Caquot balloon.
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CHAPTER VIII
MANUFACTURERS AIRCRAFT ASSOCTATION, INC.

Trustees
Dr. Josepu S, AsEes, National Advisory Committee for Aeronautics,
Member of the faculty of Johns Hopkins University.
W. Bextox Crisp, General Counsel, Manufacturers Aircraft Asso-
ciation.
Avesert H. Frint, President Manufacturers Aireraft Association.

Direclors

AveerT H. Frixt, I. W. F. Engineering Co., College Point, Long
Island, New York.

Georor W. Housron, Wright Aeronautical Corp., New Brunswick,
New Jersey.

Grexy L. Martiy, Glenn L. Martin Co., Cleveland, Ohio,

F. L. Morsg, Thomas-Morse Aireraft Co., Ithaca, New York.

J. K. Rosixsox, Jr.,, Gaullaudet Aircraft Corp., East Greenwich,
Rhode Island.

Fraxk II. Russenn, Curtiss Engineering Corp., Garden Citv, Long
I<land, New York.

W. B. Strarrox, Curtiss Aeroplane & Motor Corp., Garden City,
Long Island, New York.

Ixcris M. Urpercr, Aeromarine Plane & Motor Co., Kevport, New
Jersey.

G. M. WirLiams, Daxton Wright Airplane Co., Dayton, Ohio,

Officers
President . . . . . . . Avserr H. Frixt
Viee-President « + o « » « F. L. Monse
Secretary . . . . . . Fraxk I RusseLL

Treasurer . . . . . . Grorce H. Hovstox
(reneral Manager and Ass't. Treasurer 5. 5. BrabLEy
Director of Information . . . Luruer K. Brrn
Show Manager, 1920 . . . . Wavrter HempreL
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Membership

AEROMARINE PLAXE Axp Motor Co., Keyport, New Jersey.
Boerxe ArPLaxe Co., Seattle, Washington.

Buroess Co., Marblehead, Massachusetts,

CurTiss AEROPLANE aNp Moror Corp., Buffalo, New York.
Curriss Exqineerineg Corp., Garden City, New York.
Dayron Weient Amgprase Co., Dayton, Ohio.

Fisurr Booy Core., Detroit, Michigan.

GALLAUDET AIRCRAFT Conp., Eust Greenwich. Rhode Ieland.
L. W. F. Exuixgening Co., College Point, New York,
GLENN L. MarTix Co., Cleveland, ©hio.

Packagp Motor Car Co., Detroit, Michigan.

Hr. Lovis Amrcrart Comrp., St. Louis, Missouri.
STURTEVANT AEROPLANE Co., Jamaica Plain, Boaton, Massachusetts.
THoMaAB-MoRSE AIRCRAFT ('orP., Ithaca, New York.

WesT VikGinia AIBCRAFT Comrp., Wheeling, West Virginia.
WeignT AERoxauTICAL Corp., New Brunswick, New Jersey.

(The Springfield Aireraft Corporation of Springfield, Mass.., the Engel Aireraft Corp. of
Niles, (hio, the Standard Alreraft Corp. of Plainfleld, N. J.. and the Standard Aero Corp. of
Plainfleld. N. J., have ceased the manufacture of aircraft and withdrawn from the Associa-
tion. ) ’

The Manufacturera Aireraft Association maintains executive offices at 501 Fifth
Avenue, New York City.

HHE Aireraft Year Book for 1919 carried the aireraft indus-
try from the earliest times up to the signing of the Armis-
tice, November 11th, 1918. In the yvear or more that has

elapsed, the aireraft industry of the United States has successfully
undergone the readjustment necessary to the development of a new
means of transportation. In the four years immediately preeeding,
all the energies of the art had been applied to warfare. With the
signing of the Armistice came this question:

Is aerial navigation to be a commercial factor, and if so, how soon ?

The first great move in awakening the conseiousness of America to
a fuller appreciation of aeronauties was the preparation for an aero-
nautical exposition held in New York City, from Mareh 1st to 15th,

]E}lgl
AERONAUTICAL EXHIBITION oF 1919

Owing to the importance of aireraft in warfare, the United States
and the Allied governments had taken every precaution to withhold
from the public the full story of the remarkable development in avia-
tion. As a means of safeguarding military plans in the United
States, President Wilson, on January 1st, 1918, issued a proclamation
placing restrietions upon the private exhibition of airplanes, equip-
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ment, or aeronautical engines in the United States.

In preparing for the show in New York, the manufacturers there-
fore had first to request the President to revoke the prm]amatiun of
1918, which was done in another proclamation under date of Decem-
ber 16th, 1918,

Official permission being thus granted, the Manufacturers Aireraft
Association sought and obtained the cooperation of Army, Navy and
Post Office Air Service officials.  As all the manufacturing activities
during the war had been under the direction of cither the Army or
the Navy, the next step was to obtain the release for exhibition, of
the equipment then eontrolled by the military and naval authorities.
To this end the Navy Department designated Commander G, C,
Westervelt and Lieutenant-Commander A. C. Read, to cooperate
with officials of the Assoeiation and with a similar commission from
the Army Air Service, which consisted of the following: Majors
Henry J. Miller and II. M. Clark, Captains L. E. Rubel, Iloy N.
Franeis, and J. S. Maholl, and Lieutenant John Tuerk. The 1919
Show Committee consisted of :  Inglis M. Uppereu, Chairman; F. H.
Russell, A, I, Flint, G. M. Williams, Fay L. Faurote, H. B. Mingle,
S. 8. Bradley, and B. A. Guy, Show Manager.

Exhibits were obtained from the Army and Navy in such numbers
as to fill both Madison Square Garden and the 69th Regiment Armory
in New York. A total of 101 firms exhibited ecomplete airplanes,
inflated balloons or accessories. It was the Association’s aim to
provide an exposition which could fittingly commemorate the part
which aireraft had taken in the war, and which could afford the publie
a substantial glimpse into future aerial eommerce. By means of the
remarkable decorative scheme the interior of Madison Square Garden
was transformed into an ideal landing field in a mountainous coun-
try. At one end was a tavern and at the other was a representation
of the sea. Mountains, forests, streams and pasture land were de-
picted on either side. The effeet was at once beautiful and im-
pressive.

It is safe to sav, we believe, that no more historic exhibit was ever
held in the United States than this Exposition. The first Wright
biplane flown was shown in the Armory, while in a corner of the
Garden there was an exact duplicate of the original Langlev flving
machine lent by the Smithsonian Institution. During the two weeks
it continued, the Exposition was visited by thousands of people from
all parts of the United States, ineluding numerous high officials from
Washington. It was unique, and can be permanently recorded as the
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General View, Madison Square Garden, New York, where Manufacturers Aireraft Association held its first exposition, March 1-15,
1019,




General View, 08th Regiment Armory, New York, during the Manufacturers Aireraft Association's Firsi Exposition, 1018
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first acronautical exposition to be held after the cessation of hos-
tilities in the World War,
The following is a summary of the prineipal exhibits:
MaxuracTURERS' Exmimrs
AIRPLANES AND SEAPLAXNESR
AEROMARINE Praxe & Motror Comraxy, Keyport, New Jersey,
Model * 50" Flying Boat. Three-seater eport machine.
Gro. Axsarpo & Co. Genoa, Italy.
Exhibit 8. V. A, Biplane. Pursnit machine,
Boeixa AIRPLANE Co., Seattle, Washington,
Model C-I-4.8 Seaplane. Two-seater Naval Training Machine.
CANTILEVER Aero CoMpaxy, New York.
Christmas * Bullet.” One-seater monoplane,
Curtiss AerorLaxe & Motor Corroratiox, New York.
Model 18-B. Two-seater combat machine boilt for United States Navy.
Model IN-4 D-2, Two-seater training machine.
Model LA, Two-seater combal seaplane huilt for United States Navy,
Model MF Flying Boat. Two-seater sport machine
DayTox-WERIGHT AIRPLANE Compaxy, Dayion, Ohio,
DH-4. Two-senter comhat machine,
DH-K. (" Honeymoon Express.”)  Three-seater sport machine,
T4 (™ Mespenger.” ) One-seater sport machine.
Garravper Amerart Conrogation, Fast Greenwich, Rhode Island.
Moddel 104, Light boanber :Nl"ilIlIEl.l!l‘-. Twoseater.
“Uhummy Flyabout,”  Two-senter sport machine,
Gresy L. Marmx Cosvpeaxy, Cleveland, (o,
Martin Bomber.  Four-seater night hombing machine,
L. W. F. Excixepmisg Co., College Point, Long Island,
Model 68 1% Bhark.”)  Twoe-seater combat machine,
Model H%-2- 1. Three seater naval patrol seaplane.
Model VH-I. (" Seagull™y Two-seater =port machine,
Packanp MoTor UCar Cosmieaxy, Detroit, Michigan.
Model 1-A. Two-sceater sport machine.
Sraxpann Acrart Corrowatios, Elizabeth, New Jersey,
Meodel E-1. Pur=nit training machine,
Trosmas-Morse Ancwart Corvoparioy, Tthaea, New York,
Muoddel MB-3. Ringle-seater parsnit machine,
Model =-4 (% Single-seater pursuit training machine.
Model =i, Tamwdem two-seater sport machine.
Model 5.7, Two-reater sidebyv-side sport machine.
Usiten Amcrart Excaiseerisg Corroration, New York,
Canagdian Cartiss, Two-seater teaining machine o Froval ]"I:.'ing ["nrrm,
WRIGHT-MARTIN Amerart Cokpokarios, New Bronswick, New Jersey,
Loening Monoplane,  Two-senter vombat machine,
Model V E-§ Vought ¢ Bloehivd.™) "Twoeseater advaneed training machine,
AEROSTATS
Brrorss Coympeaxy, Marblehewd, Mussachu=oel1s,
Car of Xavy C-Class airship.
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COXNECTICUT AIRCRAFT Compaxy, New Haven, Connecticut.
Free Balloon, sole type.

Goopyear Tire & Ruerer CoMpaxy, Akron, Ohio,
Caquot model R Kite balloon.

Tue B. F. Goobricn CoMpaxy, Akron, Ohio.
B-Class Naval Airship.

AIRCRAFT ENGINER

ArroMARINE PPLaxE & Moror Compaxy, Keyport, New Jersey.
Type L. 6 eylinder, 130 horse-power.

CurTias AEROPLANE & Motor Corr., New York,

Type K-12, 12 cylinder, 375 horse-power.
Type K-8, 6 cylinder, 150 horse-power.
Type OX-3, 8 cylinder, #0-100 horse-power,

Drvesexeerc MoTor (‘orroraTion, Elizabeth, New Jersey.

Type Duesenberg ., 16 eylinder, 800 horse-power.
Type King-Bugatti, 16 evlinder, 410 horse-power.

Harl-Scorr Moror (AR CoMmpPaxy, San Franciseo, ('alifornia.
Type A-8, 16 evlinder, 450 horse-power.

LAwRESCE AEro Exciye CorroraTiON, New York,

Type L-1-60, 3 eylinder, 80 horse-power,

LawRENCE SPERRY AIRCRAFT CoRroraTiox, Farmingdale, Long Island.
Type W. B. B. Engine, 4 cylinders, 38 horse-power.

Packarn Moror Cag CoMeaxy, Detroit. Michigan,

Type 1-A-T44, & exlinder, 160 horse-power.
Type [-A-1114, 12 exlinder, 240 horse-power.
Type I-A-2023, 12 cylinder, 4400 horse-power.

B. F. STurTEvasT CoMpPaxy, Boston, Massachusetts,
Sturtevant 5-A-4%, 8 cylinder. 210 horse power.
Sturtevant 7, 12 cylinder, 300 horse-power.

THoMAS-Morse AIRCHAFT CorRpoRATION, Ithaca, New York.
Thomas 8-80, 8 eylinder, 230 horse-power,

Tirs Aergo Excixe Compeaxy, New York City,

I8 evlinder rotary tyvpe.

WeicnT-MarTix AlrcrarT CoRPORATION, New Brunawick, New Jersey,
Hispano-Suiza-E. 8 cylinder, 163 horse-puwer,
Hispano-Suiza-H, 8 cylinder, 325 horse-power.

Army Exmimrts

AIRPLANES
Albatros pursuit machine. J.X.-4 hospital airplane,
Caproni triplane night homber, Nieuport pursuit machine,
Fokker pursuit machine. S.E-3 pursuit machine,
Handley-Page night bomber. Spad pursuit machine.
BALLOOXA
French barrage balloon. Kite balloon-winch,
Propaganda halleon, Parachute,
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MISCELLAXEOUS
Photographic exhibit,
Gunnery, bombs, ete.
Navy Exmmirs
F-3-1. Flying Boat. Navy patrol seaplane. This was a special display craft, one-
half of which was exposed to show detail construction.
Loening M-2Z seaplane (Loening * Kitten ") ship-plane,

The Aeronautical Exposition provided the answer to the query
previously asked. From Mareh 1ith on, the Manufacturers Air-
eraft Assoeiation has been actively engaged in the education of the
Ameriean people to the truth of aeronautical possibilities.

May 2ud to 15th, there was held in Macon, Georgia, the South-
eastern Aeronautical Congress, in which members of the Manufae-
turers Aireraft Association partieipated. This congress greatly ac-
celerated the movement among American municipalities to establish
landing fields and thus make cross-country flving possible.  The
Army, Navy and Post Office Air Serviees were represented.  The
most notable act of the Congress was the adoption of a set of resolu-
tions which urged the formmlation by the United States Government
of a fixed aeronautical poliey, the sending of aviation missions to
("entral and South Ameriea, recognition of the international features
of aerial navigation and the principle of federal control within the
United States, and the establishment thronghout the nation of muni-
cipal landing fields.

On August 22nd, members of the Association, ineluding the Glenn
I.. Martin Company, the Curtiss Acroplane and Motor Corporation,
and the Dayton Wright Airplane Company, participated in the enl-
minating event — aerial mail day — of Cleveland aviation week,
held under the auspices of the Cleveland Aviation Club and the
Cleveland Chamber of Commeree. At a luncheon on aerial mail day,
following a speech by Otto Pracger, Second Assistant Postmaster
General, resolutions were adopted urging the extension of the aerial
mail throughout the United States as rapidly as possible.

As this book goes to press, preparations arve nnder way for an aero-
nautical exposition to be held January 8th to 15th, in the Coliseum
in Chicago, March Gth to 13th, 1920, at the T1st Regiment Armory,
New York City, and probably for a show in San Franeisco.

The detailed story of acronautical achievement sinee the signing of
the Armistice is best told by the individual industrial accounts which

follow :
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AEROMARINE PLANE AND MOTOR COMPANY,
KEYI'ORT, NEW JERSEY

Maix OrrFICES, AIRPLANE ANXD Motor Factomries, Keyport, New Jersey.
BALES AXD Aovisory ENGINEERMING OFFICE, 1800 Times Building, New York City.

Officera
President R I TR e . Iscris M. UrPERcU
Viee-President s e e e v . Jonx W, GERMAN
Secrelary .« o« 4« « « « « + . . FE.oEB. NewMan
Treasurer . . . . . . . . . . . . . Auvovst Favux
Mamager . . . . . . . . . . . . E.DEB. NEwMaN
Mireetors
IxcLis M. Uppercu E. pEB, NEwMaN

Joux W. GERMAX

Airplane hvigion
Advisory Engineer . . . . . . . Chamnes F. WiLLarD
Engineer in Charge, Keyport, New Jersey . PAUL G, ZIMMERMANY

MWotor Myizion

In Charge " L™ Motor Invigion . . . . CHARLES F. WILLARD
Chief Depigning Engineer, * L" Wotor Hivision . . R, E, Laysman
In Charge ©“ B™ Motor Iivigien . . . . . Josern J. Boraso

Arayustice Day, 1915, found the Aeromarine Plane and Motor
Company in produetion on a lot of fifty Aeromarine Model 40 flying
boats of a three hundred machine Navy order.  As these were to
have been used for training purposes, the Navy saw fit to reduce the
order to the quantity in produetion, and the lot was completed in the
early part of 1919,

Extensive experimental work was earried on during the winter
with the Model 40 flying boat, resulting in some slight changes,
which made it an ideal sportsman’s boat. This new model, known
as the 40 “ (,” was put in production npon the completion of the
Navy contract.

In the meantime experimental work progressed on a three passen-
ger flving boat, equipped with the Acromarine Models “ L “B”
and Hispano-Suiza motors, resulting in placing on the market the
50 type flving boat, exhibited for the first time at the 1919 New
York Aeronautical Exposition. As the passengers in this model are

enclosed in a sound and weather-proof cabin, it became known as the
147
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* Limousine Boat,” and ereated sueh favorable comment at the expo-
sition that a number of orders were placed. A Model 50 was sold
to the Aero Limited and used on the New York-Atlantie City Air
Serviee Route.

After further extensive experimental work with the two passenger
eabin, it was deeided to tey ont a flving bhoat with the pilot, as well
as the passengers, inelnded in the cabin,  This machine, while it
wits not placed on the market, was looked upon with mueh favor by
the pilot and passengers on the test flights. It afforded eomplete
protection against the clements and made possible conversation be-
tween pilot and passengoers,

Realizing the demand for a machine with a multiplicity of motors
powerful enough to earry a number of passengers, the construetion
of a twin motored, five passenger eabin flving hoat was started.  This
machine, known as the Maodel 60, promises to be very suceessful as a
paszenger hoat.

Althongh the Aeromarine Plane and Motor Company has confined
its production efforts to tlving boats, the land machine has not been
overlooked, in an experimental way,  During the yvear the Model
M. L. Three-Place tractor aivplane was designed and built,

During the 1919 Aevonantical Exposition the 27th ( New York)
Division returned from Franee on the Leviathon ; and it was decided
to greet the soldiers by airv.  CoJ0L Zinmermann, ehief test pilot for
the company, voluuteered to carry out the connmission with a Model
40 Hving boat.  Aecordingly on Mareh 4th a package of letters, con-
siemed to the commander, was carried out and literally put on board
the steamer by Pilot Zimmermann, It was neeessary to bring the
fiving boat very elose to the venr of the steamer to make certain the
delivery.,

Later, Otto Praceer, Second Assistant Postinaster General, ordered
the experiment of delivering mail by airplane to a ship at sea. Ae-
cordingly Thomas A, Patten, Postmaster of New York City, with
the cooperation of David Lindsay of the International Mereantile
Murine and Inglis M. Upperen. President of the Mevomarine Plane
and Motor Company, arvanged that the experiment be undertaken on
the White Star Liner Adriatic, sailing from New York Augnst 1ith,
1919, The Nevomarine Model 400 = O™ flving hoat, vspeeially
equipped. wis nsed,

Although the weather conditions were execedingly unfavorable on
the morning of the Tith, it was deeided to earey out the pnhurrullg__f,t-fl
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plans. Pilot Zimmermann with Richard Greisinger, as mechanic
and operator of the mail dropping deviee (which had been worked out
after days of careful experimenting at Kevport) started from 86th
Street with the bag of mail and suceessfully dropped it on board the
steamer at 2:10 o’clock that afternoon, one hour and forty-five min-
utes after the vessel had sailed.

From time to time damaged machines have been sent to the faetory
by insurance companies and individuals for repairs. Considerable
work has been done on privately owned J. N.-4 land machines, which
had either been through crashes or were in need of general over-
hauling.

Toward the end of the summer the air service sclected various
companies to rebuild . H.-4 fighting planes into 1). 11.-4-B machines,
The Aeromarine Plane and Motor Company was first given a con-
tract to reconstruct seventy-five of these planes; and later the order
was inereased by fifty, making a total of one hundred and twenty-
five. The first order was completed fully a month ahead of the con-
traet time allowanee of ninety days.

At the request of the Navy, bids were submitted for three machines
designed and built according to specifications for ship airplanes. A
contract for three machines was awarded, and they were built.

FLIGHT OF AEROMARINE MoDEL H) BOAT FROM NEW YORK
TO HAVANA, CURA, AND RETURXN

As it was necessary to send a pilot and mechanie to Cuba to open
a passenger service between the Island Republic and Kevy West,
using a Model 50 “ S and a 40 “ C 7 flying boat, it was decided to
send the two men by air in a 40 “ B” flying boat. This machine
arrived in Key West after a flight of twenty hours and forty-five
minutes and from there escorted the other two machines to Cuba on
their maiden trips, thus completing the first trip from New York to
Havana by airplanc,

And on Wednesday, December 3rd, 1919, the Aeromarine Model
40 “L" flving boat piloted by Mr. Zimmermann with Richard
Greisinger as meehanie, and Aero, the bull pup maseot, returned to
the Aeromarine Plane and Motor factory, having completed the first
trip by airplane from New York to Havana and return.

The Model 40 boat was flown to Havana, not so much to allow
Pilot Zimmermann and Mechanie Greisinger to aid in starting the
first air service between Key West and Havana, but to thoroughly
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test in actual service two types of aeromarine motors, which later
were to be put on the market. .They are the Models “ L-6D 7 and
i B_B-!‘!

The “L-6D " is a direct drive, 6-¢ylinder aluminum block motor
with a removable head, camshaft and valves being located in this
head. It has shown remarkable efficieney in oil and gasoline con-
sumption, both on the block and in flying tests. As a tried and
proven piece of machinery, the “ B-8" 8-cylinder, Vee engine has
met with great success, it having been used in the 1918 trophy con-
test where it made an excellent record.

The Model 40 flying boat left Kevport, equipped with a “B-87”
motor, on Monday, October 27th. The weather up to the time of
starting was so fﬂgﬂ» it was deemed advisable not to make an carlier
start. The fog then lifted sufficiently to warrant beginning the flight.

The boat passed Deal Beach 25 minutes later, but ran into fog
so thick it was necessary to flv entirely by compass. Later, it was
decided to land in the ocean and wait for the weather to elear a bit.
As an hour’s wait did not improve conditions, Pilot Zimmermann
again took the air and flew a course he thought would take him down
the coast. After a few minutes’ flving he again landed and found
himself in front of a hangar at Atlantic Citv. The weather con-
tinned unfavorable so he laid over until next day.

The flight was resumed next morning. At Assategue the ship was
refueled and guided to Manteo, North Carolina, where it was decided
to spend the night. This city is only a few miles from Kill Devil
Hill, the scene of the Wright brothers’ early experiments and first
ANCCUES,

Leaving Manteo the next morning and passing Moorehead City,
Southport, North Carolina, Beanfort, South Carolina, the vovagers
made a landing, finally, four miles from St. Augustine, Florida.
where a gallon of oil was obtained from a motor boat and the flight
resutned to St. Augustine and thenee on to Key West.  Afrer two
davs spent in changing motors the boat was ready for another flight
and the two serviee boats were assembled.

Delays, due to improper customs papers, passports, ete., prevented
sailing from Key West before November 15th, when the three fiving
boats set ont.  Darkness overtook the * fleet 7 halfway between Key
West and Havana, but aided by a spot light earried by “ Admiral ”
Zimmermann and guided by compass, the * fleet ™ sighted “ El
Morro ™ light, four miles to port of the course; and heading about
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1. Side view Aeromarine Model 50-B., 2. Acromarine 17, 8, Mail Boat. 3. Aero-
maring Model 50-T. on the Reach. 4. Side view Aeromarine Model 50-5,
6. Front gquarter view Aeromarine Model 40-B. 6. Side view Model 40-B
Aeromarine Boat. 7. Aeromarine model 440-1.. Fl}'il:g Boat off shore.
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accordingly, made a safe landing in the harbor. Customs formali-
ties finally permitted the three machines to ride at anchor under the
protecting walls of El Morro castle where thev ereated a sensation,
these harbingers of the future in a city whose heart is always open to
those who navigate the seas.

Pilot Zimmermann set out on the return flight in his flying boat the
morning of November 19th. The return was much the same as the
outward vovage, exeept bad weather and strong head winds were en-
countered, greatly delaying the flight and necessitating a stop-over in
Key West, Savannah and Ilog Island, Virginia, to await better
weather, During the last two days of the trip, Zimmermann and
Greisinger suffered considerably from eold, not being equipped for
cold weather flving. This was the first round trip between New
York and Havana.

Motor development, which haz heen under wav for some vears
past, has progressed rapidly to the perfeetion of two general tvpes of
motors, the Model ©* T-6D ™ and the “ B-8.”

The “ L-61),” a vertical 6-exlinder motor, developing 130 horse-
power, has been looked upon favorably by the Navy for some time.
One motor was delivered to the Bureau of Standards and tested for
more than 90 hours, making a veryv ereditable showing. Ten motors
of this type, incorporating various suggested changes, were con-
structed at once.

The type “ B-8 7 motor, which was used for the Marine Trophy
Contest, has been developed to a high point of perfection. A new
and improved type of this motor with the evlinders at forty-five
degrees instead of ninety has been built.

Various additions to plant equipment have been made, ineluding a
complete new set of production machinery for the “ L motor divi-
sion and many speeial machines, among which is a erankshaft grinder.

A propeller department with equipment sufficient to produce pro-
pellers for the total production of airplanes and spare parts has
been established and is in good working order.

Thus, during the last year, the Aeromarine Plane and Motor Com-
pany has built and exhibited the first eabin flving boat sold for eom-
mereial use.  (Model 50.)

Perfected a two place sportsman’s flving boat.  (Maodel 10.)

Designed and built the first flying boat used for passenger service
between New York and Atlantie Citv.  (Model 50 “ 8.

Designed and built the first flying boat used to carry mail to a
ship at sea. (Model 40 “ C.”)
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Designed and built the first fiving boat to carry a commereial
traveler over his territory.  ( Model 40 (1)

Designed and built the first fiving boat, ineluding the motor, to
complete the trip from New York to Havana, and return.  ( Model
410, )

Designed and built a five passenger twin-engine flving  boat.
( Model 60.)

Finished a navy contract for training flving hoats,  ( Maodel 40.)

Designed and built three speeial fighting ship airplanes for the
Navy., (Model A5

Rebuilt one hundred and twenty-five 1), .-+ airplanes on an army
cuntract.

Completed the experimental work on two separate types of air-
plane motora.  (Models * 1-61) " and “ B-5.")
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THE BOEING AIRPLANE COMPANY

PLANT — Georgetown Station, Seattle, Washington.
tifficers and Direciors

Pregidemt . . . . . . . . . . . . . W.,E Boexg
Viee-President and (ieneral Manager . . . . . F. N. Gotr
Secretary and Aseistant to the President . . . . J. T. Hartsox

Ox the afternocon of November 15th, 1916, a small group of
sportsmen stood on the landing platform of a large hangar on the
North shore of Lake Union, near the center of Scattle. Interest was
intense in this little group, which was formed at the instanee of W. E.
Boeing, for the purpose of contributing to the development of aero-
nauties. This day was to witness the first flight of a machine repre-
senting their combined effort. A Small seaplane had just left the
hangar. With its motor idling, the machine stood off the landing
platform, a beautiful picture against the blue water. Suddenly,
with a roar from its motor, the machine gathered headway, and with
the ease of a seagull, gracefully left the surface of the lake for the
first time. A cheer went up from the little group. Only those who
have firmly held to a definite prineiple over months of effort, can
appreciate their enthusiasm, for this product of their ideals was the
first American designed plance to combine svmmetric and assymetric
stabilitv.

The new machine was original. Tt was a hiplane combining 50
per cent. stagger, 17414 degrees dihedral, 214 degrees deealage, and
the use of balanced clevators entirely ecliminating the horizontal
stabilizer. This combination gave inherent stability, both lateral and
longitudinal, and did not in any way detract from the controllability
and ease of operation of the machine. Rather, the controllability
was inereased, for few seaplanes ean perform the variety of stunts
of which this type is easily capable.

But this machine did not represent the first effort of this group.
In the summer of 1915, Mr. Boeing hecame greatly interested in
acronauties. In October he began flving instruction at the Glenn L.
Martin school in California.  On the eompletion of his conrse, carly
in 1916, a machine, Model T. A, was ordered from the Martin factory,
This machine was delivered in Seattle carly in the spring and active
fiying undertaken. Not satisfied, however, with the limitations of
flying an already developed machine, Mr. Boeing gathered together a

group of technical assistants and began the design of the first “ Boe-
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ing” plane. The craft was along orthogonal lines corresponding
with eurrent practise, and was known as the B. & W. model. By in-
stalling the necessary machinery in the hangar which had been built
to house the Martin plane, the eonstruction of two of these models
was commenced,  The first flight, with Mr. Boeing as pilot, was
made on June 20th, 1916,

By this time it was found that the business necessary to the con-
tinuanee of experimental work could more easily be carried on in the
name of a corporationr  Consequently, on July 15, 1916, the Pacifie
Acro Produets Company was organized and the activities taken under
that name. Later, on April 30, 1917, the name of the corporation
was changed to the Boeing Airplane Company.

The original plant operated by the Pacifie Aero Products was
taken over in the spring of 1917 and consisted of one large two-story
building, located on the Dunwamish River, just south of the center of
the eity.  The design and construetion of the first distinetly * Boe-
ing " plane, was carried out at the Lake U'nion hangar, and was fol-
lowed by an extensive series of experiments on pontoon design, that
ended with the successful development of a twin float landing gear
which was used on the sneeceding models.

Both the United States Army and Navy were quick to recognize
the merits of the new Boeing plane.  Experimental orders were soon
placed for training machines of this type.  The Type E. A was de-
veloped for the Army and was a “ Sociable Seater ” training machine
powered with the Curtiss 0. X, X.-2, cight exlinder 100 horse-power
motor. The Navy placed an experimental order for training ma-
chines very similar to the original type powered with the Hall-Seott
A.-T-a, 100 horse-power motor.  These machines were delivered to the
Training Station at Pensacola, Florida, soon after the deelaration of
war, where exhaustive tests proved their adaptability to the training
of Naval Aviators. As a result of these tests 50 machines were
ordered for use at the San Diego Naval Air Station, and deliveries
were made in the spring of 1918,

Continning along the line of experiments on this type, the Navy
requested a development using the single float, 178 degrees dihedral,
and the Curtis= O, X. X.-5 motor, The type C.-1-F. was therefore
completed and delivered to the ITampton Roads Naval Air Station for
tests.

In order to handle quantity produetion during the war emergeney.
the original fuctory was greatly enlarged by the addition of several
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buildings. Thronughout construction one eardinal principle was
maintained.  The Boeing plant was to be an ideal aireraft factory
and therefore must be self-contained.  All operations necessary to
the construction of modern aireraft could be performed within the
plant and as a result a high standard of workmanship was maintained.
To build up this standard has always been the ideal of the Boeing
orgamzation,

In the summer of 1918, the contract for training planes having
been eompleted, the Navy requested that the efforts of the company
be turned to the production of the successful standardized flving
boat, known as Model H. 8.-2-I..  Thias eraft was used extensively for
submarine patrol and coastal observation on both sides of the Atlantic.
The H. S.-2-L. flying boats were much larger than the training planes
and made neecssary the construetion of additional facilities.

Pursning the praetise followed in the previons buildings, a new
assembly building was completed, embodving tile mill construetion.
This building is 200 feet long by 150 feet wide, and has a clear
floor space 200 feet long by 100 feet wide with 30 feet headroom.
The farsighted poliey of providing a room of this size is shown in the
present tendeney toward the development of exceedinglv large ma-
chines, and this room is of ample size in which to assemble the super-
aireraft of the next few vears.

With the signing of the Armistice and its accompanying cancela-
tions, the company was permitted to finish only twenty-five of the
H. 8.-2-L type. These were delivered in the spring of 1919 and em-
bodied several changes, made at the request of the Boeing technical
staff, which greatly increased the efficiency and performance of the
machine.

During the war emergeney the personnel of the organization
attained a high state of efficieney.  The long interest shown by Mr.
Boeing in fostering acronautical development had placed him in a
unique position. As President of the company he not only gave his
active interest to the exeeutive development but his influence in the
design of the various models had been a practical help from the sei-

entific standpoint.

Throughout the emergeney the extensive exeentive and manufactur-
ing experience of E. N. Gott, Vice-President and General Manager,
has contributed materially to the suceess and final formulation of the
organization. Coming from the Griffin Wheel Company, Mr. Gott



1. General View of Boeing Plant. 2. Bocing Machine Shop. 3. Boeing Assemhly

Department from mezzanine flosr. 4, Boving Azsembly Hoom 200 x 10 with
0 feet of head room. 5. Doeine Model E, A, Social Seater Il‘l'il‘ll].i!ll.;
Plane. 6. Arrival at Seattle of First Aerial Mail, March 3, 1910, W, E
Boeing, Pilot. Edward Hubbard, Assistant Pilot.
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brought a wealth of practical experience the value of which cannot he
overestimated.

Early in the spring of 1917, 1. T. Hartzon beeame conmected with
the company,  Starting with the technical development, Mr. Hartson
has progressed through all departments. This valuable experienee
13 now being used to practical advantage in the exeeutive position he
now holds as Seeretary of the company and assistant to the President.

The Superintendent of the Boeing manufacturing departments,
C. A. Berlin, was an carly and enthusiastic devotee of flving. Mr.
Berlin was a member of the first Curtiss elass in flving at San Diego
in 1013, and subsequently gave exhibitions throughout the country,
developing an excellent reputation as an exhibition pilot.  Iis work
in erystallizing the organization of the manufacturing departinents
eannot be overvalued, particularly in view of the inereased production
necessary during the war.

The carly technical development was under the direetion of J. C.
Folev, who subsequently severed his conneetion with the company.
During the war, John W. Miller, Professor of Acronauties at the
University of Washington, held the position of Chief Engineer, and
materially assisted in the technieal development during that period.
The present teehnieal staff consists of C. L. Egtvedt, chief engineer,
L. 8. Marsh, assistant enginecr, and P. G. Johnson, production man-
ager. The efforts of these men have been untiring and their progres-
sive development along both technical and practical lines has kept
them in cloze touch with the rapid advance of acronauties.

Immediately on the signing of the Armistice, the future plans of
the company took definite form.  Realizing the natural advantages of
the loeal distriet for the nse of seaplanes and flving boats and con-
sidering the extensive experience represented by the organization in
the design and eonstruetion of sueh tvpes, it was deeided that the
future field of activities wonld center around the development of
aireraft for use about the inland waters of Puget Sound and
Alaska, The efforts of the engineering department were immedi-
ately direeted to this end and several highly satisfactory types were
developed.

Slight modifications were made in the “ C" type, which had been
so successful for naval training purposes, adapting it more fully to
the needs of commereial nzers. It now represents the development
of years of experienee and eombines extreme manenverability and
ease of control with great strength and sturdiness. This model is
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now known as C. L.-4-S and is powered with the new Hall-Scott
Liberty-4 motor.

Two decidedly new developments were made, improving the war
practise in flying boat construction. These types are known as the
B.-1 and B. B.-1.  Both types have been designated for use under the
extremely hard conditions that will be experienced during the early
years of commercial acronautics. The hulls in partieular represent-
ing the latest development of strength and rigidity, being of laminated
red cedar, laid at 45 degrees to each other and to the center line of
the boat, with fabric and marine glue between the plies. This con-
struction eliminates the use of fins or sponsons as was common in war
practise, and greatly increases the hull strength, in addition to ma-
terially reducing its weight.

The B.-1 has a wing spread of 50 feet 314 inches, is powered with
the Hall-Scott Liberty-6, and develops 93 miles per hour at high
speed. A low landing speed of 50 miles per hour, a elimb of 3,600
feet in ten minutes, gasoline capacity for five hours’ eontinuous high
speed travel, and an allowance of 560 pounds for passengers or mail,
make the machine eminently suited for commereial use.

The Model B. B.-1 is similar in design to the B.-1 but somewhat
smaller, being powered with the Hall-Seott Liberty-4. It has a wing
spread of 45 feet 6 inches, a high speed of 86 miles per hour, a land-
ing speed of 34 miles per hour, gasoline eapacity for three hours at
high speed, will elimb 3,400 feet in ten minutes, and has a passenger
allowanee of 500 pounds. These models have found great favor in
the Northwest, the former for heavy commercial work, and the
later as a sportsman’s model.

It is of interest to note that in order to complete the field of acro-
nautical development, the Boeing Company beeame the sole licensees
for the construetion of the sea sled under the Hickman patents. Due
to their high speed and great scaworthiness, these craft were used
extensively by the Navy as reseue boats in conneetion with the Air
Stations. Boats of this type were completed just before the Armistice
was signed for use as torpedo carriers. Being of economieal con-
struction, and yet carrving a charge capable of sinking a capital ship,
their offensive value was indeed great. A larger type was developed
from the deck of which land airplanes were flown with great success.
This type of boat was intended for use in connection with the larger
types of bombing planes, the plan being to deliver the plane close to
the German submarine bases of the North Sea, near which it could
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be launched into the air with full supply of gasoline and hombs,
This eliminated the long flights necessary without the sea sled equip-
ment.

Because of itz high speed and =eaworthiness, the sea sled is well
suited to pleasnre and commereial nses, and the Boeing Company is
now developing the territory comprizing the western seetion of the
[United States and Alaska, and the insular possessions in the Paeifie,

The same interest and patriotism shown by the Boecing organiza-
tion during the war is now heing direeted toward the development
of eommercial aviation in all its branches.  The high standard of
workmanship that made Bocing planes notably sneeessful during that
period will be maintained through future vears,

The Bocing organization — schooled in the exacting reguirements
of war operation — will be available to the ecommereial nser of air-
eraft, while the same undyving faith in the future of aeronauties that
led to the original formation of the company will keep it in the
forefront of aeronautical development,
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over the bay at Port Washington, 1. 1 4. Cartiss Seagull on the WAVE,
I, Curtiss Seagull in fight
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Ix the history of aireraft manlfacture November 11th, 1918, will
be less important as the ending of the war than as the beginning of
peace. :

Particularly has this been true of the Curtiss organization with
its experimental and production forees.

While better prepared than ever before to produce the aecurate
and progressive work demanded by military aviation, it has been
extensively occupied during the last twelve months in meeting de-
mands for eommercial aeroplanes. The successful accomplishment
by the Navy-Curtiss 4 flving boat, of the first transatlantie flight and
the setting of new world’s elimb and altitude records by the Curtiss
Wasp, link Curtiss design and produetion with two of the greatest
scientific achievements of the year, both inveolving United States
Navy aireraft,

On the other hand, the industrial accomplishment, if entirely dif-
ferent, has been of at least as great a significance.  Under the di-
reetion of Curtiss Fxeentives the severe battle plane has been trans-
formed into the npholstered aerial limonsine.  The machine gun has
made way for the selt starter.  And Curtiss production has put the
fuel cost of flving on a business basis, established an international
system of dealers and distributors, and provided for public use five
distinet commereial types of aireraft.

GUOVERNMENT wonRk 1x 1019

At the conelusion of the war the nine Curtiss produetion plants of
the Curtizs Meroplane and Motor Corporation aud the experimental
plant of the Curtiss Engincering Corporation were busy with govern-
ment orders.

It wus evident that with contracts for four N. L hoats, a number
of H.-16%=, 1L S0 and M, FUs with 1L AL hvdro-acroplanes and
15-13 and 15T speed acroplanes, the experimental plant wonld have
govermuent work on its Hoors for months to come,

The production plants, however, working on standard jobs, conld
finizh their large contraet= gquiekly. Tt was aceordingly necessary to
face the faetr that with lessening government orders the Curtiss Aero-
plane and Motor Corporation, the produetion branch of the organiza-
tion, st retive from aetive work or reorganize and find and sup-
ply markets for commereial aiverafr. The question of retirement
wis not eonsidersl. Reorganization for peace time aviation was
begun,
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A cormer of the Chemical and Metallurgieal laboratory, Curtiss Garden City
Plant. 2. Collector end of seven-foot Curtiss wind tunnel, Garden Uity.
1. Balanee of =even-fool wind tunnel, v which wind pressures on models
are recorded, 4 The model shop, Curtiss Garden City, Research Department.
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John N. Willys and Glenn H. C'urtiss, the leaders in the Curtiss
corporations, believed in the immediate practicability of the commer-
cial airplane.

OREGANIZATION OF COMMERCIAL AVIATION

Mr. Curtiss, associated with aviation sinee 1904, flver of the first
aeroplane to make a publicly announced flight in the United States,
and inventor of the hydro-aeroplane and the flving boat, had never
regarded the airplane as a purely military or exhibition machine, As
early as 1913 a four passenger flying boat of his design and con-
struction had been used by Harold MeClormick to commute between
Lake Forest and Chieago. Curtiss aeroplancs had carried mail as
early as 1911,  In 1919 Mr. Clurtiss turned with full confidence to a
task in which he had always been interested and which now seemed
capable of satisfactory completion: the designing of speeial types of
aireraft for practical peace uses.

Mr. Willys brought to the problem of organization for the produe-
tion and marketing of these machines a long and snecessful experience
with the automobile industry.

With him W. W, Mouuntain, as first Viee-Precident and General
Manager, assumed responsibility for peace time development. The
business of making acroplanes is still new.  Few who make their first
flight realize the importanee of a skilful executive in the suceessful
launching of a flvabout or aerial limousine. Mr. Mountain bronght
to the Curtiss organization tried and valnable exeentive experience.
He has been a powerful direeting influenee in the establishment of
the Curtiss Corporations upon a peace time business hasis,  Charles
M. Maunly, one of his assistants, was the designer of the motor for
Langlev’s aerodrome, and an executive and eonsulting engineer iden-
tified with the Curtiss organization for many years.

EXTEXNSION OF CURTISS ACTIVITIES

Important development in the Curtizss Sales Department now began
under the new Sales Manager, John P. Davies.  Formerly Officer in
Charge of Night Flying at Ellington Field, Texas, and later special
Ameriean representative abroad for the study of night flving at the
European fronts, Mr., Davies had considerable practieal experience
with flving and general aeronautical questions. Under his direction
the Sales Department established Curtiss dealers and distributors
thronghont the U'nited States, in Europe, Japan, and the Philippines.
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1. Interior of the Curtiss Eagle, first intercity aerial liner powered with three
Curtiss &ix, 150 hp, motors. 2. Bert Acosta at the wheel of the Curtiss
ecight-pussenger Eagle. 3. Curtiza Eagle in fight. 4 and 3. General views
u{ L;urti“ Engle, showing gide emtrance door, removable steps and power
plant.
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While this preliminary work was being completed the Department
of Education and Sales Promation, as part of the Sales organization,
began a vigorous eampaign under Fav L. Faurote in publie edueation
through acroplane publicity, and in advertising designed to convinee
the business and pleasure worlds of the immediate practicability of
the aeroplane for peace time serviee.

On April 4th, 1919, the first commercial Curtiss flving boat left
the Garden City factory,— the three passenger flying boat Seaqull.
On April 12th, 1919, was made the first flight of the first Curtiss
commereial aeroplane for 1919, — the three passenger Oriole, Itisa
matter of interest that these seem to have been the first post-war com-
mercial designs for both marine and land flying put to regular use in
any country.

In appearance and performanee they announced a new era.
“ Make it safe,” and * Make it comfortable ” had been the demands
of the business world. The new Curtizs designs paralleled the com-
fort of the automobile, reduced materially the eost of operation, gave
new stvle and stability for everyday flving, and inereased the avail-
able speed of their type,

NEW AERONAUTICAL TYIES

The Oriole, for instance, offered elean lines, enamel finish for the
body, and a pleasing eolor harmony of orange and vellow. By means
of a side door opening on the lower wing, entrance into the passen-
ger compartment was made simple and easy. A touch of the self-
starter button =et the engine in motion. (Cushioned compartments
afforded comfortable scating, and specially designed windshields re-
duced motor noise and practieally eliminated the wind pressure.
Covering a ground space of onlv 36 feet for span and 23 feet for
overall length, the new acroplane had a speed of 96 miles per hour
with the 150 horse-power K.-6 motor.  This meant a fuel cost of from
3%0 to 4 cents per mile of straight flving, or from a cent to u cent
and a third for cach passenger per mile.  With transportation figured
on a mileage basis the new acroplane was thus able to offer serviece at a
reasonable cost, At the same time 1t was, thanks to the construction
of its body, a sturdy machine eapable of resisting the roughest usage.

What the Oriole represented in the over-the-land flving, the Curtiss
Seagull represented in practical marine aviation. Like the Oriole,
it added to eapaeity without inereasing power. Tt was equipped
with a self starter. Entrance required merely the stepping from
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. Oriole Fuselages—Curtiss BufMalo Plant. 2. Curtiss Six Motors being In-
stalled in Curtiss Orioles 3. Curtiss J.N."s in prociss of |'r"'-||'r]-1i'||“_ {Irioles
in background. 4. Seagulls on floor of Curtiss Garden City Plant—Curtiss

Seooter in Center, 5, Cortiss Panel and Fuselage Departments,
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the “ running board ” of the lower wing into the comfortable com-

partment of the boat hull, where three seats were arranged for pilot
and passengers. The result of a long evolution in Hying boat build-
ing, the Seagull paralleled in small unit eonstruction what the N, C.'s
represented in larger units.  Its hull, finished in mahogany planking,
was sufficiently sturdy to ride rongh water with safetv. Emploving
Curtiss K.-6 motors it flew at a speed of 76 miles per honr,

TRANSFER OF GOVERNMENT AEROPLANES

With these two types ready for quantity produetion and the eight
passenger C'urtiss Eagle in process of eonstruetion for nse as an acrial
liner, Curtiss prospeets for eommereial flving were remarkably prom-
ising. Dealers and distributors were bnsy by ecarly summer at At-
lantie City, Boston, Los Angeles, S8an Diego, Chicago, and other
cities, while the organization of new branch officcs proceeded rapidly.
Abroad a South American mission, composed of . W. Webster,
Lawrence Leon, and Orton Hoover, was aetive by July demonstrating
the Curtiss Oriole, Seagull, and Wasp, and investigating South
Ameriean aeroplane markets.

At this juncture the commercial aviation outlook was affected by
an important action on the part of the Government.

Peace found the Army Air Serviee with thousands of training
planes and motors. For many of these no legitimate governmental
nse could be found. It was decided to dispoze of them.

With the question of marketing, however, came the question of
preparation for sale. Many of the machines and motors had been
used. The Government was not in a position to rebuild them. To
sell them without guarantee among unknown buyers would be to reap
a harvest of accidents and retard the development of flving. The
furnishing of spare parts, too, represented an important problem.

Tt accordingly seemed advisable to sell the entire lot to some one re-
sponsible who would undertake to overhanl motors and rebuild engines
and planes before disposing of them, and would guarantee a future
supply of spares.

The Curtiss Aeroplane and Motor Corporation, as the company
which had mamunfactured the major portion of the equipment to be
sold, was a logical buyer and distributor of material, and with
others, was given the opportunity of buying the government ma-
chines. After a careful inventory by Curtiss and Government
engineers, an agreement was reached. The question of whether the
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number of aeroplanes could be disposed of caused great hesitation. 1t
was felt by the Curtiss Companies, however, that the benefits bound
to accrue to the industry through the proper preparation for the
market of these planes and motors hy some one responsible, and the
establishment of aeronautieal trade on a sound basis, outweighed the
difficulties to be encountered.

FOUR AEROPLANES FOR PEACE TIME FLYING

During the summer of 1919 the transfer of a number of planes
was completed, but it was not until well into the fall that the govern-
ment property as & whole may be said to have been put at the disposal
of the Curtiss selling organization.

These army training planes, for the most past Curtiss J. N.'s, were
by their desigm adapted to peace service.  Built to withstand the hard
knocks of training, they were caleulated to meet the wear and tear of
daily business or pleasure serviee, Their engines represented fuel
economy. The cost price was considerably lower than that of any
other high class machines put upon the acronautieal market. They
offered the returning military aviator an opportunity to own and fly
an acroplane which he had grown to trust and appreciate during a
period of stress,

With Orioles, Seagulls, Curtiss J. N.-4's, and J.-1's with Curtiss
0. X.-5 motors available, the Sales Department now had four distinet
aeronautical types to offer the publie for commereial use.

ACTIVITY OF CURTISR PLANEB

It is impossible here to trace in detail the activity of the Curtiss
Acroplane and Motor Corporation between March and Deeember,
1919, embracing as it does the many records established by Curtiss
dealers and distributors.  On Mareh 12th, 1919, Roland Rohlfs made
for Lord and Taylor of New York City, the first commereial delivery
of dry goods, transporting 150 pounds of merchandise from Roosevelt
Field, Mineola, to Pelham Bay, New York, in 15 minutes. Under
Lieutenant-Commander Scofield of the Third Naval Distriet the prac-
ticability of the aerial ambulance was shown when a Curtiss flying
boat transported a wounded officer from Far Rockaway to St. Luke’s
hospital, 113th Strect and North River.  Such demonstrations as the
first aerial delivery of tvpewriters (Atlantic City, April 30th) by a
Curtiss Seaqgull, the first regular clothing deliveriez (Alfred Decker
and Cohn, Chieago, June 3rd following) in Clurtiss J. N.'s, the first
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The Curtiss Oriole 1. Oriole passenger eompartments and side entrance door. 2. Upper center Oriole in flight. 3. Oriole at
Washington — Pilot Paul Collins and the Cuban representatives, 4. Mrs, 8 F. 1. Cox and her Curtiss Oriole, 5. Lower center
—J. A, Morrell. 6. Pilot-W. H. MeMullen. 7. View showing zeating of pilot and passenger, Curtiss Oriole,
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flight of surgeon to patient in the same machine by Dr. F. A. Brew-
ster of Beaver Citv, Iowa, May 24th, and the intercity flight of Mrs.
S. E. J. Cox and her son in a Curtiss Oriole from Houston, Texas,
to New York City, completed October Tth without plane or motor
difficulty of any sort, are typical of what has been oceurring.

In the Aeronautical Convention tests at Atlantie City in May,
1919, the Oriole won first prizes for speed and reliability, Partici-
pating in the New York-Toronto reliability race, August 25th—20th,
a Curtiss K-6 Oriole, piloted by Roland Rohlfs, took first prize for
both reliability and speed among civilian types. Second, fourth,
sixth, and eighth prizes were taken by Curtiss JJ. N.’s, O. X.-Orioles,
and a Curtiss-motored J.-1 for reliability, and second and third prizes
for speed by a Curtiss O. X.-Oriole and a Curtiss J, N.-4-D,

FIRST DAILY PABSENGER-CARRYING SERVICE

Between San Pedro and Catalina Island the Chaplin-Curtiss Air-
eraft Corporation initiated on July 15th the first daily aerial passen-
ger carrving service. The Curtiss Seagull was the plane emploved.
During September the delivery of a complete moving picture outfit
from Los Angeles to the ranch of W. R. Hearst was made from Los
Angeles by the Chaplin-Curtiss Aireraft Corporation for the Los
Angeles Eraminer. The Wrigley Spearmint Company has used a
number of Curtiss J. N.’s for advertising and sales purposes. il
men in Texas and Oklahoma, ranchers in Montana and Iowa, theatri-
cal eircuits, movie players, news and photo services in New York have
used Curtiss machines during the past vear for inspeetion, adminis-
tration, and publicity purposes. Well-known exhibition flvers such
as Eddie Stinson, Ormer Locklear, and Ruth Law, have been nsing
machines of the Curtiss J. N. type for exhibition and passenger carry-
ing work, while others, such as Major S. E. Parker and Captain H. T.
Wileox, have nsed the Curtiss Seaqull. 1'ndoubtedly hundreds of
thousands of people have made flights in such aeroplanes and flving
boats during the last cight months, At Atlantie City alone, 2,500
ascended in two Seagulls at the Curtiss flying station.

NEW AERONAUTICAL MOTORS

In this commercial activity Curtiss planes have depended upon
Curtiss motors. The O. X.-5, 90 horse-power engine had been used
with the Curtiss J. N. by the majority of army flvers in their primary
training. The new Curtiss K.-6, 150 horse-power motor, had been
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developed during 1918, together with the 400 horse-power Curtiss
K.-12 motor. On March Gth, 1919, the adaptation of these motors
to standardized produetion for commereial use was taken up by F. It
Porter as Chicf Motor Engineer for the Curtiss Aeroplane and
Motor Corporation. The work of the Curtiss K.-12 was done in eon-
nection with the Curtiss Wasp in speed and altitude fiving,  The
150 horse-power Curtizs K.-6 rendered continuons, suecesstul serviee
in both the Oriole and Seagudl.  1ts run of 2 500 miles from Houston
to New York in Mrs. S, K. J. Cox's Oriole withont even the chang-
ing of a spark plug i3 unique. Other performaneces with which
it was associated were the flight of IR W. Bubbard’s Orisle throngh
Oklahoma, Mississippi, and Tennessee of 1,200 miles of * abso-
lutely satisfactory ” fiving, and the remarkable performance of a
Neagull piloted by W. II. Blair for the Thompson Aireraft Com-
pany from New York to Detroit via the Hudson, Barge Canal, and
Great Lakes,— T00 miles in all.

11

The establishment of a new industry — as eommereial acronanties
was in January, 1919 — in the teeth of ditienlties can not be a matter
of hazard. The suecess of the Curtiss Aeroplane and Motor Cor-
poration, the produetion arm, was possible only becanse of the effi-
eient seientifie serviee of the Cnrtiss Engineering Corporation. This
experimental branch of the Curtiss organization drew up the designs
for the Curtiz< Oriole, Seagquldl, and Eagle. At the same time it was
engaged in other work widely affeeting peace time aviation and the
progres: of military and other governmental fiving.

The Engineering Corporation took form under the personal diree-
tiom of Mr. Curtiss. In 1918 he establizhed laboratories and factory
at Garden City, and earrvied on in them the nilding of the N, (U
the spead triplane and biplane, the Cortiss K6 and K.-12 motors, ete,

Dhring the conrse of the war, the Borgess Company of Marblehead,
Massachusetts, beenme associated with the Curtizs Aeropline and
Motor Corporation, and some time after the Curtizss Engineering
i'ﬁl'}mrminn Fatel ]r[-;_:t:u its aetivities, Frank 1L Russelll President of
the Burgess Company, joined Mr, Curtiss ot Gavden City o Viee-
IH‘q'_ﬁEllr*nT amd Gieneral H;mu;‘rr, having the war he was |H'l'=ii.i]['!lt
of the Mannfaetnrers Niveraft Association.  On retiving as president
les weanst eloweten| seerebiry of the Ns<ociation.
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THE CURTISS WIND TUNXNELS

The equipment of the Engineering Corporation for acronantieal
research and experimental production had heen not a little responsible
for the remarkable work done on the N. (\.'s, the speed machines, and
the new motors. Perhaps the most important feature of this equip-
ment was the wind tunnel building. Here three wind tunnels,—
seven, four, and two feet respectively, have been in use.  Most im-
portant of these is the seven foot tunnel, put in operation March 26th,
1919, Seventy feet in overall length, and from seven to seventeen
feet in diameter, it is believed to be the largest wind tunnel in the
world.  Prior to its construction data was gathered eoneerning all
notable wind tunnels both in the United States and abroad.  Using
this material as a point of departure, Curtiss designers made notable
improvements in wind tunnel design over existing tvpes. In par-
ticular the constaney of air low was increased.  The remarkably uni-
form veloeity distribution in the air enrrent of the new tunnel has
insured an unprecedented accuracy in the measurement of wind
forees.

Wind tunnels, which produce for small models conditions parallel-
ing those of flight, and provide for the prediction of the performance
of an Birplan{'. as a whaole, ar the i*ﬁit‘if‘hr}' of any part of if, are he-
coming of increasing scientific value. In the Curtizs laboratory
100 per cent. results have been obtained in foretelling the general
hehavior of Curtiss aireraft.  The wind tunnel work has been under
Dr. J. G. Coffin, Assistant Director of Research and formerly Asso-
ciate Professor of Physies in the College of the City of New York.
A graduate of the Massachusetts Institute of Teehnology, Dr. Coffin
has for years given his attention to questions of Mathematies and
Physies, and has made an intenzive study of acrodvnamieal problems,

WIND TUNNEL PRACTISE AND RESULTS

["nder his direetion the Curtiss Maodel Shop has developed to a
high point of eficieney.  Here acroplane models and models of aero-
plane elements are made by skilled eraftsmen for wind tunnel nse,
Varving in span from a foot to three feet, these miniature aeroplanes
and flving boats, wronght in mahogany and aluminum, are aceurate
to thousandths of an ineh.  Built to the engineering designs for a
contemplated machine, they are set up in the experimental chamber
of the wind tunnel npon a spindle conneeted with a speeially designed
balance below.  The speed of the air which is drawn past the model
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is determined by the action of a special propeller driven by a 400
horse-power motor. This motor is electrically controlled from the
experimental chamber, and can furnish any speed desired, even to
velocities approaching 100 miles per hour. These speeds are ac-
curately measured by means of a new tvpe of absolute pressure gauge.

The balance can record wind pressures in all desired direetions to
.0001 of a pound. Results are thus obtained which afford the basis
for almost any knowledge touching the efficiency of aireraft. Shapes
of wings can be tested for lifting capacity and for deadhead resist-
ance. The efficiency of a fuselage shape ean be determined. The
pressures on the aeroplane in any position can be recorded,  Stability,
head resistanee, action of rudder and elevator, behavior of stream-
line wires, air driven gasoline pumps, ete., become no longer matters
of doubt, for they can be settled in the laboratory preliminary to
any ficld work. As a result new Curtiss machines perform like sea-
soned types, showing that the acroplane has been reduced to a problem
like the railroad bridge, and solved in laboratory and factory pre-
liminary to its first actnal use.

TESTS FOR AEROTLANE MATERIALS

Anaother important part of scientific equipment used by the Curtiss
Engineering Corporation was the Chemical and Metallurgical Re-
secarch Laboratorv.  Ilere tests on wood, metal, * dope,” cotton, ete.,
were seientifically earried out.  Exaet knowledge was made possible
of the quality and henee the performanee of every part of the acro-
plane.  This, checked against the stresses as figured from the wind
tunnel data, insured a high faetor of safety in Curtizs machines which
made their construetion as reliable as the seientifically erected bridge
or tunnel to which the modern passenger dailv trusts himself.

Nor has equipment for motor development been negleeted.  During
the past year two new Curtiss motors, the Curtiss Six and the Curtiss
Twelve, have been evolved.  These represent a re-designing for com-
mereial prodnetion purposes of the Clurtiss K.-6 and K.-12 aeronauti-
eal engines,  They have been developed under Chief Motor Engincer
F. I&. Porter, who was Chief Motor Engineer at MeCook Field,
Davton, Ohio, during the war, Under Mr. Porter’s direetion the
motor laboratory has been enlarged. A 400 horse-power Sprague
dvnamometer with its own power plant and a 50 horse-power Sprague
dvnamometer for testing pumps, eam shafts, ete,, have been installed.
A torque stand, an exhanst system for carryving off all exhaust gases
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by underground conduits, a stock room and a machine shop are part
of the equipment.  All gasoline, oil, ete., employed in laboratory work
18 scientifically weighed and results to date show that absolutely ae-
curate tests for power, cmmumptiuu, ete., can be run.

FIRST FLIGHT ACROSS THE ATLANTIC

In January, 1919, the N. C.-2 has just made way on the floor of
the N.-C. extension of the Garden City plant for the N. C.-3. This
flving boat with its sister the N. (-4 required the work of 800 Curtiss
men and women until late in April. Tt is now well known that the
United States Navy decided late in 1918 to employ these gigantic
flying boat bombers in the cause of science. The first flight across
the Atlantic, May 16th-31st, 1919, is a story that any schoolboy can
tell. It is a tribute to the bravery and the skill of United States
Navy fliers. It was also an indication of the possibilities of eommer-
cial aviation. Coming at the beginning of the first year of peace,
it showed the scientifie progress which the aeroplane had made dur-
ing four and a half vears of war. 1t also revealed the skill at the
disposal of The Curtiss Companics in conjunction with the naval
constructors. The N. C.'s were, indeed, an index to the character and
accomplishment of Mr., Curtiss, Since his development of the sea-
plane in 1910-1911, Mr. Curtiss had led the world in hydro-aero-
plancs and flying boats. It was significant that he should be asked to
cooperate with government engineers in 1917 in the designing of the
largest heavier-than-air craft built for the United States Aviation
Service during the war, and the first aeroplane to eross the Atlantic.

CURTIES MAIL PLANES

The Navy-Curtiss flving boats represented only a part of the ae-
tivity of the Curtiss Corporations. When the Aerial Mail Serviee
was initiated in May, 1918, the first planes used were Curtiss J. N.'s
Two of these made their anniversary flights on May 1st, 1919, indi-
eating their high reliability under constant service. In the mean-
while, however, other mail earriers had been devised by the Curtiss
engineers.  One of these was the Curtiss R.-4-L. M. machine. With
a mail compartment ecapable of carrying from 300 to 625 pounds
of mail, this acroplane maintained a speed of 123 miles an hour, and
the six machines delivered between April and August have stood
up well under service. During Angust two other mail machines
were delivered.  These, the Curtiss H. A. acroplanes, with a speed of
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145 miles per hour, have made records in the Aerial Mail Scrviee
in the short time in which they have been in use.

The HA hydro-aeroplane was another type built during the year
1919. It had already been given trial flights in the early part of
the year, showing a speed of 131 miles per hour with full load,
the fastest rate of travel recorded for a seaplane. Three of these
Curtiss designs were delivered to the United States Navy between
April and July, 1919,

A number of aeroplanes and flying boats were also constructed for
the Navy in quantity. A new navy type of flying boat, the H. S.-3
long distance bomber of 74 foot wing span — was delivered in
quantity between May 17th and August 1st.  Between the signing
of the Armistice and the end of January, seventeen H.-16’s — flying
boats of 96 foot wing span — were also completed.

DEVELOPMENT OF THE WASP

With the exception of the N. C.'s, however, none of these types
represented such progress in aurunaut:ca] dﬂ:ﬂ,r_-;n for the purely scien-
tiic and military purposes as the Curtiss Wasp and the Curtiss
Hornet.

(Curtiss executives have always considered speed to be the prime
characteristic of the acroplane. As speed rates shot to 75, (0, 100,
and even 140 miles an hour they were still convineed, as they are to-
day, that the limits of aireraft with regard to velocity had by no
means been reached.  During the war they had initiated work upon
a speed plane both in triplane and biplane form. The former had
been tried out July Hth, 1918, with suceess, but refinements designed
to inerease an already remarkable performance delayed tests on the
final machine until the spring of 1919. 1In flights made at this time
by Roland Rohlfs a speed was achieved of 162 miles per hour with
two men and a full military load. A elimb of 12,000 feet in ten
minutes with full load and 16,000 feet in ten minutes with part
load was obtained.

Even at this time it was known that the Wasp had altitude possi-
bilities. Pilot Rohlfs elimbed in Mareh, 1919, to a height of 26,000
feet, and descended only beeause of a failure on the part of his
oxvgen apparatus. It was decided, accordingly, to try for a world's
altitude record, and a special model was designed whose inereased
wing surface raised the design eeiling from 30,000 to 35,000 feet.
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tors on the sides instead of the front of the fuselage, and enclosure of
all control wires, ent down head resistance to a remarkable degree.

W. L. Gilmore, chief aeronautical engineer, is in charge of re-
search, design, and experimental produetion. Mr. Gilmore has
been identified with Mr, Curtiss in the development of many Curtiss
aeroplanes, and is prominent as a marine engine and boat designer.

While working as an experimental unit under the dircction of the
Curtiss Aeroplane and Motor Corporation on the problems of peace-
time aviation, the Curtiss Engineering Corporation plans to eon-
tinue the more strictly scientific development of aeroplanes, hydro-
aeroplanes, flying boats and aeronautical mutors.

III

The designing of an aerial liner which eould be nsed as the trans-
portation unit in regular passenger carrving lines had been one of
the first projects to which Curtiss exeeutives had given their atten-
tion early in 1919,

Their conception of the practical aeroplane for commercial pas-
senger carrying was finally manifested in the plans for an eight pas-
senger machine with an enclosed passenger cabin and a power plant
of three Curtiss Six motors. Leaving the factory on July 24th, it
soon proved that its eontribution to eommereial aviation wonld he
highly important.® Without saerificing anvthing of the comfort and
security which its builders had in mind, it developed a speed of 99
miles per hour, proved an ability to maintain altitude on two mo-
tors and showed a eruising radius from 350 to 475 miles,

AN AFERIAL LIMOUSINE

On September 27th, 1919, the Clurtiss intereity passenger carrier
made its first public flight, carryving a number of editors and writers
prominent in the seientific and acronautical worlds. The demon-
stration was unanimously agreed to have showed the practieability
of the machine for passenger serviee, Steadier than any Pull-
man,” was the verdict of Evan J. David, editor of Flying. Enter-
ing the capacions side door the first seven passengers found them-
selves in a comfortable eabin, equipped with individual wicker seats.
and looking through elear windows on the outside world. A touch
of the self-starter hutton *“ turned over” each of the three motors,
With three propellers revolving, the Eagle taxied across the ficld,
faced the wind, and in a few seconds was riding smoothly upon it.
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* The ladies in our party,” says Lanrence La Tourctte Driges, Presi-
dent of the Ameriean Flying Club, * were partieularly enchanted to
discover that they did not have to remove their hats, and that the
pressure of the wind did not even disturb their hair! ™ Passengers
conversed with one another, walked about from seat to seat, and
watched the world go by beneath convineed that commereial avia-
tion, with the highest speed and the smoothest roadbed in the world,
had arrived in a tangible and thoronghly practical and delightful
form.

PRACTICAL DEMONSTRATION AT WABHINGTON

The flights of September 27th were followed by a number of
others. So reliable was the Eugle that it was decided to fly it, to-
gether with three Curtiss Orioles, to the national capital via Phila-
delphia. Ilere it would be possible to make demonstrations with
both machines whielh would bring to the attention of Congress and
other representatives of the United States as well as of foreign gov-
ernments, the vear’s progress in practical aviation.

On October 24th, accordingly, the Eagle, piloted by Bert Acosta,
left for Washington with three Curtiss Orioles and two Curtiss
J. NJs.  Stopping at Philadelphia, she made a number of demonstra-
tion fights,

On October 29th she resumed her journey and, arriving at Wash-
ington, was busy for ten days in the greatest practical demonstration
of flving ever known to have been made. Eighty-two flights were
completed, four hundred and ninety-six passengers were carried, in
the Eagle alone. Not an aceident in the air or on the ground marred
the performance. Under the skilful piloting of Bert Acosta the
machine thoroughly proved her steady flving value.  She flew under
varving and often unfavorable weather conditions. Such promi-
nent Washington residents as Second Assistant Postmaster General
Praeger, in charge of the Aerial Mail Serviee, Benediet Crowell, As-
sistant Seeretary of War, Mrs. Newton D). Baker, Air Commodore
L. E. O. Charlton, British Air Attaché, Major General C. T. Meno-
her, Director of the Air Serviee, Senators C. 8. Page, H. S, New, L.
L. Lenroot, and dozens of other Congressmen, members of embassies
and legations, officers and seeretaries in the aviation serviees of the
Army and Navy, ete., flew in the Eagle and the Orioles — a total of
855, Washington, which had scen every military plane to date, was
amazed by the new achievement which the Curtiss peace time planes
recorded for its benehit,
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This is the story of Curtiss planes during the year 1919, They
have made for both scientific and commercial development. They
represent a great beginning in a new aetivity, a new industry.

Great as the suceess of practical aviation has been this year when
measured by public expeetation, its immediate future is far greater.
Curtiss factories at Garden City and Buffalo are supplemented by
Curtiss Flying Stations at Buffalo. Atlantie City, New Jersey, New-
port News, Virginia, and Miami, Florida. New Curtiss dealers
and distributors are being established. Existing Curtiss distribu-
tors are already establishing sub-distributors. The work of the year
has also ineluded the establishment of a large number of landing
fields — not only fields for the use of every one of the twenty-five
Curtiss companies, but municipal ficlds as well, which these com-
panics have been instrumental in establishing. The coming twelve
months will undoubtedly see an even more rapid development of
commercial flying than has been witnessed during the last eight.

Tue Buroess Coumpany

Axyoxc the most important preparations of the American Navy
against German submarines was the construction of a number of
airships of new design. These C machines are acknowledged to
have been an important contribution to naval acronauties. At the
signing of the Armistice in November, 1918, the Burgess Company
of Marblehead, Massachusetts, was busy completing a number of
cars for these balloons.

The war work of the Burgess Company had been varied.  Awmong
other work it had construeted about 400 N-0 training seaplanes with
100 sets of spares. The last of these machines and ten of the air-
ship ears, were completed in Plant No. 1; the production plant, No.
2, burned down on November Tth, 1918,

The C airship cars constructed by the company were of forty
foot overall length, had a depth of five feet, and were fifteen feet in
overall width. They accommodated a erew of five men, carried four
260 pound bombs, radio cquipment, cleetric lights, cte. They af-
forded more comfortable housing for the erew than earlier airship
cars, and their truss construction, supplemented with fairing for
streamline shape, represented a refinement on earlier construction.
Two cighteylinder, 150 horse-power Hispano-Suniza or two six-cyl-
inder, 150 horse-power Union motors were mounted in each car.
The speeds of over sixty miles an hour attained by the C class
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airships may be attributed partly to the low head resistance of the
car, designed by navy constructors and produced, with some sug-
gestions as to design details, by the Burgess plants. The airships
were designed for convoy and coast patrol serviee and have done ex-
cellent work. The (-5, in its flight of 1,175 statute miles from
Montank Point, Long Island, to St. Johns, Newfoundland, June
14th-15th, set an Ameriean airship endnrance and distanee record.

On Deeember 15th, 1919, Mr. W. Starling Burgess retired from
the Burgess Company.  Frank H. Russell, President of the Burgess
Company, beeame Viee-President and General Manager of the Cur-
tiss Kngineering Company of Garden City, Long Tsland.

The eompany having tinished all war eontracts, has now closed its
plant awaiting a definite government policy with regard to experi-
mental aviation.

DAYTON WRIGHT AIRPLANE COMPANY
Execvrrive Ovrrers, Davton, Ohio
OFFICERS

Chairman of the Board . . . . . . . . . H. E. TareoTT
Pregident . . . . . . . . . . . . H E Taueorr, Ja
Vice-President and Consulting Engincer . . . (. F. KETTERING
Consulting Engineer . . . . . . . . . O«viee WRIGHT
tieneral Manager . . . . . . . . . . G M WioLiams
Treasurer . . . . . . . . . . . . . . J. SHERER
Areronantical Engineer . . . . . . . Howarp M. Risenaer
hief Engineer . e e e e - e .. . . LU Luxege
Waorks Manager . . . . . . . . . . . J. . Hexey

At the cessation of hostilities and later eancelations of gov-
ernment eontracts, the Davton Wright Company decided upon a
poliey wherehy nearly all of the enrrent vear would be utilized in the
development of such aireraft models as wounld adapt themselves to
commereial and pleasure purposes,

The military plane, while admirably suited to the purpose for
which it was designed did not lend itself entirely to commercial
purposes,  Davton Wright engineers, however, during the pursuit
of government contracts gained invaluable experience from a funda-
mental standpoint in the production of aireraft.  Consequently every
effort has been made to improve the standard Dayton Wright de-
sign and to embody in such design the qualities of eomfort and safety,
at the same time retaining the speed and mobility which were char-
acteristiec of military planes,
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The inadequacy of landing fields in thiz country made neeessary
the design of planes with a greater touring range. The use of un-
sightly “flving togs ™ g0 neeessary in open planes with the neees-
sity of exposure to all sorts of inclement weather prompted Dayton
Wright engineers to develop the elosed airplane.  The result has been
satisfactory and it is the intention of the company to place upon the
market for the 1920 season two models of this type.

The Cabin Cruiser model K. T. i equipped with a Liberty motor
and is designed for a speed of 125 miles per hour. It earries fuel
capacity for six hours” continmons flight and lends itself partienlarly
to long cross-conntry trips, where the factor of time saving is essen-
tinl.  Features of comfort and Iuxnry have been embodied in the
eraft by arrangements for bagguge carrving, tyvpewriter table and
thermos bottle containers,  The enclosure of the pilot in the same
compartment with the two passengers is an interesting feature, inas-
mmeh as the stability of the plane affords the pilot an opportunity
to converse freely with the passengers,  The elimination of ohjece-
tionalle noise eansed ]r‘\' the exhanst of the motor pq'l'mit:-: of a4 con-
versation in a normal tone of voiee. Inasmueh as the Government
has placed an embargo on the export of Liberty motors, the eompany
has completed an arrangement with the Packard Motor Car Com-
pany, wherehy the Puckard-12 will be substituted for the Liberty
motor in cases where the plane is to be sold abroad.

The Aerial Coupey model O W1, ix designed with the idea of sub-
stituting in the air the lnxurionzly appointed Hmonsine of the voud.
No expense has heen sparved in the development of refinement and
detail, At the same time foaturees of speed and praeticability which
characterize antomotive developments have been embodied. The
plane max be equipped with either the Hispano-Suiza model 1
or the Packard =\ rather radieal departuree from orthadox eon-
struction 1= noticeable in this plane. The enteanee is made through
a full size door i the side of the cabing thus bisceting entively the
upper longeron and the vsual longeron stresses are carvied up and
over the door frame,

While not 1||-~i:_:r|q=1| |rl'i|]m'r'i]_\' 1o iurtl;: =t t'l'kli=E|!;,[, it hs w
rading of action of five hours at a _-'.|u~wl of =7 miles an hounr, which
permits of it wse in teips from 350 to 100 miles. The Tow Tanding
speed of 35 miles an honr facilitates the use of <uch emergeney
landing places o= would not otherwize be available with Lireer and

heavier neliines,
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Another interesting development of the company is the Nine Hour
Cruiser. This plane has many of the characteristies of the D, IT.-4,
It is of the ordinary open type and is designed to earry a pilot with
one passenger.  This plane was designed primarily for government
purposes and is equipped with a Liberty motor.  Important changes
which have been embodied in this eraft from the original De Havi-
land design is the placing of the gasoline tank abead of the pilot
instead of between the pilot and the passenger, the new position of
the tank being directly over the landing gear.  The increased radius
of action of nine hours in comparison with the usual De Haviland of
four and a half hours adapts this plla_nn particularly to long distance
Hights. In this plane, the trip from New York to Chicago may be
undertaken without the necessity of stopping for fuel.

The commereial development of the ecompany has been in keeping
with their poliey on furthering aviation on a sound and practieable
basis. The conservative engineering policies pursued by the Dayton
Wright Company during the past year have had the continued super-
vision of Orville Wright and C. F. Kettering,

During the past year, in addition to the previously deseribed de-
velopment work, the Government has placed with the Dayton Wright
Company orders for a number of planes of epecial military types,
Among these is the model D. TL-4-I%.  This model is a modification
of the regular 1) 1L-4, with the following changes:

Pilot’s and Gunner's armament removed.

Complete dual engine eontrol,

Complete dual instrument board.

Complete dual stick control.

Gunner’s stool ehanged to Pilot’s type.

Gunner's cowling and after deek made round instead
of regular D. IL.-4 type.

In addition, the company has alzo manufactured for the Govern-
ment a small number of planes known as the model 1. W, IL-4,  This
type most elosely resembles the Dayton Wright Nine Hour Cruiser.
Both of the above types were completed in a short period of time,
and it is understood were used by the Government as advaneed
training planes,

The Dayton Wright Company feel that it is not only veicing
the opinion of aireraft manufacturers, but of the inercasing num-
ber of peaple who are interested in aevonauties, in advoeating the
extended establishment of suitable Tandings placed thronghont the
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country. The question of expense in the development of such fields
actually 1s quite small in relation to the importance whieh it bears
toward national aeronauntieal progress.  The matter of large amounts
of money expended in the eonstruetion of such fields is somewhat
of a fallaecy. What pilots most desive, iz a chain of fields through-
out the country, selected with a view as to natural smoothness, with
proper facilities for taking on oil and gas, and housing of planes over
night, when necessarv. The use of good judgment in the selection
of such ficlds is essential inasmuch as it quite frequently ocenrs that
a smooth landing field will exist in a loeation which is entirely sur-
rounded by trees, telegraph wires, buildings or such other obstrue-
tions as detract from otherwise satisfactory characteristies of the

field.

GALLAUDET AIRCRAFT CORPORATION

GexerAL OrrFices, No. 30 East 42nd Street, New York City

Facrory axp Excixgenize Derawryext, East Greenwich,
RRhode [sland

Chairman, Board of Directors . . . . . . K. F, GalrLavper
President and General Manoger . . . . I K. Ropixsox, JR.
J. G, URAWFORD

W, B, LenHerz

Viee-President
Secretary-Treasurer .

Direetors

E. ¥F. GanLavper, Chairman of Roard

Georce M. PyxcHOX F. ¥. BREWSTER
Avkrep MoEwes Pavi. MeEwExX
W, A Harrivax J. K. Ronrxsox, Jgr.

SomEi thirty odd years ago a sturdy youngster lay at full length
on the grassy slope of a park in the nation’s capital, his gaze fixed
upon the dome of the summer sky.

The drone of inscets, the ehirp of the park sparrows, the lazily
drifting clouds passed unnoticed, for young Gallaudet’s whole at-
tention was concentrated npon a bird that soared far aloft.

ITe watched it sweep in graceful eireles to right and left and fol-
lowed its ecourse of flight until it glided earthward and disappeared
beyond the trees across the Potomae,

Thus the germ of an idea was born; an idea that lived with E. F.
Gallaudet throngh bovhood and youth and whieh in manhood grew
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and grew until in the more mature years it filled his sonl with a
fixed purpose — aviation,

Graduating from Yale with degree of AB. in 1893, and from
Johns Hopkins with depree Pu.D. in 1596, he still elung to his
study of aeronauties. A few years later he went to Yale University
as instructor in physies. It was while filling this position that he
devoted his spare time to experimenting with the warping wing
principle, attaining considerable suecess.

But his efforts were frowned npon by the authorities at Y aln and
he was notified that he would have to diseontinue the experiments or
resign, as (to use their phrascology) he was making an ass of him-
self and a laughing stock of the faculty with his “flying jim-
eracks.”

Faltering for the moment he discontinued his efforts and allowed
others who had entered the ficld to out-distance him in the evolntion
of this particular principle.

The spirit of aerial flight being strong within him he soon bravely
cast aside the pedagogic fetters and entered the acronautie arena as
a pioncer. Resigning his position at Yale, he in company with his
brother Denison, began the practical econstruetion of airplanes,

In 1911 E. F. Gallaudet obtained an American Pilot’s license
with the Wright Brothers and the same vear went to Franee to study
continental methods in construetion and aetual flving, obtaining the
French Pilot’s lieense with the Nieuport monoplane in November,
1911.

Returning to this eountry, Mr. Gallaudet and his brother, in 1912,
built the A-1 or the Bullet as it was popularly termed; a mono-
plane equipped with a 100 horse-power Gnome motor and having a
wing spread of 32 feet, total wing surface 210 square feet and meas-
uring 21 feet from nose to tail tip.

This ship was exhibited at the first Aero Show held in the Grand
Central Palace, New York City, in Mayv, 1912, and was flown that
spring.  In July of the same year, while flying the Bullet, Mr.
Gallandet was injured in a smash, It is believed that this machine
was making 130 miles an hour at the time.

Later models brought out by Mr. Gallaudet are as follows:  Mono-
plane Flving Boat “ B, 1913-14, powered with a 110 horse-power
Maximotor, measuring 27 feet from nose to tail tip and having a
wing spread of 36 feet.  Gallandet Traetor, (-1, 1915, with 50 horse-
power Gnome motor.  Wing spread of 38 feet, total wing surface 400
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square feet, length from nose to tail tip 25 feet. Gallandet Tractor,
('.-2, 1915, with 100 horse-power Gnome motor.  Wing spread of 34
feet, total wing surface 350 feet.  Length 25 feet.  Gallaudet D.-1
Twin-motored Seaplane 1915-16. D.-2 Twin-motored Seaplane,
1017, and 1).-4 Liberty-motored Seaplane, 1918,

Possibly the most interesting of Mr. Gallaudet's innovations in
acronautical development is his geared propelling mechanism. To
illustrate this we quote from the speech of Licutenant Commander C.,
A. Read, who made the Trans-atlantic flight in the N. C.-4,

At the weleome home banquet given by the American Flying Club
at the Hotel Commodore, New York City, July 2nd, 1919, Com-
mander IRlead said:

. we have & lot ahead of us. It has been demonstrated that the peared
motor is the thing for sepplanes particularly . . . The motor is most efficient
when it is going the fastest and a propeller is most efficient when it is going
slowly. And in that connection, one of the future developments of importance —
which Mr. Gallaudet has already shown us — is the hitching up of more than vne
motor to a single propeller,

The Gallaudet Engineering Company intended for consulting en-
gincering work was organized in 1908 and re-organized into the
Gallaudet Company and again in turn into the Gallaudet Aireraft
Corporation in 1017 with Mr. J. K. RRobinson, Jr., as President and
General Manager.

Incorporated under the laws of the State of New York, January
19th, 1917, the faectorv was eompleted and ready for oeeupaney in
May of the same year, at which time operations were started with
orders on hand for four big land machines for the United States
Army and two still larger water machines for the United States
Navy.

The first of the army machines was finished in Oectober and
made sueeessful flights in November. The sccond oue flew at Lang-
ley Field in February, 1918, loaded thirtv-two pounds per horse-
power, making speed of seventy-five miles per hour. The others
were turned over to the Army in June, 1918,

The Navy machines were modified to a light model of the same
type. The first of these fast, light bombers for the Navy Depart-
ment was flown in July and the second one in October, 1818, These
machines with Liberty motor have shown wonderful performances,
muking a speed of 126 miles per hour, elimb in two minutes, 2100
feet.  Fuel consumption at cruising speed of 78 miles per hour, 16
gallons per hour,
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In January, 1918, this corporation accepted a econtract from the
United States Navy for I 8.2 Flving Boats and the production of
these boats reached it= high point in September of the smne year.

The present activities of this corporation are devoted to the ful-
fillment of several new Army and Navy contracts and the promotion
of Aerial Transport in general.

It also operates as a subsidiary, the Gallaudet Aviation School,
Ine., which during the early stages of the recent hostilities trained
a large number of young men for the Aviation Corps, several of
whom made enviable records at the front.

J. K. Robinson, Jr., who is a member of the Board of Directors
of the Manufacturers’ Aireraft Association and to whose guiding
hand, untiring cfforts and vigorous personality a large share of the
suecess of the Gallandet Aireraft Corporation i= dne, has been in-
terested in aviation sinee the first heavier-than-air machine made its
flight.

Born in Akron, Ohio, he reccived his primary edueation in Chi-
cago, Illinois, and later attended Twyford at Twyford, England, fin-
ishing his edueation at St. Paul’s School, Garden City, Long Island.
His first business experienee was with the Diamond Mateh Com-
pany of Chieago. TFor a period of years he was first, seeretary and
then President and general manager of the Carrara Paint Company
of Barberton, Ohio.

In 1905 he was elected president and general manager of the Ox
Fibre Brush Company of New York Citv, and Frederick, Mary-
land, and is still serving in that eapacity.

ITe was attracted to aviation originally through his deep interests
in sports. This began as carly as 1898 when the * Winton One ™
which he drove, was considered the last word in motor cars,

He is alzo a yachting enthnsiast, having owned several erafts, the
laet of which, the Elithro 11, served in Navy Aviation as S-1-15
for the duration of the war.

Mr. Robinson bronght with him to the Gallandet Aireraft Cor-
poration, from one of his mest sneeessful enterprises, J. G. Crawford,
as Viee-President and Works Manager, and Wi, B. Lebherz as Seere-
tary and Treasurcer.

Mr. Lebherz was born at Frederiek, Marvland, and was educated
there.  Tn 1905 he joined the staff of the Ox Fibre Brush Company
of New York City and Frederick, Maryland, and in this coneern he
advanced to the positions of Office Manager, Sales Manager, Iactory
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Manager and later was eleeted Seerctary of the Corporation. In
1909 he managed the Royal Brush and Broom Company of Toledo,
Ohio. Later he spent several years in the Palmetto Fibre Industry in
Florida.

As an expert accountant and an ardent student of finance and
business methods, Mr. Leblierz was given opportunity in the Gallaun-
det Aireraft Corporation to display his splendid qualifications in the
installation of an accounting and business system that was highly
commended by United States Government officials who were in touch
with the situation during the war.

John G. Crawford, viee president and factory manager, is a native
of Ireland.  Ile was edueated in Seotland and in Ireland and beeame
assistant engineer and chief engineer respectively of the old city of
Dublin electrie lighting plant.

In 1893 he became connected with the Thompson-Ilonston Elee-
tric Company of Lvnn, Massachusetts, and later, went with the Gen-
eral Electrie Company of Scheneetady, New York.

In subsequent vears he was conneeted with the Westinghouse
Eleetric and Manufacturing Company at East Pittsburgh, Pennsvl-
vania, the Siemens and Halske Eleetric Company of Chicago, and la-
ter with the Jeffrev Manufacturing Company at Columbus, Ohio, as
superintendent, which Pﬂsitinn he resigned to accept that of works
manager with the Ox Fibre Brush Company at Frederick, Marvland.

During the late war when airplane production was at its height,
Mr. Crawford’s ability as works manager proved one of the ont-
standing features of the Gallaudet Aireraft Corporation’s activities,
which activities are best deseribed by the following extract from the
corporation historian’s note book:

. nothing could stop them! Day shift —night shift —the firea never
cooled. A thousand patriotic men and women working at top speed to fulfil to
the utmost the demands made by the Government at Washington. Seaplanes —
Bombers — Flying Boate! The slogan was “ One a day " and every twenty-four
hours eaw a completed machine take the ways, tune up and fly to its destination
somewhere on the Atlantic vonst or sceurely boxed for shipment Overseas. Those
were the happy days! Every one in fine fettle, XNew buildings springing up
like mushrooms, earloads of spruce, linen, steel. dope, varnish, and wire arriving
with clock-like regularity to be converted into fighting machines for Unele Sam.

Each new German atrocity served but to spur the workers on to greater effort
and the end of the shift found them limp and exhausled but happy in the thought
that they had extracted one more nail from the Hindenhurg Statue,
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« W, F., DH.A4% being remodelsd for Army, 20 1. W, F. Model M. 3.
L. W. F. Assembly Room, 4. L. W, F. Triple Motored wail plane umler
comatruetion. 5, View showing rear of mail plane fuselages, 6, 1. W, F.
NDH.-4's ready for wing assembly, 7. Installing motors in triple engined
mail plane. 8. Plant of L. W. F. Engincering Co,, College Point, New York,
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Early in 1018 the service had several of these planes on hand.
They were DeHaviland-+'s, single motored, two scater biplanes.
The L. W. F. Company which already bore a reputation for quick
delivery and awcenraey of workmanship, was entrusted with the task
of remodeling these eraft,

Perhaps there was another reason for assigning the work to the
L. W. F. It may be that when Mr. Pracger and Mr. Flint con-
ferred on the requirements of a mail plane, the chief of the air mail
realized that the engineering staff of the L. W. F. Company could
proffer snggestions and design improvements to the ultimate good of
the acrial mail.  Most of these engineers had been retained and
were working on the problems of developing a strietly eommereial
airplane from the military tvpe of flving machine.  Then there was
Joseph L. Cato, al:o a member of the L. W, F. engincering staff who
was developing a single scater monoplane with a view to ereating
a popular sporting machine having slow landing speed, quick get-
away and easze of control, together with the maximum of inherent
stability.

Organized in December, 1915, the L, W, F. Company is widely
known as the organization which makes the Taminated wood fuselage,
This type of fuselage is the monocoque.  Monoeogue means * one
!*h(‘ll," i 1:1_\'[11" of mus=hn fitted over a strewmbine mold 15 the first
process in making the monocoque type. Three layers of one-six-
teenth inel spruee are then laid on as many layvers of tape wound
about this from nose to tail, wound spirally between the middle, inner
and onter lavers. The inner laminations arve spiraled in opposite
direetions, while the onter Linination runs straight fore and aft,
The three laminations and the two Livers of tape ave laid in hot gloe,
The ontside is then eovered with linen, doped on amd enameled, mak-
ing the complete shell approximately one-fourth of an ineh thick,

It was the L. W, I, model F oairplane that tlew the Liberty motor
om its fivst flight,  The test was made dugnst 21t 1917, When
the Liberty motor was produeed there wore no planes in the eountry
suitable for the nnmediate installation of the motor. The Lo W, T
Company agreed o =upply asuitable cvaft in ten days and delivery
was made on time, Tl test light was a sueee=<. The motor was
a suecess and the combination proved one of the fastest fiving ma-
chines in exiztence,

There were other trinmphs for the company, however. Tt plant,
whieh had Deen erected ar College Point, Long Ishind, in the summer
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of 1916, was known as an airplane factory, not as a foundry or ma-
chine shop turned into an airplane plant overnight.

The plant has been developed to make airplanes. Every depart-
ment created especially for the skilled work on planes.  To-day the
floor space covers five eity blocks,

So, Mr. Pracger thonght himself justified in interesting the L. W.
F. Company in mail planes. To rebuild the DeHaviland-4's into
commercial machines required numerous changes in construction,
Fifty of these planes were thus made over. From reports on the
performance of the 1), I1.-4 as a battle plane structural changes were
made to decrease the tendency to nose over on landing. The ma-
chines were rebalanced and strengthened throughout and a fire ex-
tinguishing system installed, protecting both pilot and eargo.

There has been no aceident with these fifty remodeled planes sinee
they entered the postal service. A mail compartment holding more
than 400 pounds of mail was installed in front of the pilot who was
transferred from the front eockpit to the rear.  Additional fuel eca-
pacity inereased the ernizing time to four hours,

A military eriticism of thie DelTaviland-4 was based on the posi-
tion of its gasoline tank, which was between the two cockpits and
therefore, in the event of a fall, aided in erushing the flver against
the motor.  The Army Mir Serviee employed the L. W, F. Com-
pany to remodel 128 of the DeHavilands, placing the gasoline tank
in front of the occupants and rcbalancing the entire plane ac-
cordingly.

During the summer of 1918 Mr. Cato’s monoplane, known as
Model I and christened * The Butterfly,” was given several experi-
mental tests which proved sueeessful and marked the initial attempt
to bring the airplane within reach of the sportsman or business man
who could not afford the cost of maintainance of the larger tvpes of
planes. The Cato monoplane is designed to scll at moderate price.

The Cato machine is only 28 feet, 1114 inches from tip to tip.
It weighs only 736 pounds fully loaded.  Empty it weighs only 495
pounds, It has already attained a height of 12,500 feet, the 60
horse-power Cuto Model C motor driving it at a rate of 70 miles an
hour. It ean remain aloft at the low speed of 25 miles an hour for
six hours, landing at a speed of only 20 miles an hour. The ma-
chine has been brought to a dead stop within forty-five feet of the
place where its wheels first touched the ground.

The L. W. F. engineers while recognizing the necessity for devel-
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oping a sporting machine realized that, for the present, the big
cargo-carrying machines are equally important, that on the practieal
cargo-carrying plane depends the extent to which the Government,
excepting the military, will be able to utilize the airplane.

It was with considerable faith, thercfore, that the L. W, F.
Company accepted a contract to build commercial land tractor bi-
planes, to be used by the aerial mail service on long hauls, such as
the one-stop mail flight between New York and Omaha. The ma-
chines are characterized as among the first aerial freighters and are
designed to earry mail, express or light eargoes. '

These L. W. F. aerial freighters will carrv from 3,000 to 6,000
pounds cargo. At the time of their eonstruetion at the plant of the
L. W. F. Company they were the largest all-American land air-
planes, and their development marked a new step in aerial trans-
portation.

On the long distance flights, such as the New York-Omaha route,
with the one stop at Chicago, they carry 3,000 pounds of mail each.
On shorter flights, such as from New York to Buffalo, when the
quantity of necessary fuel is considerably redueed, the big ships carry
their maximum load.

The actual design of this type of machine removes it finally from
the war model. First of all, it is a three-motored tractor biplane.

Two great fuselages, each 53 feet, 914 inches long and constructed
of laminated wood, by the L. W. ¥. patented process, carry part of
the fuel supply and 1,000 pounds or more of mail.

The erew of four, including two pilots, a radio operator and
mechanie are located in the nacelle, or tail-less body, which consti-
tutes the central carriage of the machine.

A twelve-eylinder high compression 400 horse-power Liberty mo-
tor is set in the nose of each of the two fusclages and also in the
nacelle, supplving in all 1,200 horse-power.

Both wings spun 105 feet from tip to tip, furnishing a total main
wing area of 2,200 square feet. They are separated by an 11-foot
gap. The nacelle, in which eomfortable resting and relief quarters
for the crew have been installed, is used for cargo and fuel when
shorter hauls permit less than four in the erew. The big machine
stands 1714 feet high. It weighs, fullv loaded, 20,000 pounds;
empty, 12,000. The actnal nseful load is 7,500 pounds.

With its maximum load these machines will travel on high speed
at 109 miles an hour, and throttled down to low speed, at 56 miles

UNIVERSITY OF MICHIGAN



. '..-""‘-h_“f -
- g e ey o,
"R

s o -
4 - I ¥ ’ ‘
L 2 ‘ d

L. W. F. Two-Motored D. 1. Mail Plane



Tue L. W. F. Excixeerine Compaxy, Inc. 219

an hour. They will elimb about 10,000 feet in 15 minutes, while
their ceiling is 17,500 feet,  The endurance, or flying radius is 10
hours.

These machines are equipped with the radio plant which enables
the pilot to make his way through rain, storm or fog, and to de-
termine the exaet location of the landing field when he desires to
descend, though the earth is obliterated by fog.

During the last vear the L. W, F, f{!l!l]‘jﬂn} has redesigned several
DeHaviland phllll'a, mstalling two motors instead of one. Cargo
capacity was inereased from 400 to 800 pounds, landing gear
changed to bear the additional weight and three rudders instead of

one. _

C'aptain Jack Foot, chief test pilot for the L. W, F. Company, was
most suceessful in Washington when he demonstrated the first of
these rebuilt twin ITall-Scott motored machines in November, 1919,
So satisfactory were the tests and exhibition flights that the machine
was at once accepted by the Aerial Mail Service.

The immediate suecess of this twin-motored DeHaviland is shown
by the following despateh from the Washington eorrespondent of the

New York Times:

Wasnmxerox, Decevper 2.— What is regarded as a record was establighed to-
day by a twin-motored De laviland-4 airplane, deviced and manufactured for the
Post Office Department, and which today cov ered the distance between the air mail
ficld at Washington and that at Belmont Park, New York, in one hour and
thirty-four minutes with a mail load of nearly 30,000 letters weirhing 630 pounda.
The distance covered was 218 miles and the rate of speed was 138 miles an
hour, Postal oflicials asserted their belief that this achievement broke all load-
carrying airplane records,

The heat previous record in the air mail service was on September 19th, when a
aingle motor De Haviland ecarried 300 pounds of mail from Washington to
New York at a speed of 123 miles an hour, and the third best record was estab-
lished on Octuber lst when a Curtiss plane carried 348 pounds from New York
to Washington at a speed of 118 miles an hour.

The twin-motored De Havilund used to-day was piloted by Samuel Faton, Jr.,
of Philadelphin, and left College Park, on the edge of Washington, at 12 o'clock.
It arrived at Belmont Park at 1:34 o'clock this afternoon. The time of flight
included two circles around the field for altitude before setting out on the
course, and it was the first trip made Iy the plane in a regular mail-carrying
flight. This plane is belicved to be the only twin-motored plane built in the
United States which not only maintains the altitude under full load with one
engine but actually climbs on one engine. Post authorities gave it as their
opinion that it is " the greatest forward step made in the development of a small
weight-carrying plane.”
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* It eliminates the fire hazard,” said Otto Pracger, the Second Assistant Post-
master General, ™ hy having the engine in the wings and away from the gaso-
line supplies, and also minimizes danger to the pilot for the same reason.”

With its record for turniug out airplanes of new and practical de-
sign, or remodeling other machines according to the demands of
the serviee, the L. W. F. Company is prepared to fill all orders in the
quickest possible period of time. Improved facilities at its factory
and exhaustive study on the part of the I. W. F. engincers have
made possible the rapid development of aerial freighters, the ma-
chines on which officials of the company are depending to fill the
transportation needs of the future when the saving of time becomes
the chief essential in American trade and commerce.

THE GLENN L. MARTIN COMPANY
Creveraxp, Ouio, 16500 St. CLair AvENUE

Officers and Dircctors

President and Gencral Mamager . . . . . GLeExx L. Marmix
Viee-President . e« 4+« v« . w . CARL N, (OSHOENE
Neerclary . . . . . . . . . .., W. D. Tur~NER
Treasurer . . . . . . . . . . 8 LwixgsToN MATHER
M. B, JoHxs0x
W. G. Martner Arva Braprey
CuarLes E. THoMmMpsox C. W, DBricHAM

Tue signing of the Armistice November 11th, 1918, signified to
the Glenn L. Martin Company the beginning of an era of pros-
perity as well as an era of peace, for the twelve months following
the eessation of hostilities have brought this company wonderful
SUCeess,

Mr. Martin and his organization had been sueeessful designers and
builders of aireraft for eight years previous to our entrance into the
great war and the two vears of experience in the building of mili-
tarv aireraft, culminating in the S00 horse-power, twin-engined
Martin Bomber simply served to ripen their experienee and empha-
size their ability to produee airplanes of the highest quality,

Not in any sense an organization born of the war, the signing of
the armistice gave them an opportunity of entering onee more the
field of commereial aviation and their sueeess is demonstrated by
the fact that a vear of peace finds the Glenn L. Martin Company
stronger than ever, emploving more men and women than at any
previous time in its history.
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Just as November 11th, 1918, found the Martin Bomber in the
limelight by reason of its remarkable performance in official tests,
s0 November of 1919 found the plane still in the forefront by rea-
son of its outstanding suceess in actual performance. One year of
active usage, carrying heavy loads over long distanees bronght ont
and emphasized the qualities in the design and workmanship on the
plane and it stood @t the end of a vear of serviee the one type of
aivplane uszed by the Government which had not been superseded by
some other model. Cross conntry work of hazardons nature was
undertuken by the bombers and the many long suecessful jonrneys
between large eities hrought out plainly the commereial possibilities
of the big twin-engined ship.

When the eessation of hostilities put an end to the army program,
part of which ealled for a large order of Martin Bombers, the Air
Serviee then awarded the Glenn L. Martin Company a contract for
four of the ships to be delivered on eompletion of the <ix which were
then well under way.  The eompletion of this order of ten planes
for the Army found the Cleveland company well started on an order
of six mail planes for the Aerial Mail Serviee and at the termination
of the post offiee order the preliminary assembly of the first of ten
big twin-engined planes for the United States Navy was eompleted.
The aetual government contraets of the Glenn L. Martin Company
since the signing of the armistice are considerably in excess of a
million dollars,

The highest tribute that has heen paid to the SO0 horse-power
produet of the Glenn L. Martin Company is fomud in the faet that
the basie design of the plane has remained wnehanged despite the
cariety of us=es to which it has been put. With only slight changes
in the fusclage, Martin twin-engined aieplanes have been used for
longe distanee reconnais=anee work, dav howbing, night hombing, ex-
I“'I'illl{"l”i‘]] i”“:_': [“.!"dil]‘l.f"l" "I'I.'El'll,’_"'I| CILTRENe 1\'!"']':. M= = gl !'_}‘IH]..‘".“'il'”g{"r
army transport and mail and express careving. The new navy
order calls for an aivpline of the same general type to Hy over hian-
dreds of miles of oecan eareving the enstomary men, gnuns and 2
full sized navy tarpedo weighing move than a ton. No one general
tvpe of aivplane has ever heen put to<nela variety of nses,

Thie first fonr twin-engined airplanes built by the Glenn L. Martin
Company were of the long distunee reconnaissanee tvpe inreded
for trips across the lines. This seheme ealled for o plane eapable
of fust climbing, hish eceiling, great speeds sond manenverabiality,
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ability to earrv heavy weight and slow landing speed.  Mr. Mar-
tin’s organization, which had been building aireraft exclusively for
eight vears, bent to the task and brought out the first all-American
airplane designed for war purposes, American in conception, de-
sigm and workmanship and built around the 400 horse-power Liberty
motor, two of which supply the power for the Martin corps d'armée
plane. The first of these machines was flown at the Cleveland plant
in the latter part of August, 1918, and during September and Octo-
her underwent tests at Wilbur Wright Field at Dayton, Ohio.  Dur-
ing these tryouts the plane showed such remarkable performance
that the armv officers in charge of the tests determined to try it ont
with bombing equipment and the flights under heavy load were so
satisfactorv that it was decided to convert the plane into a night
homber.

The plane as completed hiad a wing spread of 71 feet 5 inches and
a supporting surface of 1070 square feet.  In length it measured 45
feet, in height 14 feet.  Tts power was supplied by two 400 horse-
power Liberty motors. It earried four men, five machine guns
with 1000 rounds of ammunition, 1500 pounds of bombs and suffi-
cient gasoline and oil for a flight of six hours’ duration at the cruis-
ing speed of 100 miles an hour, Its performance was remarkable.
With this full load it elimbed to 10,000 feet in 21 minutes and
reached a ceiling of more than 16,000 feet, flew with one motor dead
and showed a speed of 1185 miles per hour at sea level.  These per-
formaneces were all made under official government tests at Dayton
with Erie Spripger, chief pilot of the Glenn L. Martin Company
at the wheel.

As four planes of the corps d'armée tvpe were already under way,
the army official completed them without changes but the next
three planes were of the bombing tvpe and were delivered to the
Government completely equipped for bombing purposes.  One of
these, No. 5, was unquestionably the most eompletely equipped air-
plane in existenee at that time,  Tn addition to its regular equipment
it earried navigation lights, signal lights, a searchlight for night
landings, landing flares, eleetrically heated flving suits, telephone
svstem between the members of the erew, complete wireless set and
vaenum bottles for hot eoffee for the erew.

The performances of the first seven planes diselosed such possi-
bilities that it oceurred to the Air Serviee that the Martin Bomber
was an ideal tvpe for flights of long duration and Martin Bomber
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No. 8§ was accordingly fitted up with gasoline tanks earrving over
two tons of fuel, sufficient for 1500 miles of flying. This plane was
to be used in the first attempts to set a genuine transcontinental ree-
ord, the plans calling for an initial jump from Mincola, Long Island,
to North Platte, Nebraska, and a similar jump on the second day
from North Platte to San Francisco. After considerable testing at
Cleveland and at Dayton everything was in readiness and a non-stop
flight of 635 miles from Dayton to New York was made in 6 hours
and 40 minutes, Unfortunately, two days after its arrival at
Mineola a hurricane struck the field, wrecking a number of airplanes
and hangars. The steel hangar in which the transcontinental plane
was housed, collapsed and the girders, which fell on the Martin, dam-
aged the wings to such an extent that the Army had to abandon the
proposed flight.

One of the most remarkable of all the varions adaptations of the
Martin Bomber was the conversion of the ninth plane into a * cannon
ship.” TFor experimental work it was deeided to mount a 37 milli-
meter cannon in the nose of a bomber and so great was the faith of
the Army in the staunch construction of the plane that the weapon
was mounted in the nose of a regmlation bomber withont strengthen-
ing the longerons or redesigning the ship to take the strain of the
recoil, That their faith was justified is shown by the fact that the
cannon has been fired successfully a number of times and a com-
plete examination has failed to disclose any tendeney to warp or
get out of line because of the tremendous shock of the recoil.  The
testing of this apparatus has been of inestimable value as the experi-
ments show that Martin Bombers equipped with such a cannon firing
either high explosive or shrapnel ean blow a hostile airplane or dir-
igible to pieces with a single shot.

The last plane of the Army order was undoubtedly one of the
most interesting and sneeessful from the point of view of commer-
cial acronauties, this being an adaptation of the bomber to carry
twelve men.  The regulation hbomber fuselage was slightly altered
so that four men, including the pilot, conld be earried up in the nose
of the plane and eight eould he comfortably seated in the main body,
a sliding door connecting the two compartments. The entire body
was enclosed, the nose heing cowled over with a celluloid composition
which gave the pilot good visibility and windows of non-shatterable
glass in the sides giving a fine view to those inside. Leather covered
seats with an aisle between gave the passengers comfort for the long
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journcys of which the plane was eapable. Tests on the plane at
Dayton with a full load of twelve passengers diselosed remarkable
speed and elimb. It was shown that the ship was capable of ex-
tremely high speed at high altitudes. Approximately two miles a
minute with full load was maintained demonstrating the possibilities
of a plane of this tvpe for the rapid transportation of machine gun-
ners or other troops to threatened points.

The six Martin twin-engined planes built for the Post Office De-
partment for use in the Aerial Mail Serviee are similar in general
design to the types built for the Army.  The specifications and di-
mensions are in the main identical as is the performance. The
planes earry six hours of fuel, a erew of two and 1500 pounds of
mail, the latter divided among five compartments, four of which are
fitted with trap doors operated from the pilot’s seat.  These doors
greatly facilitate and speed up the unloading of the plane when it
reaches its destination and in addition are so designed that thev may
be nsed for the purpose of dropping the mail while in flight in case the
postal authorities should desire to deliver portions of their cargo by
this method.

An additional feature attracting a great deal of interest is a very
solidly built detachable nose so designed that in case of an aceident
such as might happen through a bad landing, the nose ean be re-
moved by pulling out four bolts and a new nose immediately put on.
By means of this device an aecident which ordinarily would hold
the plane up for two weeks or more ean now be repaired in a few
minutes,  These planes are used in the New York to Chieago serviee
making only one stop en route at Cleveland.

The latest development of the Martin twin-engined airplane is
found in the navy order, which is now well under way. Changes
and improvements, in keeping with the Martin poliey of progress
have been made which make eertain even better performances than
those which have been made by the earlier twin motored planes,  De-
signed to earry a full sized navy torpedo weighing over a ton these
planes ean be operated as an acrial eoast patrol from landing fields
along our shores or can be taken out to sea on warships or sea sleds
and there used as an active adjunet of the fleet.

Just as the eight vears of experience in designing and building
aireraft prior to 1917 assisted materially in enabling the Glenn 1.,
Martin Company to produee the Martin Bomber, so the two vears
of experiment and eonstruetion on the Martin Bomber have enabled
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the Glenn L. Martin organization to produee comunereial aireraft of
a superior quality. With an eye to the future, the Glenn T.. Mar-
tin Company during the war designed a type of airplane whose gen-
eral characteristics and qualities were similar to those demanded of
a commercial airplane.  The combination of safety, speed, steadiness,
strength and controllability so necessary in the corps d'armée and
bombing type of military planes formed exactly the same combina-
tion of qualities called for in the airplane of commerce so that the
experience gained during the war served to develop the Martin
Commereial Airplane. In other words the Martin passenger, freight
and mail earrying airplane is not in any sense of the word an experi-
ment but is a pedigreed product with actual performance to its
eredit.

Long eross-country trips by Martin Bombers and Martin mail
planes have definitely established the ability of this tyvpe of plane to
link the important eenters of the United States by aerial transpor-
tation. Martin twin-engined airplancs have flown over long dis-
tances carrying as many as twelve passengers and as much as a ton
of dead weight. The ton mile efficiency of the Martin twin-engined
airplane is an cstablished fact while the ability of the plane to fly
with a full load on a single motor reduced to a minimum the danger
which accompanies foreed landings.

No airplane has ever approached the serviee record of Martin
Bomber No. 2 which, with 10,000 miles of cross-country flying to
its credit was started off on a pionecring trip around the rim of the
United States in ecommand of Col. R. 8. Hartz. On Sunday, Novem-
ber 9th, Col. Hartz completed his journey, having covered 9823
miles in 114 hours 25 minutes. This ineluded 100 separate flights
and the crossing of the Rockies at an altitude of 13,000 fect. The
average speed was 94 miles per hour., The gasoline consumption
was less than 46 gallons to the hour. The plane landed in Wash-
ington with a total of 225 hours and 24 minutes of actual flying or
practically 20,000 miles and still retained its original fabrie. It
was in perfeet alignment and in condition to continue, if neeessary,
with but slight repairs. So remarkable was the demonstration of
the fine construction of this plane that the Smithsonian Institution
has asked to have the plane turned over to it that it may be preserved
for future generations.

The Glenn L. Martin Company as an organization has been in
existence for a long time as time is reckoned in aviation. The first
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relationship between Mre, Martin and the United States Army eame
in June, 1913, when the first plane was made and delivered from
the Los Angeles plant.  The following vear found inereased orders
and Mr. Martin delivered military planes to hoth the Holland Gov-
ernment and the Netherlands Fast India Government.  The first
Martin plane for the United States Army proved a suecess and the
relationship between the Martin organization and the Army has
continued.

Mr. Martin is a pioncer flver, having built his first airplane in
1908 and taught himself to fiv.  Every yeur saw a new model, with
marked improvements, and with which Mr. Martin traveled thou-
sands of miles — the beginning of the development and establish-
ment of an individual group who have widened and improved the
types to a great degree.

Mr. AMartin began, as carly as 1912, to surround himself with men
of marked ability in their varions specialized positions in his com-
pany, and have cooperated to earry out his ideas for superior aireraft
and the highest possible development of the art.

Two men in partieular whose development and advaneement has
been very rapid, are Lawrenee 1. Bell, Factory Manager, whose un-
questioned ability as a producer is a valnable asset to the organiza-
tion. He has been with the organization sinee 1912,

Mr. Martin has great confidenee in the unusual qualitics of Don-
ald W, Douglas, his Chief Engineer, who is nationally known for his
ability. Mr. Douglas came direetly to the organization from the
Massachusetts Institute of Technology in 1915,

Erie Springer, Chief Pilot, is known nationally beecanse of his
wonderful suceesses in test flving and eross-countey work with Mar-
tin airplanes. e graduated from the Martin school in 1915 and
has been conneeted with the Martin forees ever sinee.

The harmony of the entire organization and its loyalty to the

plicies of the company is a_very notable feature, which together
with the skill and ability of the entire personnel, has made a very
efficient aircraft factory.
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PACKARD MOTOR CAR COMDPAXNY
Dverrporr, Mo,

Presicfent el Ghonecal Waniger ALvax MacavLeEy
Viee-Prosident of Faginedrving : Jo Gl Vixcext
Viee-Presutent of Wawufactoring . . . . . . F.F, BEaryn
Viee-Presodveat of Thste b tion cow eoa a2 WH Mis
Neopelary ol Tivasirer oW I TE I, L. Jaxnmox

Siver the war period, the prineipal aviation work of the Packard
:\]-rTur i 'En" l'nllrl!l:l]l_"-' ||.'|-'- hm'n Tilv r]t“;‘rrnllllu‘lit of Tiaelark= :LH:! |r|:|.I|l'.-i
by their experimental department. New engines and planes of the
highest eflicieney have gone throngh very sati=factory testz,  With
the exeeption of the Packord aviation engine, Model 1-A-1650, none
of their air products will he put on the market for the present Packard
engine Model L-X-1650 Lias =peeei et ion= flt':u'lit'.‘l“}.‘ identical with
the fmnens Liberoy, in the developmwent of which this company playved
stehe s important paret,  Mannfaetnreers and those requiving high-
]‘-ll'l.'l."l'l'!'ii motors are invited o diveet thedr irllillil'-ll'."- to the Aviation
Dhepavtment, Packard Motor Car Company, Pretvait, Michigan,
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STURTEVANT AEROPLANE COMPANY

The offices of the Sturtevant Acroplane Company are now located
in Framingham, Massachusetts, having been removed from Ja-

maica Plain during March, 1919.

Officers
Pregident . . . . . . . . . . . . . . XopgLE Foss
Vice-President SR R R B v BExJamin S, Foss
Treagurer . . . . . . . . . . . W.Euersox BARRETT
Clerk . . . . . . . . . . . . . .HoeaTio ALDEN
Directars
NosLE Foss E. B. FREEMAN
BExgaymix 5. Foss NEaL Raxtoun
W. EMERS0OX DBARBETT GALEX STONE

WiLLiam A, Gastox

Chief Engineer . . . . . . . . . . .Joux J. McELroY
GFeneral Superintendent . . . . . . . F. B CHAXNONHOUSE

Wnex the Armistice was signed, the Sturtevant Acroplane Com-
pany had uncompleted orders for D, 11.-4, J. N.-4, D. and V. E.-7 air-
planes, and had attained nearly the maximum production permitted
by the then occupied buildings. Plans had been completed for addi-
tional final assembly building to provide for increased assembly of
5 V. E.-T planes per day.  Produetion was gradually reduced upon
eancelation of contracts until January Gth, 1919, when all produe-
tion of every nature was discontinued.

At that time an organization of over 1,000 persons had been prac-
tically disseminated, leaving a skeleton organization of major de-
partment heads which the company continues to maintain, although
no further contracts for airplanes have been entered into with the
United States Government or others,

It is the established poliey of the eompany to hold itself in readi-
ness for production at any time conditions may warrant.

The Aeronautieal Department of the B. F. Sturtevant Company
has been maintained with small produetion, and a great many im-
provements and developments have been made in the Sturtevant mo-

tor during the past year.

UNIVERSITY OF MICHIGAN



Taomas-Morse AircrarT CORPORATION 233

THOMAS-MORSE AIRCRAFT CORPORATION

Mamy Orrice axp Praxt, South ITill, Ithaca, New York
Avxiniary Praxt, Brindley Street, Tthaca, New York

Pregidemt . . . . . . . . . . . . . . F. L Mogse
Viee-President . e e e .o . Winniam T. TaoMas
Treasurer . . . . . . . . . . . . JeroME A. FRIED
Becretary . . . . . . . . . . . . TRavymoxp Ware
Chief Engineer . . . . . . . . . B.Dovcras Tnomas

Urox the signing of the Armistice, the quantity manufacture of
airplanes for war purposes was quickly brought to a standstill, except
for the completion of some one hundred planes and a number of
spare parts which were well under way.

During the war the experimental department was working on the
construction of four experimental single-scater pursuit machines
built to take the 300 horse-power Hispano-Suiza engine for the En-
gineering Division of the Air Service at MeCook Field, Dayton,
Ohio.

As a result of mueh painstaking effort a special design was devel-
oped employing unusually light weight construction of exceptional
strength. DParticular attention was given to redueing head resistance
to a minimum to secure the maximum speed consistent with a rea-
gonable wing loading and therefore a low landing speed. That sue-
cess was achieved is shown by the very remarkable performance both
in speed range and climb with load. In test flights made by the
manufacturer at Ithaca on the 21st of February, witnessed by offi-
eials from Washington and Dayton, a speed of 164 miles per hour
was attained, and a elimb to ten thousand feet in four minutes fifty-
two seconds. The first one thonsand feet was made in twenty see-
onds, equivalent to a vertical ascent at the rate of 34.4 per hour,
which gives a very good idea of its extraordinary climbing speed.
This performanee, which is understood to be a world's record, was
officially recognized by telegram to the Corporation from the Diree-
tor of Military Aeronautics. During these trials, the machine bal-
anced perfeetly in the air and was extremely maneuverable at all
speeds.  In addition it was found to handle in a most satisfactory
manner both in landing and taxi-ing on the field.
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The result of the sandload tests on one of the four machines car-
ried ont at Dayton by the Engincering Division were none the less
remarkable. Where a factor of safety of eight was required in the
wing structure, a factor of over ten was found. 1In the ease of the
control surfaces a sandload of over fifty per cent. greater than that
called for in the contract was placed upon them without failure or
serions defleetion.  As the wing strueture itself did not fail, a subse-
quent test was made upon the laminated wood wing beams, resulting
in a factor of safety of over fifteen or almost twiee that required.
Although this type of construetion was developed for war machines,
its light weight-strength characteristies are well snited to machines
for peace purposcs,

An interesting speed eomparison was made between the Thomas-
Morse tyvpe S.-4-C" single-seater advaneed army training machine and
the M. B.-3 pursuit tvpe.  With the 80 horse-power LeIthone engine
in the S.-4-C machine all out, making a speed of approximately ninety-
seven miles per hour, it was not able to hold the pursuit machine with
its 300 horsc-power Iispano engine, throttled to approximately 23
per cent. of its maximum power.

With a view to anticipating the demand for an all purpose two-
seater training or sport machine, two designs, tvpe S.-6 and 8.-7, were
brought out.  The former, a tandem two-seater, the latter, a side-by-
side two-scater, both fitted with the 80 horse-power LeRlhone engine.
These machines were ecompleted in time for the New York Aero Show
held at Madison Square Garden in March, and exhibited together
with the SO horse-power type S.-4-C and the 300 horse-power Hispano-
Suiza M. B.-3 type.

Both machines gave exceptional performances, considering the
horse-power available.  In the trial flights the tandem two-seater
showed an average of 105 miles per hour and the side-by-side two-
seater 95 miles per hour.  The elimbs in ten minutes with full load
were 8,000 feet and 6,500 feet, vespeetively. A low landing speed
was particularly sought in these machines, and with this end in view,
wings were constructed giving a loading of but four and one-half
pounds per square foot. In repeated tests a landing speed in the
neighborhood of 38 miles per hour has been made in still air.

In conneetion with extensive flight tests on the tvpe S.-6, a flexible
dual control was developed, which allows the ]'III]H| or passenger to
eontrol the machine in the usnal manner through the medium of rub-
ber shock absorber bands connecting his control stick and rudder
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fuotbar to the pilot’s controls, This method of intereconneeting the
pilot and passenger controls has proved very satisfactory, permitting
the pilot control at all times even against the will of the passenger or
student receiving instruction, without, however, actually disconneet-
ing the secondary control,

In June, 1919, the United States PPost Office Department requested
bids for the construction of ten mail machines to be equipped with
rwo or three Liberty or Hispano-Suiza engines, to carry from fifteen
hundred to three thousand pounds of mail.  As a result of its bid,
the Corporation was awarded an order for four machines, to be
equipped with two 300 hovse-power Hispano-Suiza engines to carry
fifteen hundred pounds of mail. One of the requirements of the
eomntract was that the machines must be eapable of carrving the re-
quired mail load with one engine. To most satisfactorily earry
ont this requirement, the design provided for the two power plants
in a eenter nacelle, placed back to back, one driving a tractor pro-
peller and the other a pusher.  This novel arrangement was most
favorably received by the Post Office Aerial Mail committee, as pro-
viding the best power plant installation for reliability,

In the design of these mail machines, the type of eonstroetion
which was nsed so suecessfully in the pursuit tyvpe, fitted with the
same eneine, was followed as elosely as possible throughout,  As a
result the total weight has been brought to a minimum of 5,564
pounds, fiftv per cent. of which is nseful load.  With thix nnusually
large pereentage of useful load, it has been possible to restrict the
wing span to forty-five and one-half feet, at the same time providing
suflicient wing arca to give a sati=factory landing speed. The two
fuselages are arvanged one on each side of the center engine naeelle,
with pilot loeated in the nose of the one at the left and the pilot me-
chanie in the one at the right. The latter is provided with the
Thomas-Morse tvpe Hexible control. Wing radiators ave fitted in
the top wing above the engine nacelle. Streamline wire is used
throughout. the wing bracing, and all control surfaces are balaneed,
The tifteen lmndred pound mail load is placed in the eenter nacelle
between the two engines, and in each fuzelage behind the pilot and
pilot-mechanie,

The high speed is estimated at 1352 miles per hour with full load,
and 102 miles per howr with but one engine, the machine having suf-
fictently low power loading to enable it 1o iy satisfactorily or elimb
on one engine,  The first machine of this new type was com-
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pleted near the end of the year and was tested early in 1920,
Outline specifications of the Thomas-Morse machines brought out
during the year 1919 follow:

Tiomas-MorSE AIRCRAFT CORPORATION
AIRPLAXNF SPECIFICATIONS
MODEL M.B.-J. PURSUIT MACHINE

Mimengions: Length, 19 ft. 11 in.: apan, 26 ft.; height, 8 ft.

Areas and Weights: Wing area, 250.5 sq. ft.; gross weight, 2037
lba.

Power Plant: One Hispano-Suiza, Model H, 300 horse-power; trac-
tor propeller.

Performances: BSpeed, 60-16334 m. p. h.; climb, 10,000 ft. in 4 min.
52 sec.

MODEL 8.-7. ADVANCE TRAINING MACHINE, SIDE-BY-S8IDE SEATER
Dimensions: Length, 21 ft. § in.; span, 32 fL.; height, 9 ft.
Areas and Weightz: Wing area, 360 sq. ft.; gross weight, 1480

pounds; useful load, 475 pounds.
Poirer Plant: One LeRhone 80 horse-power rotary; tractor pro-

peller.
Performances: Speed, 38-95 m. p. h.; elimb, 6500 ft. in 10 min.
MODEL 8.-0. ADVANCE THAINING MACHINE., TANDEM TWO-SEATER
Nimengions:  Length, 20 ft. & in.; apan, 20 ft.; height, & {t.
Areas and Weights: Wing arca, 249 sq. ft.; gross weight, 1306
pounds; useful load, 472 pounds.
Power Plant: (me LeRhone, 830 horse-power rotary; tractor pro-

peller.
Performancess  Speed, 40-105 m. p. h.; climb 8000 ft. in 10 min.

MODEL M.B-4. TWIN ENGINE MAIL MACIHIXE

Dimengions: Length, 25 ft. 5 in.; span, 45 ft. 0 in.; height 11 ft.
Areas and Weights: Wing area, 645 ft.; gross weight, 3564 pounds;
mail load, 1500 pounds.

WEST VIRGINIA AIRCRAFT CO.

Marx Orfrrcks axp I'raxT, Wheeling, West Virginia

fifficers
President . . . . . . . . . . . . . C. McRINLEY
Viee-Presidemt . . . . . . . . . . . N. A Haxixg
General Manager and Viee-Pregident . . . . . C. . PmiLies

Tue activities of the West Virginia Aireraft Company since the
signing of the Armistice have been prineipally engineering experi-
mental work in perfecting a design that would be practical and cost
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of production would be redueed to a minimum, which would be con-
sistent with durability and efficiency, to earry not less than three
passengers. The manufaeture has been redueed to simply rebuilding
machines for individuals.

Our enginecring department reports that their plans for the three
passenger machine are about eompleted, and we eontemplate building
three or four of these craft at an early date, although we have not
indicated to the publie that we would build any of these machines at
the present for the market.

Our engineering department has been held intact, although the
mill and the assembling department have been temporarily diverted
to other lines, but at any time when the airplane business justifies
it and shows some signs of stability, our entire plant could be brought
back to itz full eapaeity.

For quite a few months after the Armistice was signed, we con-
tinued to the completion of our contract with the Government, but
since the completion of this contract, we have not built any new
complete machines.

When the Armistice was signed, we again placed in operation our
Flying Schools at Princeton and Daytona.

WRIGHT AERONAUTICAL CORPORATION

Frelinguysen Avenue, Newark, New Jersey

Officers
Pregidemt . . . . . . . . . . . GrorcE H. HoustoNn
Viee-Pregident and General Manoger . . . . F. B, RENTsSCHLER
Vice-Pregident and Chief Engineer . . . . HexgY M. CRaNE
Seeretary ond Treasurer . . . . . . . James F. PrRiNcE
Rales Manager . . . . . . . . . . Jonux R CauTLEY
Factory Manager .+« « <« .+« .+ . .+ . .Harowp L. Pore

Tue Wright Aeronautical Corporation has taken over certain of
the assets and liabilities of the Wright-Martin Aireraft Corporation,
This reorganization is for the purpose of putting the operations of
the older corporation on a satisfactory peace-time basis.

The new corporation has possession of the Wright patents and the
Hispano-Suiza license for the United States and is continning the
manufacture of the Ilispano-Sniza engine. In order to maintain
its place as the foremost individual acronautical engine builder in
this country, the corporation expeets to develop new and improved
tvpes of aircraft engines and thus keep abreast of the times. '

UNIVERSITY OF MICHIGAN






Wrignt AerowavTicarn CorroraTION 243

In order that the corporation may be in the best possible position
to eontinne the produetion of improved Wright Hispano engines and
to work out new problems under proper eonditions the New Bruns-
wick plant has been sold to the International Motor Truck Company.
This sale has enabled the corporation to purchase a new site on
Frelinghuysen Avenue in Newark, upon which a new factory,
especially designed for the needs of aviation engine work, is being
construeted.  Speeial attention is being paid in the initial construe-
tion to immediate requirements but all plans are being laid out
with a view to expansion, so that the factory will be able to increase
its production with the greatest possible rapidity and with practically
no interference with operations at any time.

- Manufacturing on a small seale will be earried on in the Experi-
mental Department at New Drunswick until the new faetory is
completed.

After the signing of the Armistice a period of approximately six
months was taken for the completion of the corporation’s government
contriacts.  Sinee that time a small amonnt of experimental work has
been earried on for hoth the Army and Navy Departments and at
the present time the 150 horse-power Model “ E ™ engine is being
produced in small quantities.

The record made by the ITispano-Suiza engine is too well known
to diseuss at length. Tt is generally acknowledged to be the most
suceessful pursnit plane engine in the United States.  In spite of the
fact that the machine was built for sconting purposez with little more
than two hours fuel eapacity, the first airplane to complete the round
trip from New York to San Franciseo without ehange of or repair
to engine was a single seater seont fitted with one of the small 180
horse-power Hispano-Suiza engines, notwithstanding the fact that
it was eompeting with engines over twiee its power,

In the New York-Toronto race, although there were fewer than
twentv per eent. of the planes entered nsing Hispano-Suiza engines,
the first four places in the reliability eontest were taken by ITispanos,

At the present time developments for advaneed training planes in
the Army, development for high speed single seater pursuit machines,
and a eonsiderable portion of the developinent for two seater fighters
is based on Ilispano engines.  In the Navy the program for battle
planes for the fleet, both of the small single seater tvpe and the larger
two seater tvpe, is based on the 150 horse-power Iispano and the
300 horse-power Ilispano engines.
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The illustrations accompanying this article show three typical ex-
amples of plane installations using the Ilispano-Suiza motor. There
arc a number of others, such as the Thomas-Morse Seout illustrated
elsewhere, but the three shown will serve as reasonable examples of
developments around the “ Wright Hispano,”

The Loening two seater fighter was designed especially to meet
the eall of the Army toward the end of the war for a very high speed
two scater machine of great maneuverability.  This machine has not
only shown its ability as a land ship but is being built for the Navy
as a pontoon type seaplane, It is equipped with a 300 horse-power
Type " Wright Ilispano motor,

The Ordnance Seout was built in response to the request of the
War Department for an ultra high speed single seater machine.  The
performance has been exeeptionally high.  As it was developed for
the Air Serviee, the exaet figures are not available, It is equipped
with a 300 horse-power Type “ 1T Wright Hispano.

The V.E.-7, or Vonght Bluebird, was especially developed as an
advanced training machine for the Air Serviee. It has shown very
marked ability for a machine designed for a 150 horse-power motor
and is widely used to-day 1 the Air Serviee. It is equipped either
with 150 horse-power Type “ 17 or 180 horse-power Type “E”
ITispano. .

The Wright Aeronautical Corporation believes in the Wright
Hispano engine and that the developments which are in hand at the
present time make it not only wise for the corporation to continue in
the acronautical engine business, but that it is its duty as an American
corporation to do so as it is the only corporation in the United States
which was a large producer of fighting engines, which proposes to
eomtinue in the business with aviation engines as its sole produet.

The Wright Aeronautical Corporation therefore believes in aviation
and the neeessity for a strong organization which will hend its whole
efforts toward the continned development of the aviation engine.
The eorporation is in position to aceept orders for Wright ITispano
engines of the 150 and 180 horse-power and 300 horse-power sizes.
It is developing in a eonservative manner other tyvpes of engines
which it believes will be needed. The eorporation will undertake
the development of any particular tvpe or engine auxiliary equipment
for the use of private concerns or military establishment in the
I"nited States and abroad.
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CHAPTER IX

CHRONOLOGY OF AERONAUTICR

Kov. 15, 19148 - Jan, 4, 1020

{ For Earlier Chronulogy, sec * Aireraft Year Book, 1919 ")

101K
November 15

Dee. 13-Jan. 16

December 24

Devember 31

1019
January 2

January 0

January 12

January 24

January
January 26

February 1
February 2
February 12

February 12

February 13
February 13

February 19

* Ber gmplification ot clese of this chopter.

Handley-Page at Cricklewood Field, England, carries 40
people 30 minutes at altitude of 6,500 feet,

England to Indiv. Four motored Handley-Page piloted by
Major MacLaren and General McEwen of the Royal Air Foree
arrives in Caleutta, a distance of approximately 6,500 miles
from England.

United States Naval non-rigid dirigible A-238 fliea from
Key West to Tampa. Cape Sable, Palm Beach and return,
covering approximately #91 miles and maintaining con-
tinuous fMight for 40 hours and 48 minutes.
Licutenant-Commander 1. N. L. Bellinger carries 5 passen-
gers and 542 pounds additional weight G658 miles in O hours
and 1 minute continuous Hying.

New altitede record established by Captain Lang, R. A. F.
at Ipswich, England, with passenger. Altitude of 30,500
feet reached unoflicially.

Transgeontinental Pathfinding Towr. Four army Curtiss
JXN-4-H  (Hispano-Suiza) airplanes complete 4,000 mile
flight in 50 ilying hours. Aerial photographs and maps
taken oand aerial mail routes and landing fields selected.
Roekaway to Key Weef., United States Naval dirigible C1
(Goodyear ) Hies 1,450 miles.

New ftalian Kecord. Italian biplane, the Marchetti Vickers
Terni, equipped with 200 horse-power Spa motor, and piloted
by Sergeant Elia Lint, attains, under official tests, and over
a closed cireuit, an average speed of 160 miles per hour.
Navy airplane successfully luunched from dirigible in flight,
Marseillea to Algeria, Licutenant Roget and Captain Coli
pilet French Breguet airplane across Mediterranean Sea, a
distance of 457 miles in five hours.

" Endurance flight. Cape May, New Jersev. Goodyear Air-

ghip flies 33 hours. Assuming average speed to have been
40 miles per hour, approximately 1320 miles were flown.
Annual Flying Cirens held at Rockwell Field, %an Diego,
California, in which more than 200 airplanes of all types take
part.
Haris to Brussels and return. Farman Goliath carrying 17
passengers flies 325 miles in 4 hours and 52 minutes.
New lvoping record.  Lieutenant 1N W. Maynard, a test pilot
nt American assembly plant at Romorantin, France, loops
318 timeas without losing altitude, flying a Dritish Sopwith
Camel.
British non-rigid airship N.511 patrols North Sea for four
days, four hours and ffty minutes with crew of 10,
London o Parie flight.  Aireo 10114 airplane flies to Paris
from London in 1 hour and 50 minutes,
Liewtenant K. E. Harmon, piloting a Lepere biplane, 400
horse-power Liberty engine, flies from Mineola, Long Island,
to Washington, in 85 minutes.

248
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Famous Air Pilots — 1, Lient-Com. A, . Read, first trans-atlantic Flight,
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Mavy-Uurti== NC-40 20 0, L Aimmerman, Aeromarine, New York to Cuba

il rerurn. S Com, JJ L Towers, NA-3, Commuainiding Olicer of Trans-

Bolamel |:||:||F|--I Eilicinl World's Altvtuode Reeord, 340910 feet in Curtiss
Wasp, 6. Liont-CUol. K. 50 Hartz, Arowmd UL =0 in Glemn B, Martin

toomber,
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Fehruary 21

March 1-15

March 1
March 2

March 3

March @

March 12
March 13
March 20

March 22

March 23
April 4
April 6
April 16

April 19

April 10-May 10

April 23

Ameriran Spicd  Record,  Thomas-Morse  Scout.  equipped
with W) hﬂrﬁl"[lﬂ“f'l‘ His!m,nu-?';ui;ul. muotor, atlains :epltﬁi of
164 miles an hour at Ithaca, X, Y., recorded as witnessed
and cllicially recogmized by Director of Military Aeronauties.
First Annual Aeronautical Exposition of Manufacturers
Aireraft Assoviation at Madison Square Garden and G69th
tegiment Armory, New York City,
Freneh Aertal Mail Kervwe established Ietween Paris, Bor-
deaux and Marscilles.
Italian derial Mail Sercice established etween Padua, Ttaly,
and Vienna, Austria, a distance of 304 miles,
Canada—{ nited Ntates dir Wail. W_ E. Boeing, in a Boeing
seaplane, Hlies from Vancouver, British Columbia, to Seattle,
a distance of 2000 miles. The trip was authorized by the
Canadian Post Office and the bag was officially received in
Seattle by the Mayor of that city.
Pilot C. J. Zimmwerman in an Aeromarine Model 40 Flyving
Doat, meets S8 Leciathan carrving the 20th Division at
gea. amd drops o bayr of letters of welrome on board addressed
to Major-General John J. (Plivan,
Commercial delivery by airplane made in Cuortiss J.N. by
Roland Rohlfs for New York department store,— Mineola,
Long lsland, to Mt. Vernon.
Curtiss M.F. boat sent by Commander Schofield as aerial am-
bulance from Far Bockaway, Long Island, to %t Luke's los.
ital, New York City.
Lt mile radio telephone conversation.  Secretary of Navy
Daniels talks to pilot in seaplane in flight.
3 LN .-§ airplance eross Hicrra Nevada mountains at alti-
tude of 14000 feet, flving from Mather Field, Sacramento,
to Carson City, Nevada, in 85 minutes, as compared with
average train time of 9. hours.
Marseilles to Paris. M. Tioget covers approximate distance
of 500 miles in 4 hours and 45 minntes.
Livutenant Cortinez, of Chilean Army, eroszes Andes Moun-
tains at altitude of 19800 feer in Hritish Bristol monoplane.
Lyon, Franee—Rome, Haly, M. Goget makes non-stop flight
from Lyon to Bome, distance of 654 miles in 7 hours,
Flight acrogs Coentinent. Major T. (. Macauley piloting
1104 airplane, arrives at Souther Field, Americus, Georgia,
from San Diego, California, distance of 2400 miles, in 19
hours llying time, completing round trip light in 44 hours
and 15 minutes,
Captain E. F. White, piloting D.IL-4 army biplane, makes
first non-siop flight wetween Chicago and New York City.
An average speed of 106 miles per hour is maintained for
the 727 miles.
Remarkalle records made by Vietory Loan Filying Circus.
The circus, composed three flights, each flight consisting of 15
'|:|ihrt.-. amnidl many Lypes of uij‘plmmn, towrs conntry. Per-
formances given in 834 cities in 45 states. Total of 1,275
Nights made, 368 civilians taken as passengers and 19,124
miles flown.
Nicth National FPorcign Trade Concention held in Chicago
acdopia fullmveing vesolution calling for exlablishment of sep-
arule department of Acronaptics:  * Bealizing the ungues-
tioned advantages of having the speediest possible mail and
express service in enabling American enterprize to eompete
suceessfully in securing the specifications and requirements
of vur foreign contracts, this convention urges prompt Con-
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Famous Air Pilots — 1. Capt. John Aleock and Lieut. A, W. Brown, first Non-
Stop Trans-Atlantic Flight. 2. Lieut. Alex, PPearson, Jr.,, Winner in actual
fiving time, New York-San Francisco Hace. 3. Major G. H. Seott, Com-
manding Dirigible R.-34, Round trip Trans-Atlantic Flight. 4. Lieut. Belvin
W, Maynard, first to make round trip New York-%an Franeiseo Hace. 5.
Capt. II. Smith and Lieut. K. M. Smith, R. A. F,, first to make flight from
London to Australia. 8. Major B, W. Schroeder, World's two man altitude
record, 31,790 feet in Lepere motored biplane, equipped with supercharger.
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gressional consideration of suitable plans for developing
aerial navigation. The establishment of the necessary aids to
such navgation, the investigation of development of the fun-
damental prineciples of commercial aeronautics, the promo-
tion of airship service to distant countries, are matters which
demand the prompt establishment of a separate department
of the government. One of its chief duties should e to pro-
vide the necessary information which will make possible the
use¢ of aerial mavigation as an aid to foreign trade.”

Final speed tests on Curtiss Waap at Garden City show 160.1

to 162 miles per hour with full military load.

World Duration Reeord.  United States Naval F-5-L flving

boat remains in air 20 hours and 19 minutes with crew of

four; 1,250 nautical miles covered.

Southeastern Aeronautical Congress meets at Macon, Georgia.

Firat Pasgenger Air Nerciee in United States, Mrs, J. AL

Hoagland and Miss FEthel Hodzes are carried from New York

to Atlantic Uity and return by pilot Robert Hewitt in an

Acromarine Model 50 * 8" Flying Boat.

French machine elimbs to altitude of 4,860 meters with 24
BHECTIEOTS,

Yeparture of X.C, 1-3-4 from Rockaway on first leg of Trans-

Atlantic flight,

Martin Bomber flies 630 miles in 7 hours and 353 minutes com-

leting round trip flight from Macon, Georgia, to Washington,
‘nited States Naval Macchi flying boat establishes altitude
record of 10,800 feet in 13 minutes at Hampton Roads, Vir-
ginia, with one passenger,
terman machine Hies from Berlin to Stockholm, 570 miles, in
7 hours,
French machine flies 600 miles from 1’aris to Copenhagen in
8 hours,
Navy's free balloon race won by Lieutenant P. D. Collina.
Winner remains aloft 21 hours Y minuies and covers 420
miles.
Navy's C.-5 dirigible (Guodyear) makes record flight of 1,115
miles from Montauk Puvint, Long Island, to St. Johns, New-
foundland, in 25 liours and 40 minutes on first leg of Trans-
Atlantie flight. Severe storms after landing tears dirigible
from its moorings and carries it out to sea, where it is lost.
Noston to Atlantic City. M. W. Hodgden in a Whittemore-
Hamm I-2 biplane with a 40 horse-power engine flieas from
Boston to Atlantic City in 3 hours and 59 minutes.
J]ﬂtl"l‘:;ﬂ.l Mail Service established between Chicago and Cleve-
and,
Colonel G. (", Brant, U. 8. A, flies D.H.-4 army airplane from
Houston, Texas, to Belleville, 11l. 720 miles in 453 minutes.
Harry (/. Hawker and Lieutenant-Commander Kenneth Griere
attempt Trans-Atlantie flight in Sopwith biplane equipped
with 3753 horse-power Rolls-Rovee motor. Motor trouble
develops after about 1,200 milez are covered and machine is
foreed down near passing steamer and pilot and observer are
rescied,

Three-engined Caproni, with crew of eight, makes non-stop

Hight from Turin, Italy, to London, England, 600 miles.

Beparture of American Aviation Mission to study aviation

problems of foreign countries.

Lands on hotel roof. Army Goodyear dirigible A-4, piloted

Iy James Shade, landa on roof of Cleveland hotel.

First vizit of surgeon to patient made by Dr. ¥. A, Brewster,

Beaver Uity, in & Curtiss J.N,
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May

*May

*Muy

June
June

June

June

*June

June
July

*July
July

“July
July

July

July

July

*July
July

July
July

July
July
July

July
July

24

27

31

1
1

3
13

14

Lieutenant Roget of French Army fliee 1,375 miles in non-
atop flight from PParis to Morocew.

Firat Trans-Atlantic flight. United States Navy's N.C.4
i Navy-Curtisa) successfully completes Trans-Atlantie flight,
landing at Lisbon, Portugal.

N.(.-4 arrives at Plymouth, England, completing last leg of
first Trans-Atlantic flight.

Fstablishment of aerial forest patrol.

Baroness de la Roche ascends 12870 feet in single motored
G Caudron, breaking world’s altitude record for women.
Regular merchandise delivery begun at Chicago with Curtiss
JNs by cloak manufacturers,

Lieutenant Casale, of French Army, reported to have reached
altitude of 33,100 feet in type 29 Nieuport airplane. This
reading of the barograph is without air temperature and
other correetions.

First non-gtop Trans-Atlantia flight. Captain John Alecock,
pilot, and Lieutenant Arthur Whitten Brown, navigator,
complete first non-stop flight across Atlantic Ocean in 15
hours and 57 minutes,

R-34, largest of British dirigibles, eruises for 56 hours.
N.C. beroes oflicially dined by the American Flying Club in
New York City.

First Trans-Atlantic dirigible flight. R-34 lands at Hoose-
velt Field after having successfully completed the first leg
of its round-trip Trans-Atlantic flight.

Non-stop spred record. Captain L. H. Smith in 2 DeHavi-
lund Bluebird fliea from San Francisco to San Diego, 610
miles in 2461; minutes.

IR-34 starts on return trip to England.

Curtisg Trang-Atlantic Dinner. Glenn . Curtiss hoat to
naval oflicials, including Lieutenant-Commander A, C. Read,
in honor of first Trans-Atlantic Qight, gives dinner at Hotel
Commodore.

W. H. Blair pilots Curtiss Seagull from New York to De-
;.rulzl. Michigan, via Hudson WRiver, Barge Canal, and Great
akes,

Navy mail left by a destrover flect iz brought to New York
from Block Island in a seaplane.

Army airship A-4 Hight from Akron, Uhio, to Langley Field,
Virginia. Makes 407 miles in 18 hours. Lieutenant G. W,
MeEntire in command.

R-34 arrives in England completing round trip Trans-At-
lantic flight,

Sraplane crosses Alps. Taddioli, Swiss aviator, first flier to
cross in this type of plane.

Army Balloon School's carnival at Fort Omaha.

Night altitude flight. Lientenant U, U, l.'hamu_-u-r in a Lepere
attaing an altitude of 20,000 feet at Arcadia, Florida,

First permits granted by Canadian Military authoritiea for
flight across international boundary are given to Lieutenant
0. 5 Parmer and Ensign G, 1), Garman, Americans,

Sid Chaplin Aireraft Company establishes Los Angeles-Cat-
alinag Island daily passenger service with Curtiss Seagulls,
first regular pussenger-carrying line in United States,

Noumee o .f':uyl'alln', Lieutenant F. I"Inm;:l.:pui_m makes ﬂiﬂllt
vig Paris in 8 hours, 30 minutes — distanee, 950 miles,

Air delivery available for all first class United States mail,
Mediterranean  erossed, Captain Marchal, French, fliea 450
miles from St. Raphael to Bigerta in 5 hours, 40 minutes in
u scaplane.
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July 23

*July 24-Nov. 8

July 28

July 28
July 30
July 30

July 31

July 31

Aug. 1-Sept. 14

August

August

Augrust

August
Aupgust
August

Aungust

Angust
August

August

Sowth American record.  Antonio Merolla, the Argentine av-
intor, ascends 16,500 feet in o seaplane with one passenger.
“ KRound the rim ™ flight. Licutenant-Colonel K. L. Hartz
and Licutenant E. E. Harman in a Martin Bomber start
from Bolling Field, Washington, District of Columbia. Com-
pl_nltn circuit of the United States is made covering 9,523
miles.
Firat teat by United States Burean of Fisheries of observa-
tion of fish schools from aircraft is made at Cape May, New
Jdersey, with the cooperation of Naval Air Station, showing
gsilbilities of aireraft in research and commercial lines,
F;:‘h*pcndfnt Air Service. Hepresentative Curry introduces
Lill to establish A& Department of Aeronauties, which is re-
ferred to the Committee on Military Affairs,
Flight over the Andes.  Lieutenant Locatelli, 1talian, first to
eross South Ameriean Continent by air — from Buenos Aires
to Valparaiso, 300 miles.
New Amervican altitude vecord. Officially made by Holand
:_inhll’ﬁ in Curtiss Waap triplane when he ascends 30,300
eet.
Flight wrer the Sierra Nervadas. Licutenamts J. M. Fetter
and Tobin 5. Curtiss make a trip from Sacramento, Califor-
nia, to Ogden, Utah, 540 miles in Curtiss-llispano ma-
chines.
Independent Air Serviee. Senator New introduces a hill to
ereate & Department of Aeronautics, which is referred to
Committee on Military affairs.
International  Aireraft Eroposition, Amsterdam, Nollawd,
Firat exposition in Europe since Armistice. Among aireraft
flown to the show was an 8 passenger DBlackburn whieh flew
from Leeds via Lomndon and Brussels — 440 milea. By night,
lanes flew to London for theater, returning in morning.
1o 000 flights were made dufing show.
Lieutenant J. . Corkville with Sergeant J. R, Cook in le-
ere fly 186 miles from Arcadia. Florida, to Davtona Beach
in 73 minutes, fyving 148 miles an hour at 6000 feet altitude.
137 miles an honr at altitude of 18,500 feet, lLepere ma-
chine piloted by Major K. W. Schrosder, and equipped with
a 400 horse-power Liberty motor establishes a record at Me-
Cook Field, Dayton, Ohio,
Glides 35 miles, = Tex ™ Marshall in Thomas-Morse plane.
makes record from altitude of 17,000 feet, when he glides 33
miles, renewing power at an altitude of 8,000 feet.
Pikes Peak circled by Lieutenants A, Landrum and Ira J.
Humphries.
Fowdon to Madrid. British serviee plane flies 000 miles in
7 hours, 45 minutes,
Test Flight. Major 5. M. Strong and associates arrive at
Arcadin, Florida, completing round trip tlight to New York,
2,072 miles in 2,831 minutes flying time.  Stops were made
in 20 vities,
Andes again erogged,  Licutenant Loeatelli, Nalian, {lies 750
miles from Santiago, Chili, to Buenos ANives, in T hours, 10
minules,
Madrid to Rome,  Aviator Stopanni makes a nonestop flight
of B0 miles in 11 hours, 45 minutes using Halian seaplane.
Flight wrer Canadian Rockics,  Captain A O oy, D FL O
makes  trip from Vaoneonver, British Colmnbia, to Leth-
bridge, Allerta.
Paggenper height record. Maurice Walbaum and mechanie
at Villacoublay, climb 25,740 feet.
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August 8

August 11

August 13
Aupgust 13
August 14
Augrust 18
Aupust 18
Augus=t 22

August 22

August 24

* August 23-20

Augus=t 25-29

August 25

August 25

August 28
Angust 20

August 20

Angust 29

September
September
September

September

=

[

=

Npeed record.  Colonel H, B Claggett in o DIL-4 flies from
Washington to the Statue of Liberty, 210 milea, in 1 hour,
24 minutes.

Paris to Horoceo. Farman Goliath carrying 10 passengers,
mukes 1,116 miles in 16 hours, 20 minutes,

fhae passenger record, Licutenant Weiss with mechanician
Begul, both French, attaing an altitude of 30,0010 feet in 52
minutes,

A-American Pathfinders,  Thirteen army airplanes fly 4,000
miles through 15 states to collect landing field and mapping
data and stimulate recruiting. )
Firat mail delivered by fiying boat fo steamer at sea,  Aero-
murine llving boat drops bag on forward deck of White Star
liner Adriatic 113 hours atter she leaves her pier in New
York.

Lieutenant De Rissis flies from Buenos Aires to Asuncion
and return, LW miles, in Bristol airplane.

England to Dewmark, Major F. Gron with 7 passengers in
Handley-1"age machine, ilies from London to Copenhagen, G40
miles,

Buffalo to Xew York. Curtizsa 3 passenger Oriole biplane,
piloted by J.D0 1L, tlies 440 miles in 4 hours, 10 minutes.
Aerial Mail Day in Cleveland, Members of Manufacturers
Aireraft  Associntion, Oflivials of Army Air Serviee, and
Aerial Mail participate in ceremony under auspices of Cleve-
land Aero Club and Cleveland Chamber of Commerce.
Adrghip over Herlin, With 35 passengers the * Bodensee,”
304 feet long, cireled Berlin at a speed of 73 miles an hour,
New York-Toronte Acrial Derby. Condueted by American
Flying Cluh.

Curti=s Oriole takes first prizes for speed and reliability
among commercial machines in New York-Toronto Alr lace.
ftalion dirigible circles Naples with 20 passengers — arrives
over city after three hour flight from Rome and muakes return
trip in afternoosn,

fwdian Aerial Mail, Sites for acrial mail aerodromes have
heen selectd at all the principal cities of India, exceptin
Bombay where land is very expensive. Dritish mails wil
b lamled at Karachi and distributed over country by sub-
sidinry aerial serviees.

Low parachute drop. Major (0. Lees, R. A, T., makes 250
funt jl:mp from H‘ﬂ[llﬂ.l'll' inte New York Harbar,

Airplane with passenger lands on roof. Edwin E. Ballough,
pilot, then hops off at Newark, New Jersey.

Timiher hunting. Uaptain Daniel Owen, K. A, F.. in com-
mund of expedition, hunting timber, locates by use of air
planes great timber lands in Labrador,

Norwegian fishermen buy a seaplane to search for herring
shoals.

spevd reeord, Sali Lecointe in Spad flies 125 miles in 48
minntes, 8 secomls.  Performance in Italy, not ollicially ob-
aerved.

Franee to Htaly.  Pilot Maneyvol, French, in Morane mono-
plane llies from Paris to Home, 1.250 kilometers in 5 hours,
4 minutes.

spuin to Htaly.  Aviators Buseo and Casatti, flying Nieuport
mstehine, make the trip from Barcelona to Varise in 5 hours,
A minutes, 0 miles,

Naval speed record. Pontoon eeaplane, piloted by Licuten-
ant L. T. Darin and carrying Lieutenant-Commander N. 1L
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September
September

September

September

September

September
Reptember
September

September

September

eptember

F{'[ﬂ_ embwer

"Septemlner

September

September 2

Eeplembor
Sepiemlber

FLrpti‘HL]wT 2

meptemlay

14
14

16

15

[R1

)

White, Jr, U S N, commanding Naval Air Station, Hamp-
ton Hoads, flics from Hampton Loads to Philadelphia, cover-
i a course of approximately 270 miles in 145 minutes at
the rate of 2 miles & minute.

fertin to Bwitzorfomd.  Hegular passenger air service is
opened between resorts of these countries.

Whale-hunting awith aivplanes.  Machines patrol west coast
of Vancouver lsland, and when whales are spotted the news
in wirelossed to whaling ships,

dir service for Belgion Congo.  An aeronautic mission ia
now in the Deluian Congo, organizing a passenger carrying
air serviee.  Twelve seaplanes will be used between Kin-
chasna gl thll:h'}'\'illlr, 1500 miles,

New altitude vecord ollicially mde by Major B W, Schroe-
der and Licutenant (5 Elirey who ascend 25000 feet in a
Lepere airplanc, at Dayton, (i,

ftaly to Hollawd.  Licutenant Campaeii and petty oflicer
Guarnieri of the Hoyal Halian Navy eross Mpine mountain
chain in Switzerlamd with a Savoin seaplane, then follow
Bhine to Am=terdam.

Lawson air liner arvives in New York from Milwankee,
Aftitwde record. Boland Roblfs makes a0 new record of
dh200 fect Nlying Cartiss Triplane,  Unofficial.

Caira to Poarvis. Commander Vaillomin, Freneli, makes a
trip of 2300 miles, stopping at Constantinople and Istris
ner Marseilles, nsing o Freneh serviee plane,

Hollaned  to Euglowd,  Vieckers-Vimy commercial  machine
witli 8 pa=senzgers makes trip from Am=terdam to Hounslow
in 2 hours, M minnies,

Feaelin feaf. Adrplane 2000 feel up semds rdio to submerged
submarine.  Test is meule ot Fisher< I=laml,

Awstrin to Froawee,  Licutenant= =tory aoud Blhizence of the
Crecho-Slovak aviatien serviee make flight from Prague to
Biris v ,‘\1:&}'--111':-, }L]lll']'llklllll.'.l'li']_\' b rniles,

Twelve passenger Glenne L Martin army transport flies to
Pawtom, (Mo, frome Clevelaml at T1T miles an hour.,

daffecand Warfe's Ul ibede Kevoed . Boland Bohlis climbs 34,
000 et dnean Curtiss Waspe triplane, sguipped with n Cortisa
b2 b Baorse guower apotor,  For porpeees of interaatbnai
comipEtri=on the larograph was fead withont air temperature
corrections, i conformine witl Faropean practise,  After
calithration by the Barean ol Stanedard=, BRolli=’ 1mrnl-‘rra|r]|
showsl g miimimm correeted altitimle of 32450 feet,  These
resvline s oive Bohilfs the ofliebnd pecord in Tt b correeted and
wriearveebel elasses, Tis peare=t rival being Licutenant Casalde,
wh i= reported o have veached oo aoeoreected altitimde of
HH R RLLTES FER

Brosbinndl Baolilf= in Curti=< Wasp elimbs 192000 fect in 10 min-
ptes gl im the fir=l twao minates of lzhe elignles 4,500 feet,
Ten wminute climb approved by Boavean of =tandands
soraelish il J'.H.I'flf. Aviator :|:|li|.|'hli_ IF_\'ir.g T 11 ] |1|rl'_-.'|i
prooveer Swandi=h .'lil]lr.'iilt‘. tithes pon =top tizhit from Ystad
to Haparmda, L2060 Lilvaeter, in 21, Twairs,

S all oo reeriitine teip.

Armv-Savy Balloon Baese =tart= at =t, lLiai=,

Yooar J'.U.--h'---muuuj-frnn' apf bl povaaeed, U gl =, ]h'.‘l,'_!:_: with
privmsenzer b e wor b= altiimde recond of 15739 feet in
Lawerpiniz 20 Buarse-qaeser Bl pons-=uiza Divddiag rie sl
Paownine Meoaoplone, = a0 =caphane witle Twin Floars, beeaks
the wan bl - -1-.I[r|:l.lll.' altitimde weverd e 1w i e,
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climbing to 18,750 feet, developing at the same time a speed
of 131 miles per hour which is said to be considerably faster
than any other American Seaplane.

October 1 Goodyear airship wins 1,021 mile National Free Balloon
Rarce, st. Louis, Missouri.
October 4 Tien man Altitude Flight. Major R. W, Schroeder, Pilot, and

Lieutenant George W. Elser, Observer, reach indicated and
uncorreeted altitude of 33,335 feet, in Lepere biplane, equipped
with 400 horse-power Liberiy motor. The engine was fitted
with a supercharger and the plane was otherwise specially
prepared.  Barogruphs to the date of this writing had not
been eorrected Ly the Burean of Standards. MeCook Field,
Dayton, Ohio, where the Hight was made, reports corrections
bringing the record down to 31790 feet,

October 7 Boy flies 2,000 miles aeith mother., A Curtiss Oriole 3 pas-
senger hiplane, piloted by Ralph Bloek arrives at Mineala,
Long Tslandd, from Houston, Texas, with Mrs. Seymour E. T
Cox and her nine year old son, Seymour, as puassengers, es-
tablishing & new record for a cross country airplane fdight
by civilians,

October  RA-30 New York to Ban Franeiseo airplene reliability test. Hace
under auspices of American Flying Club.

tetober 14 Air mail in Colombia (Nowth America), Fxperimental aerial
mail service starts between Barranguilla and Puerto, Co-
lombia.

{etober 14 Franee to Australia flight.  Begun by Licutenant Poulet,
Freneh pilot in Freneh hiplane.

*Oet, 14=Dee. 10 London to Australio, 11000 miles, Four machines enter.

Trip carries pilots over three continents awl many  seas
with a 1,750 mile hop at the end of the journey, from Ban-
doeng (Java) to Port Darwin (North Australin).  Captain
Rosa =mith left London at 9 o'clock, Novemboer 12, nmi 1
cember 10 arrived at Port Tharwin.

October 17 Jupan appropriates the equivalent of 125,000,000 for air
service.
Chetobwer 17 Ade maid in Brazil. Brazilinn baedget for 1920 inchules the

estabilishment of acrial mail service.  Government’s loan will
HIBONTL Loy S23 0L

(detolwr 17 Jeelaund sees HI'J'p.I’ﬂ'Ht' ]Irru' first fime, {'uijh:i." Cocil Farber,
Inte K. A, F., vstablishes commercial aviation at Danish 1s-
Tand Colony.

Oetober 18 Mpeedd vecord belween Lowdon amd Pariz. Captain Gather-
gonnl, flving an Aireo ILH-4 machine with a Xapier engine
makes a4 new record of S0ominutes for o distanee of 230 miles.

Oetoher 21 Clipese aviation. The Viekers Company of Enelamd  eon-
tracts to supply airplanes and ecquipment to the Chinese Gov-
ermmoent for $4E00000H0,

Oetolwer 21 Londan to Vustralio fight.,  Captain Georse Matthews, FEog-
lizh, with Sergeant Kay, Mustralion, begins LLOO0 mile Hicht
in Sopwith two-seater,

Oetober 21 Adr ronte covers Finland Trom Sortavalan on the Lacoda to
Murmuansk.
October 24 The Cuartis= Fagle, an eight passenger aevial liner, and first

American three motared maehine, pukes its tirst public et
Conrdem Uiy, Longe Talamed, to Washington, Distriet of Colume:
B, o] veturn, I ten ddays in Washington it made =2
lights amd cirried 476 people, mostly United States movern:
mhent el Foorvden sovermment ollicials,

Chetolwer 27 Worwpeant, Nawe dersey, fu Hevane, Cabe. OO0 Slimmermn
begins LAZD mile tight in Meromsrine lying boat,
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Oetober 2

Lletober
Oetober

{tober
Oetober

(hetoher

28
28

23
29

30

November 1

November 1

November 6

November 0

November 17

December 2
December 3
Necember 3
December 5
December 5

December 16

December 17-18

Dee. 19=Tan. 4

Key Weat to Cuba Air Sercice. Three Acromarine (lying
bouts, modela 50 = 5" 40 = " 40 “ L™ fly from Key West to
Cuba, inaugurating the service between these points,

New looping vecord,  Alfred Flamyvul, French, in military
airplane, loops 624 times in 2 hours at Villacoublay, France,
R-48. England’s largest aivship, is purchased by United States
Navy for 32,500,004),

New York to ('uba alr freight serviee is begun.

Glenn L. Martin mail plane, the first twin motored mail ship,
begins service.

Reversible propeller. New American deviee tested at Me-
Cook Field, Dayton, Ohis, permits airplane to land and be
brought to a stop within 50 feet.

Two Aeromarine boats leave New York for Miami, covering
1,350 miles in 191, hours flying time.

Aerial fMlower service from Paris to Copenhagen. French
plane covers trip with one intermediate landing in Holland.
in one day, carrying half a ton of flowers,

Moroeco to Tunis. Major Chentin and Lieutenant Pontan-
chan flies 1,250 miles without a stop.

Navy reports total hours of flight in heavier than air ma-
chines on other tham patrol duty, for the year 1019, up to
November 17th, 1010, to total 57,452, There were 3,309 hours
spent in lighterthan-air Hights — approximately 1,000 hours
were spent in patrol flights of all kinds.

Aertal mail gpeed record.,  An L. W. F. remodelled TVH. mail
airplane, lﬂlli]lpﬁ] with two Hall-Seott motors, estalilishes
new speed record from Washington, District of Columbia, to
Belmont Park. Time, 1 hour, 34 minutes, Distance flown,
218 miles; speed, 138 miles an hour. 30,000 letters weighing
G630 pounds carried,

Harana to New York., Pilot Zimmerman, in Aeromarine
llying boat, makes return flight from Havana.

Adrplane Const Patrol staris from Wineola, L. 1. Two TLH.
machines leave Mitehel Field on flight to Langley Field, Vir-
ginia, eatalilishing first coast patrol. The pilots will report
ships between New York and Virginin and in the case of aeei-
dent will wireless the position of the disabled vessels,
=enate Military Affairs Committee iy a vote of 9 to 2, ap-
proves the Semate bill recommending a Department of Aero-
nautics, headed by a member of the President's eabinet.
Enduranee flight. Gosdvear airship tlies 41 hours, 50 min-
utes at Key West, Florida,  Assuming average speed to have
been 30 miles per honr, the ship probably flew 1.255 miles.
Three and three quarfer miles o minute reporfed. Sadi Le-
cointe, French Aviator, aaid to have attained speed of approx-
imately 226 miles an hour in an airplane test. e covered
the distance of a kilometer at an average specd of 307225
kilometers (alont 190 miles) an hour. During some  sce-
onids of his Aight he renched a speed of 3645 Kilometera (226
miles) an hour or about 3% miles @ minote,

Wineale N, Y., Howmpton, Va, and Betwrn — Non-stop, 1st
Lieutenant (*. . Duncan and 1=t Licutenant L. M. Wightman,
in a ILH.-4, flew from Mitehel Field, Mineola, T I, N. Y., to
Langlev Field, Hampton, Va., non-stop in 190 min.; amd on
the following dayv return wax made in 215 min.
International Aercnantical Exposition held at the (irand
Palais. Paris, France. The commercial application of aerial
navigntion was given prominence in this exposition.
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NC-4 Trans-Atvaxtic Freur
(May 16th-31st)

At the close of the war the United States Navy laid its plans for
an attempt to fly to Europe, to be made early in 1919,  Route, sea-
planes, commanders, fuel and auxiliary service were carefully dis-
eussed in Washington,  The extensive organization which charactor-
ized the N.C. Flight, (the letters N.C. stand for Navv-Curtiss) the
develepment of the Navy-Curtiss flving hoats, and the seleetion of the
Newfoundland-Azoves-Lisbon-Plymouth  route resulted from these
Washington conferenees. The Chief features of the organization
were government weather reports, the extensive use of radio equip-
ment, the assigning of government destrovers to act as tenders, and
the establishing of a line of destroyers reaching from Trepassey,
Newfoundland, to Lizbon, Portugal.

Commander John . Towers was designated as Commanding Offi-
cer of N.CL seaplanes, Division 1, New York Department,  On May
8th the N.C.-3 (Flagship), Commander Towers; the N.C-4, Com-
manding Officer Lieutenant-Commander A, C. Read : and the N,C.-1,
Commanding Officer Licutenant-Commander P. N. L. Bellinger, left
the station at Far Rockawav, Long Island, for Trespassev, New-
foundland. The three planes had all eovered this distanee hy May
15th, the N.C.-4 arriving six days after the N.C.-1 and N.C.-3.
Engine trouble caused a deseent on the open sea near Cape Cod, and
by taxiing for five hours brought herself to the Naval Air Station at
Chatham.  On May 16th the three N.C. eraft took the air, bound for
the Azores.  The N.C.-+ was the first to arrive at Horta, Azores; but
the N.C'.-1 and the N.C.-3 were not so fortunate.  The N.C.-1 lost
her bearings and alighted 100 miles west of Flores. The N.C.-3 ran
through five hours of rain squalls and fog and finally alighted 45
miles sontheast of Fayal. TIn landing, however, the erews of both
beats found the occan heavier than they expected. Damage from
high waves which made the resmmption of flight impossible, even if
a take-off on so heavy a sea could have been managed. The N.C.-1,
after running on the surface for five hours, was discovered by the
Steamship Tonia.  Twenty minutes later the Tonia’s boat took off the
erew.  An attempt was made to tow the scaplane but the line broke
and after a time the first N.C, fiving boat sank.

Meanwhile the 12 foot sea on which the N.C.-3 came down wrecked
hull, strut: and eontrol eonnections,  She could not take the air
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again. Night came and the boat was buffeted by wind and rain.
One of the elevators, badly damaged, had to be cut loose. The crew
took turns steering, those off duty attempting to sleep. With morn-
ing, in the 22 hours of surface riding, the left wing tip was washed
away. One of the erew crawled out on the right wing and clung
there, deluged repeatedly by waves, to keep the left wing from being
submerged. The wireless apparatus could reeeive but not send, and
Commander Towers learned that the searching ships were looking
for him west instead of south of Flores. Rescue seemed improbable,
and the crew with rusty radiator water to drink, and scant supplies of
chocolate and salty sandwiches, faced the task of bringing the dam-
aged hull for hundreds of miles over seas running as high as thirty
feet. For the next twenty-five hours, coasting backward over the
great waves, beaten by rain, sleepless and hungry and worn, the five
endured more than ever they ean tell. Finally under their own
power they taxied over the breakwater and into the harbor of Ponta
Delgada.  So ended a 52 hour, 205 mile journey over the open sea.
The gloriously battered N.C.-3, though making port, was unable to
continue the voyage to Portugal. The N.C.-1, arriving at Ponta
Delgada from Ilorta on May 20th, went on alone.

The story of how Lieutenant-Commander Read completed the first
flight across the Atlantic Ocean in an American-built flying boat with
American-built engines, is best told in his official report to Com-
mander John II. Towers, the commanding officer of the N.C. sea-
planes, I)ivision 1.

Picking up Lieutenant-Commander Read’s story at Trepassey
Bay:

Landing was made at Trepassey at 8.39 (May 15th) and once again the N.C.
Seaplane Division T was a complete unit. The principal work done here was the
removal of the eenter forward (low compression) engine and replacing with a
high compression, and the replacing of the three Olmstead propellers (the fourth
had heen changed at Halifax) with propellers of Dureau Steam Engineering
design.

In attempting & start for the Azores the following day (16th), N.C.-3 failed to
get off, N.C.-4, starting a minute later, took off, staying up 18 minutes, to give
all installations a test. Everything worked well. Landed and waited for N.C.-3'a
next trial. Thia time she was suceessful; N.C.-4 followed and took the air at 10.05
rou GOMT.

The wind at start was blowing about 30 knots, but it fell somewhat as land
was left behind. Sea appeared slightly rough. N.C.-1 was well behind. Lights
of N.C.-3 did not work and 3 and 4 scparated at dark. The functioning of
power plant during this entire run was excellent. Each destroyer was sighted
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Front view of Navy-Curtiss N.C.-4 Flying Boat. 2. Near view of N.C.4 in the
water. 3. Tail group ol the N.C's.
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in turn up to and including number 16, first by means of the star shells (during
the night only), second by the search-lights. and third by the destrovers' lights.
In daylight the smoke was always picked up first, except onee in a while, during
wemi-darkness or thick weather, the searchlights would be seen first. Several
destrovers were considerably out of position, estimated not more than 12 miles;
some apprared exactly on,

Ran through light lumps of fog from % to 8: 15 a. M. 17th, and again at
%: 25 Soon afterward ran into thick fog at 1,200 feet. XNearly lost control. but
straightened out and got above the fog into sunlight at 9: 5% 1400 feet.
Han between fog layer and cloud layer, gradually climbing to keep above fog,
occasionally changing eourse or riducing altitude again to avoid thick weather.
Saw occasional glimpses of water. Appeared thick to port. with a strip of elear
sky to starboard, gradually edging to south avoiding clouds. Occasional light
rain. HRadio compass indicated not much divergence from course. Destroyers
20 and 21 reported thick fog near water. No. 22 reported visibility 10 miles;
air above fog very smooth. Altitude averaged 3,000 feet.

At 11: 27 mighted southern end of Flores throwgh rift in fog. Altitude then
3,400 feet. Spiraled down and found fog 200 feet above water. Apparently a
strong northwest wind had set in during latter part of time above the fog. On
the surface the wind was about west, and foree of 20 to 25 knots.

Laid course and picked up destrover 23, visibility 10-12 miles. \Weather then
thickened. Missed No. 24 and decided to make Horta if possible. Sighted
northern end of Fayal, air eleared in lee of that islamd. Rounded Fayal and
landed at 1: 15 in a bight mistaken for Tlorta in the thick weather. We took
off again at 1:20, rounded the next point and landed near the Columbia off
Horta at 1: 23,

We were held at Horta Ly fog and later a gale until the 20th. Meanwhile the
crew of N.C.-1 arrived having abandoned their wrecked plane which later sank.
Word was also received on the 1'Mh of the arrival at Ponta Delgada of the N.C.-3,
partinlly wrecked, but taxi-ing in under their own power,

Start was made from Iorta at 12: 39 pou, 20th, wind about 2607 later shift-
ing to 300° 25 knots. Sea rough, Visibility 20 miles or better. Air rough
around Pico, later smoother but not very good. Destroyvers were sighted as
usual. Passed a rain squall to Starboard. Sighted San Miguel at 1: 54 and
landed at "onta Delpada at 2: 24,

The next morning, 21st, an attempt was made to start on the run to Lisbon,
but the center after engine lacked 300 revolutions due to starving, and there
was insuflicient room to get off exeept with all engines delivering full power,
in the 22nd the sea wae too rough to even attempt a getaway, We were held
up by this condition until the morning of the 27th, when the rea smoothed down
somiewlat, and good westher was reported along the eourse to Lisbon.

The wind wius ahout 2530°, foree 20 knots, pradually falling during the day to
nearly a ealm at Lishon, Viaibility about 20 miles, Took off at 10: 18, Start
had been planned for daylight but was delayed on saecount of starving of port
{-lll.;ilul, A new carbureter had been installed the ruight hefore on account of a
atifl butterfly valve, and the work had not been done with sullivient care. Pieces
of rublier were found. The carhbureter was again changed and functioned
properly.
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One rather hard porpeise was made in getting away. This caused one gimbal
of the navigator's compass to jump out, causing an error of 7 to 8 degrees,
although it was not noticed until sumetime later. The first destroyer was picked
up apparently in its proper place, but it must have been out of position to the
southward. Number 2 was passed 10 or 12 miles to the north of us and only the
smoke aighted. Number 3 was not seen at all. Headed on a more mortherly
course, and with the aid of the radio compass, picked up number 4 on the port
bow. All the remaining destrovers were sighted.

Vigibility varied from about 5 miles to 15 to 20 miles. At 1: 02 it was neces-
pary to head 407 to the left of course to pass around a rain squall, but the next
destroyer was later found without difficalty. At 2: 44 passed between two heavy
rain squalls. At 7: 30 gighted Cape Hora, and passing over the lower Tagus, we
landed nt 8: 01 in Lisbon Iarbor, and secured to a buoy.

Left Lisbon for Plymouth, Englund, at 5: 29 on May 30th. Circled over the
city before starting out. Destroyers had been placed between Cape Roca and
Cape Finisterre at 50-mile intervals, 10 miles off shore. Weather partly cloudy,
visibility excellent, 8 knot wind from WH5W. Encountered a light rain at 6: 30,
but we dodged the worat of it. From 6:45 to G: 536 we were dodging other
small squalls, At 7: 05 a leak of unknown origin was discovered in port en-
gine, IHeaded toward land to find smooth water for landing in order to make
repairs. At 7: 21 landed in the Momlego River ahove Figueire, Portugal. As
the river was full of sand hars, found it necessary to wait until high tide in the
afternoon for making getaway, The water pump of port engine was leaking, but
leak stopped after some radiator preparation was put in the system.

Left at 1: 38 for Pervol, Spain, as it was doubtful if Plymouth could be made
before dark. Frequent changes of course were necessary to pass around rain
aqualls.  Visibility remained excellent except for squalla. North of Cape Fin-
isterre, the wind inereased considerably from the same direction WSW. Passed
over Ferrel and landed in the harbor at 4: 47, Secured to a buoy, and the I/, 8.
8. Harding srrived a few minutes later.

We left Ferrol for Plymouth at 6: 27 the following morning, May 31st.  Passed
through light rain from G: 45 to 7: 15, changing conrse frequently to miss the
worst of it.  Visibility was seldom over 10 and usually about 5 or 6. One hun-
dred miles from Brest it gradually thickened,  Hedueed altitude until only a few
fect from water with visibility 2 miles. During run from Ferrol to Plymouth
sighted only two out of the six destroyers. Edged ofl to right last part of run
across Bay of Biscay. Picked up Ras I, France, at 10:37. Uircled over
Brest at 11: 05, then continued on to Plymouth. Visibility about 2 miles, in-
ereasing gradually to 6 or 8. Wind outside Brest 2 knots from N.E,, inereasing
to 12 knots erossing the English Channel.

At 1: 12 sighted shore of England, Plymouth being slightly off port bow.
Landed behind breakwater at 1: 26 and seeured to buoy., Plane and personnel in
exeellent condition.  The two wing and after center engines were those installed
at Rockaway, and still apparently in good condition. The forward center engine
haidl heen installed at Trepassy,

The following is a table prepared by Lieutenant-Commander Read

showing times of arrivals and departures:
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ELAPSED TIME

IN ATE
Left Rockaway ........... 202 p. M, B May
Arr. 80 m. off Cape Cod... 653 p.M. 8 May 4 hr. 51 m.
Left Chatham ............ 1.07 r. M. 14 May
Arr. Halifax ... ........ 510 p. M. 14 May 4 hr. 3 m.
Left Halifax ............. 1253 p. M. 15 May
Arr. Trepasey ............ 9.59 p. M. 15 May 6 hr. 23 m.
Left Trepassy ............ 10,05 p. w, 16 May
Arr. Horta .............. 1.23 r. M, 17 May 15 hr. 13 m.
Left Horta .............. 12.30 r. M. 20 May
Arr. Ponta Delgada ...... 2.24 p. M. 20 May 1 hr. 45 m.
Left Ponta Delgada ....... 10,18 A. M. 27 May
Arr. Lisbon .............. B.O1 r.m. 27 May 9 hr. 43 m.
Left Lishonm .............. 5.20 A, M, 30 May
Arr. Mondego R. ......... 721 a M. 30 May 1 hr. 52 m.
Left Mondego R. ......... L38% p. M. 30 May
Arr, Ferrol ...... i 447 r.m. 30 May 3 hr. D m.
Left Ferrol .......,...,,. 8.27 A.M. 31 May
Arr. Plymouth .......... 127 p.u. 31 May 6 hr. 59 m.
TOLR] 4ot iee et et s 53 hr. 58 m.
Total time to date... ........................ 56 hr. 42 m,

Specifications of the N.C.-4 are: Motors 4, Liberty, 400 horse-
power. Span 126 feet, Chord 12 feet, Gap 13 feet, Length over-all
68 feet and 314 inches. Length overhull 45 feet. Total wing area
2,380 square feet. Weight of ship readvy to fly 1,600 pounds.
Weight of erew and equipment 1,200 pounds. Total weight 2,800
pounds. Total wing area, 2,380 feet. Air speed 80 knots, crew G
men, cruising radius 1,400 knots.

First Nox-Stop Fricnt Across ATLANTIC
(June 14th)

Fryine at the rate of 117 miles an hour the Vickers-Vimy machine
piloted by Captain Jack Alecock with Lieutenant Arthur Whitten
Brown as navigator, which left St. Johns, Newfoundland, on June
14th, 1919, ecrossed the Atlantie in fifteen hours and fifty-seven min-
utes, landing on the Irish Coast at Clifden, thus achieving the first
non-stop flight from North America to Europe.

Captain Aleock made his landing at 8:40 a. »., June 15th, (Green-
wich Time), unfortunately, owing to the munddy ground, burying
the nose of his machine, therchby preventing a continuance of the
flight in the same plane to England. The two airmen were not
severely injured in the accident.
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The 1,936 miles across the ocean were flown under bad weather
conditions, the plane continually running into heavy fog which pre-
vented bearings being taken either from the sea or sky. Early in the
flight the tiny propeller which actuated the generator of the wireless
sending apparatus blew off and the receiving instruments were
jammed by signals intended for other stations. For four hours the
plane was wrapped in a sheet of ice caused by frozen sleet.  Density
of the fog made it impossible to sec the workings of the speed
indicator., Captain Aleock lost all sense of the horizon; and the
plane looped and stunted.

The winds were favorable all the way — northwest and at times
southwest. The engines ran well with the exeeption that one exhaust
pipe blew off and made the pilot very deaf.

The flight must be regarded as a splendid demonstration of Lieu-
tenant Brown’s ability as a navigator. The voyage ended exactly
where Brown said it should.

The prize of $50,000 offered by the London Daily Mail was divided
between Aleock and Brown.

Specifications of the Trans-Atlantie Vickers-Vimy Rolls are:
Motors 2 Rolls Royee Eagle VIII, 400 horse-power. TFuel capacity
865 gallons, oil eapacity 50 gallons, which gives the machine an
endurance of 2,440 miles. The span of both upper and lower planes
is 67 feet, the chord 10 feet 6 inches the gap 10 feet, the overall
length 42 feet 8 inehies and the overall height 15 feet 3 inches.  Wing
arca is 1,330 square feet.  The maximum speed is 100 miles an hour.

Tue First Amrsinie Vovace Across THE ATLANTIC

Tue first Trans-Atlantic flight by lighter-than-air eraft and the
first round-trip by aireraft across the Atlantic was made by the
British airship R-34 between July 2nd and July 12th, 1919. The
It-34, eommanded by Squadron Leader G. II. Seott, R. A. F., took
off from East Fortune, Seotland, on the morning of July 2nd and
landed at Roosevelt Field, Mineola, Long Island, shortly after 9 a. a.,
July 6th. According to the official log, the air distances covered
were as follows: From East Fortune to Trinity Bay, Newfound-
land. 2,050 nautical miles; from Trinity Bay to Roosevelt Field,
1,080 mautical miles, The total distance of 3,130 nautieal miles,
not counting the drift, was covered in 108 hours and 12 minutes, that
15, at a speed of 29.2 knots,

When the R-34 took off at East Fortune, weather conditions were
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favorable for the crossing, but soon strong head winds were encoun-
tered and these the airship had to fight all the way to Newfoundland,
which was sighted 59 hours after the start. During this portion of
the passage the airship flew at altitudes varying from 400 to 7,000
feet.  On shaping her course down the coast from Newfoundland,
the -3 ran into violent thunder storms, with winds at 50 miles
per hour, which slowed down her progress considerably. The fuel
supply was getting low and the eommander considered the advisability
of making Boston and sent out radio calls for assistance. Shortly
afterwards, however, the wind veered and enabled the R-34 to reach
Roosevelt Field unassisted. There, Squadron Leader Pritchard,
Executive Officer of the R-34 jumped overboard by parachute from
an altitude of 2,000 feet to supervise the landing arrangements.

Owing to the lack of a hangar of sufficient size, the R-34 was
moored in the open, but the weather beeame so threatening that the
airship shortened her visit and started on her return trip at midnight
on July 9th. During her stay at Roosevelt Field, the R-31 was on
one occasion nearly torn from her moorings by vielent gusts and was
only saved from disaster by the skill of the American handling party.
The Eastward passage was made under much more favorable weather
conditions than the outward trip, only 75 hours and 3 minutes having
been required to cover a distance of 3,200 miles, from Roosevelt Field
to Pulham, England, where the ship landed. The trip was made at
the speed of 42.6 knots, which was due to the fact that a light favor-
able wind was blowing throughont most of the journey.

The officers, erew and passengers of the R-34 totaled 30. Squad-
ron Leader G. II. Seott was the commanding officer.  Air Commo-
dore E. M. Maitland represented the British Air Ministry, and Lieu-
tenant-Commander 7. Lansdowne represented the United States
Naval Air Service on the trip to Amerieca. On the return trip
Colonel William N, Henslev, 17, 8. A. 8., was a passenger.

Specifications of the R-34 are: Five Sunbeam Motors — 250
horse-power, length 43 feet 5 inches, height 91 feet 8 inches, beam
=0 feet. Gas e;:_pn{rit:i.' 2 000,000 eubie feet,  The hull 15 of stream-
line shape built of duralumin girders and in seetions that vary in
size.  All along inside the keel is a triangular keel space, down the
center of which is a girder covered with plywood, about one foot
wide which forms a walking way and on each side of this is a fabrie
outer cover of the ship which must not be walked on. At intervals
along each side of the gangway are fixed upright eylindrical petrol
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tanks and a water tank, water ballast bags, parachute and hammocks.
The crew space is near the forward ear and here the whole width of
the keel is floored. DBelow the keel, accessible by ladders, are four
cars or gondolas. The forward car contains the control department
and the wireless cabin.

Rovxp tue Rim Frient
(July 24th to November 9th)

Tue longest flight yet attempted in the United States was begun
by the Air Service July 24th, and ended November 9th, 1919, Lieu-
tenant-C'olonel R. 8. Ilartz, commanding, with Lieutenant E. E.
Harmon, assistant pilot, and M. S. E., 8. .J, Harding and J. Dobias,
mechanie, started in a Glenn L. Martin Bomber from Bolling
Field, Washington, Distriet of Columbia, and made a complete cir-
cuit of the United States, a distance of 9,823 miles.

Colonel Hartz took a rim aronnd the country route, which traversed
thirty-one states and required him to cross the continent twice. He
passed over or near 95 eities, 29 national forest reservations, 36
mountain ranges and mountains, portions of 48 oceans, gulfs, bays,
seas and lakes, 27 main railroads, 88 rivers and 13 transcontinental
routes.

The purpose of the flight was to test the endurance of the Glenn
L. Martin Bomber, to encourage enlistment in the Air Serviee and
chart routes and locate landing fields.

At the time of starting, the bomber had already had approximately
111 hours in the air, with only the fabrie being changed on part of
the wing and tail surfaces. This time added to the time of the
flight which was 114 hours and 45 minutes, made a total of 22514
hours in the air, or approximately 19,195 miles flown.

The Liberty 400 horse-power motors which had been run 32 hours
and 12 minutes before the flight, at the end of the trip had a total
of 147 running hours. A remarkable record both for motors and
plane.

Leaving Bolling Field, July 24th, the Colonel, in the course of
78 davs, much of it taken up by delays, ascended and descended at
100 points, reporting accurately with regard to landing, meteorologi-
cal conditions, altitudes necessarv, fogs, haze, and eross currents of
air. He studied the country over which he flew and noted on his
maps where good emergeney landing fields might be found and
where the dangerous stretches were located.
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The machine made 100 flights altogether in going the 9,823 miles.
It required approximately 104 hours and 24 minutes to “ eircum-
aviate ” the United States while his total flving time was 114 hours
and 25 minutes,

During the trip the bomber’s motors consumed 5,225 gallons of
gasoline and 294 gallons of oil. The greatest altitude reached by
the machine was 13,000 feet over the Coast Range of mountains.

On the first leg of the flight from Washington to Mineola, while
flving over Baltimore it was found that the oil and water tanks were
leaking. These were repaired by Master Electrician Tobias while
the plane was moving %0 miles an hour, 5,000 feet over the city, from
a position on the wires beneath one of the wings.

Specifications of the Martin Night Bomber are: Two Liberty
Motors, 400 horse-power. Length 46 feet. Width 71 feet. Height
14 feet, biplane pancls, four wheel landing gear. Weight, empty,
5,600 pounds; gasoline supply 285 gallons; crew, 4 men, bombs
1,500 pounds. Gross load 9,600 pounds. Speed landing 47 miles
an hour, maximum 118.8 miles an hour, climbing 10,000 feet in
21 minutes.

New York-ToronTo AirrrLane Race anxp Haxpicap CoNTest
(August 25th—-30th)

Tue New York--Toronto and return race, conducted by the Ameri-
can Flying Club was the biggest aeronautical sporting event in the
history of aviation.

Fifteen civilian and thirty-seven army airplanes of many different
tvpes participated. Contestahts were permitted to start from either
New York or Toronto. Compulsory stops of thirty minutes were
made at the control stops of Mincola, Albany, Syracuse, Buffalo and
Toronto.

Repairs and fueling were carefully noted in the pilots’ log books
and log books kept at eontrol stops.  All time over the compulsory
thirty minutes was counted as flying time as was all time between
control stops.  To comply with the handicap rules all machines were
required to refill tanks at each control stop.

Of the fiftv-two machines entered, thirty completed the round
trip course of approximately ten hundred and forty miles. Through-
out the race severe wind, rain and hail storms were encountered, but
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notwithstanding these difficulties several speed records were estab-
lished, the most noteworthy being that of Lientenant B. W. Maynard,
who, piloting a ID.H.-4 with a four hundred horse-power Liberty
Motor, made an average speed of one hundred thirty-three and eight-
tenths miles an hour for the entire distance of ten hundred and forty
miles. The handicap contest, in which the machines ecompeted
against their own theoretical still air performances, was won by
Major Rudolph Shroeder, piloting a Vonght V.E.-7, equipped with a
one hundred and fifty horse-power Hispano-Suniza motor.

Roland Rohlfs, piloting a Curtiss Oriole with a 150 horse-power
Kirkham motor, was the first ecivilian to finish and established the
fastest time among the civilian entries. He also won first civilian
place in the Handicap event.

Ronuvrs Breaks Wornn's Avtitupe Recorp

When Roland Rohlfs, chief test pilot for the Curtiss Aeroplane &
Motor Corp.. climbed 34,910 feet above sea level, starting from
Roosevelt Field, Mincola, I.. T., Sept. 18th, not only did he establish
a new official world’s record, but revealed the possibilities that are in
the upper air for commerecial and pleasure flving.

Rohlfs’ flight breaks his Julv record of 30,400 feet and also far
surpasses the altitude reported to have been reached by Lieut. Casale,
of the Freneh army.  (Casale’s barograph showed 33,100 feet, with-
out air temperature or other correetions. Under rules followed in
Europe, it was not necessary for Casale to have such corrections
made. For purposes of international comparison, therefore, a sim-
ilar reading of Rohlfs’ barograph is given. According to the re-
port returned by the Burean of Standards, after the instrument had
been calibrated, this shows that he reached an official altitude of 34,-
910 feet. After the air temperature corrections were made, a mini-
mum altitude of 32,450 feet was shown. Rohlfs thus holds the
world’s altitude record in both uncorrected ( European) and corrected
(Ameriean) readings.

Rohlfs left the ground at 12:06 and landed at 1:54, within twenty
feet of where he took off.

The specifications of the Curtiss “ Wasp " Triplane are: Motor
K 12-12 eylinder Curtiss 400 horse-power at 2,500 revolutions per
minute. The engine did not have a super-charger; nor were any
speeial fuel arrangements made.  Weight per rated horse-power 1.70
pounds. Fuel Tank capacity 67 gallons, oil eapacity 6 gallons.



CHROXOLOGY OF AERONAUTICS 273

Span (all planes) 31 feet 11 inches. Chord (all plancs) 42 inches
gap (between upper and middle planes) 42 inches gap (between
middle and lower planes) 35%¢ inches. Wing areas, npper wings
112.0 square feet, middle wings 87.71 square feet, lower wings 87.71
square feet,  Net weight machine empty 1,825 pounds, gross weight
machine and load 2,901 pounds. Useful load 1,076 pounds. Fuel
400 pounds, oil 45 pounds. Performanee: speed, maximum, hori-
zontal flight 163 miles per hour, speed minimum horizontal flight 58
miles per hour.  Climbing speed 15,000 feet in 10 minutes. Maxi-
mum range at economic speed 550 miles,

Tue TrawscoxtingxTtan CoxtTesT

Tue greatest acrial contest in history under the direction of the
War Department and the American Flying Club was begun on the
morning of October 8th, when sixty-four airplanecs, of all types,
started on the trip which required them to eross the continent twice,
New York to San Franeiseo, a distance of 5,402 miles.

The planes left from the Atlantic and Pacifie coasts simultane-
ously ; fortv-nine taking off at New York and fifteen at San Franeisco.
Lieutenant B. W, Maynard, winner of the Toronto-New York race,
gained the lead during the early stages of the race, maintaining it to
the end, thus winning the eontest for elapsed time, in nine days, four
hours, twenty-six minutes and five seeonds.  TTis nearest competitor,
Captain J. (. Donaldson, finished the round trip in nine days, twenty-
one hours, five minutes and twelve seeonds.  Captain L. H. Smith
wis third, having taken eleven davs, two hours, fiftv-one minutes
amd twelve seconds to make the 5,400 miles,

In the contest for actnal flving time, Lientenant Alexander Pear-
som was deelared the winner, his time being fortv-eight hours, fonr-
teen minutes and cight seeonds.  Lientenant L. TT. Smith was second,
it having taken him fiftv-four hours, fourteen minutes and thirteen
sceonds to make the double erossing. Third place was won hy Lien-
tenant L. S, Worthington, who made the ronnd trip in fifty-fonr
honrs, twentv-one minutes and fiftv-five seeonds,

The order of finish allowing for handicaps was:  Pearzon, May-
nard, Tlartney, Smith, Worthington, Donaldson, Manzelman and
Rivnolds,

The purpoze of the raee was to demonstrate the despateh with
which battle planes conld e lown from const to const @ to compile data
which wonld assist in determining the reliability and general fitness
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of the various types of airplanes used; to demonstrate that air mail
service between the Atlantic and Pacific coasts is entirely practical;
and to prove the commerceial value of the airplane.

The total distanee of the route from Mineola to San Franciseo was
2,700 miles. Between these two points, stops were required at twenty
eontrols, at the following points at which stops of at least twenty
minutes and not more than forty-eight hours had to be made. The
control stops were Binghamton, Rochester, and Buffalo, New York;
Cleveland and Bryan, Ohio; Chicago and Rock Island, Illinois;
Des Moines, Towa; Omaha, St. Panl, North Platte and Sidney, Ne-
braska; Cheyvenne, Woleott and Green River, Wyoming; Salt Lake
City and Salduroe, Utah; Battle Mountain and IReno, Nevada; and
Sacramento, California. The average distance between controls was
123 miles. The shortest jump was fiftv-six miles between Rochester
and Buffalo, the longest, 180 miles between Buffalo and Cleveland.
The altitude of the land at the lowest control, San Franecisco. was
fifteen feet; at the highest, Woleott, Wvoming, 6,623 feet. Time
changed at Cleveland, North Platte and Salt Lake City.

The contestarnits covered a total of 124,777 miles, a great manv
times under adverse weather eonditions.  The race served to lay ont
the first transcontinental air route, with stops at not more than 180
miles apart. Tt also proved the necessity of weather reports and
other meteorologieal information for pilots on eross country flights.
Much valuable technieal information was obtained, which would
have been impossible to get in any other way.

A Hispano-Suiza engine was the only motor to make the complete
round trip.

Loxpon—Avstravia Fricur
( November 12th—Deeember 10th)

Tue longest flight during 1919 — the longest in history — was
made by Captain Ross Smith, flying 11,500 miles from England
to Australia. Of the four entrants, the Viekers-Vimy-Rolls with
Captain Smith in command, and a erew of three men, was the sec-
ond to leave England. As it was stipulated that the flight should
be completed in one month, Captain Smith who left Hounslow near
TLondon on November 12th, arrived at Port Darwin in “the nick of
time.”

On November 18th, Captain Smith reached Cairo and on Novem-
ber 19th continued his flight. He reached Delhi, India, Novem-
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ber 23rd. Thenece he eontinned east until he reached Rangoon, turn-
ing southward at that citv, making a number of stops along the
Malay Peninsula and in the Islands of Oeceanica. e arrived at
Bima, on Sunbawa Tsland, near Java, December Sth, and flew across
the channel to Port Darwin, near the northern-most tip of Australia,
December 10th.

Specifications of the Australian Vickers-Vimv-Rolls are: Mo-
tors 2, Rolls Rovee “Eagle,” Mark VITI, 400 horse-power. Fuel
eapacity 516 gallons, oil eapacity 40 gallons. The span of both
upper and lower planes is 67 feet, the chord 10 feet 6 inches, the
rap 10 feet 8 inches and overall length 42 feet 8 inches, overall
height 15 feet 3 inches. The wing area is 1,330 square feet.
Weight of machine empty is 73 tons, when earrving her full load on
the flight to Australia, consisting of 4+ men, 516 gallons of petrol,
40 gallons of oil and 10 gallons of water, together with spares, kit,
tools and sundries (adding to another 800 ponndsx), the weight fully
loaded is 514 tons. Maximum speed is over 100 miles per hour.



APPENDIX

I
U. 5. AIRCRAFT MARKINGS

Since demobilization U. 8. Army and Navy aircraft again display the * star
insignin " of pre-war days.

It consists of a red cirele inside of a white, five-pointed star, inside of a blue
cireumscribed cirele. The circumference of the inner cirele is tangent to the
lines forming a pentagon made by connecting the inner pointe of the star. The
inner circle is red, that portion of the star not covered by the inmer cirele is
white, and that portion of the circumscribed circle mot covered by either the
inner cirele or star is blue; the colors to be the same shades as those in the
American Flag.

Insignia are placed on the upper and lower surfaces, respectively, of the
upper and lower planes of each wing in such position that the circumference of
the circumeeribed circle shall be tangent to the outer tips of the planes. One
point of each star is pointed directly forward and the diameter of the insignia
is GO inches,

In addition to the * star insignia " United States aircraft bear on the rudder
three equally wide vertical bands — red, white and blue.

Xo provision exists in the form of a law for the marking of United States
civilian aireraft. The nationality mark assigned to the United States by the
International Air Navigation Counvention is the letter * N." (See Chapter 1V).

11

ARMY AIR SERVICE RATINGS
Following are the ratings for flying personnel in the Army Air Service.

Officers
PILOTS
Airplane.

RESERVE MILITARY AVIATOR (R M.A.). recently changed to AIRPLANE
PILOT. This RM.A. rating was given to flying cadets (stident pilots) upon
satisfactory completion of flying training and upon accepting commission. * Air-
plane Pilot” is now a substituted term for * Reserve Military Aviator,” from
Octaber 16th, 1919.

JUNIOR MILITARY AVIATOR (J.MA)), Established by Act of Congress,
July, 1914, Tt could be earned by Regular Army officers only after passing certain
preseribed tests. Under regulations of November, 1017, Reserve Military Aviators
and temporary officers commissioned under Act of July 24th, 1917, could be rated
as J.M.A's after having served satisfactorily for six months in the United
States as such or after three months on active service in time of war, or after
four months as such in training station and two on active service im time of
war, except that in time of war. any R.M.A. who especially distinguishes himsel{
in active service may, upon proper recommendation and approval, Le rated as
JMAL

MILITARY AVIATOR (M.A.), Instituted by Act of Congress, July, 1914,
normally given to Regular Army officers only after having served three years as

270

UNIVERSITY OF MICHIGAN



P i

L

G

A Air Serviee Commissioned Ingignin. Metal. 1. R A (obsolete) Airplane
Pilor, LM.A., MA. 2 HAA iolseleter  Diricilde Pilen, 1M AL AMA
30 Aerial Observer, Acrial Gunner, Aerial Bomber. 4. Air Service Insignia
worn on eollar.

B. Air Serviee Enlisted Insignin.  Cloth. 1. Enlisted Pilot. 20 Aviation Mecha-

mician. 3. Balloon Mechanician.,

L Naval and Marine Air Serviee Commissioned Insignia,  Alrplane Pilot,  Kite

Ialloon Pilots,

. Naval ANir Serviee Petty Officers” Insignin. 1. Chief Quartermaster. 2. Car:

penter’s Mate, Ist elass, 3. Machinist's Mate, 2nd elass,

L AT %0 Aerial Mail Insignin,
CApproved Design for Marking U, 5. Government Aireraft.
i, Design used by UL 8, Ajr Serviee Airplanes in A, E. F,

Cniginal from
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a JMA but in time of war any officer or enlisted man who especially distin-
guishes himself in sctive service may be so rated.
Balluom and Airship.

RESERVE MILITARY AERONAUT (RAM.A.). Under Act of June 3rd, 1918,
after complying with certain tests and practical work. balloon and airship pilots
can be rated as such. But none was ever so rated.

DIRIGIBLE PILOT. Rating established under Army Regulations, October
1ith, 1919, for officers of, detailed in, or attached to the Air Service, who have
demonstrated that they possess the required qualifications.

JUNIOR MILITARY AERONAUT (J.M.A.), Same as under Regulations of
Novemlwr IGth, 1917, above.

MILITARY AERONAUT (M.A.), Same as Military Aviator.

OBSERVERS

Airplane.

AERIAL OBSEERVER iz the rating given the graduate of a school of aerial
ohservation.
Balloon and Airship.

Same as ahove,
Dririgible.

No provigion for rating of dirigible observer.

GUNXNERS

AERIAL GUNNER is the rating given the graduate of a school of aerial gun-

nery, either in airplane or airship.

BOMBERS

AERIAL BOMBER is the rating given a graduate of a school for aerial bomb-
ing, either in airplane or airship.

RM.A's (Airplane Pilota and Dirigible Pilots), J.M.A's and M.A’s receive
26, 50 and 75 per cent. increase in pay of grade respectively, when on flying
status. Aerial Observers and Gunners receive 25 per cent. increase in pay when
on flying duty.

Enlisted

ENLISTED FILOT
Same tests prescribed as for Airplane Pilot.

AYIATION MECHANICIAN !

A rating pgiven to enlisted men who are non-commissioned officers above the
grade of Corporal.

Ratings given after competitive examination, but at no time shall number so
rated exceed 15 per eentum of the authorized strength of the Air Service. Ex-
amination will be technieal as well as practical and will include maintenance
and repair of airplance. and the operation, maintenance and repair of aeronautical
engines. A 50 per cent. increase in pay of grade is allowed to men holding such
rating.

BALLOON MECHANICIAN ]
Same as aviation mechanician, with the exception of theory and practise. FEx-

1 Not necemsarily flying personnel but may be and frequently are put on flying status.
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amination covers the rigging, repair and maintenance of balloons. Methods of
hydrogen production and aeronautical motors if the rating is sought in an
organization operating airships.

Enlisted pilots, Aviation and Balloon Mechanicians on flying status, receive
&0 per cent. increase in pay while on flying duty.

U. 8. Navar Aie Service

Following are the ratings of the flying personnel in the Naval Air Service:

NavaL Aviator (N.A.)

NavaL AviaTom, Seaplane (N.A. (8.))

Navar Aviaton, Dirigible (N.A, (D.))

Kite BaLwoox Piror (K.B.P.)

In the nomenclature used by the Navy “aviator” indicates the pilot of any
power aircraft.

U. 8. Agmiar Mamn Service
Following are the ratings of the personnel {flying and non-fiying) of the United
States Aerial Mail Service:

Pior (P.)
OrFiciaL (0.)
Mecnanic (M.)
Crerk (C.)
Brimisn RovaL Aie Force
PILOT: © ordissaimddaasian {MAY WE OFFICER, CADET, OR SERGEAXNT.)
OBSERVER. ... .ovvvvanenany {MAY BE OFFICER, CADET, OR SERGEANT.)
Frexcil AIR SERVICE
MLoT-AVIATEUR BIILITAIRE. .. ... ovni i vnncenr e Miuitary Pioor
OBBERVATEUR. ..o ovovuverenranensiones oo - MILITARY OBSERVER
ABROSTIER. . o oo ne e oo nne it i nmn s nmny e BavLoox OBSERVER
RRBON RTINS . oo s momsiw iaso o g o ImmicirLe Pioot
PiLoTe-BOMBARDIER., ... ... .. B K B N M Boueixc PiroT
Rovar ITALIAN AIR SERVICE
Prota DA BOMBABDMENTO. .. ... vcusevssssanssasas Bousixe PiLoT
PiLoTA DA RICOGNIZIDSE. . ... R A ScouvTiye Pioor
PIHOTA DA CACCIA. .. ...usessuassassranssasnansin Fienmise Pivot
PUOTA IDROVOLARTI. . .. .cvvuecnssnssaccasssnsnns SEAPLANE IPiLor
()SEERVATORE D'AEBOPLANO, ... . cuiiovaiscnuaunas AEBIAL ORSERVER

UNIVERSITY OF MICHIGAN
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CORRESPONDING ARMY AND NAVY RANKS IN THE UNITED STATES, GREAT BRITAIN, FRANCE AND ITALY

UNITED STATES
ARMY

General
Lientenant General

Major General
Brigadier General
{"olonel
Lieutenant Colonel
Major

Captain

First Lieutenant
Recond Livutenant

NAVY
Admiral of the Fleet
Admiral

Viece Admiral
Rear Admiral

Captain
Commander

Lientenant Commander
Lieutenant

Lieutenant Junior

Grade
Ensign

** Temporary rank only.

ROYAL ATR FORCE 1

Marshal of the Air
Air Chief Marshal
Air Marshal

Air Viee Marshal
Air Commodore
Croup Captain
Wing Commander
Squadron Leader
Flight L':l[';:“[‘“ut
Flying Oficer
Fﬁu?x Officer

GREAT DRITAIN
ARMY

Field Marshal
Lieneral
Livutenant General

Alajor Ceneral
Brigadier General **
Colonel

Lieutenant Colonel
Major

Captain

Firat Lieutenant
Second Lieutenant

XAYY

Admiral of the Fleet

Milmiral

Viee Admiral

Rear Admiral

Commuodore

Captain — 3 vears

Captain — under 3
YrArs

Licutenant — 8 vears

Lieutenant — under 8
Years

Sub-Lieutenant

1 No country outside of Great Britain has distinct rank titles for the serial forces.

Note:

We are unable to secure Italian Navy Ranks at present time.

FRANCE
ARMY

Maréchal-Géndral
Maréchal de France
Geéneral de Corps
d" Armee
Géneral de Division
Giénéral de Brigade
Colonel
Lieutenant-Colonel
Commandant
Capitaine
Lieutenant
Sous-Lientenant

FrANCE
NAVY
Amiralissime
Amiral
\ice-Amiral
Contre-Amiral

Capitaine de Valsseau

Capitaine de Frégate
Capitaine de Corvette

Lieutenant de Vaisseau

Enseigne de Vaisseau

—1 re classe

Enseignede Vaisseau —

2 de classe
Aspirant de Marine

UNIVERSITY OF MICHIGAN

ITaLy
ARMY

Generale
Tenente Generale

Maggior Generale
Brigadier Generale
Colonello

Tenenta Colonello
Maggiore
Capitano

Tenente

Sottotenente

X1aN3dd Y
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Y
ORGANIZATION OF UXNITED STATES ARMY AIR SERVICE
Drirector of Air Bervice
MaJor GEXERAL CHas. T. MEXOHER

Coroxer. 0. WESTOVER.. ¥ ceveraea i EBrecutive
LIEUTENANT-COLONEL S, H Frrznmu.n v ... dsgistant Eznecutive
Masor B.D. FoUuLois.................. R Ligquidation Dhvision
CoroSeL WM. J. KEXpRICK . . ... ............vvnw....Claims Board

AR ATrracues (Foreign)
CoroXeL A. L. FrLLER................President, Advisory Board

CoLoSEL W, F. PEARBBON ... ... coovunnonus Adminigirative Brecutive
CotosEL E. A. TRBUBY.. ......oviiiniiinnnnnnrannn Medical Divisgion
LigtrTExAxT-CoLoXEL F. M. AXpREWS. . ... ..... Inspection Divieion
LievtexaxT-Coroxer R. B, LiNcoLs........... Personncl Division
LiguTesasT-Coroser J. E. FICKEL. . ... ....... .. Finance Division
Cartaixy A. R. Traporo. . ... ... .. ... ... Miscellaneous Divigion
Information (iroup
Lievtexant-Coroxer. H. M. IIickam. .............. Chief of Group
CaPTaIly A, J. CLAYTON . .. ... onvneinn leting Assistani to Chief
CaPTAIlN J. L MOOBE. . ..o voivieiivvanirnananss Collection Divigion
LigvTexaxt C. H. Dorax, Je.........ooiinins Library Divigion
LiEUTESAST T. J. RoweE. ... . ..oo0 v cv v i e Reproduction Divigion
Masom ERNEST JONES. .................... iggemination Division

CaPTAIN A. J. CLAYTON..........vvvvniennn.. .. Bpecial Division

Training and Operations (iroup

Brigapieg GENEBAL WM., MITCHELL..... .. ........ Chief of Group
Cowower. T. DEW, MiLLiNo. ... ....... SR Assistant to Chief
LigvTENasT-CoLoxeL W, C. SHERMAN.. ... ......Traoining Divigion
LievTexasT-CoLoxeL Lestie MeDoe. . ... o Operations Division
CoLoxer C. DEF. CnANDLER. . ........ Balloon and Airship Division
Supply tiroup
Coroxer W. E. GILLMORE. .. .. ......... ... ... ... Chief of (froup
Magor BAYCROFT WALSH. . ....... ... ... . ... dssistant to Chief
CoLoseL T. A, Barowix........................ Property Dirision
CotoNEL C. G. HALL. . ... ..ol nnn, Procurement Division
Likvtexant-UCotoxel A, W, Romxs. .. .. ... .Requirements Divigion
Covoxer C. G. Harr....... Materials Disposal and Balrage Divigion
CoroNeL T. H. Baxe......... ...............Enginecering Dirvision
Vi
OFFICERS ON AVIATION DUTY IN THE UNITED STATES NAYVY
DETARTMENT

NAVAL OPERATIONS
P'lanning Dhvision
U'arTalNy T. T. CraviEx — Director of Naval Aviation.
CovMaxper W, .J. GiLes — Assistant Director Naval Aviation.
Cosmymaxper K. WaiTine — Aide for Heavier-than-Air — Naval Aviator.
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Commaxper L. H. MaxrieLo — Assistant Lighter-than-Air Division — Naval
Aviator.

Comumaxpes W, G, CHiLp — Liaison — Naval Aviator.

LisuTENANT-ComManper R. E. Byrp — Naval Aviator.

LiEUTENANT J. 8. FuLtos, Je—

LievTExanT (jg) L. B. AVERILL —

Operating Forces

Ligvtenaxt-Commanoer H. C. Van Varzam — Naval Aviator.

Inspection and Survey

Teat Board

Ligvrexaxt-Cousmaxper V., C. GriFriy — Naval Aviator.

Communicalions

Figeona

LievTesast (jg) J. J. McATee.

Bureau of Navigation

Personnel

Lievtexant-Commanper H, B, Ceem

LipvTExaxt-Commanner R, M. GriFriN,

Lievrexaxt 8. B, Fry — Naval Aviator.

LIEUTENANT (jg) Y. W. Maxx.

Photography

Likvresast W, L. Ricuakpsox — Naval Aviator,

Exsiex D. L. Browx.

Reeruiting

LiktTENANT (jg)G. D. AxpErsox — Naval Aviator,

Aerulogy

Ligvrexast (jg) C. M. Kevaes,

Bureau of Constriction and Repair

Cossaxper J, C. Hexsaken (CC).

Likvresast-Comsaxoer Ganeaso Furtox (CC).

Lievtesast (T) Fraxg M. Ssru (CC).

LiEvTexasTt (jg) G. K. AmEy.

LIEUTENANT (jg) Cuaries E. Baven — Naval Aviator (D)

LikvrkxasT (jg) Wittiam G, Brows (CC).

Ligvrexast (jg) Cuarces H, Coatrienn (CC).

LIEUTENANT (jz) WarTer 8. Digne. (CC).

LiEvTexaxT (jg) Care B, Hareer (CC).

LievtesasT (jg) J. J. Tor

LIEvTESAST () Ravymoxn D, MacCanr,

LIEVTEXAXT (jg) Cuartes J, MceCArTHY,

LikvrexasxT (jg) Fraxg G. Oscoon.

Livvrexaxt (je) Epwarp W, Rovxps — Naval Aviator.

LIEUTEXANT () Warnter G, Wisox (CC) — Naval Aviator.

LigvTexaxT (jg) (V. Wirrrie (O0),

Exsmx, Tuomas J. Coxxrriey — Naval Aviator (D).

lst LigvTexaxT (i B. Newsmax — Naval Aviator — USM.C.

Rurean of Steam Engineering

Cossaspoeie A K. ATRINS,
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ComMaxper 1. T. Dyven.
LievTexANT-Covmyaxper S, M, Kravs.
LievteExaxT H. 5. ALnex.

LievTexaxt C. F. Goon.

Litrexaxt II. W. Rovcniey -— Naval Aviator.
LievTexaxt (je) J. O, Jexxiscs,

LigvTENANT (jg) E. B. Kooer — Naval Aviator.
LIEUTENANT (jg) J. C. LitTiE,

Exsinx Fraxk MiLLER.

Bureau of Ordnanee

CoMmaxper A. C. STorT.

Lievtexaxt (1) B I DoxxeLiy.

Burean of Supplies and Accounts

Cosuaxper H. ). Lasar (P.C.).

Rureau of Yards and Docks

Covuaxper Kirny Sauitu (CEC).

VIl
UNITED STATES AERIAL MAIL OFFICIALS

Orro Praecer . . . . . Znd Assistant Postmaster General
J. B Comminox . . . . . . . . {ieacral Superinfendent
Dr. 1. T. BuUssLER | : .- . . Chief, Maintenance
J. Cragg EvGeErRTON . . . . . Chicf, Flying
Jxo, L. Jorpas . . . . . . - - . Chief, Congtruction
Geo. I. Coxxer . . . . . . . Chief Clerk
E. .I. Scaxtox . i . .. Chief, Supply
A J. Wintoveuey | : - In Charge of Radio
CHas., T. Sraxtox . Nuperintendent of Fastern Divigion
Geo. 0. Noprte . . . . Superintendent of Weatern Divigion
Epw. MceGratit . . lasislant Superintendent of Western Divigion

VIII

UNITED STATES ARMY AIR SERVIUCE VICTORIES

The following list containg the names, rank and number of lnst service forma-
tion of officers of the Air Service, American Expeditionary Forees, who in the
World War brought down (destruction confirmed ) five or more enemy aireraft
a8 apecified herewith. This list is the latest and most authentie compilation of
Amerienn aerial victories which it has been possible to prepare after months of
painstaking investigation. The number of enemy aireraft destroyed with which
membera of the Army Air Serviee are eredited with in this list, does not include
sueh victorics as some of them achieved while serving as members of Allied air
foreea.  This explanation is made for the reason that some prominent aviators
with lomg lists of vietorigs are absent from this list. Deceased aviators are in-
dicated by an asterisk.

In the column ** Last Formation ™ a number indicates the squadron number of
the United States Army Air Service, while R, A, F. denotes that the officer,
while a member of the United States Army Air Service, was individually attached
to the Royal Air Foree of Great Britain.

UNIVERSITY OF MICHIGAN



APPENDIX

285

Name

RicRexmacken, Eow. ¥V,
Columbus, Ohio.
*LUKE, FRANK,
Phoenix, Arizona.
Vaveux, Georce, A,
Brooklyn, N. Y.
*KixuLey, Fienn E,
Gravette, Ark.
SpemiNus, Evviorr, W.,
Lancaster, o, Carolina.
Laxms, Reen G,
Chicago, 111,
*Purxam, Davip E.,
Brookline, Mass.
Swaap, Jacques M.,
Philadelphia, Pa.
*Hasmirox, Luoyp A,
Burlington, Vit
Huxter, Fraxk O'D.,
Savannah, Ga.
WmienT, Cuestern E.,
Cambridge, Mass.
Bakr, PavL F.,

Fort Wayne, Ind.
Cassapy, THoMAs G,
Spencer, Indiana.
*Cray, Hexey R, Jn.,

Fort Worth, Texas.
*CooLinok, HAMILTON,
* Killed In service.
Boaton, Mass.
Creecu, Jesse 0.,
Washington, D. C.
Doxavpsox, Jonx OWEN,
Washington, . C,
Erwix, WitLiam P,
Chicago, Illinois.
Joxgs, CLixTON,

San Francisco, Cal.
MEISSNER, JAMES A.,
Brooklyn, N. Y.

*\WiniTE, WILBUR \WALLACE,
New York, N. Y.
BipoLE, Cuas. J.,
Philadelphia, Pa.
Buumek, Howanb,
Brooklyn, N, Y.
Cuasmpoens, Reen M.,
Memphin, Tenn.
Cook, H. WEIR,
Toledo, Ohio.
Hovpex, Laxsine C.,
New York, N. Y.
Larxer, G. DEFREEST,
New York, N. Y.
RorerTsny, WENDEL A,
Fort Smith, Ark.

Rank
Captain

2nd Lieut.
1st Lieut.
Capiain
Cuptuin
Captain
lst Lieut.
Captain
1st Lieut.
1st Licut.
Ist Licut.
Ist Lieut.
Captain
Ist Lieut.
Captain

Ist Lieut.
Captuin
lat Lieut.
2nd Lieut.
Major

1st Lieut.
let Lieut.
Major
Major
Captain
lst Lieut.
Captain
lst Lieut.

FLast
Forma- Air- Bal-
tion planes looms Total

04 21 4 25
27 4 14 18
17 12 1 13
148 12 ki 12
148 12 . 12
25 L] 1 1]
130 10 . 10
22 10 10
17 G 3 o
103 ] !
03 8 1 !
103 8 B
28 8 8
148 8 8
04 5 3 8
148 8 a
R.AF B 8
Ist 8 . B
22 8 8
M 7 1 8
147 i 1 8
14 7 7
17 7 7
4 L] 1 T
L 3 4 7
3 2 5 7
103 7 T
139 T 7

UNIVERSITY OF MICHIGAN
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Laat
Forma- Air- Bal-
Name Rank tiom planes loons Total
*RusmwmeL, Lesyie J, Ist Lieut. 83 7 = -
Newark, N. J.
*Scnoex, Kant J., 1st Lieut. 139 T T
Indianapolis, Ind.
SEWALL, SUMXER, Captain 85 5 2 7
Bath, Maine.
Brovary, Witniam H, Ist Lirut, 13 T T
Stovall, Misa.
*Beaxe, Jamns D, Ist Lieut. 22 (] [}
Concord, Mans.
CampoeLL, DovcLas, Captain HE 8 . i
Mount Hamilton, Cal.
CurTise, Epwarn P, Captain 035 g G
Rochester, N. Y.
Gurume, Mueray K., 1st Lieut. 13 [ 6
Mohile, Ala.
Haumwuoxp, Leoxaep C., Captain o1 6 . 8
San Francisco, Cal.
Haven, Fraxe K., lat Lisut. 13 [ 8
Chirago, 111 .
Kxorrs, Howarn C., 2nd Lieut. 17 (] o 8
Carlinville, 1I1.
Lixpsay, Ronert O, st Lieut. 139 i 8
Madison, N. C.
McArTiun, Joux K., 2nd Lieut. 27 6 . 8
Everett, Wash.
Poxper, WiLiam T,, lat Lieut. 103 (i) [
Mangum, Okla.
Ponrter, KExSETH L., 2nd Lieut. 147 a 6
Dowagial, Mich.
Brexsern, MaRTINUS, Captain 28 (] [}
Twin Valley, Minn.
Towix, Epcan G., Captain 103 ] ]
San Antonio, Texas.
VascoxcrLLes, Jegry C., Captain 27 5 1 0
Menver, Colo.
Bapmas, WiLLram T., lat Lieut. a1 5 F 5
Birmingham, Ala.
Bamm, Hiusesr L., lst Licut. R.AF. 5 5
New York City, N. Y.
Bisserr, Crayros L., Captain 148 5 5
Kane, Pa.
Brooks, AgTHUR R, Captain 139 3 [
Farmingham, Masa.
BuckLey, Harorp R., Capiain B 4 1 5
Agawan, Mags.
Cook, Evererr H., Captain 01 5 5
San Francisco, Cal.
Funrow, Georae W., lst Lieut, 103 5 y ]
Rochester, Minn.
Groroe, Harorn H., 1st Lient. 130 5 5
Niagara Falls, N. Y.
Gray, Unas, (3, Captain 213 4 1 5
Chicago, 11
Hatour, Enwarn M., let Lieut. 139 5 5
Astoria, N, Y.

* Killed in service.
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Last
Forma- Air- Bal-
Name Rank tion planes loons Total
Heary, JAMER A, Captuin 147 5 e b
Jersey City, N, L
KxowlLER, JAMES, lst Lieut. i 3 . 6
CUnmbridge, Mass. .
Lurr, Frenerick E,, lst Lieut. 25 a 2 5
leveland, Ohio.
YNk, Raren A, 1st Lieut. 147 3 g 5
Nogales, Ariz
Owexs, J. Siipxey. 2nd Lient. 130 5 . b
Baltimore County, Md.
Rarstox, OrviLee A, lat Lienot. 148 5 . 5
Linecoln., Neliraska.
Nrwans, Vieton H, Major 0l 5 5 1
Evanston, 111
SEERLEY, Joux J,, 1at Lieut. 13 b : ]
Chicago, T11.
Tonn, Ronert M., 2nd Lieut. 17 4 1 ]
Cinecinnati, Ohio.
*"Verxox, ReMisctox, peB., 1at Lieut. 29 3 2 5
New York, N. Y.
Wirnniams, Ropxey D., Ist Lieut. 27 N 5 5
Everett. Mas=.
Witriams, Ronxey D, lat Lieut. 17 4 1 b

Waukesha, Wisc,
" Killed in service.

X
HONORS AND AWARDS TO MEMBERS OF THE AIR SERVICE,
AMERIUAN EXPEDITIONARY FORCE
Amerivan Decorations
Medal of Honor
Liike, Frank, Jr., 2nd Licutenant.
Distinguwished Nervice Cross

Abwrnathy, Thos. J., 2nd Lieutenant; Alexander, Arthur .. 1st Licutenant;
Alexander, Sterling Campbell, Ist Lientenant: Aldrich, Perry 1. 1st Licutenant:
Allen, Gardner Philip, 1st Lieutenant; Andrew, Flynn L. A, Ist Lieutenant:
Armstrong. Rodney M., Ist Lieatenant: Arthur, Bogan 11, 2nd Licutenant; At
witer, Benj. Lo, 1st Lieutenant: Avery, Walter L., st Lieutenant.

Babwork, Phillip B lst Lieutenant : Packus, Duavid 11, 1at Lieutenant: DBad-
him, Willinm T.. 12t Lientenant: Bacr. Paul Frank, lst Lientenant: Baghy,
Balph P, 1=t Lieutenant : Bartholf, Herbert B 1st Lieutenant : Bancom, Bryne V.,
fnd Lientenant @ Beane, James 10, 15t Lieotenant : Weebe, David ., Znd Licuten-
ant: Nellows, Franklin . 25d Licutenant : Bennell, Otte E., 2nd Licutenant:
Beleer, William, 2?nd Licutenant: Dernheimer. Louis B, st Lientenant: Blake,
Chas. Raymond, Ist Lieutenant: Bleckley, Erwin B, 2nd Lieutenant ; Bonnalie,
Allan 1, 1=t Lientenant : Dorden, Horaee 1o, 2nd Lientenant: Bowera. Lloyd G,
Ist Licutenant: Bowman, Samuel AL 2nd Lientenant: Boxd, Theodore E., let
Lientenant 3 Breese, Clinton 5, 2nd Licotenant: Breveton, Lewia 11, Lientenant-
Colonel: Brewster, Hugh, 15t Livotenant . Brooks, Arthar B, 2nd Lieatenant
Broomfield, Theeh 10, Ist Liewtenants Brotherton, Willinm F., 2nd Lieutenant ;
Brown, Mitehell 1, 2nd Licutenant : Bueklex, Harold 1, st Lieutenant ;: Buford,

UNIVERSITY OF MICHIGAN
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Edw., Jr., 1st Lieutenant; Burger, Valentine Jos., 2nd Licutenant; Burns, James
. D, 2nd Lieutenant: Durtt, Buron T., Jr., 1at Licutenant.

Campbell, Douglas, 1st Licutenant; Carroll, George (., 1st Lieutenant : Cassady,
Thomas G., last Liewtenant; Castleman, John R, lst Lieutenant; Chambers,
Reced M., Captain: Chapman, Chas. W., 2nd Lieutenant; Clapp, Kenneth Smith,
2nd Licutenant: Clarke, Sheldon V., 1st Lieutenant; Coleman, Wallace, 1st Licu-
tenant; Conover, Harvev, 1st Lieutenant; Cook, Everett R., Captain; Cook,
Harvey Wier, lat Licutenant: Coolidge, Hamilton, lat Lieutenant: Cousins,
John W., lst Lieutenant; Curtis, Edward P, 1st Lieutenant; Cutter, Edward B.,
1st Licutenant.

Dawson, Leo IT, 1et Lieutenant; DeCastro, Ralph E., 2nd Lieutenant;: Diekema,
Willinm A., 1st Lieutenant: Dillon, Raymond P, lst Licutenant: Dodwell,
Thomas B, 2nd Lieutenant; 1YOlive, Charles R.. lat Lieutenant ; Douglas, King-
man, lat Lieutenant: Dowd, Meredith L., 2nd Lieutenant; Drew, Chas. W., Cap-
tain: Dickstein, Arthur William, lst Licutenant.

Easterbrook, Arthur E., st Licutenant ; Eaton, Warren Edwin, 1st Lieutenant;
Elliott, Robert P., lst Lieutenant; Erwin, William I*, 1st Licutenant; Este, J.
Dickinson, let Lieutenant.

Ferrenbach, Leo. C,, Ist Lieutenant; Fleeson, Howard T., 2nd Lieutenant;
Follette, Justin 1'., lst Lieutenant:; Fontaine, Hugh L., st Licutenant; Ford,
Christopher W., Captain; Frank, William F., 1st Lieutenant; Frost, John, let
Lientenant: Furlow, George Willard, Ist Licutenant.

Gaylord, Bradley 1., 1st Lientenant ; George, Harold 17, 1st Licutenant; Giroux,
Ernest A., 1st Lieutenant : Goettler, Harold Ernest. 2nd Lientenant ; Goldthwathe,
George A., lst Licutenant; Grant, Alired A, 1st Lieutenant; Graveline, Fred C,,
Sergeant, lat Class; Grey, Charles G, Captain; Gundelach, Andre I, lst Lieu-
tenant ; Guthrie, Murray K., lst Lieutenant.

Hall, Jumes Norman, Captain; Hamilton, Lloyd A., 1st Lieutenant; Hammond,
Leonard ., lat Lieutenant: Hart, Percival -G, 2nd Lientenant: Hartney,
Harold ., Major; Harwood, Benjaomin I'., lst Lieutenant; Haslett, Elmer R.,
Captain: Hays, Frank K., 2nd Lieutenant: Healy, James A, Captain: Hender-
gon, Phil A, lat Licutenant: Hill, Maury, Captain: Hill, Rayvmond C., 1st Lieu-
tenant : Higes, James AL, Jr., 1st Licutenant: Hiteheoek, Roger W., 2nd Lieuten-
ant: Holden, Kenneth H., 1st Lientenant ; [Tolden, Lansing C., Jr.. 1at Lientenant;
Holland, Spessord 1., 1st Lieutenant: Hoeover, William J., 1st Lieutenant: IHud-
gon, Donald, 1st Lientenant: Hunter, Frank O, lat Licutenant.

Irving, Livingston (iilson, 1st Licutenant.

Jeffers, John N., lst Lieutenant; Jervey, Thomas M., 1st Licutenant; Jones,
Arthur 11, 2nd Licutenant; Jonea, Clinton, 2nd Lieutenant; Jordan, John W,
2nd Lientenant.

Kahle, Clarence ., 1st Lieutenant: Kaye, Samuel, Jr., Ist Lieutenant; Keltr,
Asher E., 1st Lieutenant; Kenney, George C., lst Lieutenant: Kindley. Field E.,
1st Lieutenant; Kinney, Clair A., 1st Licutenant: Kinsley, Wilbert E., 2nd Lieu-
tenant: Knowles, James, Jr.. 1at Lieutenant.

Lambert, John H., 1st Lieutenant: Landen, E. ., 1st Lientenant:; Larner.
Gorman De F., 1st Licutenant: Lawson, Walter Rolls, Captain: Lee, John B, 2nd
Lieutenant; Lindsay, Robert D)., lst Lieutenant; Littauer, Kenneth P., Major;
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Llewellyn, Frank A, st Lieutenant; Lowe, William O, 2nd Lieutenant; Lowry,
Francis B., 2nd Licutenant ; Luke, Frank, Jr., 2nd Lieutenant,

MacArthur, John, 2nd Licutenant; Maclrayne, Winfred C., lst Lieutenant;
MeClendon, Joel H., lst Licutenant ; McDermott, Cleveland W., 2nd Licutenant;
MceDevitt, James A., lst Lieutenant; McDougall, Harry 0., lat Lieutenant;
MeKay, Elmer K., 2nd Licutenant; McKay, James R., 1st Lientenant; McMurry,
Ora R., lst Lieotenant; Manning, James F., Jr., lst Lieutenant; Maughan,
Hussell I.., 1st Lieutenant; Meissner, James A., 1st Lieutenant; Michener, John 1.
lat Lieutenant; Mitchell, Willinm, Brigadier-General; Mitchell, John, Captain;
Moore, Edw. Russell, 1st Licutenant; Morris, Fdw. M., 2nd Lieutenant; Morse,
iuy E., 2nd Lieutenant: Myers, Osear B, 1st Licutenant.

Neel, Roland H., 2nd Lieutenant; Neibling, Harlow P, 1st Lieutenant; Nicholls,
Harold 0., Sergeant, lst Class: Nixon, George R., 1st Lieutenant; Norris, Sighert
A, G, 2nd Licutenant; Norton, Fred W,, 1st Lieutenant; Noyes, Stephon ., lst
Lieutenant; Nutt, Alan, lst Lieutenant.

O'Donnell, Paul J., 2nd Lieutenant; O'Neil, Ralph A., 2nd Licutenant; Orr,
Edw., 1st Lientenant.

Page, Richard C. M., st Licutenant: Palmer, Joseph A., 2nd Lieutenant;
Palmer, William W., 1st Lieutenant; Patterson, Alfred B., Jr., lst Lieutenant;
Payne, Carl C., lst Lientenant: Pegues, Josiah T, Ist Lieutenant ; Pendell, Elmer,
st Lieutenant; Peterson, David McK., Captain; Phelps, Glinn, 1st Lieutenant;
Phillips, George R., 1st Licutenant: PMlumer, Charles W., 2nd Lieutenant; Plush,
Louis ., I1st Lieutenant: Polley, Britton, 1st Lieutenant:; Porter, Chas. Pullman,
2nd Lieutenant; Porter, Earl W., Znd Licutenant; Porter, Kenneth I., 2nd Lien-
tenant : Potter, William Clarkson, lst Lieutenant; Ponder, William Thomas, 1st
Lientenant ; Proston, Glen A, 2od Lieutenunt: Putnam, David E.. 1st Lientenant :
Pyne, Percy Rivington, lst Lieutenant. Quinn, John J., 1st Lieutenant.

Eaible, Joseph €, Jr., 1st Lientenant; Rancourt, John T,, 1st Lieutenant: Rath,
Howard ., 2nd Lieutenant; Raymond. Robert Fulton, 1st Lientenant : Revnolds,
Jolim X, Major: Reynolds, Clearton H., Captain: Richenbacker, Fdw, V., Cap-
tain: Riehardson, James M., 2nd Lientenant: Rooney, Paul X, A, 1st Lieutenant;
Horison, Harmon O, 1at Lieutenant: Rosa, Cleo J., 15t Lieutenant; Huocker, Edw.
W, ?nd Licutenant; Bummell, Leslie J., 1at Lieutenant.

Sehenck, Alexamder PP, 1st Lieutenant: Schoen, Karl J, 15t Lientenant ;
Seavers, Arithur ., 1st Lientenant; Sellers. Ceeil G, Ist Lieutenant: Sewall,
Sumner, lst Licutenant: Shelby, Richard 1, 1st Lieutenant: Simen, Lounis (',
Jr., 1st Licutenant; Sovder, Jolm H., lst Lientenant: Spatz, Carl, Major;
Springs=, Elliott White, 1st Lientenant: Steele, Richard Wilson, 2nd Lieutenant
Stevens, John 1L, 2nd Lieutenant: Strahm, Vietor ., 1st Lieutenant; Stokes,
Johin Y., 1st Lientenant; Stout, Penrose V., st Lieutenant; Stovall, William 11,
1st Lientenant: Suiter, Willhar O, 1st Lieutenant.

Taylor, William .J. R., st Liewtenant: TenEyek, Walter B, Jr. 2nd Licuten-
ant: Thaw, Willinm, Major: Tillman, Fred AL 2ned Liewtenant: Tittman, Ilar-
old I, Ist Livntenant : Tobin, Edgar G, 15t Licutenant.

Vail, Willianm L, 1st Licutenant: Vernam, Remington Deli, 1st Licutenant,

Wallis, James K. Jr.. Captain: Waring, Willinm Wallaee, 120 Licutenant:
Warner, Donuld D, lst Licutenant; Way, Pennington H., 2nd Lieutenant;
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Wehner, Joseph F., lst Lieutenant: White, Wilbur Wallace, 2nd Lieutenant:
Winslow, Alan F., 2Znd Lieutenant; Wright, Chester E., lst Lieutenant.

Oak Leaf Clusters Awarded wrth Dintinguwished Service Crosses

Arthur, Bogan H., 2nd Licutenant.

Backus, David I., 1st Lieutenant; Baer, Paul Frank. 1st Lieutenant; Baucom,
Bryne V., 2nd Licentenant; Bernheimer, Louis B, 1st Lieutenant; Buckley,
Harold R., 1st Licutenant.

Camphbell, Douglas, I1st Lieutenant: Cassady, Thomas G.. 1st Lieutenant;
Chambers, Reed M., Captain; Cook, Harvey Wier, 1st Lieutenant.

Daweon, Leo H., 1st Licutenant,

Easaterbrook, Arthur E.. lat Lieutenant:; Erwin, William P., 1st Liesutenant.

Fleeson, Howard T., 2nd Lieutenant; Foutaine, Hugh L. 1st Lieutenant:
Furlow, George Willard, lst Lieutenant.

Guthrie, Murray K., 1st Lieutenant.

Holden, Lansing C., Jr., st Lieutenant ; unter, Frank O'D, 1st Lieutenant.

Jones, Clinton, 2nd Lientenant,

Kaye, Samuel, Jr., lst Licutenant; Kindley, Field E., lst Lieutenant.

Larner, Gorman I'F,, 1st Lieutenant: Luke, Frank. Jr. 2nd Lieutenant.

McMurry, Ora R, 1st Licutenant : Meissner, James A., lst Lieutenant.

O'Neil, Ralph A., 2nd Lieutenant.

Patterson, Alfred B., lst Lieutenant: Peterson. David MceK., Captain; Porter,
Chas. Pullman, 2nd Lieutenant; Preston, Glen A, 2nd Lisutenant.

Reynolds, John N., Major; Revnolds, Cleartom H., Captain: Rickenbacker,
Edw. V., Captain.

Sewall, Sumner, 1st Lieutenant : Simon, Louis C., Jr., 1st Lieutenant.

Thaw, William, Major,

Wehner, Joseph F., 1st Lieutenant; White, Wilbur Wallace. 2nd Lieutenant;
Wright, Chester E., lst Lieutenant.

Distinguished Service Medal
Menaoher, Chas. T., Major General: Patrick, Mason M., Major General; Mitchell,
William, Brigadier General; Dunwoody, Halsey, Colenel: Milling, Thomas De W.,
Colonel; (handler, Charles DeF.. Colonel: Dodd, Townsend F.. Uolonel; Bolling,
Raynal C., Colonel; Thomas, John R.. Jr., Colonel; Whitelead. Henry C., Colonel;
Lahm, Frank P., Colonel; Gorrell, Edear 5., Colonel: Fowler. Harold, Colonel;
Sumner, Edwin Vose, Lieutenant-Colonel; Hall, Elbert J., Lieutenant-Colonel.

British Decorations
Commander of the Order of St. Michael and 8f. Qlrorge

Mitehell, William, Brigadier-General; Kilner, Walter (i.. Colonel; Bonnalie,
A. F,, lst Lieutenant. ;
Digtinguished Flying Cross

Bair, I1. I.., 1st Lieutenant; Bissell, C., 1st Lieutenant; Durdick, I1.. 2nd Lieu-
tenant; Callahan, L. K., lst Lientenant; Crecch, Jesse Orin, Ist Lieutenant:
Campbell, Merton L., 1st Licutenant: Clay, 1. R, lst Livatenant: Donaldson,
J. 0, 2nd Livutenant: Hamilton, Lloyd A., lst Lieutemant; Heater, C. L., lst
Lieutenant; Herbert, Thomas John, 18t Lieutenant : Ingalls, I S, 1st Lieutenant ;
Keating, James A., lst Licutenant; Kindley, Field E. lst Licutenant; Knotts,
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Howard C., 1st Liceutenant; Landis, Reed G., Ist Lieutenant; Luff, F. E., 1st
Lieutenant; Springs, Elliott W, 1st Lieutenant; Tipton, W. D., 1st Lieutenant;
Vaughn, George A.. lst Lieutenant.

French Decorations
Commander of the Legion of Honor
Menoher, Chas. T., Major General: Patrick, Mason M., Major General; Mitchell,
Willilam, Brigadier General,

Officer of the Legion of Howor
Dunwoody, Halsey. Colomel: Thaw, William, Lieutenant-Colonel.

Kuight of the Legion of Honor

Gorrell, Fidgar 5. Colonel: Butterfield, A D, Lientenant-("olonel; Hartney,
Harold E., Licutenant-Colonel; Brereton, Lewis 11, Lieutenant-Colonel; Soubiran,
llwrt, Major; Riddle, Chas. ., Captain: Buford, Edward, Captain; [lall,
James  Norman, Captain; Morton, Captain; Rockwell, Robert, Captain;
Buer, Paul Frunk, 1st Licutenant: Cossady, Thomas (., 1st Lieutenant; Miller,
', 1., 1=t Liewtenant: Putonam, David, 1st Lientenant ; Tillman, F. A., lst Lieu-
tenunt: Turner, (i, W, Fvans, 1st Lieulenant.

rarr e Guerre | With Palm i

Aekerman, Joames H., 2nd Licutenant ; Atkinson, Thomas I'., 1st Lieutenant;
Avery, Walter L., 1=t Lientenant: Baghy, Halph Bridges, 1st Lientenant; Baker,
Mired Ik, 2ud Lieutenant; Barber, Newel, 2nd Lieutenant; DBeane, James, 1st
Lisutenant : Dender, Walter, 1st Lieutenant: Blake, Charles Raymond, lst Lieu-
tepant : Boldt, Tlerman 51, John, 15t Lientenant; DBorchers, Frederick Wm., 2nd
Lieutenant: Dreadford, Alford J., 1=t Lientenant: Brereton, Lewis T1., Lieutenant-
Colonel : Brown, Jasper, 15t Lientenant; Durger, Valentini, 2nd Lieutenant; Cal-
kins, William. 1st Lientenant: Carey, Edw, F., 2nd Licutenant; Carl, Pitt F., 1st
Lieutenant: Comey, George M., 1st Licutenant; Couke, Lucien H., Captain; Cot-
tar, Jolin, 1t Liewtenant ;. Cowart. William I3, Ist Lientenant ; Craig, Harry, 1st
Lientenant: Davis, Wichard, 2nd Lientenant; Dixon, Frank, 2nd Lieutenant;
tinodule, Alvin (°, 1=t Licutenant : Guilbert. Horace Moos, 18t Lieutenant: Hall,
James Goodwin, Tst Lientenant ;. Warmon, Bradley Baneroft, 2nd Lieutenant;
Hartney, Harold E., Lieutenant-Colonel; Healy, James A, Captain: Hirth, Fred-
erick K. 2 Lientenant : Hiteheoek, Boger W, 2nd Lirutenant: Hopkins, Amos,
1st Lietutenant: Joere, Alfred No 1st Lientenant; Kresge, Miles W, 1st Lieuten-
ant: lLake, Horace. 2nd Liewtenant: Lehr, Manderson, 1=t Lientenant: Lewis,
David Wilker, 2nd Liewtenant : Littaner, Kenneth I*, Major: Lovett. William W,
Jr., #nd Lieutenant : Lumsiden, John O, 15t Lieutenant ; Menoher, Chas, T, Major
Gieneral:  Mitehell, William, Brigadier-General;  Moody, Richard W., 2nd
Liewtenant : Moore, Frank M. 2ad Lientenant: Nelsom. Carlyle La Mar, 1sat
Lientenant: Newell James Milton, 2l Lieutenant: Noonan, Thomas W., 1st
Lievtenant ; Noring. Eroest G 1st Licutenant Page. Richard . M., 1st Lieu-
pepant s Pentioll, Paol. 2ad Lieatenant s Ponder, William I, Ist Lieutenant ;
Parter, Earl, 2wl Lientenant 3 Posey, Jolin AL 2od Liewtenant @ Putnam, David,
Ist Lientenant: Bealy, Colman, 2ml Lirntenant : Wich, Dominie Wm., lst Licu-
ternt 3 Sehaetler, Llovd, 2ml Lientenant : ShaiTer, Harry, 2nd Lieutenant: Tay-
lor, Willinm . U=t Bientenant s Verwholt, Howard W, Ist Licutenant; Wooten,
Lomes .. 2nd Lieatemant s Wright, Burdette 8, Captain,



202 ' Aircrart YeEar Book

Croix De Guerre |With Gilt Star)

Burger, Valentine J., 2nd Lieutenant; Cassady, Thomas G., lst Lieutenanmt;
Coleman, Thomas F., 2nd Lieutenant; Conover, Harvey, lst Lieutenant; Hill,
Raymond C., 1st Lieutenant; MacCormick, Russel, lst Lieutenant; MeCormick,
Russell C., Ist Lieutenant: Plummer, Charles W., ®nd Lieutenant; Ponder, Wil-
liam T., lst Lieutenant; Rancourt, John I., lst Lieutenant; Schauffler, William
G., Major.

Croir De Guerre (With Bilrer Btar)
Evans, Floyd E., 1st Lieutenant: Green, Adwin M., 1st Lieutenant; Green,
Paul M., lst Lieutenant; Merrill, Harold W, lst Lieutenant; Rhodes, Carlyle,
1t Lieutenant.

Croiz De Guerre ( With Bromze Star)

Chamhbers, Reed, Captain; Grier, Alexander, 2nd Lieutenant; Hill, Robert E.,
lst Lieutemant; Lindsey, Leon M., lst Lieutenant; Llewellyn, Frank Albert, 1at
Lieutenant; Noel, Roland Hall, 2nd Lieutenant; XNoyes, Stephen H., lst Lien-
tenant: Osgood, James, Captain; Rotharmel, Kennets, 2nd Lieutenant; Smnook,
Walter B., Captain; Thompson, Clifton, 2nd Lieutenant; Tompkins, Clarence B.,
Ist Lieutenant: Daker, Jamea C., Sergeant.

Croix De (Fuerre

Abernathy, T. J., 2nd Lieutenant; Allport, E. H., 2nd Lieutenant; Baer, P. F,,
1st Lieutenant; Barneby, W. V., 1st Lieutenant; Baucham, J. H., 2nd Lieutenant;
Biddle, Charles J., Captain; Bird, L. 5., 2nd Lieutenant; Butler, W. 0., Captain;
Campbell, D., lat Lieutenant; Chapman, C. W., 2nd Licutenant; Connelly, J. A.,
Sergeant; Coyle, A. J., 1st Lieutenant; Culbert, K. P., 2nd Lieutenant; Fleet,
C. C., 1st Lieutenant; Ford, C. W., lst Lieutenant; Garside, R., 1st Lieutenant;
Giroux, E., 1st Licutenant; ITall, J. N., Captain: Howell, 8. 1., lst Lieutenant;
Hunter, ¥. O'D,, 1st Lieutenant; Jones, A. H., 1st Lieutenant; Jones, H., Ser-
geant; Jones, Il., 1st Lieutenant; Jones, M., lst Lieutenant: Kerwood, C. W,
Sergeant; Kingsolving, C., 1st Lieutenant; Kyle, G. M., 1st Lieutenant; Larner,
G, DeF., 1st Lieutenant; Lehr, M., Sergeant; Meissner, J. A., let Lieutenant;
Merrick, C. 1., 1st Lieutenant; Mevers, P, 2nd Lieutenant; Moore, R. L., Ist
Lieutenant; Murphy, L. M., lst Lieutenant: O'Neill, R. A., 1st Lieutenant;
Ovington, C. L., 1st Lieutenant; Peterson, D. McK., Captain; Pollock, G., Cor-
peral; Porter, C. P, 2nd Lieutenant; Porter, K. L., 2nd Lieutenant; Powell, C,
R., 18t Lieutenant; Raible, J. C.. Jr.,, lst Lientenant; Rand, R. R., Sergeant;
Rheno, W. D., Corporal; Rickenbacker, E. V., Captain; Royce, R., Major;
Sedgwick, M. A, 2nd Licutenant; Seymour, M., lst Lieutenant; Simon, K. C,
dJr.. lst Lieutenant; Sinclaire, R., Sergeant; Stone, D)., Corporal; Thaw, William,
Major: Turnure, G. E., 1st Lieutenant; Urband, E. M., 1st Lieutenant; Wallace,
J. K., lst Lieutenant; Wass, W., Corporal; Wileox, C. H,, lst Lieutenant; Wins-
low, A, Znd Lieutenant; Wilson, J. V., 1st Licutenant; Woodward, H., Corporal;
Marr, Kenneth, Major.

Medaille Militaire
Connelly, J. A, Sergeant.
Founrragere
Thaw, William, Lieutenant-Colonel; Soubiran, R., Major; Hill, Dudley, Cap-
tain; Bridgman, R. C, Captain; Rockwell, Robert, Captain; Jones, Henry, lst
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Lieutenant; Dolan, Chas. H., Jr., 1st Licutenant; Dugan, William E, lst Lieu-
tenant.
Italian Decorations
tlold Medal of Valor
Coleman, De Witt, 18t Lieutenant.

Silver Medal of Valor
Hartney, Ilarold E., Lieutenant-Colonel: Bahl, James L., lat Lieutenant.
Officer of the Crown of Ttely
Glendinning, Robert, Major.

Knight of the Crown of Italy

Fleishman, Charles M., Captain; Maquire, Frank H., Captain; Bongiorno,
Philip, Captain; Spalding, Albert, 1st Licutenant; Kiel, O. B, Captain (3. C.)
{ Attached ).

ITtalian War Cross

La Guardia, Fiorella H., Major; DBahl, James I., lst Lieutenant; DBaldwin,
Raymond P., 1st Lieutenant; Beach, Arthur H., 1st Lientenant: Devin, Allen W,
1st Lieutenant; Bogart, Gilbert P, 1st Lieutenant; Clement, Arthur F.. 1st Lien-
tenant; Cochran, William ., 2Znd Lieutenant: Coleman, De Witt, 1si Lieu-
tenant; Collins, Kenneth G., lst Lieutenant ; Craig, Alexander M., 1st Lieutenant:
Dodds, Herbert ., 18t Lieutenant; Donnan, Fdmund A, 1st Lieutenant; Downs,
Norton, Jr., lst Licutenant ; Farquhar, Arthur 1), 1st Lientenant; Finkenstaedt,
Harry 8., 1st Lieutenant; Fitch, Willis 8, 1st Lieutenant: Frost, Donald (., lst
Lieutenant; Frost, William 0., 1st Lieutenant: Galehouse, Ira W., lat Lieu-
tenant; Hanley, James I, lst Lieutenant; Hart, Spencer L., 2nd Lieutenant;
Hering, George C., 1at Lientenant: Hopgson. Wallace, 1at Licutenant: Johnson,
Gosta, N., lst Lieutenant; Kennedy, James ., 2nd Lieutenant: Kilev. LeRoy D,
Ist Licutenant: Krueger, Herman F., lst Lieutenant; MaeGilvary, Paton, lst
Lieutenant ; Mitchell, Oble H., 1st Lieutenant; Park. John, 1st Licutenant: Pott-
hoff, William H., 1st Lieutenant; Rusaell, Auhrey (., lst Lieutenant; Shelton,
William D)., 1st Lieutenant; Sweetser, Norman. 1st Licutenant; Terry, Norman,
2nd Lieutenant: Watchorn, Emery E., Ist Lieutenant: Weyenhauser, Frederick
K., 1st Lieutenant; Wheeler, George W., 1st Lieutenant; Wilson, Alfred S, lst
Lieutenant; Wilson, Warren 5., 1st Lieutenant.

Rumanian Decorations
Crown of Rumania
Rea, William, 2nd Lieutenant; Shaw, Alfred I, 2nd Lieutenant.
Riar of Rumania with Arms
Powell, Lyle 8., Captain.

Belgian Decorations
Order King Leopold of Belgium
Menoher, Chas. T., Major General.

Knight of the Crown of Belgium
Wright, Burdette 8., Captain.

NAVAL AWARDS

A complete list of awarda for bravery and conspicuous service in Naval Aviation
has not yet been announeed. A preliminary list, as given to the press, stated that
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the Congressional Medal had Ilwen given to Lieutenant Tallet, and Gunnery Ser-
geant Hobinson, attached to the First Marine Aviation Foree in France.

b}
GROUND COURSES AND FLYING SCHOOLS
1A GroUxp UCoURSES

(OLLEGES, UNIVERSITIES AND SCHOOLS IN THE UNITED STATES. OFFERING PRACTICAL
OR THEORETICAL COURSES IN AERONALUTIUVS

Name Address
ACApEMY OF APPLIED AERBONAUTICS Irving Park Boulevard and Western
Avenue, Chicago, Tllinois.
CasTie GIRLS SCHoor Tarrytown-on-Hud=on. New York,
USIVERSITY oF CoLokaDo Boulder. Colorado.

KASSAS STATE AGRICULTURAL CoLLEGE Manhattan, Kansas.
MassacHUusETTs INSTITUTE oF TeEcH- Boston, Massachusetts.

XOLOGY
UNIVERSITY OF MicHIGAN Ann Arbor, Michigan.
PEXX8YLVANIA STATE UDLLEGE State College, Pennsylvania.
UNIVERKITY OF I'"EXNSYLVANIA I’hiladelphia, Pennzyvlvania.
Prrove USIVERSITY Lafayette, Indiana.
TurooP CoLLEGE oF TECHXOLOGY Pasadena, California.
Tvrrs CoLLEGE Tufts. Massachusetts.
COURSE CONTEMPLATED
GEoRGIA Scnool oF TecuxoLocy Atlanta. (eorgia.
UsivenrsiTy oF [LLINOIS Champlain, Illinoia.
lowa STATE COLLEGE Ames, lowa,
Ontio STATE UNIVERSITY Columbus, (hio.
STATE UNIVERSITY oF (MKLATIOMA Norman., Oklahoma.
Orecox AGRICULTURAL (COLLEGE Corvallis, Oregon.
SHEFFIELD SCIEXTIFIC Sciool oF YALE New [Haven, Connecticut.
UsIvERSITY

iB) Civiiasy Fryise Scnools
The following civilian flving achools are maintained by members of the Manu-
facturers Aireraft Association. Full information may be had by addressing the
plants named :

Name Addreas
AproManisE 'Laxe & Motor Co,
Flying hwoat school at Kevport. Kevport, New .Jersey.

BoEisag AIRPLANE COMPANY
CURTIsS AEROPLANE & Motor ('ORPORA-
TIOX Seattle. Washington,
Garden City, New York.
Roosevelt Field at
Mineola, Long lTaland, New York:
Atlantic City, New Jersey;
Newport Newsa, Virginia:
Miami, Florida.
Tnutruetion is offered in land and water-machine flying.
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Name Address
Dayrox-WeicHT AIRPLAXE CoMPARY Duyton, Ohio.
GALLAUDET AlmerarT CoRPORATION 30 East 42nd Street, New York, New
Gallandet Aviation School, Ine, ork.
East Greenwich, Rhode Tsland.
GrExx L. Martix CoMPANY Cleveland, Ohio.

WestT VieGixia ArrcrarT CoMPANY Wheeling, West Virginia.
Schools at Princeton, New Jersey,
and Davtona, Florida.
The Goodyear Tire & Rubber Company, Akron, Ohio, maintains a school for
balloons and dirigibles.

XI
UNITED STATES AERTAL MAIL STATISTICS

[A) PERFORMANCE AND (0ST
NEW YORK-WASHINGTON ROUTE

—— e

Mav 15 e, 1 Jax, 1 ArR. 1 TOTALSR
™ O O T AND
sEPT, N pEC. 11 MAR, A1 JUx, a0 AVERAGES
18184 191R 1919 1919 1918-19
1 Total cost operation .. $42 80060 23381500 £41.267.03 $42.304.70 $160,188 32
2 (Cost per mile, average A4 .03 31.25 87 AT
Cost per ton-mile .. ... R eI VR SR AR A
Cost per flyving hour ... 4188 4568 80.64 60.07 63.08
Cost per mile overhead AR ek 42 27 2R
Cost per mile, flying ... A7 A9 28 20 20
Cost per mile, mainte-

MWARCE ., o 20 A i 40 A0
Pounds mail carried ... 66,580, Al420, a1.125, 48,942, 218,073,
Miles flown ........... 68974, 30175, 32055, 48.530, 184,034,
Time in air........... 890hHn 508h 12m 460h 24m  669h 5Tm  2,528h 38m
Average speed, miles per

hour _............. 5. Tl 72, T2, 72.
Miles per gallon gasoline 4.52 +.05 $.35 360 4,08
Number trips possible .. 477, 3a, 311. 270, 1,474,
Number trips made . ... 440, oz, 241. 254, 1,268,
Per cent. performance .. 04, 0. Ha. 3. Nz,
Forced landings .. ... .. 23. a1, 30, 28, 104.

Mechanical troubles .| 13, 0, 12, 7. 41.

Weather ............ = 2. 18, 21. i3,

(dther causes . ....... 0. 0. 0. 0. 0.
Falls, total number .. .. . 1. 0. L. 42,

Fatal . .ocoivsovaanay 0. 1. 0. 0, 1.

Wounded ... ... .. 0, LI 0. 1. 1.
Number planes operated 18, 18. 10. 5 35. 22,

1 Coats include: (las, gresse and oil. office force, operation of motoreveles and truocks;
rent, light, fuel, power, telephone and water; miseellaneons, pilots, mechanics and helpers.
repairs wind qeecessories, interest on investiment, departmental overhead charge.

2 Obtained by dividing miles flown into. tofal cost of operition,

3 Tnereased average ecost per mile on guarters October 18t o December 31st, 18918, and
Jamunary 1st o March 30=t, 1919, is die to laving out fields, experimental work, ste.

4 Of these, one was a fatality which resulted from an wspplicant endesvoring to demon-
strate hix ability tn fly one of the air mail "planes.

4 Number of planes operated April st to June 30th, 1919, include ‘planes on New York-
Clevelond run, working out o scheduole, etr, Houte was not established officially until July
1at, 1918,
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CHicAG0-CLEVELAKD RouTE

May 15 to June 1 to Totalas and
May 31, 1919 June 30, 1919 Averages
i Total cost operation ............. 87,514.15 $12,304.87 $19,819.02
Cost per mile, average ............ | i 61
Cost per tom-mile . Cooiiciiiioniil wyseanes  wEdaeNmie el
Cost per flving hour .............. 55.38 50.40 52.88
Cost per mile, overhead ......... .. AT AT AT
Cost per mile, flying .............. 21 20 20
Cost per mile, maintenance ....... 33 20 24
Pounds mail carried ........... . 0033 20.003. 20.936.
Miles flown ..................... 10,653, 21,880, 32,342,
Time in air ..................... 135h 44m 224h 55m 360h 39m
Average speed miles per hour ..... 78, 0a. B7.
Milea per gallon gasoline ......... 2.80 2.22 2.58
Numbher trips possible ............ 48, 5l. 09.
Number trips made ............... 446, 49, 95.
Per cent. performance ............ 04, 96, 08,
Forced landings ................. 0. 0. 0.
Mechanical troubles ............ 0. 0. 0.
Weather ....................... 0. 0. 0.
Other causes 0. 0. 0.
Falls, total number ._............ 1, 0. 1.
Fatal ... 1. 0. 1.
Wounded ...................... 0. 0. 0.
Number planes operated .......... 14, 16, 15,

1 Costa Inelude: 'I]--a..r Grease and 0il, Office Force, Operation of Motoreyeles and Trucks;
Rent, Light., Fuel, Power, Telephone and Water: Blircellaneous, Pilots, Mechanics and
Helpers, Repairs and Accessories, Interest on Investment, Departmental Overhead Charge.

(B} ItesmizaTioNn oF Cosats

REW YORK-WASHINGTON CLEVELAND-CHICAGO
From Mav 15, 1914 From May 15 1918 From May 15 1819
to Dec, 31, 1618 to.June 30, 1019 to June 30, 1019
Aver- Aver- Aver-
Total i Total e Total i
mila il mile
Gasoline ... ... .0 $6,772.65 K11 £13.704.15 A4 $3.423.09 105
Grease and oil .. ..... i 1,4990.40 014 3,284,190 D18 461.71 N4
Office foree ......... 2544 .50 22 T.413.14 041 1,522 8T AT
Motoreyeles and trucks | 4.565.00 | 044 10,218.40 | 055 728,88 | .02
Rent, Fuel. Light.]|
Power,  Telephone, |
Water .....0viana 2.751.19 D20 A.052.55 031 562,80 017
Miscellaneous .......| 5.524.31 063 17.148.64 093 2,429.21 075
Pilota . vivvaniise 80883 0na 1903217 08 2,679.45 82
Mechanics and helpers |15,063.47 440 3222161 dva 2,830,563 047
Repaira and acces
BOTies ... 14.041.41 36 22 924 33 124 2,534.01 078
Interest om  invest |
mient s e kR T.285.30 71 14.182.96 Kirki 1,267.60 039
Departmental over:
head charge ......] 6.950.78 a7 13,606.18 074 1.360.07 043
Tobal 5 irigl | TH.G10.50 g4 &160,188.32 BT £10.810.02 K]
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AErRIAL Ma1n Pivots

Applications for appointment as aerial mail pilots may be made to the Second
Apsistant Postmaster General, Mail Service, Post Office Department, Washington,
District of Columbia.

Qualifications ghould be stated in detail with special reference to cross-country
flying, aerial navigation, radio work and total number of hours' air experience.
Five hundred hours in the air are considered desirable. Each application should
be accompanied by three letters of recommendation from persons familiar with
the qualifications set forth.

Salaries are $2000 per annum, with automatic increases of 2200 for every
additional 30 hours of flying up to and including the $2800 grade. Promotions
up to and including the $3600 grade, will be based on special qualificationa re-
vealed in the pilot's service, such as unusually meritorious work, executive abil-
ity, exceptional knowledge of merial navigation, skilfulness in radio telegraphy or
telephony, aeronautical instrumentation, ete.

AeRIAL PosTacE BaTES

The use of distinctive aerial mail stamps are no longer necessary and mail
matter for despateh by airplane is treated in the same manmer as other first
class mail and subject to the same rates of postage and conditions except that
no article may be despatched by airplane which exceeds 30 inches in length and
girth combined. Senders may arrange with postmasters to have letters des-
patched by aerial mail. The main function of the Aerial Mail Nervice is to ad-
vance the greatest quantities of mails between such selected points as may war-
rant the operation of this special serviee.

When the aerial mail was first established, special stamps were issued and the
rate was 24 cents per ounce. Then a reduction to 10 cents was made and
finally the rate became 6 cents, with the use of either airplane stampe or regular
ones with * Aerial Mail " conspicuously marked on the envelope. On July 18th,
1919, the standard domestic rate of 2 cents an ounce was put into force.

A special delivery stamp, now as always, insures still greater expedition of
letters at the point of delivery.

X1I
GOVERNMENT ORGANIZATIONS COOPERATING IN DEVELOPMEKT OF
AERONAUTICS

NATIONAL ADVIBORY COMMITTEE FOR AERONAUTIUVS

D BUILDING, 414 ATREET AND MISSOUR] AVENUE, WASHINGTON,
DISTRICT OF COLUMBIA

Dr. Charles D, Waleott. ... oovivriersmanaririenevninaa. Chairman
DI 80 W Btrat ol s o s s e e e SHecretary
Dr. Joseph 8. Ames.............. Chairman, Executive Committee
veorpe W, Lewis. ... coiiiiivan i canaa Executive Officer
John F. Vietory. .. Assistant Secretary and Special Disbursing Agent
Col. Thurman . Bane. U. 8. A, Dr. Charles F. Marvin
Capt. T. T. Craven, U, 5. N. Maj. Gen. Charles T. Mencher, U. 8. A,
Dr. William F. Durand Dr. Michael 1. Pupin

Dr. John F. Hayford Rear Admiral D. W. Taylor, U. 8. N.
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The National Advisory Committee for Aeronautics was appointed hy the Presi-
dent, pursuant to act of Congress approved March drd, 1915 (naval appropria-
tion act, public No. 273, Sixty-third Congress). Its membership consists of two
officers of the Smithsonian Institution, the United States Weather Bureau, and
the United States Bureau of Standards, together with five additional persons
acquainted with the needs of aeronautical science, or skilled in aeronautical
engineering or its allied sciences. All the members, as such, serve without com-
pensation.

The duties of the committee, as provided by Congress, are to supervise and
direct the seientific study of the problems of flight, with a view to their prac-
tical solution, and to determine the problems which should be experimentally
-attacked, and to discuss their solution and their application to practical ques-
tions.

Under the rules and regulations formulated by the committee and approved
by the President, technical aubeommittees have leen established whose general
duties are to aid in determining the problems in their respective hranches of
the aeronautical field to be acientifieally attacked, bringing to bear the knowl-
edge derived from experimental investigations conducted in all parts of the
world, and to endeavor to eoordinate the research and experimental work in-
volved in the study of problems agreed upon. These subcommittees are com-
posed in part of specinlly appointed representatives of the Army and Navy Air
Services,

Under the law the commitiee holds iteclf at the service of any department or
agency of the Government interested in neronautics for the furnishing of informa-
tion or assistance in recard to scientific or technical matters relating to aero-
neutics, and in particular for the investigntion and study of problems in this
field with a view to their practical solution.

The committer may also exercise its functions for any individual, firm, asso-
ciation, or corporation within the United States, provided that such individual,
firm, association, or corporation defray the actual cost involved.

The committee directly conduets scientific research and experiment in aero-
nautics at its research laboratory and associated buildings at Langley Field, Vir-
ginia, a section of which has been set aside by the War Department for its use. A
clear distinction existe between scientific research in aeronautics as conduected by
the committee and engineering research or development as conducted by other
agencies,

Aeronautical information is being gathered by the commitiee in England,
France and Italy and plans are being made for similar work in Germany and

Austria.

X1
PERMANENT AIRDROMES (AIRPLANE HARBORS) AND SEAPLANE
STATIONS IN THE UNITED STATES AND DEPENDENCIES, AND
MEXICO.
{Total to January lst. 1918, 115)

The following list gives the location, name aml =ize of permanent airdromes
{airplane harbora) and seaplane stations in the United States and dependencies,
and Mexico, The letter, or group of letters, following the name of states and
territories, and the number preceding the name of localities are the recognition

UNIVERSITY OF MICHIGAN
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marks, as adopted by the Army Air Service, which are to be permanently dis-
played on the airdromes listed.
The list includes in particular:
(1) Army Flying Fielda (active and inactive) ;
{2) Naval Air Stations;

1) Aerinl Mail Fields;

{4) Municipal Airdromes;: and
(5) Commercial Airdromes.

ArproMEs

63

40

(PerMaxexT ArrraAxE Harsors) AND SEAPLANE

Statioxs i¥y TnE Usrrep StaTes axn DEPENDENCIES

City Name of Field Type
ALABAMA (AL)
Montgomery Taylor Field Army
ARIZOXNA (AR)
Tucson Municipal

ARKANSAS (ARK)
Lonoke Eberts Field Army

CALIFORNTA (CA)

50 Redwood City  Redwood City Aviation
School Commercial
23 Riverside March Field Army
N2 Sacramento Mather Field Army
1 San Diepo Rockwell Field Army
{North Teland) Naval Air Station Navy
San Pedro Chaplin Field Commercial
26 Santa Barbara Loughhead Seaplane Sta-
tion Commercial
4 Venice T. H. Ince Flying Field Commercial
T. I1. Inee Seaplane Sta-
tion Commercial
CANAL ZOXNE (CZ)
Balboa Fort Amador Army
Coco Solo Naval Air Station Navy
{ Colon Harhor)
Cristobal France Field Army
DISTRICT OF COLUMBIA (DC)
Anacostia Aerial Defense Station Navy
Washington Bolling Field Army
FLORIDA (FLA)
Arcadia Carlstrom Field Army
Dorr Field Army
Key West Naval Alr Station Navy

Miami Chapman Field Army

Remarks

208 acres, near
San Francisco

Seaplanes and

Airplanes

Scaplanes only
$00° x 1200

Seaplanes only

Beaplanes only

Seaplonea only

Keaplanes only
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City

Miami
Pensacola

48 Americus

73 Macon
121 Waycross
Honolulu

Coeur d’Alene

32 Belleville
189 Chicago

Rantoul

145 Roeck Ialand

18 Evanaville
82 Kokomao
64 New Castle

97 Wabash

50 Des Moines

Fort Riley
32  Wichita

15 lake Charles

Aberdeen

Name of Field Type
FLORIDA {FLA) (Continued)
Marine Corps Field Navy
Naval Air Station Navwy
GEORGIA (GA)
Routher Field Army
Fair Grounds Municipal
Municipal
HAWAIIAN ISLES (HI)
Luke Field Army
IDAHO
Municipal
ILLINOIS
Scott Field Army
Grant Park Field Air Mail
Ashburn Field Commpercial
Chanute Field Army

Framing Field Commereial

INDIANA (IX)

Evanaville Aero Club Field Commercial
Kokomo Aviation Com- )
pany Field Commercial
Roge City Aviation Com-
pany Commercial
Service Aviation Training
and Transportation
Company Commercial
I0WA (IA)
Herring Field Commereial
KANSAS [(KB)
Camp Funaton Army
Strattford Field Municipal
LOUISIANA (L)
Gerstner Field Army

MARYLAXD (MD)
Aberdeen PProving

Grounds Army

i,
LINIVERSITY

OF MICHIGAN

Kemarks

Seaplanes only

Triangle shaped
1,

At Ford's
Izsland

1680 Acres

2000° x 12007
) @eres; on
lLake Shore
Front

Ae. C. of II-
linois

30007 x 2040/

1750" x 1200*

L0 acres

2400° x 1200°;
Good
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21
31

48

10

City Name of Field Type Remarks
MARYLAND (MD) (Continued)
College Park  Air Mail Field Post Office 50 acres. On B,
&0.R. R, Ty
mi. N.E, Wash-
ington, D.C,,
Post Office
MASSACHUSETTS (MS)
Bedford Curtiss Flying Field Commercial Curtiss Aero
Corp'n.
Taunton King Flying Field Municipal 1288 x 774
MIUCHIGAN (MI)
Battle Creek Camp Custer Army
Detroit Municipal  5280' x 2040
Morrow Field Army
Packard Aviation Field Commercial Good
Mount Clemens Selfridge Field Army
MINNESOTA (M)
Minneapolis  Twin Cities Field Air Mail 100 Good acres

(000" x 1125)
5 mi. from P.0O,

Curtiss Air Port Commercial 2000° x 300°
MISSISSIPPI (MP)
West Point Payne Field Army
MISSOURI (MO)
Kansas City Municipal 2000’ square
MISSOURI (MO)
Saint Louis Forrest Park Alr Mail 100 aeres (825
x 525') A mi
SW of P.O.
MONTANA (MA)
Billings Municipal In preparation
NEBRASKA (NE)
Omaha Ak-Sar-Ben Field Ajr Mail R0 acres, A1
mi. SE of Post
Office
NEVADA (NA)
Battle Mountain Municipal
NEW JERSEY (NI}
Atlantic City  Air Port Commercial About 3500° x

asng’  Curtiss
Flying Station
Cape May Naval Air Station Navy Beaplanes only

LINIVERSITY OF MICHIGAN
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City Name of Field

Type

NEW JERSEY (NJ) (Continued)

107 Hasbrouk HeightsWitteman-Lewis Field Commercial

54 Keyport Acromarine Field Commercial

7T Newark Heller Field Air Mail
NEW YORK

Remarks

BUW amcres, 1 x
W mi. Witte-
man-Lewis Air-
craft Corp.
1800 x 400 —
Aeromarine
Plane & Motor
Co.

47 acres, 4 mi.
XNE of Post OF-
fiee adjoining
Golf Links

(N for Western half of State and Y for Eastern half.)

(L for Long laland)

* Aerodromes situated on Long lsland are listed
Long Island.
Y-52 Albany Quentin Roosevelt Field
Lake Placid
N-30 Lockport Curtiss Field
Newdorp, Staten
Island Aerial
Const Defens
Station
Loxa IsLAXD
L-8 Amitvville Sperry Station
Baldwin Ordnance Field

Belmont Park Air Mail Field
Central Park  Ace Flying Field

.. W, F. Flying Field
(. W. F. Engineering

Company )
Commack Brindley Field
Cﬂlﬂ.ij‘.‘.’“l‘ Hperr_v Field

Garden City Mitehel Field
1.-4 Hemnatead Moosevelt Field
Minenla Marelhurst Field
Port WasrhingtonSeaplane Station
I-5 Rockaway Naval Air Station

under New

Municipal
Commereial
Commercial
Army

Commereial
Commercial

Post Office
Commercial

Commercial

Army
Commercial

Army
Army
Army
Commercial
Navy

York City and

A00° x 600"
Excellent Field

1230" x 800"

Keaplanes only
1500° x 600" x
200" Ordnance
Engineering
Corporation

1300 x 600" Air-
craft Engr.
Corp.

3 mi. W of
Farmingdale

20000 x 10007
gonil. Lawrence
Sperry Air-

eraft Corp.

303 acres

A0 neres
Reaplanes only
Seaplanes  only
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ity
Wantaugh
Rochester

Favetteville

Name of Field Type Remarks
Lufberry Field Commercial §00° x 600
Municipal 1800" x 1800".
In preparation
NORTH CAROLINA (XC)
{Camp Bragg) Pope Field Army

OHTIO (0O)
31 Bryan Air Mail Field Post Office
27 Cleveland Woodland Hills Park Munieipal 1100 x 500°,
Used by Air
Mail service. 5
mi. SE of
Cleveland Post
Office
127 Cleveland Glenn Martin Field Commercial I. shaped 3000’
x 300 E-W
and 1300° x
200" N-5, 8 mi.
NE of Cleve-
land
42 Dayton McCook Field Army
(Fairfield) Wilbur Wright Field Army
Bouth Field Commercial 2300° x 2125
Dayton Wright
Airplane Co.
Warren Packard Park Commerecial
OKLAHOMA (OK) '
Fort Sill Poat Field Army
Tulea Curtiss  Southwest Air- Commercial 1800° x 2300°
plane Co.
PEXNSYLVANIA ()
Bellefonte Air Mail Field Postal 40 acres 114 mi.
W of Belle
fonte Post Of-
fice
Essington Essington Aviation Commercial Seaplanes only
School On the Poto-
mac
( Bustleton ) Air Mail Field Post Office 45 acres, 1 mi.

Scranton

from Bustle-
ton Sta. on the
Holmesburg
branch of the
Penn. R. R. 14
mi. from Phila.
City Post Of-
Office
Municipal

RIBICECIT il Tl i
UHIVERSITY OF MICHIL



304 Amrcrarr Year Boox

City Name of Field Type Remarks
PHILIPPINE ISLANDS (FPI)
Cavite Aerial Coast Defense Sta- Army
tion

TENNESBSEE (TN)

Bristol Municipal
Millington Park Field Army
TEXAS (TX)
Benbrook Carruthers Field Army
Everman Rarron Field Army
Ft. Worth Hicks Field Army
Taliaferro Field Army
TEXAS (TX) Continued
Houston Ellington Field Army
San Antonio  Kelly Field No. 2 Army
Waco Rich Field Army
Wichita Fallse Call Field Army
VIRGINIA (VA)
Hampton Langley Field Army
Naval Air Station Navy Beaplanes only
WASHINGTON (WSH)
Spokane North West Airplane Com- Commercial 5000" x 3000
pany
WISCONSIN (W)
Eau Claire Eau Claire Aero Corp. Commereial 2000 x 2000’
46 La Crosae Municipal
33 Milwaukee Milwaukee Air Port Municipal
WYOMING (WY)
Cheyenne Fort D. A. Russell Army 000 wyards x 700
yards
MEXICO
Mexico City Valbuena Airdrome Army

(The British Air Attaché reports that no permanent airdromes are to be
lieted as yet from Canada.)

XIV
EMERGENCY LANDING FIELDs IN THE UNITED STATES

Following is a list of emergency landing fields in the United States which have
been inspected and classified, or which are known to be in accordance with tenta-
tive designations given in the list; or are in actual course of preparation. In
many instancea work is being prosecuted om municipal and other airdromes.

The emergency list totals approximately 1,000, These fields are to be regarded
as merely the first step in the establishment of air harbors. Contrasted with
the 115 permanent fields or eeaplane stations they become an incentive to the
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immediate establishment of a nation-wide system of aerial stations and terminals.

The numbers at the left-hand side of this landing field list are those which
have been assigned by the Army Air Service in connection with the national
system of city numbering; under this system all municipalities of 2,000 popula-
tion or over have been assigned numbers in accordance with a definite geographical
program. The work of numbering cities of all the states in the Union has not
as yet been completed.

Every atate is being given a letter symbol,

to the air tourist as AL-T2, and a0 on.

No.

72
22
13
38
34

87
29

55
a3

18
49

71

LaxpiNag Frenps

ALABAMA (AL)
City Name of Field
Albany
Andulusia
Anniston
Athens
Bay Minette
Birmingham
Brewton
Centerville
Demopolis
Enterprise
Eufaula
Eutaw
Fayette
Florence
Gadaden
Hunteville
Hurtshoro
Jasper
Mobile
Ozark
Snelling
Thomsville
Tuscumbia
Vernon

Camp McClellan

Fair Grounds

ARIZONA (AR)
Douglas Parade Ground
Flagstaff
Grand Canyon
Holbrook
Kingman
Maricopa
Phoenix
Prescott
Tueson
Yuma
Wileox

Type
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency

Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Permanent

Emergency
Emergency

UNIVERSITY OF M

Anniston, Alabama, is thus known

Remarks

1825 x BH0*
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ARKANSAS (ARK)
XNo. City Name of Field Type Remarka
Arkadelphia Emergency About 40 acre
Batesville Fmergency meadow
Berryville Emergency
Brinkley Emergency
Buffalo Creek Emergency
Danville Emergency
Dardanelle Emergency
DeWWitt Emergency
El Dorado Emergency
Fayetteville Race Track Emergency
Forest City Emergency
Fort Smith Emergency 180 aecre fleld:
Country Club,
Golf Course

Harrison Race Track Emergency

Hazen Fmergency

Helena Emergeney

Hope Emergency

Hot Springs Country Club Emergeney Golf Links

Joneshoro 30 acre rec
tangle

Little Rock Emergency

Marked Tree Emergency 343" x 900’

Newport Emergency

New Boston Emergency

Pine Bluff Emergency

Prescott Emergency

Stuttgart Emergency

Texarkana Country Club Emergency

Warren Emergency

Wynne Emergency 320° x 845'; 40
acres

CALIFORNIA (CA)
73 Alameda 3000° x 3000°,

dangerous,
BWAMPY

Arcadia Ross Emergency Army DBalloon
School

40 Bakersfield Emergency 1200’ x 000’
Bay Point Emergency 400" x 1000°
Beaumont Emergency 400" x 1000°

71 Berkeley Emergency 10 acre fleld;

not good
Bloomington Emergency 2000° x 2000
Blythe Emergency
Brawley Emergency
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Ao

2
s

113

33

15

b2 |
s

4
82

i
106

87

4l

114

36

62

City Name of Field
Calexico
Calipatria
Chinese
Chino
Chico
Colusa
Corona
Cottonwood
Daggett
Dominegoni
El Uentro
Eurcka
Fallbrook
Fresno
Gridley
Hemet
Hollister
Lancaster

Calipatria

Madera
Marysville
Maxwell
Mecea
Merced
Modesto
Mojave
Needles
Newman
Oakland
Oroville
Palmdale
Pasadena
Petaluma
Portersville
Quincy

Red Bluff
Redding

San Bernardino
San Fernando

Canal

Altedena Country Club

Wilke Mentz

Ban Francisco Marine Exposition Grounds

{ Ft. Mason)
San Francizeo Presidio of California
San Francisco

San Franciseo Naval Air Station
San Jose Field No. 1

Field No. 2

Chevrolet Motor Car Co.

Type
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergeney

Emergency
Emergency
Emergency
Emergency
Emergeney
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Fmergency

Kemarkas

800" x 1000

D" x 15007

HOH" x 20
S00° x 1500

S0 x Towy
1500° x 2500°
300" x 900’
GO x 1504
1000° x 500

1500 x 3000
1200° x 700 ;

1800 x 6000°

1500 x 20:00*
2000' x 1500°
1000" x GO0

4000" x 1000’

800" x 1500
2640 x 3000
000" x 500
1000° x 1500
2000" x 12007
200" x 800"

2000° x 600

Government Supplies at

hand

Government Projected

Emergency

Emergency

1 mi. square,
smooth
Small

iIF MICHIGAN
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Mo City Nams of Fisld Tupe Remaris
CALIFOENTIA Ay o Comlinued )
Epadra Emergeney  Simr x Jar'

83 Secktem Piunds Aviatiom Field Emergency About  13er x
) race
track

Temerula Emergency 153w x 100y
4 Venice Emergency 404 x 1200
99 Weewlland Emergency

Wiwsd lawn Emergency G0N x 36007

COLORADO (COL)

Aguilar Emergency
43  Awpin Good Field
33 Buena Vista Good Field

Burlington Good Field

37 Colorado Springs Emergency

59 Denver Chessman Park Emergency City Park Race
Track

Denver Curtiss-Humphreys Good
Flagler Good
46 CGlenwood
Springa Good
40 (irand Junction Good
Limon Good
18 Tuehlo Emergency
Hed 1T (Good
26 Halida CGrood
7 Trinidad Emergency
CONNECTICUT (CO)

30  Ansonia Emergency 200" x 200°

88 Hartford Goodwin Park Emergency 150" to 30 x
MF

61 Meriden BEmergency

72 Middletown Connecticut Industrial Emergency 500" x 600’

Sehool for Girls

35 New London Mitchel Bmergency Next to New
London  Ball
Field

Pawcatuck Emergency
01  Plainville Emergency 400" x 1200
DELAWARE (DEL)
Middletown Harry C. Drayton Emergency 2200’ x 900’
Newark Emergency
Wilmington Emergency
FLORIDA (FLA)
Avon Park Fmergency
Baldwin Fmergency
Bartow Emergency
Bonifay Emergency 060° x 900’
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Nao. City Name of Field Type Remarks
Bradentown Emergency
Brooksville Emergency
Daytonia Beach Emergency
De Funiak
Springs Emergency 325 x 8253’
De Land College Arm Golf Course Emergency 200" x 1000
De Land College Arm Hotel Emergency
Eustis Emergency
Fort Meade Emergency
Fort Myers Emergency
Fort Pierce Emergency
Gainesville Oval Emergency
Gladecrest Emergency
Glendale Emergency
Hobe Sound Emergency
Immokalee Emergency
Jacksonville Camp Johnson Emergency Rifle range
Kissimmee Emergency 1350°' x 850°'; L
shaped
Lakeland Emergency
Lake City Emergency 1800° x 500
Leesburg Emergeney
Live Oak Emergency 1150° x 1000°;
L shaped
Marianna Emergency 1350 x 1350
Moorshaven Emergency
North Labelle Emergency
Ocala Emergency
Oceechobee Emergency
Orlando Fair Grounda Emergency
Ormond Emergency
Peneacola Navy Blimp School Emergency 100 x 800°; sup-
plies
St. Augustine Emergency
St. Cloud Emergency
Sanford Emergency
Seabreeze Emergency Beach
Sarasota Emergency
Tallahassee Emergency 1200' x 500'
GEORGIA (GA)
53  Albany Curtisa Emergency Triangle shaped
70  Ashburn Emergency
81 Athens C. C. Golf Links Emergency
40 Atlanta Candler Country Club
122  Augusta Camp Hancock Parade Grounds
Belleville Emergency
16 Blakely Emergency 250" x 150
36 Buena Vista Emergency

MICHIGAN

R EBCITY AL &
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No. City Name of Field Type Remarka
GEORGIA (GA) (Continued)
20 Canton Emergency
9 Columbus Race Track Emergency
83 Cordale Emergency
Cumberland
Island Emergency Beach
37 Dawson Fmergency
109 Douglas Fmergency
Ellaville Emergency 1200° x 1200°
00 Fitzgerald Fmergency 1500 x 900
60 Fort Valley Emergency Triangle shaped
Gracewood Emergency
43  Griffin Emergency 1200° x GO0
Helena Emergency
B3 Hawkinaville Emergency 1200' x 750
2 LaFayette Emergency
107 McRae Emergency
73 Macon Camp Wheeler Emergency DParade Grounds
31 Marietta C. C. Golf Links Emergency
61 Marshallville Emergency 000" x 1200
98 Milliedgeville Golf Course Emergency 430 x 1500
62 Montezuma Curtiss Emergency 1200" x 1500°
85 Moultrie Golf Course Emergency 1800° x 750
Oglethorpe Emergeney  1200° x 900/
Omaha Emergency
Plains Emergency 450" x 1200
23 Richland Emergency
4 Home Emergency
131 Savannah Daffin Park Emergency 470" x 1200
26 Shellman Emergency 1200 x 750°
Sugar Valley Emergency 900" x 700
128 Sylvania Emergency
64 Sylvester Emergency 470° x 1200
45 Thomaston Emergency 000" x 600’
#4 Tifton Emergency 300° x 900’
03 Valdosta Race Track Emergency 300° x 900
116 Vidialia Emergency
123 Waynesboro Emergency
Wrens Emm
IDAHO (ID)
Athol Emergency
Belmont Emergency
Coeur d"Alene Municipal 1060 acrea
C'orbin Emergency
Garwood Emergency
Hayser Emergency
Maoseow Emergeney  2500° x HHHY
Rathdrum Emergency

iIF MICHIGAN
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Na. City Name of Field Type Remarks
Twin Lakes Emergency
ILLINOIS (IL)
118 Abington Emergency 1500" x 1800
136 Aledo Emergency 000° x 400
49 Alton Emergency 5280 x 3000
189  Aurora Emergency 1200" x 600
Avena Emergency 5280 x 2640'
Beckemeyer Emergency Large
203 Delvidere Emergency 80 acres
Blandenville FPoor Farm Emergency 80 acrea
110 Bloomington Country Club
36 PBreese Race Track Emergency 15 mile
Brownstown Emergency 1200' x 000
Caberry Emergency 300" x 2500’
03 Carlinville Emergency 1100° x 1300
A7 Carlyle Emergency 1200 x 400/
62 Carrollton Emergency 1200° x 600°
7 Cartersville Dr. Farrill Emergency 600" x 1200°
56 Casey Emergency 1300' x 1300
Cedar Point Emergency
48  Centralia Emergency 500" x 1800
#8  Champaign Country Club Emergency
73 Charleston Emergency 2640" x 1320°
Chataworth Haberborn Farm Emergency
Ind Chicago Jackson Park Emergency
96 Clinton Emergency 1500’ x 1200
Corina Emergency 1200° x 1200
Damianville Emergency
101 Danville Old Soldiers’ Home Emergency
90  Decatur Emergency
Delavan Ross Emergency 1800 x 1800°
Dennison Emergency 60 acres
Dow Emergency 1000" x 1000
Dupe Ewmergency 1500" x 1500/
1% Du Quoin Emergency
81 Effingham Emergency 1200" x 1600
193 Elgin Hornbeck Farm Emergency 1000° x 12007
Elmwood Emergency 300' x 100
Fallon Emergency 2000° x 2000
28 Fairfield Emergency 1600’ x 1600
Fieldon Emergency &0 acres square
Freeburg Emergency 1500' x 900
123 Galesburg Galeshurg Driving Park Emergency Oval 14 mile
track
Galesburg Schilo Farm Emergency
Galesburg Bar Country Club Emergency
6% Girard Emergency 200" x 1200’

UNIVERSITY OF MICHIGAL
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No. City Name of Field Type Remarks
ILLINOIS (Continued)
Goreville Emergency
Gorham Emergency
Greenup Emergency
51 Greenville Emergency 1300° x 1300/
Harvel Emergency
103 Havana Emergency 2500° x 1500/
Hettick Emergency 1320' x 1320
44 MHighland Emergency 12007 x 1000
Hinkley Emergency
54  Jerseyville Emergency 1800" x 2000
158 Joliet Fmergency
133 Kankakee State Insane Asylum Emergency 2000 x 2000
Keenes Emergency
Kempton Emergency 700" x 500
149 La Salle Emergenev 800" x 400
Le Harpe FEmergeney  1400° x 1400°
Le Roy Emergency  2000° x 2000
85 Lincoln Emergency  1320" x 1320
50 Litchfield Emergency 1300° x 2000
Lora Emergency
106  Macomh Emergency 600" x 800°
Malta Emergency 12000 x 1200
6 Marshall Emergency 40 acres
35 Muaseoutah Emergency 20000 x 2000
74 Mutoon Emergency
156 Mendota Emergency 15007 x 150M)"
Meredosia Emergency  1300° x 6007
3  Metropolis Emergency
122 Monmouth Emergency 80 ameres near
Country Clul
a7 Monticello Emergency  1000" x 1000
Mantroas Emergency
151 Morris Nasclmll Park Fmergency  S00° x 100"
Morrisonville Emergency  2000° x 2000
A7 Mount (live Emereeney
=1 Mount Sterling Fair Grounds Ewergeney  1500° x 1500
24 Mount Vernon Enuergeney
& Mlir]pll}'-ulmi‘u Emergeney 25000 x Jo00*
New Baden Emergeney T30 x | 3200°
New Memphis Fuergeney  1300° x LN
b Newilon "..llll'l‘:rlll":\' T |
thlin Famercones 13200 x 1320
lom Famergeney 500 x 2o’
41 Olney Emergemey
141 itawa King Emergeney S’ x Siny
71 Puna Fuiereeme-y P3| 300
119 1"eoria Peorin Driving Park Emergeney 1 mi. oval

T

1
s
i
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APPENDIX 313
No. City Name of Field Type Remarka
Peoria Fair Grounds Emergency 3060° long
Percy Emergency 1500° x 900°;
; Alfalfa field
Pierron Emergency 1500° x 400°
18 Pinkneyville Emergency 1500° x 800
128 Pontiac Poor Farm Emergency 1800 x 1800"
147 Princeton Emergency 1800° x 1800
Ramsey Emergency 2000° x 1200
Robinson Emergency 600’ x 600°
202 Rockford Drill Grounds Emergency 2500° x 2500
145 Rock TIsland Emergency
68 Rood House Emergency 1200° x 1200
Roseville Emergency 1200° x 1500’
Sadorus Emergency 300° x 900°
Saint Elmo Emergency 2500° x 1000
Baint Jacob Emergency 1200° x 600°
30 Salem Emergency 1800 x 1200
Sandoval Emergency 3000" x 3000
73 Shelbyville Emergency 1500° x 1600
Shumway Emergency
17 Sparta Fair Grounds Emergency
84 Bpringfield Fair Grounds Emergency Mile track
38 Staunton Emergency
130 Streater Country Club Emergency 300°x 300"; golf
courge
80 Sullivan County Poor Farm Emergency 1800' x 1800
Sumner Emergency
Swanwick Emergency
Tallula Emergency 2000' x 200{"
Tamarosa Emergency 1000" x 1400’
Trenton Emergency 1500° x 1000
Troy Emergency
99 Urbana Emergency
52 Vandalia Emergency 1300° x 1300
Wagoner Emergency 1800 x 1800
121 Watseka Emergency 3500° x 2000
211 Waukegan Emergency
Wedron Emergency
173 Wheaton Emergency 40 acres; sq.
Winchester Emergency 000’ x 600
Woodlawn Emergency
INDIANA (IN)
73 Attica Emergency 1800 x 1250
Boawell Emergency S00' x 900
51 Brazil Emergency
118 Butler Emergency 375" x 900
Effingham Emergency
106 Fort Wayne Emergency
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No. City Name of Field Type Remarks
INDIANA (IN) (Continued)
Fowler Emergency

74 Frankfort Emergency 2000 x 1500°

6 Indianapolis Speedway
Hamilton Emergency
Ireland Emergency 1200° x 600°

107 Knox Scholling’s Farm Emergency 1800" x 1800
1060" x 2640°
8l Lafayetite Emergency
65 Logansport Emergency 450" x 750
7 Loogootee Emergency 750" x 000"

17 Mount Vernon Emergency

i#  Muncie Emergency
New Harmony Emergency 750" x 450
New Richmond Emergency 1200 x 3000'

5 Petersburg Emergency 300" x 800’

12 Richmond Emergency 1200" x 1200"

124 South Bend Notre Dame University Emergency Meadow
Schereville Emergency

38 Spencer Emergency

27 Bullivan Emergency 7500° x 12007

42 Terre Haute Emergency 1600° x 800

1 Vincennes Emergency
6 Washington Emergency
IOWA (IA)

40 Atlantic Emergency 900" x 1500
Blairsburg Emergency 40 acres
Donaparte Emergency 600" x 600"

123 Charles City Emergency

111 Clarion City Fmergency 20 acres

54 Davenport Permanent Good; Oval
Donnelson Race Track Emergency
Dow City Emergency
Lowden Emergency

122 Mauson City Emergency
135 XNorthwood Emergency
120 Osage Emergency

34 (skaloosa Emergency 1200" x 900"

43 Pella Emergency 500" x 600’
Rockford Emergency

02 Hockwell City Emergency 20 acres

01 Sao City Emergency 1200’ x 600°
Shell Rock Emergency

i Sioux City Emergency
Stanwood Emergency

N8 Waterloo Emergency

OF MICHIGAN



APPENDIX 315
KANSAS (KS)
No, City Name of Field Type Remarks
72  Abiline Emergency
6 Arkansas City Emergency
88 Belleville Emergency 800’ x 1500°;
Oval
Cottonwood
Falls Emergency 1300" x 1300°
35 Dodge City Emergency  1300° x 1300°
58 Emporia Emergency
88 Fort Leaven-
worth Emecrgency
23 Fredonia Fair Grounds Emergency
84 Goodland Emergency 2400 x 2400°
Hiawatha Race Track Emergency 700" x 1000°
Good, oval, in-
side 1% mile
track
46 Iola Emergency 1700° x 1400°
Kengington Emergency
89 Leavenworth Emergency 2000° x 800’
Leavenworth Government
71 Lincoln Emergency  1300° x 1300
51 McPherson Darrow Emergency  1500° x 500°;
good
06 Mankato Emergency 2500' x 1800";
L shaped, good
08 Marysville Emergency 1700 x 850;
L shaped, gond
97 Norton Emergency 1400' x 1400°;
good
76  Olathe Folo Grounds Emergency
1% Parsons Emergency
Phillipsburg Emergency 1000° x 1300°;
ool
Bcott City Emergency 1000° x 2000°
100 Seneca Emergeney 600" x 1500°
Smith Center Emergency 17007 x 1100°;
good
i4 Topeka Emergeney 20007 x 17007
Washington Emergency 1320' x 1000°;
good
32 Wichita Stratford Municipal 2400° x 1200';
good
KENTUCKY (KY)
Corydon Emergency
Georgetown Emergency
Louiaville Emergency 185007 x 400°
Midway Emergeney
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No. City Name of Field Type Remarks
KENTUCKY (KY) (Conlinued)
Morganfield Emergency
Paducah Emergency
West Point Godman Field Emergency
Winge Emergency
LOUISIANA (LA)
Alexandria Camp Beauregard Emergency Army Post
Baton Rouge Emergency
31 Crowley Emergency
Harrisonburg Emergency
Kinder Emergency
50 Lake Providence Emergency
Matchitoches Emergency
§ Minden Emergency
32 Monroe Emergency
70 New Orleans  Race Track Emergency Oval
30  Opelousas Emergency
2 Shreveport Fair Grounds Emergency Race track
Tallulah Emergency
MAINE (ME)
38 Augusta Emergency
34  Lewiston Emergency
82 Old Town Bachelder's Field Emergency 500" x 2000°
16 Portland Emergency
MARYLAXD (MD)
27 Baltimore Pimlico Race Track Emergency
Baltimore Clifton Park Emergency
Camp Meade Emergency
Chase Fmergency
Elk Mill Emergency 2100" x 400
about 75 acres
40 TIfavre de Grace Emergency
18 Laurel Emergency
42 Northeast Emergency
Sparrows Point Emergency
MASSACHUSETTS (MS)
Ashburnham Emergency
Boston Franklin Emergency
Beverly Emergency
Boxford Emergency
Cambridge Emergency
Deerfield Emergency
Esscx Hace Track Emergency
Falmouth Emergency
Grafton Emergency
Hamilteon Emergency
Hudson Emergeney
Marlbore Emergency

iIF MICHIGAN
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APPENDIX 317
No. City Name of Field Type Remarks
New Bedford Fort Redman Emergency Drillground;
T00° x G600’
Northampton Emergency
Newberryport Emergency
Orange Emergency
Pitafield Emergency
Princeton Emergency
Readville Race Track Emergency
Springfield Mollwaine Emergency 2000 x 2000
S0. Framingham Emergency
Upton Emergency
Worcester Race Track Emergency
Weyland Emergeney
MICHIGAN (MI)
11 Adrian Emergency
23 Albion Finley Emergency 250" x 400
Almot Emergency 700" x 700/
26 Ann Arbor University of Michigan Emergency 1050° x 750
BT Bad Axe Fair Grounds Emergency
21 Battle Creek Camp Custer Emergency
Battle Creek Emergency (1 other good
field)
84 Bay City Race Track Emergency
1 Buchannon Emergency
81 Caro Emergency
Cass City Emergency
Chelsea Emergency
Crosawell Emergency
Dearborne Emergency
Decatur Emergency
Delhi Mille Emergency
Dexter Emergency
5 Dowagiac Emergency
70 Flint Emergency
Fowler Emergency
Fowlerville Fair Grounds Emergency
Glenwood Emergency
85 Grand Haven Spring Lake Country
Club Emergency
50 Grand Rapids Grand Rapide Country
Club Emergency
West Mich. State Fair
Grounds Emergency
0 Hilladale Fair Grounds Race Track Emergency 14 mile track
Imlay City Race Track Emergency 10 acres
24 Jackson Sparka Emergency Good
53 Lansing Golf Club Emergency

UNIVERSITY OF
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No. City Name of Field Type Remarks
MICHIGAN (MI) (Continued)
Lansing. MePherson Farm Emergency
Lansing Mich. Agricultural Col-
lege Emergency
Lansaing Race Track Emergency
71 Lapeer County Farm Hospital Emergency 1500° x 1500'
19 TLawton Emergency
Manchester Spaferdy Emergency 825" x 1155
Mayville +  Emergency 660" x D60’
83 Midland Emergency
Milea FEmergency
B2 Mount Pleasant Cemetery * Emergency
2 Niles Emergency
34 Plymouth FEmergency
Pointe aux Emergency
Rarques Emergency
Redwood City Emergency 1000" x 400
Saint Charles Emergency
Sandusky Emergency
Standiszh Fair Grounds Emergency
Stockbridge Emergency 300" x 630
Wayne Emergency
Yale Emergency
27 Yhpsilanti 1000° x 10007 ;
L-ahaped
MINNESOTA (M)
46  Appleton Emergency Good
7 PBreckenridge Emergency Good
Cannon Junction Emergency Good
Clare City Emergency Good
Crow River Emergency Fairly good
Daktoa Emergency
Dresbach Emergency
78 Duluth Superior Country Club Emergency 300" x 875°;
goll links
4 Fairmont Emergency Good
40 Fort Snelling Parade Grounds Emergency 1200 x 1200
Golden Emergency
Graceville Emergency
37 Hastings Emergency
27 TLake City Emergency
Maple Emergency
Mayer Emergency
Mavnard Emergency
Milan Emergency
Minnesota City Emergency
43 Montevideo Emergency
New Germany Emergency

iIF MICHIGAN
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Na. City Name of Field Type Remarks
Parker Emergency
Pine Creek Emergency
33 Red Wing Emergency
49 Valley Emergency
28 Wabasha Emergency
Wacona Emergency Good
Wayzata Emergency
Wheaton ] Emergency Good
White Rock Emergency Good
47 Willmar Emergency Good
18 Winona FEmergency 1200° x 600°
MISSISSIPPI (MP)
Artesia K Emergency
Belzoni Emergency 300° x 1200
Biloxi Emergency 300" x 1200
Canton Race Track Emergency
Charleston Emergency 3000° x 900"
Como Emergency
Clarksdale Clark Emergency
Granada Emergency
Corinth Emergency
Greenville Emergency
Jackson Davis Stock Farm Emergency
Kosciusko Emergency
Holly Springs Emergency
Madison Station Emergency Good
Meridian Emergency
Newton Emergency
Tupelo Emergency Good;
1500° x 1200°;
Marked with
i T i3]
Tutweiler Emergency
Vicksburg Emergency
Senatobia Race Track Emergency
MISSOURI (MO)
Bogard Emergency
30 Iooneville Emergency
112 Bowling Green Emergency 2600° x 2600
08 California Fmergency 1700" x 1T00°
33 Cape Girardeau Emergency 2000 x 600°
98 Centralia Emergency 3000' x 2000
31 Chaffee Emergency
120 Chillicothe Emergency 900" x 1200
11 Dexter Emergency 1260" x 1300
90 Fayette Emergency 800 x 400’
57 Festua Burgess Emergency 2600° x 800"
43 Flat River Columbia Park Oval 1800 x 600

LINIVERSITY OF MICHIGAN
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No. City Xame of Field Type Remarkas
MISSOURI (MO) (Comtinued)

119 IHamilton Emergency 15600" x 1500
B8 Higginsville Emergency 1600° x 800
B4 Independence Emergency 1300" x 1300°

Ironton Emergency
60 Jefferson City Emergency
Joneshoro Emergency 1300° x 1300/

83 Kansas City  Overland Park Emergency 2000° x 1100

83 Kansas City  Swope Park Emergency 1500’ x 500/
Keota Emergency 1200' x 600
Leasburg Emergency 1500° x 1000

36 Lebanon Emergency 1300° x 1300

88 Marehall Emergency 850' x 850"

8 Monett Emergency
Monroe City Emergency 45 acre square

field
New Florence Emergency 050° x 1000°
New Haven Emergency 500" x 100
New London Emergency
110 Paris Emergency 30680° x 2840

6§ Poplar Bluffs Emergeney 2000’ x 600°
Richland Emergency 3000' x 20600

42 Rollo Emergency 2500° x 2500

53 Buaint Genevieve Emergency

117  BSaint Joseph Emergency
07 Sedalia Fair Grounds Emergency 000’ x 800

Sennecs Emergency 2000° x 1000*

30 Springfield Emergency
Sturgeon Emergency 1000'x 1000
Sullivan Emergency

81 Washington Emergency
Wentsville Emergency 1200' x 1200’

MONTANA (MA)

Arlee Emergency
Bigtimber Emergency Very good
Bozeman Emergency
Bridger Creek Emergency
Columbus Emergency
Dixon Bison Range Emergency
Drummond Emergency
Elliston Emergency
Garrison Emergency
Glendive Emergency
Helena Fort Harrison Government
Heron Emergency
Kalispell Emergency
Laurel Emergency
Livingeton Emergency



APPENDIX 321
No. City. Name of Field Type Remarks
Manhattan Emergency
Miles City Fort Keogh Government
Mission Emergency
Missoula Emergency 1800’ x 1800';
L-shaped
Missoula Fort Missoula Government,
Missoula Emergency 2000 x 2000°;
Good
Paradise Emergency
Park City Emergency
Perma Emergency
Plains Emergency
Reid Point Emergency
Thompson Falle Emergency 1000’ x 1300*
Townsend Emergency
Winston Emergency
NEBRASKA (NE)
Central City Emergency 2000' x 2000"
Fort Crook Parade Ground Government
61 Loup City Fmergency 2000° x 1000’
47 Nebraska City Schreiter’s Pasture 1290° x 800"
50 North Platte Emergency Excellent
Ogallala Emergency Good
68 Omaha Florence Emergency Balloon Field
52 BSaint Paul Emergency 3060" x 2648
48 Bidney Emergency Large, good
57 Wahoo Emergency
42 York Emergency 1200° x 1500
NEVADA (NA)
Carson City Emergency
Elko Emergency
Fallon Lake Bed Emergency 10560° x T920°;
Good
Lovelock Emergency
Montello Lake Bed Emergency
Reno Emergency 2000’ x 350’
Winnemuces Emergency
NEW HAMPSHIRE (NH)
Deming Drill Grounds
09 Lancaster Halton's Meadow Emergency 700’ x 1000/
20 Portsmouth Emergency
NEW JERSEY (NJ)
38 Asbury Park  Asbury Park Aviation Emergency 1200’ x 600"
10 Atlantie City Atlantic City Country Club Emergency
Lakehurst Army and Navy Balloon
Base Emergency  Building
Pine Valley Curtiss Flying Field Emergeney  3600° x 4200/
44 Princeton Emergency

UNIVERSITY OF MICHIGAL
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No. City Name of Field Type Remarka
NEW MEXICO (NM)
Albuquerque Flying School
(‘hapelle Emergency
Carlsbad Emergency
Clayton Emergency
Columbus Emergency
Dea Moines Emergency
Gallup Emergency
l.as Vegas Emergency
Deming Drill Grounds Emergency
Lordaburg IPermanent
Onava Emergency
Optimo Emergency
Santa Fe Emergency
Shoemaker Emergency
Tucumeari Emergency
Wagon Mound Emergency
NEW YORK
[N = Western half of State}
(Y = Eastern half of State)
Au Sable Forks Emergency
L-8 Babylon, L. I. H. J. Damm Emergency
Y-37 Binghamton De Forest Street Emergency 1200° x 600"
Birdsell Emergency 300° x 1200°
Brooklyn Parade Ground Emergency G600 x 1800°
N-19 Buffalo Cranberry Lake Emergency
Coney Ialand Emergency
N-T Dunkirk Emergency
Y-33 Glen Falls Emergency
Y-22 Goshen Emergeney
Y-43 Ithaca Thomas Morse Emergency 12000 x 120
Jay Emergency
Keezeville Emergency
Liberty Emergency 700" x 1100
Y96 Little Falla  Smith's Field Emergency 700'x 700°; Ex-
cellent
Lowville Emergency
Millerton Emergency 1800° x 350"
Montauk Paint Emergency
Y-1 New York City Gallatin No. 1 Emergeney
Y-71 Oneida Uneida Aviation Emergency  300° x 60’
Orchard Emergency
N-41 Oswepgo Emergency
Pieree Field Emergency
Y97 Plattsburg Platieburg Barracks Emergency Good
Plum lsland Emergeney
Y-19 Port Jervie  Cuddebecks Emergency 600" x 500
¥-32 Poughkeepsie Poughkeepsic Race Track Emergency 600" x 150

IR EDTIT
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APPENDIX 323
No. City Name of Field Type Remarkas
Pulaski Emergency
N-34 Rochester Municipal 1800" x L1800 ;
in preparation
Y-03 Saranac Lake Emergency
Y-83 Bchenectady Emergency In Preparation
Sheepshead BayMotordrome Emergency
Silver Creek Emergency
Y-55 Syracuse Bethka Emergency 1200° x 400
Y-12 Tarrytown Emergency
Union Emergency
Y-74 Utica Utica Aviation Emergency 1500° x 600’
Y-54 Waterloo Thomas FEmergency 600° x 600’
N-6 Westfield Emergency
Y-6 Yonkers . Yonkera Golf Field Emergency 300 x 75
NORTH CAROLINA (NC)
Fayetteville Emergency Large
Goldshoro Race Track Emergzency 150" x 750
Emergeney 1507 x 600"
Greenshoro Emergency
Hobgood Emergency 2400° x 1800
Hoffman Emergency
Pinehurst Golf linke; Race track Emergency
Raleigh Emergency 43007 x 750"
Weldon Emergency 750° x 150
Wilmington Country Club Emergency 73 x 1350’
Winston-Salem Emergency 35 acres
KORTH DAEOTA (ND)
14 Bismarck Reservation Government
11 Dickinson Emergency
Eagles Nest Emergency
Eldridge Emergency
18 Fargo Emergency 3080° x 3060
Fort Benj.
Harrison Emergency Army Post
Fort Lincoln Emergency Army Post,
abandoned
13 Glen Ullin Emergency
28 Grand Forks Emergency 2000° x 3000
Hobart Emergency
15 Jamestown Emergency
Judson Emergency
8 Mandan Emergency
Sedalia Emergency
Sims Emergency
Sunny Emergency
Sweet Briar Emergency
18 Valley City Emergency

IR EEBCIT
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No. City Name of Field Type Remarks
OHIO (0}
126 Akron Portage Country Club Emergency
142 Bowling Green Emergency
Cedar Point Emergency
1 Cincinnati Phoenix Country Club Emergency
Hamilton Country Club Emergency
127 Cleveland Cleveland Aero Club FEmergency
49 Columbus Emergency
66 Coshocton Emergency 1200° x 1800
9 Lima Emergency 450" x 1500
101 Mansfleld Fmergency 1400° x 800
Minerva Emergency 1800" x 1800"
58 Newark Emergency 1400° x 14007
New London Emergency 2100 x 1500
63 Piqua Emergency
154 Sandusky Emergency
168 Toledo Bay View Yacht Club Emergency 1200 x 1500°
OKLAHOMA (OK)
Ada Norr's Meadow Emergency 300' x 1000
Ardmore Emergency 100 acrea
Atoka Emergency
Blackwell Race Track Emergency 450" x 1350
Blanchard Davia Field Emergency 1000’ x 500
Bristow Fmergency
Chandler Rifle Range Emergency 1800° x 750°
Chattanooga Emergency
Cheyenne Emergency 0600° x 1200°
Chickasha Emergency
Clarimore Emergency 14 mile track
Cleveland Emergency 1200° x 200’
Clinton Emergeney 700" x 250°
Cordell Moslander Emergency 14 mile x 14
mile
Cranfield Emergency
Cughing Emergency
Devol Emergency
Drumright Cook’a Aviation Emergency 900’ x 300°
Duncan Emergency
Durant Emecrgency
Elk City Race Track 1, mile
Enid Dargue 175 vds. 8q.
Emergency 800° x 1000
Fairview Race Track Emergency 450 x 1350'
Fredrick Emergency
Guthrie Curtis Farm Emergency 32 acres
Hartshorne Emergency 1000° x 800*

Hennessy Emergency 600" x 900"

UNIVERSITY OF MICHIGAN
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No.

City
Henryetta

Hobart

Holdenville
Hugo
Kingfisher
Lexington
McAlester
MeLoud
Macomh
Mangum
Marlow

Mountain Park

Muskogee
Newkirk
Norman
Nowata

Oklahoma City

Okmulgee

Pauls Valley

Pawnee
Ponea City
Pragus
Purcell
Repley
Sapulpa
Shawnes:
Shawnee
Stillwater
Stroud
Tishomingo

Tulea

Vinita
Walter
Watonga
Waurika
Wayonka
Woodward

Albany
Aghland
Arlington

Columbia River
{Mouth of}

Nome of Field
West Henryetta Field

Raymond Goodson
Landing
Race Track

Fair Ground
McCray

Boggs

Fair Grounds
Ward's Pasture
Smith Pasture

Aviation Field
Westwood
Russell

Ball Park

Santa Fe
College

Fair Grounda

Curtiss 8. W, Airplane
Co.

OREGON (ORE)

Seth T. French

Naval Air Sta.

Remarks
RO acres
Emergency 2640° x 1320

Type

Emergency 4000° x 600
Emergency 1320" x 1320
Emergency
Emergency 225 x 900
Emergency
Emergency
Emergency @600’ x 100’
Emergency 1200 x 1200
Emergency 300' x 600
Emergency
Emergency
Emergency 1800° x 800’
Emergency 160 acres
Emergency 2500° x 1500"
Emergency
Emergency 1200° x 450°
Emergency 1000 x 1500’
Emergency Good
Emergency 100 Acrea
Emergency 600° x 600
1200" x 1200°
Emergency
Emergency 50 acres
Emergency 800° x 300’

n50" x 225'

Emecrgency
Emergency 750’ x 1320
Emergency 180 acres

Emergency 1200' x 1500

Emergency

Emergency 400" x 1000';
race track

Commercial 1800° x 2300
Emergency 1800° long
Emergency 2400° x 1800
Emergency

Emergency

Emergency 300" x 150"

Emergency 1000' x 300
Emergency 1400 x 1400
Emergency

Emergency 800° x 1800

Government Projected

UNIVERSITY OF MICHIGAN
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No. Cily Name of Field Type Remarks
OREGON (ORE) (Continued)
Cottage Grove Emergency
Dallas Lacreole Landing Emergency 450" x 890"
Corvallia Emergency
Euygene Eugene Landing Emergency  1500° x 2000° ;
Good
Grant’s Pasn  Grant’s Pass Aviation Emergency 6607 x 2640°
Grenada Emergency
Imbeler Emergency 20600° x 2500
Medford Emergency
Penleton Emergency 600" x 2000
Portland Fastmorcland Fmergency 15300° x 208"
Roseburg Emergency
Ralem . Emergency
The Dalles Emergency 800" x 1500/
PENNSYLVAXNIA (P)
568 Altoona Driving Park and Fair
Grounds Emergency Half-mile track
37 Chester Emergency
141 Clearfield Race Track Emergency One-half mile
142 Du Bois Beaver Meadows Emergency 430" x 1200
125 Faston Emergency 1800° x RO
Everett Emergency 2000° x 1000
20 Gettyshurg Emergency
63 Harrishurg Emergency
831 Johnstown Emergency 2000° x 2000°
57 Huntingdon Emergency
60 Lebanon Emergency 1200° x 1200
50 Lewistown Race Track Emergency
Ligonier Emergency
651 Middletown Government
Milford Emergency
Mount Union Emergency  2100° x 600
Penliyn Penllyn Polo Emergency 300" x 1200
40 Philadelphia  Speedway Flying Emergency 10007 x 300
Philadelphin Government
11 Pittshuirgh Emergency Golf Course
40 Reading Emergency 1500° x 1500°
Rodring Springs Emergency 1200° x 000
Bcranton Clark's Summit Municipal
130 Stroudsburg Emergency
20 Uniontown Race Track Fmergency One mile
163 WilkesBarre  Suburban Park Emergency
RHODE ISLAND (RI)
16 Apponaug Emergency Good
Bradford Emergency
("ollingwood Race Track Emergency

12 East Greenwich Emergency

UNIVERSITY OF MICHIGAN
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—
No. City Name of Field Type Remarks
2 Narragansett
Bay Naval Air Station Government Projected
7T Newport Polo Club Fmergency
27  Providence Race Track Emergency Good
Shannock Emergency
Slocum Emergency
Weed River Emergency
Junction
42 Woonsocket Race Track Emergency 300 x 1200
SOUTH CAROLINA (BC)
Alken Race Track Emergency One mile
Bumter Emergency
Bamberg Emergency
Tillman Emergency
Bennettaville  Dennettsville Flying Emergency 1800° x 525°;
L-shaped
Camden Emergency
Camp Jackson Fmerson Government
Charleston Charleston Country Club Emergency Golf Club
Charleston Naval Air Station Government Projected
Chesterfield Emergency
Columbia Emergency
Charleston Hampton Park Emesgency
SOUTH DAKOTA (8D)
54 Aberdeen Emergency
4 Redfield Emergency 400" x 500
24 Sioux Falls Lyons Emergency 500" x 1000
PHILIPPINE ISLANDS (PI)
Cavite Kaval Air Station Government Projected
Camp Stotach-
berg Government
Fort Mills Government
Paranque Government
TEXXESSEE (TN)
Alexandria Emergency 1000 x 5500°
Chattanooga Emergency
Davis Emergency
Fayctteville Emergency 107 acres
Huntington Emergency 1500 x 3000
Huntington Emergency 1200 x 1000/
Jackson Emergency 2000° x 2000’
Knoxville Cherokee Country Club Fmergency Half-mile track
Knoxville Race Track Emergency 14 mile
Lexington Emergency
Memphis No. Memphis Driving
Park Emergency 1 mile Race
Track: Good
Nashville 0ld Couniry Club Emergeney  1000" x 2000°
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No, City Name of Field Type Remarks
TENNESSEE (TN) (Continued)

Naghville E. L. Hampton Emergency 2000° x 4000’

Nashville Reedy Emergency 82 acres (Mr.
Bush }

Somerville Emergency 1000° x 3000

Sugar Tree Emergency

Union City Race Track Emergency 1050" x 225

Woodbury Emergency 500° x 2000’

TEXAS (TX)

Ahott Emergency

Alpine Emergency Very good;
gquadrant
shaped

Austin Fenn Emergency

Barstow Emergency Fairly good

Beaumont Emergency 500'x000"; 14
mile west of
the heart of
city

Beeville Emergency Exceptionally
fine field

Belcherville Emergency Very smooth

Benchley Emergency

Big Springs Emergency Marked by
white circle

Bonhan Emergency

Bowie Emergency

Brownwood Emergency

Bryan College Station Emergency 1000" x 1500

Cactus Emergency L-shaped

Cameron Emergency 3000'x 8000’

Canadian Emergency

Childresa Race Track Emergency

Chillicothe Emergency Excellent

Cisco Emergency

Clarendon Emergency

Corpua Christie Ft. Scully Emergency

Cotulla Emergency

Crowell Emergency

Cuero Emergency

Danbury Emergency

Dectur Emergency

D¢l Rio Emergency

Denison Emergency Ficld marked
with a pile of
white washed
rocks

Desdemona 8. E. Davis’ Farm Emergency 1200 yds. sq
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No. City Name of Field Type Remarks
Eagle Lake Emergency
Electra Emergency
El Paso Ft. Bliss Parade Ground Emergency
Fairbanks Emergency
Flatonia Emergency
Ft. Clark Parade Ground Emergency
Ft. Stockton Drill and Parade Ground Emergency
Fredericksburg Emergency
Gainsville Emergency Rectangular
Galveston Ft. Crockett Parade
Grounds Emergency
Giddings Emergency
Hagkell Emergency Good
Hempstead Emergency Very good
Henrietta Emergency
Hollis Emergency
Hondo Emergency 1200° x 800°;
Very good
Hot Wells Emergency
Huntsville Emergency 4000’ x 1000"
Jowa Park Emergency
Jolly Emergency
Katy Emergency
Laredo Emergency
Leaque City Emergency
Lexington Emergency
Liberty Emergency 1500' x 600"
Lubbock Emergency
McKinney Emergency
Marathon Emergency
Marfa Emergency
Marlin Emergency
Marshall Emergency
Momard Emergency 1200’ x 500
Memphia Emergency Cotton Patch
Midland Emergency
Milford Emergency Marked
Mineola Emergency
Moulton Emergency Excellent pas-
ture
New Boston Emergency Very excellent
Newcastle Emergency
Nocona Emergency
Odessa Emergency
Ozona. Emergency Excellent:
2000° x 1500
Palestine Emergency 450" x 4000°;

Rectangular
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No. City Name of Field Type Remarks
TEXAS (TX) (Continued)
Paris Emergency
Pearland Emergency
Pecass-2 Emergency
Port Arthur  Naval Air Station Emergency Navy Balloon
Fld.
Quannah Emergency
Ringold Emergency
Bt. Joe Emergency
Saltille Emergency
Ban Angelo Penrose B. Metcalfe Emergency 2500° x 2500°
Ban Antonio  Brooks Government Army Balloon
Fld.
Ban Marcos Emergency
Beymour Emergency
Bherman Emergency
Bhumld Emergency
Sierra Blanca Emergency Unlimited space
South Houston San Leon Emergency Near Ellington
Fld.
Bpoffard Emergency Very good
Btanford Emergency
Btanton Emergency Excellent
Bulphur Springs Emergency 200 acres
Bweetwater Emergency 320 Acres;
Rectangular in
shape
Temple Emergency
Texarkana Country Club Emergency 50 acres
Texarkana Emergency 75 acres
Texline Emergency
Thorndale Emergency
Toyah Emergency
Tyler Emergency 14, mile track
Uvalie Emergency 1000° long; L-
shaped
Van Horne Emergency
Vernon Emergency
Victoria Emergency 2500 x 2500
Washburn Emergency Large
Waxahachie Emergency
Wellington Emergency
Wharton Emergency
Whiteshoro Emergency
UTAH (U)
U-468 Salt Lake City Emergency
U-52 Ogden Emergency
164 Salduro Emergency
2 Bennington Emergency
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Xo. City Name of Field Type Remarke
VERMONT (VT)
2 Bennington Emergency
52 Montpelier Race Track Emergency
17 Windsor Emergency 1800 x 400';
Mnrked oo
VIRGINIA (VA)
Blacksburg Emergency 1600° x 700/
4 Franklin Emergency Very good; 200
x 300 yda.
8 Lawrenceville Emergency
37 Lynchburg Y. M. C. A. Taland Emergency 700" x 150°
22 Norfolk Parade Grounds Emergency
Oldfield Emergency
29 Petersburg Emergency 1880 x R00';
Triangle
41 Richmond Fair Grounds Emergency At Fulton, sub-
urb of Rich-
mond; 2 milss
by 14 mile
Riverton Emergency
Sandy Point Emergency
1 Suffolk Emergency Good
Urbana Emergency Good;
250 x 450 yd.
a0 Williamsburg Emergency Good;

27

20

33

Yorktown Naval Air Station
WISCONSIN (W)

Barnum

Bay City

Boscobel
Byrds Creek
Cochrane
Cross Plains
De Sota
Diamond Bluff
Ferryville
Hager City

Johnson Creek
Lakemilla
Lone Rock
Madison
Madden Rock
Mazamanie

Milwaukee Milwaukee Country Club

1800° x 500°

Government Naval Balloon

Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Fld.

Good cross
country fid.

Fairly good
Good

Good cross
country fleld
Good

Good
Good

Fairly good
Fair
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No. City Name of Field Type Remarks
WISCONSIN (W) (Continued)
Milwaukee Milwaukee Air Port Emergency Excellent
North Crosa Emergency
31 Oconomowoe Emergency Good

Pepin Emergency Excellent

Purdy Emergency Fairly good

Quinecy Emergency Good

Spring Green Emergency Excellent

Stockholm Emergency Good

22 Waukesha Emergency Large fid. eaat
of city

Waukesha Emergency Large L-shaped
one mile west

of city;
excellent
WASHINGTON (WSH)

Bellingham Municipal Golf Links Emergency

Chehalis Emergency Good
2000 x 2000

Ellensburg Emergency Good
1500° x 1800°

Greenacres Emergency Good

Irvin Emergency Good

Millwood Emergency Good

rtuni Emergency Good
gﬂ‘:'“ﬂt? Emergency Good

Pagco Emergency 1500" x 4000’

Ritzville Emergency 1000° x 2000'

Beattle Municipal Golf Links Emergency 250’ x 2500

Tacoma Epeedway Emergency Oval enclosed
by 7 mile
track

Walla Walla Emergency 4000 x 3000

Yakima Emergency 2000° x 2500’

WYOMING (WY)

Cheyenne Ft. D. A. Russell Government 600 yds. x 700
yids.

Green River Emergency

Rawlins Emergency

MEXICO (MX)

Tampico Salinas Caraco Oil Fld. Emergency 2% miles by 8
milea; south
of Tampico;
fairly good

Vera Cruz Emergency
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XV
AIRCRAFT INSURANCE

Through the failure of the United States Government to formulate a definite
policy with regard to meronautical development, the establishment of landing
fields, the inspection of aircraft, and the licensing of pilots, the writing of air-
craft insurance in this country has been very seriously embarrassed,

At the present the following kinde of insurance are written:

Fire (Floater form) ;

Collision (Meaning damage to plane);

Liability (Meaning injury to individuals other than passengers) ;

Property Damage (Meaning damage to property other than the plane);

Life and Accident Insurance for passengers in aireraft, covering specific flighta.

The above forms of insurance are written by two classes of companies; one
group known as casualty companies and the other as fire companies. There are
seven American companies in the so-called fire group writing various forms of
aviation imsuranee, and two in the easualty group. Ome of the casualty com-
panies is in position to write what is called full coverage, covering fire, collision,
property damage and public liability, aleo accident and life insurance.

Writera of aircraft insurance are of the opinion that a fair system of rates and
an adequate extension of insurance protection ecan not he brought about until
the Federal Government accepts the responsibility with which it is confronted by
proper supervision of pilots, establishment of adequate landing fields, elimina-
tion of stunt flying for exhibition purposes, and concentration of aeronautical
activities under one department of the Government in Washington.

THE END
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