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DEDICATION

For I dipt into the future. far as human eye could =ce.

<uw the Vision of the world, and all the wonder that
would he;

Saw the heavens fill with commerce: argosies of magie

sails.
Pilots of the purple twilight, dropping down with castly
hales .

— TENNYSON - Locksley Hall ™

This rolume is dedicated to the memory of the aviators
who have fallen in acar and peace, and out of whose
endearors there is developing a new art giving
man dominion over Earth, Ocean, Air
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INTRODUCTION

Tre Manufacturers Aireraft Association presents the Aireraft
Yeur Book for 1920, the zeeond of the zeries

In compiling this volume, the Aszociation ]1.1~ enjoved the ecordi: l]
cooperation of the Army, Navy, and the Post Office air service.  Ap-
preciation is due espeeially to Licut, Col, Ho M. Hickam, Chief of
the Information Group of the Ariny Air Serviee, Major Frnest L.
Jones, alzo of the Information Group: to Licut. Commander R. .
Byrd. and Licur. Lo Bo Averilll of Naval Aviation: and to Otto
Pracger, Second Assiztant Poztinnster General.

The Manufacturers Aireraft \zzociation believes that the Ameri-
can publie realizes the fact that we, the pioneers in aviation, must,
and will lead the world.,  Prior to our entrance into the war, the art
was neglected : the few months of the confliet were taken up with an
industrial effort, without parallel in the history of the United States,
and uncqualed, we believe, in the results vizible when the Armistice
was signed, November 11th, 1918, On that date began a new period
for acronauties, and this volune records what has been accomplished
to the eloze of 1914,

Mavvracrerers Arerarr Assocrarion Ixe.

New York, Janwary 1st, 1920.
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Take the Wings of the Morning and Fly to the Uttermost Parts of the Sea.



CHAPTER I
ATRCRAFT IN COMMERCE

INCE the siening of the Armistice, November 11th, 1918,
when the =etence of aevonauties was released from war, and
permitted to demonstrare its possibilities in peace, the earth

has heen two-thirds flown around.
"'_l_‘ly(‘ Atlantie Ocean has been zafely erossed four times, twiee in
}J('llr\r'i(‘l'r—f]l:l!l-ilil' machines, and twice in lighter-than-air eraft, and

~ to Ameriea — the discoverer of the airplane — has gone the mateh-
less honor of first achieving this feat,
Many thousands of persons — men, women and children — have

heen earvied az passengers, for there iz hardly a country one can think
of, not even excepting (hina and the new Arabian kingdom of Hed-
jaz. in which eivil gerial transport has not been attempted to some
degree.

s certain years, such as those which produced the first practical
proof of some new progress by man, Thave paszed into history as the
opening of _a new era.sa the year 1919 will be recorded as the be-
einning of the Flving Age.

T What was prophecy a vear ago is fultilled to-day.

“The Afternoon Mail ™ 1= a daily occurrence.  The rontes from
Washington to New York and New York to Chicago are in regular
operation, and =hips are under construetion to carrv letters and
pareel post to Omaha and San Francisco.

Small sporting machines would be needed, it was said — and we
have them now, land and water types, to meet the nereasing de-
mand.

Comfortable acrial Tiners would he evolved, we hoped, and by last
summier we built them and flew them, five and eight and twelve pas-
senger airplanes and zea planes.

The * freighter ™ wonld be next, it was predieted, and freighters,
as this book goes to press, are taking the air — huge ships that carry
from tifteen hundred to six thousand pounds, in addition to equip-
ment, fuel and crew.

L Airplunes. keeping swift vigil over anr forests, were visnalized, -
and in 1919 they were actually the means of saving millions of dol-
Tars wortli of property and doubtless many lives, from destruetion,

13



Aqaeamoon g HOTTIAY [(WATN AWoIio)) — "Ml BAY 0¥ ::,:::; ur g ' N QU TaoN JIY puav pic) ol |

—

ﬁ .Aa J;g_s




AmrcrAFPT 1IN COMMERCE 15

by reporting timber fires betore the Hames got beyond  control.

"The longe coast line of the United States, with its menace to ship-
ping. could well be protected by aiveraft, was the deelaration. and
late 1 tuiy the tivst airplane lefr Hazelhurst Field, Mineola. Long
I<land, 1o the fiest patrol down the Atlantie shore.

The miner in remore regions, the oil operator plagued by bandits,
the rancher perplexed by the failure of motor or horse transport.—
these. we saidd a vear ago, would have legitimate uses for aireraft.
To-day, planes are carrving oil tichl pavrolls, enabling executives to
cover tremendons dizstanees daily, and capitalists have ealled air-
plane ananatacturers to their assistance in taking machinery to a
rich hut hitherto inaceessible gold mine. then removineg the ore
to tidewnter. | A s

Mosr stiiulating of all were the foreeasts — visions. some said —
of a trans-Atlantie flight., My first impression,” =uid Lieut. Com-
mander A, C. Read. of the N.Cob,  on g aching Tizbon, was that the
Atlantie 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 years ago, in hiz c¢lassie ** The Night
AMail”™ deseribed the fight between suns from Eneland to Canada.
and shortly after Read flew the Atlantie, Capt. Jﬂh\n Alcock took off
from Ncewtfoundland at qusk and
in Ireland,

Fietion had beeome fuet.

Sinee then, flight has followed wpon flieht in the Tnited States, a
pleazure * hop ™ at the village airdrome, a > taxi ™ to Atlantie Citv
or Catalina, races to Canada and across the continent. a jaunt uroun.d
the vim of the United States, a business eruise to Cuba, and now
the vear closes; o flight from Fngland to Australin,

arly the next morning eame down

, A3

Thus, in twelve months time, we have seen an art, born but a short
time bhefore the World War and contined within military limits
during the progress of the confliet, strugele for aceeptance 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, Franece, Ttaly and Japan, recognized the im-
portance of aireraft, not only in commerce direet, but as an indis-
peusable 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
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the industry was hard pressed, and the improvement of tvpes was
gravely delayved.

That we are demonstrating the practicability of acrial transport.
i= due to the courage and the patienee. the vision and the persistence
of the men whoe designed and built and flew the eraft which have
startled and m=pired Ameriea.

Presext axp Provasie Uses o \IRCRAFT

To enuble the reader to visunalize the impressive scope of aerial
transport, there is offered the following tabulation of present and
probable uses of aireratt:

(- Hops ™ at fairs, expositions, and car-
nivals,

Commuting, intereity travel.

Overtaking steamers and trains,

Aerial ferries.

Competition with rail and water trans-
portation . lines. increasing as time.
value and facilities govern and as air-
eratt develop in providing economi-
cal and regular service.

Establishing new means of eommuni-
:ation with regions hitherto inacees-
sible or negleeted by rail and steam
lines,

Passenger and
Freight Service. . ... .o

Pleasure Touring: In private ships:

{ in chartered liners.

{Flying to golf, baseball, foot-

Pleasure and Sport. ..., .. ball. polo, cte.

Establishment of new ree-
ords.

Acrial combat for points.

Exhibition flying.

Racing.

Amateur photography.

Flving to hunting and fishing

i grounds.

Munting and fishing in air-
craft.

[ Sport -
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Advertizing and Publicity
( Demonztrating general
utility in busines=) ..

Extenzion of Personal
Supervision by lxeeutives

L Itaral .

Selling goods.
jQuick deliveries.
"1 News and photographic serviees.

Cirenlarion of publieations.

{(‘mnpeting with rail and wa-
Interurban & ter and being chosen for
speed or certainty,

(Farms.
Raneches.

O1l Properties.
| Mining.

[ Exploitation of urban and rural real
estate.

City planning and improvement, ter-
minal problems, parks, ete.

Survevs and ratlroad routes.

[n=pection, power, telephone and tele-
araph lines,

Police patrol.

IFire patrol.

Miscellancous. ... .. ««« ooy SArehiteetural studies of groups.

Reporting of great construetion proj-
cets,

Inspeetion motion picture * loeations.”

Aerial ambulanee,

Resene work:  Flood: Five,

Private mapping enterprises.

Patrol against  depredations of any
charaeter.

" Locating 7 timber.

CIVITL, USES BY NATIONAL AND STATE GOVERNMENTS

Acrial Mail and
Parcel Post.o oo L.

Transcontinental,

Transoceanice.

Deliveries to and from steamers at sea.

United States-(anadian.



First passenger service

The Aeromarine IFFlying Limousine,
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Forest Paieol. .. -

{;\'utimml.

Nrate.

("ustoms Nerviee
. . Quick movement of guards and troops
State Constabulary. ... AN . : p3
Pand patrols for law and order.
Rescues.
Coast Patrol. .00 00000, .1 Locating submerged wrecks,
Lighthouze tender =erviee,

Mapping « General)

TFisheries Reseaveh

Tiver and Harbor Projects

Forest and Field Photog-
aphy for Isolating In-
feeted Timber or Crop
Areas,

Coast and Geodetie Survey

(on=crvation and I\\';ltm- supply, power, irrigation, swamp
Engineering Studies L drainage, ete.

Exploration of arveas superficially ex-
amined.

Exploration of upper air.

Meteorological instrument tests.

Geographieal study.

Astronompy.

Seientific «vceveeenen

Of these varied uses, the transportation of passengers and freight,
without doubt, will eventually beeonme the most important.  Notwith-
standing that development during the first year has been somewhat
delayed, due, first to the lack of airdromes — permanent landing
folds — and, also, to the fact that Ameriean manufacturers were not
permitted  to attempt commereial designing until well after the
siening of the Armistice, the primary steps have alveady been taken.
“‘H()})‘s ” at faivs — were the logical consequence from exhibition
flying of pre-war days, the difference being that then the people
gazed in wondering disapproval, while to-day they, too, would fly.
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Commuting by wealthy owners of aireraft began as early as last
summer and continued through the winter. There 15 in this com-
muting a prediction of the time when eities zhall he released from
the contines now impozed upon them by inadequate rail transporta-
tion. Whereas 17 to 20 miles iz the comfortable suburban distance
Ly train at present. the aero commuter does hiz day's work and —
aranted the establishinent of proper terminals — is a hundred miles
m the country an hour or <o later.

There has heen inueh commuting and inter-city travel, trips being
made with inereasing frequeney between such points as New York
and Wazhington, New York and Buffalo, Cleveland aud Daxton,
Cleveland and Chicago and on the Paeitie Coast between San Fran-
cizeco and Loz Angeles. and hetween Portland and -Seattle,

Notable flizht= have been made by eivilian aireraft such as the
first regular passenger serviee in Aceromarine tiving boats between
New York and Atlantie Cliv: the trip which Mrs, S, E. J. Cox made
in her Curtizs Oriole from Houston to New York, the frequent trips
by Davton-Wright De Havilands out of Davton and the Thomas-
Morse two-seaters ont of Ithaca.  The Curtiss Eaele and the Glenn
L. Martin army  transport, the one seating ecight and the other
twelve people. have made seores of flights with ofticial and ecivilian
passengers,  Out in California a company does a prosperous  ferry
business horween the mainland and Catalina Tsland, in Curtiss boats.
An Cuterprising Neattle man, on missing a coastwize steamer, "phoned
for a Bncing seaplane and in this he overtook the slower water eraft.

AERIAL TRANSPORT

The two principal features in which aerial transport differs from
other means of rapid transit ave high speed and the ability to fly
in a straight line between any two points on the carth. Tt follows
that aireraft save time under two headings and it is precisely this
feature which gives acrvial transportation an immense superiority
over vehieles of the road and of the sea.

Aireraft. and in partienlar heavier-than-air machines have to-day
reached a state of finality whieh make the operation of aerial trans-
port serviees a question of landing and housing facilities alone. The
record of safety and reliability established in the all-year-round
operation of the United States Aerial Mail Service proves conclu-
sively that modern airplanes arve for all practical purposes independ-
ent of weather conditions. -



The Curtiss Eagle

Eight-Pasgsenger Inter-City Liner.
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In Furope. where the importanee of aeronauties in its military and
eivil application iz hetter understand by a large section of the publie
than in the United Stares, airplanes are already being widely used
for the tranzportation of paszengers and a certain tvpe of goods.  In
the latter category are ineluded goods relatively light in weight and
costly in value where rapid rransit iz a factor of importance and food
supplies which are perizhable and highly marketable at certain sea-.
sons. A= a specific instance a daily passenger service has been op-
erating with marked :ueeess between Paris and London sinee the
summer of 1910,

A= hias been =aid above, it i the time element which plays an im-
portant role inoaerial transpovt. 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 deyelopment the
commereial speed of @ well designed transport airplane can be taken
to average from S5 o 0 miles an hour.  This iz the speed which
an airplane can be connted upon to furnish on the average daily run
recardless of adverse weather conditions,

A cruizing =pecd of 0o milex an hour means that the aerial pas-
senger will be able to reach Chicago from New York in about eight
]um‘rs and San Franeiseo, with two intermediate stops of one hour
ench, in about 32 hours as againzt the 20-honr railroad trip to Chi-
eaco amd the five davs or more required for reaching the Pacifie
('n')zlst. The time the tourist and business man will save thereby
represents 60 per cent. of the time which iz to-day wasted in
traveling.

Dhuring the last vailway strike in England airplanes were used on
an immen=c scale for keeping up communieation between various
cities.  DPassengers, newspapers and perishable goods sueh as milk,
fruit and vegetables were earvied through the aiv at high speeds and
(o the satizfaction of all coneerned.  This was an espeelally illustra-
tive case of how aiveraft can supplement the existing means of
transit in case of emergency.

Sut the usetulness of aerial transport is not limited to this kind
of work. Passenger and express airplanes ave being put into serv-
ico and planned all over Furope, and Irance, Great Britain and
Ttalv are making a powerful effort to assist the development of
commercial air fleets with all means at their disposal.  This assist-
anee manifests itself chiefly in two ways.  On one hand,. the Brit-
ish, French and Ttalian Governments have laid out a compre-



The Thomas-Morge Sport Plane over Cayuga Lake
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hensive plan for a syvstem of airways acros: thelir respective countries
and lnked up with other aerial routes in the Colonial poszessions.
On the other hand, a =y=tem of premiums has been devized to enable
air trans=port companies to face adequately the initial outlay of their
serviees,  These preminms will be paid in proportion to the service
rendered (number of passengers carried over a minimun distance)
and with regard to the rapid adaptability of commereial alreraft to
warfare, .\ regular paszenzer zerviee already  operates hetween
France and Moroceo, and 1t expeeted that hefore the end of 1920 a
similar sepviee will exist between Grear Britain
by Australia,

" In this conntry the tranzeontinental reliability
the Army Air Service was a \

and India and possi-

_ ' ace organized hy
proneering achievement of

. i conzider-
able value and =erved to point ont wirh oreat foree

' ' \ tulness the utter
ek of airdromes in all seetions of the United States. A\ 32hour

puassenger airline from New York to San Franeizeo is entively feasi-
ble to-day with the machines now built.  Dut the operation of sueh
a line ix not pozzible to-day owing to the lack of suitable fandinge
housing and suppll\: ‘r:u'lhru:s. When this situation will have been
remedied nothing will stand in the way of the linking of our prineipal
centers of operation by commereial air zervices.

PLEARURE AND SPORT

v

Those who have tlown will tell vou that no sensation of motion
previously experienced ean equal that of airplaning, they will tell
vou that no land or water vehicle, though powerful, ecan give one
such a feeling of mastery as aiveraft: they will tell vou that no moun-
tain, however high. can approach the view of surpassing beauty un-
rolled heneath the aviator, )

Sinee hostilities ceased in 1918, several thousand army and navy
training airplanes have found their way into the hands of sportin‘g
and commereial users. While these planes, Tand machines, hydro-
airplanes, and flying hoats were of distinet military tvpe, they ac-
celerated the demand for the newer sporting or pleasure designs
bronght on the market toward the elose of 1919,

Long distance cross-conntry contests, flights for Liberty Toans and
for army and navy reeruiting, the weck-end pleasure runs of governs;
ment pilotz. the day in and day out trips of the Aerial Mail, thou-
sands of casual * hops ™ by the curious, and the nereasing “ taxi
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What you will see going South. Hampton Roads, Va., viewed from the air,
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passenger-carrving serviee, ceaze to astonizh : rather do they illustrate
the confidence which the publie iz placing in the airplane as a sport-
ing vehiele,

Nor iz tiving destined to be limited to the rieh.  Fstimates on the
cost of operating a typical land or water machine compare favorably
with high cluazz and high speed motor cars and motor boats,

During the seazon of 1010, football games were attended by sev-
eval parties in iying machines, while seaplanes made trips along the
Addantie Coast to various sporting events.  These were prophetic of
the time when the polo ticld will be surrounded by parked single and
two-place tractors. flown from long diztanees by their sportzmen
owners.  Upon the conclusion of the game they will take off. one by
one, from between the lines, for whatever refreshments that veplace
the eockrail houre Shark-shooting and duck-hunting, if no law in-
tervenes. will be done from water machines.  Aerial elay pigeon
shoot= will be more stimulating than of old.  This year's cup races
will be viewed from aloft and the newspapers will earey air pietures
of the events. There is now nothing novel in tlying in groups. so
we may expeet soetable tours, just as, in the early days of the auto-
mobile. elub runs hecame popular.

After a season at Newport, guided by radio, air lighthouses and
balloons, the tHving boat and hydreairplane sportsman will start
down the coa=t i casy stages, A brief vizit ar Old Point.  TFollow-
ing the inzide route, through eanals and small rivers, a few days will
1,(; spent in =hooting geese in Currituck Sound. Perhaps a stop at
[lizabeth Chitye aeross the Mbemarle, and Pamlico: a visit to the
descendants of the = Lost Colonies 7 and the Indian tepees at Manteo,
on Roanoke Istand. where Siv Walter Raleigh founded the new
crpire.

Tt was only a fow miles distant, at Kitty ITawk, where, seventeen
vears ago, the Wright Brothers solved the age Tong mysteries of hu-
men ights A few friends will be taken up from Charleston during
the stav, and thenee on to Daytona and Palme Beach,  Later a jaunt
across to Cuba, to Porto Rico, and to San Domingo.  Perhaps a
weel's stay in the West Indies and thenee down the Kast Coast of
Central Ameriea, over through the Panama Canal and up along
the West Const to Seattle. During the summer of 1919 flights to
Cuba and up the Pacific Coast were made. _

As o sporting vehiele, the dirvigible is coming into favor, bearing
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to 4he airplane somewhat the =ame relation as the slower vacht bears
to the =wift <pecd boar.

International airship races will come into vogue and rival motor
track racing.  These will be in elasgses; the zame a: motor racing
iz divided into group: in aceordanee with eubie dizplacement. or as
vachts are rated. by length, There has been no airship racing since
1909, but forcign governments, Late in 120190 were planning competi-
tion ealeulated to stimulate the tlving game, not only from the sport-
ing point of view, but for the development of lighter-than-air eraft.
Airplane racing i~ definitely establizhed in popular favor.

One obztacle. imadequate landing facilities, which stood in the way
of the normal development of zporting airveraft, iz being removed.
Fortunate 1= he who has sufiicient roomn on his country estate to con-
struet a hangar and lay out a landing field, or who has a body of
water near hiz home, upon which his flving boat may alight.  Real-
izing both the need and the insizrent demand, eities throughout the

United States are preparing municipal air harbors for publie use.
In many places, provizion iz made for the shelter of land and water
aireraft and it is planmed to offer maintenance facilities wherover
})(PSFiI)](‘.

The flying =portman has found a wav to utilize the inland waters
of the Unired States in a way undreamt of by those who improved
them. Al the way down the Atlantic Coast there are protected
warerwavs, which were designed to earry sln\\'-nm\'ing surface eraft.
This tranzportation, however, has never developed and it is entirelv
}u-olml,)lv thar, 1n the near future, thezse inland waterwavs will l;o
more generally used by flving boats than by barees or vessels of
similar shallow draft. Indeed, many believe that the tlving hoat
and hydroairplane has distinet advantages over the land m;chiu(‘.
when it comes to =port.  For one thing, one never needs to seck out
a landing place but s always within gliding distanee of safotv.
Again. hydrvoairplaning provides all the thrills of motorboating to
which are added rarer jovs of actual tlight. i

Iowever, each type of machine to its proper place. With the
development of landing fields and with the improvement of land
types, their use for sport is inereasing 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 iz needed.

All this is In process of evolution.  Before long we shall see
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sportsmen and owngrs competing among themselves and with army,
navy and special pilot=0 in the establishment of new speed, duration,
altitude and elimbing records.

Long distance tonring, after-dinner spins, morning bracers. will
come into vocue.  Nireraft for ecolf, tennis, polo and the games,

friendly brushes over the river: tlving to the hunt — aireraft offer
comfortable pleasure, exhilaration, speed. limited only by the ever-
Heeing horizon, S

ADVERTISING AND PUBLICITY

Does husinesz believe in advertizing ?

Daes it believe in advertizing when such publieity ean bhe com-
bined with selling goods or making quick deliveries 2 The answer
has ax itz covollary the us=e of the airplane, as elothing, chewing
gum, spark plug. typewriter and fountain pen manufacturers and
department stores have proven to their satistaction. In repeated
Curtiz= and \eromarine tlighes, notably one which the Aeromarine
made to Cuba and the Curtizz to New York trom Buttalo, the utility
of airveraft 1n advertizing and publicity opening the way to general
bu=iness uses has been demonstrated. :

Conunereial photography is another of the general business uses to
which airveraft are being put. Aerial photography as a whole, in-
cliding commereial work, is of such importance that a seetion is
devoted to the subject elzewhere in this chapter.

Newspapers have heen guick to adopt the airplane in the gathering
of news, the taking of photographs and the eiveulation of the various
igsues. Immediately after a marine aceident of considerable pro-
portion off New York City last summer, the manager of one of the
Jargest press azzociations called the oflice of the Manufacturers Air-
ceraft Association.

“Sometime we are going to need alying machine quiek,” 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 serviee is now available,

AIDING TIHHE EXECUTIVE

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

In the obvions answer lies the reason executives, who desire to
keep in personal toueh with branches, have found in the airplane a
means of transport superior indeed to rail.
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In exeentive wark in vural communities, the airplane has already
become establizhed,  Sales in constderable number have been made
to owners of great farms and ranches, and to oil and mining operators.

Among the miscellancous uses to which business 1= placing aireraft
may be mentioned the exploitation of real estate. A New York firm
had @ elient who wished to build a hotel, but was uneertain as to
the location proposed.  How wonld it look when set in surround-
ing= of which he had scen hat lisdle, and that from the street or a
near-hy roof 2 No the firm employed 2 commercial acrial photog:
rapher. and the trick was done. .

Great construction projects are being watelied .fl'nm the air, ("if_\'
Bmprovements are being planned and tire and l'”l“'_" patrols carried
onr.  The aertal ambulanee hias bheen ‘1"“"'”'\-‘“.1“1(1 in the Avmy and
in civil practise and in at least one “"me' Mstanee —at Corpus
Christt, Texas — atrplanes have heen n=ed for tlood reseue work.

AERTAL MAIL SERVICE

The Acrial Mail Service of the U, S, Post Oflice Department has
been in operation daily, except Sunday. between New York and
Washineton for eighteen months: and herween New York and Chi-
cago daily for =ix months. Tt has been suceezstul from the start.

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

During the lTast fizeal vear, only 4.4 per cent. of possible trips were
not attempted, and thar ont of a total of 133310 miles. There were
v oper eent. During the
same period there were only 37 forced landings due to mechanieal
troubles in flight.

[n the operation of the Aerial Mail for nearly one year and seven
monthz, covering 405,563 miles of tlying, there have been lost but
four pilots in ernshes, a ratio of one fatality to 101,397 miles.

The reeeption which the Aerial Mail met, when first proposed,
March 6th, 1912, was similar to the popular inditference displayed
by the American people for vears toward the airplane itself.  Con-
oress refused to grant an appropriation of $30.000 for acronautical
experimentation requested by the Post Office Department. As a re-
sult, it was not until six years later — May 1dth, 1918, that the
first Acrial Mail route was established between New York and
Washington.

flown 128255 miles. a performance of b2
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Again following o course similar to that traced by the airplane
itzelf, the Nerial Mail demonstrated itz worth, arvoused the keenest
mterest, and. within =ix months, was songht by representative cities
in many parts of the United States. There 12 no doubt that the
Aerial Mal ook a0 major part in awakening the consciousness of
Ameriea to the faer that commereial acronauties * had arrived.” and
was disputing the monopoly hitherto held by rail, road and water
transportation.  On May 15the 1910 the Aertal Mail was estab-
lizhed between Chicago and Cleveland and on Julv 1st, 1919, the
route between Cleveland and New York was opvm-t.l. As this book
goes to press. Congress is considering a $3.000,000 appropriation for
the fiseal vear commeneing July 1ste 1920, which will permit the

operation of one round trip daily by the Aeri al Mail between the
following points:

New York San Franeiseo,
Pittsburg — Sr. Louis — Kan=as City,
Fhosxton — New York.

Wiashington — Ntlanta.

Thus the continent will he =panned from East to West, and from
North to South.

Story or OPERATIONS

When the Nerial Mail was established, it was condueted by the
War l)n])ntlm nt in conneetion with its work of training aviators.
The service continued under the military unril August 10t}1 1918,
when it was taken over by the Post Offico l)(p.lrrmont and phced
ander the immediate dircetion of Otto Pracger, Seecond Assistant
Postmaster General,

The only equipment available at that time — the war still being in
Progress —— Wis \“fh as could he released by the Avmy Alr Rorvlce.
A few Curtiss Jo No—4-11 training pl.mo?, 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-
Jand 4s and Curtiss Ri—4s were turned over to Mr, PP raeger by the
Army and in these 400 pounds of mail were earried.  The Curtiss
machines performed remarkably, but the De Havilands, designed
wholly for war purposes, lacked the strength necessary for commer-
¢ial fving. But the Post Office I)opln'tm(‘nt had no funds at that
time with whichi to develop strietly mail-carrving types; it had only
the surplus military equipment from which to draw,
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The Aerial Mail Serviee thercupon <et about tran<tforming the war
machine.  Tts acronautical engincers, cooperating with the staff of
the L. W. I, Engincering Company, developed changes which e
sulted in a comparatively =atiztactory plane. A mueh stronger land
ing ecar was substituted, the tusclage was strengrthened and the
cockpit and cargo compartinents were re-arvanged. Ttowas this re
built “ship ™ that enabled the Aerial Mail Servicee to o evolve the
longer and wore hazardons New York-Clhicago serviee out of the
Washington-New York laboratory run,

On May 15th, 1919, the anniversary of the establizhment of the
New York-Washington line and the opening day ot the route he-
tween Chicago and Cleveland, the public was invited to witness the
flicht of the mail planes at Delmont Park. New York, and College
Park, Washington,

The two airplancs that took to the air on this anniversary.
leaving Washington and one leaving New York, were Cuartizs-HHis
panos, the same that carried the mail a vear before and had been
constantly in the scrvice pulled by the same motors,  One of these
had héen in the air 161 hours, f]\'mn 10,716 miles, and had carried
572,826 letters. It had cost, in serviee, per hour, $65.50. Re-
pairs cost $480.  The other plane had been in the air 222 hours
ﬂying»ls,()'ls miles, and had earried 485,120 letters. It cost in
serviee, per hour, $48.3:4, Repairs to this machine cost $1,871.76.

In addition to the six planes with which the serviee was ()I)('ll(’d.
and which were in operation on June S0th, 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 Chieago —
48 in all.  On December 1st there were 90 planes in serviee.

one

NEW YORK-WASIIINGTON ROTTE

The record of the entire serviee hetween New York and Washe
ington shows 92 Pm- cent. of performance during the entire yearn
representing 128,037 miles traveled and 7,720,840 letters carried.
The revenues from an‘p].mo mail stamps ,unounfod to $159,700 and
the cost of service to $137,900.06.

The average flying time between Belmont Park, New York, and
College Park,. Washington, was 3 hours and 50 minutes, while the
time from Washington to New York was 3 hour s, 30 minutes. The
discrepancy is due to the prevailing winds from a westerly diree-
tion. One round trip was made daily, except Sunday. A stop for
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First Delivery of Aerial Mail at Sea.

(Wide World Photo)
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exchange of mail was made at Philadelphia cach trip. DBy this
serviee mail hetween New York and Washington was advaneed 2 and
Yo to 3 hours over train service.  In addition to aivplane mail there
is despatched daily from Washington to New York letter mail from
outhern points, conneetion made up to carrier di~trict= in New
York, which mail ix delivered in New York the same afternoon ine
stead of the following morning,  On July 1othy 100, the stop
Philadelphia was dizconrinued. and hv (.]“'m‘.__.-i”"_g tvpes of planes the
flying time has bheen reduced 30 minutes in cach direetion,

NEW YORK-CHICAGO ROUTIS
The Acrial Mail hetween Chicaoo and Cleveland, begun May 15th,
1919, advanced the carrier (](‘“\'()l]‘\' of Tetters at Cleveland and Bos-
ton by 16 hours and at Albanv, ‘\:(-\\' York and Springtield, Massa-
chusetts, 6 hours. .
Mail from Sun Irancizco and the entive Pacitic Coast states, from
South Dakota and Northern Tlinois. from Northern Minnesota and
Northern Wisconsin, from North Dakota and Montana and from
Kansas City and the entire Sonthwest, put on certain trains, reached
Chicago in time to make conpection wirh the evial Mail cast
bound.  The Acvial Mail fron these trains is taken direet to the
Acrial Mail ficld.  Under thic qperaneement, this mail ix delivered
in Cleveland and Boston on :lﬁ’(n]‘ll()()l‘l’ deliveries instead of the fol-
lowing morning. At Albany, New York City and Springfield. Mas-
sachusctts, this mail catches morning (1(}]i\'<'1.'\' instead of the after-
noon following. ' '

Letters mailed in New Yor) (Sty in time for New York Central
train No. 19, leaving at 5:31 ..y, veach Chicago in time for 3
o’clock afternoon delivery by carricer instond of the following morn-
ing carrier delivery as would Lo the ease if sent through by train.

July 1st, the full airplunce route New York-Cleveland-( hicago was

, officially opened.

NEW ROTTES AND EQUIPMENT
The Aecrial Mail Servicc, by carly fall, 1919, was confronted with
two problems — the establishient of n(’,r“r, 1.(,1:4(05 and the develop-
ment of new equipment. T}, eneinoors of the Aerial Mail Sepviee,
cooperating with the Army Aj) S:rvi('o :md with munieipalities had
laid out proposcd lines to the Nmﬂ/m,(,éf‘ and to San IFrancisco. This
was principally a matter of charting 11;1(1 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
Jelmont Park, N. Y. 5. General view of mail field, Belmont Park, N. Y.

6. Aerial mail pilots looking over the route.
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minals. Then came an interesting and highly significant experi-
ment, conducted with the cooperation of the International Mercantile
Marine, Operators of the White Star Line, and the Acromarine Plane
and Motor Company.

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 he delivered on board outgoing
steamships.

A special chute was constructed 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 cable, 200 feet long, the other end of which had seven short
branches, cach weighted with a two-pound bag of shot.  The ide:
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 cable would strike it, and thus jerk the mail bag out of
the chute in which it rested on the Hiving boat.  To lessen the impaet
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 deeided to test the Acrial Mail
delivery under actual operating conditions.

On August 14th, an Aeromarine flying boat, piloted by €. .J. Zim-
merman, took on board a mail pouch weighing 100 pounds and, des-
pite a 30-mile gale and rain storm, flew out to sca after the liner
Adriatic, which had left 114 hours previously.

The pilot caught up with the liner near the end of the Ambrose
Channel. After the weighted end of the cable trailing from the
seaplane had caught in the liner’s rigging, the mechanic pulled the re-
lease device and the mail bag fell into the sea along side the vessel
as had been expected and was safely hauled aboard.

The impottance of this remarkably suceessful experiment, which
was carried out under adverse weather conditions, is obvious. David
Lindsay of the International Mercantile Marine Company stated
that if this method were adopted by stecamship companies, fully 18
hours could be saved by transatlantic liners outward bound. Not
only would it be possible to transfer late mail to the steamship in
this manner, but the steamers would be able to take on eargo up to
the last moment before sailing and then receive the completed mani-
fest by seaplane delivery far out at sea. The expcriment caused
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several steamship lines to take aireraft into consideration in their
plans for the future. It undoubtedly hastened the decision to estab-
lish United States-Cluba air zerviee. because of the attention that was
attracted to aerial transport over the sea.

A CANADIAN EXPERIMENT

The Canadian Government is desirons of promoting the Aerial
Mail,

To W. E. Bocing. President of the Boeing Airplane Company of
Seattle, goes the distinetion of having first earried international mail
in North Ameriea.  On Mareh 3rd. 1919, Mr. Boeing. in one of his
scaplanes, accompanied by Edward ITubbard. 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 Office and the bag was officially received in Seattle,
by the mavor of that city. ) ; 7
TAS a result of this flight, mail contractors in Alaska arn investi-
gating the possibilities of using the airplane instead of the dog sled.

While oceanic mails were being plmm(‘d. it became evident that
multimotored cargo ships must be provided if the Aerial Mail Sery-
ice was to reach San Francisco. Thus the Department set about
the construction of fourteen two and three Hispano-Ruiza or, Lib-
erty motored airplanes, ranging in cargo capacity from 1,500 to 6,000
pounds, according to the length of the flight.  Six of these oreat eraft
have been built and delivered by the Glenn T Martin Company and
four are under construetion at the plant of the Thomas-Morse Air-
craft Company, while the T.. W, T, Engincering

ing others. Tull deseri
Chapter VITI.

~ Another notable engineering development ¢
partment in cooperation with the T.. W. T
construction of a De Iaviland 4 into a twin-motored plane, which
has devoloped a speed of 103 miles an hour, will maintain horizontal
flight with one motor and carry 800 pounds of mgil. Thus the
Aerial Mail provides a commereial use for more of the military
_equipment accumulated during the war. :

The Aerial Mail-has been the means 6f dovelopﬁig" scientific aids
for commereial acrial transport.

At the suggestion of the Department, the Bureau of Standards has
developed a field-marking radio device which will enable a pilot to

; Cmnpnny is build-
ptions of these ecargo *¢ ships ™ are printed in

arried out by the De-
Company, was the re-



N
) N
SAN FRANCISCO

)

2
LD
NGRS
‘Jﬁ/&ﬁlslgd&?ﬂ i RO L e
FAITI
Nnas: gy au Prin ’\i).
—J

/"V P81

Virginls.

N\
SALT LAKEC@_

o

- Proposed at once
Proposed in Future
in operation

- Now

MINNEAPDLIS
CigpAUL

~

DENVER

" KANSAS CITYQ\-

(lAusrm

/
l A S
(OSAN ANTONIO

\1»‘;/~1'

AsliReATATE ROUT ¢

& r

fmmoo

C/u\mﬁ T -

\;\

S T
ST

S‘Lou:s N

AN P

i, -~
\
¢ NEWORLEANS
‘: '\j\v‘;

P
v

" “CLEVELAND

_Key wests

jL

EWYORK
PNILADCLPHIA

P P-nTngu:‘oyy
N
{ RSN|NGTON




AIRCRAFT 1IN COMMERCE 45

land exaetly in the center of this landing ficld although it may be
shut in by clonds, rain. =now or for, from an altitude of three to
four thou=and fecer within the proximity of the field.  As elevated
antenna syatems are manifestly dangerous to air navigation. the
Aerial Muil Serviee experimented extensively in radio transmission
and perfeeted an antenna only 20 feet high, highly direetional and
admitting of <harp tuning with remarkable transmission results.
The mztallation of high powered stations in the vicinity of flving
fields is, therefore. made possible.  Tfforts are heing made to pro-
vide and perfeet a practical visual signal which will take the place
of the present audible sigmal. Thiz will greatly enlarge the field
of operation,

Complete telegraphic communication will shortly e installed,
together with triangulation stations, whieh will allow the utilization
of a complete despatehing syvstemn whose main funetion will make it
lmssil»h- for distant points to locate planes accurately at any moment
during tlight.  Distant controls are also being developed in order
that the Department at Washington may get in communieation with
any pilot in Hight by means of radio telephone.

Another contribution to aviation is now being worked out with ex-
cellent prospeets of sueeess in the shape of a non-magnetie and non-
gVTOsCOpie compass,

Extensive experimentation has been coundueted with respeet to a
new type of fuell Adrplanes have been tlown on regular daily
gehedule over a period of several months with this fuel with exeel-
Jent resultrs,

The Department has been keenly alive to the nuportant matter of
fire protection and has equipped its planes with fireproof bulk
Lheads and extinguisher svstems with erash release deviee, Improved
fire protection svstems are being installed in the larger eraft now
under construction.

BAD WEATIHER DEFIED

“ The Mail must fly ™ has been the order; and the Mail has
flown. The operation of the serviee every day in the year exeept
sunday, between Washington and New York and daily Detween
Cleveland and Chicago, encountering all sorts of weather conditions
and meeting them suceessfully, has further demonstrated the
ticability of employing the airplane for commereial serviee.

The Aerial Mail has been maiutained, throughout the vear end-

prac-



16 AmerarT YeEar Book

ing May T4th, 1919, with a record of 92 per cent. gales of exce
tional violence — from 40 to 65 miles an hour — and heavy s
storms being encountered and overcome,  Our of 1261 po-sibd
trips, 1.206 were undertaken, and only 55 were detaulted on aceous
of weather conditions,  During rain, fox, =now, zales and electries -
storms, B30 trips were made.  Out of o pozsible Th~002 miles 12%
057 miles were flown.  Only 51 foreed landings were made on ae
count of weather and 37 on aceount of motor trouble. ‘

Pilot .10 M. Miller, who was formerly o naval flier, made the tligh
from Philadelphia to New York in o Curtiss 1= with a 100 horse
power Liberty motor, vising from the ficld against a A45-nile gaks
and arviving in New York throngh o blinding =now stormn with
wind velocity reported by the weathier hurean to he 6x iles an howe
and which was 15 per cont. greater at the altitnde ar which he fles,

One of the lessons learned from the operation of the Aerial Mail
during the vear, is that the element of danger that exists in tllt5
training of aviators in military and exhibition flving iz almost er
tively absent from postal — or commereial — flving.

Mr. Pracger, in reporting to the Postmaster General the opera
tions for the vear, savs that the record of the Nir AMail Serviee, which
includes flving at wtitudes 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 carrving
the Mail had cver fallen out of the sky, and there had not heen a
single death of an aviator in carrving the Mail,

Between May 15th, 1919, and November 1xt, however, three pilots
lost their lives, due to bad weather and low visibility.  Dircetional .
adio willy in future. eliminate easnaltios from these canses, it 1:
believed.  The anly other deathis by aceident which have occeurred
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 serionsly enough to he sent to a hospital.  Other
accidents consisted mainly of bruises and contusions suffered by
planes turning over after landing.

TForrst Frir Patrorn Skrvier

The total surface area of the timber lands in the United States,
inchiding . national and privately owned forests, is estimated at
550,000,000 acres, that is, about one-fourth the arca of the whole
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Aerial Views of Forest Fires
(Photo — Courtesy Forest Service)
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country. No exact figures are available on the total value of thess
timber lands, but the National Forests, which on June 30th, 1918
covered 174,261,393 acres, have a total estimated value of roughls
$665,000,000.

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

From 1915 to 1919 inclusive fires reduced the arvea of National
TForest lands by 4,196,393 acres, eansing a damage of over 37,000
000, to which must be added some $12,000,000 spent in fichting the
fires.

Tt may be scen 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 Agriculture, through its Burcan of Forestry,
endeavored for years to conserve standing timber. Tt was realized
that the denudation of the great water-sheds in the West, permitting
erosion and general desolation, would in time, carry ruin to the vich
and fertile valleys. Reforestation, so long neglected, could not of
itself offset the increasing vearly toll by fire.

The forest ranger was for years the sole, frail barrier between
His picturesque figure, afoos

conflagration and American forests.
His vision was

or on horseback, was traced over mountain trails.
limited to matural vantage points. 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 forces accordingly. The increasing 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 requested cooperation
from the Air Service. Accordingly, on June 1st, 1919, the aerial
forest patrol was established. Tts scope of operation since then has
steadily increased. So great has been its success, that the fire hazard
is now practically eliminated. Daily patrols, at fivst termed an
experiment, are now accepted as indispensable. Tn five months the
people of Oregon and California have come to regard the airplane
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as absolute protection for life and property in the great timber reachs
of the Cascades and the Sierra.

The tests by the Government have convineed the private lumies
companies that they, too, must have similar scrvice.  In Oregon it &
understood that they cooperate with the State in bearing expens
No one more than the lumberman realiss

incident to the patrol.
ITe spends days

so keenly the limitations of transportation.
horseback going to and from the railroad centers.
portant element in his work. Ilere, as in the cities, ** time meass
money.”  What thing more natural, therefore, than for him to con
bine his private fire patrol with private transportation ?  Thus jours
neys of many days in the old way are reduced to hours in the new.
The aerial forest patrol presents an impressive contrast betwes

Thne 1s an e

generations. The ranger is bound to the carth: the aviator soan
above it. At best the ranger’s horizon is a few miles; the aviato
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
fying it 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 can 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 dircet his forces 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
a.nd see the progress of all sides of the fire at practically the same
time.  He knows instantly, without cither 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 hears to the rest.

Two patrols a day were operated out of March Field, Riverside,
Ca]ifornia, beginning June 1st, 1919. Curtiss army training planes
were used in this first experiment. Especially constructed 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 nnsatizsfactory, the wireless telegraph was insralled,

In three months and seven days the patrol which operated over the
Cleveland National Forest in California covered 16,297 miles in 400
hours and H6 wminutes of Hving tine,

Seventy-five dangeros fives were discovered, amd all this by an
average of three planes in use dailv,

A average of two planes daily covered 56,551 miles ont of LRock
well Tield, San Diego, Calitornia, in the <ame period of time, dis
covering 24 dangerous fires in the {10 hours of Hying thne.

Meanwhile, the fraining phoies wope superseded by Nneriean built
De Haviland -+ planes which i creater climbing .:milit.\' and could
cover greater areis by reason of theiy higher specd and larger tuel
capacity,

.()“ S('])f(.‘]]l])(‘l' '.\r]l' P e twao ])11!1'4'15 were consolidated ;l]ullg
“_'”]) that from Mather Field, Nacramento, California. which sinee
.{nn(* ]\' Imd,‘]m“'“”("l FLI2N iy of f(‘l"l'ilnl“\' and dizeovered =3
f'n'vs. _ I vomn i{’ptvm'lwl- Srd unrg) Octaber 31st, 1919, the rwo ]!1:111(’5
fz-mn Mathep T u*]d’ (]1.\:('()\:('1-.(-(.! TO fres. Othoer patrols operated from
l--y-(-:sn() and Red BIafl, (;I]I'ln]-“i“‘ and it is planned 1o establizh ad-
ditional ooy,

By the first of Angust ihe Pemarkable sucees:s of the California
patrols ],””l “’t“'m.(‘f('(l the H‘f‘l'“miun of Oregon stare ofticials as well
s the I‘m-'(i_\-t-.]-'v Bur ‘“”_ of ()"“14")!1, and Governor Den. W, Oleott
requested .Sm”]m' profection »F(IP the ereat national forests in his State,
fll1:1\(j;“i((jjls((lx]],lllf\;‘,](':y (Q)lll'(lf:‘(‘;;;l'“:i:':;(lnt']lr'-\\'ﬂ planes (l;llil'\' <ct our tfrom Salem

\ A SO AN dater worked from a connnon base at
Sugenc. Fhe patrol maintained | eriising radins of 100 miles with
the training planes and Tater, whey ¢, ])ig‘l‘_{‘l‘l' ships were substituted,
they were :.1])](3 to fly f}f’().milos, thus ])(,“‘(.1 rating more deeply into
the mm””.m“'\' and protecting the more heavily timbered areas. s
a result of this work, accomplished under many difficultios, suel as

lack of facilities for crmergeney Lindines and repair, 33,715 miles
of the Oregon forests were flown ovep i the course of 127 patrols in
two months and eight days.  Tp all, 128 fives were discovered in
Oregon, fires which, once started, would have reduced thousands of
acres to ashes.

The detailed summary of the season’s entire activities is of oreat
interest.  The total number of miles traversed hy the svv(‘nrom; air-
planes used for five patrol work was 235,724 lllii(‘s, which were ¢ov-
ered in 2,872 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 efficiency
of the fiving machine

that has aroused enthusiasm in the heretofore
flame swept arcas of the far West.

The airplane forest patrol said to bave had a peenhiar disci-

[nstanees have been known where per-
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.
enormous.  Plans are
the Northwest.

plinary influence on campers.
sons who had carclessly

The saving it effects 18
now under way for its extension throughout

Prace Tivie Uses or Aerian Poorocraruy

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

A beginning in this line has already been made in this country.
When hostilities ceased, the Air Service assigned a number of pilots
and observers to the duty of making photographiec maps in various
parts of the country.  An arca is mapped from the air by flving over
it, making the while enongh photographs to form a composite picture
of the tract. This composite photograph, when mounted, is known
as a photographic mosaie or map.

Minor difficulties that interfered with the making ot suitable photo-
gmph\ 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 vision unob‘ranmb]e by other means.

Aerial surveving possesses many distinet advantages over land
gurveving. Land survey of marshy areas, thickly woodod tracts or
other primitive regions is not only difficult and hazardous, but- also
very expensive. To do the same work an aviator and camera man
need only fly over these difficult regions, making a record so - per-
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pect that it could not be duplicated.  The former method require

days and weeks; the latter, hours and minutes,

A complete aerial photographic survey of the United States could
be accomplished in a few years at considerably less expense than would
be entailed by a ground survey: whereas at the present rate of progs
ress by ground surveying it will take one hundred years to complet®
such a survey. Such an acrial survey would be one of the most
useful of army peace time training activities.

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

Instrumental problems are being gradually solved and within fil':‘
near future, it will be possible to carry out a complete topographical
survey by means of aerial photography with a minimum of groun
control.

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

MUNICIPAL AND BUSINESS USES

Tt is difficult to list fully the applications that can be made of
aerial photography in peéaceful pursuits, beeause this braneh of phe-
tography is so new and its range of usefulness so extensive that almost
daily some one thinks of another field in which it can be employed.

For city planning, reclamation, forestry, and many other uses
aerial photographic surveying is bevond approach by any other exist-
ing method and will undoubtedly come into common use within the
next few years.

Owners of large tracts can actnally explore their property by having
the land photographed from the air and then perusing the photo-
graphs, which constitute permanent records. In the case of a timber
tract, for instance, an accurate estimate of the quantity and location
of each species of timber available can be made in less time than it
would take the owner to ride over his property.

Another field of utility would be the photographing of real estate
for advertising purposes. An aerial photograph not only permits
of the comprehensive presentation of large tracts of land, but it can
be used -as an attractive advertisement. Chambers of Commerce
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should turn to photography from the air for securing photographs of
their cities: to show railroad lines, harbor facilities, well-arranged
street= for hauling manutactured products, residential seetions for
workmen s homes, tactory diztriets, groups of large business buildings
and tfor other purposes,

Photographs of the =ame ¢ity, taken at intervals: of a few months
or vears, would illuztrate morve clogquently than an array of charts
the statisties as to its growth.  Fire insurance companies will in-
evitably beeome interested in these aerial =urveys 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 scctions of the eity and thus enable them to realize and keep
cheek on the tive risk involved.

The progress made in the construetion of engineering projects,
sieh as buildings, canalz, raihways, az well as the comparative merits
of various tvpes of city planuning, can be better shown by aerial
photographs than by any other means.

AERIAL GEOGRAPHY

Aerial photographs also provide an excellent means for teaching
more casily both elementary and advaneed geography.  Here realism
is remarkably approached. Next to the actual velief map s the
oblique aerial photograph.  Ground photography restriets one to a
very narrow field and the big relationships are missed.  In oblique
views we got the relative topography of the physiographie provinees
of the world, @ new means and viewpoint to study topographie fea-
tures. ceconomic geographie intluences, the development of ph_s'sic:ﬂ
geographic forms, and a new means to study and teach geography in
its ancademice. commereial and cconomie phases.

One photograph shows mountain = spurs 7 with streams eating
back into thent another shows river terraces, or how man overcomes
natural harriers when they get in the way of progress and how natu-
ral harriers divide a city.

M ETEOROLOGY AND IEXPLORATION

The employment of free balloons has become an acknowledged
factor in the observation and photography of celipses and other
celestinl phenomena. In astronomieal investigation the airship will
be found of immense advantage over the free balloon, and over the
airpline as well, for it is in a position to remain 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 carth and hinders vision.  Prog-
ress in power plant aceessories will =oon enable the attainment of
altitudes far bevond the =ix mile limit of yesterday’s airplane.  The
sounding of the upper air. which has been going on for many years
by cevery meteorological station in the world under international co-
operation using kitez and 2mall z=onnding balloons, will now be possible
with human obzervers, reaching definitely known altitudes over defi-
nite locations.

Fxploration of unknown lauds at well nigh inaceeszible spots opens
up further poszibilities of trade and scientitie study, as a result of
which new flora and fauna may be added to the world's collection.

Nreeearrt axp Fisnemies Resganren

Aerial obzervation over any given ferritory in which fisheries re-
scarell work 1= 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 inspeetion. It places the natural features of the
region in their proper perspeetive and relation to one another. 1t
makes elear at onee the inter-relation of land and water and the char-
acter and extent of tidal enrrents. Even when the observer iz famil-
jar with the territory, the view from aireraft shows him elearly many
things which were either unknown or imperfeetly understood betore.

In the ensze of new territory, acrial observation is an essential part
of fishieries investigation work.

Both airplancs and airships may be utilized in this work, and
photography follows as a natural result.  Alrveady experiments have
been made, on July 28th, 1919, by a representative of the Bureau of
Fisheries which will vesult, in 1920, in renewed trialz and, doubtless,
in the practical application of airveraft, thus opening another field in
commereial acronanties.

A Grivrest Ixto rie Furure

Standard airplanes of to-day {ly upward of 100 miles at one jump.
Tuel consumption, a vital factor, is being reduced to the minimum,
for commercial and sport Hying.  Engines throttle to that point where
efficiency is at its maximum.  Modern machines are built from speei-
fications and to designs of engineers, just as automobiles or boats.
They may be speed machines, weight carriers, or all-round touring
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craft, as one wishe=.  Only a hitle =ueritice of speed to carey one

friends,— just as with yvour maotor car. There 1z no more guess work

or eut-and-try, to their construction, than there iz to the building of

a bridge.

. . . 4
Juilt, too, they are, for quick replacement. A demountable power

plant with rthe whole unit on the ground for quick exchange it neces
saryv.  Instantly removable axles; a few minutes and a tive is changed
or a new wheel replaced. .\ wing doces not take too long to attach,

The cockpits ave leather-padded, with windshicelds=: the inztrument
board with ineident indicator, speedometer, <lip indicator, tachome
ter. motormeter, elock shut-oft cocks for oil and gazoline ; oill gasoline
and air pressure gages ignition =witch, eleetrie lights —— the whole as
complete as the driving compartment of any high grade motor car
A self-starter has not heen forgotten and the same enrrent furnishes
the dashboard lights. those at the wing tips, the signal lights for
night fiving and the lainding flares ax well. A telephone from pilat
to pazzenger, if vou wizh, and from pilot to the world below, In
the big pussenger carricers, therve are comfortable wicker chairs or
velvet cushions, in a heated compariment protected from the passing
air. A vanity caze to mateh the upholstery, silken eurtaing at the
windows, room for a game and folding rables for a bite of Tuncheon.
Fietion?  No.

What, then, of the future.. During the war, thousands of minds
were concentrated upon the development of nilitary airerafe. A
troubled period of uneertainty 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 produetion of fighting machines.  The vesults are
already made visible, as recorded in the preceding pages, and one
may now be quite certain that in the near future, ercat and startling
progress will he made.

Adveraft will be further simplified in construetion. They will be
considerably lowered in price, with grades to suit one's pockethook
or the uses to which the eraft is to he put.  Just as the demand for
the Aerial Mail has brought forth new and remarkable tvpes of mail
and parcel post carriers, so the iner asing demand for general passen-
ger and freight transportation is evolving new and interesting types
of extraordinarily large dinension and multiple power plants.  The
acrial transport of the near future will he mueh larger, mueh more
stable, and much more comfortable than that at present.  With the

.

!



ArerarTt 1N COMMERCE 59

increase in the number of landing fields, their tlyving range will
extend.  Progress 1= the fundamental law in aevonauties.  Competi-
tion 1z a stimulant.  And just a: this Nireratt Year Dook for 1920
justifies what was =aid in the preceding volume, z0 greater confidence
may now be expreszed in the general use of aiveraft to the every day
business of mankind.

The world has been two-third: tlown around.  Continents have
been eroszed and oceans spanned. But the greatest body of water in
the world, the Pacifie Ocean, remains to be conquered, and in conclu-
ston it may be foreease that hefore the passage of another year. Amer-
ica will he linked by air on the west with Asia, as she was on the cast
to Europe in the vear just closed.



CHAPTER 1T

CROSS-COUNTRY FLYING AND LANDING FIELDs

)

HIT comprehiensive  aiveraf progvam which  the Unirdd,

States Governmment was compelled to adopt 1 DT to s
one of the requivernents of modern warfare, had a< a conk
lary the establishiment of 4 fair number of Lind and warter air station

thronghout the conntry,

At the time of the Arnistice, the munber of army Hving tields haa'

thus nercased from three to fiftyv. and rthe nmmber of naval air sta
tions from one 1o seventeen. These new air harlors constituted o
rough system of airwavs which enabled pilors to complete their ele
mentary fraining by longe distanee crosz-country or shore-wise fiving,

The ending of 1he war cansed as sharp o eleavage in acronauties |

as it did in other national activities, Military needs ccazed to b
paramount and the resumption of normal ceonomie conditions as
swmed primary importanee. s a0 conzequence of the demobilization
of our armed forces, a large munber of these air harbors had to be
dismuntled. The number of army fields was thus redneed to sixteen
and that of rhe naval air starions to nine.

Government and eivilian aviation aurhorities alike realized the
banetul effeet sneh a huge reduction of the cround establishments
would have on flying in general. It beeame obvious that the safe
developient of commereinl aviation would depend diveetly upon a
comprehiensive system of air harbors, snitably marked to enable the
pilot to undertake a Journev with comparatively little concern.

With a view to remedying this unfavorable sitnation, the Nrmy Air
Service, fivst under the diveetion of former Major General William
Lo Kenly and Tatterly under Major General Charles T, Menoher,
adopted a landing field policy which is hased upon a cooperative plan
between the Army and municipalities desivous of establishing air
harbors.  In its constructive work, the Army proceeded as far as
was possible without special legislation.

This plan, essentially transitory, was made publie at the Southeast-
ern Acronautical 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 he Taid out ace-
cording to specifications drawn up by the Air Service and the munici-

60
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palities reecive in return steel hangars from the Government.  The
maintenance of the air harbor 1= assumed by the municipalities.

This policy met with great favor in progressive communities, and
many cities not comprized in the original \ir Service program are
now laying outr air harbors to government specitications and in co-
operation with the \ir Service.

AR-SERVICE SPECIFICATIONS FOR LANDING FIELDS
January 1:t, 19200 the Nir Serviee issued revized landing tield
speetficationz. which are as follows:
In the seleetion of landing fields at a eity, speceial attention should
be given to the thllowing points:

1. I.NCATION

(a) The Field zhould he situated closze to transportation faeilities, both
pa=senger and freight, awl electric power and water supply should be
available.

(b An effort should he made to =eleet a location in a place where the field
ix unlikely fo be later surrounded by huilding operations,

(¢)y If the city ix unabie to provide for a tield of the ideal size, if possible,
a <ite should he selected which is capable of expansion to a larger
size, when the development of aviation makes such expansion
NEce=2ary.

(d) A =pecial etfort should he made, if possible, Ly cities on the main
aerial routes, az the development of trans-continental aviation de-
pend< upon the establishment of fields at such points,

2. NIZE :

ta) The size of munieipal Linding fields depends upon so many faetors that
it is impo=sible to preseribe exact recgulations concerning it, and it
is realized that a great many eitiezs will not be able to establish
airdromes to meet the requirements of the speeifications set forth
horein., The minimum size recommended by this ollice at the present
time and with the present types of machines, is one that will allow
Goo vards © Runway 7 in any direetion from which the wind may be
iiko]y to blow. Sueh a field would permit any type of machine at the
present day to be landed by an average pilot. and to he taken off
without aceident, should there be no failure of the motor. To have a
ficld large enough to enable the average pilot to take any aud 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 ecase of
failure of the motor, to return to it and to land the plane without

*Runway ™ of at least
1,000 yards in any direction from which the wind is likely to blow.

aceident. it is necessary that there should he a

Fields complying with these specifications are designed to take ecare
of airplanes of all types under all conditions of traflic, weather, ete.
These speeifications are not intended to discourage the establishment
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of small fields, as the presence of small fields en route are of via
importance, and ax such, they will Tunction a< emergency fields fl’(
airplanes that need w great deal of room to take off and land, sod
Innding stations for small or slower plunes. In the establishment f
these fields, the general specifications should he followed in remands u
shape, character of ground, approaches. ob-tacles, ete. Should then
he obstacles aronnd the field. the portion of the tield available fe
nse will he shortened hy a distance depending upon the height o
An obstacle Too foo high will make at least 700 it o

the obstacle.
The length of the  Bunway ™ availabe

the field unaviilable for use,
for use should he computed hy subtracting =even times the heige
of the obstacle surronnding the tield from the length of the field &

the direction in which the * Runway " is heing computed.

(h) Another factor which enters into the size of fields is the question

the surrounding conntry.  Should a field he located ina loeality

where there are fields available for emergeney landings immediately
adjacent to the municipal lunding fickl, the danger of aceident due
failure of anoior. inunediately in the vieinity, will he mueh lessened
and the need of the 1,000-vard ** Runway ™ is not =0 urgent.  ShouM
the country surrounding the field, however, be covered with buildines
or he of sneh a charaeter that it is himpossible to land upon it with
safety, the hest interests of aviation demand that the field should b
lurge enougl to enable the pilot to eirele the field in any type of
machine, keeping always in sueh a position as to he able to retum
to the field in case of the fuilure of the motor.
(¢) Tt would thus seem. that it is tmpossible to make a classitication of
relafive

landing fields according to =ize. which would show their

suitahility for aviation purpozes and, aceordingly, all classiteations
heretofore made are withdrawn,

{d) In addition it may he further noted that there are fypes of maehines
with which it is possible for the average pilot 1o land in a tield, with-
out. chance of accidents, with niueh Jess than o Goo-vd. * Runway”
It is also possible, with arerage tuel, for cond pilots to Tamd any

present type of machine in fields of smaller dimensions than 500 yards.
S NHAPE:

The best shape for a field is that of a square, hu{ an L7 haped field will
sufllice, providing each arm provides a satistactory length of © Runway.” [t must
be pointed out, however, that an L7 shaped field does not provide all the ad-
vantages for a retwrn to the field in case of failure of motor, which are possessed
by a square field. -

4. CHARACTER O GROUND :

The ground should be firm under all weather conditions. A light, porous soil
with natural drainage is recommended as the most suitable. A tield with elay
goil invariably demands special drainage and is unsatisfactory as a rule during
wet weather. It is possible, however, to lay a system of tiling which wiil drain
any field after the hardest rain.  The field should he covered with sod. The sur-
face should be level and smooth, so that airplancs can normally land upon and

taxi across without injury.

A
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d. APPRONCHIEN:

Surrounding ahstacle<, sueh as hivh buildings, high-tension power lines. trees,
ete., limit the amount of tield available for landing by the amount indicated
above, and in additiovn provide an element of danger for the pilot in ease of mis-
adventure.

6. WMARRKING

A white eirele, 100 feet in diameter with a band 3 feet wide has proven hy
expericnce to he an excellent distinetive marking for a landing field.  Thiz can
be =een at almos=t any attainable height with clear visibility., By dissing out
the earth to a depth of about six inches and filling in with eruszhed rock, a very
substantinl and cconomical marker can be made. Tt is necessary to keep the
marking clear white to make it show up well.  This can be done by white-washing
from time to time. The name of the station should he 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 ficld 30 feet off the ground.

. ACCOMMODATIONN

Municipal landing field= zhonld provide communication by telephone, trans-
portation facilities, gazoline, oil and =undry =upplies. Hangars, guards. and
shop facilities will be needed in addition with the development of the use of the
field.

8. CLASNIFICATION -

No classifieation for municipal landing fields will be published.  However.
for the purpose of consolidating information in a concise form and for the pur-
po-¢ of furnizhing statiztics, and {fornizshinge pilots information as to cross-
conntry routes, the following divizions will be made:

1) Field from which it is possible for the average pilot to operate every
type of machine, even in easze of motor failure.

(b) Field from which it is posszible for the average pilot to operate every
type of machine without danger to the pilot =0 long as the motor
functions.

te) 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 mo=t =kilful pilots will be able to land any
type of machine in fields of this elassitication,

(d) TFiclds=, which of neeessity, must be classed as " emergeney flelds,”
inasmuel as they are of suelh a type that only under the most favor-
able conditions can successful operations e effected.

LANDING FIELDS MEAN SAFETY

The landing field movement devives its great importance from
the relation it beavs to the safety of flight.  The impression prevailed
np to the spring of 1919 that evoss-country flying was extraordinarilv
dangerons,  Multiplied flights Dy government and private :1i1'p];m(;s
disnbused 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 withic
gliding distance bhears to safe mechanieal Hight,

The winners of both the New York-Toronto and New York-San
Francizeo races agreed that the greatest need of aviation to-day is the
establishment of adequate landing facilitiez; not only in the thickly
poepulated arcax, but along well detined routes acrosz country, which
arc certain, in years to come, to be followed as commeretal highways
of the air.

The transcontinental airplane race demonstrated that acrial racing
1s of itself not nearly as dangerons, even where adequate landing fields
are missing, as automobile racing on specially prepared tracks and
with amnple facilities for repairs and veplacement. 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
ace on the Indianapolis motor speedway.

INDMANAT'OLIS N.Y.-TORONTO TRANS-

AUTOMOBILE AERIAL  CONTINENTAL

RACE RACE AERIAL RACE
Distance of race in miles. . .......... S00 1.042 2710
Highest speed, miles per hrooo oo L. 1o 135 135
Winning average, miles per hr....... 88 128 120
Machines started ... .. ... ... .. 33 52 62
Muachines finished ... .. ............ 15 30 31
Deaths ... . o . 0 7

Inasmueh as the acerial races in question eovered more than ten
times the distance of the automobile race referred to, they theoreti-
cally gave opportunity for more than ten times as many aceidents,
Morcover, expert pit service was available for the automobiles and
not for the airplancs.  Yet more than 54 per cent. of the airplanes
finished and only 45 per cent. of the automobiles finished.  The fatal-
ity rates arc graphically shown in the following diagram:

Desaths per 100,000 miles

Indianapolis automobile rece

Transcontinental aerial race 7 56
N. Y. - Toronto asrial race o

Graph Landing Ficlds

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 commereial air
services on a wide seale is imminent, no one having studied the ques-
tion can doubt for a moment. Chambers of Commeree throughout
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AR ROUTES OF THE WORLD

(Land Mights in statute miles, zea tlights in nautical))

UNITED STATES

One Way Round Trip

. . . . Mites Miles
Fran=atiantic thicht of N.C-4 000000, 2025
New York-Toronto Race. ... oo .. 1042
Transcontinental Race. oo 00000000, ad02
Bim Flieht «Martin Bombery (.00 L. e ns23y
Suan Diego-Washington ..o o0 0000 LY
Keyport, NoGd-Tavana (Aerowaviney .o 2100000 RS P4
CaNapa
Lethbridee-Vancouver ..o oL Gan
[LURrROPE
London-Port Darwin, Australia ......... 11500
Transatlantie tlicht of WS40 00 0000 B0 6400

Transatlantic Might of Viekers-Vimy.... 1934
Astrakhan-Baku

...................... 470
Berlin-Constance ... ... oo 437
Berlin-Stockholm oo oo a4
Brussels-Londom ... .. o oo 2385
Constantinople-Caireo . oooo oo NTO
Marseilles-Constantinople ... o oo 1250
St Raphael-Tunis oo BRI
London-Drussels ... o oo 235
London-Caleutta ..o oot taun
London-Copenhagen ... oo 640
London-Gilasgow o oo oot a5
London-Madrid .. ... i o O
L.ondon-Home .. o i 050
Paris-Aleiers o o000 oo .o 87D

Paris-Brussels ... .. oo oo 163
Pari=-Cairo oo 2500
Paris-Casallanen ..o oo oo o oo 1200
Paris-Copenhagen oo oo G390
Paris-Dakar ... .. i 2600
Pari--Hindon ..o oo 1200
Paris-.ondon

......................... 250
Paris-Madrid ... oo i BTa
Parvis-Marseilles .o oo oo 00 N 425
Paris-Pracue oo o oo oin 365
Paris-Rabat .. ... o i i i i 1114
Parvis-Rome ... oo oo B 700
Paris-St. Raphael oo oo oo 480
Vienna-Kominetz ... ... . o 600
Ystad-Haparanda ..o 00 oo 300
SOUTH AMERICA
Buenos Airves-Valparaizo ..o oo 800
Buenos Aires-Asuncion e G50
Santingo-Buenos Ajres o000 750
AUSTRALLIA
Melhourne-Gulf of Carpentaria ... .. ... 3000
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.
|
the United States have accepted aerial transportation as a facte|
of highest public utility. :

But commercial air services cannot safely funetion if the counts
flown over does not offer to the acrial navigator a comprehensive chais
of airdromes, that is, permanent air harbors. These must he prop

erly laid out and marked to permit of safe landing; they must als

be equipped with hangars, for sheltering airplanes in transit, an
contain stores and repair facilitics for emergencies.

An airdrome plays the same role in acrial navieation that the
harbor plays in marine navigation. A level ficld merely permitting
landings in case of emergency, no more deserves the name *an
drome ”” than an inlet or roadstead can be termed a harbor.

In comparison with the principal Furopean 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 113
permanent airdromes in the United States and Dependencies, whieh
number comprises 13 seaplane stations, This is to sav that then
is only one airdrome for every 26,300 square miles of continenta
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 seventeen American cities have air
dromes.

Many a city, through delinquency in past years to provide adequate
terminal facilities for rail and water transport, has ultimately paid a
high price for such a lack of foresight. Ilowever, judging from the
large number of inquiries received by the Army, Navy and Postal
Alr Services, American municipalities are to-day far more pro-
gressive in questions relating to transportation than they were a few
generations ago. It may be confidently expected that, before another
year goes by, hundreds of cities throughout the country will have pro-
vided landing, housing and supply facilities for airplanes.

All persons interested in the encouragement of cross-country flying
and in the advantages that may accrue to communities from this
source should at once cooperate in the landing field program of the
Air Service by reporting such landing fields of which they have
knowledge.  Correspondence is invited along the lines sugeested by
the following questionnaire. This questionnaire should be mailed
to the Manufacturers Aircraft Association, which will see that it is
promptly referred to the proper authorities.

5
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. Name

INFORMATION SHEET ON LANDING FIELDS
(Use a separate sheet for each landing field reported on)

Town and State

TLocal name of field

. Shape and dimensions in feet.......... ... iiiiiiiiiiinrinnininanss
HiDirection of JONE BXAS . w e s vmsmemmsm s €585 s @ 50§05 8% 6085 558 515 8 5 558 55 5 FW 28

8. Direction of prevailitg WiNQ. couviaivsiminimsasmemmsasmepnsmomsssnme
7. Markers, if any

. Condition of surface and drainage
=

. Contour of the field

0. Obstruction in and around field, including fences, telegraph wires, S,

10. Obst 1 1 field luding f , telegraph wires, tree
ditches, ete.; suitability for small airdrome.

11. Availability 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....... ... ... ... .o i

14. Organization operating field.. ... ... ... .. . .. . i,

15. Names of officials interested. .. ... ... ... ... .. i

16. Ts this field open to all pilots?. ... ... .. ... ..ot

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 private 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 Menoher,
have covered some 300,000 miles since the Armistice and have thus



68 AircrarrT Year Bookx i
3
PRINCIPAL LONG DISTANCE CROSS COUNTRY AIRPLANE. SEAPLANE AND §

DIRIGIBLE FLIGHTS IN THE UNITED STATES g

A pproximes

Date Principal Citirs on the Route Statute Uiles® B
Jiily 13th; 1911 DBOSTON-WASHINGTON . cse iss i sisesssissssssesmes=asrnsaissos $61
Harry N. Atwood in a Burgess-Wright Biplane landed at College Park after flying q
from Boston, with stops at New London, Astoria, (;uvurnm"'.-i Island, New York s
City, Asbury Park, Sea Girt. Tuckerton. Atlantie City, .l'urnhur\t_ Stemmer's 5
Run, Collegé Park. Three days later he landed in the White House grounds for
a call
August 26th, 1911  St. Lovis-NEw Yorx WorLD'S CrR0SS CorNTRY DISTANCE Recorp 11585
Harry N. Atwood in a Burgess-Wright Biplane won the Victor J. Evans prize of
$10.000 for the St. Lonis New York frip to he done in 4 4‘1:1)‘»\ _Hm_nv: St
Louis, Springfield, Pontiac, Chicago, Elkhart, Pettisville, 'l"“"'i‘“!\*‘{1l<'l'. San-
dusky, Cleveland, Swanville, Erie, Buffalo, Lyons, Auburn, Belle Isle, Fort Plain, 3
Cdstleton Garrison, Nyuck, Governor's Island, New York City. “
October 21st, 1911 MINNEAPOLIS-ROCK ISLAND SEAPLANE Malrn FLIGHT ... 31+
Hugh Robinson in a Curtiss hydroairplane carried mail a record distance, -
November 5th, 1911 TFIRST TRANSCONTINENTAL FLIGHT .......cccx----- 33%@
Calbraith P. Rodger crossed from New York in a Wright Biplane to B'""h'lmtnd
Akron, Dayton, Decatur, Chicazo, Peoria. Springfield, Centralia, 5 sansas  City,
Vinita, Muskogee, Ft. Worth, Waco. San Antonio, Del Rio. Bl Paso, Tueson!
Imperial Junction. Pasadena.
February 17th, 1912 SECOND TRANSCONTINENTAL FLIGHT ....----- " """-ccooo., 2520 o
Robert G. Fowler flew his Wright Biplane from Los Angeles. }'“\“]'\"‘ Yuma,
Tueson, Douglas. El Paso, Sweetwater. Ft. Worth, Houston, Oranoe. .xew Iberia,
New Orleans, Biloxi, Flomaton, Evergreen, Troy, Bainbridge, Quitman, Pablo X
Beach.
December 15th, 1912 TIRST GREAT SEAPLANE FLIGHT . ... ....---""" e R e s 1500
Antony Jannus flew his Benoist seaplane from Omaha, St. Louis. New Orleans,
1918-1919 NEW YORK—=WASHINGTON
Daily, except Sunday. trips of the Air Mail.
Begun May 15th, 1919 Ngw Yorx-CHICAGO
Daily trips of the Air Mail: New York, Cleveland. Chicago.
~
1918-1919 SAN DIEGC—-WASHINGTON AND RETURN . ... .......00""" IR g ... 7000
Major A. D. Smith's Suadron of armv airplanes flew from San 131“ Romlr{hm‘m\
Tueson, 1 Paso. Marfa. Del Rio. San Antonio. Houston. ]"'“: Areadig New
Orleans, Mobile, Montgomery, Americus, Jacksonville, D"t‘mlr‘ o [('" Day-
tona, Savannah, Raleigh, Petersburgz, to Washington. lw.uxnl“ Pas “r:bm": N
El 150, 'lmxon

Ra]elzh Pinehurst, Columbia, Fayette, West Point, Dallas.
San Diego.
NON-STOP BETWipNy poryrs

March 12th, 1919 HAMPTON ROADS-ROCKAWAY AND RETURN. Ret
Navy H-16—1 pilot, 5 passengers; Navy F-5—1 pilot, 4 puss(’n[—,’l’,":' \m:,.,-l:_’,.n‘tr”’
made in 195 minutes, a distance of 300 miles. Record distanc¢ IIOUI"Sv 5 m‘;n’l?tl“g_\'ﬂ -

flying boat with this number aboard. Total time round trip, 16

April 9, 1919  CHICAGO-NEW YORK NON-STOP FLIGHT .........--°°"" "7 "*«eunn 738
Captain C. E. W hite.
April 10th to May 10th, 1919 TLIBERTY LOAN FLYING CIRCUSES ---° "' """ tias. i, - :
LBastern Flight. Army Air Service teams of flyers covered the f0 Mowing Cities, giy.
ing exhibitions in each: New York. Phxlnﬂp]phm Baltimore, V¢ qs?rl\rclrhswor:: -
mond. Raleizh, Charleston Savannnh. Tacksonville. Atlant® lmhs C o] gt
tanooga, Nashville, Louisville, Lexington, Cincinnati, IndianapPols Umbus,
1
&
A )

V
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Toledo. Detroit, Cleveland, Pittsburch, Buffulo, Syracuse, Albany, Concord, Port-
Iand, Boston, Providence, Huartford, Mineola.

Middle Weatern Fiight,  Similar tlvine was done at Houston, New Orleans, Jack-
son, Memphis, Little Rock., Nt. Louis, Springtield. Chicago, Milwaukee, Madison,
Duluth, Minneavohs, St Paul, Farso, Aberdeen, Redteld, Sioux Falls, Sjoux
City, Omahia, Kansas City, Wichita, Tul~a, Oklahoma City, Muskogzee, Fort Smith,
Shreveport, Houston.

Far Weatern Flight, These teamns covered San Diero. Los Anwceles, Fresno, San
Frunciscoa, Sucramento, Reno, Ralt Lake City, Boise, Pocatello, Walla Walla, Port-
land, Tacoma, Seattle. Yakima, Spokane, Helena. Butte, Miles City, Sheridan,

Allianes, Cheyenne, Denver, Pueblo, Trinudad, Albuguerque, ¥l Paxo, Tucson,
Phoenix, San Diego.

April 25th, 1919 HamreetoNx Roans—EsNprraNce FuiconT
Navy F.5-L, flying boat, flew a non-stop course.  One pilot and 3 passengers. The
duration wus 20 hours, 10 minutes.

May 7th, 1019  WASHINGTON=MACON aAND HETURN

................... in a Martin Bomber with 3 other passengers from Wash-
ington, via Asheville, North Carolina, to Maeon and return vian Asheville, North
Carolina.  Duration, 11 hours, 10 minutes.

July Tth, 1919 SaN FRANCINCO=SAN DIEGO NON-STOP oL it cnannn
Coptain L. H. Swith in u D-H-4 made this non-:top flight in record time o
minutes,

-
1
c.
&)

July 11th, 1919 AKrRON-LANGLEY FIikLp
Army's Goodyear airship A-d4,

Auzust 22nd, 1919 BUFFALO=MINEOLA NONSSTOP ..t viiiiiteatnennnntaaanens
J. D, I in Curtiss Oriole tlew the distance in 4 hours, 10 minutes.

August 25th, 1919 NEW YORK-TORONTO IRIACE ... ..ottt

Contests hetween 32 military  and  civilian  pilots  who completed the course —
Minecols. Albany, Syracuse, Buffalo, Toronto.

1919  A1r Marn ParnriNbinag Touvk

Major 0. M. DBaldinger, from Philadelphia, Pittshurzh, Coshocton, Columbus, Day-
ton. Indianupolis, Chicago, Madison, La Crosse, St. Paul.

Bezun October #th, 1919 TRANSCONTINENTAL

Tack (10 pilots flew New York—San
Franeisco and return)

Armmy Air Serviee contests covering Mineola, Binghamton, Rochester, Buffale, Cleve-
lund, Bryan, Chieago, Omaha, Cheyenne, Salt Lake City, Sacrawmento, San
Yruncisco.
November Oth, 1919 Riym Fuisnt (Around the ** Rim ™’ of the United States)
Lieutenant-Colonel B. N, IHartz and erew flew an Army Martin bomber airplane
from Washington, Hazelhurst Field, Augusta, Jay, Plattsburg, Gasport, Buflalo,
Niagura, Buffalo, Willoughhy, Cleveland, Detroit, Camp Custer, Chicazo, Mil-
waukee, La Crosse, St. Paul, Montevideo, Fargo, Bismarck, Glendive, Milex City,
Rillinzs, Helena, Missoula, Dixon, Missoula, Spokane, Coeur D’Aleune, Spokane,
Lovelund, Camp Lewis, Portland, Medford, Sacramento, San Francisceo, Presno,
Los Angeles, Santa Ana, San Diergo, Los Angeles, San Dicgo, Kl Paso, Fort

Worth, Dallay, Houston, Lake Charles, New Orleans, Montcomery, Pinehurst,
Raleigh, Pinchurst, Washington.

—

December -th, 1919, NEw York To ITavava axp RETURN (..o

. J. Zonmerman flow his Aeromarine flying boat from Keyport, Nm\".fersv_\'. down
the coast to Ilavana and return, via Cape Charles, Charleston, St. Augustine,
Palnr Beach, Key West, Havana, Cuba.
CLEVELAND—WASHINGTOXN

................ eesive... in Martin homber.

6626

1437

1300

610

407

140

1042

1250

5402

3000
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- . . . . .t for
flown over almost every part of the United States in their quest 1

landing ficlds that would be available in eases of cinergeney. A% 9
result of this survey work, valuable information hus been g
with respeet to about 1,000 emergeney fields.  These as well as
permanent airdromes will be found in the appendix, arranged alph?
betically under states. The letter, or group of letters, tollowing cach
state namne and the numbers following in parentheses indicate the =tat¢
symbol and field numeral assigned to it by the Air Serviee. Thes€
symbols and numerals will be permanently and visibly (lisplu.\'ud on
all airdromes cstablished in aceordance with Air Serviee specificd
tions. In addition to the cities shown in this list, numbers are bheing
assigned by the Air Service to thousands of cities all over the Ivni.m(

States, regardless of whether or not they are provided with a ];Ul(hn-‘{
ficld.  These numbers will appear on vacant lots, ity roofs, P“f'lf't
and golf courses.  Aviators will thus be enabled promptly to idvnr!f.‘

a city while passing over it even though the aviator may be unfamilit?

with the territory.

INMPORTANCE O THE WEATHER FORIECAST

Weather conditions, present and prospective, are of dirveet coneer™
to the aerial navigator. Though the airplane and the airship are
largely independent of atmospherie disturbanees and can. if neces
sary, disregard them in most cases, a pilot “ forewarned is fores
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 meteorologist
himself. IIc¢ knows what certain types of clouds mean, he knows
how to read a weather map, is conversant with the general laws ot
weather changes and appreciates the value of forecasts and fight
charts.

Climatie conditions are of interest in connection with the location
of airdromes, the placing of these and the buildings thereon. IFrom
meteorological study, one learns what sort of an aerial harbor may 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. Licutenant-Colonel Henry B.
Hersey, of the Weather Bureau, was one of the contesting pilots and
Lieutenant-Colonel William IR. Blair, also of the Bureau, was there
in an official capacity.

A —
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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
0 classes in aviation at the Signal Corps School, San Diego. These
lectures were subsequently expanded into a series of articles entitled
“Physies of the Air,” which were printed in the Jowrnal 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 seience became a recognized aid
to flight.

During the World War, the Meteorologieal Section of the A. E. F.
under Lieutenant-Colonel Blair furnished the Air Service and our
armies, detailed forecasts for each succeeding 24 hours, with special
forecasts at intervening periods. Information was ecirculated 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-Atlantie flights of May and July, 1919, the Weather
Jureau and the U. S. 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
controls 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 ave 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 direetion finder, the pilot has become Iiterally master of
the clements,

Imagine a lighthouse with guiding rays =urging throngh space
every direction over a radius of =ix hundred miles or more! Yet
such a beacon 1s by no means a figment of imagination. It is the
lighthouse of the hnmediate future, wherein electro-marnetic waves
will take the place of searching hemuns of light, and =afecuard navi-
gators of the air. Ttz sueees<tul development iz the outeome of one of
the most remarkable scientifie achiovements of the war period and
its universal use i< one of the promizes of connnercial aviation.

What is the nature of thiz maodern Hehthouse 7 TTow daes it work ?
HHow has it been developed 2 What we have rermed a o lighthouse ™
is nothing hut a high-power wireless telegraph station, which <ends
out clectrie signals arranged, Tike the ravs of marine lighthouses, in
alternate flashes of varving length.

It is in the reception of these signals on hoard aireratft that the
function of direetion finding exi=ts, thus enabling the airdrome

wircless station to act as o beacon.  This invention constitutes one
of the greatest tributes to the ingenuity and obzervation of man, and

<

like so many other acronantical inventions itz rapid developnient i
due to the concentration of many minds upon one idea during the

war.
Tu the course of this development it was found that an enclosed
coil of wire — or “loop acrial "— had dircetional effeet s that is. if

the edge of the loop were pointed divectly toward the transmitting
station, audible signals would be recorded in the reeciver.  The mo-
nent 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
signals, the coil was pointing direetly at the sending station — henee
it was casy to locate the station.

At the present time two general types of direction finder are used
On small machines thetre is installed what might be
This is built rigidly into the air-
The eoil — or loop acrial —

on aireraft.
called the fixed type of finder.
planc itself at the time of construction.
is built into the wing= of the machine, in the form of a recetangle, along
The two ends from the back of the loop are

the main wing spars.
ryy
Felephone

then conneeted te the receiving apparatus in the fuselage.
head pieces connected to the receiver arve provided for both pilot and

observer.

a
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In this caze the operation 1= as follows: Assume that a wireless
lighthouse 15 erected at Mitehel Field, Long Island, and the machine
is flving there tfrom Buttalo,  The lighthouse is sending out two
short flashes every thirty sceonds, the international signal that will
designate Mitchel Field (assumed).

At the beginning of the flicht the pilot will mancuver his ship
until he hears this signal. Then throughout the remainder of the
flight, he will keep these signals in hix ears, knowing that so long as
he hears them. his ship 1s pointed in a direet aivline to Mitchel Field.
He cannot vet lost, no matter how bad the weather, heeause weather
conditions have no serious effeet upon the transmission of wireless
waves,  lven in fog hie will proceed withont hesitation toward his
destination.

The other type i= 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 eivele within i, The moveable eoil is the “ searcher,” and
its funetion i to scarch for a known wireless station,

Anv aiverafr equipped with sueh a finder is independent of an
airdrome wireless station for the following reasons.  Its navigator
listens for any of the well known wireless stations, and then having
fornud one in operation obtains from it with aid of his compass his
direetion bearing.  Ile knows the exaet loeation of the wireless sta-
tion he hax listened to, so npon a chart he draws a line representing
his bearing from ir. Tt follows as a logieal proposition that his air-
eraft is located somewhere upon that line.  Now by the simple proc-
ess of triangulation e can locate the exaet position.  This he does
by turning his coil around until he loeates another wiveless station,
repeating the process of obtaining his direet bearing from it.  Then
drawing a line upon the chart representing this bearing, the line will
interseet the first line at the exaet spot above which the airplane is
located. Tt is thea casy to lay a course to any point the navigator de-
sives to @o.  The vemarkable thing about this system is that it be-
comes wore aceurate as the airveraft approaches its objective.



CHAPTER III
ATRCRATT IN WARFARE

Tir AIRPLANE IN NATIONAL DRrENsE

Use of aireraft as a separate arm to attack all enewmny air forees and his forees
in land and sea.

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

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

SOME DETAILED MILITARY AND NAVAL USES

Aerial messenger service.

Visual reconnaissance.

Artillery surveillance.

Artillery adjustment.

Communication between fleet ecommander and cooperating foree on shore.

Adjustment of shore batteries,

Adjustment of fire from ships.

Bombardment raids.

Coast patrol.

Offensives against submarines and torpedo boats.

Attacks on ground troops.

Incendiary bombardment.

Destruction of battle ships.

Raids on hostile batterics that cannot be reached by artillery.

Location and destruction of enemy submarines.

Destruction of enemy lines of communieation and enemy supplies.

Photographie reconnaissance.

Photography of results of bombardment.

Photoér:tphy of friendly works to Improve camouflage.

Prevention of enemy air attacks on friendly ground troops.

Assisting in naval blockades.

Location and destruction of mines.

Dropping maps, locations, orders, food, munitions and information to friendly
troops.

Dropping propaganda.

Supplying food and ammunition to isolated posts,

Guide to advancing troops.

Landing raiding parties back of lines.

Landing agents in encmy territory.

74
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(Through the courtesy and cooperation of officers in the Air Services of the
War and Navy Departments, the Manufacturers Aireraft Association is able to
present the following discussion of the development of aireraft during the World
War. It is belicved that they inelude the first comprehensive account of the
progress of combat in the air from 191 to 1918, us followed by those wcho have
in mind our future national sccurity. The application of aireraft during the
conflict had such astonishing consequences that its further dcvelopment along
eren more remarkable military lines may be cxrpected.  In uniting the elements
of destruction and transportation, the airplane introduced a situation comparahle
only to such a prriod as would have appeared had man, at the same moment,
produced gun powder and the steam locomotive. The increased use of aircraft
during the World War, leads to the conclusion — which to many appecars iner-

ttable — that a Separate Arm is necessary.  Airveraft. traveling in three dimen-

gions, tmmmersed in the clement in which they move, are not merely an adjunct

to the land and sca forces — they form an independent weapon, destined to com-
mand the decigion in any future war.— FpIToR.)

MILTTARY AVIATION

HE science of military acronauties is strietly a development
of the World War.  Although the Great Powers, with the
exeeption of the U'nited States and Japan, had organized

fairly large flving services within the general scheme of their arma-
ment. poliey, 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 turthermore were not
construeted with this end in view.

In those carly days of military acronautics, the army chiefs had
assigned to the airplune one duty, reconnaissance. Conditions of
warfare, however, soon eaused a change in these views. Tt was real-
ized that it was not suflicient 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 acerial fighting, led to the mounting of machine
guns on airplanes, as earbines 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 combats 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.  Thiz resulted in the develop-
ment of despatch bag dropping, visual signals (such as streamers,
smoke bombs, Very lights, cte) and finally airplane wireless.

The Introduction of high-angle ordnance for fichting aivplanes
(anti-aireraft guns) forced the improvement of atrplane performanee
in the matter of ceiling (attainable altitude) and mancuverability,

The requirements of acrial fichting soon determined the tvpe of
machine most adapted to thiz purpoze, namelv, the single-zeater
tractor.  This type was o manceuverable that it beeame poszible to
discard complex gun mountings and to fir the machine gun rigidly
to the fusclage.  With this arrangement, the pilot only needed to
aim the airplane, instead of the gun alone, against the encimy ma-
chine.  The presence of a propeller in front of the gun proved a
problem of great difticulty, but this was overcome by =vnchronizing
the machine gun with the engine so that the tiring mechanizm would
function only when the muzzle was not covered by the propeller
blades.

The value of acrial bombardment also hecume ovident after satis-
factory bombs, bomb dropping gears and sighting apparatus were
perfected.  The growing importance of this phase of acrial warfarve
foreced the development of machines of considerable tlight range,
carrying capacity and speed. This was attained by a general in-
crease in size and horse-power, and from 1915 on by the use of twin
engines from which greater safety of operation resulted.  Tf one en-
gine was put out of action, and the airplane had dropped its load of
bombs, the other engine would be sufficient for hringing the machine
safely home.

The requirements of acrial observation resulted in the development
of special airplane cameras by means of whieh the ground could be
photographed with such preeision that no movement of troops or of
supplies could take place without it heing recovded by the unfailing
eye of the photographic machine.  Aerial photographs were arranged
together so as to form a comprehensive map which was daily kept
up to date, weather permitting.

The three main war functions of the airplane in its relation to
operations with the Army that were conclusively brought out by the
war are: :

1.— To assist the Army in successfully performing its operation.



AIRCRAFT 1IN WARFARE

~1
-1

2.— To attack cnemy aireraft operating against our own or
allied troops= or air forces attached to the Army.

To attack and haras: enemy troops in the ficld and destroy
his communications, stores and ammunition dumps.

As the tyvpe which was designed to perform the funetion under
the first heading, we may place the * observation ™ airplanes, whose
duty it iz to direet tive from the artillery, perform general recon-
naiz=ance work over tactical areas, obtain photographs of territory of
interest in the vieinity of the lines and beyvond, and earry on contact
patrols, that iz, keep commanders and other officers informed of the
position of advancing or vetreating troops. Tn addition to these uses.
observation planes have al=o been employed for the rapid transporta-
tion of staff officers and the quick transmizsion of important messages.

Under the second heading we find the * combat and pursnit 7 types.
whose duty, is to prevent enemy aireraft from doing damage to our
own or allies territory or airverafr.  There must be two types of
planes to fulfil such requirements. To successfully combat enemy
machines speeially built for aerial fighting, a type of plane is re-
quired which st 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
ercat climbing ability of the combat machine, though it requires just
as great, or greater, ability to dive. It must, furthermore, have
arcat strength to withstand unnusual strains of combat maneuvers.
carry powerful and absolutely reliable armament, and be capable of
operating at great altitudes.  In other words, the combat machine
mnst be the boxer and the pursuit machine the ruuner with the at-
tending characteristies of cach.

Under the thivd heading arve comprised * the bombers ” whose duty
it is to drop explosives upon territory occupied by enemy troops.
The bombing elass consists of two types, one for nwht, and onc for
day bombing. The main distinetion between the two is that day
bombers carry out their work on objectives too small to be practicable
for night bombers, but of very great strategic importance, such as
roads, railways, Anmmnmon dumpa, headquarters, cte. The night

1)ombu's oper: ating with the Army are used for bombing objectives
difficult to miss on account of their size, such as manufacturing plants
and important enemy towns. The char lCtCl‘lbthb of both Vpea of

oy
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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
protect itself somewhat from enemy aireraft and in the night homber
effectual provizion for aceurate navigation regardless of adverze
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
This ground attack work exerted a

ground with machine gun firve.
20 gen-

greatly demoralizing cffeet on the troops and its use hecame
eral in the last year of the war that speeial defense patrols of air-
On the other hand, the Allies as well as

planes had to be organized.
Armis

the Germans were ready to put into service, at the time of the
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 © flving 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 hecome an axiom that an army deprived of observa-
tion machines is 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-
ployment of bombers against targets of tactical importance.

INDEPENDENT AIR ¥FORCE

Aside from these three functions of military airplanes with which
the operation, safety and efficiency of armies is direetly concerned,
there developed in the last year of the war a new seope for war air-
planes through the development of an Aerial Foree, properly speak-
ing.  This was carried on against strategic objectives such as arma-
ment and manufacturing centers, important railroad junctions and
large cities acting as the nerve centers of enemy resistance. It soon
became evident that this kind of warfare was beyond the local scope
of field armies — though related to it — and must, therefore, be re-
moved fromn the latter’s immediate control and organized and conr
manded as a separate unit. Not only did the law of concentration
demand such a measure, but also the wholly novel nature of this war-
fare which, in order to be carried out effectually, had to be organized
and directed by airmen rather than by army men. The aerial offen-
sive must be eonceived from the air down and not from the ground up.

The French were the first to put this conception into concrete 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 Ireneh Aviation and was
used with telling effeet 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 phazes of combat:

First, the preparation of the attack. Tere. in order to insure
seereev. the enemy must be prevented from eavrying out reconnais-
sance Hlichts over our lines, while we must find out all we can about
him.  This must be done, however. without showing unusual activity.
else the enemy might suspeet our preparation.

Second. the attack up to the objeetive assigned beforehand.  Here
the function of aviation is to destrox all hostile air forees eneountered,
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 linison.

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

In the battle of 8t. Mihiel, the execution of this plan involved the
use of some 1,500 Ameriecan, Freneh, British and Italian airvplanes.
It was deeided to assign to the army of operation the aviation units
which it needed for local observation and proteetion, and to concen-
trate the remaining aviation, which made up the bulk of the alr
forces available, into a huge Aecrial Shock Foree.  This Foree was
composed of pursuit and day bombardment machines and operated in
brigades of about 300 airplancs 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 reduction 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-aiv ¢ratt have plaved a
very important réle in the World War.

Kite balloons, owing to their immobility and steadiness in high
winds, uzefully supplement the work of airplanes in arvrillery obser-
vation and local surveillanee.  On the Western front alone zeveral
hundred kite balloons were in daily use on cach side of the lines.
The value of these aerial obzevvatories was <o great that special
pursuit units were assigned for their destruetion with incendiary
bullets.  To guard against these attacks, halloons were protected by
anti-aireraft guns, machine guns and special proteetive squadrons.
and this system made it so diffienlt to hurn enemy halloons that the
American Air Service introduced the idea of night atracks.  These
met with great success, seventeen German balloons heing shot down
by one American ofticer alone within a week.

Sinee the Armistice, 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 performed by kite balloons.  With this end
in view, the Army acquired in the late fall of 1919, four Ameriean
made nonrigid airships of 100,000 cu. fr., and five foreign built ships
of about 150,000 cu. ft.

AIR SERVICE STRENGTH

The Air Service of the United States Army originally came into
being on July 18th, 1914, when the Avmtmn Seetion was ereated
within the Signal (mpq with an allotted strength of 60 officers and
260 soldicrs. 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 approprid-

tions untll the United States declared war on (xmmmn On that day
the personnel of the Aviation Section numbered only 65 ofticers and
1120 enlisted men, while the entire equipment comprized about 39
airplanes, none of which was the equal of Eurovean service fypes.
It was a tremendous task to build up matériel and personnel.

On l\rovonﬂ)er 11th, 1918, the American Army hiad on hand in the
A. E. T, 3,538 service ‘lll'planv and in the United States 1865
service alrp]dn()s, and more were coming through rapidly. With
the American Expeditionary Foree 2,698 airplanes were in the Zone
of Advance, together with 77 kite balloom

The personnel of the Air Service on the same date numbered 20.-
568 officers and 174,456 enlisted men, a total of 195,024,  Of this
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number TS.726 were overzeaz, distributed as follows: 58,828 in
Franee. 19724 in Great Dritain and 174 in Ttaly.

American aviators flew for 35,747 hours over the enemy, covering
a distance of S.574H 700 miles.  Of the flichts 12,530 were for pur-
suit, 5,672 were for observation and 1,174 were for bombing. In
the latter work 275,000 pounds of explosive was dropped.  The Air
Service i France shot down altogether 776 airplanes and 72 balloons
of the enemy and lost but 289 Ameriean aireraft —a ratio of
superiority of more than two and two-thirds to one.

The present strength of the Army Air Serviee 1s limited by an
Act of Congress to 1,925 oflicers and 21,855 men.

AIRPLANE AND BALLOON LOSKES DUE TO ENEMY ACTION

l U, oS, ENEMY
LOSSES
~ PLANES ’ 1}(‘)(\)‘\\ ! TOTAT PLANES | [x(z)‘\)r\\ TOTAL
lst Army ..., o208 D a8 ] 251 10 | 54 564
2nd Army Lol ! 2 i 0 2 6 1 7
17th Sqdn. attached to |
RAY ... . 19 ‘ 0 19 ol 3 54
148th Sqdn, attached to
RAP .o . ! s 0 8 71 0 71
Individuals attached toi '
RAF ! RITI 0 36 5 11 86
Individuals attached to ‘ ‘ :
TAI oo oo 1 9 . 0 ‘ 0 0 0 9
Individuals attached to !
Ttalians ............ ! 3, 0 3 3 0 3
Tudividuals attached to I .‘
French ... ..., ! 9 0 o il 3 34
Totals ... | 280 | 48 337 76 72 S48
Nore: The forecoing tabulation shows the lossex sustained in aireraft by these divisions

of the American Air Service, with the enemy losses inflicted by these same branches re-
spectively.

NAVAL AVIATION

The adaptation of heavier-than-air eraft to the requirements of
naval warfare is a development in which America has been the
pioncer.  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 early 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 ereated Aviation Seetion.  From
then on up to 1917, the principal efforts of Naval Aviation ecntered
in the development of a scaplane which would couple a fair degree of
seaworthiness with good flving qualities.

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

When the United States declared war on Germany in April, 1917,
the Naval Air Service had a personnel of 35 ofticers and 163 men and
one naval air station, at Pensacola, Floridu.  The atreraft in com-
mission comprised 45 float seaplanes. 6 hoat seaplanes, 3 land air-
planes, 2 kite balloons and a small nonrigid airship.  The zeaplanes
were mostly obsolescent, capable only of short flights, and lacking in
scaworthy qualitics.

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 ereation of the naval
airceraft factory at Philadelphia.

A chain of naval air stations was established along the Atlantice 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 eraft — airships for anti-submarine defense and
kite balloons for gun spotting.

European development work up to the outbreak of the World War
The most im-

was just as experimental as it was in this country.
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 carrying capacity of seaplanes greatly limited
their usefulness in naval warfare. Iowever, as more powerful and
more reliable engines became available, the general progression in
performance became noticeable and vermitted the specialization of

seaplanes for a large range of duties.
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The main funections of aireraft in conneetion with naval warfare,
considered apart from the operation of aireraft as a Speeial Arm, are
in the order of their importance:

1.— Seouting and gun spotting in connection with fleet work at
seq.

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

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

Naval scouting subdivides into two branches, strategic and tactical.
Strategie sconting requires long flights for observation far in advance
of the possible paint of contliet: this is, in particular for our country,
a problem which ean be solved by Targe rigid airships possessing a
flight range of =cveral thousand miles.  In such duties airships
possess an advantage beeause sustentation is independent of forward
motion. The great buovaney of large rigid airships furthermore al-
lows the equipment of such veszels with elaborate apparatus for radio
conmmunication and with comtfortable quarters for the erew — an
important requirement for efficient service.  During the better part
of the war, Germany alone possessed aireraft of this kind in the
Zeppelin.  Since 1918, however, Great Britain has followed suit
and the United States is planning to do likewize.  Development of
this service may possibly follow the British plan of assigning these
airships to the Air Serviee operating as an Independent Arm.

Tactical =couting for fleets at sea was effeeted 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 emergeney {loatation gear.

This practise, which the British suecessfully introdueced in the
battle of Jutland, has been adopted on the latest American bartle ships.
[ts importance lies in the fact that a flying machine ean be carried on
board and launched without interfering with the gun turrets.

As to the value of aerial observation for naval work sutlice it to say
that aireraft from an altitude of 3,000 ft. can sce more than four
times as far as the lookout post on a cruiser.

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

It has been said that scoutine and gun spotting form the most im-
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portant functions of naval aireraft for all kinds — scaplanes. air-
ships, and kite halloonz.  However, owing to the peceuliar naval site-

ation during the World War, with the enemy tleer bhottled up and the
submarine asswning the ehief offensive role, aireraft had partienlar
promiucnce in coast patrol and convoy work, as well as giving direet
battle to the nnder-zea boats themselves,

The considerable extension which Germany gave to submarine war-
fare forced the Allics and larer the United States 1o devise a very
complete acrial patrol svztem to cope with this menace. The anti-
submarine warfare was carried out in fomr modes of operations,
nmely, routine patrol, escort putrol to convoyvz, cmergencey patrol
and special bombing patrols for subnrmrine bases.

Large scaplanes with an extenzive eruizing area were eenerally
used for routine parrol.  These planes carried either one or two
hombs weighing either 230 or 500 pounds cach, and were alzo pro-
vided with machine guns.  As a rule sialler type airveraft were uzed
for convov escort,  Theze were armed like rthe patrols. Specially
designated seaplanes were always kept in readiness or maintained at
all times at emergencey patrol stations,

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

The extraordinary effectivencss 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 destroyed by eannon in the Amm'i:
can patrol area in France, whereas, one year previously, an average of
one ship a day was lost.

The United States Naval Aviation in France sighted 27 subma-
rines, attacked 23, damaged 12 and probably sank -+. Besides, 477
convoys were escorted and numerous enemy ships were destroyved.

The United States Naval Aviation abroad flew altogether 791,308
nautical miles on patrol, 416,767 miles being covered in 4,31+ patrols
carried out in France,

A
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In coast patrol and convoy work, lighter-than-air eraft — both air-
ships and kite balloons — rendered very valuable serviee during the
war.  Adrships were uzed mainly for parrols of longer duration, while
kite balloonz. artached to convoy veszels, provided an effeetual protee-
tion again=t =ubmarinez.  The United States Naval Aviation abroad
operated mainly Freneh adrvships, while Ameriean built airships
were used for training tor patrol on thesze shores.

With regard to offensive action against aiveraft, surface eraft, and
<hore establizhimoents, comparatively little has been done during the
war outside of bombing raids already mentioned.  However, certain
new types of seaplanes have been develaped in an experimental way,
and these are likelv to assume considerable importance in tfuture
naval wars.  The most interesting development along this line 1s
afforded by the torpedo seaplane, a ** ship 7 equipped with a suitable
cradle from which a regulation torpedo is dropped into the sea, whenee
it propels itzelf against the chosen target. The use of this kind of
scaplane has been extremely limited during the war, although promis-
ing results have heen obtained by the British as well as by the
Germans. l

Probably the most notable development of naval aviation during
the war was the powerful N, (. tvpe of offensive seaplane. This
craft was originally designed for long distance patrols, with provision
for hieavy armament to fight submavines.  The first of these eraft was
completed shortly before the Avmistice.  The fourth of the series —
N, C—4 — demonstrated its potentialities by making the first trans-
Atlantic flight in the world’s history, thus justifving the hopes of the
designers and builders than the N. C. flving boats would be able to
reach the scene of contliet under their own power and thereby relieve
shipping.  TTad not the officers of naval aviation supported the de-
velopment of the N. C. boats, ecombining remarkable seaworthiness
and flying power, the honor of first crossing the Atlantie undoubtedly
would have heen lost to the United States.

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

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

After demobilization was started, shortly after the Armistice,
Naval Aviation was limited by an Aet of Clongress to six seaplane
stations within the continental limits of the United States, and a
corresponding reduction of personnel and equipment ensued.

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

As above indieated, possibly future development of aviation in
the United States will coneentrate many of the acrial activities of the
Navy in a united Air Service similar to the plan already adopted
by Great Britain and other ISuropean countries.



CHAPTER IV

COXVEXNTION RELATING TO INTERNATIONAL AIR
NAVIGATION

HE following convention relative to International Air Navi-
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 prineipal Powers, United States
of America, British Empire, France, Ttaly 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, 8. N.. and Major
Gieneral M. 2, Patriek, U7, S. A.: on the Military Sub-committee,
Jrigadier General B, . Foulois, U1, 8. A., and Captain Tuke Mae-
Namee. U. 8. N.: on the Technieal Sub-committee, Licutenant-Colonel
Ao D. Butterfield, 1. 8. AL, Ticutenant-Commander J. T.. Callan,
7. 5. N., and Licutenant Ralph Kiely. U. S. N.: on the Legal, Com-
wereial - and - Finaneial  Sub-committees, Commander Pollock,
U SN, and Major 11, S, Bacon, A.S., UL S, A,

On October 13th, 1919, delegates representing sixteen of the Allied
Powers, namely, Belgium, Bolivia, Brazil. Great Britain, China,
(‘uba, Ecuador, France, Ttaly, Panama, Poland, Portugal, Roumania,
Siam, Czecho-Slovakia and Uruguay, signed the Tnternational 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 beecomes signatory to the Convention it will
become the foundation of a body of law governing aerial activity in
this country. Tt 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 aircraft.

At the request of the American Aviation Mission a special com-
87
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mittee of the Manufacturers Nireraft Aszociation made a thorongh
study of an carly draft of the Convertion and the later draft of this
instrument incorporated several of the chuanges suggested by this
committee.

CONVENTION RELATING TO INTERNATIONAL AIR NAVIGATION

Cuarrer [
GENERAL PRINCIPLES

ArticLE l.— The Iligh contracting Parties recognise that every Power has
complete and exelusive sovereignty over the air space above its territory.

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

ARrTICLE 2.— Iach contracting State undertakes in time of peace to aceord
freedom of innocent passage ahove its territory to the aireraft 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 territary
of the aircraft of the other contracting States shall he applied without distinetion
of nationality.

ARTICLE 3.— Each contracting State iz entitled for military reasons or in the
interest of public safety to prohibit the aiveraft of the other contracting States,
under the penalties provided by its legislation and subject to no distinetion
being made in this respeet hetween its private airveraft and those of the other
vontracting States, from flying over certain arveas of its territory.

In that case the locality and the extent of the prohibited areas shall be 1)“}"
lished and notified beforechand to the other contracting States.

ArTicLE 4.— Every airveraft which finds itself above a prohibited area shally
as soon as aware of the fact, give the signal of distress provided in Paragraph
of Annex D and land as soon as possible outside the prohibited area at one of
the nearest airdromes of the State unlawfully flown over.

CirarTeEr 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 aireraft which does not
possess the nationality of a contracting State.

ARTICLE 6.— Aircraft possess the nationality of the State on the register of
which they are entered, in accordance with the provisions of Scetion I (¢) of
Annex A.

ARTICLE 7.— No aireraft shall be entered on the register of one of the con-
tracting States unless it belongs wholly to nationals of such State.

No incorporated company can he registered as the owner of an aireraft unless
it possess 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 dirvee-

.o
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tors pozsess such nationality, and unless the company fultils all other conditions
which may he preseribied by the laws of the said Suate.

ARTICLE S.— An aireraft cannot be validly registered in more than one State.

ArTicLE Y.— The contracting States shall exchange every month among them-
gelves and tran=mit to the International Commission for Air Navigation referred
to in article 34 copics of registrations and of cancellutions of rewistration which
shall have heen entered on their oflicial registers during the preceding month.

ArTicLE 10— All airerait engaged in International naviration shall bear their
nationality and regiziration marks az well as the name and residence of the
owner in accordance with Annex A,

Cuarten 11
CERTIFICATES OF AIRWORTHINESS AND COMPETENCY

ARTICLE 11— Every aireraft engaged in international navigation shall. in ac-
cordanee with the conditions Iaid down in Annex B be provided with a certificate
of airworthiness iz=ued or rendered valid by the State whose nationality it
possesses.

ARTICLE 12.— The commanding oflicer, pilots. engineers and other members of
the operating crew of every aireraft <hall, in accordance with the conditions laid
down in Annex E. be provided with certificates of competeney and licences issued
or rendered valid by the State whosze nationality the aireraft possesses.

ArTIcLE 13— Certifieates of airworthiness and of competeney and licences is-
sued or rendercd valid by the State whose nationality the airerait posseszes. in
accordanee 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 hy the other States.

Each State has the richt to refuse to recognise for the purpose of tlights within
the limits of and above its own territory certificates of competeney and licenees
granted to one of its nationads hy another coutracting State,

ArTicLE 14— No wireless apparatus shall be carried without a special licence
issued by the State whose nationality the aireralt possesses. Such apparatus
shall not be used except hy members of the erew provided with a speecial licence
for the purposze,

Every aireraft nsed in public transport and capable of earrying ten or more
persons shall be equipped with sending aud reeeiving wireless apparatus when
the methods of employing such apparatus shall have heen determined by the
International Commission for Air Navigation.

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

Ciarrer IV

ADMISSION TO AR NAVIGATION ABOVE FOREIGN TERRITORY

ARTICLE 15.— Every aireraft of a contracting State has the right to cross the
air space of another State without landing. In this case it sh‘all 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 meaz:
of signals provided in Annex D.

Every aireraft which passes from one State info another shall, if the reguls.
tions of the latter State require it, lund in one of the airdromes tixed by the
latter. Notification 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 he subject to the consent of the

States flown over.

ARrTICLE 16— Each contracting State shall have the right to establish reserva.
tions and restrictions in favour of its national aireraft in connection with the
carriage of persons and goods for hire hetween two points on its territory.

ARTICLE 17.— The aireraft of a contracting State which establizshes reserva.
tions and restrictions in accordance with Article 16, may be subjected to the
other contracting State, even though

same reservations and restrietions in any
reservations and restrictions on other

the latter State does not itself impose the
foreign aireraft.

ArrIicLE 18— Every aircraft passing through the territory of
State, including landing and stoppages reasonably necessary for the purpose of
such transit, shall be exempt from any scizure 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 hy the competent authority of the place of seizure.

a contracting

Cuartir 'V

RULES TO BE OBSERVED ON DEPARTURE WIHEN UNDER WAY AND ON LANDING

ArticLE 19.— Every aireraft engaged in international navigation shall he pro-
vided with:

(n.) A certificate of registration in accordance with Annex Aj;

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

(c.) Certificates and licences of the commanding oflicer, pilots and ecrew 1

accordance with Annex IS

(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 C:

(g.) If equipped with wireless, the speecial licence prescribed by 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 aireraft, the authorities of

the country shall have, in all cases, the right to visit the aireraft and to verify

all the documents with which it must he provided.

ARTICLE 22.— Aircraft of the contracting States shall be entitled to the same
measures of assistance for landing, particularly in casc of distress, as national
aireraft.

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

ArTICLE 24,— Every airdrome in a contracting State, which upon payment of
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charges is open to public use by its national aireraft, shall likewise be open to
the aircraft of all the other contracting States.

ARTICLE 25.— Euach contracting State undertakes to adopt measures to ensure
that every aireraft tlying ubove the limits of its territory and that every aireraft
wherever it may be, carrying its nationality mark, shall comply with the regula-
tions contained in Annex D.

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

Crarter VI
PROHIBITED TRANSPORT

ARTICLE 26.— The carriage by aircraft of explozives and of arms and muni-
tions of war is forbidden in international navigation. No foreign airerait shall
he permitted to earry such articles between any two points in the same con-
tracting Ntate.

ARTICLE 27.~— Fach State may, in aerial navigation, prohihit or regulate the
carriage o use of photographic apparatus. Any such regulations shall he at
onee notified to the International Commission for Air Navigation, which shall
communicate this information to the other Contracting States.

ARTICLE 28.— A a measure of publie safety, the earriage of objects other than
those mentioned in articles 26 and 27 may be subjected to restrictions by any
contracting State.  Any such regulations shall be at onve notitied to the Interna-
tional Commission for Air Navigation, which shall communicate this informa-
tion to the other contracting States,

ARTICLE 20— A restrictions mentioned in Article 28 shall be applied equally
to national and foreign aireraft.

Ciarrrr VII
STATE AIRCRAFT

ARTICLE 30.— The following shall he deemed to he State aireraft: —

(a.) Military aircraft.

(h.) Aireraft exclusively employed in State serviece. such as posts, customs,
police.

Every other aireraft shall be deemed to be a private airceraft,

All state aireraft other than military, customs and police aircraft shall be
treated as private aireraft and as such shall be subject to all the provisions of
the present (‘onvention.

ArrticLe 31.— Every aireraft commanded by a person in military service de-
tailed for the purpose shall be deemed to he a military aircraft.

ARTICLE 32— No military aireraft of a contracting State shall fly over .the
territory of another contracting State nor land thereon without special a.uthoTlsa'.-
tion. In case of such authorisation the military aireraft shall enjoy, in P““_C1'
ple, in the absence of special stipulation the privi]eges which are customarily
accorded to foreign ships of war.

A military aireraft which is forced to land or which is requested or summom.ed
to land shall by reason thereof acquire no right to the privileges referred to In
the ahove paragraph.
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ApricLe 33— Speeial arrangements hetween the States concerned will deter
mine in what cases police and customs= aireraft may be authort-ed to cross the

frontier. They shuall in no casze he entitled to the privileges referred to in Article

32.
Ciarren VI
INTERNATIONAL COMMISSION FOR AIR NAVIGATION
ARTICLE 34— This chapter arranges for a permanent International Commis

sion for Alr Navigation, placed under the League of Nations and compaosed af
two represemtatives of the United States, Franee, Ttaly awd Jdapan, each: one
representative of Great Britain and one of euch of the Diritish Dominions and
India: and one representative of each of the other contracting ~tates.

“Elach of the live states first named (Cireat Dritain, the DBritish Domintons and
India, counting for this purpose as one state) shall have the least whole num-
her of votes which, when multiplied by five, will give a produet exeeeding by at
least one vote the total numhber of the votes of all the other contraetnir states”

The functions of this Commizzion are to curry ont the provisions of the Con
vention, to alter and amend it as deemed conveniont and generally to adminis

trate the International Alr Navigation.—— Kprror.

Cuarrer INX
FINAL PROVISIONS

ARTICLES 35-43.— The articles under this elapter relate to the cooperation of
contracting states in international measures concerning the collection and d°
semination of statistical, current and meteorologival information. the publica
of standard acronautical maps and the establishment of a uniform systet
ground marks for flyving, and of the necessary wireless stations for air naviga
Provision is made for allowing speeial agreements hetween states in respee
customs, police, mails, cte.: for procedure in ease of disagreement hetween o
tracting states; and the adherence of new states to, and the withdrawal of cou

tracting states from, the Convention.— Ebrror,

ANNEX A
THE MARKING OF AIRCRATT

Annex A provides generally for the marking of aireraft, to show the
tionality, location of these marks on the aircraft, means of identification. s
of markings and spacing.

Section VIIT of this annex presents a table of marks which is given helow ot
part. The nationality mark of cach state named. applies to the aireraft of i
dominions, colonies, protectorates, dependencies, or of countries over which it

the mandatory state.— Knrror.
¥
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l COUNTRY ‘\"\T;l‘"\‘\;‘.‘:‘”“ REGISTEATION MARKS
Il'-\'l'l'*i“ STATES oF AMERICA T NT T A ambinations made in aecord-
FBriTist EMpire oo i ¢ anee with the provisions of See-
PFraNce oo 1 } tion T (a) of thiz Annex, using
!T‘\l‘\' ------------------- I a group of 4 letters out of thcl
Jaerax o oo A l 26 of the alphabet. each group
. containing at least one vowel, e. |
| L ADCIL PURN. |
"BOLIVIA L. f c Al combinations made with B as’
I nrst letter. I
CCUBA o ‘ C A combinations made with ¢ as
: i first lettoer. 1
Il'm'(;l‘.\Y ................ . C "an combinations made with U as
Podirst letter. ‘
GUATEMALA ..o, ’ I, FAIl combinations made with G as
| first letter.
BRAZIL oo P All combinations made with B as
first letter.
PERE oo 0 All combinations made with T as
‘ tirst letter.
}1T(L\'DUR.\S ............... l X Al combinations made with T as
‘ ! first letter.
PHATTL oo ieiea it l 11 All combinations made with I as
! first letter.
TCUADOL  teeeeerennnnennn I 12 Al combinations made with 15 as
' ! tirst letter.
INAMA i . S All combinations made with 1T as!
\ first letter.
TARAGUA ... ... ... ‘ A All combinations made with N as
i tirst letter.

AXNNEN B
CERTIFICATES OIF ATRWORTHINESS

e following main conditions govern the issue of certilicates of air-
hiness: —
. The design of the aireraft in regard to safety shall conform to certain
standard minimum requirements.
2. A satisfactory demonstration must be made in flying trials of the actual
‘ tlying qualities of the type of airerait examined, provided that machines
subsequently manufactured which conform to the approved type need not
be subject to such trials. The trials shall conform to certain standard
minimun requirements.
3. The construction of every aireraft.with regard.to workmanship and ma-
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terials must bhe approved. The control of the construction and of the
tests shall be in accordance with certain standard minimum requiremezts
4. The aircraft must he equipped with suitable instruments for safe navigatioa
5. The standard minimum requnirements of paragraphs 1 to 3 inclusive shall
be fixed by the International Commission for Air Navigation. Until they
have been so fixed cuch contracting State shall determine the regulations
under which certificates of airworthiness shall be granted or remain valid

ANNEX C

1.LOG BOOKS
SecrionN I
JOURNEY LOG

This shall be kept for all aireraft and shall contain the following par
ticulars: — t.

(a.) Category to which the aireraft helongs: its nationality and regisztratien
marks; the full name, nationality and residence of the owner; nume of
maker and the carrying capacity of the aireraft.

(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 inel-
dents en route including landings.

Secrions II-V

In these sections, Aireraft, Engine, and Signal Logs are provided for in detail
Ebprron,

and instructions arc given for their use.

ANNEX D
RULES AS TO LIGITS AND SIGNALS —RULES OF TIHE AIR
DEFINITIONS

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

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

The word * airship” shall mean an aircraft using gas lighter than air a8 @
means of support, and having means of propulsion.

The w5rds “flying machine” shall mean all airplanes, seaplanes, flying boats.
or otner aireraft heavier than air, and having means of propulsion.

An airship is deemed to he “under way” within the meaning of these rules
when it is not made fast to the ground or any ohject on land or water.

Skcriox 1
RULES AS TO LIGHTS

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

Sketch plan of lihu

on the arcra it

1. The rules concerning 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 preseribed navigation lights
must not be dazzling.

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

(a.) Forward, a white light visible in a dihedral angle of 220 degrees bisected
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 so constructed and fixed as to show an
unbroken light between two vertical 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.

(c.) On the left side, a red light so constructed and fixed as to show an un-
broken light between two vertical planes whose dihedral angle is 110
degrees when measured to the left from dead ahead, and of such a char-
acter as to be visible at a distance of at least 5 kilometres.

(d.) The said green and red side lights shall be fitted so that the green light
shall not be seen from the left side nor the red light from the right side.

(e.) At the rear, and as far aft as possible, a white light shining rearwards
and visible in a dihedral of 140 degrees bisected 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 case 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 be so limited that only one can be seen at a time..

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

(a.) All lights shall be doubled; the forward and aft lights vertically, and the

side 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 =hall not be
less than 2 metres,

The rest of this paragraph, numbers four to thirteen, of rules as to lights, &
covered with the regulation for airships and badloons in tlight and at rest, witha
note dealing with precautionary meusures to avoid collisions with surfuce craft
It also regulates the lights on flying machines, stationary or not anchored—
Ebrron.

SecertoN 1]
RULES AS TO SIGNALS

Extremely detailed regulations ave provided in paragreaphs 14 to 20 for the
showing of kunps, thares and smoke signals by aireraft about to land or when in
distress.— Eprron.

SEcertox 111
RULES OF THIE AR

21. Flying muachines shall alwavs wive way to halloons fixed or free and to
airships.  Airships shadl always give way to halloons, whether fixed or free.

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

23. Risk of collizion ecan, when circumstances permit, he ascertained by care
fully watching the compassz hearing and angle ol elevation of an approaching
aireraft, If neither the bearing nor the angle of clevation apprecially change,
such risk shall be deemed to exist.

24, The term *“risk of collision ™ shall inelude risk of injury due to undue
proximity of other aireraft. Fvery airerart that is required by these rules t
give way to another to avoid collizion, shall keep a safe distance, having reganl
to the circumstances of the case.

25. While observing the rules regarding risk of collision contained in para-
graph 24, a motor-driven aireratt munst always maneuvre aceording to the rules
contained in the following paragraphs, as soon as it is apparent that, if it
pursued its eourse. it wounld pass at a distance of less than 200 metres from any
part of another aircraft.

26. When two motor-driven aiveraft are meeting end on or nearly end on cach
shall alter its course to the right.

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

28, An aireraft overtaking any other shall keep out of the way of the over

the aireraft

taken aireraft by altering its own course to the right, and must not pass hy diving.

Every aireraft coming up with another aircraft from any direction more than
110 degrees from ahead of the latter, i.c., in such a position with reference to
the aircraft which it is overtaking that at night it would be unable to see
either of that aircraft’s sidelights, shall be decmed to he an overtaking aireraft,
and no subsequent alteration of the bearing between the two aireraft shall make
the overtaking aircraft a crossing airveraft within the meaning of these rules. of
relieve it of the duty of keeping clear of the overtaken aireraft until it is finally

past and clear. :
As by day the overtaking aircraft ecannot always know with certainty whether
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it is forward or abaft the direction mentioned above from the other aireraflt, it
should. if in doubt, azsume that it i= an overtaking aireraft and keep out of the
way.

249, Where by any of these rules one of the two aireraft is to keep out of the
way, the other shall Keep its course and speed. When, in consequence of thiek
weather or other causes, the aireraft having the right of way tinds itself xo
cloze that collision cannot be aveided by the action of the giving-way aireraft
alone, it shall take sueh action ws will best aid to avert collizion,

30, Every aireraft which iz directed by these rules to keep out of the way of
another aireraft shall, if the circuwmstances of the case admit, avoid crossing
ahead of the other.

SEoIn following an oflivially recognized wir route every airerait, when it is
safe and practicable, shall keep to the right of such route.

22, All airerait on laud or sea about to ascend shall not attempt to * take off ”
until there is no rizk of collision with alizghting airceraft.

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

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

SecerioN IV

BALLAST

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

SEctioN v
Detailed instructions are given in this seetion for the observance of air traflic
regulations on and in the vicinity of airdromes.— Fprror,
Steriox, VI
GENERAL

This seetion states that aireraft on the water under its own power will per-
EpIToR.

form to the usual marine regulations for preventing collisions at sea.

ANNEN &
MINTMUM QUALIFICATIONS NECESSARY FOR OBTAINING
CERTIFICATES AS TILOTS AND NAVIGATORS
SecrioN I )
CERTIFICATES FOR PILOTS OF FLYING MACHINES

(A.) Privarte Piror’s FLyisG CERTIFICATE
(not valid for purposes of public transport)
1. Practical Tests: ) i
In cach practical test the candidate must be alone in the flying machine.
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(a.) Test for Altitude and (liding Flight. A tlight without landing during
which the pilot shall remain for at least an hour at a minimum altitude of 2,
metres above the point of departure. The descent shall finizh with a glide, the
engines cut off at 1,560 metres above the landing ground.  The Ianding shall be
made without restarting the engine and within 150 metres or less of a point
fixed heforehand by the official examiners of the test.

(b.) Tests of Nkill, A light without landing around two posis
sitnated 500 metres apart making a series of five figure-of-eight turns, each
This fligght =<hall be made at a6
for water) without

{or bhuoys?

turn reaching one of the two posts tor huoys),
altitude of not more than 200 metres albove the ground
touching the ground (or water). The landing shall he effected bhy:

(i.) Finally shufting off the engine or engines at lutest when the airerait
touches the ground (or water).

(ii.) Yinally stopping the flving machine within a distance of
from a point fixed by the candidate hefore starting,
2. Npecial Requirements:

Knowledge of rules as to Lirhts and Signals, and Rules of the Air.
for Air Traflic on and in the Vicinity of Airdromes. A practical knowledge

of international air legislation.

a0 metres

Rulesz

(B.) Prror’s FrLyiN¢ CERTIFICATE FOR FLYING MACHINES USED FOR PURPOSES OF
Purpric TraNsrorT

1. Practical Tests:
In each practical test the candidate must he alone in the tlying machine.
(a.) The tests for altitude and gliding flight and for skill are the same
Candidates already in

as

those required for a private pilot’s flying certificate.
possession of the latter certificates are not required to pass these tests apain

(b.) Test of endurance consisting of a cross-country or oversea tight of at
least 300 kilometres, after which the final landing shall he made at the puint
of departure. This flight shall he 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. hut which
shall be fixed by the judges.

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

(c.) Night Plight. A thirty minutes’ flight made bhetween two hours after
sunset and two hours hefore sunrise, at a height of at least 500 metres.

2. Technical Frzamination:

After satisfactory praetical tests have heen 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
wings and tail planes, rudders, elevators, and propellers; functions of the
different parts of the machine and of their controls.

Assembling of flying machines and their different parts.

Practical tests on rigging.

py—
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(b.) Engines:

General knowledge of internal combustion engines, including functions of the
various parts: a general knowledge of the construction, assembling, adjustment,
and characteristics of aecro-engines,

Causes of the faulty running of engines and of breakdown.

Practical test= in running repairs.

(c.) Npeeial Requivements:

Knowledge of Rules ax to Lights and Rignals and Rules of the Air, and Rules
for Air Traflfic on and in the Vicinity of Airdromes.

Practical knowledize of the special conditions of air traflic and of international
air legislation,

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

REMARKS

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

They may be carried out in any order, and each may be attempted twice.
Theyv <hall he witnessed by properly accredited examiners, who will forward the
official reports to the proper authorities.

The official reports will give the different incidents. especially those of land-
ing=.  The ecandidates shall furnish before each test proper identity forms.

A harograph shail e earried on all practical testz, and the graph, signed by
the examiners, shall he attached to their report.

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

Seceriox 11

Certificates for pilots of halloons are provided for in this section, by a series
of practical tests, together with theoretical knowledge and special requirements.
Ebrror.

Sectiox ITL

This section provides for three classes of airship officer pilots. The holder
of a tirst elass certificate is qualified to command any airship. The holder of 2
gecond class certificate is qualified to command airships under 20,000 cubic
meters capacity. The holder of a third class certificate is qualified to con.mlamd
airships under 6000 cubic meters capacity. All military and naval airship offi-
cer pilots are entitled to a third class certificate. All military and naval of-'ﬁccr
pilots who have commanded airships over 6000 cubic meters capacity are entitled
to a first class certificate.— LpiTor.

Secriox IV

This section provides for certificates for navigators of aireraft. The).' muﬁ
first pass a theoretical and practical examination in many points of which :’. e
following are the more important — true and apparent movements of the celese
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tial bodies: method of determining latitude, longitude, time and azimuth, maps
and charts, how to read then, compass, magnetic meridians, variations, devia
tions, acronautical navigation instrwments, and so forth.— Eprrtor.

SecerroN v
This =ection iz devoted to international medical requirements for airv navigs-
tion. It provides an exhaustive phys=ical examination for candidates as pilats
or navigators.— KniTok.

ANNEX
INTERNATIONAL AERONAUTICAL MAPS AND GROUND MARKINGS
SEertoNs Toasn 11

This annex illustrates an international syvstem of acrial maps on the scale of
1:1,000,000; and all local maps on a scale of 1: 200,000, The detatls of what
the maps will show are given in this section. SECTION T1 provides for an in-
ternational system of around marks, These marks ditfer widely from thos
now in use in the United States.— lnitox.

ANNEXN «

A system of exchange of meteorological information — statistieal, current and
forecast — is arranged for in this Annex.

In Appendices I-1V, provision is made for the issnance of meteorological reports
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.— Korrox,

ANNEX H
CUSTOMS

This Annex contains general provisions and regulations relating to customs.

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

Airceraft landing in foreign countries arce in principle liable to customs duties.

The provisions of this Annex do not apply to military aireraft visiting a state
by special authorization nor to police and customs aircraft.— LpIToR.

e

L g p—



CITAPTER V
REPORT OF AMERICAN AVIATION MISSION

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

Under instructions from Seerctary of War Baker. the American
Aviation Mission was formed, consisting of : Hon, Benediet Crowell,
the Assizstant Seeretary of War: Howard E. Cotin, Member of the
Council of National Defense: Heney (0 Musting Captain, UL S,
Navy: Halzey Dunwoody, Colonel. Air Serviee, UL S0 AL James G.
Blair. Jr.. Lieutenant-Colonel, General Staff, U S0 As Georae 1T.
Houston,  President. Wright Acronautieal Corp.: C. M. Keyvs,
President. Curtizs Aeroplane & Motor Corp. s S S. Bradley. General
Manager, Manufacturers Arevaft A==n.

The members of this mission went to Furope and conferred with
varions ministers of the Governments of Franee, Traly and Fangland.
also ranking Army and Navy Commanders, and the foremost atreraft
manufacturers. .

A thorough study and investigation was made by the Mission of all
forms of organization, produetion and development. As a result of
these studies the Mission emphasgized the unanimons opinion of its
members that immediate action was necessary to sufeguard the air
interest of the United States to preserve for the Governmenf some
henefit of the great aviation expenditures made during the period of
the war, aud to prevent a vitally necessary industey from disap-
pearing. Tt wax stated that 90 per eent. of the industry ereated dur-
ing the war had heen liquidated and that unless some definite poliey
wag adopted by the Government it was inevitable that the remaining
10 per eent. would also disappear.

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

The veport is as follows:

I. GENERAL ORGANIZATION

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

101
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AMERICAN AVIATION MISSION
Top, left to right — James A. Blair, Jr., Colonel, (leneral Staff, U. S. A.;
Howard E. Coffin, Council of National Defense; Henry C. Mustin, Captain, U. S,
N.; Hon. Benedict Crowell, the Assistant Secretary of War; George TI. Houston,
President, Wright Aeronautical Corp.; C. M. Keys, Vice President, Curtiss Aero-
plane and Motor Corp.; S. S. Bradley, General Manager, Manufacturers Aircraft
Association.
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the ubove sub-heads the vesults of these investigations are preszented to you.
which, in the opinion of the Mission, demand the most earnest and immediate
consideration along the broadest lines, with a view to establishing some fixed
policy which will =ave the aireraft situation in the United States and give the
United States an equal place with the great powers of Europe in this great new
commercial development.

The Americun Aviation Miszsion therefore recommends the concentration of
the air activitics of the "nited Ntuates, military, naval and civitian, within the
direction of a single Gorernment agency ercated for the purpose. co-equal in im-
portance with the Departments of War, Navy and of Commerce, to be called
in this report, for the purposes of identification, the Nutional Air Nervice.

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 suceessful prosecution of
the war and especinlly with those men most experienced in the aerial develop-
ment within those countries.  Among others, interviews have been had with:

FRaxck:  Maréchal Foeh, Commandant-en-Chef des Armdées Allides: André
Tardieu, Ministre des Affaires Franco-Américaines: Général M. Duval, Chef de
Service de UAcronautique: Jacques Dumesnil, Deputé, formerly Sous-Seerétaire
de U'Aeronautiques; M. Loueheur, Président du Conseil de Guerre, now .\Iinist.or
of Reconstruction: Daniel Vineent, Deputé, formerly Sous-Recrétaire de l’;\\-.m.
tion; Gaston Minier, Deputd, Chef du Comité Acronautique au Senat: and Major
d'Aiguillon. of the Commission Interministerielle de FAviation Civile. )

ExGLaxp:  Honorable Winston Churchill, M. P, Secretary of State for \\.ur
and Seeretary of State for Air: Field Marshal Sir Douglas Haig, (‘mmn;md(:r-m-
Chief of the British Army; Admiral Sir David Beatty. R. N.. Admiral of the
Fleet: Major Ceneral Right Hon. J. B. B. Seely. Under Seeretary of State for
Air: Major Ceneral Hugh M. Trenchard, Chief of Air Stafl. Royal Air Forees
Major Ceneral E. L. Ellington, Director General, Supply and ]tvsemx:h_. RO,\:'-II
Air Foree: Major General Sir Frederiek H. Sykes, Controller General Civil A\'-m-
tion, Royal Air Foree; Sir W. A. Robinson, Sceretary, Air Ministry; and Major
(:enor:lI.Sir W. N, Brancker, Royal Air Force. now with _thc Aireraft Manufac-
turing Co., Lid. . .

]'r:l,\': (1. Grassi, Chief of the Ttalian Aviation in Paris: (t()ltwllel. (imfloxvll.
Italiun Foreign Aeronautical Mission: Admiral Orsini. (‘hivf" of Itzthm} :1\11
Aviation: Colonel Craceo, Chief of the Technical Bureaus: and Signor Conti, Seere
tary of State for Aviation. .

I)n all countries visited, and in the minds of all persons met L coﬂ‘fti“rl‘:'l(‘(‘%:(‘)g;
prars an extraordinary similarity in condition :}11(1 km cox;clu:}x\?:‘:qm;é;:; nin o
the experiences of the five diflicult years of mistake .an( a e  the

. . e TPorlia g . P r more simple presentation of th
prosceution of the war. Perhaps no stronger o ' ) s can be given
regard in which the future of aviation is held in allied C(?llll 1fusv1 .«Ch \\'le(:) o
than by quotation from two letters of M. Clemeneean, copies 0 “Un'ted States
tained in Franmce. The first is addressed to the President of t‘he 11.1“11 "m;l ixi
urging upon him the immediate consideration of ma}ttors “ftelOIllnll K;he‘Presi-
conneetion with the Peace Conference. The second is addresse .O.t- ng a sep-
dent of the Republie of IFranee, submitting the draft of a decrec creating
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arate department of Acronauties placed transitorily under the Ministry of War
— an intermediate step poszible without legislation and looking to the earls

creation of an Independent Ministry of the Air:

Lerrer Fros M, CLEMENCEAU TO
PrestoeNT WiLsos,

* February 16th, 1919,

“The President of the Couneil, and
“The President of the Interallied Peace Conferencoe.
“To the President of the Republic of the United Ntates.

Iirterallied Aviation Committee:

“AMr. President:

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

“Lam pleased to note that you agree in prineciple with my proposition 10
ereate an’ Aviation Committee for after the war, [ take the liherty of insisting
on the necessity of creating this Committee without delay, in order to he able w0
utilize it as an advisory organ for the Peace Couference.  Indeed, the clauses
for aerial protection seem to have at lea<t an importance equal to the clau
military and naval protection: and it is of the greatest interest to have a study
made by competent personalities of the measures to take against the eventual
constitution of a German military fleet. T eannot insist too strongly on the int-
perious necessity of this study, on account of the proximity of Germany to Lon-

zes for

don, Brussels, Paris and Rome.

* Likewise, I adhere entirvely to the British proposition which seems to me pr
tical and effective, and T request yvou likewise to give it attention. In case it
secems acceptable to you, 1 wisxh you would let me know if you could delesate
two representatives to the next meeting of the new Interallied Committee. \\'lli“lf
will take place on Thursday. March 6th, at ten o'clock, at the Directory o
Acronautics, 260 Boulevard St. Geriain.

“ Please accept, Mr. President, the assurance of my highest consideration. ote.

(Nigned) ** CLEMENEAU

e

“ REprorr TO
“oiE PRESIDENT OF THE FreENcH RepunLic.
: “ Paris, June 6, 1919,
“AMr. President:

“ Aircraft has developed considerably during the war. Tt should at this time
adapt itself to a no less important part in peace time. But because of the many
initiatives which cooperate in its new use and development, the cfforts and mecans
are dispersed in various ministerial departments.

“The future aviation in Franece will only be assured by the coordination of
all efforts and the unification of the general services.  Also, it will give the ad-
vantage of better work from the personnel and credits swhich are actually eflected

to similar ohjects in different ministries.
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* With this object in view. and according to the propositions of an interminis-
terial couference which 1 am able to assemble. T have the honor to submit for
vour signature. the following deerves ereating an organ of general coordination
of aviation.

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

T am. Sir, yours respectiully.
U GEORGES CLEMENCEAU,
* President of the Couneil, War Ministry.”

Even hefore the report of this Mission ean he given consideration, a step simi-
Iar to that proposed by France will have been taken by Ttaly.  Iere, however,
the Department of Acronauties is being placed under the Ministry of Transpor-
tation — a2 make-shift arrangement frankly acknowledged transitory and im-
mediately possible without the legislation needed to create the clearly foreseen
ultimate — the Ttalian Ministry of Air.

England more than two vears awo hegan the coordination of her aireraft ae-
tivitics — 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
months ago to the establishment of a Ministry of Air, co-equal with her Minis-
tries of War and of the Navy., That the present Ministries hoth for war and for
air are centered in the same individual has no signiticance other than that of
momentary expediency.

The whole trend of events touching the art of aeronauties in its broad refation
to world progress, the experience in all Allied countries (including the United
States) during the five years past. the frankly discussed future plans under
present consideration in foreign quarters and the views everywhere encountered
by us. leave your Mission impressed with these inescapable conclusions: )

1. That Italy. France and England realize fully the importance of aireraft in
the military-naval and eivil-commereial aspects and propose to encourage the
general development of the art through Governmental aid to commereial industry.

2. That Great Dritain has come to consider the dominance of the air as at least
of equal importance with that of the seax, and is frankly and avowedly planning
a definite policy of acrial development to that end. .

3. That any future war will inevitably open with great aerial :wti\'it.\'. far in
advance of contact either upon land or sea. and that victory cannot but ineline
to that belligerent able to lirst achieve and Iater maintain its supremaey in the
air, .

4. That for cconamic reasons, no nation ean hope in time of peace. to maintain
air forces adequate to its defensive need except through the creation of a great
reserve in personnel, material and producing industry through the encourage-
ment of civil aceronauties. Commercial aviation and transportation development
must he made to carry the finaneial load.

5. That no sudden creation of aerial equipment to meet & national emergency
already at hand is possible. Tt has heen proven within the oxporionco‘of every
nation engaged in the war that 'two years or more of high pressure Cn.O"t have
been needed to achieve the quantity production of aireraft, aircraft engines, and
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aceessory equipment. The training of personnel ineluding engineering, produe
tion, inspeetion, maintenance and operating forces — covering zome fifty distinet

trades and some seventy-five industries, has proved in itseli a stupendous task .

when undertaken upon the hasiz of the war emergeney alone.

. That the rapid adaptation of aireraft to the commercial uses of peace iz
ceveryvwhere being studied and planned. Under the forced draft of war, this new-
est and fastest aweney of transportation has heen bhrought to a high state of
development. Tt must now he redesigned to meet the progressive demands of a
civilization at peace.

7. That beecause of its great speed and range of operation, aceans, ~tates and
even countries are heing passed over with a greater facility than are townships
and counties traversed hy the motor ear. The need for international agreements
coverning the construetion, operation and safety of aerial apparatus of all kindz
is immediately hefore us,

K. That for the first time in the world’s history, the stage is =et for a close
international cooperation in the development of a great art at the very lln'oshol’d
of its era of commercial utility. Great Britain, Franee, Italy and .Japan not
only invite nt urge the United States to share in this work.

9. That just as we now have National, International and Interstate regula
tions, laws and agreements covering rail and steamship travel and the =afety
and navigation of the seas, so must we hive similar regulations governing air-
eraft and the uses of aerinl navigntion thronghont 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 conduct of all International aviation aflairs, legal, operational, technieal
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 Tnternationa
Convention no option hut to follow these leads.

11. That in England, France and Ttaly sentiment is undoubiedly in faver of
the centralization of aireraft development under one authoritative head, Dif-
ference of opinion has heen encountered only in {he matter of Army and Navy
personnel and in the question of the Independent Fighting Foree.

Tngland holds the initiative and is building her TRoval Air Foree co-equal with
the Army and Navy. France and Ttaly 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 eases, forces operating in coujunction with Military and Naval units, fune-
tion under the Military or Naval High Commands, A

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

(a) TFederal and International laws governing the use of air routes.

(h) Federal and International control of pilots’ licenses; examination and
tests required.

(¢) Federal imspection of all commercial aireraft for airworthiness, or suit-
ahility for service.

(d Customs and other regulations for crossing State and National houndaries.

(e) International standards for methods of communication and signaling.

I ¥ ]
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(f) Imternational standard: covering the marking or charting of air routes
and of landing places for hoth day and night use.

() International specitication: and rules governing the construetion, equip-
ment and operation of =tandard airdomes, landing stations, signal towers and
other aids to aerial navigation,

(h) Port regulations and fees covering seaplanes.

(i) Federal taxation of airveraft and licensze for its use.

(j) Safety meazures and deviees: legislation foreing adoption,

(k) Fire underwriter standards, rveculation: and saferuards: insurance of
machines, of material and of persons in transit (property and life).

t1y The legnl status of privately owned aireraft: the property rights of the
air: liability for damage intlicted and incurred.

(m) International standards and speeifieations covering aceepted practice in
quadity of materials, in factors of safety, and in methods of construction; an
engineering literature of this new art must he created by International approval.

(n) Mapz and navigation eharts of the United States and its territories.

13, That we of today are conceivably no more qualitied to judge as to the
seale and development of the aireraft of ten years henee than were we of even
five vears ago able to foretell the achievements of today. We must bear in mind
always that for every one mind focussed upen things aeronautical in this carlier
prriod, some thousands of keen minds are now versed in the aireraft 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 econstitution of any organization set up for the co-
ordination and control of aeronauties within the United States. The preroga-
tives and ambitions of Governmental departments and of individuals must he
assayed at true value.

15. That past experience and cvery cconomie consideration poiut to the vital
need for the formulation by the United States, of a definite, comprehenzive and
continning poliex for the development of every phase of the aireraft :\1't._ Our
Government is now faced with the task of nursing and actively encouraging a
new transportation industry. whose healthy growth iz vital to the future prog-

ress and defense of the nation.

—

Beeause of the lack of a definite. intelligent and sympathetic policy in our -
Governmental aireraft organization since the armistice, our American aeronauti- \

cal industry, built up at sueh great expense of money and of oﬂ'm't..is mpid}y
disappearing. No sensible husiness man is justified in keeping money m\’ost'o(.l in
the aireraft industry under the conditions whieh have maintained in the United
States since November 11th.

16, That the closest possible relations must continually exist h.ot\\'.ovn the
the production and commercial industry en-

air-

eraft ageney of the (lovernment and
gaged in aireraft development. )
in the production and commercial use of
in connection with all
irection and control of

17. That the industries involved
aireraft. must be given recognition and representation
national and international activities bearing upon the d
aeronantics.

In the foregoing brief presentation of its econe

lusions. your Mission has touched
Wy in effeet or under present discussion 1n

upon the aereonautical policies alre:



108 ARcrAFT Yrar Boox

England, France and Italy.  Great Dritain’s plan of organization certainly war
fants our most eareful consideration. Tt= =alient points are clearly set forth in
the chart herewith attached. Tt ix not areued that the British method is per
fect, but it can he stated without fear of contradiction in any quarter. that it
stands today the most comprehensive governmental mechanizm yvet et up by any
nation in the world for the encouragement, upbuilding, divection and control of
its air resources. This organization has heen horn of tive bitter years of trial,
mistake, experience and progress. 1t is the product of the hest 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 funetion of military and
naval establishments, The air is a medinm for commeree and communication
and its direction to the peaceful n=es of eivilivation must be unhampered by the
necessurily 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 sinule Governmental agency, ereated for
the purpose co-equal in importance and in representation with the ])op:n'tmt‘nts
of the War, Navy and of Commerece.

3. That the ageney 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 ntilization of aircraft for the national security, aund in the ad-
rancement of the civil aerial trans=portation and communication arts.

!, That this governmental organization be formed in general as follows:

Ist. A civilian Seeretary for Air,

2nd. An assistant seceretary, a eivilian, responsible direetly to the Seeretary
for Air, for the management and operation of the Department.

3rd. Tive or more Divisional heads acting ax chief of the sub-departments of
(a) Civil Acronautics, (h) Military Acronauties, (e) Naval Aero-
nauties, (d) Supply and Researeh, (e) Finance, ete.

4th. An Air Council, advisory in character. which shall he constituted by the
Sceretary of Air, including the Assistant Seeretary 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 hroadest possible treat-
ment of the subject during this formative period. We suggest that the Tesser
details of organization may well be left to the judgment and initiative of those
called to assume the responsibility of directing this work. We desire also. in
this connection, to call attention to the aireraft interests of the Allied Clovern-
ze the necessity for careful diserimination in the selection

ments, and to emphas
of men of industrial experience and broad vision.
. 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,

N
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E. Such carriculn and such arrangement of promotion in the National Air
Service, and =uch assignment and pay a= to insure to the young man an attractive
cireer whether he elect to remain permanently in the * National Air Serviee ™ or
return to Army} or Navy., or to eivil life.

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

It is felt that such a circulating system s vital to the coordination and ulti-
mate efficiency of the three services, and to the desired dissemination of a knowl-
edge of and interest in the air among our people. The young oflicers of to-day
will command the military and naval forees of to-morrow, and will carry with
them into the highest ranks an intimate knowledge of aireraft. and of the
strategy of its varied uses. in connection with operations on land or sea. The
direction of eivilian and commereial aetivities of all kinds will he made possible,
and the closest contaet and cooperation hetween the Government and the aero-
nautical indnstries assured.

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

All responsibility for the supply of airerait material and equipment of all
kinds, and for the training of personnel for all branches of the service, is, in ae-
cordance with these recommendations of vour Mission, plaved with the Seeretary
for Air.  As some twenty-seven thousand items are involved in the equipment
and maintenance of each Air Squadron on aetive duty. the need for a =ingle re-
sponzibie direction =eems undebatable. )
anization here recommended, all squadrons and all equip-

<

Upon the plan of org . 1
ment assigned by the National Air Serviee to meet the stated requirements ut‘thc
Military and Naval establishments, pass automatically under Army and Navy
command. Under National Air Service operational direetion, remain only t'h.nsv
independent projects unrelated to the activities of the Military and Naval Iigl}tm;_f
fronts and such personnel and equipment as forms a surplus to the needs of the
sea and land fighting arms,

The question of governmental organization for the development
of onr country’s air resources has bheen given consideration by your

and utilization
Mission,
seemingly from every angle. The recommendations made are general. .\:0 re-
port C(;ll.l(l he made effective. if burdened with the mass of details involved in the
setting up of any covernmental mechanism such as proposed.

There has been and will continue to be advanced many o .
tablishment of a Department of the Air. We believe none of them prove insur-

. . . such as irely over-
mountable.  We helieve the advantage gained to he such as to entirel)

bjections to the os-

shadow any temporary ditlieulties. .
a, and in the transportation ac-

Always in the past. in war by land or by se
We must now re-

tivities of peace, we have thought in two dimensions only.
adjust our minds to think for all future time in three. v
When this Mission left the United States in May, its members though t}le
P . . @ Vithi ree months
Atlantic Ocean might be crossed hefore January 1, 1920, Within three mon
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of our ahsence, four suceessful crossings have been made and without the losz of a
single life.

There must he no over-aptimism.  There are vears of development and experi-
mentation ahead.  As in the case of all the other great agencies of eivilization,
the commercial and financially profitable ns=e will come =lowly.  DBut here the
immediate welfare and safety of our nation is involved and an intelligent and
ellicient direction of our acronautical atfairs will be demanded by the Ameriean
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 uweglect.  She has paid the pricel
America now again has the opportunity, if not to leud, at least to take her plave
in the front rank and to gain to herself the full henetit whieh will ~urely averue
from an active and sincere cooperation in the engineering aetivities. and in the
scientifie and commereiul aireraft developments of those nations aszociuted with
us in the war,

3Jut this will he impossible, in the future as in the past, if our aireraft ac
tivities remain dispersed among the several governmental departments and im-
possible of coordination for decisive action,

Upon the hreadth of view and the vision of {hose in control of Ameriea's poli-
cles, depends our future as an air power.

I, COMMBERCINL DEVELOPMENT

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

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

Excrnaxp:  Major General Hugh M, Trenchard, K. C. B., D. S. ¢, Chief of statl,
Air Ministry; Major General Sir Frederick . Sykes, K. ¢, B.. . AL Gi.. Cone
troller General, Civil Aviation; Major General 15 .. Ellington, . B.. . M. G,
C. B. E., Director General Supply and Research; General Huggins: Douglas
Vickers, Vickers Co, TAd.; Capt. Po Do Aekland, Viekers Co. Ltdos Sir Porey
Cleronard, Armstrong, Whitworth & Co.i Siv Samuel Waring, of Waring &
Gillow. who ix alsa interested in five other aeronautical companies in England:
Holt Thomas, Aircraft Manufacturing Company: General Siy W, &, Brancker. K.
C. B, D. F. C,, Aircraft Manufacturing Co.; White Smith, British and Colonial
Airplane Co.; J. A. Tavlor, Cosmos Engineering Co.; Fadden. Cosmos Engincer-
ing Co.; Handley-Page, Handley-Page Co., Ltd.; Graham White, (iraham White
Co.; C. V. Allen, Secretary of the Society of British Aireraft Constructions: and
Leslie P. Langton, Black and Manson Insurance Underwriters, who have spe
cialized in airceraft insurance.

Members of the Mission also visited the airship factory of Armstrong. Whit
worth & Co., located at Sclby, and the dirigible airdrome of the British Navy
located at 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 Franee ineluded visits to a number of Irench
factories and tlyving tields, and interviews with the following gentlemen:

Fraxc Géndral M. Duval, Direeteur du Service Aevonautique: Nenateur
Gaston Minier. Chef du Comité Aeronautique au Senat: Plerre Etienne Flandin,
Deputé, formerly Chei de 'Orvgane Tuterallié de PAeronautique: Commandant
d'Algmillon of the Commi==~ion Interministrieile de 'Aviation Civile: Com-
mandant de St Quentin, Chef du Serviee de Fabrication de 'Aviation: Louis
Breguet, of the Breguet Company and Compagnie des Meszageries Aeriennes;
Bleriot, of the Bleriot Company: Maurice Leblane, Dleriot Npad Companys
RNaherer., Nocietd Astru: Dazaine, Soeiété Nieuport: Maurice Farman, of the
M. and II. Farman Company: Granet, Seerétaire du Chambre Syndicale de U'In-
dustrie Aeronautique: Esnault-Pelleterie, Président du Chambre Syndicale de
IIndustric Aeronautique: Licut. Réné Fonek, premier Freneh ace: Mauriee de
St. Blancehard. Secretary of the Aero Cluh de Frances and Comte de l.iberszee,
former pilot and at present mueh interested in the development of civil aero-
nauties in France.

Among the factories visited were: Morane-Saulnier, Breguet, Bleriot, Far-
man, Hispano-Suiza and Benault, all of which are engaged in the manuiacture
of airplanes and motors,

The investigation in Italy included interviews by representatives of the MMis-
sion with the following gentlemen:

ItaLy: (. Crassi, Deputy, ex-Chief of the Italian Aeronautical Mission In
France: Colonel Guidoni, Italinn Foreign Aeronuutical Mission: Admiral Orsini
Commander of Italinn Aviation: Captain Du rsaclin, Chief of Statl to the _\Iin-‘
ister of Marine; Peroni. Director of the Anzaldo Co.z Casatti, of the Caproni
Co.: and Buzio, of the Maechi Co.

Representatives of the Mission also visited the following factories in Ttaly, all
of which are engaged in the manufacture of airplanes, balloons and niotors:
Pomilio Co., Ausaldo Co.. at Torino: Caproni Co., at Milan; Isotta Franchini.
which was shut down due to a strike.

I. One of the most important problems to be considered in the 1'Oll:ll)ilitllti0“.
of the world’s commeree, following the close of the war. ix the development ol
aerial transportation for commercial purposes. Itz one invaluable service, -:Illd
that in which it surpasses all other means of transportation. is spvv(.l, that tu'nv-
saving clement which the world has always striven for, and for which America,
with its great distances, hias such serious need.  Reliability, sufot_\'.. ovonom._\'. I}Hd
those other qualities of transportation service which are of value, will steadily im-
prove as the use of aireraft inereases and experience :10011111111{\&5..

2. Tt is as impossible to foreeast the future of this new medium of transpor-
tation as it would have been to deseribe the speed. comfort and Sﬂfﬂ.‘v of U!L‘
modern steamship at the time the first steamship crossed the Atlantic. ]t‘ is
safe to sav. however, that in time it will hecome one of the great tl‘mlspo"t“.tm“
medinms :)f the world and will continue to offer the fastest and most‘d-ll.'t‘c‘t
means of transportation for persons, mail, and light fl'(‘i‘{..'ht': known to Cl"ll}iﬂi
tion. Its development is limited only hy the perfection of”the mechanica
deviees used. with which we are constantly becoming more familiar, and by the
extent of our knowledge 'of the atmosphere whieh is becoming more thoroughly
understood each year.
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It is equally diffieult to determine the speed with which this development
will take place.  In fact. this will be determined lLargely by the apportunitic:
afforded to cmploy the brains of the engineer and the seientist on the prob
lems involved, which in turn will be controlled by the tinaneial resources avail-
able for such work. It is thought by some well informed authorities that the
next five or ten years will see this new industry through its initial stages, and
established on a =elf-supporting hasis, providing it is encouraged at this time
Adeynate support eannot he expected from private enterprize alone, and if ne
outside aid is given, ten years will probably see this industry in America still
struggling for a foothold, and far belind its European competitors who will
receive substantial aid of many Kinds,

4. History has shown repeatedly that no nation can atford to negleet the
highest possible development of its transportation mediums regardless of the
opportunities existing for immediate profit to the private enterprize concerned.
This is particularly true of aerial transportation, which is not local in its ma-
ture, but which is essentially of a national and international chiaracter, due
to the great distances covered, and to the speed with which it links together far
distant points, This principle has heen =o e¢learly understood that an Tuterna-
tional agreement has heen established hetween the Allies and their associates, by
whieh international flight of aireraft has heen provided for in 2 far-sighted
manner, thus making immediately posgible the flight of private craft from
one country to another on a bhaxizs as clearly detined by law as that governing
the movement of steamships, except, of ecourse, that the practice of ages of ship
travel is missing in the case of aireraft.

The development of aviation isx progressing so rapidly at this time that
it is diflicult even for those in cloze touch with it to keep up with its progress
During the past two months the Atlantic has heen crossed four times by air-
craft: first. by a seaplane of the American Navy, second, by an airplane of
Cireat Britain, and finally, hy an airship of Great Britain which has twice
demonstrated its ability to tly hetween England and America.  All of thiz has
heen accomplished without the loss of a single life.  Airships are now huilding
in England which will he able to carry from five to ten tons of mail, in addition
to the necessary fuel and crew, and cross the Atlantic from London to New York,
in onc-half the time made by the fastest steamships. Who can say <uch trans-
portation facilities will not greatly serve civilization, and bhe of immeasurable
alue to our own country if properly developed and used.

Already lines of acrial transpor tation are being used in Iingland and Franee
in a small way for commercial purposes, but the distances in these countries
are so short that relatively little advantage can be gained. so such ventures will
develop slowly. A daily service from London to Paris has been in opomtmn
for some time, and promises to bhe quite serviceable as soon as it can 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 various points in Alsace
Torraine and German occupied territory. Among other plans Fnglish private
interests are projecting airplane lines from Cairo to the Cape and Cairo 1o
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 expect ted that they
will materially shorten the time between FEuropean centers and their far distant
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terminals.  The United States Post Otlice Department has carried mail by air-
plane from New York to Wuashington for over a Year with a record of nearly
one hundred per cent. delivery at each end every day. It is now inaugurating
@ line from New York to Chicago which will shorten the mail time hetween these
two points to about one-hali. It is also projecting a two-day service from New
York to San Franciseo. England is already desirous of organizing with the
United States a trans-Atlantic airship line for mail service which would uive a
five-day mail service from London to San Franciseo. Such a service is entirely
possible at this time. and its inauguration depends only upon adequate en-
couragement and tinancial support,

The risks involved in these ventures, due to unknown conditions of the
atmosphere, imperfections of equipment, ete.. are =till so great as to make
them impracticable from the point of view of private enterprise. undertaken for
a profit. If left entirely to =uch private enterprisze, aeriul transportation will
develop slowly and with many losses and hackward steps, as did the steamship,
the railroad, and the automobile, each of which, however, has ultimately become
a vital factor in our civilization.

8. One of the striking features of our investigation in Furope was the unani-
mous belief that the use of aireraft in warfare and for national defense would
continue to inerease and that in the next war, whenever it might come, aireraft
would be a far more vital factor even than it has heen 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 «ide would win, in that the side winning in the air would immediately
have aceess to all of its enemy’s sources of supply and production, and would
quickly eripple them by air raids upon an enormous scale. The opinion was
everywhere expressed that the development of aireraft for purposes of national
defense must continue and that sutlicient flying and production facilities and
personmel mu=t be maintained at all times to insure 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 expense
involved in suel a program would he very great. in fact almost prohibitive in
peace times.

9. The existence of an acrial transportation industry with a great commer-
cial air tleet and of a strong production industry would greatly decrease the
need for strietly military equipment and resources in that practically all of the
aireraft and landing tield facilities and personnel, and the manufacturing and
maintenance facilities and personnel employed by such commereial activities,
would be available as a reserve in time of war. It is evident, therefore, that
the most cconomical way to develop a strong air service for national defense
is to encourage by every means possible the use of aireraft for commercial
purposes, and thereby build up a commercial fleet at relatively small C‘..\}.)GIISB
to the government, which would eftfectively supplement its strictly military
equipment, in time of need. America’s experience during the war has proven cou-
clusively that aireraft facilities and personnel, and particularly production
facilities and technical personnel, cannot be obtained upon short notice, hut only
hy long and continued experience and at great expense.

10, Ameriea’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 =mall volume.
Unless immediate attention is given to its conservation. it will praetically dis-
appear, and a considerable portion of the great sums expended in its develop
ment will have bheen spent fruitlessly. Thiz industry does not require a large
qalume of business to keep it alive and healthy, but it does require a steady
and dependable demand, otherwise private capital and euterprize will not long
remain interested.
RECOMMENDATIONS

Upon the hasis of these conelusions, we offer the following plan for stimulating
the development of commercial aviation as an aid to national defenze, and a8
respouse to the demand that is already developing for improved commercial
transportation through the use of aireraft.

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
Acronauticg, a series of {lying routes throughout the United States and its pos
sessions and to contiguous foreign countries, which will be of military and com-
mercial value, [t should also prepare and publish maps and deseriptions of each
of these routes, suitable for the use of tliers.

B. There should be provided at national expense certain fiying fields in
strategic locations, and suitable for military purposes. and encouragement should
he given to the various States and Munmicipalities to provide flving fields upon
all flying routes, at points found desirable, thus eliminating the necessity for
private ownership of flying fields except for strictly private wse,  Hangars should
be provided at each flying field by the governmental authority owning the field
(that is, I'ederal, State or Municipal), or where such fields are used mn.:t:nl.il.v
by private interests, they should be permitted to provide their own hangars im-
mediately adjacent to and opening upon such flying fields.

The operation and use of such flying fields should he controlled by ff‘d“f'_“l
law, w0 as to obtain uniformity throughout the nation and conformity with
international regulations.

C. All flying routes and flying fields should he equipped at national expense
with signalling and communication systems, including wireless telegraphy. wire:
less telephony, and searchlights, to thoroughly safeguard and guide airerait in
flicht. 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 he controlled hy
federal law for the reasons indicated under item - B.”

D. 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 activities intelligently. The value of this serviee 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 transportation.

E. Training facilities should bhe provided at various localities throughout the
country, either at Government expense, or by private enterprise under Govern-
ment regulation with guarantees from the Government of a suflicient number
of students to cover expenses. Such guarantees could he given by the Govern-
ment without undue expense if it used such schools for the preliminary training
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of its military personnel. Such a plan would encourage private enterprise
to provide fucilities 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 school for the teaching of aerodynamics and other branches of the science
of aeronautivs as recommended under the heading * Organization.”  Eneourage-
ment should he offered to universities throughout the country to establish de-
partments of aeronautical science,

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 Aeronauties =should maintain the eclosest possible rela-
tions with all civilized nations in determining and applying the rules and regu-
lations which will govern the international use of aireraft, and there should he
developed as rapidly as is vonsistent with proper consideration, a hody of Federal
law poverning the use and airworthiness of aireraft for commereial purposes,
which will safe-ruard life and property, and promate the commercial usage of
aerial transzportation. In order that commereial aviation may he helped and
not hindered by such lewal restrictions. it is of vital importance that aerial
transportation be recognized at once as an element of inferstate commerce and
be made subject to one hody of Federal law applying uniformly throughout all
of the United States. Tt will thereby avoid the complications of individual state
eomtrol which have proven to be such a handicap to railroad and automobile
operation.

H. Insurance of aireraft and its personnel against all kinds of hazards and
risks involved should he eneouraged in every way.  The cost of sueh insurance
should be kept as low ax is consistent with the risks involved.

I. Encouragement should he given to the organization of private enterprises
for carryving 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 he paid to such enter-
prises for keeping their faeilities available for use in time of war. Guarantees
of this kind coupled with opportunity to insure against loss hy accident should
make privately operated transportation lines a commercial possibility. hut if it is
found that private enterprise does not respond  to such encouragement, then
the Government. should undertake certain transportation ventures on its own ac-
connt and =hould continue (o operate such lines until they are proven commer-
elally suecessful, Ultimately they <hould he sold to private enferprises on =ueh
terms as would permit of successful operation, as it is not helieved that com-
mereial aviation will ever he successfully developed entirely under Government
control.

J. The remaining airerafy production industry should he conserved and kept
in a healthy condition by a well defined and continuing program of production
for military purposes, over a period of years. This policy should be continued
until the commerecial demand is adequate to support an industry of suflicient

proportions to form an coffective nucleus upon which can be built a war-time

production in case of need.
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ITI.  TECHNICAL DEVELOPMENT

With reference to technical development. your Mission in submitting its recom-
mendations hases the following conelusions on a knowledge of conditions existing
in the United States and upon extenzive investigations conducted abroad:

(1) (a) The Mission vizited plants making or experimenting in materials as
follows:

Fraxce: Jreguet, Farman, S0 PooAL D, Bleriot, Hispana-Suiza,  Marane-
Saulnier, Renault, and Nieuport.

I'rary:  Ansaldo, Macelhi, Caproni, Pomilio, Isotta (plant closed by strike).
and F. 1. AL

lExaraxp:  Handley-Page, B0 AL T, Rolls Royee, Phonenix Dyuamo, Bristol,
Vicekers-Vimy, Cosnios, Sopwith, Grahame-White, A0 Bo O, and  Armstrong-
Whitworth,

() The Mission has visited laboratory and experimental shops as follows:
Tnstitute Sperimentale Acronautico, Rome: FKiffel Laboratories, PParis: RoA
Factory, Farnhorough, England; Isle of Grain Naval Experimental Station, Ene-
land; Pullman Dirigible Station, England: Aceroplane Station, Contocelli. lraly.
and Dirigible Station, Craspiano, Italy.

(¢) 'The Mission has interviewed the following governmental oflicial and indus-
trial officers upon the subject of the proper organization, scope and equipment
of the Technical Division:

Excraxp:  General 15 L. Ellington, THead of Department of Design, London.
Royal Air Force: Sir Perey Hevouard, Managing Director, ;\1mstrung-\\'llit\\l)rlh
(‘o., 8 George St., Westminster, London; General Graves, Ro A, F. Iopl‘vscnmtiw
with DBritish Peace Commission, Paris; General DBrooke-Popham, Director of Re-
search, London; Iolt Thomas, London: Douglass Vickers, Viekers 1.td., London:
Crahame-White. Grahame-\White Aireraft Co., London; and Sir Samuel Waring
Londomn.

Fraxce:  Major d'Aiguillon, Interministerielle de T'Aviation Civile, Paris:
Louis Breguet, Manufacturer, Breguet et Cie. Cie des Messapories Aeriennes.
Paris; Caequot, Former Chief Technical Section, Department Military Acronau-
ties, Paris; Colonel Dorand, Department Military Aeronauties, Paris: General
Duval, Director Military Acronauties, Paris; Jacques Louis Dumesnil. Deputys
Former Under-Seeretary Freneh Acronautics; Captain de Plstrade, Technieal
Service, French Military Acronautics; Pierre Etienne Flandin, Deputy, FFormer
Chief Inter-Allicd Organization of IFrench Aeronauties, Paris; Messaguer, Head
of Hispana-Suiza Co., Paris; Maurice de Saint Blanchard, Seey.. Aero Club _dt‘
France, and Daniel Vincent, Deputy Director, Former Under-Secretary of Avia-
tion, Paris.

ItaLY: Commander Caldara, Head of Aviation, Technical Section, anv:.
Casati, Designor, Caproni Co., Milan; Licutenant-Colonel Ferduzio, Designer ol
S. V. A., Rome Aeronautics, Rome; Colonel Crocco. Director of Imnstitute \purl-
mentale; Colonel Guidoni, Italian Acronautical Mission; and Admiral Orsini,
\Imlstel of Italian Aviation, Rome.

The form of technical organization and control recommended by your Mission
dlﬂels materially from the controlling organizations in Italy, France or I ngland.
Imasmuch as, for some time at least, military, naval and departmental fying
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 Divizion o that they shall be materially helped
and not hindered in their reseaveh, experiment and development. To the same
end, we are of the apinion that lighter-than-air, which in England at the present
time is independent, can he best =erved by making it a strong sub-division of the
Technical Division. In both England and Franee, due to the closeness of the war,
the Technieal Division is at present dominated by military personnel. but the
opinion is unanimous that, as thne goes on, civil personnel will supersede military
in this division. General Ellington, England. expressed this opinion flatly and
General Brooke-Popham, Director of Research, England, holds the same belief.
In the Royal Aireraft Factory, at Farnborough, civilinn requirements are
already overtaking military and naval. It has therefore heen deemed wise to take
the ultimate step at the outset in America. and a vivilian head, of the type now
earnestly sought in Irance and LEngland, is recommended for America.

3. 1o equipment and personnel, England and Franee 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 aecessories,  More than a score of planes, rigged with ap-
paratus for acrodynamic experiment, were in the hangars and in the field. Physi-
al and chemieal laboratories scemed busy and fully-manned. Estimating the
lighter-than-air and the naval experimental and research personnel, it seems prob-
able that the plant and 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 geronauiies lies at the very foundation of the future,
hoth military and ¢ivil, and to fail to bring it up to the standard of the world
annot help but mean dependence and medioerity, or worse, in aeronauties in
America.

4. The inclusion of such topics as armament (Ovdnance), wireless (Signal
Corps), Instruments (Admiralty), photography (Signal Corps), design and
hombs (Ordnance), ete., has been found necessary in all countries. In reality,
the design and supply of such appurtenances is left to the depurtments or bureaus
specializing in them, but research and experiment and development, in methods of
installation and u=e is essentially a function of the Air Service Technical Division,
and must be carried on by this Division. both in the laboratory, on the faectory
floor, and especially in the air, in the tank and on the tield.

5. In all the European countries visited, we found that access to and use of
the Government owned facilities for development is established.  The hasis of such
use varies, and ecan he adapted to the cirecumstances. In all countries, however,
the principle is the same. namely, that private interests must obtain access to
Government facilities, through the oflicers of the Division, so that new inventions,
ete., shall pass the serutiny and criticism of the Division heads before going into
actual experimentation. In England, an attempt has been made to furnish
facilities at cost, hut to save overhead, a schedule of flat prices is being worked
out.

6. 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 ercated by the
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Fokker; but the immediate result appears to have heen a quick return to the
safer measures for encouraging the private designers to design and build, under
the direction and assistance of the State. [n England, the complete design of
airplanes ceased with the S K. 6@ and hoth covernment oflicials and industrial
oflicers offered ample testimony that the making of complete designs was a
mistake and would not he repeated. due to its etfeet upon the private design de-
partment=.  Without exception the manufacturers appear to take the view that
it would he idle to compete by private efforts, if one division of the Government
was designing and another division buying, as the Governmment would inevitably
favor its own designers, even though not quite so good. The result of such
policy. therefore, would he to limit the number of sources from which useful
designs can be obtained, and also to lower the standard of perzonnel in the
design departments of private firms,

7. In 1918, Sir Arthur Duckhan, then Director of Aireraft Supply for Fng-
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 etfort to
obtain too great perfection at too ecarly a time.”

Having this in mind, and having in mind alzo the disastrous etfects upon pros
duction of =imilar causes in the United States, your Mission asked explicit ques
tions concerning the plan used by the Technieal Division in England to minimize
the result of such changes, The method is outlined as follows:

“ All changes made necessary hy the fact that a machine or motor is dangerous
to the flier or to the public are elassed as Number 1. These are imper ative, and
are ordered by the Director of Design, without delay. No machine is allowed
to be accepted or flown without such changes having heen made.

“ Important changes involving improvement in performance. ete., are elassed as
Number IT.  Such changes are made by order of the Moditication Board deseribed
below, and hecame effeetive only at such time as not to interfere unduly with
production. ‘

“ Tmprovements and additions, not vital but often valuable, arve classed a8
Number ITI.  They are made when convenient, both to Govermment and to Con
tractor, and are not allowed to interfere with production or areatly inerease
price.” .

A Modification Board shall pass on changes and classify them. ‘This board
consists of five members, one from the Technieal Division, one from Production.
one from Operations, one from Finance and one from Supply. In the case of
Number 1 ehanges, the Director merely reports that such and such changes have
heen ordered.  All other changes are ordered hy the Modification Poard at regular
meetings.

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

RECOMMENDATIONS

(a) That all technical functions of the Government in respect to aeronautics

be centralized in a single Technical Division which shall perform the work for
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the Army, Navy and Civil aviation: and which shall be headed by preferably a
civilian of wide exeeutive experience.  Such a division should include as Assistants
to the Director. experienced representatives of Army, Navy and other government
departments interested in aviation, whoe shall be nominated by the departments
and shall aet as advisors upon the =pecial needs of the Service they represent.
(b) That steps be tuken forthwith to secure for the United States, the most
advanced equipment for research, experimental and development work and for the
for the

testing of motors, planes, balloons, ete., for the testing of materials:
examination and testing of acronautical appliances, including armament and
instruments; and that such an organization shall he estahlished as shall assure
at all times that the research, experimental and development activities of the
Government shall be =econd to none.

(¢) That the research, experimenial 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 control of the
Technieal Division., retaining =uch of same as may seem suitable and bringing
them under i central control to make a complete and eflicient equipment, and
dizearding 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
whieh might tend to interfere with suggestions for improvements and advances
in aviation. material
of the Army, Navy and Postal Departments.  Experience has proved that the
initiative in the advance of motors, planes and accessories often comes from
practieal experience in the tHlying tield, rather than from the scientific department
The Technieal Division will, in cooperation with the operating
Care should he taken

and methods, coming from the operating aviation branches

of aeronauties.
forees, study, work out and apply all sueh suggestions.
alzo to avoid duplicating facilities already in existence, such as water tanks.
armament testing grounds and many other items operated hy existing depart-
ments,  Arrangements should he made whereby the existing plants of this sort
can be used. on a proper payment basis, by the Technical Division.

(d) That extreme care he taken in such a process of adjustment to provide
ample means whereby the special technieal needs of the (a) Army. (b) Navy and
(¢) eivilian tiying shall receive attention.  Means should also he provided whereby
military and naval experiments of a seeret nature can be earried forward.

(e) That the organization of the Technieal Division cover hy means of adequate
personnel and equipment, all branches of aeronautical rescarch, experiment. and
development, including the application and aerial use of instruments, armaments
and munitions, wircless 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 facilities of the Technical Division for aviation,
whether now existent or to he ereated. shall he available to private inventors and
designers, upon proper and reasonable terms.

(g) That in view of the experience of England and France,
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 Division, therefore, should be a critic of, and supplementary to, private

it is dangerous to
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Fokker; but the immediate result appears to have heen o 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
airplanes ecased with the S0 F. 5: and hoth govermment oflicials and industrial
officers offered ample testimony that the making of complete designs was a
mistake and would not he repeated, due to its etfect upon the private desiygn 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 Iniying, as the Government would inevitahly
favor its own designers,
policy, therefore,

even though not quite so good.  The vesult of such a
would be to lmit the number of sources from which useful
designs can be obtained, and also to lower the standard of personnel in the
design departments of private tirms,

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

“As we all know, changes in dexign, unless they are actually for new types
may he 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 carly a time.”

Having this in mind, and having in mind also the disastrous effects upon pro-
duetion of similar causes in the United States, your Misszion asked explicit quess
tions concerning the plan used by the Technical Division in Fngland to minimize

the result of such changes. The method is outlined as follows:
“All ehanges made necessary by the faet that a machine or motor is d.ln"t‘lo“‘1
to the flier or to the public are c¢lassed as Number 1. These are imperative, and

are ordered by the Director of Design, without delay. No machine is allowed
to he accepted or flown without such changes having heen made.

“ Important changes involving improvement in performance, ete., are classed a#
Number II.  Suech changes are made hy order of the Moditication Board deseribed
helow, and hecame effective only at such time as not to interfere unduly with
production, ‘

*“Improvements and additions, not vital but often valuable, are classed aF
Number 11T. They are made when convenient, hoth to Government and to Cont
tractor, and are not allowed to interfere with production or greatly inereas¢
price.”

A Modifieation Board shall pass on changes and classify them. This hourd
consists of five members, one from the Technical Division, one from l’l't)ductim‘f
one from Operations, one from Finance and one from Supply. In the case ol
Number 1 changes, the Director merely reports that such and such chianges have
heen ordered.  All other changes are ordered by the Modification Board at regulal
meetings.

Your Mission is of the opinion that the establishment of some such uniform
pra(‘tlce covering not only such changes hut also the method of paying for theny
is essential to production; and should be a responsibility of the Technical
Division.

RECOMMENDATIONS

(a) That all technical functions of the Government in respect to peronautics

pe centralized in a single Technical Division which shall perform the work for
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T%l(?_ Army, Navy and Civil aviation; and which shall be headed by preferably a
civilian of wide executive (*.\Pt‘l‘ivn(‘(‘.‘ Such a division should include as Assistants
to the Director. experienced representatives of Army, Navy and other government
d(‘p;lrtmonts interested in aviation, who shall he nominated by the departments
and shy)) act ax advisors upon the special needs of the Service they represent.

(b) That steps be taken forthwith to seeure for the United States, the most
advaneed equipment for research, experimental and development work and for the
testing of motors. planes. balloons, ete., for the testing of materials: for the
NXamination and testing of aeronautical appliances, including armament and
Mstriuments: and that such an orwanization shall he established as shall assure
“t Al times that the research, experimental and development activities of the
('”"C‘l‘nmwlt shall be zecond to none.

{¢) That the research. experimental and development facilities and equipment
NOW uged in aviation by the Army, Navy and other Government departments he
:1}\'vntoriud immediately and put..ns f:ll":li practicable, under the control of the
.Iuchni\:a] Division, retuining such of sume az may seem suitable and bringing
tl.wm under a central control to make a complete and etlicient equipment, and
dis Arding such of them as unnecassarily duplicate others or are out of date. 1In
making this change, areat care shnuld‘ he exercised to guard against measures
?vhich mirht tend to interfere with suggrestions for improvements and advances
M aviation. material and methods, comi

of CATMYV N\
the Army, Navy and Postal Departments.
planes and accessories often comes from

i from the operating aviation branches
C . Experience has proved that the
mtiative in the advance of motors,
practical experience in the tlyving tield, rather than from the scientific department
of aeronauties.  The Technieal Division will, in cooperation with the operating
forees, study, work out and apply all such suggestions. Care should be taken
also to avoid duplicating facilities already in existence. such
items operated by existing depart-

as water tanks,
armament testing grounds and many other
ments.  Arrangements should he made wherehy the existing plants of this sort
¢t be used. on a proper payment basis, hy the Technical Division.

{d)} That extreme care he taken in such a process of adjustment to provide
ample means whereby the special technical needs of the (a) Army, (b) Navy and
te) eivilian flying shall receive attention. Means should also be provided whereby
military and naval experiments of a sceret nature ean be carried forward.

(e) That the organization of the Technieal Division cover hy means of adequate
personuel and equipment, all branches of aeronautical rescarch. 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 facilities of the Technieal Division for aviation,
whether now existent 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 dangerous 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 Division, therefore, should be a ecritic 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 he to maintain and encourace 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 Technieal Divizion, and
to place orders with these plants, at fair prices, for design and for experimentul
construction of motors, planes and appliances.  Competition of the government
with the industry should be avoided; the only allowalle exeeption heing cases
where, either on account of expense or for other ecause. the ‘Technical Division
cannot obtain needed material or design from existing sonrces.

(h) That eareful thought shall be given to the establishment of competition in
motor, plane, halloons and acecessory design, and encouravement he offered in
every reasonable way to the promotion of competitive events and the establish-
ment of standard records.

(i) That the Technieal Division shall publizh regularly and under competent
management all the technical facts and data developed hy the Division that may
be helpful to the industry, reserving at the same time to itself the right to
preserve secrecy in all matters that are deemed to he 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 liaison between the American and lFuropean
technical organizations.

(k) That a definite method of payment for independent design, (\xp\-rimmlul
production, changes in design, alterations and adjustments he worked out Ly the
Government as quickly as possible. to the end that the design and improvement
of motors, planes, halloons and appliances may he stimulated and not stitled.

(1) That the Technical Division shall include an Inspection and Testing De-
partment, which shall carry on all inspeetions 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 publie.
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 hecome production models. This department should have
power to examine the inspection methods of all private concerns huilding air-
craft, and to pass upon the quality of such methods from time to time.

{m) That close cooperation he maintained at all times with the purely techni-
cal aeronautical hodies, and also with the industrial hodies engaged in aeres
nautics, so that standardization of materials and practices may be carried forward
as rapidly as can be done without hindering the development of the art ot
entailing undue losses upon the trade.

Respectfully submitted,

(Signed) Brxeprer CROWELL,
The Assistant Seerctary of War.

(Signed) Howarn K. Corrix,
Member of Council of National Defense.

(Signed) Hesry . MusTINg
Captain, U. S, Navy.

1 NoTE: Subject to Memoranda 1 and 2, July 19, 1919,
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(Signed) Harsey Durswoobny,
Colonel, Air Service. U, S, A,
Assistant. Chief, Air Service, A, E. F.
(Signed Jayes AL Brag, Jrg.,
Licutenant-Colonel, General Staff. U. S, A,
(Nigned) Greorsr H. HousTtoxw,
President, Wright-Martin Aeroplane Corp.
(Signed) . M. Kevs,
Vice-President, Curtiss Aeroplane & Motor Corp.
(Signed) S, S0 BRADLEY,
General Manager, Manufacturers’ Adreraft Assn.

MEMORANDUM No. 1.

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

1. T concur with the report of the Organization Committee of the American
Aviation Mission, to which 1 have aflixed my signature, with the following
rezervations:

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

(b) Provided that all advanced training of Naval Aviation personnel excepting
advanced aviation enginecering courses, shall be under the direct control and
supervision of the Nuavy,

{¢) 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 that administration and operation of all Naval Aviation forces
shall be under the direet control of the Navy.

{ey 1t is recommended that the question of including in the proposed Air
Bepartment 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) Hexky C. MUSTIN,
Captain, U. S. N.

MEMORANDUM NoO, 2.

Subject: TReport of the Development Committee, American Aviation Mission.

L. I concur with the report of the Development Committee to whieh I have
affixed my signature, with the following reservation:

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

(a) Muaintenance of an organization adequate for the preparation of general
specifications, general plans and charvacteristies of the aviation mechanisms,
aceessories, and equipment required for Naval purposes.

(b) Maintenance of an organization and faeilitics adequate for carrying on
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experimental aviation work of a eclass that is exclusively of a Naval character, °
and that does not involve duplication of cfforts and faeilities in the proposa
Air Department that are common to other aviation hranches.
(¢) Maintenanee of an organization and fuacilities for conducting the acceptance
and tactical tests of complete aviation mechanisms and accessories.
(Signed) Tiexry C. MUSTIN,
Captain, U, 8, N,



CHAPTER VI
TECHNICAL DEVELOPMENT AIRPLANES, 1914 TO 1919

HE vear 1919 in airplane work marks a transition period
from the production of military and naval aireraft to the
design of purely commereial planes.

I'm spite of all the ditliculties and delays which the Army Air Sery-
ice experienced, and in spite of all the eriticisms it encountered. it
may he said that at the signing of the armistice not only had produe-
tion of standardized military planes reached a tremendous volume,
with promize of greater volume in the immediate future, but that a
number of most valuable models had been developed by aireraft manu-
facturcrs covering the entire ficld of military requirements.

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

Mrurrary MacniNes AT Tiue 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 emploved by the Army were divided into
two classes,— the “elementary training” plane, with 90 to 100
horse-power, and the “advanced 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-
powcred tvpe such as the Curtiss J. N.—4-D with the Curtiss OX-5
engine did pioneering work for training. Tt also proved entively sat-
istactory subsequently for private flying. The V. E.-7 a particu-
larly interesting example of the more highly—powerod training plane
with a weight of 11.4 pounds per horse-power showed a maximum
sround speed of 116 miles per hour. The Thomas-Morse S.-1-C
constituted another interesting type of advanced training machine.
This was a small single scater with an 80 horse-power LeRhone which
gave a speed of 97 miles per hour.
123
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SINGLE-SEATER FIGIFTERS

No American single-seater fighters were produced during the war,
and the Spad and S, -5 formed the hulk of equipment tor this in
the American Army.  During the year 1919 these were replaced by
the Thomuas-Morse M. B.-3, the Ordnunee and other single-seater
fighters.

TWO-SEATER FIGIHTERS

At the conclusion of the armistice. American designers had fully
developed a nummber of brilliant models of the two-zeater fighter type.

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

Thus the Curtiss 18-B Biplane, known as the Tlornet, offers
many interesting features.  The cnmployment of & monocoque veneer
fusclage gives a body of almost perfeet stream-line form.  The free
air radiator is much smaller both in weight and cooling area than the
average nose radiator for an engine of this power. To give the
fuselage a clean rear portion, the designer hasx employed the useful
dodge of placing the rudder and fin elean above the fusclage, while
the body is cquipped with a small end fairing picee.  This is a deviee
which other designers arve likely to follow.  There has always been
prejudice against the use of ailerons on the lower wing alone, on the
grounds of insuflcient controllability. TIn the Iornet the ailerons
are carried on the lower wing only, vet give ample control. The
ailerons are of the long narrow type, which wind tunnel experimenta-
tion had indicated as being most efficient. Rudder and elevators are
operated by levers enclosed in the fuselage thereby doing away with
all outside eontrol eables.  The hinges on all coutrol surfaces are such
as to do away entirely with the intervening gap. Tt is these points
of apparent minor refinement whieh have the cumulative effeet 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 climb of 12,500 feet in ten minutes is attained.

In the Lepere two-scater Fighter, equipped with the Liberty
Twelve, the American Air Service would have found — had the war
continued — a most dependable fighting machine. Built at the
Packard Motor Car Company’s plant, completely 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 beautitully balanced and
maneuverable.

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

AMERICAN PROGRESS

Tt ix gratifving to obzerve how far superior these American prod-
ucts — Curtizs, Lepere, Loening, Phipps, Thomas — were to the
D. H.-+ and other foreign machines corresponding in type.

NIGHT BOMBERS

The war developed one type of ship which could be immediately
utilized for peace serviee, and this was the night bomber.  Capable
of carryving 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 sinee passed, with
but slight moditications, into the Air Mail Serviee.

ARMY TECHNICAL DEVELOPMENTS DURING TIHE WAR

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

The bulk of this was concentrated at MeCook Tield, Dayton, Ohio,
which, although its construction 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, eapable of handling any problem,
whether in plane or engine design or construetion.

One of the many achievements of MeCook Field organization was
the placing on a sceure basis of the question of sand testing of air-
planes.  Tull flight tests had also been conducted prior to the war
in somewhat slipshod fashion without due care being given to the
adjustment of instruments, to temperature corrections, to calibration
curves, and to an exact comparison of results. The field placed this
important braunch of the art on a satisfactory basis,
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With the cooperation of the Forest Products Laboratory, and s
number of plywood maunufacturers, considerable work was done in
the development of vencer fuselages, sueh as those introduced into
this country by the .. W. F. Engincering Co., which were svstemati-
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, aud have less
weight for the same strength than a truss fuselage of the same size
and strength.

In the engine ficld, much experimentation on the Liberty Twelve
enabled the finul touches to be placed on this wonderful produet 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 ITispano-Suiza by the Wright-Martin factory
was a notable and extremely useful achievement.

NAVAL ATRCRAFT DURING TIITE WAR

The work 6f the Navy during the war was kept even more conft”
dential than the work of the Army. Commander IT. (. Richardson
paper before the Society of Automotive Engincers was perhaps the
first announcement giving a classification of the Navy's planes and
their different functions. Corresponding to the land single seat®t
training planes, a certain number of Gnome engine sea-going scouts
were used, such as the Curtiss and Thomas. Most of the trail”
ing was done, however, with two seater machines such as the O}“"
tiss N.-9, the R.-6, the Acromarine and Boeing scaplanes. 'l—vh‘f
N.-9, after the substitution of the Hispano for the (furtiss OXN
100 horse-power, was practically successtul.  The Curtiss ]“'l‘f"‘t'
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 pﬂt.“’l
and convoy machines underwent a wonderful development durivs
the war. The N. C.-1, for instance, with its large range, enormou=
load, and fuel capacity was a wonderful product, immediately capi-
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 exclusively.
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S;lti:‘factory as wus the Navy's record in the engineering develop-
ment of its planes, its record from a production standpoint was
g([lz)]t;:}l].‘v(fﬂt.iSf:.l.Ct'(n“\-' | {n\px:odt@t}on \:'ork the C_urtiss A‘erop]une and
L w }.f)l};)():}tu‘)tl‘.' t 1L6 cromarine 1 l;mo. imd A\[n'tm' C_omp;m_\'_. the
Phil‘l-d(.l.q :.“Cm( (.1 ing Company, and the A\.:l\'nl Adreraft Factory at

adelphia, playved, among others, a very important part.

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

*T}ms the design of the hull in the N. C. flying boat in which the
‘\"“"_\' cooperated closely wirh the Curtiss Clo.. marks a real achieve-
ment in design.  As a result of careful basiz work, the fine lines of
the hull allowed a speed of 65 miles per hour on the water.  While
m. the early fiving boats it was considered necessary to have great
width to make the hoat plane at reasonably low speeds, and not over
]90 pounds of displacement had been allowed per ineh width. in the
N.oc. hull, the radieal 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 28300 pounds, yet the displacement
}5‘ ?8,000 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
distinet 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 outrigger construetion,
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 2 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 serionsly 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 airo and have a total area
of 2380 square feet, their structural weight 1= only 1.2 pounds per
square foot.  Thiz low figure was only achieved by o great aimount
of rescarch and experiment so as to determine the best material to
adapt and its disposition.

PEACTE TIME DEVELOPMENTS

The sense of final achievement, the contident fecling of having
equaled, and in some respeets surpassed, the efforts of Furopean
manufacturers, did not help American manufacturers in finding the
true policy, commercial and techuical, for the work of peace time de-
velopmient.  An immediate curtailinent of production. and aeneral
depression ensued.  This was followed by gradual resumption of
development work, and the production of several promizing com-
mercial types, and a number of small commercial aireraft enter-
prises.

THE SMALL CHEAP SPORTING MACHINE

The very widely spread convietion that acronantics held a large
field for the cheap sporting airplane was justified during the _\'Tt‘i‘"'
by the large sales of the rebuilt Canadian and American J. N
equipped with the Curtiss ON motors. At the same time a nuie
ber of even smaller planes, equipped with smaller power, were 1.“1.11t
and offered for sale.  These deserve careful study.  The possibihity
of building successful planes on a cheap connnercial basis, wifh not
much more power than was employed in the very carly days of aviv
tion, accompanied by proper liceneing and control will offer a dis
tinet advance. The Aireraft Engincering Corporation Acee 1s ab
example of this type. The T.. W. F. Co. is bringing out a low pl‘it’t‘d
sporting machine.

THREE-SEATER LAND PLANES

Iowever simple it may be to pilot a plane, vet it is quite (‘('ﬁ:lll}
that just as in the automobile so in the practical and pl(‘i.lSlll'(‘ uses
of the plane, there must on occasion be a skilled, pl‘()f:(‘%(\'lol}:ll man
at the wheel or the joy stick. In the two-scater provision 1s .nmdo
for this, but the passenger still travels in comparative loneliness.
The threeseater Curtiss Oriole provides a rear cockpit for .tlu'
pilot, and a front cockpit for two passengers sitting side by s1.dt‘-
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-
parcutly very uszetul type. which iz certain to be the forerunner of a
class,

Nothing illustrates so clearly the possibility of acrodynamic re-
finement as two designs of the Curtizz Company equipped with the
same 90-100 horse-power OX motor. Thus the Curtiss Oriole
weighing 2155 pounds attainz a maximum speed of 85 miles an
hour.  The well-known Curtizs J. N.-4, with a maximum load of
1900 pound=, and two men only attainz a speed of 73 miles per hour.

The Dayxton Wright Airplane Co. has developed two striking
models. both of the encloszed type.  One. the K. T., iz 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 0. W.-1
are luxurionsly finizhed, combining comfort and heauty with safety.
The O. W. is Hispano-Suiza powered.

THE SPREDIEST AIRPLANE For 1919

As far as pnblished records go, the fastest American airplane for
1919 is the Thomas-Morze Single Seater Tighter M. B.-3, which has
a high ¢peed record of 164 miles per hour and a elimb of 10,000 feet
in 4 minutes 52 zeconds, while carrving full military load.  The pho-
tograph indicates that no very uneonventional features are présent in
the design.  Speed is gained by refinement in detail, hidden fittings,

a good streamline body.

THREE-SEATER SEAPLANES

The same reasons that mav lead to the popularity of three-seater
land airplanes ave likely to hiold for the three-seater seaplane and 1919
has seen several flying hoats of this character produced.

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

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

The V. E.-10 built by the Lewis & Vought Corporation is another
interesting example of this type. While for pleasure purpdses, and
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for general sea-worthiness the flving boat is superior to the hydro-
airplane, the long hull which it lias been customary to employ has mil-
itated against quick get-away,  The suceess of the N (-4 was ina
large measure due to the fact that a =horter hull had heen coupled
to outriggers for carrving the tail.  In the V. .-10 a similar con-
struction has been adopted with
struction gives the V. E.-10 a very
boats.

satisfuctory results.  This con-
strong resemblanee to the N. C.

TRANSTORTATION AND MAIL PLANES

While no commereial transportation line has so far heen definitely
established in this country, vet the interest in acerial transportation is
constantly growing. The Lawson Company of Milwankee 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 indieate clearly the large scating eapacity of the
plane — 26 passengers are to he 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. sp(’t‘d_5
of commercial value ean be obtained is still uncertain, but there 18
no doubt that it is machines with enclosed bodics of this eharacter
equipped with two or more engines, and having large passenger eapt
city which will finally be profitably used for transportation work.

While the Lawson scarcely ean be said to present mueh that is new
in its design, the Curtiss Eagle, which is the only other Americat
machine built purely for transportation work, offers many new ft‘.ﬂ‘
tures. It is the first three-motored land machine to be prodn(u‘d 1
America.  Three of the new Curtiss -6 150 horse-power motors ar¢
used. With a wing span of 61 feet, a wing area of 770 square feet,
and a gross weight of 7,450 pounds, the machine carries six passtw
gers and two pilots at a maximum speed of 107 miles per hour. Fhe
fusclage design is particularly interesting as an example of commer
cial airplane construction. It is an enclosed limousine body, h"fh‘f{
up luxnriously with individual chairs, a spacious aisle, dome h:lhr'_
flat windows of triplex non-breakable glass, and curved windows of
celluloid.

The Martin bomber, developed into a 12 passenger ship for the 1-150
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 serviee 1= too voung to be identified as vet with any-
thing but modified war equipment sueh as the Do He-40 A very inter-
esting piece of practical engineering 1= the rebuilding of the D. H.-4
by the L. W. . Company to take first two Hispanos of 150 horse-
power and subzequently two Liberty Sixes on either wing in lien of
the single Liberty 120 The rebuilt plane has had its wing area in-
creased by a larger seetion in the upper wing and two center panels in
the Jower wing.  The D). H.-4 was rebuilt for the express purpose of
utilizing already available equipment, and vet having a twin-engine
machine, minimizing possibility of failure.  The twin D. II. while
carrving a heavier mail load than the ordinary D. .4, was able to
maintain its alritude on a single engine at an altitude of 1.200 feet.
This 15 a very significant fact for airplane designers.

The first of the Post OtHee's fleet of big mail earriers have been
built by the Glenn I Martin Company, along the general lines of the
bomber.  Mauy carry six hours® fuel and 1.500 pounds of mail in
addition to a crew of two.  Trap doors are built in the fuselage to
facilitate the discharge of the eargo.

TECHNICAL WORK 1IN 1019

Perhaps the most striking technical development of 1919 is the
finul suceessful emploxyment of the turbo-compressor.

This was the outcome of a long series of experiments by Dr. 8. AL
Moss of the General Eleetrie Company. following the experimenta-
tion and work on the Sturtevant motor.  The deviee is simple in
principle.  The exhaust gases ave utilized to drive a gas turbine
revolving at the enormous speed of 20,000 revolutions per minute.
This in turn dvives on the same shaft a centrifugal air compressor
which supplies compressed air to the earburctors.  Since the falling
off in power of the airplane engine at altitude is due to the decreasing
density of the air, the turbo-compressor enables the power of the
engine to be maintained to a very large extent.

The full advantage of the turbo-compressor cannot be attained
however unless the characteristies of the propeller designed for low
altitnde operation. ave altered to meet the needs of higher altitudes.
The invention of the variable piteh propeller by Seth Hart of Los
Angeles was particularly timely thevefore. 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 airplanc. European engineers
are also working on the development of a variable piteh propeller
and a two-propeller arrangement, the first of the ordinary pitch and
the second of an extraordinary, to be used at high altitudes.

An interesting development at MeCook Field was the construction
of a wind tunnel operated by a 24 Dlade 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 conneetion, speeial
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 acronautical 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 Aeronautical and T.. W. F. companies.

Reports from England show very valuable progress. A nine evlin-
der ABC engine developed 340 horse-power 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 1'0111:11'k:1.b10
progress over the old type. A Cosmos Jupiter engine, also a nine
eylinder stationary air-cooled type, gave 450 horse-power for a welght
of 662 pounds, an extraordinary figure. .

One of the most interesting phases of acronautical activity during
the year, and one which is likely to have the greatest possible jntlu-
ence on the commercial growth of the industry is the construction and
use of parachutes. The Army has developed completely SHC(’(‘SS.]CU]
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 occan lincr. (. J. Zimmer
man piloting an Acromarine flying boat, delivered mail to the White
Star liner Adriatic. The plane was equipped with a spociuﬂ)’
devised weighted cable with shoek absorbers, whieh when released
caught and wrapped itself around a cable that ran from the mast-

head to the deck of the Adriatic.

A T



CHAPTER VII

TECHNICAL DEVELOPMENT, BALLOONS AXD
AIRSHIPS, 1914-1919

HE technical development of acrostats — which are popu-
larly ealled lighter-than-air eraft — has made enormous
strides sinee 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 tvpes 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 eraft an extremely valuable auxiliary to the
Allied naval forces engaged in fighting the submarine menace.

The first type of airship dcveloped with thiz end in view was intro-
duced by the British in Mareh, 1915 ; it was designated as 8.8, (Sea
Scout) and soon nicknamed Blimp. These were small nonrigid
airzhips with a capacity of 60.000 cubic feet, at first, which was

gradually increased to 100.000 cubie feot, and were chiefly re-
markable for the original manner in which the problem of a light-
weight ear and power plant was solved. The ear was merely an air-
plane fuselage, complete with its engine and tractor serew, 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 obsolete machines. A notable feature of these air-
ships was that the customary ballonet blower was dispensed with;
instead a hlower pipe, or “air scoop,”” was arranged to collect air
from the slipstream of the propeller and to discharge it into the dis-
tributing duet leading to the ballonet. TLater on, to save head re-
sistance, the blower pipe was hinged to the envelope so that it eould
be folded up wlien not in use.

The Blimp type of airship proved highly successful in coastal anti-
submarine defense and about fifty qlupa were built for the British
Navy with suceessive 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 increased security
of operation and was subsequently adopted by the British.

When the United States deelared 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 incorporating a number of refinements.  Nine
of these B-class ships were built by The Goodvear Tire & Rubber
Company, five by The B. F. Goodrich C'ompany and two by the
Conneeticut Airveraft 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 taeties
of undersea hoats prompfn(] Great Britain to develop in 1917 larger
types of non]']n]d airshins, ('ﬂp,l])](‘ of llfflna a greater load and ]l(l\'lll“‘
a longer endurance. These were nsed with great sueceess for coast
patrol and convoy work and for extended eruising,

At the same time the French Naval Air Service introduced a non-
rigid which was chieflv remarkable for its armament: this consisted
of a 37 milimeter aireraft gun, firing a T-pound shell.  These ships
were the only ones built in any ecountry 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.” Owi ing 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 [nion
engines — a higher cfficiency ratio than has hitherto been ohtained
anywhere. Another factor which greatly contributed to this result
was the use of the “ finger patch ” rigoing, a type 111(10p0n<10n‘r1v de-
veloped by The Goodyear Tire & Rubber Company, althongh it bears
a certain resemblance to the Eta Pateh.  Tn this system, which per-
mits to eliminate the heavy suspension girdle of (-m'm:m 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.  IHenee, the great reduction
in head resistance.

These “ C-class 7 airships have a length of 192 feet, a digmeter of
413} feet, a capacity of 180,000 cubic feet, and a useful load of
4,760 pounds. They carry four 260-pound bombs, a radio set and a
crew of six men. The endurance at 45 miles per hour is 47 hours,
or 2,150 statute miles.

An mterestlng 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 carried 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 access to them is obtained from a tube which leads
through the eenter of the ship to a gun platform fitted on the top.

Among the principal developments produced in Ttaly iz an
ingenious arrangement for compensating a contraction of gas in
Forlanini airshipz.  These have a double envelope, the inner one
containing the gas, while the space between the inner and outer en-
velopes acts as a hallonet.  Pressure in this space is derived from
the air strcam 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 advance in rigid airvship design and per-
formance since 1914 has been, with few exceptions, limited to Ger-
many, which entered the war with an eflicient Zeppelin fleet and
fifteen vears” experienee.  The history of German Zeppelin develop-
ment during the war ix one of continuous inerease in size and horse-
power, resulting in greatly improved ecarrving cfficieney (ratio of
useful Toad to gross Iift). speed and endurance, although a great deal
of detail refinement work was also carried out. The evolution of
the Zeppelin airship during the last twenty years is shown in the
following table: )

DEVELOPMENT OF TUE ZEPPELIN AIRSHIP, 1900-1919

I 1

. . . DIMENSIONS “RO‘S;\‘ USEFUL TOTAL SPEED
vear | XAy (te) dar o poan s Thp | (uph)
1900 i T.7.1 420 x 38 12.8 1.0 32 15
1905 | L7201 420 x 381, 11.5 1.0 170 25
1007 | L.ZIV 446 x 421, 17.0 3.0 220 28
1910 | *Deutschland 485 x 46 21.6 4.0 330 33
12 L 518 x 481/, 25.2 6.0 340 47
1015 1.2 518 x i1, 302 7.5 720 50
1915 ‘ 1.1 564 x 61 35.4 15.7 880 55
016 130 647 x 79 62.7 27.0 1320 60
1917 | L57 696 x 79 69.4 38.5 1500 62
1918 .71 746 x 79 78.4 50.0 2100 75
1919 ‘ *Bodensee 395 x 57 224 10.0 1040 80

* Commercial airship.

The most striking departure noticeable on the Zeppelins produced
since the war is the suppression 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 Zeppelins bronght down in the
Allied lines, Great Britain succeeded in producing in 191~ some
very scrviceable rigids, among which the R-54 type of transatlantie
fame.  The development of an original British rigid design just
started when the Armistice intervened and ultimately caused the

virtual serapping of the British airship program.  As a result. the
Jargest British airship laid down — the 138 — was =old to the

United States Nuvy. This vessel, which is still in conrse of con-
struction, has a capacity of 2,700,000 cubic 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 fleet for naval use.  An aivship
hangar 800 feet in length is being constructed with this end in view at
Lakchurst, New Jersey, and a great amount of researeh work has been
conducted by various government ageneies 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 fabric for the internal gas hags have in par
ticular been investigated.  With respeet to the former, American
ingenuity succeeded in producing an alloy which is slightly better
than the German product; 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 heen achieved, but the
3urcau of Construction and Repair of the Navy Department has sue-
cceded in producing a compound, or ‘“dope,” which nppl'oximutos
the impermeability of goldbeaters’ skin and is but slightly hieavier.

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

An important contribution to the science of acrostaties 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 compared to hydro-
gen and is absolutely non-inflammable. Although its production
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cost has been reduced from %2,000 per cubic foot to about 10 cents per
cubie 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 use will be a mixture containing 85 per cent. helium and 15
per cent. hydrogen.

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

The great changes which occur in the buoyvaney of airships, mainly
owing to a greater amount of radiant heat by day than by night. result
in a considerable amount of gas and ballast being wasted in naviga-
tion. To overcome this drawback, experiments have been conducted
in Ingland with a view to condensing the steam formed in the engine
exhaust and it has heen possible to collect about 80 per cent. of the
corresponding weight of the gasoline burned. On the other hand,
the possibility of using hydrogen as an engine fuel lLias also been
investigated : it was found that thiz can be done without danger,
provided the gas is mixed with both fuel and air, and without im-
pairing the maximum output 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 ar angements for them.  Among the sueeessful schemes de-
vised may be mentioned the development, by the British, of a mooring
mast to which nonrigid airships have heen moored by the nose in
winds up to 52 miles per hour with perfect security. Another in-
genlous system consisted in mooring airships in suitable alleys eleared
in woods, where they would be protected from the wind by the trees.
This has proven entirely practicable and airships have thus weathered
winds up to 60 miles per hour.

Kile Balloon Development.— The kite balloon, which was invented
by Major von Parseval and Captain Sigsfeld in 1893, was consider-
ably developed during the war, first in France and then in Ttaly.
The first improvement is due to Captain Caquot of the French Army.,
and consisted in substituting for the evlindrieal envelope one of
streamline shape, and in providing on the stern three inflated fins,
which took the place of the sails and tail eups of the Parseval type.
This arrangement insured much greater stability in high winds.

With the same object in view, the Ttalian Air Service produced in




138 ArrcrarT YEAR Boox

1918 a kite balloon of similar features but which ditfers 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 excellent service and proved casier to handle and eapable
of greater stability in high winds than the Caquot halloon.
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CHAPTER VIII
MANUFACTURERS ATRCRAFT ASSOCIATION, INC.

Trustees
Dz. Josern S, Aaes, National Advisory Committee for Aeronauties.
Mewber of the faculty of Johns Hopkins University.
W. Bexrox Crise, General Counsel, Manufacturers Aireraft Asso-
ciation.
AvpeErr . Tuixrt, President Manufaeturers Aireraft Association.

Directors

Avserr II. Fuxrt, T. W, F. Engineering Co., College Point, Long
Island, New York.

Georce W. Hovstox, Wright Aeronautical Corp., New Brunswick,
New Jersey.

Grexy L. Marmix, Glenn 1. Martin Co.. Cleveland. Ohio.

F. L. Morse. Thomas-Morse Aireraft Co., Tthaca, New York.

J. K. Ropixsox, Jr., Gaullaudet Aircraft Corp.. East Greenwieh,
Rhode Tsland.

Fraxx H. Russenn, Curtiss Engineering Corp., Garden City. Long
Island, New York.

W. B. Strarrox, Curtiss Acroplane & Motor Corp., Garden City.,
Long Island. New York.

Txeris M. Urrerer, Aeromarine Plane & Motor Co., Keyport, New
Jersey.

G. M. Wirrtiaas, Dayton Wright Airplane Co., Dayton, Ohio.

Officers
President . . . . . . . Auperr 1I. Frixt
Vice-President . . . . . . T. L. Mosnsr

Secretary . . . . . . Fraxx H. RusseLr
Treasurer . . . . . . Georee H. Housrox
(feneral Manager and Ass’t. Treasurer S. S. BRADLEY
Dirvector of Information . . . Lurner K. Brrn
Show Manager, 1920 . . . . Warrer Hexrerw
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Membership
“AEROMARINE PLANE axn Mortor Co., Keyport, New Jersey.
Boeixg AmrprLaxe Co., Seattle, Washington.
BurcEss (Co., Marblehead, Massachusetts,
CURTISS AEROPLANE AND MoTor Corp., Butlalo, New York.
Curtrss LExcINeeriNg Corp. Garden City, New York.
¥ Dayroxn WricntT AmrpLaxe Co., Dayton, Ohio.
Fisnrr Bony Corp., Detroit, Michigan.
GALLAUDET AircrRart Corp., East Greenwich., Rhode Island.
L. W, F. Excixgerixg Co., College Point, New York,
GLENN L. MarTix Co.. Cleveland, Ohio. ’
< Pacxarp Moror Canr Co., Detroit, Michigan.
St. Lours Aircrart Corp., St. Louis, Missouri.
~ STURTEVANT AEROPLANE Co., .Jamaica Plain, Boaton, Massachusetts.
~Troyas-Morsk Aircrart Conrp., Ithaca, New York.
WeST VIRGINIA AIRCrRarT Conrr., Wheeling, West Virginia.
WRIGHT AERONAUTICAL Corp., New Brunswick, New Jersey.

(The’Springfield Aircraft Corporation of Springfield, Mass., the FEngel Aireraft Corp. of
Niles, Ohio, the Standard Aircraft Corp. of Plainfield, N. J., and the Standard Aero Corp. of
Plainfield, N. J., have ceased the manufacture of aircraft and withdrawn from the Associa:
tion.)

The Manufacturers Aireraft Association maintains exceutive oflices at 501 Fifth
Avenue, New York City.

HI 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 year or morve 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 preceding,
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 commereial factor, and if so, how soon?

The first great move in awakening the consciousness of America to
a fuller appreciation of aeronautics was the preparation for an aero-
nautieal exposition held in New York City, from March 1st to 15th,
1919. '

"AERONAUTICAL EXIIBITION oF 1019
Owing to the importance of aircraft 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 restrictions upon the private exhibition of airplanes, equip-
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ment, or acronautical engines in the United States,

Tn preparing for the show in New York, the manufacturers there-
fore had first to request the President to revoke the proelamation of
1918, which was done in another proclamation under date of Decemn-
ber 16th, 1918, '

Official permission being thus granted. the Manufacturers Aireraft
Association sought and obtained the cooperation of Army. Navy and
Post Oftice Air Serviee officials. Az all the manufacturing activities
during the war had been under the direetion of either the Army or
the Navy, the next step was to obtain the release for exhibition, of
the equipment then controlled by the military and naval authorities.
To this end the Navy Department designated Commander G. C.
Westervelt and Licutenant-Commander A. €. Read, to cooperate
with officials of the Association and with a similar commission from
the Army Air Serviee, which consisted of the following: Majors
Henry J. Miller and H. AL Clark, Captains I.. . Rubel. Roy N.
Francis, and JJ. S. Maholl, and Lieutenant John Tuerk. The 1919
Show Committee consisted of 1 Inglis M. Upperen, Chairman: F. .
Russell, A. T, Flint, G. M. Williams, Fay L. Faurote, H. B. Mingle,
S. S. Bradley, and B. AL Guy, Show Manager.

—— TN

= 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 complete airplanes.
inflated balloons or accessories. It was the AAssociation’s aim to
provide an exposition which could fittingly commemorate the part
which aircraft had taken in the war, and which could afford the publie
a substantial glimpse into future acrial commerce. 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.  Aountains, forests, streams and pasture land were de-
picted on either side. The effeet was at once beautiful and im-
pressive. '

Tt is safe to say, we believe, that no more historie 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 Langley flying
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, including numerous high officials from
Washington. It was unique, and can be permanently recorded as the



GLOT
Gl Yparly tuorsodxo 3say S PO UOIBIN0SSY  JIRIDATY SIoINBINUR[ 0101 “MI0K AN ‘UopLer) d1enby UOSIPRIY ‘Md1A |RI1BUdN

.....



v - ’ . T - i (
nt Armory, New York, during the Manufacturers Aircraft Association’s IMirst Bxposition, 1919,

'al View, 69th Regime

Genel



144 AIRCRAFT YEAR Boox

first aeronautical exposition to be held after the cessation of hos-
tilities in the World War. '
The following is a summary of the prineipal exhibits:
MANUFACTURERS' ExXHIBITS
AIRPLANES AND SEAPLANES
AEROMARINE PrLANE & MoTor CompraNy, Keyport, New .Jersey.
Model * 507 Flying Boat. Three-seater sport machine.
Gr1o. Axsarno & Co.. Genoa, Ttaly.
Exhibit 8. V. A. Biplane. Pursuit machine,
Boeixg Airrraxi Co., Seattle, Washington.
Model C-I-4-S Seaplane. Two-seater Naval Training Machine.
CANTILEVER AEro ComPAXNY, New York.
Christmas ¢ Bullet.” One-seater monoplane.
CurTiss AErRoOPLANE & Motor ConrroraTioN, New York.
Model 18-B. Two-seater combat machine built for United States Navy.
Model JN-4 D-2. Two-seater training machine.
Model H.A. Two-seater comhat seaplane huilt for United States Navy.
Model MI® Flying Boat. Two-seater sport machine.
Dayrox-WRIanT AIRPLANE CoypPaNy, Dayton, Ohio.
D H-4. "Two-seater combat machine.
D H-K. (* Honeymoon Express.”) Three-seater sport machine.
T-4.  (* Messenger.”)  One-scater sport machine.
GALLAUDET AIRCRAFT CORPORATION, Last Greenwich, Rhode Island.
Model D-4. Light bomber seaplane. Two-seater.
“ Chummy Flyabout.” Two-seater sport machine.
GLENN L. MarTtin CoMpPANY, Cleveland, Ohio.
Martin Bomber. TFour-seater night hombing machine.
L. W. F. Exci~yeeriNg Co., College Point, Long Island.
a Model GG-3.  (““ Shark.”) Two-scater combat machine.
Model HS-2-L. Three-seater naval patrol scaplanc.
Model VH-I.  (“ Seagull.”) Two-seater sport machine.
PAackARD Moror Car CoyraNy, Detroit, Michigan.
Model 1-A. Two-seater sport machine.
StaxpARD AIRCRAFT CorrorarioN, Elizabeth, New Jersey.
Model E-1. Pursuit training machine.
THOMAS-MORsE AIRcrarT CORPorATION, Ithaca, New York.
Model MB-3. Single-seater pursuit machine.
Model S-4 C. Single-seater pursuit training machine.
Model S-6. Tandem two-seater sport machine.
Model S-7. Two-seater side-hy-side sport machine,
UNITED AIRCRAFT ENGINEERING CORPORATION, New York.
Canadian Curtiss. Two-seater training machine of Royal Flying Corps.
WRIGHT-MARTIN AIRCRAFT CORPORATION, New Brunswick, New Jersey.
Loening Monoplane. Two-scater combat machine.
Model V E-7 Vought (“ Bluebird.”) Two-seater advanced training machine.
AEROSTATS
BurceEss Conmpany, Marblehead, Massachusetts,
. Car. of Navy.C-Class airship.
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CONNECTICUT AIRCRAFT CoMpPaNy, New Haven, Connecticut.
I'ree Balloon, =olo type.

Goonyear Tire & Rupseer Comraxy., Akron, Ohio.
Caqguot model R kite balloon.

Tue B. F. Goopricit CoympaNy, Akron, Ohio.
B-Class Naval Airship.

AIRCRAFT ENGINES

/AERO.\!AI:I.\'!: PrLaxe & Motor Coympaxny, Keyport, New Jersey.

Type L. 6 exlinder, 130 horse-power.

¢ CrRrTiss AErROPLANE & Motor Corr., New York.

Type K-12, 12 evlinder, 375 horse-power.

Type K-6. 6 eylinder, 150 horse-power.

Type OX-5. 8 cylinder, 90-100 horse-power.
DUESENBERG MoTor CORPORATION, Elizabeth, New .Jersey.

Type Duesenberge Hoo 16 eylinder, 800 horse-power.

Type King-Bugatti, 16 exlinder. 410 horse-power.
HarL-Scort MoTor Car CoMpraxy, San Irancisco, California.

Type A-8, 186 eylinder, 450 horse-power.
LAWRENCE AERO ExGINE CorroraTioN, New York.,

Type L-1-60, 3 eylinder, S0 horse-power.
LAWRENCE SPERRY AIRCRAFT CorroraTioN, Farmingdale, TLong Island.

Type W. B, B, Engine, 4 evlinders. 38 horse-power.
Packarp MoTtor Car CoMraxy, Detroit, Michigan,

Type T-A-744, 8 exlinder, 160 horse-power.

Type I-A-1116, 12 evlinder, 240 horse-power.

Type I-A-2025, 12 eylinder, 440 horse-power.

- B. F. STUrRTEVANT CoMPANY, Boston, Massachusetts.

Sturtevant 5-A-4v,, 8 exlinder, 210 horse-power.
Sturtevant 7. 12 cylinder, 300 horse-power.

/TiodMas-Morsie AIRCRAFT CorporaTioN, Ithaca, New York.

Thomas 8-90, 8 eylinder, 250 horse-power.
Trrs Ao ENGINE CoMpPaNy, New York City.
18 exlinder rotary type. ) )
WERIGHT-MARTIN AIRCRAFT CORPORATION. New Brunswick., New Jersey.
Hispano-Suiza-E. 8 eylinder, 163 horse-power.
Hispano-Suiza-11, 8 evlinder, 325 horse-power.

ARMY ExHinits
AIRPLANES

Albatros pursuit machine. J.N.-4 hospital airplane.

Caproni triplane night hbomber. Nicuport pursuit machine.
Fokker pursuit machine. K-35 pursuit machine.
Handley-Page night bomber. Spad pursuit machine.

’ BALLOONS
French harrage halloon. Kite balloon-winch.
Propaganda halloon, Parachute.
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MISCELLANEOUS
Photographic exhibit.
Ciunnery, bombs, ete.
Navy Exuinrrs
¥-5-L Flying Boat. Navy patrol scaplane. This was a special display eraft. one-
half of which was exposed to show detail construetion,
' Kitten ") ship-plane.

Loening M-2 seaplane (Loening *

The Acronautical Exposition provided the answer to the quers
previously asked.  IFrom March 15th on, the Manufacturers Air-
craft Association has been actively engaged in the education of the
American people to the truth of acronautical possibilitios.

May 2nd to 15th, there was held in Macon, Georgia, the South-
castern Acronautical Congress, in which members of the Manufac-
turers Aireraft Association participated. This congress greatly ace-
celerated the movement among American municipalities to establish
landing fields and thus make cross-country flying possible.  The
Army, Navy and Post Office Air Services were represented. The
most notable act of the Congress was the adoption of a set of resolu-
tions which urged the formulation by the United States Government
of a fixed acronautical policy, the sending of aviation missions to
Central and South America, recognition of the international features
of aerial navigation and the principle of federal control within the
United States, and the establishment throughout the nation of muni-
cipal landing fields.

On August 22nd, members of the Association, including the Glenn
L. Martin Company, the Curtiss Aeroplane and Motor Clorporation,
and the Dayton Wright Airplane Company, participated in the eul-
minating event — acrial 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 acrial mail day,
following a specch by Otto Pracger, Sceond Assistant Postmaster
General, resolutions were adopted urging the extension of the acrial
mail throughout the United States as rapidly as possible.

As this book goes to press, preparations are under way for an aero-
nautical exposition to be held January 8th to 15th, in the Coliseum
in Chicago, March 6th to 13th, 1920, at the T1st Regiment Armory.
New York City, and probably for a show in San Franecisco.

The detailed story of acronautical achievement since the signing of
the Armistice is best told by the individual industrial accounts which
follow :
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AEROMARINE PLANE AND MOTOR COMPANY,
KEYPORT, NEW JERSEY

Mainx OrrICES, AIRPLANE aND MoTor Facrories, Keyport, New Jersey.

SALES AND ADVISORY ENGINEERING OFFICE, 1800 Times Building, New York City.

Officers
President . . . . . . . . . . . . IxcgrLis M. UpPPERCU
Viee-President ... . . . . . . . Joux W. GERMAN
Secretary - +« « +« < « < . . +. . E.DEB. NEwWMAN
Treasurer . . . . . . . . . . . . . AvuvceusTt Faux
Manager . . . . . . .. ... E. pEB. NEwWMAN
Directors

[

I~Ncris M. Uppercu S. DEB. NEWMAN

Joux W. GERMAN

Awrplane Division
Advisory Engineer . . . . . . . . CoarLes F. WIiLLARD
Engineer in Charge, Keyport, New Jersey . PAUL G. ZINNMERMANN

Hotor Division

In Charge * L7 Motor Division .. . . CuarrLes F. WILLARD
Chief Designing Engineer, ** I, Motor Division . . R. E. LAYMAN
In Charge ** B* Motor Division .. . . . Joseru J. BoLAND

Aryistice Day, 1918, found the Aeromarine Plane and Motor
Company in production 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 production, and the lot was completed in the
early part of 1919.

Extensive experimental work was carried 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 upon the completion of the
Navy contract.

In the meantime experimental work progressed on a three passen-
ger flying boat, equipped with the Aeromarine Models “ L,” “B”
and Hispano-Suiza motors, resulting in placing on the market the
50 type flying 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



. Aeromarine Plating Department, July, 1919. 2. Engineering Department,
July, 1919. 3. Olsen Testing Machine in Aeromarine physical laboratory,
July, 1919. 4. Layman Motor Department, Aeromarine Plant. 5. Wood
mill, Aeromarine Plant.
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“ Limousine Boat,” and ereated such favorable comment at the expo-
sition that a munber of orders were placed. A Model 50 was sold
to the Aere Limited and used on the New York -Atlantie City Air
Service Route. '

After further extensive experimental work with the two passenger
«abin, it was deeided to tey out a tlving boat with the pilot, as well
as the passengers, ineluded in the eabin.  This machine, while it
was not placed on the market, was looked upon with much favor by
the pilot and passengers on the test flichts. It afforded complete
protection against the clements and made possible eonversation be-
tween pilot and passengers.

Realizing the demand for a machine with a multiplicity of motors
powerful enough to carry a number of passengers, the construetion
of & twin motored, five passenger eabin fiving boat was started.  This
machine, known as the Model 60, promises to be very suecesstul as a
passenger boat.

Although the Aeromarine Plane and Motor Company has confined
its production ctforts to tlving boats, the land machine has not been
overlooked, in an experimental way.  During the year the Model
AL L. Three-Place tractor aivplane was designed and built.

During the 1919 Aevonautieal Exposition the 27th (New York)
Division returned from France on the Leviathan : and it was decided
to greet the soldiers by airv. ... Zimmermann, chief test pilot for
the company, volunteered to carry out the commission with a Model
40 flying boat.  Accordingly on Mareh +th a package of letters. con-
signed to the commander, was carried out and literally put on board
the steamer by Pilot Zimmermann., It was necessary to bring the
flying Doat very close to the rear of the steamer to make certain the
delivery.

Later, Otto Pracger, 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
Marine and Inglis M. Uppercu, President of the Acromarine Plane
and Motor Company, arranged that the experiment be undertaken on
the White Star Liner Adriatic, sailing from New York August 14th,
1919. The Acromarine Model 40 “C?™ flving boat, especially
equipped, was used.

Although the weather conditions were exceedingly unfavorable on
the morning of the 14th, it was deecided to carry out the pre—nrrﬂn'ged
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] 2. Aeromarine Administration Building.
3. Aeromarine Factory from Landing Field. 4. View' of Aeromarine Landing
Field from Roof. 5. Assembly Room, Aeromarine Factory. 6. Hull Con-
structing Room, Aeromarine Factory.
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plans.  Pilot Zimmermann with Richard Greisinger, as mechanic
and operator of the mail dropping device (which had been worked out
after days of careful experimenting at Keyport) started from 86th
Street with the bag of mail and successfully 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. ’

TFrom time to time damaged machines have been sent to the factory
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 selected various
companies to rebuild D. H.-4 fighting planes into D. H.-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 increased by fifty, making a total of one hundred and twenty-
five. The first order was completed fully a month ahead of the con-
tract time allowance 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 40 BOAT FROM NEW YORK
TO HAVANA, CUBA, AND RETURN

As it was necessary to send a pilot and mechanie to Cuba to open
a passenger service between the Island Republic and Key West,
using a Model 50 “ 87 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 airplane.

And on Wednesday, December 3rd, 1919, the Acromarine Model
40 “L” flying boaft piloted by Mr. Zimmermann with Richard
Greisinger as mechanie, and Aero, the bull pup mascot, 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 t(? allow
Pilot Zimmermann and Mechanic Greisinger to aid in starting the
first air service between Key West and Havana, but to thoroughly



Aoptof moN “quodfoyp gv A1099u0 outiviodny Jo qdueis oyd suejdiry




AEROMARINE PLANE axp Motor CoMPANY 153

test in actual serviee two tyvpes of aeromarine motors, which later
were to be put on the market.  They are the Models * L-6D 7 and
.. ),_5.7‘

The * L-61) 7 is a direct drive, G-evlinder aluminum bloek motor
with a removable head, eamshaft and valves being loeated in this
head. It has shown remarkable efficieney in oil and gasoline con-
sumption, both on the block and in tiving tests.  As a tried and
proven picee of machinery, the * B-§7 S-cexlinder. Vee engine has
met with great suceess, it having been used in the 1918 trophy con-
test where it made an excellent vecord.

The Model 40 flving hoat left Kevport. equipped with a ¢ B-8”
motor. on Monday, October 27th.  The weather up to the time of
starting was so fogev it was deemed advisable not to make an carlier
start.  The fog then lifted sufliciently to warrant beginning the flight.

The boat passed Deal Beach 25 minutes later. but ran into fog
=0 thick it was necessary to ilv entirely by compass.  Later, it was
decided to land in the occan and wait for the weather to clear a bit.
As an hour’s wait did not improve conditions, Pilot Zimmermann
again took the air and flew a conrse he thonght would take him down
the coast.  After a few minutes’ flving he again landed and found
himself in front of a hangar at Atlantie City. The weather con-
tinned unfavorable so he Taid 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 eity is only a few miles from Kill Devil
Iill, the scene of the Wright brothers™ early experiments and first
SUCCCSS,

Leaving Manteo the next morning and passing Moorchead Clity,
Southport, North Carolina, Beaufort., South Carolina, the vovagers
made a landing, finally, four miles from St. Aungustine, Florida.
where a gallon of oil was obtained from a motor boat and the flight
resumed to St. Augustine and thenee on to Key West.  After two
days spent in changing motors the boat was ready for another flight
and the two service boats were assembled.

Delays, due to improper customs papers, passports, ete., prevented
sailing from Key West hefore November 15th, when the three flving
boats set out.  Darkness overtook the © fleet ” halfway between Key
West and Havana, but aided by a spot light carried 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. Aeromarine U. S. Mail Boat. 3. Aero-
marine Model 50-B. on the Beach. 4. Side view Aeromarine Model 50-S.
5. Front quarter view Aeromarine Model 40-B. 6. Side view Model 40-B.
Aeromarine Boat. 7. Aeromarine model 40-L. Flying 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
proteeting walls of LK1 Morro castle where they ereated a sensation,
these harbingers of the tuture in a eity whose heart iz always open to
thoze who navigate the seas.

Pilot Zimmermann set out on the return flight in his flving boat the
morning of November 19th. The return was mueh the same as the
outward vovage, except bad weather and strong head winds were en-
countered, greatly delaying the flight and necessitating a stop-over in
Kev West, Savannah and Hog Island, Virginia, to await better
weather.  During the last two days of the trip, Zimmermann and
Greisinger =utfered considerably from cold, not being equipped for
cold weather tlving.  This was the first round trip between New
York and Havana.

Motor development, which has been under way for some years
past, has progressed 1"1pidl.\' to the perfeetion of two general types of
motors. the Model © L-6D) " and the ** B-8

The » L-6D. a vertieal G-exlinder motor, developing 130 horse-
power, has heen 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 very 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
(‘ontest, has been developed to a high point of perfeetion. A new
and improved type of this motor with the eyvlinders 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 L7 motor divi-
sion and many speeial machines, among whieh is a erankshaft grinder.

A propelier department with equipment suffieient 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 vear, the Acromarine Plane and Motor Com-
pany has bmlt and e.\hlb1ted the first cabin flving boat sold for com-
mercial use.  (Model 50.)

Perfeeted a two place sportsman’s flving boat. (Model 40.)

Designed and built the first flving boat usod for passenger service
betwecn New York and Atlantic (‘11\' (Model 50 “8.7)

Designed and built the fivst flying boat used to carry mail to a
ship at sea. (dodel 40 “ C.7)



156 AmrerarrT Year Boox

Designed and built the first Hying hoat to carry a connnercial
traveler over his terrvitory.  (Model 40 = (7))

Designed and built the first Hying boat. including the motor, to
complete the trip from New York to Havana, and return. ( Model
10.)

Designed and built a five passenger twin-engine tlving boat.
(Model 60.)

Finished a navy contract for training Hyving hoats.  (Model £0.)

Designed and built three speeial fighting ship airplanes for the
Navy. (Model A.S))

Rebuilt one hundred and twenty-five D. .-+ airplanes on an army
contract.

Completed the experimental work on two separate tyvpes of air-
plane motors.  (Models “ 1-61) ” and “ B-8.”")

i

e e



THE BOEING AIRPLANE COMPAXNY
PLANT — Georgetown Station, Seattle. Washington.

Officers and Directors

President . . . . . . ... W. E. BoeiNc
Vice-I'resident and General Manager . . . . . Ii. N. Gort
Necretary and Assistant to the President . . . . J.T. HarTsox

O~ the afternoon of November 15th. 1916, a small group of
sportsnien stood on the landing platform of a large hangar on the
North <hore of Lake Union, near the eenter of Seattle.  Interest was
intense in this little group, which was formed at the instance of W. E.
Boeing, for the purpose of contributing to the development of acro-
nautics.  This day was to witness the fivst 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 eathered headway, and with
the case of a scagull, gracefully left the surface of the lake for the
first time. A cheer went up from the little group.  Only those who
have firmlyv held to a definite principle over months of effort, can
appreciate their enthusiasm, for this product of their ideals was the
first Ameriecan designed plane to combine svmmetrie and assvmetrice
stability,

The new machine was orviginal. Tt was a biplane combining 50
per cent. stagger, 1745 degr'ees dihedral. 214 degrees decalage, and
the use of balanced clevators entirely eliminating 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 increased, for few seaplanes can 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 beeame greatly interested in
aeronauties. In October he began flying instruction at the Glenn L.
Martin school in California. On the completion of his course, early
in 1916, a machine, Model T. A, was ordered from the Martin factory.
This machine was delivered in Seattle early in the spring and active
flying 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-
157
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ing” plane. The craft was along orthogonal lines corresponding

with current 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 construction of two of these models
was commenced.  The first flight, with Mr. Bocing as pilot, was
made on June 29th, 1916,

3y this time it was found that the business necessary to the con-
tinuance of experimental work could more easily be carried on in the
name of a corporation:  Conscquently, on Julv 135, 1916, the Pacific
Acro Products Company was organized and the activities taken under
that name. Later, on April 30, 1917, the name of the corporation
was changed to the Boceing Airplane Company.

The original plant operated by the Pacific Aero Produets was
tuken over in the spring of 1917 and consisted of one large two-story
building, located on the Duwamish River, just south of the center of
the city. The design and construetion of the first distinetly * Boe-
ing” plane, was carried out at the Lake Union 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 suceceding 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. AL was de-
veloped for the Army and was a “ Sociable Seater ” training machine
powered with the Curtiss O. X. X.-2, eight eylinder 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 th(:
Training Station at Pensacola, IFlorida, soon after the declaration 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.

Continuing along the line of experiments on this type, the Navy
requested a development using the single float, 178 degrees dihedrals
and the Curtiss O. X. X.-5 motor. The type C.-1-I. was thevefore
completed and delivered to the Hampton Roads Naval Air Station for
tests. :

In order to handle quantity production during the war emergeney.
the original factory was greatly enlarged by the addition of several

4
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buildings.  Throughout construetion one cardinal  principle  was
maintained.  The Boeing plant was to be an ideal airveraft factory
and therefore must bhe scelf-contained. A1l operations necessary to
the construction of modern aireraft could be performed within the
plant and as a rvesult a high standard of workmanzhip was maintained.
To build up this standard has always been the ideal of the Boeing
organization.

In the sununer of 1918, the contract for training planes having
been completed, the Navy requested that the efforts of the company
be turned to the production of the successful standardized Hying
boat, known as Model TI. S.-2-1.. This eraft was uzed extensively for
submarine patrol and coastal observation on both sides of the Atlantie.
The . S.-2-1, flying boats were much larger than the training planes
and made necessary the construetion of additional facilities.

Pursuing the practise followed in the previous buildings. a new
assembly bhuilding was completed, embodying tile mill construction.
This building is 200 feet long by 150 feet wide, and has a clear
floor space 200 feet Tong by 100 feet wideo with 30 feet headroom.
The farsighted poliey of providing a room of this size is shown in the
present tendeney toward the developmient of exceedingly large ma-
chines, and this room is of ample size in which to assemble the super-
aireraft of the next few years.

With the signing of the Armistice and its accompanying cancela-
tions, the company was permitted to finish only twenty-five of the
H. S.-2-L type. These were delivered in the spring of 1919 and cur
bodied several changes, made at the request of the Boceing technieal
staff, which greatly increased the efficieney and performance of the

machine.

During the war emergency the personnel of the organization
attained a high state of efficiency.  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 executive development but his influence in tll_t‘
design of the various models had been a practical help from the sci-
entific standpoint. .

Throughout the emergency the extensive executive and manufactur-
ing experience of E. N. Gott, Vice-President and General 1\[:111:}g'81‘-
has contributed materially to the success and final formulation ot the
organization. Coming from the Griffin Wheel Company, Mr. Gott
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1. General View of Boeing Plant. 2. Boeing Machine Shop. 3. Boeing Assembly
Department from mezzanine floor. 4. Boeing Assembly Room 200 x 100 with
30 feet of head room. 5. Boeing Model E. A. Social Seater Training
Plane. 6. Arrival at Seattle of First Aerial Mail, March 3, 1919. W, E,
Boeing, Pilot. Edward Hubbard, Assistant Pilot. -
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brought a wealth of practical experience the value of which cannot be |

overestimated.

Early in the spring of 1917, J. I'. ITartzon became conneeted with
the company.  Starting with rhe technical development, Mr. Hartson
has progressed through all departiments.  This valuable expericnee
is now heing used to practical advantage in the excentive position he
now holds as Secretary of the company and assistant to the President.

The Superintendent of the Boeing manufacturing departinents,
C. A. Berlin, was an early and enthusiastie devotee of Hyving,  Mr.
Berlin was a member of the first Clurtiss class in flyving at San Diego
in 1913, and subsequently gave exhibitions throughout the country,
developing an excellent reputation ax an exhibition pilot.  Iis work
in ecrystallizing the organization of the manufacturing departments
cannot be overvalued, particularly in view of the inereased production
necessary during the war.

The early technical development was under the direction of J. C.
Folev, who subsequently severed his connceetion 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 perioed.
The present technieal staff eonsists of (. 1. Fgtvedt, chief engineer,
L. S. Marsh, assistant engincer, and P. G. Johnson, production man-
ager. The efforts of these men have heen untiring and their progres-
sive devclopment along hoth technical and practical lines has kept
them in close touch with the rapid advance of acronauties.

Tmmediately on the signing of the Armistice, the future plans of
the company took definite form.  Realizing the natural advantages of
the local distriet for the use of seaplanes and flving boats and con-
sidering the extensive experience represented by the organization in
the design and construction of such tyvpes, it was decided that the
future ficld of activities would center around the development of
aireraft for mse about the inland waters of Puget Sound and
Alaska. The efforts of the engineering department were immedi-
ately directed 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 commercial users. It now represents the development
of years of experience and combines extreme mancuverability and
ease of eontrol 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 IIall-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 aeronauties. The hulls.in particular 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 fubric and marine glue between the plies.  This con-
struction eliminates the use of fins or sponsons as was common in war
practise, and greatly inereases 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' continuous 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 Iall-Seott Liberty-+. It has a wing
spread of 45 feet 6 inches, a high speed of 86 miles per hour, a land-
ing speed of 3+ miles per hour, gasoline eapacity for three hours at
high speed, will climb 3,400 feet in ten minutes, and has a passenger
allowance 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.

Tt is of interest to note that in order to complete the ficld of acro-
nautical development, the Boeing Company became the sole licensees
for the construction of the sea sled under the Hickman patents. Due
to their high speced and great scaworthiness, these eraft were used
extensively by the Navy as rescue boats in conncetion with the Air
Stations. Boats of this type were completed just before the Armistice
was signed for use as torpedo carriers. Being of cconomical con
struction, and yet carrying 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 bombs,
This eliminated the long flights necessary without the sea sled equip-
ment.

Because of its high speed and seaworthiness, the sea sled is well
suited to pleasure and commercial nses, and the Boeing Company is
now developing the territory comprizing the western seetion of the
United States and Alaxka, and the insnlar possessions in the Paeifie.

The same interest and patriotism shown by the Bocinge organiza-
tion during the war is now heing dirceted toward the development
of commercial aviation in all its branches.  The high standard of
workmanship that made Boeing planes notably =uccessful during that
period will be maintained through future vears.

The Boeing organization — schooled in the exacting requirements
of war operation — will be available to the commercial user of air-

craft, while the same undying faith in the future of acronanties that
led to the original formation of the companyv will keep it in the
forefront of aeronautical development.

|
|

l
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1. Dorothy Dalton ready for a flight in the Curtiss Seagull. 2.
over the bay at Port Washington, L. L.
4. Curtiss Seagull in flight.

Curtiss Seagull

3. Curtiss Seagull on the ways.
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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 forces. .

While better prepared than ever before to produce the accurate
and progreszsive work demanded by military aviation, it has been
extensively occupied during the last twelve months in meeting de-
mands for commereial aeroplanes. The successful accomplishment
by the Navy-Curtiss 4 flving boat, of the first transatlantic tlight and
the sctting of new world's elimb and altitude records by the Curtiss
Wasp, link Curtiss design and production with two of the greatest
scientific achievements of the year. both involving United States
Navyv aireraft.

On the other hand, the industrial accomplishment, if entirely dif-
ferent, has bheen of at-least as great a significance.  Under the di-
rection of Curtiss Iixecutives the severe battle plane has been trans-
formed into the upholstered acrial limousine.  The machine gun has
made way for the self starter.  And Curtiss production has put the
fuel cost of flving on a business basis, established an international
svstem of dealers and distributors. and provided for public use five
distinet commereial types of aircraft.

GOVERNMENT WoORK 1IN 1919

At the conclusion of the war the nine Curtiss produetion plants of
the Curtiss Acroplane and Motor Corporation and the experimental
plant of the C'urtiss Engineering Corporation were busy with govern-
ment orders.

It was evident that with contracts for four N. C. boats, a number
of H.-16's, T1. S.-3's, and M. E.s with I, AL hydro-acroplanes and

18-B and 18-T speed aeroplanes, the experimental plant would have

government work on its floors for months to come.

The production plants, however, working on standard jobs, could
finish their large contracts quickly. It was accordingly necessary to
face the fact that with lessening government orders the Curtiss Aero-
plane and Motor Corporation, the production branch of the organiza-
tion, must retire from active work or reorganize and find and sup-
ply markets for commercial aireraft. The question of retirement
was not considered. Reorganization for peace time aviation was
beguu. ‘
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1. A corner of the Chemical and Metallurgical laboratory, Curtiss Garden City
Plant. 2. Collector end of seven-foot Curtiss wind tunnel, Garden City.
3. Balance of seven-foot wind tunnel, by which  wind pressures on models
are recorded. 4. The model shop, Curtiss Garden City, Research Department.




- -

+

- ——m—

[

C'rrriss AEROPLANE axD Moror CorporaTION 171

John N. Willvz and Glenn II. Curtiss, the leaders in the Curtiss

corporations, believed in the immediate practicability of the commer-
cial airplane.

ORGANIZATION OF COMMERCIAL AVIATION

Mr. Clurtiss, associated with aviation since 1904, flver of the first
acroplane to make a publicly announced flight in the United States,
and inventor of the hydro-acroplane and the flving boat, had never
regarded the airplane as a purely military or exhibition machine.  As
early as 1913 a four passenger flving hoat of his design and con-
struction had been used by Harold MceCormick to commute between
Lake Torest and Chicago.  (‘urtizs acroplanes had carried mail as
earlv as 1911, In 1919 Mr. Curtiss turned with full confidence to a
task in which he had always been intervested and which now seemed
capable of satistactory completion: the designing of special tvpes 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 =uceessful experience
with the automobile industry.

With him W. W. Mountain. as first Vice-President 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 importance of a skilful exeeutive in the successful
Jaunching of a fivabout or aerial limousine.  Mr. Mountain brought
to the Curtiss organization tried and valuable exeeutive experience.
He has been a powerful direeting intluenee in the establishment of
the Curtiss Cforporations upon a peace time business basis.  Charles
M. Manly, one of his assistants, was the designer of the motor for
Luanglex’s acrodrome, and an exceutive and consulting engineer iden-
tified with the Curtiss organization for many years.

EXTENSION OF CURTISS ACTIVITIES

Important development in the Curtiss Sales Department now began
under the new Sales Manager, John P. Davies.  Tormerly Officer in
Charge of Night Flying at Ellington Field, Texas, and later special
American representative abroad for the study of night flving at the
European fronts, Mr. Davies had considerable practical experience
with flving and general aeronautical questions. Under his direction
the Sales Department established Curtiss dealers and distributors
throughont the United States, in Europe, Japan, and the Philippines.
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. Interior of the Curtiss Iagle, first intercity aerial liner powered with three
Curtiss Six, 150 h.p. motors. 2. Bert Acosta at the wheel of the Curtiss
eight-passenger Kagle. 3. Curtiss Eagle in flight. 4 and 5. General views
of Curtiss Kagle, showing side entrance door, removable steps and power
plant. ’ )
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While this preliminary work was being completed the Department
of Education and Sales Promotion, as part of the Sales organization,
began a vigorous campaign under Fay L. FFaurote in publie education
through aecroplane publicity, and in advertising designed to convince
the business and pleasure worlds of the 1immediate practicability of
the aeroplane for peace time service.

On April 4th, 1919, the first commercial Curtiss flying boat left
the Garden City factorv,— the three passenger fiving boat Seagull.
On April 12th, 1919, was made the first flicht of the first Curtiss
commercial acroplane 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 counfry.

In appearance and performance they announced a new era.
“Make it safe,” and  Make it comfortable ” had been the demands
of the business world.  The new Curtiss designs paralleled the com-
fort of the automobile, reduced materially the cost of operation, gave
new styvle and stability for everyday flving, and increased the avail-
able speed of their type.

NEW ABRONAUTICAL TYPES

The Oriole, for instance, offered clean lines, enamel finish for the
body, and a pleasing color harmony of orange and yellow. 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 set the engine in motion. Cushioned compartments
afforded comfortable seating, and specially designed windshields re-
duced motor mnoise and practically climinated the wind pressure.
Clovering a ground space of only 36 feet for span and 23 feet for
overall length, the new aeroplane had a speed of 96 miles per hour
with the 150 horse-power K.-6 motor. This meant a fuel cost of from
%0 to 4 cents per mile of straight flving, or from a cent to a cent
and a third for each passenger per mile.  With transportation figured
on a mileage basis the new aeroplane was thus able to offer service at a
reasonable cost. At the same time it was, thanks to the construction
of its body, a sturdy machine capable of resisting the roughest usage.

What the Oriole represented in the over-the-land flying, the Curtiss
Seagull represented in practical marine aviation. Like the Oriole,
it added to capacity without increasing power. It was equipped
with a self starter. Entrance required merely the stepping from



1. Oriole Fuselages—Curtiss Buffalo Plant. 2. Curtiss Six Motors being in-
stalled in Curtiss Orioles. = 3. Curtiss J.N.’s in process of rebuilding, Orioles
in background, 4. Seagulls on floor of Curtiss Garden City Plant—Curtiss
Scooter-in Center. '5.”Curtiss 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 tiving boat build-
ing. the Neagull paralleled in small unit construction what the N. C.'s
represented in larger units.  Its hull, finished in mahogany planking,
was sufticiently sturdy to ride rough water with =afety.  Employing
Curtiss K.-6 motors it tlew at a speed of 76 miles per honr.

TRANSFER OF GOVERNMENT AFROPLANIER

With these two types ready for quantity production and the eight
passenger ("nrtiss Fagle in process of construction for nse as an acrial
liner, Curtiss prospects for commereial flving were remarkably prom-
ising.”  Dealers and distributors were busy by early summer at .\t-
Lantic City, Boston, Los Angeles, San Diego, Chieago, and other
eitics, while the organization of new hranch offices proceeded rapidly.
Abroad a South Ameriean mission, composed of C. W. Webster,
Lawrence Leon, and Orton Hoover, was active by July demonstrating
the Curtiss Oriole. Neagull, and Wasp, and investigating South
American acroplane markets,

At this juncture the commereial 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
use conld be found. It was deeided to dispose 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 flying. The
furnishing of spare parts, too, represented an important problem.

It accordingly secemed advisable to sell the entire lot to some oue 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’ Acroplane and Motor Corporation, as the company
which had manufactured 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



1. Dr. Brewster of Beaver City, Iowa, and his Curtiss J.N. 2. Curtiss J.N.’s

for Spearmint deliveries. 3. Curtiss Model J.N.-4-D.-2. 4. Alfred Decker
and Cohn Aerial Delivery service. 5. Curtiss HA Mail Plane. 6. Mary
Roberts Rinehart in the cockpit of a Curtiss airplane. 7. Curtiss R.-4-L.M.
Mail Plane. 8. Capt. Richiard Depew, Head of -Curtiss Flying School, Gar-
den City, L. I. 9. C. S. Jones, Assistant Chief of Curtiss Flying Operations.
10. Curtiss Aerial Taxi Service.
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number of aeroplanes could be disposed of caused great hesitation. It
was felt by the Curtiss Companies, however, that the benefits bound
to acecrue to the industry through the proper preparation for the
market of these planes and motors by some one responsible, and the
establishment of aeronautical 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 tall that the govern-
ment property as a 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 design adapted to peace service.  Built to withstand the hard -
knecks of training, they were caleulated to meet the wear and tear of
daily business or pleasure service. Their engines represented fuel
economy. The cost price was considerably lower than that of any
other high class machines put upon the aeronautical 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 public for commercial use.

ACTIVITY OF CURTISS PLANES

Tt is impossible here to trace in detail the activity of the Curtiss
Aeroplane and Motor Corporation between Mareh and December,
1919, embracing as it does the many records established by Curtiss
dealers and distributors.  On March 12th, 1919, Roland Rohlfs made
for Lord and Taylor of New York Clity, the first commercial 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
hoat transported a wounded officer from Far Rockaway to St. Luke’s
hospital, 113th Street and North River. Such demonstrations as the
first aerial delivery of typewriters (Atlantie City, April 30th) by a
Curtiss Seagull, the first regular clothing deliveries (Alfred Decker
and Cohn, Chicago, June 3rd following) in Curtiss J. N.’s, the first
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The Curtiss Oriole — 1. Oriole passenger compartments and side entrance door.
Washington — Pilot Paul Collins and the Cuban representatives, 4,
—J. A. Morrell. 6, Pilot W. H. McMullen,

2. Upper center — Oriole in flight. 3. Oriole at
Mrs. 8. 1. J, Cox and her Curtiss Oriole, 5, Lower conter
7. View showing seating of pilot and pussenger, Curtiss Oriole,
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flight of surgeon to patient in the same machine by Dr. . A. Brew-
ster of Beaver City, Towa, May 24th, and the intercity flight of Mrs.
S. E. J. Cox and her son in a Curtiss Oriole from ]‘IOHStOD, Texas,
to New York City, completed October Tth without plane or motor
difficulty of any sort, are typical of what has been occurring.

In the Aervonautical 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-29th,
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 Curtizss J. 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 PASSENGER-CARRYING SERVICE

Between San Pedro and Catalina Island the Chaplin-Curtiss Air-
craft Corporation initiated on July 15th the first daily aerial passen-
ger carrying service. The Curtiss Seagull was the plane employed.
During September the delivery of a complete moving pieture 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 Ewaminer. The Wrigley Spearmint Company has used a
number of Curtiss J. N.’s for advertising and sales purposes. Oil
men in Texas and Oklahoma, ranchers in Montana and Towa, theatri-
cal eireuits, movie players, news and photo services in New York have
used Curtiss machines during the past year for inspection, adminis-
tration, and publicity purposes. Well-known exhibition flvers such
as Iddie Stinson, Ormer Locklear, and Ruth Law, have been using
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.
Wilcox, have used the Curtiss Seagull. Undoubtedly hundreds of
thousands of people have made flights in such aeroplanes and flying
boats during the last eight months. At Atlantic 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 flyers in their primary
training. The new Curtiss K.-6, 150 horse-power motor, had been
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1. John N, Willys. 2. Glenn H. Curtiss. 3. W. W. Mountain. 4. I'. H, Russell.
5. R. W. Moore.
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developed during 191s, together with the 400 horse-power Curtiss
K.-12 motor. On Mareh 6th, 1919, the adaptation of these motors
to standardized produetion tor commereial use was taken up by It R.
Porter as Chict Motor Fngineer for the Curtiss Acroplane and
Motor Corporation.  The work of the Curtizs K.-12 was done in con-
nection with the Curtiss Wasp in zpeed and altituwde Hying.  The
150 horse-power Curtiss K.-6 rendered continuous, successtul serviee
in both the Oriole and Seagudl. Ttz run of 2,500 miles from Houston
to New York in Mrs. S 5. J. Cox’s Oriole without even the chang-
ing of a spark plug is unique. Other performances with which
it was associated were the flight of 1. W, Bubhard's Oriole through
Oklahoma. Missiszippi. and Tennessee of 1.200 miles of * abso-
lately satizsfactory ™ flving, and the remarkable performance of a
Neagull piloted by W. 1I. Blair for the Thompson Aireraft Com-
pany from New York to Detroit via the Hudson, Barge Canal, and
Great Lakes,— 700 miles in all.

11
The establishment of a new industry — as commercial acronauties
was in January, 1919 — in the teeth of dithenlties can not be a matter

of hazard. The suceess of the Curtiss Aeroplane and Motor Cor-
poration. the production arm, was possible only beeause of the effi-
cient seientifie serviee of the Curtiss Engineering Corporation.  This
experimental branch of the Curtiss organization dvew up the designs
for the Curtiss Oriole. Neagull, and Eagle. At the same time it was
engaged in other work widely affeeting peace time aviation and the
progress of military and other governmental flying.

The Engineering Corporation took form under the personal dirvee-
tion of Mr. Clurtiss.  In 1918 he established laboratories and factory
at Garden City, and earried on in them the building of the N. C.s,
the speed triplane and biplane, the Curtiss K.-6 and K.-12 motors, ete.

During the course of the war, the Burgess Company of Marblehead,
Massachusetts, became associated with the Curtiss Aeroplane and
Motor Corporation, and some time after the Curtiss Engineering
Corporation had begun its activities, Frank IT. Russcll, President of
the Burgess Company, joined Mr. Curtiss at Garden City as Vice-
president and General Manager.  During the war he was president
of the Manufacturers Aireraft Association. On retiring as president
lie was elected sceretary of the Association.
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THE CURTISS WIND TUNNELS

The equipment of the Engineering Corporation for acronautical
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.  Iere three wind tunnels,—
seven, four, and two feet respectively, have been in uze. Most im-
portant of these i 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 conecerning 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 types.  In par-
ticular the constancy of air flow was inereased. The remarkably uni-
form veloeity distribution in the air enrrent of the new tunnel has
insured an unprecedented accuracy in the measurcment of wind
forces.

Wind tunnels, which produce tor small models conditions parallel-
ing those of flight, and provide for the prediction of the performance
of an airplanc as a whole, or the efficiencey of any part of it, are be-
coming of Increasing scientific value.  In the Curtiss laboratory
100. per cent. results have been obtained in foretelling the general
behavior of Curtiss aireraft.  The wind tunnel work has been under
Dr. J. G. Coffin, Assistant Dircetor of Research and formerly Asso-
ciate Professor of Physics in the College of the City of New York.
A graduate of the Massachusetts Institute of Technology, Dr. Coftin
has for years given his attention to questions of Mathematies and
Physies, and has made an intensive study of acrodynamiecal problems.

WIND TUNNEL PRACTISE AND RESULTS

TUnder his direction the Curtiss Model Shop has developed to a

high point of efficiency. Here acroplane models and models of acvo-

plane elements are made by skilled eraftsmen for wind tunnel use.
Varying in span from a foot to three feet, these miniature acroplanes
and flying boats, wrought in mahogany and aluminum, are accurate
to thousandths of an inch. Built to the engineering designs for a
contemplated machine, they are set up in the experimental chanmiber

of the wind tunnel upon a spindle conneeted with a specially 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 100
horse-power motor. This motor is clectrically controlled from the
experimental chamber, and can furnish any speed desired, even to
velocities approaching 100 miles per hour.  These speeds are ae-
curately measured by means of a new type of abzolute pressure gauge,

The balanece can record wind pressures in all desived direetions to
.0001 of a pound. Results are thus obtained which afford the basis
for almost any knowledge touching the efficieney of aireraft.  Shapes
of wings can be tested for lifting capacity and for deadhead resist-
ance. The efficieney of a fuselage shape can he determined.  The
pressures on the acroplane in any position can be recorded.  Stability,
head resistance, action of rudder and elevator, hehavior 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 field 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 actual use.

TESTS TFOR ALEROPLANIE MATERTIALS

Another important part of scientific cquipment used by the Curtiss
Engincering Corporation was the Chemical and Metallurgical Re-
search Laboratory. Here tests on wood, metal, “ dope.”” cotton, ete.,
were scientifically carried out.  Exact knowledge was made possible
of the quality and henee the performance of every part of the aero-
plane.  This, ¢hecked against the stresses as figured from the wind
tunnel data, insured a high factor of safety in Curtizs machines which
made their construetion as reliable as the scientifically erected bridge
or tunnel to which the modern passenger daily trusts himself.

Nor has equipment for motor development heen negleeted.  During
the past year two new Curtiss motors, the Curtiss Six and the Curtiss
Twelve, have heen evolved.  These represent a re-designing for com-
mereial production purposes of the Curtiss K.-6 and K.-12 acronauti-
cal engines.  They have been developed under Chiet Motor Engineer
F. R. Porter, who was Chief Motor Tngincer at MeCook Field.
Dayton, Ohio, during the war. Under Mr. Porter’s direction the
motor laboratory has been enlarged. A 400 horse-power Sprague
dynamometer with its own power plant and a 50 horse-power Spragne
dynamometer for testing pumps, cam shafts, ete., have been installed.
A torque stand, an cxhaust system for carrying off all exhaust gases
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1. Curtiss Flying Station, Atlantic City.

3. Curtiss Airplanes at Garden City Field. 4. Flying Boat coming to the
ways at Curtiss Port Washington Station. 5. Curtiss Instructor and stu-
dent at Garden City Flying School, Captain R. H. Depew and Miss Laura
sromwell. 6. Curtiss Buflalo Flying Iield with Orioles and JN’s before
the Hangars.
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by underground conduits, a stock roomn and a machine shop are part
of the equipment.  All gasoline, oil, ete., employed in laboratory work
is scientifically weighed and results to date show that absolutely ac-
curate tests for power, consumption, ete., ean be run.

FIRST FLIGHT ACROSS THIN ATLANTIC

In January, 1919, the N. (-2 has just made way on the floor of
the N.-C. extension of the Garden City plant for the N, (0.-3.  This
flving boat with its sister the N. (-4 required the work of 800 Clurtiss
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 scicnee.  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 commer-
cial aviation. Coming at the beginning of the first year of peace.
it showed the scientifie progress which the acroplane had made dur-
ing four and a half yvears of war. It also revealed the skill at the
disposal of The Curtiss Companies in conjunction with the naval
constructors. The N. (s were, indeed, an index to the character and
accomplishment of Mr. Curtiss.  Sinee his development of the sea-
plane in 1910-1911, Mr. Curtiss had led the world in hydro-aero-
planes and flying boats. It was significant that he should be asked to
cooperate with government cugineers 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 aeroplanc to cross the Atlantie.

CURTISS MAIL PLANES

The Navy-Curtiss flying boats represented only a part of the ac-
tivity of the Curtiss Corporations. When the Acrial Mail Service
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-
cating their high reliability under constant service. In the mean-
while, however, other mail carriers had been devised by the Curtiss
engineers. One of these was the Curtiss R.-4-L. M. machine. ith
a mail compartment capable of carrying from 300 to 625 pounds
of mail, this aeroplane maintained a speed of 123 miles an hour, and
the six machines delivered between April and August have stood
up well under service. During August two other mail machines
were delivered. These, the Curtiss H. A. acroplanes, with a speed of
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BAROGRAPH RECORD -ALTITUDE FLIGHT- SEPT 8™1913 ROLAND ROHLP AILOT.
. CURTIDO CNGINETRING CORPORATION GARDEN CITY. -1 8Z2.
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1. Barograph record of Wasp altitude flight, Sept. 18, 1919. 2. Glenn H. Curtiss

and Roland Rohlfs discussing the barograph of the world’s altitude flight,

Sept. 18, 1919. 3. Roland Rohlfs beside the Curtiss Wasp in his specially

designed suit for altitude work. 4. The Curtiss Wasp taking off Sept. 18,

for her altitude flight. 5. The Curtiss Wasp—holder of the world’s climb
and altitude records with Pilot Roland Rohlfs.
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145 miles per hour, have made records in the Nerial Mail Serviee
in the short time in whieh they have been in usc.

The HA hydro-acroplane was another tvpe 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 scaplane. Three of these
Curtiss designs were delivered to the United States Navy between
April and July, 1919.

A number of acroplanes and flying boats were also constructed for
the Navy in quantity. A new navy type of flying boat, the 11. 5.-3
long distance bomber of T+ foot wing span — was delivered in
quantity between May 17th and August Ist.  Between the signing
of the Armistice and the end of January, seventeen H.-16's — tlying
boats of 96 foot wing span — were also completed.

DEVELOPMENT OIF TIIKE WASP

With the exception of the N. C.'s, however, none of these types
represented such progress in acronautical design for the purely scien-
tific and military purposes as the Curtiss Wasp and the Curtiss
Hornel.

Curtiss executives have always considered speed to be the prime
characteristic of the acroplane. As speed rates shot to 75, 90, 100,
and even 140 miles an hour they were still convinced, 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 planc both in triplane and biplane form. The former had
been tried out July 5th, 1918, with success, but refinements designed
to inerease an already remarkable performance delayed tests on the
final machine until the spring of 1919. In flights made at this time
by Roland Rohlfs a speed was achieved of 162 miles per honr with
two men and a full military load. A climb 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 March, 1919, to a height of 26,000
feet, and descended only because of a failure on the part of his
oxygen apparatus. It was decided, accordingly, to try for a world’s
altitude record, and a speeial model was designed whose inereazed
wing surface raised the design ceiling from 30,000 to 35,000 feet.
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1. C. M. Manly. 2. W. L. Gilmore. 3. Fay L. Faurote. 4. J. P. Davies.
5. F. R. Porter. 6. Dr. J. G. Coffin,
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A NEW WORLD'S ALTITUDE RECORD

Three altitude flights were made by Pilot Rohlfs with this ma-
chine.  All three were made with standard fuels and without speeial
plane or motor accessories.  The first, July 30th, 1919, set a new
American altitude record of 30,400 feet. In absence of verification
of Lieut. Casale’s mark of 33,100 feet claimed on June 14th, at
Villacoublay, France, this scemed also to be a world’s height mark.
2ohlfs followed this flight, which he considered unsatisfactory, with
a sccond though unofficial flight on September 14th.  On this oe-
casion he ascended to an elevation of 34,200 feet.  On September
18th, he made his third attempt. TIn the presence of goverument,
Acro Club, and Curtiss officials he left Roosevelt tield to reach an
clevation of 34,910 feet, or 90 feet less than the design ceiling of
the machine.

“ Did it this time, all right,” was his first words on reaching the
ground.

As Licut. Casale’s altitude was read from a barograph uncorreeted
for temperature, in accordance with European practise, the reading
from Rohlfs’ barograph of 34,910 feet, as calibrated by the U. S.
Burean of Standards, is the only one which ean be compared with it
and is 1810 feet better.

With all corrections made in Rohlf’s barograph, an official mini-
mum altitude of 32,450 was granted by the Burean of Standards.

Whether European or American practise is followed Rohlfs thus
holds the world’s altitude record.

On the following day the Wasp made a test flight for climb, and
was officially granted a record of 20,000 feet in ten minutes.

Like the Navy-Curtiss flying boats, the seven acroplanes of the
Wasp type which the factory produced this year for the American
and the Bolivian Governments were a demonstration of what scientitic
equipment and skilled workers could accomplish.

The Wasp was a study in scientific aeronautical construction.
The Curtiss-ply fuselage enabled the body of the machine to be
molded into a streamline shape. Special wing construction made
the planes of the Wasp reliable under the strong pressures resulting
from her tremendous velocity. The Curtiss K.-12 400 horse-power
motor, built in a form remarkably compact, and by a reduction gear
raising the propeller shaft above the crankshaft, enabled the stream-
lining of the nose to be effectively carried out. Streamline wires.
streamline shock absorbers, and streamline arrangement of the radia-
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1. Curtiss K.-12 400 h.p. Vee type motor. 2. Curtiss Motor Laboratory at Gar-
den City. 3. Curtiss 0.X-5/ 90 h.p. Vee type motor. 4. Curtiss K.-6 150
h.p. Vertical motor.
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tors on the sides instead of the front of the fuselage, and enclosure of
all control wires, cut down head resistance to a remarkable degree.

W. L. Gilmore, chicf acronauntical engineer, is in charge of re-
search, design, and experimental production. Mr. Gilmore has
been identified with Mr. Curtiss in the development of many Curtiss
acroplanes, and is prominent as a marine engine and boat designer.

While working as an experimental unit under the direetion of the
Curtiss Acroplane and Motor Corporation on the problems of peace-
time aviation, the C'urtiss Engineering Corporation plans to con-
tinue the more strictly scientifiec development of aeroplanes, hydro-
aeroplanes, flying boats and acronautical mutors.

ITI

The designing of an acrial liner which could he used as the trans-
portation unit in regular passenger carrving lines had been one of
the first projects to which Curtiss exceutives had given their atten-
tion early in 1919.

Their conception of the practical acroplane for commereial 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 wmotors. Leaving the factory on July 24th, it
soon proved that its eontribution to commereial aviation would be
highly important. Without sacrificing anything of the comfort and
security which its builders had in mind, it developed a speed of 99
miles per liour, proved an ability to maintain altitude on two mo-
tors and showed a cruising radius from 350 to 475 miles.

AN ALERIAT., TLIMOUSINE

On September 27th, 1919, the Curtiss intereity passenger carrier
made its first publie flight, carrying a number of editors and writers
prominent in the gseientific and acronautical worlds. The demon-
stration was unanimously agreed to have showed the practicability
of the machine for passenger service. “ Steadier than any Pull-
man,” was the verdict of Evan J. David, editor of I'lying. Enter-
ing the capacious side door the first seven passengers found them-
selves in a comfortable cabin, equipped with individual wicker seats,
and looking through clear windows on the outside world. A touch
of the self-starter button ¢ turned over” each of the three motors.
With three propellers revolving, the Fagle taxied across the field,
faced the wind, and in a few scconds was riding smoothly upon it.
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“ The ladies in our parry,” sayvs Laurence La Tourctte Driges, Presi-
dent of the American Flyving Club, * were particularly 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 commercial avia-
tion, with the highest speed and the smoothest roadbed in the world,

had arrived in a tangible and thoronghly practical and delightful
form.

PRACTICAT DEMONSTRATION AT WARHINGTON

The flights of September 27th were followed by a number of
others. So reliable was the Eagle that it was decided to fly 1it, to-
gether with three Curtiss Orioles, to the national capital via Phila-
delphia. [ere it would be possible to make demonstrations with
both machines which would bring to the attention of Congress and
other representatives of the United States as well as of foreign gov-
ernments, the yvear’s progress in practieal 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 flights.

On October 29th she resumed her journey and. arriving at Wash-
ington, was busyv for ten davs 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 earried, 1n
the Eagle alone.  Not an aceident in the air or on the eround marred
the performance. Under the skilful piloting of Bert Acosta the
machine thoroughly proved her steady Hying values  She flew unde‘l'
varying and ofteun unfavorable weather conditions. Such promi-
nent \V:lshington residents as Second Assistant Postmaster General
Pracger, in charge of the Aerial Mail Serviee, Benediet Crowell, {\S'
gistant Secretary of War, Mrs. Newton D. Baker, Air Commodore
1. E. O. Charlton, British Air Attaché, Major General C. T.TMenO-
her, Dircetor of the Air Serviee, Senators C. 8. Page, II. S. hew,.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 Bagle and the Orioles —2 total of
855.  Washington, which had seen every military plane to date, was
amazed by the new achievement which the Curtiss peace time planes
recorded for its benefit.
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This is the story of Curtiss planes during the vear 1919, They
have made for both scientific and commercial development.  They
" represent a great beginning in a new activity, a new industry.
Great as the success of practieal aviation has been this year when
measured by publie expectation, its immediate future is far greater.
Curtiss factories at Garden City and Buffalo are supplemented by
Curtiss Flying Stations at Buffalo, Atlantic City, New Jersey, New-
port News, Virginia, and Miami, Florida. New Curtiss dealers
and distributors arc being established. Ixisting Curtiss distribu-
tors are already establishing sub-distributors.  The work of the year
has also included the establishment of a large number of landing
fields — not only fields for the usc of every one of the twenty-five
Curtiss companies, but .municipal ficlds as well, which these com-
panies have been instrumental in establishing.  The coming twelve
months will undoubtédly see an even more rapid development of
commercial flying than has been witnessed during the last cight.

Tur Burcess Conpaxy

Axronc the most important preparations of the Ameriean Navy
against German submarines was the construction of a number of
airships of new design. These C machines ave acknowledged to
have been an important contribution to naval acronautics. At the
signing of the Armistice in November, 1918, thé 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. Among
other work it had constructed about 400 N-9 training seaplanes with
100 scts of spares. The last of these machines and ten of the air-
ship cars, 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 crew of five men, carried four
260 pound bombs, radio equipment, clectric lights, ete. They af-
¢orded more comfortable housing for the crew than earlier airship
cars, and their truss construction, supplemented with fairing for
streamline shape, represented a refinement on earlier construction.
Two eight-cylinder, 150 horse-power Hispano-Suiza 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 he attributed partly to the low head resistance of the
car, designed by navy construetors 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 C.-5, in its flight of 1,175 statute miles from
Montauk Point, Long Island. to St. Johns, Newfoundland, June
14th-15th, set an Ameriean airship endurance and distance record.

On December 15th, 1919, Mr. W, Starling Burgess vetired from
the Burgess Company.  Frank H. Russell. President of the Burgess
C'ompany. beeame Viee-President and General Manager of the Cur-
tiss ngineering Company of Garden City, Long Tsland.

The company having finished all war contracts, has now elosed its
plant awaiting a definite government poliey with regard to experi-
mental aviation,

DAYTON WRIGIIT ATRPLANE COMPAXNY
Execrrive Orrrers, Daxton, Ohio
OFEFICERS

Chairman of the Board . . . . . . . . . 1. E TaLporr
President . . . . . .. s . . . .. L. Tarporr, Jr. R
Viee-President and Consulting Engineer . . . C. 1. KETTERING
Consulting Fagineer . . . . . . . . . ORVILLE WRIGHT
General Manager . . . . . . . . . . G Winniaus
Treasurer . . . . . . . . .. . . C. J. SHERER
Aeronautical Engineer . . . . . . . Howagrp M. RiNgirare
Chief Engiveer . . . . . . . . . . . IL.C. LUNEKE

Works Vanager J. P HeExry

At the cessation of hostilities and later eancelations of  gov-
ernment contracts, the Davton Wright Company decided upon a
policy whereby nearly all of the enrrent vear would be utilized in the
development of such aiveraft models as would adapt themselves to
commercial and pleasure purposes.

The military plane, while adinivably suited to the purpose for
which it was designed did not lend itself cutirely to commerecial
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 comfort and safety,

at the same time retaining the speed and mobility which were char-
acteristic of military planes.
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The inadequacey of landing fields in this country made necessary
the design of planes with a greater touring range.  The use of un-
sightly *“flving togs" 20 necessary in open planes with the neces-
sity of exposure to all sorts of inclement weather prompted Dayton
Wright engineers to develop the elosed airplane.  The result hias been
satisfactory and it i= the intention of the company to place upon the
market for the 1920 season two models of this type.

The Cabin Cruizer model K. T. is equipped with a Liberty motor
and is designed for a speed of 125 miles per hour. Tt earries fuel
capacity for six hours’ continuous flight and lends itzelf particularly
to long cross-country trips. where the factor of time saving is essen-
tial.  Features of comfort and luxury have been embodied in the
eraft by arrangements for baggage earrving. tvpewriter table and
thermos bottle containers.  The enclosure of the pilot in the same
compartment with the two passengers is an interes tmn feature, inas-
much as the stability of the plane affords the pilot an opportunity
to conversce freely with the passengers.  The climination of objec-
tionnblo noise caused by the exhaust of the motor permits of a con-

ersation in a normal tone of voice.  Inasmuch as the Government
lms placed an embargo on the export of Liberty motors, the company
has completed an arrangement with the Packard Motor Car Com-
pany, whereby the DPackard-12 will be substituted for the Liberty
motor in cuses where the plane is to be sold abroad.

The Aerial Coupe. model O, W.-1, is designed with the idea of sub-
stituting in the air the luxuriously appointed limousine of the road.
No expense has heen spaved in the development of refinement and
detail. At the same time features of speed and practicability which
characterize automotive developments have been embodied.  The
plane may be equipped with either the Ilispano-Suiza model I
or the Packard 8. A rather radical departure from orthodox cou-
struction iz noticeable in this plane.  The entrance 1s made through
a full size door in the side of the eabin, thus bisceting entively the
upper longeron and the usual longeron stresses are carried up and
over the door frame.

While not designed primarily for long distance eruising, it has a

radius of action of five hours at a- spced of 87 miles an hour, which

permits of its use in trips from 350 to 400 miles. The low andmg
speed of 33 miles an hour facilitates the use of such emergency
landing places as would not otherwise be available with larger and
heavier machines.
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Another interesting development of the company 1z the Nine Hour
Cruiser.  This plane has many of the characteristies of the D). LA
It is of the ordinary open type and is designed to carry a pilot with
oric-passenger.  This plane was designed primarily for government
purposes and is equipped with a Liberty motor.  Tmportant changes
which have heen embodied in this eraft from the original De Iavi-
land design is the placing of the gasoline tank ahead of the pilot
instead of between the pilot and the passenger, the new position of
the tank being diveetly over the landing gear.  The inereased radius
of ‘action of nine hours in comparison with the nsual De Taviland of
four and a half hours adapts this plane partienlarly to long distanee
fHights. In this plane, the trip from New York to Chieago may be
nudertaken without the necessity of stopping for fuel.

The commereial development of the eompany has been in keeping
with their policy on furthering aviation on a sound and practicable
hasis.  The conservative engincering policies pursued by the Dayton
Wright Company during the past year have had the eontinued super-
vision of Ovville Wright and C. I°. 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 plaues of speeial military types.
Among these is the model D. TL-4+R.  This model is a modification
of the regular D. TL.-4, with the following changes:
Pilot’s and Gunner’s armament removed.
Clomplete dual engine econtrol.
Complete dual instrument hoard.
Complete dual stick control.
Gunner’s stool echanged to Pilot’s type.
Gunner’s cowling and after deck made round instead
of regular D. IL.-4 type.
In addition, the company has also manufactured for the Govern-
ment a small number of planes known as the model . W. IL~+.  This
type most closely 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 advanced
training planes. '
The Dayton Wright Company feel that it is not only voicing
the opinion of aircraft manufacturers, but of the inereasing num-
ber of people who are interested In aeronauties, in advocating the
extended establishment of suitable landings placed throughout the
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country. The question of expense in the development of such fields
actually is quite small in relation to the importance which it bears
toward national acronantical progress.  The matter of large amounts
of money expended in the construetion of sueh fields 1z somewhat
of a fallaev. What pilots most desire, is a chain of fields through-
out the country, selected with o view as to natural smoothness, with
proper facilities for taking on oil and gas, and housing of planes over
night, when necessary.  The use of good judgment in the selection
of such fields is essential inasmuch as it quite frequently oceurs that
a smooth landing ficld 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

ﬁC]d L4

CGALLAUDET AIRCRAFT CORPORATION

GexEraL Orrices, No. 30 East 42nd Street, New York Clity

Facrory axp Txcizerniye Derarryext, East Greenwich,
Rhode Tsland

Chairman, Board of Directors . . . . . . L I, GALLAUDED
President and General Manager . . . . J. K. lobBixsoN, Ji.
Vice-President e e e e J. Gl Crawrorp
Seceretary-Treasurer . . . . . . . . . Wi B, LEBIERZ

Directors

L. F. Garravoer, Chairman of Board

GEORGE M. PyxcHoxN I, IF. BREWSTER
ALFRED McEwWEN Pavn McEwex
W, AL HTARRIMAN J. K. Roeixsox, Jr.

Soak 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 insccts, the chirp of the park sparrows, the lazily
drifting clouds passed 1 unnotlced for young Gallaudet’s whole at-
tention was concentre ated upon a bird that soared far aloft.

Ie watched it sweep in graceful circles to right and left and fol-
lowed its course of flight unhl it glided ealthwmd and disappeared
beyond the trees across the Potomac.

Thus the germ of an idea was born; an idea that lived with E. I
Gallaudet through boyhood and youth and which in manhood grew

. e 8
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and grew until in the more mature yvears it filled his =<oul with a
fixed purposc — aviation.

Graduating from Yale with degree of AJB. in 18930 and from
Johns Hopkins with dearee Piu.D. in 1896, he still elung to his
study of acronautics. A few years later he went to Yale University
as instructor in physies. It was while filling thiz position that he
devoted his spare time to experimenting with the warping wing
prineiple, attaining considerable success.

But his efforts were frowned upon by the authorities at Yale and
he was notified that hie would have to discontinue the experiments or
resign, as (to use their phrascology) he was making an ass of hims
self and a laughing stock of the faculty with his ¢ fiving jim-
eracks.”

Faltering for the moment he discontinued his efforts and allowed
others who had entered the field to out-distance him in the evolution
of this particular principle.

The spirit of acrial flight being strong within him he soon bravely
cast aside the pedagogie fetters and entered the acronautic arvena as
a pioneer. Resigning his position at Yale, he in company with his
brother Denison, began the practical construction of airplanes.

In 1911 . F. Gallaudet obtained an American Pilot’s license
with the Wright Brothers and the same year went to Ifrance to study
continental methods in construction and actual flving, obtaining the
French Pilot’s license with the Nieuport monoplane in November,
1911.

Returning to this country, Mr. Gallaudet and his brother, in 1912,
built the A-1 or the DBullet 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 Acero Show held in the Grand
Central Palace, New York City, in May, 1912, and was flown that
spring. In July of the same year, while flying the Bullet, M.
Gallaudet was injured in a smash. Tt is believed that this machine
was making 130 miles an hour at the time.

Tater models brought out by Mr. Gallaudet are as follows: Mono-
plane Flying Boat “13,” 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. Gallaudet Tractor, C.-1, 1915, with 50 hLorse-
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.  Gallaudet 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 Scaplane 1915-16.  D.-2 Twin-motored Seaplane,
1017, and D.-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.-+.

At the weleome home banquet given by the American IFlyving Club
at the Iotel Commodore, New York City, July 2nd, 1919, Com-
mander Read said:

. we have a lot ahead of us. Tt has heen demonztrated that the geared
motor is the thing for seaplanes particularly . .. The motor is most ellicient
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 hitehing up of more than one
motor to a single propeller.

The Gallaudet Engincering Company intended for consulting cn-
gineering work was organized in 1908 and re-organized into the
Gallaudet Company and again in turn into the Gallandet Aircraft
Corporation in 1917 with Mr. J. K. Robinson, Jr.,, as President and
General Manager.

Incorporated under the laws of the State of New York, January
19th, 1917, the factory was completed and ready for occupancy 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 machiues for the United States
Navy.

The first of the army machines was finished in October and
made suceessful flights in November.  The second one flew at Lang-
ley Field in February, 1918, loaded thirty-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 fown in July and the second one in October, 1918. These
machines with Liberty motor have shown wonderful pertormances,
making a speed of 126 miles per hour, climb in two minutes, 2100
feet. ~ Fitel consumption at cruising speed of 78 miles per hour, 16

gallons per hour.

e e oume— o
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Im January, 1915 this corporation aceepted a contract from the
United States Navy for T S22 Flving Boats and the produetion of
these boats reached its high point in September of the =ame vear.

The present activities of this corporation are devoted to the ful-
fillment of several new Army and Navy contracts and the promotion
of Aecrial Transport in general.

It also operates as a subsidiary, the Gallaudet Aviation School.
Ine., which during the carly stages of the recent hostilities trained
a Ln'nc number of voung men for the Aviation Corps. scveral of
wlmm made enviable records at the front.

J. K. Robinson, Jr., who is a member of the Board of Directors
of the Manufacturers’ Airveraft Association and to whose guiding
hand, untiring cfforts and vigorous personality a large share of the
suceess of the Gallaudet Alveraft Corporation s due. has been in-
terested in aviation since the first heavier-than-air machine made its
flight.

Born in Akron, Ohio, he received his primary edueation in Chi-
cago, Tllinois, and later attended Twyford at Twyford, England. fin-
ishing his education at St. Paul’s School, Garden City, Long Tsland.
His first business experience was with the Diamond Mateh Com-
pany of Chicago. Ifor a period of years he was first, seerctary and
then President and general manager of the Carrara Paint Compuany
of Barberton, Ohio.

In 1905 ho was clected president and general manager of the Ox
Fibre Brush Company of New York (/1t.\, and Trederiek, Mary-
land, and is still serving in that capacity.

Ile 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 also a xll(h‘rm“ enthusiast, having owned several erafts, the
last of which, the Klilhro 11, smvcd in Navy Avmtlon as S-P-15
for the duration of the war.

Mr. Robinson brought with him to the Gal]dudot Adreraft Cor-
poration, from one of his most suceessful enterprises, J. G. Crawford,
as Viee-President and Works Manager, and Wm. B. Lebherz as Seere-
tary and Treasurer. ,

Mr. Lebherz was born at IFrederick, Maryland, and was educated
there. In 1905 he joined the staff of the Ox Tll)l'e Brush Company
of New York City and Irederick, Maryland, and in this conecern he
advanccd to the positions of Office Manager, Sales Manager, Factory
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Manager and later was clected Seeretary of the Corporation.  In
1909 he managed the Royal Brush and Broom Company of Toledo,
Ohio. Later he spent several yvears in the Palinetto Fibre Didustry in
Florida.

As an expert accountant and an ardent student of finance and
business methods, Mr. Lebherz was given opportunity in the Gallau-
det Aireraft Corporation to display his splendid ¢ualifications in the
installation of an accounting and business svstem that was highly
commended by United States Government oflicials who were in touch
with the situation during the war.

John G. Crawford, vice president and factory manager, is a native
of Treland.  Ile was educated in Seotland and in ITreland and beeame
assistant enginecer and chief engineer respeetively of the old city of
Dublin electrie lighting plant.

In 1893 he became connceted with the Thompson-ITouston Iilee-
tric Company of Lynn, Massachusetts, and later, went with the Gen-
eral Eleetriec Company of Scheneetady, New York.

In subsequent yecars he was connceted with the Westinghouse
Eleetric and Manufacturing Company at East Pittshurgh, Pennsyl-
vania, the Siemens and Halske Electrie Company of Chicago, and la-
ter with the Jeffrey Manufacturing (‘()m])‘mv at C'olumbus, Ohio, as
superintendent, which position he resigned to accept that of works
manager with the Ox Fibre Brush Comp.mv at I'rederick, Maryland.

During the late war when airplane production was at its ]1(-10}1t
Mr. Crawford’s ability as works manager proved one of the out-
standing features of the Gallaudet Aireraft Corporation’s activities.
which activitics are best described by the following extract from the

corporation historian’s note book :

them! Day shift —night g<hift —the fires mnever

. nothing could stop
at top speed to fulfil to

cooled. A thousand patriotic men and women w orking
the utmost the demands made by the Government at Washington. Seaplanes —
Bombers — Flying Boats! The slogan was One a day 7 and every twenty-four

hours saw a eompleted machine take the ways, tune up and fly to its destination

<omewhere on the Atlantic coast or securely boxed for shipment Overseas. Those
were the happy days! Every one in fine fettle. New buildings springing up
like mushrooms, carloads of spruce, linen, steel, dope, varnish, and wire arriving
with eclock-like regularity to be converted into fighting machines for Uncle Sam.

Fach new German atrocity served hut to spur the workers on to greater effort
and the end of the shift found them limp and exhausted hut happy in the thought

that they had extracted one more nail from the Hindenburg Statue.
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THE L. W, IV ENGINEERING COMPANY, INC.

Connecr Porxr, Loxg Ispaxp. New York

Officers
President . . . . . . . . . . . . J. )M FITZGERALD
Viece-I'resident and Genecral Manager . . . . . . A, H, FLINT
Neeretary and Treaswrer . . . . . . . W, N, BENXNETT

Wnex one thinks of the United States Aerial Mail — and sinee
the war the air mail has been one of the main aetivities for the flving
machine — naturally one thinks of the L. W. I'. Engineering Com-
pany at College Point, Long Island. New York. For the L. W. T
Company has been particularly active in providing airplanes suit-
able for the transportation of the mails. and has developed onc of
the first all-American acrial freighters.

Otto Pracger, Second Assistant Postmaster General, as chief of the
aerial mail service, desired to inerease the scope of his department
when hostilities ceased. The New York-Washington aerial mail
route was operating suceesstullv. The New York-Chicago serviee
hias been begun with equal success. Plans for a more extensive serv-
ice has been approved but there were no planes.

The war machines which Mr. Pracger had received from the Army
and Navy ** to play with ™ as one official expressed it, were not ade-
quate for Hying the mails on long hops.  They had neither the stay-
ing power nor the capacity for fuel and eargo necessary for a publie
utility which must maintain snre service and a daily schedule under
all conditions,

The peculiar needs of the mail serviee required an airplane that
could make long or short hauls with a paving cargo, make daily
scheduled flights in all kinds of weather, over all sorts of country,
and do this, not occasionally, but every day in the year. There are
no holidays for the planes in the mail serviee.

Mr. Pracger was compelled to use what he could get.  Tis first
ships were battle planes built for speed and climbing ability, power-
ful enough for their size, but constructed to carry two persons only
and the comparatively light armament of a fighting machine.

These planes had many advantages from a military viewpoint.
IF'rom that of the postal service they-had but one. - They offered the
only opportunity for flving the mails: It was a case of taking or
leaving them and in the latter event, carrying the mail by rail.



1. L. W. ., D.H.-4’s being remodeled for Army. L. W. F. Model M. 3.
L. W. F. Assembly Room. 4. L. W. Ir. Triple Motored mail plane under
5. View showing rear of mail plane fuselages. 6. I.. W. F.

notors in triple engined

construction. ]
D.H.-4’s ready for wing assembly. 7. Installing
8. Plant of L. W. I. Engineering Co., College Point, New York.

mail plane.
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Early in 191~ the service had several of these planes on hand.
They were Dellaviland-+s, single motored. two seater biplanes.
The 1. W. . Company which already bore a reputation for quick
delivery and aceuraey of workmanship. was entrusted with the task
of remodeling these eraft.

Perhaps there was another reason for assigning the work to the
L. W. 0 Tt may be that when Mr. Praeger and Mr. Flint con-
ferred on the requirements of a mail plane. the chief of the air mail
realized that the engineering staft of the L. W. I*. Company could
protfer sugeestions and design improvements to the ultimate good of
the aerial mail. Most of these engineers had been retained and
were working on the problems of developing a strietly commereial
airplanc from the military type of flving machine.  Theun there was
Joseph I.. Cato, also a member of the T.. W. F. engineering staff who
was developing a single scater monoplane with a view to creating
a popular sporting machine having slow landing speed, quick get-
away and case of control, together with the maximum of inherent
stability.

Organized in December, 1915, the 1. W. F. Company is widely -
known as the organization which makes the laminated wood fuselage.
This type of fuselage is the monocoque.  Monocoque means *“one
shell.” a laver of muslin fitted over a streamline mold is the first
process in making the monocoque type. Three layers of one-six-
teenth ineh spruee are then laid on as many layers of tape wound
about this from nose to tail, wound spirally between the middle, inner
and outer layers. The inner laminations are spiraled in opposite
directions, while the outer lamination runs straight fore and aft.
The three laminations and the two layers of tape are laid in hot glue.
The outside is then eovered with linen, doped on and enameled. mak-
ing the complete shell approximately one-fourth of an inch thick.

Tt was the L. W. . model F airplane that flew the Liberty motor
on its first flight. The test was made August 21st, 1917. When
the Liberty motor was produeed there were no planes in the country
suitable for the immediate installation of the motor. The L. W. .
Company agreed to supply a suitable eraft in ten days, and delivery
was made on time. The test flight was a success.  The motor was
a suceess and the combination proved one of the fastest flving ma-
chines in existence.

There were other trinmphs for the company, however. Tts plant,
which had been ereeted at College Point, Long Island, in the summer
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of 1016, was known as an airplane tactory, 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 city bloeks.

So, Mr. Pracger thought himself justified in interesting the L. W.
I, Company in mail planes.  To rebuild the Dellaviland-4's into
commercial machines required numerous changes in construction.
Tifty of these planes were thus made over.  TFrom reports on the
performance of the D. T1.-4 as a battle plane structural changes were
made to decrease the tendeney to nose over on landing.  The ma-
chines were rebalanced and strengthened throughout and a fire ex-
tinguishing svstem installed, protecting both pilot and eargo.

There has been no aceident with these fifty remodeled planes since
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 cockpit to the rear. Additional fuel ea-
pacity inereased the ernising time to four hours.

A military eriticism of the 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 Air Serviee employed the T. W. T. Com-
pany to remodel 128 of the Dellavilands, placing the gasoline tank
in front of the occupants and rebalancing the entire plane ae-
cordingly.

During the smmer of 1918 Mr. Cato’s monoplane, known as
Model T. and christened “ The Butterfly,” was given several experi-
mental tests which proved successful 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 types of
planes.  The Cato monoplane is designed to sell 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. Tt has already attained a height of 12,500 feet, the 60
horse-power Clato Model C motor driving it at a rate of 70 miles an
hour. Tt 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 T.. W. F. engincers while recognizing the nceessity 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 practical
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, therefore, 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 carry mail, express or light cargoes. ,

These L. W. T. aerial freighters will earry from 3,000 to 6,000
pounds cargo. At the time of their construection 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 reduced, the big ships carry
their maximum load.

The actual design of this type of machine removes it finally from
the war model. Tirst 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. F. 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 anfl
mechanic are located in the nacelle, or tail-less body, which consti-
tutes the central carriage of the machine.

A twelve-cylinder high compression 400 horse-power Liberty mo-
tor is set in the nose of each of the two fusclages and also in the
nacelle, supplying in all 1,200 horse-power. !

Both wings span 105 feet from tip to tip, furnishing a total main
wing arvea of 2,200 square feet. They are separated by an 11-foot
gap. The nacelle, in which comfortable resting and relief quarters
for the crew have been installed, is used for cargo and fuel Wl}en
shorter hauls permit less than four in the erew. The big machine
stands 1714 feet high. It weighs, fully loaded, 20,000 pounds;
empty, 12,000. The actual useful load is 7,500 pounds.

With its maximum load these machines will travel on high spfzed
at 109 miles an hour, and throttled down to low speed, at 56 miles
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an hour.  They will elimb about 10,000 feet in 18 minntes, while
their ceiling 1= 17,500 feet. The endurance, or flving radius i= 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 ficld when he desives to
descend. though the earth i= obliterated by fog.

During the Jazt vear the L. W. . Company has redesigned several
])(II.[\'ll.nnl pl‘nu-.\, In=talling two motors instead of one.  Cargo
capaclty  was inereased from 400 to S00 pounds. landing gear
changed to bear the additional weight and three rudders instead of
one. '

Captain Jack Toot, chief test pilot for the T. WL T Company. was
mest successful in Washington when he demonstrated the first of
these rebuilt twin Hall-Seott motored machines in November, 1919,
So satisfactory were the testz and exhibition tlights that the machine
was at once accepted by the Acrial Mail Service.

The immediate snecess of this twin-motored Dellaviland is shown
by the following despateh from the Washington correspondent of the
New York Times:

WasinNgToN, Decryvier 2.— What is regarded as a record was established to-
day by a twin-motored De Haviland-4 airplane, devised and manufactured for the
Post Office Department, and which today covered the distance between the air mail
field at Washingion and that at Delmoent Park, New York, in one hour and
thirty-four minutes with @ mail load of nearly 30,000 letters weighing 630 pounds.
The distance covered was 218 miles and the rate of speed was 138 miles an
hour.  Postal oflicials asserted their helief that this achievement broke all load-
dll\ln" airplane records.

The hest previous record in the air mail service was on September 19th, \\hon a
single motor De Haviland earried 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 Octoher 1st when a Curtiss plane carried 348 pounds from New York
to Washington at a speed of - 118 miles an hour.

The twin-motored De Haviland used to-day was piloted by Samuel Eaton, Jr.,
of Phlld(lolphm, and left College Park, on the edge of Washington, at 12 o'clock.
It arrived at Belmont Park at 1:34 oclock this afternoon. The time of flight
included two circles around the field for altitude hefore setting out on the
course,’and it was the first trip made by the plane in a regular mail-carrying
flight.  This plane is helieved 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,” =aid Otto Pracger, the Second Aszistant Post-
master General, by having the engine in the wings and away from the gaco-
line supplies, and also minimizes danger to the pilot for the same reason.”

With its record for turning out airplanes of new and practieal de-
sign, or remodeling other machines according to the demands of
the service, the I.. W, I7, Company is prepared to fill all orders in the
quickest possible period of time.  Tmproved facilities at itz factory
and exhaustive study on the part of the T. W. I enginecers have
made possible the rapid development of aerial freighters, the ma-
chines on which officiuls of the company are dopondmw to fill the
transportation needs of the future when the saving of time becomes
the chief essential in American trade and commerce.

TIIE GLENN @. MARTIN COMPANY

CrLevenaxp, Omro, 16800 Sr. Cram AveNve

. Officers and Directors
President and General Manager . . . . . (GLeNy L. MarTIN
Viece-President . . . . . . . . . . (aArnL N. OSRORNE
Secretary . . . . . . . . . . . W. D. Tur~Er
Treasurer . . . . . . . . . . % LiviNesTON MATHER

M. B. Jonxsox
W. G. MATHER ALva Braprey
Cirarres E. ThoxMpsoN C. W. Brigirax

Tue signing of the Armistice November 11th, 1918, signified to
the G]enn T.. Martin Company the beginning of an era of pros-
perity as well as an era of peace, for the twelve months following
the cessation of hostilities have brought this company wonderful
suceess.

Mr. Martin and his organization had been successful designers and
builders of aircraft for eight years prcvious to our entrance into the
great war and the two ycars of experience in the building of mili-
tary aireraft, eu]mmatmg in the 800 horse-power, twin-engined
Martin Bomber simply served to ripen their experience and emplm-
size their ability to produce airplancs 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 once more the
field of commercial aviation and their success is demonstrated by
the fact that a year.of.peace finds the Glenn L. Martin Company
stronger than ever, employing more men and women than at any
previous time in its history.



The Grexy L. MarTixy CoMPANY 221

Juzt as November 11th. 1915, found the Martin Bomber in the
limelight by reason of its remarkable performance in official tests,
s0 November of 1919 found the plane =till in the forefront by rea-
son of itz outstanding success in actual performance.  One vear of
active usage, carrving heavy loads over long distances brought out
and emphasized the qualities in the design and workmanship on the
plane and it =tood =t the end of a year of service the one type of
airplane uzed by the Government which had not been superseded by
some other model.  Cross country work of hazardous nature was
undertaken by the bombers and the many long suecesstul journeys
between large eities hronght out plainly the commercial possibilities
of the big twin-engined ship.

When the cessation of hostilities put an end to the army program,
part of which ecalled for a large order of Martin Bombers, the Air
Serviee then awarded the Glenn 1. Martin Company a contract for
four of the <hips to be delivered on completion of the six which were
then well under way.  The completion of this order of ten planes
for the Army found the Cleveland company well started on an order
of six mail planes for the Acrial Mail Service and at the termination
of the post oftice order the preliminary assembly of the first of ten
big twin-engined planes for the United States Navy was completed.
The actual govermment contracts ot the Glenn T.. Martin Company
sinee the signing of the armistice are considerably in excess of a
million dolars.

The highest tribute that has been paid to the 800 horse-power
produet of the Glenn L. Martin Company is found in the faet that
the basie design of the plane has remained unchanged despite the
variety of uses to which it has been put.  With only slight changes
in the fuselage, Martin twin-engined airplanes have been used for
long distance reconnaissance work, day bombing, night bombing, ex-
perimental long distance flving, cannon work, nse as a 12-passenger
army transport and mail and express carrving. The new navy
order calls for an airplane of the same general type to fly over hun-
dreds of miles of ocean carrying the customary men, guns and a
full sized navy torpedo weighing more than a ton. No one general
type of airplane has ever been put to such a variety of uses.

The first four twin-engined airplanes built by the Glenn L. Martin
Company were of the long distance reconnaissance type intended
for trips across the lines. This scheme called for a plane capable
of fast climbing, high ceiling, great speed, good maneuverability,
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1. Martin Army Twelve Passenger Transport, Interior, looking to rear of fuselage.
2. Martin Army Twelve Passenger Transport, Interior, looking to front and
pilot’s seat. 3. Cockpit of Martin  mail plane. 4. View from above of
Martin Twelve Passenger Transport.
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ability to ecarry heavy weight and slow landing speed.  NMr. Mar-
tin’s organization, which had been building airveraft exelusively for
cight vears, bent to the task and brought out the first all-American
airplane designed for war purposzes, American in conception. de-
sigm and workmanszhip and built around the 400 horse-power Liberty
motor, two of which supply the power for the Martin corps d'armée
planc.  The tirst of these machines was flown at the Cleveland plant
in the latter part of Augunst, 1915, and during September and Oecto-
ber underwent tests at Wilhur Wright Tield at Davton, Ohio.  Dur-
ing these tryvouts the plane showed such remarkable performance
that the army officers in charge of the tests determined to try it out
with bombing equipment and the flights under heavy load were so
satisfactory that it was decided to convert the plane into a night
bowher.

The plane as completed had a wing spread of 71 feet 5 inehes 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 carried 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.  Tts 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 118,35 iles per hour at sea level.  These per-
formances were all made under official government tests at Dayton
with Erie Springer, chief pilot of the Glenn L. Martin Company
at the wheel.

As four planes of the eorps d’armée type were already under way,
the army officials completed them without changes but the next
three planes were of the bombing type and were delivered to the
Govermment completely equipped for bombing purposes. One of
these, No. 5, was nnquestionably the most completely equipped air-
plane in existenee at that time.  In addition to its reenlar cquipment
it carried navigation lights, signal lights, a searchlight for night
landings, landing flares, clectrically heated flving snits, telephone
svstem between the members of the erew, complete wireless set and
-acuum bottles for hot coffee for the crew.

The performances of the first seven planes disclosed such possi-
bilities that it occurred to the Air Service that the Martin Bomber
was an ideal type for flights of long duration and Martin Bomber
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No. & was accordingly fitted up with gazoline tanks carryving over
two tous of fuel, suthicient for 1500 miles of flying.  This plane was
to be used in the first attempts to sct a genuine transcontinental ree-
ord, the plans calling for an initial jump from Mineola. Long Island,
to North Platte, Nebraska. and a similar jump on the second day
from North Platte to San Francisco. After considerable testing at
Clevelund and at Daxton evervthing was in readiness and a non-stop
flight of 635 miles from Daxton 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 various adaptations of the
Martin Bomber was the conversion of the ninth plane into a ** cannon
ship.”  Tor experimental work it was deecided 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 regulation bomber withont strengthen-
ing the Tongerons 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 tendency to warp or
get out of line beeause 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 suceessful from the point of view of commer-
cial acronautics, this being an adaptation of the bomber to earry
twelve men.  The regulation bomber fuselage was slightly altered
so that four men, including the pilot, could be carvied up in the nose
of the planc and ecight could be comfortably seated in the main body.
a sliding door connceting the two compartments. The entire bO_d,V
was enclosed, the nose being cowled over with a celluloid composition
which gave the pilot good visibility and windows of non-shatte rable
glass in the sides giving a fine view to those inside. TLeather covered
seats with an aisle between gave the passengers comfort for the long
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journeys of which the plane was capable.  Tests on the plane at
Dayton with a full load of twelve passzengers disclosed remarkable
speed and elimh. Tt was shown that the ship was eapable 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 thiz type for the rapid transportation of machine gun-
ners or other troops to threatened points.

The six Martin twin-engined plances built for the Post Office De-
partment for use in the Aerial Mail Serviee are similar in general
design to the tyvpes built for the Army.  The specifieations and di-
mensions arce in the main identieal as is the performance.  The
planes earry six hours of fuel. a erew of two and 1500 pounds ot
niail, 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 they may
be used for the purpose of dropping the mail while in flight in ease the
postal authorities should desive to deliver portions of their eargo by
this method.

An additional feature attracting a great deal of interest is a very
solidly built detachable nose so designed that in ease of an aceident
sueh as might happen through a bad landing, the nose can be re-
moved by pulling out four bolts and a new noze immediately put on.
By means of this device an accident 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 service
making only one stop en route at Cleveland.

The latest development of the Martin twin-engined airplane is
found in the navy orvder. which is now well under way. Changes
and improvements, in keeping with the Martin policy of progress
have been made which make eertain even hetter performances than
those which have heen made by the earlier twin motored planes.  De-
siened to carry a full sized navy torpedo weighing over a tou these
planes ean be operated as an aerial coast patrol from. landing fields
along our shores or can he taken out to sea on warships or sea sleds
and there used as an aetive adjunet of the flect.

Just as the eight vears of experience in designing and building
aiveraft prior to 1917 assisted materially in enabling the Glenn L.
Martin Company to produce the Martin Bomber, so the two years
of experiment and construction on the Martin Bomber have cunabled
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the Glenn L. Martin organization to produce commereial aiveraft of
a superior quality. With an exe to the future, the Glenn 1. Mar-
tin Company during the war designed a type of airplane whose gen-
eral characteristies and qualities were similar to those demanded of
a commereial airplane.  The combination of safety, speed. steadiness,
strength and controllability so neeessary in the corps d'armée and
bombing type of military planes formed exactly the same eombina-
tion of qualitics ealled for in the airplane of commeree so that the
expericnee gained during the war served to develop the Martin
Commercial Alrplane.  In other words the Martin passenger, freight
and mail earrving airplane is not in any sense of the word an experi-
ment but is a pedigreed product with actual performance to its
ceredit.

Long cross-country trips by Martin Bombers and Martin mail
planes have definitely established the ability of this tvpe of plane to
link the important centers of the United States by aerial transpor-
tation.  Martin twin-engined airplanes have flown over long dis-
tances carrying as many as twelve passengers and as mueh as a ton
of dead weight.  The ton mile efficieney 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 accompanics forced landings.

No airplanc has ever approached the service record of Martin
Bomber No. 2 whieh, 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 command of Col. R. S. Hartz.  On Sunday, Novem-
ber 9th, Col. Ilartz completed his journey, having covered 9823
miles in 114 hours 25 minutes. This included 100 separate flights
and. the crossing of the Rockies at an altitwde of 13,000 feet.  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 tlving or
practically 20,000 miles and still retained its original fabrie. It
was in perfeect alignment and in condition to continue, if necessary,
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 hetween Mreo Martin and the Unired States Ay came
i June, 14915, when the first plane was made and delivered from
the Los Angeles plant.  The following vear found inereazed orders
and Mr. Martin delivered military planes to hoth the Tolland Gor-
ernment and the Netherlands Fast India Government. The first
Martin plane for the United Srates Army proved a suceeess and the
relationship between the Martin organization and the \rmny has
continued.

My, Martin ix a pioneer flver, having built his first airplane in
1908 and taught himself to tlyv.  Livery yvear saw a new model, with
marked Improvements, and with which Mre. 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. Martin began, as carly as 1912, to surround himself with men
of marked ability In their various specialized positions in his com-
pany, and have cooperated to carry out his ideas for superior aireraft
and the highest possible development of the art.

Two men in particular whose development and advancement has
been very rapid, are Lawrence D. Bell, Factory Manager, whose un-
questioned ability as a producer is a valuable asset to the organiza-
tion. Ie has been with the organization sinee 1912,

My, Martin has great confidence in the unusual qualities of Don-
ald W. Douglas, his Chief Engincer, who is nationally known for his
ability. AMr. Douglas came direetly to the organization from the
Massachusetts Tustitute of Technology in 1915,

Trie Springer, Chief Pilot, is known nationally heeause of his
wonderful successes in test flying and ceross-country work with M-
tin airplanes. Ie graduated from the Martin school in 1915 and
has been eonnected with the Martin forces ever sinee.

The harmony of the entire organization and its lovalty to the
policies of the company Is a very notable feature, whieh together
with the skill and ability of the entire personuel, has made a very

efficient aircraft factory.
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" Alvan Macauley

PACKARD MOTOR CAR COMPANY
Derrorr, Mrc.

i President and General Manager . . . . . ALVAN MACAULEY
f Vice-President of Engineering - . . . . . . J. G. VINCENT
} Vice-President of Manufacturing . . . . . . . F.TF. BEALL
| Vice-President of Distribution - . . . . . . . H. H. HiLLs
Seeretary and Treasurer . - -« - - . . . I L. JANDROX
Y

Styvee the war period, the principal aviation work of the Packard
Motor Car Company has been the development of motors and planes
by their experimental department. New engines and planes of the
highest efficiency have gone through very satisfactory tests. With
the exception of the Packard aviation engine, Model I.-A.-1650, none
of their air products will be put on the market for the present Packard
engine Model T.-A.-1650 has specifications practically identical with
the famous Liberty, in the development of which this company played
such an important part. AManufacturers and those requiring high-
powered motors are invited to direct their inquiries to the Aviation
Departiient, Packard Motor Car Company, Detroit, Michigan.

B
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STURTEVANT ALRLROPLANLE COMPANY

The offices of the Sturtevant Aeroplane Company are now located
in IFramingham, 3Massachusetts, having been removed from Ja-
maica Plain during March, 1919.

Officers
President NosLE [Foss
Viee-President BENJaMIN S, Foss
Treasurer L. W. EMERSON BARRETT
Clerk: . . . . . . . . .. . . . . HoraTio ALDEN

Directors

NobpLE Foss I, B. FREEMAN
BeExgayMIN S, Foss NeaL RaxNTouL
W. EMERSON DARRETT (IALEN STONE

Winriay A. Gasrox

Chief Engincer . . . . . . . . . . Joux .J. McELroy
Gleneral Superintendent . . . . . . . . S CHANNONHOUSE

Wiuex the Armistice was signed, the Sturtevant Aeroplane Com-
pany had uncompleted orders for D, .4, J. N.-4, D, and V. E.-7 air-
planes, and had attained nearly the maximum production permitted
by the then oceupied buildings.  Plans had been completed for addi-
tional final assembly building to provide for increased assembly of
5 V. E.-7 planes per day.  Production was gradually reduced upon
cancelation 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 policy of the company to hold itself in readi-
ness for production at any time conditions may warrant.

The Acronautical Department of the B. I. Sturtevant Company
has been maintained with small production, and a great many im-
provements and developments have been made in the Sturtevant mo-

tor during the past yecar.
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THOMAS-MORSE AIRCRAFT CORPORATION

Mary Orrier axn PraxT, South 11ill, Tthaea, New York
Avxiuiary Praxt, Brindley Street. Tthaca, New York

President . . . . . . . . . . . . . . F. L Morse
Viec-President L. ... . . . . Winniam T. Tuonas
Treasurer . . . . . . . . . . . . JeroMeE A. TrIED
Seeretary . . . . .. . .. ... RAYMOND WARE
Chief Engincer . . . . . . . . . DB.Dovaras THoMAS

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
gpare parts which were well under waxy.

During the war the experimental department was working on the
construction of four experimental single-seater pursuit machines
built to take the 300 horse-power Hispano-Suiza engine for the En-
gineering Division of the Air Serviee at MeCook Field, Dayton,
Ohio.

As a result of much painstaking effort a special design was devel-
oped employing unusually light weight construction of exceptional
strength.  Particular attention was given to reducing head resistance
to a minimum to secure the maximum speed consistent with a rea-
sonable 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 Tthaca on the 21st of February, witnessed by offi-
cials from Washington and Dayton, a speed of 164 miles per hour
was attained, and a climb to ten thousand feet in four minutes fifty-
two seconds.  The first one thousand feet was made in twenty see-
onds, equivalent to a vertieal aseent at the rate of 34.4 per hour,
which gives a very good idea of its extraordinary climbing speed.
This performance, which is understood to be a world’s record, was
officially recognized by telegram to the Corporation from the Diree-
tor of Military Aeronauties. During these trials, the machine bal-
anced perfectly in the air and was extremely maneuverable at all
speeds. In addition it was found to handle in a most satisfactory
manuer both in landing and taxi-ing on the field.
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The results of the sandload tests on one of the four machines ear-
ried out at Davton by the Engineering 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.  In the case of the
coutrol 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. A= the wing structure itselt did not fail, a subse-
quent test was made upon the Iaminated wood wing beams, resulting
i a factor of safety of over tifteen or almost twice that required.
Although this type of construetion was developed for war machines.
its light weight-strength characteristies are well suited to machines
for peace purposes.

An interesting speed comparizon was made between the Thomas-
Morse type S.-4-(" single-scater advaneed army training machine and
the M. B.-33 pursuit type.  With the 80 horse-power LeRhone 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 Iizpano engine, throttled to approximately 25
per cent. of 1ts maximuum power.

With a view to anticipating the demand for an all purpose two-
seater training or sport machine, two designs, type S.-6 and S.-7, were
brought out.  The former. a tandem two-scater, the latter, a side-by-
side two-scater. hoth fitted with the 80 horse-power LeRhone engine.
These machines were completed in time for the New York ero Show
held at Madison Square Garden in Mareh, and exhibited together
with the 80 horse-power type S.-4-C and the 300 horse-power Hlapano—
Suiza AL B.-3 type.

Joth maehines gave exeeptional performances, counsidering the
horse-power available.  Tn 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, respeetively. 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 onc-half
ponnds per square foot. In 1-op(n1tcd 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 type S.-6, a flexible
dual control was devo]oped \\hleh allows the pupil or passenger to
control the machine in the usual manner through the medium of rub-
ber shock absorber bands conueeting his control stick and rudder
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footbar to the pilot’s controls.  This method of interconnecting 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 inztruction, without, however, actually disconnect-
ing the secondary control.

In June. 1919, the United States Post Office Departiment requested
bids for the construction of ten mail machines to be equipped with
two or three Liberty or IHizpano-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 horse-power Iispano-Suiza engines to carry
fifteen hundred pounds of mail. One of the requirements of the
contract was that the machines must be eapable of carrving the re-
quired mail load with one engine. To most 1t1~f‘1ct0111\' carry
out this requirement, the d(\mn provided for the two power I)ld]ltb
in a eenter nacelle, placed back to back. one driving a tractor pro-
peller and the other a pusher.  This novel an angement 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 construction
which was nscd =0 snecessfully in the pursuit type, fitted with the
same engine. was followed as closely as possible throughout. As a
result the total weight has been Inounht to a minimum of 3,564
pounds. fifty per cent. of whieh is u_wful lond. With this mmsually
large percentage of useful load, it has been possible to restriet the
wing span to forty-five and one-half feet, at the same time providing
sufficient wing area to give a satisfactory landing speed. The two
fuselages are arranged one on each side of the eenter engine nacelle,
with pilot located in the nose of the one at the left and the pilot me-
chaniec in the one at the right. The latter is provided with the
Thomas-Morse type tlexible control. Wi ing radiators are fitted in
the top wing above the engine nacelle, Streamline wire is used
thronghout the wing brdcmg, and all control surfaces are balanced.
The fifteen hundred pound mail load is placed in the center nacelle
between the two engines, and in cach fuselage behind the pilot and
pilot-mechaniec.

The high speed is estimated at 132 miles per hour with full load,
and 102 miles per hour with but one engine, the machine having suf-
ficiently low power loading to enable it to fly satisfactorily or elimb
on one engine. The first machine of this new type was com-
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1. Front quarter view of Thomas-Morse S.-7. 2. Line-up of Thomas-Morse Scouts.
3. Side view of Thomas-Morse M.B.-3 Fighter.
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pleted near the end of the yvear and was tested early in 1920,
Outline specifications of the Thomas-Morse machines brought out
during the year 1919 follow :
THoMAS-MoRSE AIRCRAFT CORPORATION
AIRPLANE SPECIFICATIONS
MODEL M.13.-3, PURSUIT MACIIINE

Dimensions: TLength, T4 ft. 11 in.; span, 26 ft.; height, 8 1.

Areas and Weights: Wing area, 250.5 sq. ft.: gross weight, 2037
Ibs.

Power Plant: One Iispano-Suiza, Model TI, 300 horse-power: trac-
tor propeller.

Performances: Speed, 60-16324 m. p. h.: climb, 10,000 ft. in 1 min.
H2 sec.

MODEL S.-7. ADVANCE TRAINING MACHINE. SIDE-BY-SIDE SEATER

Dimensions: Length, 21 ft. ¢ in.; span, 32 ft.; height, 9 ft.

Areas and Weights: Wing area, 360 sq. ft.; gross weight, 1450
pounds; useful load, 475 pounds.

Power Plant: One LeRhone 80 horse-power rotary: tractor pro-
peller.

Performances: Speed, 38-95 m. p. h.; climb, 6500 ft. in 10 min.

MODEL S.-fi. ADVANCE TRAINING MACHINE. TANDEM TWO-SEATER

Dimensions: ILength, 20 ft. 8 in.; span, 29 ft.; height, 8 ft.

Areas und Weights: Wing area, 269 sq. ft.; gross weight, 1396
pounds; useful load, 472 pounds.

Power Plant: One LeRhone, 80 horse-power rotary: tractor pro-
peller.

Performancess Speed, 40-105 m. p. h.; c¢limh 8000 ft. in 10 min.
MODEL M.B.-4. TWIN ENGINE MAIL MACHINE
Dimensions: lLength, 25 ft. 5 in.; span, 45 ft. 6 in.; height 11 ft.
Areas and T'Vei.r/htsr: Wing area, G453 ft.; gross weight, 5564 pounds;

mail load, 1500 pounds.

WEST VIRGINTIA AIRCRATFT CO.

Marx Orrrces axp PPraxt, Wheeling, West Virginia

Officers
President . . . . . . . . . . . . JJC McKiNLEY
Vice-President . N. A, HaxIixe
General Manager and Vice- Presulent e .. C. H. PuiLrirs

Tur activities of the West Virginia Alreraft Comp(mv since the
signingof the Armistice have been prineipally engineering experi-
mental work in perfecting a “design that would be practl(‘al and cost
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of production would be reduced to a minimum, which would be con-
sistent with durability and eticieney. to carry not less than three
passengers.  The manutacture has been redueed to simply rebuilding
machines for individualz.

Our engineering department reports that their plans for the three
passenger machine are about completed. and we contemplate building
three or four of these eraft 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 temporavily diverted
to other lines, hut at any time when the airplane business justifies
it and shows some signs of stability, our entive plant could be brought
back to its full capacity.

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
President . . . . . . . . . . . Crorce IL. HorUsTON
Vice-President und Gencral Manager . . . . F. B. RENTSCHLER
Vice-President and Clu'cf' Engincer . . . . HENRY M. CRANE
Secretary and Treasurer . . . . . . . Jaues I, Prixce
Sales Manager . . . . . . . . . . Joux R, CAUTLEY
Factory Manager . . . . . . . . . .Harorp L. Pore

Tur Wright Acronautical Corporation has taken over (‘Gl‘tzlill. of
the assets and liabilities of the Wright-Martin Aireraft Corpo.rntlon-
This reorganization is for the purpoese 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 continuil}g tl.le
manufacture of the Hispano-Suiza engine. In order to maintain
its place as the foremost individual acronautical engine builder 1n
this country, the corporation expects to develop new and improved
types of aireraft engines and thus keep abreast of the times.
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In order that the corporation may be in the best possible position
to continue the produetion of improved Wright Hispano engines and
to work out new problems under proper conditions the New Bruns-
wick plant has been =old to the International Motor Truek Company.
This =ale hasx enabled the corporation to purchase a new site on
Frelinghuy=en  Avenue in Newark, upon which a new faectory.
espeeially designed for the needs of aviation engine work. is being
construeted.  Special attention is being paid in the initial construe-
tion to immediate requirements but all plans are being laid out
with a view to expansion, =0 that the factory will be able to inerease
its production with the greatest possible rapidity and with practieally
no interference with operations at any time.

Manufacturing on a small seale will he carried on in the Experi-
mental Dopartment at New Brunswick until the new faetory is
completed.

After the signing of the Avrmistice a period of approximately six
months was taken for the completion of the corporation’s government
contracts.  Since that time a small amount of experimental work has
been carried on for hoth the Army and Navy Departments and at
the present time the 150 horvze-power Model 187 engine is being
produeed in small quantities.

The record made by the Hispano-Suiza engine is too well known
to dizeuss at length. Tt is generally acknowledged to be the most
successful purauit plane engine in the United States. In spite of the
fact that the machine was built for scouting purposes with little more
than two hours fuel capacity, the first airplane to complete the round
trip from New York to San Franciseo withont change of or repair
to engine was a single seater scout fitted with one of the small 180
horse-power Tispano-Suiza engines, notwithstanding the faet that
it was competing with engines over twice its power.

In the New York—Toronto race, although there were fewer than
twenty per cent. of the planes entered using Iispano-Suiza engines,
the first four places in the reliability contest were taken by Hispanos.

At the present time developments for advaneed training planes in
the Army. development for high speed single seater pursuit machines,
and a considerable portion of the development for two seater fighters
is based on Tlispano engines.  In the Navy the program for battle
planes for the fleet, both of the small single scater type and the farger
two seater tvpe, is based on the 180 horse-power Iispano and the
300 horze-power Hispano engines.

el
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1. George H. Houston, President. 2. Henry M. Crane, Vice-President in Charge
of Engineering. 3. John R. Cautley, Sales Manager. 4. I'. B.

tentschler,
Vice-President and General Manager.
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The illustrations accompanying this article show three typieal ex-
amples of plane wmstallarions using the Thspano-Suiza motor.  There
arc a number of others, such as the Thomas-Morze Scout illustrated
elsewhere, but the three shown will serve as reazonable examples of-
developments around the * Wright Hispano.™

The Loening two seater fichter was designed especially to meet
the call of the Army toward the end of the war for a very high speed
two seater machine of great mancnverability.  This machine has not
only shown itz ability as a land ship but is being built for the Navy
as a poutoon tyvpe =caplane.  1ti= cquipped with a 300 horse-power
Type = H 7 Wreight Hispano motor.

The Ordnance Seout was built in response to the request of the
War Department for an ultea high speed single seater machine.  The
performance has heen 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 = H 7 Wright ITispano.

The V.E.-70 or Vought Dluebird, was espeeially developed as an
advanced training machine tor the v Service. 1t has shown very
marked ability for a machine designed for a 150 horse-power motor
and is widely u=ed to-day in the Airv Serviee. It iz equipped either
with 150 horsc-power Type 17 or 180 horse-power Type “ 7
Iispano.

The Wright Acrvonautical Corporation believes in the Wright
Hispano engine and that the developments which are in hand at the
present time make it not enly wise for the corporation to continue in
the acronautieal engine business, but that it is its duty as an American
corporation to do so as it ix the ouly corporation in the United States
which was a large producer of tighting engines. whieh proposes to
continue in the business with aviation engines as its sole produet.

The Wright Aeronautical Clorporation therefore believes in aviation
and the neeessity for a strong organization which will hend its whole
efforts toward the continued development of the aviation engine.
The corporation is in position to accept orvders for Wright Iispano
engines of the 150 and 180 horse-power and 300 horse-power sizes.
1t is developing in a conservative manner other tvpes of engines

which it believes will be needed.  The corporation will undertake
the development of any particular type or engine auxiliary equipment
for the use of private concerns or military establishment in the
United States and abroad.
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Handley-Page at Cricklewood  Field, England, carries 40
people 30 minutes at altitude of 6500 feet,

Eagland {o India.  Four motored Handley-Page piloted by
Major MacLaren and General MeEwen of the Royal Air Foree
arrives in Caleutta, a distance of approximuately 6,500 niiles
from England.

United States Naval non-rigid dirigible A-236 lies from
Key West to Tampa, Cape Sable, Palm DBeach and return
covering approximately 681 miles and maintaining  con-
tinuous flight for 40 hours and 48 minutes,
Lientenant-Commander P, N, L. Bellinger earries 5 passen
gers and 542 pounds additional weight 668 miles in 9 hours
and 1 minute continuous flying.

New altitude record established by Captain Lang, R. AL F,
at Ipswich, England, with passenger. Altitude of 30,500
feet reached unoflicially.
Transcontinental  Patlfinding  Tour. F¥our army Curtiss
JN-4-1T (Hispano-Suiza)  airplanes  complete 4,000 mile
flight in 50 flying hours. Acrial photographs and maps
taken and aerial mail routes and landing fields selected.
Roclaway to. ey West. United States Naval dirigible Cli
(Goodyear) flies 1,450 miles.
New Italian Record. . 1talian biplane, the Marchetti Viekers
Terni, equipped with 200 horse-power Spa motor, and piloted
by Sergeant Elia Lint, attains, under ollicial tests, and over
a closed circuit, an average speed of 160 miles per hour.
Navy airplane successfully Iaunched from dirigible in flight.
Marseilies to Algeria. Licutenant Roget and Captain Coli
pilot IFrench Breguet airplane across Mediterranean Sea, 2
distance of 457 miles in five hours.
Endurance flight. Cape May, New Jersey. Goodyear Air-
ship flies 33 hours. Assuming average speed to have been
40 miles per hour, approximately 1320 miles were tlown.
Annual Flying Circus held at Rockwell Field, San Diego,
California, in which more than 200 airplanes of all types take
part,
}‘aris to Brussels and velurn. TFarman Goliath carrying 17
passengers flies 325 miles in 4 hours and 52 minutes.
New looping record. Licutenant B. W. Maynard, a test pilot
at American assembly plant at Romorantin, France, loops
318 times without losing altitude, flying a British Sopwith
Camel.
British non-rigid airship N.S.11 patrols North Sea for four
days, four hours and fifty minutes with crew of 10.
London to Paris flight. Airco D.H.-4 airplane flies to Paris
from London in 1 hour and 50 minutes.
Licutenant I3, 1. ITarmon, piloting a Lepere bhiplane, 400
horse-power Liberty engine, flies from Mineola, Long Island.
to Washington, in 85 minutes.

248
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Famous Air Pllots—l Lieut. Com A. C. Read, first trans—atlantlc Flight,
Navy-Curtiss N.C.-4. 2. C. J. Zimmerman, Aeromarine, New York to Cuba
and return. 3. Com. J. H. Towers, N.C. -3, Commanding Officer of Trans-
atlantic Flight operation. 4. Lieut.-Com. P. N. L. Bellinger, N.C.-1. 5.
Roland Rohlfs, Official World’s Altitude Record, 34,910 feet in Curtiss
Wasp. 6. Lieut.-Col. R. S. Hartz, Around U. S. in Glenn L. Martin
Bomber.
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Awmerican Speed  Pecord. Thomas-Morse  Scout.  equipped
with 300 horse-power Ilispano-Suiza motor, attains speed of
164 miles an hour at Ithaca, N. Y. recorded as witnessed
and oflicially recognized by Director of Military ANeronauties.
First  Annual  Acronautical  Exposition  of  Manufacturers
Adreraft Association at Madizon Square Garden and 64th
Regiment Armory, New York City,

French Acrial Mail Serviee established between Parvis, Bor-
deaux and Marseilles,

Ttalian Acrial Mail Serrvice éstablished between Padua, Ttaly,
and Vienna, Austria. a distance of 304 miles.

Canada—United States Air Mail, W, . Boeing, in a Boeing
seaplane, flies from Vancouver, Dritish Columbia, to Seattle,
a distance of 200 miles. The trip was authorized by the
Canadian Post Oflice and the bag was otlicially received in
Seattle by the Mayor of that city.

Pilot C. .J. Zimmerman in an Acromarine Model 40 Flying
Boat, meets NS0 Leviathan carrving the 27th Division at
son, and drops a bag of letters of welcome on bhoard addreszed
to Major-General John J. O'Ryan.

Commercial delivery by airplane made in Curtiss N by
Roland Rohlfs for New York department store,— Mineola,
Long lsland, to Mt. Yernon.

Curtiss M_F. boat sent by Commander Scehofield as aerial am-
bulance from FFar Rockaway, Long Island, to St Luke's Hos-
pital, New York City.

150 wile radio telephone conversation.  Secretary of Navy
Daniels talks to pilot in seaplane in tlight.

3 DG airplanes cross Nierra. Nevada mountains at alti-
tude of 14,000 feet, {lving from Mather IField. Sacramento,
to Carson City, Nevada, in 85 minutes, as compared with
average train time of 91, hours.

Marseilles to [Paris. M. Roget covers approximate distance
of 500 miles in 3 hours and 45 minutes.

Lieutenant Cortinez, of Chilean Army, crosses Andes Moun-
tains at altitude of 19,800 feet in British Bristol monoplanc.
Lyon, F'rance—I*}ome, Ttaly. M. Goget makes non-stop tlight
from Lyon to Rome, distance of 634 miles in 7 hours.
light across Condinent,  Major 'I'. (. Macauley piloting
D.H.-4 airplane, arrives at Souther Field, Americus, Georgia,
from San Diego, California, distance of 2,400 miles. in 19
hours {lying time, completing round trip flight in 44 hours
and 15 minutes.

Captain K. ¥. White, piloting D.H.-4 army bhiplane, makes
first non-stop {light hetween Chicago and New York (ity.
An average speed of 106 miles per hour is maintained for
the 727 miles.

Remarkable records muade by Victory Loan Flying Circus.
The circus, composed three flights, cach flight consisting of 13
pilots and many types of airplanes, tours country. Der-
formances given in 88 cities in 45 states. Total of 1,275
flights made, 368 civilians taken as passengers and 19.124
miles {lown.

Sizth Nuational Forcign Trade Convention leld in Chicago
adopts following resolution calling for establishment of sep-
arute depariment of Aeronautics: *° Realizing the unques-
tioned advantages of having the.speediest possible mail and
express service in enabling American enterprise to compete
successfully in securing the speeifications and requirements
of our foreign contracts, this convention urges prompt Con-
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Famous Air Pilots — 1. Capt. John Alcock and Lieut. A. W. Brown, first Non-

Stop Trans-Atlantic Flight. 2. Lieut. Alex. Pearson, Jr., Winner in actual
fiying time, New York-San Francisco Race. 3. Major G. H. Scott, Com-
manding Dirigible R.-34, Round trip Trans-Atlantic Flight. 4. Lieut. Belvin
W. Maynard, first to make round trip New York-San Francisco Race. 5.
Capt. R. Smith and Lieut. K. M. Smith, R. A. F,, first to make flight from
London to Australia. 6. Major R. W. Schroeder, World’s two man altitude
record, 31,796 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 investization of development of the fun-
damental principles of commercial aeronautices, 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 xhould he to pro-
vide the necessary information which will make possible the
use of aerial navigation ax an aid to foreign trade.”
IFinal speed tests on Curtizs Weasp at Garden City show 160.1
to 162 miles per hour with full military load.

World Duration Record.  United States Noaval 19-5-T. flying
hoat remains in air 20 hours and 19 minutes with erew of
four; 1,250 nautical miles covered.

Southeastern Aeronautical Congress meets at Macon, Georgia.
First Passenger Ay SNervice in United Ntates, NMrso Jd0 A,
Hoagland and Miss Ethel Hodges are carried from New York
to Atlantic City and return by pilot Rohert IHewitt in an
Acromarine Model 50 87 Flving DBoat.

Irench muachine elimbs to altitude of 4.860 meters with 24
passengers.

Departure of N.C. 1-3-4 from Rockaway on first leg of Trans-
Atlantic flight.

Martin Bomber flies 650 miles in 7 hours and 55 minutes com-
pleting round trip flight from Macon, Georgia, to Washington.
United States Naval Macchi flying boat establishes altitude
record of 10,800 feet in 15 minutes at ITampton Roads, Vir-
ginia, with one passenger.

German machine flies from Derlin to Stockhalm, 570 miles, in
7 hours.

I‘rench machine flies 690 miles from Paris to Copenhagen in
8 hours.

Navy's free halloon race won hy Lieutenant . D. Collins.
Winner remains aloft 21 hours 9 minutes and covers 420
miles. ’

Navy's C.-5 dirigible (Guodyear) makes record flight of 1.113
miles from Montauk Point, Long Island, to St. Johns, New-
foundland, in 25 hours and 40 minutes on first leg of Trans-
Atlantic flight. Severe storms after landing tears dirigible
from its moorings and carries it out to sea, where it is lost.
Boston to Atlantie City. M. W, llodgden in a Whittemore-
Hamm I-2 biplane with a 90 horse-power engine flies from
Boston to Atlantie City in 3 hours and 59 minutes.

Aerial Mail Service established hetween Chicago and Cleve-
land.

Colonel G. C. Biﬁnt, U. 8. A, flies D.H.-4 army airplane from
Houston, Texas, to Belleville, T1I. 720 miles in 453 minutes.
Harry G. Hawker and Lieutenant-Commander Kenneth Grieve
attempt Trans-Atlantic flight in Sopwith biplane equipped
with 375 horse-power Rolls-Royce motor. Motor trouble
develops after about 1,200 miles are covered and machine is
forced down near passing steamer and pilot and observer are
rescued.

Three-engined Caproni, with crew of eight, makes non-stop
flight from Turin, Italy, to London, Tngland, 600 miles.
Departure of American Aviation Mission to study aviation
problems of foreign countries.

Lands on Lotel roof. Army Goodyear dirigible A-4, piloted
by James Shade, lands on roof of Cleveland hotel.

Irirst visit of surgeon to patient made by Dr. IF. A. Brewster,
Beaver City, in a Curtiss J.N. .
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Licutenant Roget of French Army flies 1.375 miles in non-
stop Hlight from Paris to Moroevo.

First Trans-Atlantic fight. United States Navy’s N.C.-4
(Navy-Curtiss) successfully completes Trans-Atlantie flight,
landing at Lizbhon, Portugal.

N.C4 arrives at Plymouth, England, completing last leg of
tirst Trans-Atlantie tlight.

Establishment of arrial forest patrol.

Baroness de la Roche ascends 12870 feet in =ingle motored
G3 Caudron, breaking world’s altitude record for women.
Regular merchandise delivery begun at Chicago with Curtiss
SN by cloak manuiacturers,

Lieutenant Casale, of French Army, reported to have reached
altitude of 33.100 feet in type 20 Nieuport airplane. This
reading of the barograph is without air temperature and
other correetions.

First non-stop Trans-Atlantic flight,  Captain John Aleock,
pilot. and Lieutenant Arthur Whitten Brown, navigator,
complete first non-stop tlight across Atlantie Ocean in 15
hours and 57 minutes.

L34, largest of bLiritish dirigibles, eruises for 56 hours.
N.C heroes officially dined by the Ameriean Flying Club in
New York City.

First Trans-Atlantic dirigible flight. 134 lands at Roose-
velt Field after having successfully completed the first leg
of its round-trip Trans-Atlantic light.

Non-stop speed record.  Captain L. 11, Smith in a DeHavi-
land Bluehird tlies from San Franciseo to San Diego, 610
miles in 2461, minutes.

R-34 starts on return trip to Fogland.

Curtiss Trans-Atlantic Dinner. Glenn 110 Curtiss host to
naval oflicials, ineludine Lieutenant-Commander A. C. Read,
in honar of first Trans-Atlantie flight, gives dinner at Hotel
Commodore.

W. I Blair pilots Curtiss Neagull from New York to De-
troit, Michigan, via Iud=on River, Darge Canal, and Great
Lakes,

Navy mail left by a destvoyer fleet is brought to New York
from Block Tsland in o seaplane,

Army airship A-+ flight from Akron, Ohio. to Langley Field,
Virginia.  Makes 407 miles in 18 hours.  Lieutenant G. W.
Melntire in command.

R-34 arrives in England completing round trip Trans-At-
Lantie tlight.

Neaplane erosses Alps.  Taddioli, Swizs aviator, first flier to
cross in this type of plane.

Army Balloon School™s carnival at Fort Omaha.

Night altitude flight. Lieutenant C. C. Chauncey in a Lepere
attains an altitude of 20.000 feet at Areadia, Florida.

First permits granted hy Canadian Military authorities for
flight across international houndary are given to Lieutenant
O. 5. Parmer and Ensign G. D. Garman, Americans.

Sid Chaplin Aireraft Company establishes Los Angeles-Cat-
alina Island daily passenger service with Curtiss Seagulls,
first regular passenger-carrying line in United States.

Pome to Englaund.  Licutenant F. Brockpapa makes flight
via Paris in 8 hours, 30 minutes — distance, 950 miles.

Air delivery available for all first class United States mail.
Mediterranean crossed. Captain Marchal, French, flies 450
miles from St. Raphael to Bigerta in 5 hours, 40 minutes in
@ seaplane.
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Nowth American record.  Antoniuv Merolla, the Argentine av-
iator. ascends 16,500 feet in o seaplane with one passenger.
“ Round the rim’ flight.  Licutenant-Colonel 1. 1. Hartz
and Licutenant K. I Harman in a Martin Bomber start
from Dolling IField, Washington, District of Columbia. Com-
plete circuit of the United States is made covering 9,523
miles.

IFirst test by United States Durean of Fisheries of observa-
tion of fish schools from aireraft i= made at Cape May, New
Jersey, with tihe cooperation of Naval Air Station, showing
possibilities of aireraft in research and commercial lines.
Independent Alr Nerviee,  Representative Curry  introduces
hill to establish a Department of Aeronauties, which is re
ferred to the Committee on Military Aftairs.

Flight over the .tndes.  Licutenant Locatelli, Italian, tirst to
cross South American Continent by air — from Duenos Aires
to Valparaizo, S00 miles,

News American altitude record.  Oflicially made by Roland
Rohlfs in Curtiss Wasp triplane when he ascends 30,300
feet.

Flight orer the Sierra Nevadas,  Lientenants 10 M. Fetter
and Tobin 8. Curtiss make a trip from Sacramento, tCalifor-
nia. to Ogden, Utah, 540 miles in Curtizs-MHispano ma-
vhines.

Tndependent Air Service. Nenator New introduees a bhill to
create a Department of Acronauties, which is referred to
Committee on Military affairs.

International  Aireraft  Faeposition, Amsterdam,  Holland.
First exposition in Europe since Armistice.  Among aireraft
flown to the show was an 8 passenger Dlackbnrn which tlew
from Leeds via London and Drussels — <40 miles. 1y night,
planes flew to lLoondon for theater. returning in morning.
10,000 {lights were made during show.

Licutenant J. PP, Corkville with Scergeant J. R Cook in e
pere Iy 186 miles from Arcadia, Florida, to Daytona Beach
in 75 minutes, flving 148 miles an hour at 6,000 feet altitude.
137 miles an howur at allitude of ISJ00 feet. lepere ma-
chine piloted by Major R. W, Schroeder, and equipped with
a 400 horse-power Liherty motor establishes a record at Me-
Cook Field, Dayton, Ohio.

Glides 35 awdles, © Tex ™ Marshall in Thomas-Marse plane.
makes record from altitude of 17,000 feet, when he glides 35
miles, renewing power at an altitude of 6,000 feet.

Pikes Peak cireled by Lieutenants A. Laondrmm and Tra o
THumphries.

London to Madrid. British service plane tlies 900 miles in
7 hours, 45 minutes.

Test Flight. Major S. M. Strong and associates arrive at
Arcadia, I'lorida, completing round trip flight to New York,
2,972 miles in 2,851 minutes flying time. Stops were made
in 20 cities.

Andes again crossed. lieutenant Locatelli, Italian, {lies 750
miles from Santiago, Chili, to Buenos Aires, in 7 hours, 10
minutes.

Madrid to Rome. Aviator Stopanni makes a non-stop flight
of 900 miles in 11 hours, 45 minutes using Italian seaplane.
Plight ocer Canadian Roclies.  Captain A0 C. oy, D. .,
makes trip from Vancouver, British Columbia, to- Leth-
bridge, Alberta. »

Passenger height record. Maurice Walbaum and mechanie
at Villacoublay, climb 25,740 feet.
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Speed record. Colonel H. Bl Clazgett in a DUL-4 flies from
Washington to the Statue of Liberty. 210 miles. in 1 hour,
24 minutes,

Puris to Morocco.  Farman Goliath carrying 10 passengers,
makes 1116 miles in 16 hours, 20 minutes.

One passenger record.  Lieutenant Weiss with mechanician
Begul, both Freach, attains an altitude of 308300 feet in 52
minutes. .

AU-Vmervican Pathfinders. Thirteen army airplanes fly 4,000
miles through 15 states to collect landing tield and mapping
data and stimulate reeruiting.

Pivst mail delivered by flying boat to steamer at sea.  Aero-
marine tlying boat drops bag on forward deck of White Star
liner Adriatic 11y hours after she leaves her pier in New
York.

Lientenunt De Rissiz tlies from Duenos Aires to Asunecion
and return, 1300 miles. in Bristol airplane.

Lagland to Denmark.  Major ¥ Gron with 7 passengers in
Thandley-Page machine, tlies from London to Copenhagen. 640
miles.

Buffalo to New Yorlk, Curtiss 3 passenger Oriole biplane.
piloted hy 1D, Hill, tlies 440 miles in 4 hours, 10 minutes.
Aerial Mail Day in Clevelund. Members of Manufacturers
Aireraft  Association, Officials of Army Air Serviee. and
Aerial Mail participate in ceremony under auspices of Cleve-
land Aere Club and Cleveland Chamber of Commerce.
Adrship over Berlin, With 35 passengers the * Bodenzee,”
304 feet long, cireled Berlin at a speed of 75 miles an hour.
New Yorl=Toronto Aerial Derby. Conducted by American
Flying Cluh,

Curtiss Oriole takes tirst prizes for speed and rveliability
among commereial machines in New York=Toronto Air Race.
Halian dirigible cireles Naples with 20 passengers — arrives
over c¢ity after three hour flight from Rome and makes return
trip in afternoon.

Indian Aerial Mail.  Sites for aerial mail aerodromes have
been seleeted at all the principal eities of Tnudia, excepting
Bombay where land is very expensive. Dritish mails will
he landed at Karachi and distributed over country by sub-
sidiary aerial services.

Low parachute drop. Major O, Tees, . A T., makes 230
foot jump from seaplane into New York Harbor.

Adrplane aeith passenger lands on roof. 1idwin E, Ballough,
pilot, then hops off at Newark, New Jersey.

Timber hunting.,  Captain Daniel Owen, R. A, T, in com-
mand of expedition, hunting timber. locates by use of air-
planes great timber lands in Labrador.

Norwegian fishermen bhuy a seaplane to scarch for herring
shoals.

Npeed record. Sadi Lecointe in Spad flies 125 miles in 48
minutes, 8 seconds.  Performance in Italy, not oflicially ob-
served.

France to Ttaly. Pilot Maneyvol, Freuch, in Morane mono-
plane tlies from Paris to Rome, 1,250 kilometers in 5 hours,
5 minutes.

Npain to Italy.  Aviators Busco and Casatti, flying Nieuport
machine, make the trip from Bareelona to Varise in 5 hours,
A0 minutes, 300 miles.

Naval speed record. Pontoon seaplane, piloted by Lieuten-
ant L. 1. Barin and carrying Licutenant-Commander N. H.
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White, Jr., UL 80 N, commanding Naval Air Station, Hamp-
ton Roads, flies from Hampton Rowds to Philadelphia, cover-
ing a course of approximately 279 miles in 135 minutes at
the rate of 2 miles o minute.

Berlin to Nwitzerland.  Regular  passenger air =ervice is
apened between resorts of these countries.

Whale-hunting with airplanes.  Machines patrol west coast
of Vancouver Island, and when whales are spotted the news
is wirelessed to whaling =hips.

Adr service for Belgian Congo.  An acronautic mission iz
now in the Delgian Congo, organizing a passenger carrving
air serviee. Twelve scaplanes will he used hetween Kin-
chasna and Stanleyville, 1,050 miles.

New altitude record oflicially made by Major 13, \W. Schroe-
der and Lieutenant (. Klfrey who azcend 29,000 feet in &
Lepere airplane. at Dayton, Ohio.

Italy to Hollund. Licutenant Campacil and  petty oflicer
Guarnieri of the Royal Halian Navy eross Alpine mountain
chain in Switzerland with a Savola seaplane. then follow
Rhine to Amsterdam.

Lawson air liner arrives in New York from Milwaukee.
Altitude record. Roland Rohlfs makes a new record of
34,200 feet flying Curtiss Triplane.  Unotlicial.

Cairo to Paris. Commander Vuillemin, French, makes &
trip of 2,500 mniles, stopping at Constantinople and Istris
near Marscilles, using a IFrench service plane.

Hollund  to  FEnglund. Vickers-Vimy commercial  machine
with 8 passengers makes trip from Amsterdam to Hounslow
in 2 hours, 50 minutes.

Itadio test.  Airplane 2,000 feet up sends radio to submerged
submarine. Test is made at Fishers Island.

Austric to Prance.  Lieutenants Story and Dlizence of the
Crzecho-Slovak aviation service make flight from Prague to
Paris via Mayencee, approximately 600 miles.

Twelve passenger Glenn I Martin army transport flies to
Dayton, Ohio, from Cleveland at 117 miles an hour.
Official World’'s Altitude Record. Toland Lohlfs elimbs 34,-
910 feet in a Curtiss Wasp triplane, equipped with a Curtiss
K-12 400 horse power motor. IFor purposes of international
comparison the barograph was read without air temperature
corrections, thus conforming with Kuropean practise.  After
calibration hy the Dureau of Standards, BRohlfs’ barograph
showed a minimum corrected altitude of 32,450 feet. These
readings give Rohlfs the oflicial record in bhoth corrected and
uncorrected classes, his nearest rival being Tuieutenant Casale.
who is reported to have reached an uncorrected altitude of
33,100 feet.

Roland Rohlfs in Curtiss Wasp climbs 19,200 feet in 10 min- -
utes and in the first two minutes of flight climbs 4,800 feet.
Ten minute climb approved by Bureau of Standards.
Swedish record flight. Aviator Rodehn, flying a 260 horse
power Swedish airplane, makes non-stop {light from Ystad
to IHaparanda, 1,420 kilometers, in 71, hours.

N.C.-4 oIl on a recruiting trip.

Army-Navy Balloon Race starts at St. Louls.

New hydro-monoplane allitude record. (aleb S. Bragg with
passenger makes new \\'01‘1(1’.5 altitude record of 18,759 feet in
Loening 300 horse-power Hispano-Suiza hydre-monoplane.
Toening Monoplane, as a seaplane with Twin Floats, breaks
the world’s seaplane altitude record for two passengers,
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climbing to 18,759 feet, developing at the same time a speed
of 131 miles per hour which is =aid to be considerably faster
than any other American Seaplane.

Goodyear airship wins 1021 mile National Free Ralloon
Race. St. Louis, Missouri.

Two man Altitude Flight. Major . W, Schroeder, Pilot. and
Lieutenant George W. Elsey, Obszerver. reach indicated and
uncorrected altitude of 33,335 feet. in Lepere biplane. equipped
with 400 horse-power Liberty motor. The engine was fitted
with a =upercharger and the plane wus otherwise speeially
prepared.  Barographs to the date of this writing had not
been correeted by the Bureau of Standards. MeCook Field.
Dayton, Ohio, where the flight was made, reports corrections
bringing the record down to 31,796 feet.

Boy flies 2,000 miles with mother. A Curtiss Oriole 3 pas-
senger hiplane, piloted by Ralph Bloek arrives at Mineola.
Long Tsland, from Houston, Texas, with Mrs. Seymour E. J.
Cox and her nine year old zon, Seymour. as passengers, es-
tablishing a new record for a c¢ross country airplane tlight
hy eivilians.

New York to Nan Franeiseo airplane reliability test. Race
under auspices of American Flying Club.

Air mail in Colombia (South America). Experimental aerial
mail service starts hetween Barranquilla and Puerto. Co-
lombia.

France to tustralin flight.  Begun by Lieutenant Poulet.
French pilot in French biplane.

London to Australia, 11500 miles. Four machines enter.
Trip earries pilots over three continents and many seas
with a 1,750 mile hop at the end of the journey, from Ban-
doeng (Java) to Port Darwin (North Australia). Captain
Ross Smith left London at 9 o’cloek. November 12, and De-
cember 10 arrived at Port Darwin.

Japan appropriates the equivalent of £125,000.000 for air
service.

Adr mail in Brazil. Brazilian hudget for 1920 ineludes the
extablishment of aerial mail service. CGovernment's loan will
amount to 825,000,000,

lecland sces airplane for first time. Captain Ceecil Farber.
late R. AL F., establishes commercial aviation at Danish 1s-
Iand Colony.

Npeed record between London and Paris.  Captain Gather-
cood, flyving an Airco D.H.-4 machine with a Napier engine
makes a new record of 80 minutes for a distance of 230 miles.
Chinese aviution. The Vickers Company of England con-
tracts to supply airplanes and equipment to the Chinese Gov-
ernment for $43.000,000,

London to Australia flight. Captain George Matthews, Eng-
lish, with Sergeant Kay, Australian, begins 13,000 mile light
in Sopwith two-seater.

Air route covers Finland from Sortavala on the Lagoda to
Murmansk.

The Curtiss Fagle, an eight passenger aerial liner. and first
American three motored machine, makes its first public flight,
Garden City, Long Island, to Washington, District of Colum-
bia, and return. In ten days in Washington it made 82
flights and carried 476 people, mostly United States govern-
ment and foreign goverument oflicials.

Keyport, New Jersey, to Havana, Cube, C. J. Zimmerman
begins 1,421 mile flight in Aeromarine flying boat.
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Key West to Cuba iy Nervice. Three Aeromarine tlyving
hoats, models 50 N7 40 70 40 = L7ty from Key West to
Cuba, inangurating the service hetween these points,

New dloopiag recocd.  Alfred Flamval, French, in military
airplane, Toops 624 times in 2 hours at Villacoublay. France.
R-38, England’s largest aivship, is puarchased by United States
Navy for $2.500.000,

New York to Cuba alr freight serviee is begun.

Glenn L. Martin mail plane, the tirst twin motored mail ship,
hegins service,

Reversible propeller. New  American deviee tested at Me-
Cook Field, Dayton. Ohio, 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, honrs tHyving time.

Acrial flower service from DParis to Copenhagen.  French
plane covers trip with one intermediate landing in Holland,
1n one day, carrying hali a ton of flowers,

Maoroceo 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 na-
chines on other than patrol duty, for the year 1919, up to
November 17th, 1919, to total 57,452, There were 3,399 hours
spent in lighter-than-air flights — approximately 1,000 hours
were spent in patrol flichts of all kinds,

Aerial wmail speed record.  Aun Lo WU F, remodelled DL mail
airplane, cquipped with two Hall-Scott motors, establizhes
new speed record from Washington, District of Columbia, to
Belmont Park. Time, 1 hour, 34 minutes.  Distance tlown,
218 miles: speed, 138 miles an hour. 30000 letters weighing
630 pounds carried.

Havana 1o New Yorlk, Pilot Zimmerman, in Aeromarine
flving boat, malkes retuwrn flight from tHavana.

Adrplane Coast Patrol starts from Mincola, L. 1. Two DH.
machines leave Mitehel Field on flight to Langley Field, Vir-
ginia. extablishing first coast patrol.  The pilots will report
ships between New York and Virginia and in the case of acci-
dent will wireless the position of the dizabled vessels.
Senate Military Aflairs Connnittee hy a vote of 9 to 2, ap-
proves the Senate bill recommending a Department of Aero-
nautics, headed by a member of the President’s cabinet.
Fudurance flight. Goodyear airship tlies 41 hours, 50 wmin-
utes at Key West, Florida.,  Assuming average speed to have
heen 30 miles per hour, the ship prohably flew 1.255 miles.
Three and three quarier miles a minute reported.  Sadi Le-
cointe, French Aviator, said to have attained speed of approx-
imately 226 miles an hour in an airplanc test.  1Te covered
the distance of a kilometer at an average speed of 307.228
kilometers (about 190 miles) an lhour. During some sees
onds of his [light he reached a speed of 364.5 kilometers (226
miles) an hour or ahout 3% miles a minute.

Miveola, N. Y., Hanipton, Va., and Return — Non-stop. 15t
Lieutenant €. K. Duncan and 1st Lieutenant T.. M, Wightman,
in a D.II.-4, flew from Mitchel Field, Mineola, T.. T.. N. Y., to
Langley Field, Hampton, Va., non-stop in 190 min.: and on
the following day rceturn was made in 215 min.
International Aecronautical Exposition held at the Grand
Palais. Paris, France. The commercial application of aerial
navigation was given prominence in this exposition.
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NC-4 Traxs-Arraxtic Fricur
( 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-
cussed 1n Washineton.  The extensive oreanization which charaeter-
ized the N.(". IFlight, (the letters N.C. stand for Navy-Curtiss) the
develepment of the Navy-Curtiss flving boats, and the selection of the
Newfoundland-\Azoves-Lishon-Plvimouth route resulted from these
Washington conferences. 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,
;\"‘\\‘f'nllm_ll;md. fo Lisbon, l)nl‘l'llj_“:l].

Commander John . Towers was designated as Commanding Offi-
cer of N.(', zeaplanes, l)i\'i\'inn 1, New York Department.  On May
Sth the N (-3 (Flagship), Commander Towers: the N.C.-4, Com-
mandine Officer Licutenant-( mnmundvl' A. C. Read ; and the N.C.-1,
(,'Ullllllzl‘n(lim_‘; Ofticer Lientenant-Commander P. N, 1.. Bellinger, left
the station at IFar Rockawayv, Long Island, for Trespassey, New-
foundland. The three planes had all covered this distance by May
15th, the N.C.-4 arriving six days after the N.C.-1 and N.C.-3
Engine tropble caused a deseent on the open sea near Cape Cod, and
by taxiing for five hours brought herself to the Naval Air Station at
(v,hdﬂmm. On May 16th the three N.C\. eraft took the air, bound for
the Azores.  The N.C.-+ was tle first to arrive at Horta, Azores; but
the N.(\.1 111?_1“'1'1(‘; N.C.-3 were not so fortunate. The N.C.-1 lost
her hmlmm and alighted 100 miles west of Flores. The N.C.-3 ran
through fiye hours of rain squalls and fog and finally alighted 45
miles sontheast of I‘(l\d] In landing, howey er, the crews of both
boats found the ocean heavier than they expected. Damage from
high waves which made the resumption of flight impossible, even if
a take-off on so heavy a sea could have been mauaood The N.C.-1,
after running on the surface for five hours, was dleOVCled by the
Steamship [onta. Twenty minutes later the Tonia’s boat took off the
crew. Ap attempt was made to tow the seaplane but the line broke
and after a time the first N.C. flying boat sank.

Meanwhile the 12 foot sea on which the N.C.-3 came down wrecked
hull, struts and control connections. She could not take the aiJ,"
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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 erew
took turns steering, those oft 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 receive but not send, and
Commander Towers learned that the searching ships were looking
for him west instead of south of IFlores.  Rescue seemed improbable,
and the erew 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. Tor 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 can tell.  IFinally 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.-4, arriving at Ponta
Delgada from Iorta 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 H. Towers, the commanding officer of the N.C. sea-
planes, Division 1.

Picking up Lieutenant-Commander Read’s story at Trepassey

Bay:

Landing was made at Trepassey at 9.39 (May 15th) and once again the N.C.
Seaplane Division I was a complete unit. The principal work done here was the
removal of the center forward (low compression) engine and replacing with a
high compression, and the replacing of the three Olmstead propellers (the fourth
had been changed at Halifax) with propellers of Burecau Steam Engineering
design.

In attempting a 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’s
next trial. This time she was successful; N.C.-4 followed and took the air at 10.05
p.o. G. M. T.

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 separated at dark. The functioning of
power plant during this entire run was excellent. Each destroyer was sighted
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Front view of 2 \*a\'y Curtlss N.C.-4 1“lym(T Boat. \Te'u view of N.C. 4 in the
water. 3. Tail group of the N.Cs.
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in turn up to and including numher 16, first by means of the star shells (during
the night only), sccond by the scarch-light=. and third hy the destrovers’ lights.
In daylight the smoke was always picked up tirst, except onee in a while, during
semi-darkness or thiek weather, the scarehlights would he seen tirst.  Several
destroyers were considerably out of position, estimated not more than 12 niles:
some appeared exactly on.

Ran through light lumps of fog from 8 fo S: 15 a.am. 17th, and again at
9: 25, Soon afterward ran into thick fog at 1,200 feet.  Nearly lost control, but
straightened out and got above the for into sunlight at 9: 55, 1400 feet.
Ran between for layer and clond layer, graduaily climbing to keep above fog.
oceasionally changing course or reducing altitude again to avold thick weather.
Saw oceasional glimpses of water. Appeared thick to port. with a strip of clear
sky to starboard. gradually edging to south avoeiding elouds.  Occasional light
rain. Radio compass indieated not much divergence from eourse,  Destroyers

20 and 21 reported thick fog near water. Noo 22 veported visibility 10 miles:
air above fog very smooth. Altitude averaged 3,000 feet.

At 11: 27 sighted southern end of Flores through 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 ahbove the fog, On
the surface the wind was about west, and force of 20 to 25 kuots.

Laid course and picked up destroyver 23, visibility 10-12 miles.  Weather then
thickened.  Missed No. 24 and decided to make Horta if possible.  Sighted
northern end of Fayal, air cleaved in lee of that island.  Rounded Faval and
landed at 1: 15 in a bhight mistaken for Horta in the thick weather. We took
off again at 1: 20, rounded the next point and landed near the Columbia off
[Torta at 1: 23. .

We were held at [Torta by fog and Iater a gale until the 20th.  Meanwhile the
erew of N.C.-1 arrived having abandoned their wrecked plane which later =ank.
Word was also received on the 19th of the arrival at Ponta Delgada of the N.C.-3,
partially wrecked, but taxi-ing in under their own power.

Start was made from Horta at 12: 39 p, s, 20th, wind about 260° later shift-
ing to 300°, 25 knots. Sea rough. Visibility 20 miles or hetter.  Air rough
around Pico, later smoother hut not very good. Destroyers were sighted as
usual.  Passed a rain squall to Starhoard. Sighted San Miguel at 1: 54 and
landed at P’onta Delgada 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 insulficient room to get oll\except with all engines delivering full power
On the 22nd the sea was too rough to even attempt a getaway., We were held
up by this condition until the morning of the 27th, when the sea smoothed down
somewhat, and good weather was reported along the ecourse to Ilishon.

The wind was ahout 250°, foree 20 knots, gradually falling during the day to
nearly a calm at Lisbon. Visibility about 20 miles. Took off at 10: 18. Start
had been planned for daylight hut was delayed on account of starving of port
engine. A new carbureter had heen installed the night hefore on account of a
stifl butterfly valve, and the work had not been done with sullicient care. Pieces
of rubber were found. The carbureter was again changed and funetioned

properly.
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One rather hard porpoise was made in getting away. This caused one gimbal

Q

of the navigator’s compass to jump out, causing an error of 7 to 8 degrees,

although it was not noticed until sometime later. The first destroyer was picked
up apparently in its proper place, but it must have been out of position to the
southward. Numbler 2 was passed 10 or 12 miles to the north of us and only the
smoke sighted. Number 3 was not seen at all. Headed on a more northerly
course, and with the aid of the radio compass. picked up number 4 on the port
bow. All the remaining destroyvers were sighted.

Visibility varied from about 5 miles to 15 to 20 miles. At 1: 02 it was neces-
sary to head 40° to the left of course to pass around a rain squall, but the next
destroyer was later found without diflieulty. At 2: 44 passed between two heavy
rain squalls. At 7: 39 sighted Cape Roca, and passing over the lower Tagus, we
landed at 8: 01 in Lisbon Harbor, and secured to a buoy.

Left Lishon for Plymouth. England, at 5: 29 on May 30th. Circled over the
city before starting out. Destroyers had been placed between Cape Roea and
Cape Finisterre at 50-mile intervals, 10 miles off shore. Weather partly cloudy,
visibility excellent, 8 knot wind from WSW. Encountered a light rain at 6: 30,
but we dodged the worst of it. From 6:45 to 6:56 we were dodging other
small squalls. At 7:05 a leak of unknown origin was discovered in port en-
gine. TIeaded toward land to find smooth water for landing in order to make
repairs. At 7: 21 landed in the Mondego River above Figueire, Portugal. As
the river was full of sand bars, 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 Fervol. Spain, as it was doubtful if Plymouth could be made
before dark. Frequent changes of course were necessary to pass around rain
gqualls.  Visibility remained excellent except for squalls. North of Cape Fin-
isterre, the wind increased considerably from the same direction WSW. Passed
over Ferrel and landed in the harbor at 4: 47. Secured to a buoy, and the U. S.
S. Harding arvived 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 course 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. Reduced altitude until only a few
feet from water with visibility 2 miles. During run from Ferrol to Plymouth
sighted only two out of the six destroyers. Idged off to right last part of run
across Bay of Biseay. Picked up Ras Pt France, at 10: 37. Circled over
Brest at 11: 05, then continued on to Plymouth. Visibility about 2 miles, in-
creasing gradually to 6 or 8. Wind outside Brest 2 knots from N.E,, increasing
to 12 knots crossing the English Channel.

At 1:12 sighted shore of England, Plymouth being slightly off port bow.
Landed behind breakwater at 1: 26 and secured to buoy. Plane and personnel in
excellent condition. The two wing and after center engines were those installed
at Rockaway, and still apparently in good condition. The forward center engine
had heen installed at Trepassy.

The following is a table prepared by Lieutenant-Commander Read
showing times of arrivals and departures:



AIRCRAFT YEAR Boox

Left
Arr.
Left
Arr.
Left
Arr.
Left
Arr,
Ieft
Arr.
Left
Arr.
Left
Arr,
Teft
x\l'l‘.
Left
Arr.

Rockaway
S0 m. ofl (
Chatham
Halifax
Halifax
Trepassy
Trepassy
Horta
Horta
Ponta
Ponta Delgada

L.ighon

T.ishon

Mondego R. .
Ferrol
Ferrol

Specifications of the N.C.-f are:

power. Span 126 feet,

68 feet and 314 inches.

2,380 square feet.

Weight of erew and equipment 1
Total wing area, 2,380 fcc

pounds.

Delgada

Mondego R. ..

2.02 p.ar. 8 May
6.53 roa. 8 May
1.07 pr.ay. 14 May
510 poar 14
12,53 oM. 15 May
059 roa. 15 May
10.05 p.y. 16 ]
1.23 poar, 17 )
12.39 r.a. 20 May
2,24 poy, 20
10,18 AL, 27
S.01T p.oa. 27 May
929 aoar. 30 M
AL, 30 May
[.38 r.ar. 30 May
....... 4.47 roa. 30 0
27 AL M. 31
....... 1.27 p.oars 31 May

Motors 4,
(hor d 12 feet, Gap 1

,200 pounds.

men, cruising mdms 1,400 knots.

Length overhull 45 feet.
Weight of ship ready to fly 1,600 pounds.

ELAPSED TIME
IN AIR

4 hr. 51 m.
4 hr. 3 m.
6 hr. 23 m.
15 hr. 13 m.

I hr. 45 m.

Liberty, 400 horse-

3 feet, Length over-all

Total wing area

Total weight 2,800

Air speed 80 knots, crew 6

First Non-Stor Frranr Across Arnaxric

Frying at the

(June 1+4th)

ate of 117 miles an hour the Viekers-Vimy machine

piloted by Captain Jack Alcock with Licutenant Arthur Whitten

Brown as navigator, which

14th, 1919, crossed the Atlantic in fifteen hours
utes, landing on the Irish Coast at Clifden, thus achicving the first
non-stop flight from North America to Europe.

Captain Alcock made his hndlng at 8:40 A. ar., June 15th, (Green-

wich Time),

unfortunately, owing

left St. Johns, Newfoundland,

on June
and fifty-seven min-

to the muddy ground, burying

the nose of his machine, thereby preventing a continuance of the

flight in the same plane to Tng]and

severely injured in the accident.

The two airmen were not
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The 1.956 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.  Farly 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 sce the workings of the speed
indicator.  Captain Aleock lost all sensze of the horizon: and the
plane looped and stunted.

The winds were favorable all the wav — northwest and at times
southwest.  The engines ran well with the exception that one exhaust
pipe blew off and made the pilot very deaf.

The flight must be regarded as a splendid demonstration of Lien-
tenant Brown’s ability as a navigator.  The voyvage ended exaetly
where Brown =aid it should.

The prize of $50.000 offered by the Tondon Daily Mail was divided
between Aleock and Brown.

Specifieations of the Trans-Atlantic  Viekers-Vimy Rolls are:
Motors 2 Rollx Royee Eagle VITT, 400 horse-power.  Fuel eapacity
865 gallons, oil capacity 50 gallons, which gives the machine an
endurance of 2,440 miles.  The span of both upper and lower planes
13 67 feet. the chord 10 feet 6 inches the gap 10 feet, the overall
length 42 feet » inches and the overall height 15 feet 3 inches.  Wing
area 1s 1,330 square feet.  The maximum speed is 100 miles an hour.

Tur First Amsire Vovace Across Titr ATLANTIC

Tne first Trans-Atlantic flight by lighter-than-air craft 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
R-34, commanded by Squadron Leader G. 1. Scott, R. A. T., took
off from East Fortune, Scotland, on the morning of July 2nd and
landed at Roosevelt Field, Mineola, Long Island, shortly after 9 A. ar.
July 6th.  According to the ofticial ]dg, the air distances covered
were as follows: Irom EKast Fortune to Trinitvy Bay, Newfound-
land, 2,030 nautieal miles; from Trinity Bay to Roosevelt Field,
1,080 nautical miles. The total distance of 3,130 nautical miles,
not eounting the drift, was covered in 108 hours and 12 minutes, that
is, at a speed of 29.2 knots. :

When the RR-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 pussage the airship tlew at altitudes varyving from 400 to 7.000
feet. On shaping her course down the coast from Newfoundland,
the I-54 ran inte vielent thunder storms, with winds at 50 miles
per hour, which slowed dewn her progress considerably.  The fuel
supplv was getting low and the commander conzidered the advisability
of making DBoston and sent out radio calls for assistance.  Shortly
afterwards=. however, the wind veered and enabled the R-34 to reach
loozevelt Field unassizted.  There, Squadron Teader Pritehard,
Executive Officer of the R-34 jumped overboard by parachute from
an alritude 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 TField, the R-34 was on
one occasion nearly torn from her moorings by violent gusts and was
only saved from disaster by the <kill of the American handling party.
The Eastward passage was imade 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, wheve 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 throughout most of the journey.

The officers, erew and passengers of the T-34 totaled 30. Squad-
ron Leader G. 1. Scott was the commanding officer.  Air Commo-
dore E. M. Maitland represented the British Air Ministry, and Lieu-
tenant-Commander 7. Lansdowne represented the United Stntfas
Naval Air Service on the trip to Ameriea. On the return trip
Coloncl William N, TTensley, 17, S, AL S.. was a passenger.

Specifications of the R-34 are: TFive Sunbeam Motors — 250
horse-power, length 643 feet 3 inches, height 91 feet S inches, beam
T feet.  Gas capacity 2,000,000 cubie feet.  The hull is of Stl‘eﬂl}l-
line shape built of duralumin girders and in scetions that vary n
size.  All along inside the keel is a triangular keel space, down the
center of which is a girder covered with plywood, about one fO(.)t
wide which forms a walking way and on each side of this is a fabric
onter cover of the ship which must not be walked on. At intervals
along each side of the gangway are fixed upright cylindrical petrol



Crew of Martin “ Round the Rim” Bomber. Left to right: ieut Col. R. S. Hartz,
mon, pilot; Sergt. Jerry Dubois,
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tanks and a water tank, water ballast bags. parachute and hammocks.
The erew =pace i= near the forward car and here the whole width of
the keel is tloored.  DBelow the keely aeeessible by ladders, are four
carz or gondolas,  The forward ear contains the control department
and the wireless eabin.

Rovxp tne s Fuieor
(JJuly 24th to November 9th)

Tue longest flight vet attempted in the United States was begun
by the Air Service July 24th, and ended November 9th, 1919, Lieu-
tenant-C'olonel 10 S0 Hartz, commanding, with Lieutenant T, .
Harmon, assistant pilot, and M. S, F., 8,0, Harding and J. Dobias,
mechanie, started in a Glenn L. Martin Bomber from Bolling
Field, Washington, Distrier of Columbia, and made a complete eir-
cuit of the United States, a distance of 9,523 miles.

Colonel Hartz took a rim around the conntry route, which traversed
thirty-one states and required him to eross the continent twice. Ie
passed over or near 95 eitics, 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 Service and
chart routes and loeate 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 22314
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 rccord 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 nceessary, fogs, haze, and ecross currents of
air. He studicd the country over which he flew and noted on his
maps where good emergeney landing ficlds might be found and
where the dangerous stretehes were located.
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The machine made 100 flights altogether in going the 9,523 miles.
It required approximately 104 hours and 21 minutes to » eirewt?®

aviate ” the United States while hix total flving time was 114 hours
and 25 minutes,

During the trip the bomber’s motors consumed 5,
gasoline and 294 gallons of oil.  The greatest altitude 1(\‘10110(1 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
flying over Bultimore it was found that the oil and water tanks were
leaking.  These were repaired by Muaster Eleetrician Tobias while
the plane was moving 90 miles an hour, 5,000 foet over the city, from
a position on the wires heneath one of the wings.

Specifications of the Alartin Night Bomber are:  Two Tiberty
Motors, 400 horse-power.  Length 46 feet.  Width 71 feet. 1lcight
14 fec‘r biplane panels, four wheel Lnding gear.  Weight, emptys
5,600 pounds; gasoline supply 285 gallons; erew, 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 fect in

21 minutes.

225 wallons of

NEw York—Toroxto Arrraxe Racr axp Haxpicar CoNTEST
(August 25th—30th)

Tuor New York—=Toronto and return race, conducted by the Ameri-
can Flying Club was the biggest acronautical sporting event in the
history of aviation.

Fifteen civilian and thirty-seven army airplanes of many different
types participated. Contestants were permitted to start from either
New York or Toronto. Compulsory stops of thirty minutes werc
made at the control stops of Mincola, Alhany, gyrlouso Buffalo and
Toronto.

Repairs and fueling were carefully noted in the pilots’ log hooks
and log hooks kept at control 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 fifty-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, hut
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notwithstanding these difficulties several speed records were estab-
lished, the most noteworthy heing that of Licutenant B W, Maynard.
who, piloting a D.H.-4 with a four hundred horze-power  Liberty
Motor, made an average speed of one hundred thivtv-three and eight-
tenths miles an hour for the entire distance of ten hundred and forty
miles.  The handicap contest, in which the machines competed
against their own theoretical still air performances, was won by
Majer Rudolph Shroeder, piloting a Vought V.IE.-7, equipped with a
one hundred and fifty horse-power Hispano-Sniza motor.

Roland Rohlfs, ]nlotmg a Curtiss Oriole with a 150 horse-power
Kirkham motor, was the first civilian to finish and establizhed the
fastest time among the civilian entries,  Jle also wonr first eivilian
place in the ITandicap event.

Ronnrs Brearks Worno's Arrrrepe Recorp

When Roland Rohlfs, chief test pilot for the Curtiss Aceroplane &
Motor Corp., climbed 34,910 feet above sea level, starting from
Roosevelt Ticld, Mineola, 1.. T., Sept. 18th. not only did he establish
a new official wm]d s record, but revealed the p()»ll)llltlm that arve in
the upper air for commercial and pleasure flving.

Rohlfs’ flight breaks his July record of 30,400 feet and also far
Surpasses the ﬂ]tlhld(‘ reported to have been reached by Licut. Casale,
of the Freneh army. Casale’s barograph showed 33,100 feet, with-
out air temperature or other corvections.  Under rules followed in
Europe, it was not ncecessary for Casale to have such correetions
made. For purposes of international ('()mp‘n'ison. therefore, a sim-
ilar reading of IRohlfs’ barograph is given.  According to the re-
port returned by the Burcau of Standards, after the instrument had
been calibrated, this shows that he reached an official altitude of 34,
910 fect. After the air temperature corrections were made, a nini-
mum altitude of 32,450 feet was shown. TRohlfs thus holds the
world’s altitude 10001‘d in both uncorrected (European) and corrected
(American) 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 cylinder Curtiss 400 horse-power at 2,500 revolutions per
minute. The engine did not have a super-charger; nor were any
special fuel arrangements made. Weight per rated horse-power 1.70
pounds. Fuel Tank capacity 67 O"allons 0il capacity 6 gallons.
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Span (all planes) 31 feet 11 inches. Chord (all planes) 42 inches
gap (between upper and middle planes) 42 inches gap (between
middle and lower planes) 35%¢ inches. Wing areas, upper 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 p.murh Tuel
400 pounds, oil 45 pounds. Performance: 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 economie speed 550 miles,

o
=

Tie TraxscontivexTar, CoNTEST

Tur greatest aerial contest in history under the direction of the
War Department and the American Flying Club was begun on the
morning of Oectober Sthy, when sixty-four airplanes, of all types,
started on the trip which required them to eross the continent twice,
New York to San Francisco, a distance of 5.402 miles.

The p].mm left from the Atlantiec and Pacifie coasts simultane-
ously ; forty-nine taking off at New York and fifteen at San Francisco.
.L]memnt B. W. Md)n.nd, 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 contest for elapsed time, in nine days, four
hours, twenty-six minutes and five seconds. Tis nearest competitor,
(,uptzun J. O. Donaldson, finished the round trip in nine days, twenty-
one hours, five minutes and twelve seconds. Captain L. H. Smith
was third, having taken eleven dayvs, two hours, fifty-one minutes
and twelve seconds to make the 5,400 miles.

In the contest for actual flving time, Lieutenant Alexander Pear-
son was declared the winner, his time being forty-eight hours, four-
teen minutes and eight seconds. Lieutenant L. H. Smith was second,
it having taken him fifty-four hours, fourteen minutes and thirteen
seconds to make the double crossing. Third place was won by Lieu-
tenant .. S. Worthington, who made the round trip in fifty-four
hours, twenty-one minutes and fifty-five seconds.

The order of finish allowing for handicaps was: Pearson, May-
nard, Hartney, Smith, Worthington, Donaldson, Manzelman and
Reynolds.

The purpose of the race was to demonstrate the despatch with
which battle planes could be flown from coast to coast ; to compile data
which would 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 Pacitie coasts is entively praetieal:
and to prove the commercial value of the airplane.

The total distance of the route from Mincola to San Francizco was
2,700 miles.  Between these two points, stops were required at twenty
controls, at the following points at which stops of at least twenty
minutes and not more than forty-cight hours had to be made. The
control stops were Binghamton, Rochester, and Buffalo, New York:
Cleveland and Bryan, Ohio: Chicago and Rock Island, Tllinois;
Des Moines, Towa; Omaha, St. Paul, North Platte and Sidney, Ne-
braska; Cheyenne, Wolcott and Green River, Wyvoming: Salt Lake
City and Salduro, Utah; Battle Mountain and Reno, Nevada: and
Sacramento, California. The average distance hetween eontrols was
123 milez.  The shortest jump was fifty-six miles between Rochester
and Buffalo, the Tongest, 180 miles between Buffalo and Cleveland.
The altitude of the land at the lowest control, San IFrancisco. was
fiftcen feet; at the highest, Woleott, Wyoming, 6.623 feet.  Time
changed at C'leveland, North Platte and Salt Lake City.

The contestants covered a total of 124,777 miles, a great many
times under adverse weather conditions,  The race served to layv out
the first transcontinental air route, with stops at not more than 180
miles apart. Tt also proved the necessity of weather reports and
other meteorological information for pilots on eross eountry flights.
Much valuable technical 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.

T.oxpoN—AUusTRALIA I'rnicTrT
(November 12th—December 10th)

Tre longest flight during 1919 — the Tongest 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 crew 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.  Thence he continued eazt until he reached Rangoon, turn-
ing southward at that city. making a number of stops along the
Malay Peninsula and in the Tzland: of Oceanica. Tle arrived at
Bima. on Sunbawa I:land. near Java, Deeember sth, and flew across
the channel to Port Darwin, near the northern-most tip of Australia.
December 10th.

Specifications of the Australinn Viekers-Vimy-Rolls are:  Mo-
tors 2. Rolls Royee “Fagle,” Mark VITI, 400 horse-power.  Fuel
capacity 516 gallons, oil capacity 40 eallons.  The span of both
upper and lower planes 1= 67 feet, the chord 10 feet 6 inches, the
gap 10 feet ~ inches and overall length 42 feet & inches, overall
height 15 feet 3 inches. The wing area is 1.330 square feet.
Weight of machine empty is 3 tons, when carrving her full load on
the flight to Anstralia, eonsisting 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 00 pounds), the weight fully
loaded is 574 tons.  Maximum speed is over 100 miles per hour.



APPENDIX
I
U. S. AIRCRAFT MARKINGS

Since demobilization U. S. Army and Navy aireraft again display the * star
insignia 7 of pre-war days.

It consists of a red cirele inside of a white. five-pointed star, inside of a blue
circumseribed eirele. The circumference of the inner cirele is tangent to the
lines forming a pentagon made by connecting the inner points of the star. The
inner circle is red, that portion of the star not covered by the inner cirele is
white, and that portion of the circumseribed cirele not covered hy either the
inner circle or star is blue; the colors to he the same shades as those in the
American IFlag.

Insignia are placed on the upper and lower surfaces, respectively, of the
upper and lower planes of each wing in such position that the eircumierence of
the circumseribed circle shall he tangent to the outer tips of the planes, One
point of cach star is pointed directly forward and the diameter of the insignia
is 60 inches.

In addition to the *‘star insignia” United States aireraft bear on the rudder
three equally wide vertical bhands —red. white and blue.

No provision exists in the form of a law for the marking of United States
civilinn aireraft. The nationality mark assigned to the United States by the
International Air Navigation Convention is the letter * N (Sce Chapter 1V).

1L

ARMY AIR SERVICE RATINGS
Following are the ratings for flying personnel in the Army Air Service.
Officers
PILOTS
Airplane.

RESERVE MILITARY AVIATOR (RALAL)., recently changed to ATRPLANE
PILOT. This R.M.A. rating was given to flying cadets (student pilots) upon
satisfactory completion of {lying training and upon accepting commission. * Air
plane Pilot” is now a substituted term for * Reserve Military Aviator,” from
Octnber 16th, 1919.

JUNIOR MILITARY AVIATOR (J.M.A.), Established hy Act of Congress,
July, 1914. Tt could be earned by Regular Army officers only after passing certain
prescribed tests. Under regulations of November, 1917, Reserve Military Aviatovs
and temporary officers commissioned under Act of July 24th, 1917, could be rated
as J.M.AJs 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 in time of
war, except that in time of war, any R.M.A. who especially distinguishes himself
jn active service may, upon proper recommendation and approval, be rated as
J:M.A.

MILITARY AVIATOR (M.A.), Instituted by Act of Congress, .July, 191&
pormally given to Regular Army officers only after having served three years us
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Air Service Commissioned Insignia. Metal. 1. R.M.A. (obsolete) Airplane
Pilot, T.M.A., M.A. 2. RAML.A. (obsolete) Dirigible Pilot, IL.M.A., M.A.
3. Aerial Observer, Aerial Gunner, Aerial Bomber. 4. Air Service Insignia
worn on collar.

. Air Service Enlisted Tnsignia. Cloth. 1. Enlisted Pilot. 2. Aviation Mecha-

Q

nician. 3. Balloon Mechanician.
Naval and Marine Air Service Commissioned Insignia. Airplane Pilot. Kite
Balloon Pilots.

Naval Air Service Petty Officers’ Insignia. 1. Chief Quartermaster. 2. Car-
penter’s Mate, 1st class. 3. Machinist’s Mate, 2nd class. -

. U. S. Aerial Mail Insignia.
. Approved Design for Marking U. S. Government Aircraft.
t. Design used by U. S. Air Service Airplanes in A. E. F.
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a JOIM.A, but in time of war any officer or enlisted man who especially distin-
guishes himself in active service may be so rated.
Balloon and Airship.

RESERVE MILITARY ARRONAUT (R.OLA.), Under Act of June 3rd, 1916,
after complying with certain tests and practical work. halloon and airship pilots
ean be rated as such. But none was ever so rated.

DIRIGIBLIS PILOT. Rating established under Army Regulations, October
16th, 1919, for oflicers of. detailed in, or attached to the Air Service, who have
demonstrated that they possess the required qualifications,

JUNTOR MILITARY AERONAUT (JALA), Same as under Regulations of
November 1Gth, 1917, above.

MILITARY AERONAUT (M.A.), Same as Military Aviator.

OBSERVERS
Airplane.
AERIAL OBSERVER is the rating given the graduate of a school of aerial
observation.
Balloon and Airship.
Same as ahove.
Dirigible.
No provision for rating of dirigihle observer.
GUNNERS

AERTAL GUNNER is the rating given the graduate of a school of aerial gun-

nery, either in airplane or airship.

ROMBIRS
AERTIAL BOMBER is the rating given a graduate of a school for aerial homb-
ing, either in airplane or airship.

R.M.ACs (Airplane Pilots and Dirigible Pilots), JOMM.As and M.A's receive
25, 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.

Inlisted
ENLISTED PILOT
Same tests prescribed as for Airplane Pilot.

AVIATION MECHANICIAN 1

A rating given 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 centum of the authorized strength of the Air Service. Ex-
amination will he technical as well as practical and will include maintenance
and repair of airplanes, 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 1
Same as aviation mechanician, with the exception of theory and practise. Ex-

1 Not necessarily flying personnel but may bhe 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 DBalloon Mechanicians on flying status, receive
50 per cent. increase in pay while on flying duty.

U, S Navan Ak Servicr

Following are the ratings of the flving personnel in the Naval Air Service:
NavarL Aviator (N.A.)

NAVAL Aviator, Seaplane (N.A. (S.))
NavaL Aviaror. Dirigible (N.A, (D.))
Krre BarrLoox Prror (K.B.D.)

In the nomenclature used by the Navy “aviator’ indicates the pilot of any

power aircraft.

U. S, Aerian Main Servier
Following are the ratings of the personnel (flying and non-flying) of the United
States Acrial Mail Service:
Piotr (P.)
OrrrciaL (O.)
Mecnaxic (ML)
Crerx (C.)

Britisit Royar Amr IForck
PILOT. .. oo i (MAY BE OFFICER, CADET, OR SERGEANT.)
OBSERVER. .« .o iveiiaen e (MAY BE OFFICER, CADET, OI! SERGEANT.)

FrENCH AIR SERVICE

PILOT-AVIATEUR MILITAIRE. .. .o oo it i e e MiLiTAry Prror
OBSERVATEUR. v ittt it e e e s cte i iae it i MiIiLITARY (OBSERVER
ALROSTIER. « o o it i ettt it et i i e e e e BALLOON  OBSERVER
AT RONAUTE . L .ttt e e e et e e et i ians DinricisrLe Piror
PILOTE-BOMBARDIER. . o vttt it et et oot e e e e e BoyuiNg P1ror

PIL.OTA DA DBOMBARDMENTO .« o oot v e vt vee e eee v o Boanixg PiLot
PILOTA DA RICOGNIZIONE . .o v ot i e i ieeae e e ScouTiNGg Prror
PIiLotA DA CACCIA . .. v vt i e e Piror
PIiLOoTA IDROVOLANTI . .o u vt v e innoaaecnennen o Lot
OSSERVATORE D’AEROPLANO, .o .o vnvvrrvoanensnn. AERIAL OBSERVER
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CORRESPONDING ARMY AND NAVY RANKS IN THE UNITED STATES, GREAT BIRITAIN, FRANCE AND ITALY

UNITED STATES
ARMY

(ieneral
Lieutenant CGeneral

Major (iencral
Brigadier General
Colonel
Lieutenant Colonel
Major

Captain

Tirst Licutenant
Second Lieutenant

NAVY
Admiral of the I'leet
Admiral
Viee Admiral
Rear Admiral

('aptain
Cfommandecr

[icutenant Commander
Lieutenant

Lieutenant Junior

Grade
Ensign

** Temporary rank only.

ROYAL AIR FORCE1

Marshal of the Air
Air Chief Marshal
Air Marshal

Air Viee Marshal
Air Commodore
CGroup Captain
Wing Commander
Squadron Leader
IFlight Lieutenant
Flying Officer
Pilot Oflicer

v

GRrREAT BrReraiN
ARMY
Field Marshal
(feneral
Licutenant General

Major General
Drigadier Genera
Colonel
Lieutenant Colonel
Major

(aptain

First Lientenant
Second Lieutenant

]!l

NAVY
Admiral of the ITleet
Admiral
Viee Admiral
Bear Admiral
Commaodore
Captain — 3 years
Captain — under 3
yours
Lientenant — 8 years
Lieutenant — under 8
vears
Suhb-Licutenant

1 No country outside of Great Britain has distinet rank titles for the aerial forces.

Note:

We are unable to secure Italian Navy Ranks at present time,

['RaNCE

ARMY
Maréehal-Gonéral
Maraehal de Franee
Géncral e Corps

dTArmie

(téneral de Division
General de Brigade
C'olonel
Lieutenant-Colonel
Commandant
Capituaine
Licutenant.
Sous-Lieutenaut

FraNce
NAVY
Amiralissime
Amiral
\dee-Amiral
Contre-Amiral

Capitaine de Vaisseau

Capitaine de Frégate
Capitanine de Corvette

Lientenant de Vaisseau
Enseigne de Vaisseau
— 1 re clagse

Fuseiznede Viisgean —

2 e elasse
Aapirant de Marine

ITALY
ARMY

Gienerale
Tenente Generale

Muygrgior Generade
Drigadier Generale
Colonello

Tenento Colonello
Maggiore
Capitano

Tenente
Sottotenente

NIANAdAY

T8¢
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v
ORGANIZATION OF UNITED STATES ARMY AIR SERVICE
Director of Air Nerrvice

Magor GENEraL Coas. T MeNOHER

CoLONEL O. WESTOVER. . ...ttt i i i e s FErecutive
LieuTteNaxT-CorLoNEL S, W, FITZGERALD. . ..., .. {ssistant F.weecutive
Magor B. D. Fotrrors............ ... ... ... Liquidation Dirision
CoroxeL W, J. KENDRICK. . ... .. oo Cluims Board
Ar Atracues (Foreign)

CoLoNEL A. .. FULLER................ President, Advisory Bourd
CoLoNEL W. F. PEARSON .. ... ... ... Administrative Iweeculive
CoLoNEL J0. AL TRUBY . . ..o e Wedical Division
Lievrexant-CoroNen o M. ANprREWS. ... 0. .. .. Inspection Division
LirvrtexaxTt-CoroNzkn R B, LiNcoLs. ... ... ... Personnel Division
Livurexaxrt-CoroNkn J. E. Fieren. . ... .. .. ... Finance Dirision
CAPTAIN A, R. TRABOLD. . ... ... L. Wiscellauneous Division

Information (roup

LievTeNANT-CoroNeL H. DML Hickas. ... ... ... L. Chief of Group
CarraiN A J. CLAYTON .. ... oL teting Assistant to Chief
CapTAIN J. 1o MOORE. v i i Collection Division
Ligvresast C. H. DoraN, Jr........ . ... L. Library Division
LicuteNaxt T. J. Rowe. . ... .. .. .. ..., Reproduction Division
MAJOR ERNEST JONES. ... ... .. Dissemination Dirision
CAPTAIN A, J. CLAYTON .. ..ot i i e Special Division

Training and Operations (Group

BRIGADIER GENERAL WM. MITCHELL............... Chief of Group
CoroNeL T. DEW. MILLING. . ... ... .. .. ... .. Assistant to Chief
LaeUuTENANT-CoLONEL W. C. SHERMAN. .. ... ... ... Training Division
LieureNaNT-CoLoNEL LESLIE McDinn. . ... ... .. Operations Division
CoroxNer C. DEF. CHANDLER.......... Balloon and Airship Division
Supply Group
CorONEL W. E. GILLMORE. .« oo vv e e o, Chief of Group
Magor RAYCROFT WALSI. . ... .. ..., Assistant to Chicf
CoLoNeL T. A, BALDWIN. . ... ... o o, Property Division
CoroNerL C. G. HAaLL.. ... ... ... ............ Procurement Division
LiruTENANT-COoroNEL A, W. ROBINS......... Requirements Dirision
CoroNeL C. G. HaLL....... Materials Disposal and Salvage Division
CoLoNEL T. H. BANE.......0viine ... Engincering Division
VI

OFFICERS ON AVIATION DUTY IN THE UNITED STATES NAVY

DEPARTMENT

NAVAL OPERATIONS

Planning Division

CarraIN T, T. CravEN — Director of Naval Aviation.

CoMMANDER W. J. GILES — Assistant Director Naval Aviation.
CoMMANDER K. WuITING — Aide for Heavier-than-Air — Naval Aviator.
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Coxyaxper L. 1.
Aviator.

Coxymaxper W. G. CuiLp — Liaison — Naval Aviator.

LiecTteNaNT-CoMMANDER R, E. Byrp — Naval Aviator.

LIEUTENANT J. 8. FrrToN., Jr.—

LIECTENANT (jg) L. B. AvERiLL —

Operating Forces

LigvtexaNT-CoyMyanner H, C. VAN VarLzau — Naval Aviator.

Ingpection and Nurvey

Test Board

LigvtExanT-ConMaNpER V. C. GRIFFIN — Naval Aviator.

Communications

Pigeons

LieuTteENaxT (jg) J. J. McATEE.

Bureau of Navigation

Personnel

Lievtesa~xTt-CoMmymaxper H. B. Cecrn

LirtTENANT-CoMMANDER R. M. GRIFFIN.

LievTENANT 8. B. Fry — Naval Aviator.

LievTteNaNT (jg) Y. W. Maxx.

Photography

LirvTENANT W. L. RicdarpsoNy — Naval Aviator.

FNsicy D, L. Browx.

Recruiting

LIECTENANT (jg)G. D. AxpERsoN — Naval Aviator,

Aerology

LiEvTENANT (jz) C. M. Kevskr.

Bureaw of Construction and Repair

Coxyaxper J. C. Huxsaker (CC).

LIEUTENANT-COMMANDER Garraxp FurLtox (CC).

LieoTeNanTt (T) Fraxk M. Saaru (CC).

TJEUTENANT (jg) G. R. Agey.

LIECTENANT (jg) Ciarres E. Bavcu — Naval Aviator (D)

LIETTENANT (jg) WILLTANM G, Browx (CC).

LIEUCTENANT (jg) Cuartes H, Cuatrienp (CC),

LIEUTENANT (jg) WarTer S. Dient (CC).

LirvTENANT (jg) Carn B. Harper (CC).

MAXFIELD — Assistant Lighter-than-Air Division — Naval

TLIEUTENANT
LIEUCTENANT
LIEUTENANT
LIEUTENANT
LIEUTENANT
LIEUTENANT
LIBEUTENANT

(jg) J. J. Ibk.
) Rayaronp D, MacCART.
) CHARLES J. McCARTHY.
(jg) Fraxx G. Oscoon.
) Ebpwarp W. Rouxns — Naval Aviator.
jg) WALTER G. WiLsox (CC) — Naval Aviator.
(jg) G. V. WirtLe (CC).

ENsIGN, Tuonmas J. CONNELLEY — Naval Aviator (D).

18T LiIEuTENANT G. B. NEWMAN

Naval Aviator — U.S.M.C.

Bureaw of Steam Engineering
Coyyaxprr A. K. ATKiINs.
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Coxnyraxpenr 110 1N Dyen.
Tn-‘L‘Tr\'A\“r—CO\x\m\‘m-'l- SOML Kravs,
LisvtENaNT H, S0 ALbexN,

LigvTENANT (. I‘. Gloon.

LicvrtexaxT H., W, RoveurLEy -— Naval Aviator.
LigvtENANT (jr) J. C. JENNINGS.

LizvreNaxTt (jg) K B. Kocer — Naval Aviator.
LigvTENaNT (ju) J. ¢ LitTie.

Exsiox Fravk MinLen,

Bureaw of Ordnance

CoMyaxNpER A, O, STOTT.

LisvrexaxT (1) D P, DoNNELLY.

Bureauw of Supplies and Aceounts

Coxyanper H. 1. Layxar (P.CL).

Bureaw of Yards and Docles

Goxyraxper Kirpy Syt (CLC).

VI
UNITED STATES AFRIAL MAIL OFFICIALS
OTTO PRAEGER oo o 2nd Assistant Postmaster General
J. B. CorrivoN . . . . . . . . Aeneral Nuperintendent
Dr. T.. T. BussLer . . . . . . . . . Clhief, Maintenance

J. CLARK FDGERTON Chicf, Flying
Jxo. T Jorpax (‘hief, Construction
Gro. 1. (CONNER Chicf Clerk

15, T, SeaNrow Y . .. Clief, Supply

A. J. WIiLLOUGUBY
Crras. I. STANTON
Giro. O. NOoBLE

In Charge of Radio
.\upc:zn/cnrlr nt of Fastern Dirision
Superintendent of Western Dirvision

Epw. McGrati lssxslunt Superintendent of Western Division

VIII
UNITED STATES ARMY AIR SERVICE VICTORIES

The following list contains the names, rank and number of last serviee forma-
tion of oflicers of the Air Serviee, American Expeditionary lForces, who in the
World War hrought down (destruetion confirmed) five or mare enemy aireraft
as specified herewith. This list is the latest and most authentic compilation of
American aerial victories which it has been possible to prepare after months of
painstaking investigation. The number of enemy aireraft destroyed with which
members of the Army Air Service are credited with in this list, does not include
such victories as some of them achieved while serving as members of Allied air
forces. This explanation is made for the reason that some prominent aviators
with long lists of victories 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. T. denotes that the officer,
while a member of the United States Army Air Service, was individually attached
to the Royal Air Force of Great Britain.

e o e

o
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Last
Forma- Air- Bal-
Nane Rank tion planes loons Total
RickeENpBacker, Epw. V., Captain HE 21 4 23
Columbus, Ohio.
*LUKE. FRANK, 2nd Lieut. 27 4 14 18
Phoenix, Arizona.
Vavcuy, Gronee, A, 1:t Lieut. 17 12 1 13
Brooklyn, N. Y.
*KiNniLEY, Freen E., Captain 148 12 .. 12
Gravette, Ark.
SeriNags, Frnoiort. W, Captain 148 12 .. 12
Lancaster, So. Carolina.
Laxms, Reep G, Captain 25 0 1 10
Chicago, 111,
*PrrNay, Davin F.. 1st lieut. 139 10 .. 10
Brookline, Mass.
SwaaB. JacQues M., Captain 22 10 .. 10
Philadelphia, Pa.
*HanirTON, T.LOoYD AL, 1:t Lieut. 17 6 3 9
Burlington, Vit
HesTtenr, Fraxg O°D., 1=t Lieut. 103 9 .. 9
Savannah, Ga.
Waicur, Chester K., 1=t Licut. a3 8 1 9
Cambridge, Mass.
DBagr. PavL Io,, 1:t Lieut. 103 8 S
Fort Wayne, Ind.
Cassany, Tooaas (3, Captain 28 S S
Spencer, Indiana.
*Cray. llExry R, Jg., 1st Lieut. 148 § S
Fort Worth, Texas.
*CooLipGE. HAMILTON, Captain 94 b 3 8
* Kilied in service.
Boston. Mass.
Creecn, Jesse ()., 1st Tieut. 148 8 8
Washington, D. C.
Doxarpsoxn, Jouy OWEN, Captain R.AL 8 8
Washington, 1. (.
ErwiN, WiLLiaym P, 1st Lieut. 13t 8 8
Chicagro. Ilinois.
Joxes, CLiNTON, 2nd Lieut. 22 8 .. 8
San Franciseo, Cal.
MEISSNER, JaMEs A., Major a4 7 1 8
Brooklyn., N. Y.
*WirTe, WILBUR \WALLACE, 1st Lieut. 147 i 1 8
New York, N. Y.
BiopLE, CHas. J., Ist Lieut. 13 7 7
Philadelphia, Pa.
JURDICK, HOwARD, Major 17 7 7
Brooklvn, N. Y. )
Craapers, Reep M., Major 94 6 1 7
Memphis, Tenn.
Coox, H. WEIR, Captain 04 3 4 7
Toledo. Ohio. -
Hornew, Laxsixeg C., Ist Lieut. 05 2 ] -7
New York, N. Y.
LARNER, G. DEFREEST, Captain 103 7 7
New York, N. Y.
ROBERTSON., WENDEL A., Ist Lieut. 139 7 7

Fort Smith, Ark.
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Name
*RuMMEL, LESLIE J.,
Newark, N. J.
*ScnoexN, KagrwL J..
Indianapolis, Ind.
SEWALL, SUMNER,
Bath, Maine.
Stovarr, Wirniam H,,
Stovall, Miss,
*BeaNE, Jawvss D,
Concord, Mass,
CAMPBELL, DOUGLAS,
Mount Hamilton, Cal.
Curtiss, Ebpwanrn P,
Rochester, N, Y.
GutHriE, Murray K.,
Mobile, Ala.
Haxaroxn, Lroxarn C.,
San Franeisco, Cal.
Havyes, IFraxk K.,
Chicago, 111
Kxorrs, Howanrp C,,
Carlinville, I11.
LiNnsay, Roserr O,
Madison, N. C.
McARTHUR, Jonx K.,
Everett, Wash.
PoxpeRr, WiILL1AM T,
Mangum, Okla.
PorteEr, KExNETI L),
Dowagial, Mich.
STENSETH, MARTINUS,
Twin Valley, Minn.
Tonix, Encar G..
San Antonio, Texas.
VASCONCELLES, JERRY C.,
Denver, Colo.
Bapuayx, WiLLiay T.,
Birmingham, Ala.
Bair, HiLBerT L.,
New York City, N. Y.
Bisserr, Crayronx L.,
Kane, Pa.
Brooks, ARTIIUR R.,
Farmingham, Mass.
Buckrry, HarorLp R,
Agawan, Mass.
Cookr, EveErerT R.,
San Francisco, Cal.
FurrLow, GEOrRGE W,
Rochester, Minn.
GEORGE, HarorLp H.,
Niagara Talls, N. Y.
Gray, Cnas. G.,
Chicago, I11.
Haicar, Enwarp M.,
Astoria, N, Y.

* Killed in service,

¢

Rank
1st Lieut.

1st Lieut.
Captain
Ist Lieut.
1st Lieut.
Captain
Captain
Ist Licut.
Captain

Ist Lieut.

2nd Lieut.

1st Lient.
2nd Lieut.
14t Lieut.
2nd Lieut.
Captain
Captain
Captain
Ist Licut.
1st Licut.
Captain
Captain
Captain
Captain
1st Lieut.
1st Lient.
Captain
1st Lieut.

Last

Forma-  Air- Bal-
tion  planes loons Total
a3 7 7

139 v :
95 D 2 T
13 T T
22 6 [§]
04 4 . 6
a5 H . G
13 6 6
9] 6 .. 6
13 6 .. 6
17 G 6

139 G . 6
27 G 6

103 t .. G

147 G 6
28 6 6

103 6 G
27 3 1 6
91 53 5

R.AL. 5 5

148 5 5

139 5 5
95 4 1 5
91 5 5

103 5 .. 5

139 5 5

213 4 1 B

139 5 . B
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Last
Forma- Air- Bal-
Name Rank tion planes loons Total

HEALY, JaMES A, Captain 147 3 .. b3
Jersey City. N. T,

KyowLes, JaMES, 1st Lieut. a5 3 .. b
Cambridge, Mass,

Lurr, Freperick 1., 1st lLieut. 25 3 2 3)
Cleveland, Ohio.

O'NEILL, Banra AL 1st Lieut. 147 3 .. 5
Nounles, Ariz.

OwENs, J. S1nNEY. 2nd Lieut. 139 5 .. b
laltimore County, Md.

RarsToN, OrviLLE A.. 1st Lieut. 145 B .. 5
Lincoln. Nebraska.

STRAHM, VicTor H., Major 21 5 .. B
Evanston, 111,

SEERLEY, Joux J.. 1st Lieut. 13 5 .. B}
Chicago, 111,

Tonp, RoperT M., 2nd Lieut. 17 4 1 i
Cincinnati, Ohio.

*VERNON, REMINGTON. DEB.. 1st Lieut. 22 3 2 3
New York, N. Y.

WiLLrtaMs, Ronyxey D., 1st Lieut. 27 0 5 51
Everett, Mass.

WiLLiaas, Roosey D., 1st Lieut. 17 4 1 b}

Waukesha, Wise.

* Killed in service.

X
HONORS AND AWARDS TO MEMRBERS OF THE AIR SERVICE,
AMERICAN EXPEDITIONARY FORCE
American Decorations
Medal of Honor
Luke, Frank, Jr., 2nd Lieutenant.
Distinguished Service Cross

Abernathy, Thos. JJ., 2nd Licutenant; Alexander, Arthur H., 1st Licutenant:
Alexander, Sterling Campbell, 1st Licutenant: Aldrich, Perry H.. 1st Lieutenant:
Allen, Garduer Philip, Ist Licutenant: Andrew, Flynu L. A, 1st Lieutenant:
Armstrong, Rodney M., Ist Lieutenant: Arthur, Bogan H., 2nd Lieutenant: At-
water, Benj. 1., Ist Lieutenant: Avery, Walter L., 1st Lieutenant.

Babeoek, Phillip R., 1st Lieutenant: Backus, David H., 1st Licutenant: Bad-
ham, William T., Ist Lieutenant: Baer, Paul Frank, 1st Lieutenant; Bagby,
Ralph P., 1st Licutenant: Bartholf. Herbert B.. 1st Lieutenant: Baucom, Bryne V.,
2nd Lieutenant: Beane, James D., 1st Lieutenant: Beebe, David C., 2nd Lieuten-
ant; Bellows, Franklin B., 2nd Lieutenant; Bennell, Otto E., 2nd Lieutenant:
BBelzer, William. 2nd Lieutenant: Bernheimer, Louis B., Ist Lieutenant:; Blake,
Chas. Raymond, 1st Licutenant: Bleckley, Erwin R., 2nd Lieutenant; Bounalie,
Allan P., 1st Lieutenant; Borden, Horace T.., 2nd Lieutenant; Bowers, Lloyd G.,
1st Lieutenant; Bowman, Samuel A., 2nd Lieutenant: Boyd, Theodore ., 1st
Lieutenant; Breese, Clinton S., 2nd Lieutenant: Brereton, Lewis H., Lieutenant-
Colonel; Brewster, Hugh, lst Lieutenant: Brooks, Arthur R., 2nd Lieutenant;
Broomfield, ugh D., 1st Licutenant; Brotherton, William E., 2nd Lieutenant;
Brown, Mitchell H., 2nd Lieutenant; Buckley, Harold R., 1st Lieutenant; Buford,
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Edw., Jr. Ist Licutenant: Burger, Valentine Jos., 2nd Licutenant: Burns. .James
S, Dy, 20d Lieutenant: Durtt, Duron 1, Jr., Ist Lieutenant.

Camphell, Douglas, st Licutenant: Carroll, George € Ikt Lientenant @ Cassady,
Thomas (., 1st Licutenant; Castleman, Joln R, st Licutenant: Chambers,
Reed M., Captain: Chapman, Chas, W, 2nd Licutenant: Clapp, Kenneth Smith,
2nd Licutenant: Clarke, Sheldon V., Ist Licutenant: Coleman, Wallaee, Ist Lieu-
tenant; Conover, Ilarvey. Ist Lieutenant: Cook. Iverett R.. Captain: Cook,
Harvey Wier, 1st Lieutenant: Coolidge, Hamilton, Ist Licutenant: Cousins,
John W, Ist Licutenant: Curtis, Edward P., st Licutenant: Cutter. Edward B,
1st Lieutenant.

Dawson, Leo Il 1st Lieutenant; DeCastro. Ralph 12, 2nd Lientenant; Dickema,
William  A., Ist Licutenant: Dillon. Raymond P, Ist Lientenant: Dodwell,
Thomas B., 2nd Lieutenant: D’Olive, Charles 1L, Tst Lieutenant; Douglas, King-
man, lst Lieutenant; Dowd. Meredith L., 2nd Lieutenant; Drew, Chas. W, Cap-
tain: Dickstein, Arthur William, 1st Licutenant.

Easterbrook, Arthur K., Ist Licutenant: Faton, Warren Edwin, 1st Licutenant:
Elliott, Robert 2., 1st Lieutenant: Erwin, William >0 Ist Licutenant: Este, J.
Dickinson, 1st Lieutenant.

Ferrenbach, Leo. €., Ist Licutenant: Fleeson, Howard T.. 2nd Lieufenant:
Follette, Justin 1., 1st Licutenant: Fontaine, Hugh L., 1st Lieutenant:; Ford,
Christoplher W., Captain: Irank, William I'.. I1st Licutenant: Frost, John, lst
Lieutenant: Furlow, George Willard, Ist Lieutenant.

Gaylord, Bradley .J., 1=t Licutenant: George, Tarvold 11, 1st Licutenant; CGiroux,
Ernest AL, Ist Licutenant; Goettler, Iarold Ernest, 2nd Licutenant: Goldthwathe,
George A., 1st Licutenant; Grant, Alfred A., Ist Lieutenant; Graveline, Fred C.,
Sergeant, 1st Class; Grey, Charles G., Captain: Gundelach, Andre 1L, 1st Lieu-
tenant; Guthrie, Murray K., 1st Lientenant.

ITall, James Norman, Caplain: Hamilton, Lloyd A, 1st Lieutenant; Hammond.
Leonard (.. 1st Lientenant: Tart, Percival . 2ud Licutenant: Tartney,
Tlarold E., Major: Tlarwood, Denjamin P. 1st Ticutenant; Haslett, Elmer Re.
Captain; Hays, Frank K., 2nd Licutenant; IMealy, James A., Captain; Hender-
gon, Phil A., Tst Licutenant; TIill, Maury, Captlain; ITill, laymond (', 1st Licu-
tenant; Miggs, James A.. Jr.. Ist Licutenant; ITitcheock, Toger W., 2nd Lieuten-
ant; Iolden, Kenneth 11., Ist Licutenant: Tlolden, Lansing (., .Jr.. 1st Licutenant:
Holland, Spesserd 1., 1st Licutenant: IHoover, William J., 1st Licutenant; Tud-
son, Donald, 1st Licutenant: Tunter, Frank O'D.. 1st Licutenant.

Irving, Livingston Giilson, 1st Licutenant.

Jeffers, John N., Ist Lieutenant; Jervey, Thomas M., 1st Licutenant: .Jones.
Arthur M., 2nd Licutenant; Jones, Clinton, 2nd TLicutenant; Jordan, .John W.
2nd Lieutenant.

Kablle, Clarence C., Ist Lieutenant; Kaye, Samuel, Jr., 1st Licutenant; Kelty.
Asgher E., Ist Licutenant; Kenney, George C., Ist Lieutenant; Kindley, Ficld E.
Ist Lieutenant; Kinncy, Clair A., 1st Licutenant; Kinsley, Wilbert I., 2nd Lieu-
tenant; Knowles, James, Jr., 1st Licutenant.

Lambert, John H., 1st Lieutenant; Landen, . (., 1st Lieutenant; Tarner.
Gorman De I, 1st Lieutenant; TLawson, Walter Rolls, Captain; T.ee, John B., 2nd
Licutenant; Lindsay, Robert D., 1st Licutenant; Littauer, Kenncth P., Major:
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Llewellyn, Frank A., 1st Licutenant; Lowe, William O.. 2nd Lieutenant: Lowry,
Franeis B.. 2nd Lieutenant: Luke. Frank, Jr., 2and Lieutenant.

MacArthur, John, 2nd Licutenant; MacBrayne, Winired C., 1st Lieutenant;
MeClendon, Joel H., 1st Lieutenant: MeDermott, Cleveland W., 2nd Lieutenant;
MeDevitt, James A, 1st Lieutenant: MceDougall, Harry Q.. 1st Lieutenant:
MceKay. Elmer K., 2nd Licutenant; MeKay, James R., 1st Lieutenant: MeMurry,
Ora R., 1st Lieuntenant: Manning, James F., Jr.. lst Lieutenant; Maughan,
Russell L., 15t Lientenant: Meissner. James A., 1st Lieutenant: Michener. Jolin 1.
15t Lieutenant: Mitehell, William. Brigadier-General: Mitehell, John, Captain:
Moore. Edw. Ru=ssell, Ist Lieutenant; Morris, Edw. M., 2nd Liecutenant: Morse,
Guy F.. 2nd Lieutenant: Myers, Osear B., Ist Lieutenant.

Neel. Roland ., 2nd Lieutenant: Neibling, Harlow P.. 1st Lieutenant: Nicholls,
Harold 0., Sergeant. 1st Class: Nixon, George R., 1st Lieutenant: Norris, Sigbert
A. G.. 2nd Lieutenant: Norton, Fred W., 1st Lieutenant: Noyes, Stephon Il.. 1st
Lieutenant: Nutt. Alan, lst Lieutenant.

O’Donneil, Paul J., 2nd Lieutenant: O'Neil, Ralph A, 2nd Lieutenant; Orr,
Edw.. Ist Lieutenant.

Pape. Richard (. M., Ist Lieutenant: Palmer, Joseph A., 2nd Licutenant:
Palmer, William W., Ist Lieutenant: Patterson. Alfred B., Jr.. 1st Lieutenant;
Payne. Carl (., 1st Licutenunt: Pegues, Josiah J., 1st Lieutenant: Pendell, Elmer,
Ist Lieutenant; Peterson, David MeK.,, Captain: Phelps, Glinn, 1st Lieutenant;
Phillips, George R., 1st Licutenant; Plumer, Charles W., 2nd Lieutenant: Plush,
Louis C.. Ist Lieutenant: Polley, Britton. 1st Licutenant: Porter. Chas. Pullman,
2nd Lieutenant: Porter, Iarl W., 2nd Lieutenant; Porter, Kenneth L., 2nd Lieu-
tenant: Potter, William Clarkson, Ist Lieutenant: Ponder, William Thomas, st
Licutenant : Preston, Glen Al 2nd Lieutenant; Putnam, David E., 1st Licutenant;
Pyne, Percy Rivington, 1st Lieutenant. Quinn, John J., 1st Licutenant.

Raible, Joseph C., Jr., 1st Licutenant: Rancourt, John 1., 1st Lieutenant; Rath,
Howard (., 2nd Lieutenant: Raymond, Robert Fulton, Ist Lieutenant: Reynolds,
John N.. Major; Reynolds, Clearton H., Captain: Richenbacker, Edw. V.. Cap-
tain: Richardson, James M., 2ud Lieutenant: Rooney, Paul N. AL Ist Lieutenant;
Rorison, Harmon C., 1st Licutenant:; Ross, Cleo J., Ist Lieutenant: Rucker, Edw.
W, 2nd Licutenant; Rummell, Leslie J., 1st Lieutenant.

Schenck, Alexander P., 1st Lieutenant: Schoen, Karl J., 1st T.ieutenant:
Seavers, Arthur [F., 1st Lieutenant; Sellers, Ceeil G., Ist Lieutenant; Sewall,
Sumner, lst Licutenant: Shelby, Richard D., lst Lieutenant; Simon, Louis C..
Jr., 1st Lieutenant: Snyder, John II., 1st TLieutenant; Spatz Carl, Major:
Springs, Elliott White, 1st Lieutenant: Steete. Richard Wilson, 2nd Lieutenant:
Stevens, John M., 2nd Lieutenant: Strahm, Victor II., lst Lieutenant; Stokes,
John Y., 1st Lieutenant; Stout, Penrose V., 1st Lieutenant; Stovall, William H,,
Ist Lieutenant; Suiter, Wilbur C., 1st Lieutenant.

Taylor, William J. R., 1st Lieutenant; TenEyck, Walter B., Jr., 2nd Lieuten-
ant; Thaw, William, Major; Tillman, Fred A., 2nd Lieutenant; Tittman, Har-
old H., 1st Lieutenant; Tobin, Edgar G., 1st Lieutenant.

Vail, William TI., Ist Lieutenant; Vernam, Remington DeB., lst Lieutenant.

Wallis, James E., Jr., Captain: Waring, William Wallace, Ist Lieutenant;
Warner, Donald D., 1st Lieutenant; Way, Pennington H., 2nd Lieutenant;
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Wehner, Joseph F., 1st Lieutenant: White, Wilhur Wallace, 2nd Licutenant:

Winslow, Alan .. 2nd Licutenant; Wrichi, Chester 1., st Lieutenant.

Oale Leaf Clusters Awrarded with Distinguished Serviee (Crosses
Arthur, Bogan ., 2nd Licutenant.

Backus, David 1., Ist Lieutenant; Baer, Paul Frank. Ist Licutenant: Baucom,’
Bryne V., 2nd Licutenant: DBernheimer, Louis B, Ist Lieutenant: Buckley.

Harold R., 1st Licutenant.

Camphell, Douglas, 1st Lieutenant: Cassady, Thomas G.. Izt Lieutenant:

Chambers, Reed M., Cyptain: Cook, Harvey Wier, Ist Licutenant.

Dawson, TLeo H., Ist Lieutenant.

Easterbrook, Arthur E.. Ist Licutenant: Erwin, William ., Ist Lientenant.
Fleeson, Howard T., 2nd Lieutenant: Fontaine, Ineh L., 1zt Licutenant:
Furlow, George Willard, Ist Lieutenant.

Guthrie, Murray K., Ist Lientenant.

Holden, Lansing C., Jr.. Ist Licutenant: Hunter, Frank O'D., 1=t Licutenant.

Jones, Clinton, 2nd Licutenant.

Kaye, Samuel, Jr., Ist Licutenant: Kindley, Field .. I1st Licutenant.

Larner, Gorman D’F., 1st Lieutenant: Luke, Franlk, .Jr., 2nd Licutenant.

MceMurry, Ora R., Ist Licutenant: Meissner, James A.. 1=t Licutenant.

O’Neil, Ralph A., 2nd Licutenant.

Patterson, Alfred D., Ist Licutenant: Peterson. David MeK.. Captain: Porter,
Chas. Pullman, 2nd Licutenant: Preston, Clen A.. 2nd Licutenant.

Reynolds. John XN., Major: Reynolds, Clearton 11, Captain: Rickenbacker,
Edw. V., Captain.

Sewall, Sumner, 1st Licutenant: Simon, Louis (', Jr., 1st Licutenant.

Thaw, William, Major.

Wehner, Joseph F., 1st Licutenant; White, Wilbur Wallace, 2nd Lieutenant;
Wright, Chester E., 1st Lieutenant.

Distinguished Service Medal
Menoher, Chas. T., Major General: Patrick, Mason M., Major General; Mitehell,
William, Brigadier General: Dunwoody, Halsey, Colenel ; Milling, Thomas De W..
Colonel; (‘handler, Charles DeF., (‘olonel: Dodd, Townsend F., Colonel : Rolling,
Raynal C., Colonel: Thomas, John R.. .Jr., Colonel; Whitehead. Henry C., Colone!;
Lahm, Frank 1., Colonel; Gorrell, Edgar S, Colonel; Fowler, Harold, Colonel:
Sumner, Idwin Vose, Licutenant-Colonel; IHall, Elbert J., Liecutenant-Colonel,

British Decorations
Commander of the Order of St. Michael and Si. George
Mitchell, William, Brigadier-General; Kilner, Walter ¢i.. (olonel:
A. F., 1st Licutenant.

Bonnalie,

Distinguished Flying Cross

Bair, H. L., 1st Lieutenant; Bissell, C., 1st Licutenant; Burdick, T1..
tenant; Callahan, I.. K., Ist Lieutenant; Creeell, Jesse Orin, 1st Lieutenant:
Camphell, Merton L., Ist Licutenant; Clay, . R, 1st Licutenant; Donaldson,
J. O., 2nd Licutenant; Hamilton, Lloyd A., 1st Licutenant; Heater, C. 1., 1st
Lieutenant; Herbert, Thomas John, 1st Lieutenant : Ingalls, D, K., 1
Keating, James A., 1st Licutenant; Kindley, Field 1.,

2nd Lieu-

st Lieutenant;
Ist Lieutenant: Knotts,
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Howard €., 1st Licutenant: Landis. Reed G., Ist Lieutenant: Luff, F. E., lst
Lieutenant: Springs, Flliott W., 1st Lieutenant: Tipton, W. D., 1st Lieutenant;
Vaughn. George AL 1st Lieutenant.

Frenelk Decorations
Commander of the Leaion of Honor
Menoher. Chas, 1., Major General: Patrick, Mason M., Major General; Mitehell,
William. Brigadier General.

Officer of the Legion of Honor
Dunwoody, Halsex. Colonel: Thaw, William. Lieutenant-Colonel.

Knight of the Leqgion of Honor

Jorrell, Edgar <., Colonel; Butterfield, A. D., Lieutenant-Colonel: Hartney,
flarold ., Licutenant-Colonel: Brereton, Lewis .. Lisutenant-Colonel; Soubiran,
Robert. Major: Biddle, Chas. )., Captain: Buford. Edward, Captain: Hall,
James  Norman, Captain: Morton, Captain: tockwell,  Robert, Captain:
Baer. Paul Frank. Ist Lieutenant: Cassady, Thomas (., 1zt Lieutenant; Miller,
(. 1., 1st Lieutenant: Putnam, David. 1st Lieutenant: Tillman, F. A 1st Lieu-
tenant: Turner, (i, W, Fvans, Ist Licutenant.

Crotr De Guerre ¢With Palm)

Ackerman, James 1., 2nd Lieutenant; Atkinson, Thomas P., Ist Lieutenant;
Avery, Walter L., Ist Licutenant: Bagby. Ralph Bridges. 1st Lieutenant: Baker,
Alfred B.. 2nd Licutenant: Darbher, Newel, 2nd Lieutenant; Beane, James, Ist
Lieutenant: Bender. Walter, 1st Lieutenant: Blake, Charles Raymond, 1st Lieu-
tenant: Poldt. Herman St. John, 1st Lieutenant: Borchers, Frederick Wm., 2nd
Lieutenant: Dradford, Alford .1., 1st Lieutenant: Brereton, Lewis I1., Lieutenant-
Colonel: Brown, Jasper, 1st Lieutenant: Burger, Valentini, 2ud Licutenant: Cal-
kins. Williani, 1st Licutenant: Carey, Edw. F., 2nd Lieutenant; Carl, Pitt F., 1st
Lieutenant: Comey, George M., 1st Licutenant; Cooke. Luecien II., Captain; Cot-
ton. Johm, Ist Licutenant: Cowart, William B.. Ist Lieutenant: Craig. Harry, 1st
Licutenant; Davis, Richard, 2nd Lieutenant; Dixon, Frank. 2nd Licutenant;
(toodale, Alvin (.. 1st Licutenant: Guilbert, Horace Moos, 1st l.ieutenant: Hall,
James Cloodwin, lst Lieutenant: Harmon, Bradley DBaneroft, 2nd Lieutenant;
Hartney. Harold E., Lieutenant-Colonel; Healy, James A.. Captain: Hirth, Fred-
erick .. 2nd Licutenant: Hitcheock, Roger W., 2nd Lieutenant: Hopkins, Amos,
Ist Lieutenant; Joerg. Alfred N., 1st Lieutenant: Kresge, Miles W., 1st Lieuten-
ant: Lake, Horace, 2nd Lieutenant; Lehr, Manderson, Ist Licutenant; Lewis,
David Wilber, 2nd Lieutenant; Littaner, Kenneth P., Major; Lovett., William W.,
Jr.. 2nd Licutenant; Lumsden. John C., Ist Lieutenant; Menoher, Chas. T.. Major
(General: Mitehell, William, DBrigadier-General; Moody. Richard . 2nd
Lieutenant: Moore, Frank M., 2nd Lieutenant; Nelson, Carlyle La Mar, 1lst
Lieutenant; Newell, James Milton, 2nd Lieutenant: Noonan, Thomas W., 1st
Lieutenant: Noring, Ernest G., 1st Licutenant: Page, Richard C. M, 1st Lieu-
tenant; Penfield, Paul. 2nd Lieutenant; Ponder., William T., 1st Lieutenant;
Porter, Earl., 2nd Lieutenant: Posey. John AL 2nd Lieutenant; Putnam, David,
Ist Licutenant; Reedy, Colman, 2nd Lieutenant; Rich, Dominic Wm., 1st Lieu-
tenant: Schaefter, Lloyd. 2nd Lieutenant; Shaffer, Harry, 2nd Lieutenant; Tay-
Jor. William 11I., 1st Licutenant; Verwholt, Howard W., 1st Lieutenant; Wooten,
James A.. 2nd Lieutenant; Wright, Burdette 8., Captain.
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Croiz De Guerre (With lt Star)

Burger, Valentine J., 2nd Licutenant: Cassady, Thomas (5., Ist Lieutenant;
Coleman, Thomas F., 2nd Lieutenant: Conover, Iarvey, lst Lieutenant; Hill,
Raymond C., 1st Lieutenant; MuacCormick. Russel, 1st Lieutenant; MceCormick,
Russell C., 1st Lieutenant: Plummer, Charles W., 2nd Licutenant; Ponder, Wil-
liam T., 1st Licutenant: Rancourt, John 1., 1st Licutenant: Schaufller, William
G., Major.

Croix De Guerre (With Silver Star)

Evans, Floyd E., 1st Licutenant: Green. Adwin M., Ist Lieutenant: Green,
Paul M., 1st Licutenant; Merrill, Harold W., 1st Licutenant; Rhodes, Carlyle,
1st Licutenant.

Croiz De Guerre (With Bronze Star)

Chambers, Reed, Captain: Grier, Alexander, 2nd Licutenant; ITill, Robert L.,
1st Lieutenant; Lindsey, Leon M., Ist Lieutenant: Llewellyn, Frank Albert, Ist
Licutenant; Noel, Roland Iall, 2nd Licutenant; Noyes, Stephen IH., lst Lieu-
tenant: Osgood, James, Captain; Rotharmel, Kennets, 2nd Lieutenant; Snook.
Walter B., Captain; Thompson, Clifton, 2nd Lieutenant; Tompkins, Clarence B..
1st Lieutenant; Baker, James C., Sergeant.

Croix De (Guerre

Abernathy, T. J., 2nd Licutenant; Allport, 1. T1., 2nd Licutenant: Baer, P. F..
1st Lieutenant; Darneby, W. V., 1st Lieutenant; Baucham, J. I1., 2nd Lieutenant:
Biddle, Charles J., Captain; Bird, L. S, 2nd Lieutenant; Butler, W. O., Captain;
Campbell, D., Ist Lieutenant; Chapman, C. W, 2nd Licutenant Connelly, J. A.,
Sergeant; Coyle, A. J., 1st Licutenant: Culbert, K. P, 2nd ILicutenant; IFleet.
C. C, Ist Lieutenant; Ford, C. W., Ist Licutenant; Garside, R., 1st Licutenant:
Giroux. E., Ist Licutenant; [lall, .J. N., Captain: Ifowell, S. 1., Ist Lieutenant;
Hunter, F. O’D., 1st Licutenant; Jones, A. I., 1st Licutenant; Jones, H., Ser-
geant; Jones, 11.; 1st Lieutenant; Jones, M., 1st Licutenant; Kerwood, C. W..
Sergeant; Kingsolving, C., Ist Licutenant; Kyle, i, M., 1st Licutenant: Tarner,
G. DeF., 1st Licutenant; Lehr, M., Sergeant; Meissner, J. A., 1st Licutenant;
Merrick, C. 1., Ist Lieutenant: Meyers, ., 2nd Licutenant; Moore, R. L., 1st
Lieutenant; Murphy, L. M., 1st Licutenant; O’Neill, R. A., 1lst Licutenant:
Ovington, C. L., 1st Licutenant; Peterson, D. McK., Captain; Pollock, (i., Cor-
poral; Porter, C. P., 2nd ILicutenant; Porter, K. I., 2nd Licutenant; Powell, C.
R., Ist Lieutenant; Raible, J. C., Jr., Ist Licutenant; Rand, R. R, Sergeant:
Rheno, W. D., Corporal; Rickenbacker, E. V., Captain; Royce, R., Major;
Sedgwick, M. A., 2nd Lieutenant; Seymour, M., 1st Licutenant; Simon, K. C,,
Jr., Ist Lieutenant; Sinclaire, R., Sergeant; Stone, D., Corporal; Thaw, William,
Major; Turnure, G. E., Ist Lieutenant; Urband, E. M., 1st Lieutenant; Wallace,
J. E.,, 1st Lieutenant; Wass, W., Corporal; Wileox, C. H., 1st Lieutenant; Wins-
low, A,, 2nd Lieutenant; Wilson, J. V., 1st Lieutenant; Woodward, IH., Corporal:
Marr, Kenneth, Major.

Medaille Militaire
Connelly, J. A., Sergeant.
Fourragere
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 Lieutenant; Dugan, William E,, 1st Lieu-
tenant.
ltalian Decorations
GGold Medal '.-f Valor
Coleman, De Witt, 1st Lieutenant.

SNilver Medal of Valor
Hartney, Harold E., Lieutenant-Colonel: Balil, James L., 1st Lieutenant.
Officer of the Crown of Italy
Glendinning, Robert, Major.
Knight of the Crown of Italy
Fleishman, Charles M., Captain: Maquire, Frank H., Captain: Bongiorno,
Philip, Captain: Spalding. Albert, Ist Lieutenant: Kiel, O. B., Captain (M. C.)
{Attached).
ITtalian War (ross
La Guardia, Fiorello T.. Major: Bahl, James L.. 1st Lieutenant: Baldwin,
Raymond P., 1st Lieutenant: Beach, Arthur H., 1st Lieutenant: Devin. Allen W.,
Ist Lieutenant: Bogart, Gilbert P., Ist Licutenant: Clement. Arthur F.. Ist Lieu-
tenant: Cochran., William (i, 2nd Lieutenant: Coleman, De Witt, lIst Lieu-
tenant: Collins, Kenneth G., Ist Lieutenant: Craig, Alexander M., 1st Lieutenant:
Dodds, Herbert €., 1st Lieutenant: Donnan, Edmund A.. 1st Licutenant: Downs,
Norton, Jr., 1st Lieutenant: Farquhar, Arthur D., Ist Lientenant: Finkenstaedt.
Harry S., 1st Lieutenant: Fiteh, Willis S.. 1st Lieutenant: Frost, Donald G.. 1st
Lientenant: Frost, William O.. 1st Lieutenant: Galehouse, Ira W.. 1st Lieu-
tenant; Hanley, James P., 1st Lieutenant: Hart, Spencer L.. 2nd Lieutenant:
Hering, George (., 1st Lieutenant; Hoggson. Wallace, 1st Lieutenant; Johnson,
Gosta. N., 1st Lieutenant: Kennedy, James H., 2nd Lieutenant: Kiley. LeRoy D.,
Ist Lieutenant: Krueger, Herman TF., lst Lieutenant: MacGilvary, Paton, lst
Lieutenant; Mitchell, Oble H., 1st Lieutenant: Park. .John, lst Lieutenant: Pott-
hoff, William T., 1st Lieutenant: Russell, Aubrey (., Ist Lieutenant: Shelton,
William D., 1st Lieutenant; Sweetser, Norman. 1st Lieutenant: Terry, Norman,
2nd Lieutenant; Watchorn, Emery L., 1st Lieutenant: Weyenhauser, Frederick
K., 1st Lieutenant: Wheeler, George W., 1st Lieutenant:; Wilson, Alfred S., l1st
Lieutenant; Wilson, Warren S., 1st Lieutenant.
Rumanian Decorations
Crown of Rumania
Rea, William, 2nd Lieutenant; Shaw, Alfred P.. 2nd Lieutenant.
Star of Rumania with Arms
Powell, Lyle S., Captain.
Belgian Decorations
Order King Leopold of Belgium
Menoher, Chas. T., Major General.

Knight of the Crown of Belgium
Wright, Burdette S., Captain.

NAVAL AWARDS i B Ly
A complete list of awards for bravery and conspicuous service in Naval Aviation
has not yet been announced. A preliminary list, as given to the press, stated that
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the Congressional Medal had heen given to Licutenant Talbot, and Gunnery Ser-
geant Robinson, attached to the First Marine Aviation Foree in France.

N
GROUND COURKES AND FLYING SCHOOLS

(A} GrorND CoUrnses

COLLEGES, UNIVERSITIES AND SCHOOLS IN TilE UNITED STATES, OFFERING PRACTICAL

OR THEORETICAL COURSKES IN AFRONAUTICS

. Name
ACADEMY OF APPLIED AERONAUTICS

CASTLE GIRLS SCHOOL

UNIVERSITY OF (COLORADO

KANSAS STATE AGRICULTURAL COLLEGE

MassacHnuserrs Ixstrrery o Tecn-
NOLOGY

UNIVERSITY OF MICHIGAN

PENNSYLVANTA STATE COLLEGE

UNIVERSITY OF PENNSYLVANIA

Purnve UNIvERSITY

Tiroor CoLLEGE oF TECHNOLOGY

Tvrrs (OLLEGE

Address
Park

Avenue, Chicago, THinois,

[rving loulevard and
Tarrytown-on-IHud=on. New York.
soulder, Coloradao.

Manhattan, Kansas,

Boston, Massachusetts.

Aun Arhor, Michi

State College, Penn=ylvania.

.
Philadelphia, Pennsylvania.
Lafayette. Indiana.
Pasadena, California.
Tufts, Massachusetts.

COURSE CONTEMPLATED

GEORGIA ScHo0, 0F TECIHINOLOGY
UNIVERSITY OF TLLINOIS

Towa Stare (‘oLLEGE

01110 StaTk UNIVERSITY

STATE UNIVERSITY OF OKLAIIOMA
OREGON AGRICCLTURAL COLLEGE
SHEFFIELD SCIENTIFIC SCHOOL 0F YALE

Atlanta, Ceorgia,
Champlain, Ilinois.
Ames, Towa.

Columbus, Ohio.
Norman, Oklalhoma.
Corvallis, Oregon.

New ITlaven, Connecticut.

Western

UNIVERSITY

—~

By Civiniay FrLyiyve Scroons
The following civilian flying schools are maintained Ly members of the Manu-
facturers Aircraft Association. IMull information may bhe had by addressing the

plants named:
Name

AEROMARINE Praxk & Moror Co,

Flying hoat school at Keyport. Keyport. New Jersey.
BoriNa AIrRrLANE COMPANY |
CuRTISS AEROPLANE & MoTOR CORPORA- 1
TION

Address

Seattle, Washington.
Garden City, New York.

Roosevelt Field at

Mineola, Long Island, New York; l
Atlantie City, New Jersey:

Newport News, Virginia: |
Miami, Florida.

Instruction is offered in land and water-machine flying,
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Name Address
DavroN-WricnT AmprraNe COMPANY Dayton, Ohio.
GALLAUDET AIRCRAFT CORPORATION 30 Fast 42nd Street, New York, New
Gallaudet Aviation Sehool, Ine. York.
East Greenwich, Rhode Island.
GLENN L. MarTIN COMPANY Cleveland, Ohio.
WesT VIRGINIA AIRCRAFT COMPANY Wheeling, West Virginia.

Schools at Princeton. New Jersey,
and Dayvtona, lorida.
The Goodyear Tire & Rubber Company, Akron, Ohio, maintains a school for
balloons and dirigibles.

N1
UNITED STATES AERIAL MAIL STATISTICS
(A} PeERroryMANCE ANxD CosT
NEW YORK—-WASHINGTON ROUTE

MAY 15 ocT. 1 JAN. 1 APR. 1 TOTALS

TO TO TO TO AND
SEPT. 30 DEC. 31 MAR. 31 JUN. 30 AVERAGES
1918 1018 1919 1919 1918-19
1 Total cost operation ... .342.800.69 $33.815.00 $41.267.03 342.304.70 $160,188.32
2 Cost per mile, average G4 3.93 3 1.25 87 s
Cost per ton-mile ..... ... 00 oo Lo L i e
Cost per flyving hour ... 46.88 19.068 S9.64 66.07 63.06
Cost per mile overhead A8 33 42 27 28
Cost per mile. flying ... A7 .19 28 .20 20
Cost per mile. mainte-

NANCE oot 29 Al A0 39
Pounds mail carried ... 66,586. 51,420. 51. 48,942, 218,073.
Miles flown ........... 66,374, 36,175 32.955. 48.530. 184,034,
Time in air........... S90h 5m 508h 12m  460h 24m  669h 57m  2,528h 38m
Average speed. miles per

hour .............. 75. 72. T2. 72.
Miles per gallon gasoline 4.72 3.35 3.60 4.08
Number trips possible .. 477 311. 270. 1,374.
Number trips made . ... 449. 261. 256. 1,268.
Per cent. performance .. 04, Sd4. 95. 92.
Forced landings ....... 25. 30. 28. 104.

Mechanieal troubles .. 13. 12, 7. 41.

Weather ............ 2. 18. 21. 63.

Other causes ........ 0. 0. 0. 0.
Fallg, total number .. .. 0. 0. 1. 42,

Fatal ccoiuvavmswsnss 0. 0. 0. 1.

Wounded ........... 0. 0. 1. 1.
Number planes operated 18. 19. 5 35. 22,

1 Costs include: Gas, grease and oil. office force, operation of motorcyeles and trucks;
rent, light, fuel, power, telephone and water; miscellaneous, pilots, mechanics and helpers,
repairs and accessories, interest on investment, departmental overhead charge.

2 Obtained by dividing miles flown into total cost of operation. i

3 Inereased average cost per mile on quarters October 1st to December 31st, 1918, and
January 1st to March 31st, 1919, is due to laying out fields, experimental work, ete.

4 Of these. one was a fatality which resulted from an applicant endeavoring to demon-
strate his ability to fly one of the air mail 'planes.

5 Number of planes operated April 1st to June 30th, 1919, include ’planes on New York-
Cleveland run, working out a schedule, etc. Route was not established officially until July
1st, 1919.
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CHI1CAGO-CLEVELAND RoUTE

May 15 to

May 31, 1919

June 1 to

June 30, 1919

Totals and

Averages

1 Total cost operation ............. STOH1415 $12,304.87 £10,810.02
Cost per mile. average ............ al Y .61
Cost per ton-mile ... .. ......... ... ... . Loooo . oo
Cost per flving hour ... ... ... .. H55.36 50,40 52.8%
Cost per mile, overhead ......... .. A7 A7 A7
Cost per mile, flying .............. 21 .20 .20
Cost per mile, maintenance ....... .33 .20 24
Pounds mail carried ........... .. 0,933, 20.003, 20.936.
Miles flown ... ... ... ... ... 10,653, 21,680, 32,342,
Time in air ......... ... ... .. ... 135h 44m 22.4h 55m 360h 39m
Average speed miles per hour ... .. 8. 06, 8T,
AMiles per gallon gasoline ......... 2.8 2,22 258
Number trips possible .......... .. 48. al. N9,
Number trips made ............... 46, 49, a95.
Per cent. performance ...... .. ..., 945, 96. a6.
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 Costs include:
Rent, Light, Fuel, Power,

Gas, Grease and Oil, Office Foree, Operation of Motoreyeles and Trucks;
Telephone und  Water; Miscellaneous, Pilots, Mechanies and

Helpers, Repairs and Accessories, Interest on Investment, Departmental Overhead Charge.

(B) Iresmization or CosTs

NEW YORK-WASHINGTON

CLEVELAND-CHICAGO

' From May 15, 1018
| " to Dee. 31, 1918

From May 15, 1919

From May 15, 1918
to June 30, 1919

to .June 30, 1919

Aver- Aver- Aver-
Total ;Z? Total ;‘,g;‘ Total I:f;:
mile mile mile
Gasoline ............ %6,772.65 066 $13,704.15 074 $3,423.99 95
Grease and oil ....... 1,499.46 014 3,284.19 018 461.71 014
Office foree ......... 2.344.50 022 7,413.14 041 1.522.87 AT
Motoreycles and trucks | 4,565.69 .044 10,218.40 055 728.88 023
Rent, Tuel. Light,

Power, Telephone,

Water ............ 2,751.19 026 5,652.55 031 562.80 017
Miscellaneous .| 5.524.31 .053 17,148.64 093 2,429.21 075
Pilots .............. 9,808.83 .095 19,932.17 .108 2,679.45 082
Mechanics and helpers |15,063.47 .146 32,221.61 175 2,839.53 087
Repairs and acces-

SOTIeS . ........... 14,041,41 136 22.824.33 124 2,5634.01 078
Interest on invest

ment ............. 7,285.30 071 14,182.96 077 1,267.50 .039
Departmental over-

head charge ...... 6,959.78 067 13,606.18 074 1,369.07 043

Total .......... 76.616.59 74 $160,188.32 .87 $19,819.02 .61
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APPENDIX

AEeriAL Main Proors

Applications for appointment as aerial mail pilots may be made to the Second
Assistant Postmaster General, Mail Service, Post Office Department, Washington,
District of Columbia.

Qualifications should be stated in detail with special reference to cross-country
flyving, 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 $200 for every
additional 30 hours of flying up to and ineluding the $2800 grade. Promotions
up to and including the $3600 grade, will be based on special qualifications re-
vealed in the pilot’s service, such as unusually meritorious work, executive abil-
ity, exceptional knowledge of aerial navigation, skilfulness in radio telegraphy or
telephony, aeronautical instrumentation. ete.

AERIAL PostaceE RATES

The use of distinetive aerial mail stamps are no longer necessary and mail
matter for despatch by airplane is treated in the same manner 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 Service is to ad-
vance the greatest quantities of mails between such selected points as may war-
rant the operation of this special service.

When the aerial mail was first established, special stamps were issued and the
rate was 24 cents per ounce. Then a reduction to 16 cents was made and
finally the rate became 6 cents, with the use of either airplane stamps 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.

X11
GOVERNMENT ORGANIZATIONS COOPERATING IN DEVELOPMENT OF
AERONAUTICS

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

D BUILDING, 41, STREET AND MISSOURI AVENUE, WASHINGTON,
DISTRICT OF COLUMBIA

Dr. Charles D. Walcott.......ooiiieiiiiiaarrrees L:lxai1'§1a11
Dr. S, W. Stratton. ... o i e .becre'tﬂly
Dr. Joseph S. Ames.............. Chairman, Executive Lomml?tee
Georce W, L ewWiS. . ottt it e e e et e e e Executive Officer
ieorg v LBREES o s v wwmsmam s imewnn : Aiik
John F. Victory. . .Assistant Secretary and Special Disbursing Agent
Col. Thurman H. Bane. U. S. A. Dr. Charles F. Marvin
Capt. T. T. Craven, U. S. N. Maj. Gen. Charles T. Menoher, U. S. A
Dr. William F. Durand Dr. Michael 1. Pupin ¢
Dr. John F¥. Hayford Rear Admiral D. W. Taylor, U. S. N,
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The National Advisory Committee for Aceronautics was appointed by the Presi-
dent, pursuant to act of Congress approved Mareh 3rd, 1915 naval appropria-
tion act, public No. 273, Sixty-third Congress).  Its membership consists of two
oflicers of the Smithsonian Institution, the United States Weather Bureau, and
the United States Bureaun of Standards, together with five additional persons
acquainted with the needs of acronautical seience, or =killed in aeronautieal
engineering or its allied sciences.  All the niembers, as such, serve without com-
pensation.

The duties of the committee, as provided by Congress, are to supervize and
direet the scientifie study of the problems of flight, with a view to their prace-
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, teehnical subecommittees have heen established whose general
duties are to aid in determining the problems in their respective branches of
the aeronautical field to he seientifically attacked, bringing to bear the knowl-
edge derived from experimental investigautions conducted in all parts of the
world, and to endeavor to coordinate the research and experimental work in-
volved in the study of problems agreed upon. These subcommittees are com-
posed in part of specially appointed representatives of the Army and Navy Air
Services.

Under the law the committee holds itself at the serviee of any department or
agency of the Government interested in acronauties for the furnishing of informa-
tion or assistance in rewsard to scientific or teehnical matters relating to aero-
nautics, and in particular for the investigation and study of problems in this
field with a view to their practical solution.

The committee may also excercise its functions for any individual, firm, asszo-
ciation, or corporation within the United States, provided that such individual,
firm, association, or corporation defray the actual cost involved.

The committee directly conduets scientifie research and experiment in aero-
nauties at its research lahoratory and associated buildings at Langley Fiold, Vir-
sinia, a section of which has been set aside by the War Department for its use. A
clear distincetion exists between scientific research in aeronautics as conducted by
the committee and engineering rescarch or development as conducted by other
agencies.

Aeronautical information is being gathered hy the committee in England.
France and Italy and plans are being made for similar work in Germany and
Austria.

XITI

AIRDROMES  (AIRPLANE HARBORS) AND SEAPLANE

PERMANENT .
THE CUNITED STATES AND DEPENDENCIES, AND

STATIONS 1IN
MEXICO.
(Total to January lIst, 1919, 115)

The following list gives the jocation, name and size of permanent airdromes
(airplane harbors) and seaplane stations in the L'nit;ed 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
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marks. a~ 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 Fields tactive and inactive) :

(2) Nuaval Air Station=:

€31 Aerial Mail Fields:

(4) Municipal Airdromes; and

{5y Commercial Airdromes,

Ambroyes (Peryaxext Airrraxe Iaepors) axp SEAPLANE
STATIONS IN THE UNITED STATES AND DEPENDENCIES

City Name of Field Tupe Remarks
ALABAMA (AL
63 JMontgomery Taylor Field Army
ARIZONA (AR)
49 Tueson Munieipal

ARKANSAS (ARK)

Lonoke Eherts Field Army
CALTFORNTA (CA)
59 Redwood City Redwood City Aviation
Sehool Commercial 208 acres, near
San Francisco
23 Riverside Mareh Tield Army
92 Racramento Mather Field Army
1 San Dicgo Rockwell Field Army
(North Tsland) Naval Air Station Navy Seaplanes and
Airplanes
San Pedro Chaplin Field Commercial
26 Ranta Barbara  Loughhead Seaplane Sta-
tion Commercial  Seaplanes only
4 Venice T. . Tnce Flying Field Commercial 400’ x 1200
T. H. Ince Seaplane Sta-
tion Commercial Seaplanes only
CAN AL ZOXNE (C7)
Balhoa Fort Amador Army
Coco Solo Naval Air Station Navy Seaplanes only
(C'olon Harbor)
Cristobal Trance Field Army
DISTRICT OF COLUMBIA (DC)
Anacostia Aerial Defense Station Navy Seaplones only
Washington Bolling Field Army
FLORIDA (FLA)
Arcadia Carlstrom TField Army
Dorr Field Army
Key West Naval Air Station Navy Seaplanes only

Miami Chapman Field Army B



300 A1rcrart Year Boox
Cily Name of ield Type Rentarks
FLORIDA (FLLA) (Continued)
Miami Marine Corps Field Navy
Pensacola Naval Air Station Nuavy Seaplunes only
GEORGIA (GA)
46  Americus Souther FField Army
73  JMacon Fair Grounds Municipal  Triangle shaped
1,000
121 Waycross Muniecipal
HAWAITAN ISLES (HI)
Honolulu Luke Field Army At Ford's
Island
IDAHO
Coeur d’Alene Municipal 160 acres
ILLINOIS
32 Belleville Sceott Field Army 20007 x 1200
189 Chicago (irant Park Field Air Mail G0 aeres;  on
Lake Shore
IF'ront
Ashburn Field Commercial Ae. C. of 1I-
linois
Rantoul Chanute Tield Army
145 Rock Island  Framing Tield Commniercial
INDIANA (IN)
18 Evansville Fvansville Aero Club Field . Commercial
82 Kokomo Kokomo Aviation Com-
pany Iield Commercial 3960 x 26407
G+ XNew Castle Rose City Aviation Com-
pany Commerceial 17507 x 12007
97 Wabash Service Aviation Training
: and Transportation
Company Commercial 50 acres
TOWA (TA)
50 Des Moines IHerring lield Commercial
KANSAS (KS)
Fort Riley Camp Funston Army
32 Wichita Strattford TField Munieipal 2400’ x 1200’;
Good

15 I.ake Charles

Aberdeen

LOUISIANA (L)
Gerstner IField Army

MARYLAND (MD)
Aberdeen Proving
Grounds Army
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City Name of Field
MARYLAND (MD)

Air Mail Field

(Cont
College Park

Tuype Remarks
inued)

Post Office 50 acres. Gn B.
&0.R. R, T
mi. N.E. Wash-
ington, D.C,

Post Office

MASSACHUSETTS (AS)

Bedford Curtiss Flyving Field
Taunton King Flying Field

MICHIGAN (MI)
21 Battle Creek Camp Custer
31 Detroit
Morrow Tield
Packard Aviation Field
48 Mount Clemens Selfridge Field

MINNESOTA (M)

56 Minneapolis Twin Cities Field

Curtiss Air Port

MISSISSIPPI (MP)

West Point Payne Field

MISSOURI (MO)
Kansas City

MISSOURI
Forrest Park

(MO)

1

Saint Louis

MONTANA (MA)
Billings

NEBRASKA (NE)

68 Omaha Ak-Sar-Ben Field

NEVADA (N4)
Battle Mountain

NEW JERSEY (NJ)

10 Atlantic City  Air Port

~

Cape May Naval Air Station

Commercial Curtiss Aero
Corp'n.

Munieipal 1288’ x774
Army

Municipal 5280" x 2640’
Army

Commercial Good
Army

Air Mail 100 Good acres
(900" x 1125%)
5 mi. from P.O.

Commercial 2000’ x 800’

Army

Munieipal 2000’ square

Air Mail 100 acres (825’
x 525") 3 mi
SW of P.O.

Municipal In preparation

Air Mail 80 acres, 31
mi. SE of Post
Office

Municipal

Commercial ~About 3500’ x
3600’ Curtiss
Flying Station
Navy Seaplanes only
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City Name of [Iield Type emarks
NEW JERSEY (NJ) (Continued)
107 Hasbrouk HeightsWitteman-Lewis Field Commercial SO acres, 1 x
75 mi. Witte-

54 Keyport Acromarine Field Commercial

Newark Heller Field Air Mail

NEW YORK
(N for Western half of State and Y
(1. for Long Island)

for IKastern

# Aerodromes situated on Long Island are listed under New
Long Island.
Y-52  Albany Quentin Roosevelt FField Municipal
Lake Placid
N-30 Lockport
Newdorp, Staten
Island Aerial
Coast Defense
Station

lLoNx¢ [sLAND

Curtiss Field
Army

L-6 Amityville Sperry Station Commerecial
Baldwin Ordnance Field Commercial
Belmont Park Alr Mail Field Post Oflice
Central Park  Ace Flying Field Commercial

L. W. F. Flying Iield Commercial
(I. W. F. Engineering
Company)
Commack Brindley TField Army
Copaigue Sperry Field Commercial
Garden City Mitchel Tield Army

L-4 T—Temngteadl Roosevelt Field Army
Mineola TTazelhurst Field Army
Port WashingtonSeaplane Station Commercial

I.-5 TRockaway Naval Air Station Navy

Commercial

man-lLawis Ajr-
craft Corp,
1IS00" x40 —
Aeromarine
Plane & Motor
Co.

47 acres, 4 omi.
NE of Post Of-
fice  adjoining
Golf Links

half.)

York City and

H00" x 600

C'ommercial Ixcellent Field

1230" x 800’

Neaplunes only
15007 x 600 x
2007 Ordnanee
Kngineering
Corporation

1500" x 600" Air-

craft  Ingr.
Corp.
3 mi. W of

Farmingdale

20007 x 10007
good. Lawrence
Sperry Air-

craft Corp.
393 acres

50 acres
only
onlyf

Seaplanes
Seaplanes
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ity
Wantaugh
Rochester

Fayetteville

151 Bryvan
127 Cleveland

127 Cleveland

42 Davton
(Fairfield)

Warren
Fort Sill
Tulsa

Bellefonte

Essington

Name of Field
Lutberry Field

Type Remarks
Commercial 500’ x 600°
Municipal  1800" x 1800".

In preparation

NORTH CAROLINA (NC)

(Camp Bragg) Pope Field

OHIO (0)
Adr Mail Tield
Woodland Hills Park

Glenn Martin Field

McCook Field
Wilbur Wright Field
South Field

Packard Park
OKLAHOMA (OK)
Post Field
Curtiss  Southwest Air-
plane Co.
PENNSYLVANIA (D)
Air Mail Field

Essington Aviation
School

(Bustleton) Air Mail Field

Seranton

Army

Post Office

Municipal 1100° x 300°.

Used hy Air

Mail service. 5

mi. SE of

Cleveland Post

Oftice

Commercial I. shaped 3030’
x 3000 LW
and 1300" x
200’ N-S. 8 mi.
NE of Cleve-
land

Army

Army

Commercial 23000 x 2125
Dayton Wright
Airplane Co.

Commercial

Army
Commercial 1800’ x 2300°

Postal 40 acres 134 mi.
W of Belle-
fonte Post Of-
fice

Commercial Seaplunes only
On the Poto-
mac

Post Office 45 acres, 1 mi.
from  Bustle-
ton Sta. on the
Holm esburg
branch of the
Penn. R. R. 14
mi. from Phila.
City Post Of-
Office

Municipal
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City Name of Iield Type Itemarks

PHILIPPINE ISLANDS (1’])

Cavite Aerial Coast Defense Sta- Army
tion

TENNESSEE (TN)
Bristol Municipal
Millington Park Field Army
TEXAS (TX)

Benhrook Carruthers Field Army

Everman Barron Field Army

Ft. Worth Hicks Field Army

Taliaferro Field Army

TIEXAS (TX) Continued

Houston Elington Field Army
San Antonio  Kelly Field No. 2 Army
Waco Rich Field Army
Wichita Falls Call Field Army
VIRGINTIA (VA)
Hampton Langley TField Army
Naval Air Station Navy Seaplanes only

WASHINGTON (\WSI)

Spokane North West Airplane Com- Commercial 5000’ x 3000’
pany
WISCONSIN (W)
Eau Claire - Eau Claire Aero Corp. Commercial 2000’ x 2000’
46 La Crosse Municipal
33 Milwaukee Milwaukee Air Port Municipal
WYOMING (WY)
Cheyenne Fort D. A. Russell Army 600 yards x 700
yards
MEXICO
Mexico City Valbuena Airdrome Army

(The British Air Attaché reports that no permanent airdromes are to be
listed as yet from Canada.)

X1V
EMERGENCY LANDING FIELDS IN THE UNITED STATES

TFollowing 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 instances work is being prosecuted on municipal and other airdromes.

The emergency list totals approximately 1,000. These fields are to he regarded
as merely the first step in the establishment of air harbors. Contrasted with
the 115 permanent fields or seaplane 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 eity numbering: under this system all municipalities of 2.000 popula-
tion or over have been assigned numbers in accordance with a detinite geographical
program. The work of numbering cities of all the states in the Union has not
as yet been eompleted.

Every state is being given a letter symbol. Anniston, Alabama. is thus known
to the air tourist as AL-72, and =0 on.

LaxniNng FierLps
ALABAMA (AL)

No. City Name of Field Type Remarks
Albany Emergency
Andulusia Emergency

72 Aunniston Camp McClellan Emergencey
22 Athens Emergency
13 Bay Minette Emergeney
38 RBirmingham Fair Grounds Emergency
34 Brewton Emergency
Centerville Emergeney
8 Demopolis Emergency
82 Interprise Cmergency
98  Eufaula Emergency
6 Eutaw Fmergeney
Fayette Emergency
4 Tlorence Emergency
70 Gadsden Emergency
47  Tuntsville Emergency
91  Hurtshoro Emergonc:v
25 Jasper Emergency
2 Mobhile Emergency 1825’ x 850’
93 Ozark Emergency
Snelling
10 Thomsville Emergency
4 Tuscumbia Emergency
Vernon Emergency
ARIZONA (AR)
87 Douglas Parade Ground Emergency
29  TFlagstaft Emergency
Grand Canyon Emergency
55 Holbrook Emergency
4 Kingman Emergency
33 Maricopa Emergency
28 Phoenix Emergency
18 Prescott Permanent
49 Tucson
1 Yuma Emergency
71 Wilcox Emergency
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No.

40

71

ARKANSAS (ARK)
City Name of Field
Arkadelphia
Batesville
Berryville

Brinkley

Buffalo Creek

Danville

Dardanelle

DeWitt

El Dorado

Fayetteville Race Track
Forest City

Fort Smith

Harrison Race Track
Hazen

Helena

Hope

Hot Springs Country Club
Joneshoro

Little Rock

Marked Tree

Newport

New Boston

Pine Bluff

Prescott

Stutteart

Texarkana Country Club
Warren

Wynne

CALTIFORNIA (CA)
Alameda

Arcadia Ross

Bakersfield
Bay Point
Beaumont
Berkeley

Bloomington
Blythe
Brawley

Tupe
[“mergencey
mergeney
llmergency
Emergeney
Emergeney
Emergeney
Emergeney
Emergency
mergeney
Emergeney
Emergency
Emergeney

Emergency
Fnmergeney
Emergencey
Iimergency
Emergeney

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
FEmergency
Emergency
Fmergeney
Imergency

Emergency

Emergency
Emergency
Emergency
Emergency

Emergency
“mergency
Emergency

Remarks
About 40 acre
meadow

160 aere field:
Country  Club,
Golf Course

Golf Links
50 acre rec-
tangle

345" x 900’

3207 x 64575 40
aeres

3000’ x 3000,
dangerous,
swampy

Army Balloon
School

1200’ x GO0’

400’ x 1000’

400" x 1000/

10 acre field:
not good

2000’ x 20007
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No. City Name of Field Type Remarks
Calexico Emergency
Calipatria Calipatria Emergeney  800° x 1000
Chinese Emergeney
Chino Emergency 900" x 1500°
112 Chico Emergency
195 Colusa Emergency 800 x 20007
20 Coronu Fmergeney 5007 x 15007
Cottonwood Entergeney
Dagrirott Emergeney 500" x 700
Dominewsoni Emergency 15007 x 2500
3 El Centro Emergency
115 Eureka Emergeney
Fallbrook Emergencey  300° x 900/
53 Fresno Emergency 600’ x 1500
Gridley Emergeney
Hemet Emergency 1000" x 500’
15  Hollister Emergeney 15007 x 30007
Lancaster Emergeney 1200 x 700°;
Good
54 Madera Emergency
108 Marysville Emergency 1800 x 6000
Maxwell Emergency
Mecea limergeney
64 Merced Emergency  1500° x 20007
82 Modesto Emergeney 2000’ x 1500
Mojave Emergency  1000" x 600°
Needles Emergency
Newman Canal Emergeney 4000’ x 1000/
i Oakland Chevrolet Motor Car Co. Emergency
106 Oroville Emergeney
Palmdale Emergency
30  Pasadena Altedena Country Club Emergeney 800’ x 1500
87 Petaluma Emergency
41 Portersville Wilko Mentz 2640’ x 3960
Quincy Emergency
114 Red Bluft Emergency
Redding Fmergency 3000’ x 500’
36 San Bernardino Emergency 1000’ x 1500’
San Fernando Emergency 2000’ x 1200/
68  San Francisco Marine Exposition Grounds Emergency 200’ x 800/
(Ft. Mason)
San Francisco Presidio of California Fmergency 2000°x 600’
San Francisco Government Supplies at
hand
San Francisco Naval Air Station Government Projected
62 San Jose Field No. 1 Emergency 1 mi. square,
smooth
Field No. 2 Emergency Small
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YNo. City

Spadra
83 Stockton

Temecula
4 Venice
99  Woodland
Woodlawn
Aguilar

43 Aspin

33 Buena Vista

Burlington

Name of Field

Type

CALIFORNIA (CA) (Continued)

Pounds Aviation Field

COLORADO (COL)

37 Colorado Springs

59 Denver

Denver
Flagler
46 Glenwood
Springs

40 Grand Junction

Limon

18 Pueblo
Red CIifY

26 Salida
7 Trinidad

30 Ansonia
88 Hartford

51 DMeriden
52 Middletown

35 New London

Pawcatuck
Gl Plainville

Middletown
Newark
Wilmington

Avon Park
Baldwin
Bartow
Bonifay

Chessman Park

Curtiss-Ilumphreys

COXNXNECTICUT (CO)

Goodwin Park

Connecticut Industrial
School for Girls
Mitchel

DELAWARE (DEL)
Harry C. Drayton

FLORIDA (FLA)

Emergency

Fmergencey

FEmergencey
Iimergency
Lmergeney
Emergency

Emergency

Emergency
Emergency

Emergency

Emergencey

I2mergency
Emergency

Emergency
Emergency

Emergency

Emergency
Emergency

Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
T .
Emergency

Rewmarks

SON’ x 30007

About 1300 x
500'; race
track

15007 x 1000’
4007 x 12000

6000" x 3600’

IField

IField
Field

Good
Good

GGood

City Park Race
Track

Good

Good

Good
Good
Good

Good

Good

200" x 200/
150" to
600’

300" x

500" x 600’

Next to New
T.ondon Ball
Field

400’ x 1200’

2200’ x 900’

(60’ x 900’
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83

City
Bradentown
Brooksville
Daytonia
De Funiak

Springs
De Land
De Land
Eustis
Fort Meade
Fort Myers
Fort Pierce
Gainesville
Gladecrest
Glendale
Hobe Sound
Immokalee
Jacksonville
Kissimmee

Lakeland
Lake City
Leesburg
Live Oak

Marianna
Moorshaven

North TLabelle

Ocala
Oceechobee
Orlando
Ormond
Pensacola

St. Augustine

St. Cloud
Sanford
Seabreeze
Sarasota
Tallahassee

Albany
Ashburn
Athens
Atlanta
Augusta
Belleville
Blakely
Buena Vista

Name of Field

Beach

College Arm Golf Course

College Arm Hotel

Oval

Camp Johnson

Fair Grounds

Navy Blimp School

GEORGIA (GA)
Curtiss

C. C. Golf Links
Candler
Camp Hanecock

Type
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergencey
Emergency
Emergency
Fmergency
Emergency
Emergency
Emergency
Emergeucy
Emergency
Emergency
Emergency

Emergency
Emergency
Emergencey
Emergency

Emergency
Emergency
Fmergeney
Fmergeney
Emergency
Emergency
Emergency
Emergency

Emergeney
Emergency
Emergeney
Emergeney
Emergency
Emergency

Emergency
Emergency
Emergency

Emergency
Emergeney
Emergency

Remarks

325’ x 825/

200’ x 1000

Rifle rangze
1350’ x 8503 L
shaped

1800’ x 500’

1150’ x 1000';

L. shaped
1350" x 1330

400’ x 600’: sup-
plies

Beach
1200’ x 500’

Triangle shaped

Country Club
Parade Grounds

250" x 150°
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No, City Name of Field Tupe LRemarks
GEORGIA (GA) (Countinued)
29 Canton Emergency
9 Columbus - Race Track Emergeney
63 Cordale Emergency
Cumberland
Island Emergeney  Beach
37 Dawson Emergeney
109 Douglas FEmergency
Ellaville Emergency 12007 x 12007
90 Titzgerald Emergeney 15007 x 900
60  Tort Valley Emergeney  Triangle shaped
Gracewood Emergencey
43 Griffin Emergeney 12007 x 6007
Helena Emergency
83 Hawkinsville Emergency 12000 x 7507
2 LaFayette Emergency
107 DMcRae Emergency
73 DMacon Camp Wheeler Emergencey Parade Grounds
31 DMlarietta C. C. Colf Links Emergency
G1  Marshallville Emergency 6007 x 1200
98 Milliedgeville  Golf Course Emergeney 4507 x 15007
62 Montezuma Curtiss Emergency  1200' x 15007
65 DMoultrie Golf Course LEmergencey 18007 x 750
Oglethorpe Emergencey 12007 x 900’
Omaha Emergency
Plains Emergeney 4507 x 12007
23 Richland Emergencey
4 Rome LEmergeney
131 Savannah Daflin Park Emergency 470" x 12007
26 Shellman Emergency 1200’ x 750°
Sugar Valley Emergency 900’ x 7007
128 Sylvania Emergeney
64 Sylvester Emergency 4707 x 1200’
45 Thomaston Emergency 900’ x 6007
84 Tifton Emergency 3007 x 9000’
93  Valdosta Race Track Emergency 300’ x 900’
116 Vidialia Emergency
123 Wayneshoro Emergency
Wrens Emergency
IDAHO (ID)
Athol Emergency
Belmont Emergency
Coeur d’Alcne Municipal 160 acres
Corbhin Emergency
Garwood Emergency
Hayser Emergency
Moscow Emergency 2500’ x 5000
Rathdrum Emergency

e meee .. . -— e

~n
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No. City Name of Field Type Remarks
Twin Lukes Emergency
ILLINOIS (IL)
118  Abington Emergency 1500° x 1800’
136 Aledo Emergency 900’ x 400’
49 Alton Emerceney  5230° x 300
169 Aurora Emergency 1200° x 600
Avena Emergeney 35230° x 2640
Beckemeyer Fwergency Large
203 Belvidere Emergency 80 acres
Blandenville Poor Farm Emergency 30 acres
110 Bloomington Country Club
36 Breese Race Track Fmergency 1% mile
Brownstown Emergency 1200’ x 900’
Caberry Emergency 500’ x 2500
63 Carlinville Emergency 1100 x 1300’
37 Carlyle Emergency 12007 x 400°
G2 Curr.()lltun Emergency  1200° x 600
7 Cartersville Dr. Farrill Emergency 600" x 12007
56 Cusev Emergency 1300’ x 1300
Cedar Point Emergency
38  Centralia Emergency 500" x 1800
98 Champaign Country Club Emergeney
75  Charleston Emergency  2640' x 1320°
Chatsworth Haherborn IFarm Emergency
149 Chicago Jacks=on Park Emergency
96 Clinton Emergency 1500’ x 1200’
Corina Emergency 1200 x 1200’
Damianville Emergency
101 Danville Old Soldiers’ Home Emergency
90 Decatur Emergeney
Delavan Ross Emergency 1800’ x 1800’
Dennison Fmergency 60 acres
Dow Emergency 1000’ x 1000’
Dupe Fmergency 1500"x 15007
19 Du Quoin Emergency
61 Eilingham Emergency ~ 1200’ x 1600”
193 Elgin Hornbeek Farm Emergency 1000’ x 1200’
Elmwood Emergency 300’ x 1007
Fallon Emergency 2000’ x 2000’
28  TFairfield Emergency 1600° x 1600
Fieldon Emergency 50 acres square
Freeburg Emergency 1800’ x 900
123 Galesburg Galesburg Driving Park Emergency Oval 1 mile
track
Galesburg Schilo Farm Emergency
Galesburg Bar Country Club Emergency
69 Girard Emergency 200" x 1200/
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No City Name of Field Type Remarks
ILLINOIS (Continued)
Goreville Emergencey
Gorham Emergeney
Greenup Emergeney
51 Greenville Emergeney 1300° x 13007
Harvel Fmergeney
103 Havana Emergeney 25007 x 15007
Hettick Emergency 1320 x 1320’
44 THighland Emergency 1200° x 10007
Hinkley Emergeney
54 Jerseyville FEmergency 1800° x 2000’
158 Joliet Emergency
133 Kankakee State Insane Asylum IEmergency  2000° x 20007
Keenes Emergeney
Kempton Emergeney 700" x 5007
149 TLa Salle Iimergenev 8007 x 400/
Le Harpe Tmergency 14007 x 14007
Le Roy Emergeney 2000° x 2000¢
95  Lincoln Emergency 1320 x 13207
59 Litchfield FEmergeney 1300 x 20007
Lora Emergency
106 Macomb Emergency 600’ x 800°
Malta Emergency 1200’ x 1200/
76 Marshall Emergency 40 acres
35 Mascoutah Emergency 2000’ x 2000’
74 Matoon Emergency
156 Mendota Emergency 1500’ x 1500’
Meredosia Emergency 1300’ x 600’
3 Metropolis Emergency
122 Monmouth Emergency 80 acres near
Country Club
97 DMonticello Emergency 1000’ x 1000’
Montrose Emergency
151 Morris Baseball Park IEmergency 800’ x 100’
Morrisonville Emergency 2000’ x 2000’
57 Mount Olive Emergency
89 Mount Sterling Fair Grounds Emergency 1500’ x 1500’
24 DMount Vernon Emergency
5 Murphysbhoro Emergency 2500’ x 1600’
New Baden Emergency 1300’ x 1300’
New Memphis Emergency 1300’ x 1300’
53 Newton Emergency 500’ x 750’
Odin Emergency 1320’ x 1320°
Odon Emergency 350’ x 200/
46 Olney Emergency
141 Ottawa King Emergency 800’ x 800"
71 Pana Emergency 1300%x 1300’
119 Peoria Peoria Driving Park Emergency 1 mi. oval
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No. City Name of Field Type Remarks
Peoria Fair Grounds Emergency 3960’ long
Percy Emergency 1500° x 0005
Alfalfa field
Pierron Emergency 1500" x 400’
18 Pinkneyville Emergency 15007 x 800’
128 Tontine Poor Farm Emergency 1800° x 1800’
147 Princeton Fmergency 1800’ x 18607
Ramsey Emergency  2000° x 1200°
Raobinson Emergency 600" x 600
202 Rockford Drill Grounds Emergency 2500 x 2500
145 Rock Island Framing Fmergency
68 Rood House Fmergency 1200" x 1200"
Raozeville Emergeney 1200" x 15007
Sadorus Emergency 300° x 9007
Saint Elmo Emergeney 2500° x 1000’
Saint Jacob Emergeney 1200 x 6007
39 Salem Emergeney 1800 x 1200
Sandoval Emergency 3000” x 3000
v3  Shelbyville Emergency 1500" x 1600
Shumway Fmergeney
17 Sparta Fair Grounds Fmergency
84 Springfield Fair Grounds Fmergeney Mile track
38  Staunton Emergency
130 Streater Country Club Emergency 300’ x 300"; golf
course
80 Sullivan County Poor Farm Emergency 1800’ x 1800’
Sumner Emergency
Swanwick Emergency
Tallula Emergency 2000’ x 2000
Tamarosa Emergency 1000’ x 14007
Trenton Emergeney 1500”7 x 1000
Troy Emergency
99 Urhana Emergency
52 Vandalia Emergency 1300’ x 1300
Wagoner Emergency 1800’ x 1800’
12l Watseka Emergency 3500’ x 2000’
211  Waukegan Emergency
Wedron Cmergency
173  Wheaton Emergency 40 acres: sq.
Winchester Emergency 900’ x 600’
Woodlawn Fmergency
INDIANA (IN)
73 Attica Emergency 1800’ x 1250
Boswell Emergency 800’ x 900’
51  Brazil Emergency
118  Butler Emergency 375’ x 900’
Effingham Emergency
106 TFort Wayne Emergency
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No City Name of Field Type Remarks
INDIANA (IN) (Continued)
Fowler Emergency

74 Trankfort
59 Indianapolis

Hamilton
Ireland
107 Knox
81 TLafayette
95 Logansport
T Loogootee
17 Mount Vernon
78 Jluncie
New [Tarmony
New Richmond
5 Petershurg
62  Richmond
124 South Bend
Schereville
38 Spencer
27  Sullivan
42 Terre Haute
1 Vinecennes
6 Washington

40 Atlantic
Blairshurg
Bonaparte

123 Charles City

111 Clarion City

54 Davenport

Donnelson
Dow City
Lowden
122 Mason City
135 Northwood
126 Osage
34 Oskaloosa
43 Pella
Rockford

92 Rockwell City

91 Sao City
Shell Rock

90  Sioux City
Stanwood

98 Waterloo

Speedway

Scholling’s I'arm

Notre Dame University

Emergency

Emergency
Enmergency
Emergeney

Fmergeney
Emergeney
Emergency
IEmergency
ISmergeney
Emergency
FKmergencey
gene)
Emergencey
IEmergeney
Emergency
Emergeney
Kmergeney

- Emergency

IOWA (IA)

Race Track

Emergeney
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Permanent
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

2000° x 15007

12007 x 606’
18007 x 18007
3960" x 26407

450" x 7507
7507 x Hoo’

TH0° x 4507
12007 x 30007
3007 x 400’
12000 x 12007
Meadow

7007 x 1200/
1600’ x 800°

900’ x 15007
40 acres
600’ x GO0’

20 acres
Good; Oval

1200’ x H00’
900’ x 600’

20 acres
1200’ x 600’
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406

39

a7

76
19

100

City
Abiline

Arkans=as City

Belleville

Cottonwood
Falls

Dodge City

Emporia

Fort Leaven-

worth
Fredonia
Goodland
Hiawatha

Iola
Kensington

Leavenworth
Leavenworth

Lincoln
McePherson

Mankato
Marysville
Norton

Olathe
Parsons

Phillipsburg

Scott City
Seneea

Smith Center

Topeka
Washington

Wichita

Corydon
Georgetown
Louisville
Midway

KANSAS (KY)
Name of Field

Fair Grounds

Race Track

Darrow

Polo Grounds

Stratford

KENTUCKY (KY)

Type
Emergency
Emergency
Emergeney

Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergencey

Emergency
Emergeney
Emergency
Government
Emergency
Emergeney

Emergency
Emergeney
Emecrgeney
Emergeney
Emergency
Emergency
Emergency
Emergeney

Emergency

Emergeney
n >
Emergency

Munieipal

Emergency
Emergeney
Emergency
Emergeney

Remarks

800’ x 1500°;
Oval

1300’ x 1300"
1300" x 1300°

24007 x 2400’

700" x 1000’

Good, oval, in-
side 1, mile
track

1700 x 1400’

2000’ x 800’

1300’ x 1300’
1500° x 5007
cood
2500” x 1800°;
L shaped, good
1700’ x 850°;
L shaped, good
1400’ x 1400°;
good

1000’ x 1300';
wood

1000’ x 2000’

600’ x 1500’

1700° x 11007
cood

2600" x 1700’

1320" x 1000°;
good

2400’ x 1200;
good

1800° x 400’
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No. City Name of Field Tuype Remarks
KENTUCKY (KY) (Continwed)
Morganfield mergeney
Paducah Emergeney
West Point Godman Field Emergencey
Winge Emergency
LOUISIANA (LA)
Alexandria Camp Beauregard FEmergeney  Army Post
Baton Rouge Fmergeney
31 Crowley Kmergeney
Harrisonburg Emecergeney
Kinder Emergencey
56 Lake Providence Emergeney
Muatchitoches Emergencey
6 DNinden IZmergeney
32 Aonroe Emergency
79 New Orleans  Race Track Emergeney  Oval
39  Opelousas Emergeney
2 Shreveport Fair Grounds Emergeney  Race track
Tallulah Emergencey

MAINE (ME)

38 Augusta Emergency

34  Lewiston Emergency

82 Old Town Bachelder’s Field Emergeney 500’ x 20007
16 Portland Emergeney
MARYLAND (MD)

27 Baltimore Pimlico Race Track Iimergency

Baltimore Clifton Park FKmergency

Camp Meade Emergencey

Chase Emergeney

Elk Mill Emergency 2100’ x 400’

about 75 acres

40 Havre de Grace Emergency
18 T.aurel Emergency
42 Northeast Emergency

Sparrows Point Emergency

MASSACHUSEITS (MS)

Ashburnham Lmergency

Boston Franklin Smergency

Beverly IEmergency

Boxford Emergency

Cambridge Emergency

Deerfield Emergency |

Essex Race Track Fmergency

FFalmouth Emergency

Grafton Emergency

ITamilton Emergency

Hudson Emergency

Marlbore Emergency
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No. City Name of Field Type Remarks

New Bedford  Fort Redman Emergency Drillground;

700" x 600’

Northampton Emergency

Newberryport Emergency

Orange Fmergency

Pitstield Emergeney

Princeton Emergency

Readville Race Track Emergeney

Springfield Mollwaine Emergency 2000’ x 2000

So. Framingham Fmergencey

Upton Emergeney

Waorcester Race Track Emergency

Weyland Emergency

11
23

26

87
21

84

81

65

[0 ()
[V

Adrian
Albion
Almot

Ann Arbor
Bad Axe
Battle Creck
Battle Creek

Bay City
Buchannon
Caro

Cass City
Chelsea
Crosswell
Dearborne
Decatur
Delhi Mills
Dexter
Dowagiac
Ilint
YFowler
Fowlerville
Glenwood
Grand Haven

Grand Rapids

Hillsdale
Imlay City
Jackson
Lansing

MICHIGAN (MI)

Finley

University of Michigan
Fair Grounds
Camp Custer

Race Track

Fair Grounds

Spring Lake Country
Club

Grand Rapids Country
Club

West Mich. State Fair
Grounds

Fair Grounds Race Track

Race Track

Sparks

Golf Club

Fmergency
Emergeney
Emergency
Emergency
Emergency
Emergency
Emergency

Emergeney
Emergency
Fmergency
Emergency
Emergency

Smergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency

Smergency
Emergency
Emergency
Emergency
Emergency

250" x 400’
700’ x 700’
1050’ x 750’

(1 other good
field)

14 mile track
10 acres
Good
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No. City Name of Field Type Remarks
MICHIGAN (MI) (Continued)
Lansing MePherson IFarm Emergencey
Lansing Miech. Agricultural Col-
lege FEmergency
Lansing Race Track limergeney
71 Lapeer County Farm Hospital Entergeney 1500 x 15007
19 Tawton ISmergeney
Manchester Spaferdy ISmergeney 8257 x 11557
Mayville Smergeney BHOT X 0607
83 DJidland Emergency
Milea Emergency
82 Mount Pleasant Cemetery Emergeney
2 Niles Tmergencey
34 Plymouth Emergeney

27

46
67

37
27

43

Pointe aux
‘Barques
ledwood City

Saint Charles
Sandusky
Standish

Stockbridge

Wayne

Yale

Ypsilanti

IFair Grounds

MINNESOTA (M)

Appleton
jreckenridge
Cannon Junction
Clare City

Crow River
Daktoa
Dresbach .
Duluth Superior Country Club
Fairmont

Fort Snelling
Golden
Graceville
Hastings

Lake City
Maple

Mayer
Maynard
Milan
Minnesota City
Montevideo
New Germany

Parade Grounds

Fmergeney
Emergency

<mergency
Emergency
IKmergency
Lmergency
Emergeney
LEmergency
Emergency

Emergency
Emergency

‘mergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

1000° x 400’

300 x 6507

10007 x 1000
L-shaped

Giood
Good
Good
Good
Fairly good

300" x 975"
golf links

Good

1200’ x 1200’
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49
28

39
112
68
33
98
31
120
11
90
57
43

City Name of Field
Parker
Pine Creek
Red Wing
Valley
Wabasha
Wacona
Wayzata
Wheaton
White Rock
Willmar
Winona

MISSISSIPPI (MP)

Artesia
Belzoni
Biloxi
Canton Race Track
Charleston
Como
Clarksdale Clark
Granada
Corinth
Greenville
Jackson Davis Stock Farm
Kosciusko
Holly Springs
Madison Station
Meridian
Newton
Tupelo

Tutweiler

Vicksburg

Senatobia Race Track
MISSOURI (MO)

Bogard

Booneville

Bowling Green

California

Cape Girardeau

Centralia

Chaffee

Chillicothe

Dexter

Fayette

Festus Burgess

Flat River Columbia Park

Tupe
Emergency
Emergency
Emergency
Emergency
Emergency
Emergeney
Emergeney
Emergency
Emergency
Emergency
Emergency

Emergency
Emergenecy
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
Oval

Remarks

Good

Good
Good
Good
1200" x 600’

300" x 12007
3007 x 12007

3000” x 9007

Good

Good:

1500’ x 1200";
Marked with
" T »

2600’ x 2600’
1700’ x 1700’
2000’ x 600’

3000’ x 20007

900’ x 1200’
1260’ x 1300’
800" x 400’
2600’ x 800’
1800’ x 600°
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110

42
53
117
G7

30

Gl

City

Hamilton
Higginsville
Independence
Ironton
Jefferson City
Joneshoro
Kansas City.
Kansas City
Keota
Leashurg,
Lebanon
Marshall
Monett
Monroe City

New Florence
New Haven
New London
Paris

Poplar Bluffs
Riehland
Rollo

Saint Genevieve
Saint Joseph
Sedalia
Senneca,
Springfield
Sturgeon
Sullivan
Washington
Wentasville

Arlee
Bigtimber
Bozeman
Bridger Creek
Columhus
Dixon
Drummond
Elliston
Garrison
Glendive
Helena
Heron
Kalispell
Laurel
Livingston

Name of Field
MISSOURI (MO)

Overland Park

Swope Park

Fair Grounds

MONTANA (MA)

Bison Range

Fort Harrison

Type

(Continued)

Emergency
Fmergency
Fmergency
Emergency
Emergency
Emergency
Iimergency
Emergency
Tmergency
Emergency
Fmergency
Emergencey
Emergencey
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergeney
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Government
Emergency
Emergency
Emergency
Emergency

Lemarks

1500’ x 15007
1600" x 300’
1300’ x 1300’

1300’ x 1300
2000’ x 11007
15007 x HO
12007 x GO0’
15007 x 1000
13007 x 1300
8507 x 850’

45 acre square
tield

650" x 10007

500" x 1007

3960° x 26407

2000’ x 600’

30007 x 26007
2500" x 25007

200’ x 900’
2000 x 1000’
1000’ x 1000’

1200’ x 1200’

Very good
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APPENDIX 321
No City. Name of Field Type Remarks
Manhattan Emergency
Miles City IFort Keogh Government
Misxzion Emergency
Missoula Emergency 1800’ x 1800';
L-shaped
Missoula Fort Missoula Government
Missoula Emergeney 2000’ x 2000°;
Good
Paradise Fmergency
Park City Emergeney
Terma Fmergencey
Plains Emergency
Reid Point Emergency
Thompson Falls Emergency 1000" x 1300
Townsend Fmergency
Winston Emergency
NEBRASKA (XNE)
Central City Emergency 2000’ x 2000
Fort Crook Parade Ground Government
61 Loup City Emergency 2000’ x 1000
47 Nebraska City Schreiter’s Pasture 1200" x 800
50 North Platte Emergency TFxcellent
Ogallala Emergency Good
63 Omaha Florence Tmergeney Balloon Field
52 Saint Paul Tmergency 3960’ x 2648’
49  Sidney Emergency Large. good
57 Wahoo Fmergency
42 York Fmergency 1200’ x 1500’
NEVADA (NA)
Carson City Fmergency
Elko Emergency
Fallon Lake Bed Emergency 10560’ x 7920';
Good
Lovelock Emergency
Montello Lake Bed Emergency
Reno Emergency 20007 x 3507
Winnemuecea Emergency
NEW HAMPSHIRE (NI)
Deming Drill Grounds
69 Tancaster ITalton’s Meadow Emergency 700’ x 1000’
29 Portsmouth Emergency
NEW JERSEY (NJ)
38  Asbury Park Asbury Park Aviation Emergency 1200’ x 600’
10 Atlantic City  Atlantic City Country Club Emergency
Lakehurst Army and Navy Balloon
Base Bmergency Building
Pine Valley Curtiss Flying Field Emergency 36007 x 4200/
44 Princeton Emergency
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No. City Name of Iicld Type Lemarks
NEW MEXNICO (N)M)
Albuquerque Flying School
Chapelle Emergency
Carlshad Fmergeney
Clayton Fmergency
Columbus Emergency
Des Moines Emergency
Gallup Emergency
Las Vegas Emergency
Deming Drill Grounds Imergency
Lordshurg Permanent
Onava Imergency
Optimo Iimergency
Santa Te Emergency
Shoemaker Emergeney

1.-8
Y37
N-19
N-7
Y-33

Y-22
Y-43

Y-76

N-41

Y-97

Y-19
Y-32

Tucumeari
Wagon Mound

NEW YORK

Emergeney
Emergeney

(N — Western half of State)
(Y = llastern half of State)

Au Sable Torks

Jabylon, L. I

Binghamton
Birdsell
Brooklyn
Buffalo
Coney Island
Dunkirk
Glen Fallg
Goshen
Tthaca

Jay
Keeseville
Liberty
Little Talls

Towville
Millerton
Montauk

I, J. Damm
De Forest Street

Parade Ground
Cranberry Luke

Thomas Morse

Smith’s Field

Point

New York City Ciallatin No. 1

Oneida
Orchard
Oswego
Pierce Tield
-T’luttshm'g
Plum Island
Port Jervis
Poughkeepsie

Oneida Aviation

Plattshurg. Barracks

C'uddehecks
Poughkeepsie Race Track

Emergency
Emergencey
Emergeney
Lmergeney
Emergeney
Emergency
Emergency
Emergeney
Emergency
LEmergency
limergency
Emergency
Emergency
Iimergency
Emergency

Emergency
Emergeney
LEmergency
Emergeney
Emergency
Emergeney
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

1200" x 600’
300 x 12007
6007 x 18O’

12007 x 1207

7007 x 11007
700" x 700 ;
cellent

1800’ x 3507

300" x 6O’

Good

600’ x 5007
600" x 150
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APPENDIX 323
No City Name of Field Type Remarks
Pulaski Emergeney
N-34 Rochester Municipal  1800° x 1800°;
in preparation
Y-93  Saranac Lake Emergency
Y63  Scheneetady Emergeney In Preparation
Sheepshead BayMotordrome Emergeney
Silver Creek Emergency
Y-55  Syracuse lethka Emergeney 1200 x 400
Y-12  Tarrvtown Emergency
Union Emergeney
T4 Utiea Utica Aviation Fmergency 1500" x 900’
Y-54  Waterloo Thomas FEmergeney 600" x 600’
N-6 Westfield Fmergency
Y-6  Yonkers Yonkers Golf Field Fmergency 300" x 75’
NORTH CAROLINA (NCO)
Fayetteville Emergeney lLarge
Goldshoro Race Track Emergency 150" x 750
Emergency 150" x 600
Greenshoro Emergency
Hobgood Emergency 24007 x 1800’
offman Emergency
Pinehurst CGolf links: Race track Emergency
Raleigh Emergency 4500° x 750
Weldon Emergeney 750" x 1507
Wilmington Country Club Emergency 7o' x 1350
Winston-Salem Emergency 35 acres
NORTH DAKOTA (XD)
14 Bismarck Reservation Government
11 Dickinson Emergency
Fagles Nest Emergeney
lildridge Imergency
18  Targo Emergeney 3960 x 39607
Fort Benj.
Harrison Emergeney Army Post
Fort Lincoln Emergency Army Post,
abandoned
13 Glen Ullin Emergency
28  (irand Vorks Emergency 2000’ x 3000
Tobart Emergency
15 Jamestown Emergency
Judson Emergency
§  AMandan Emergency
Sedalia Emergency
Sims Emergency
Sunny Emergency
Sweet Briar Emergency
16 Valley City Emergency
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No. City Name of Field Tupe Kemarks
OHIO (0)
126 Akron Portage Country Club Emergeney
142 Bowling Green Emergency
Cedar Point Em('rgnn(-:\'
1 Cincinnati Phoenix Country Cluh Emergeney
Hamilton Country Club limergency
127 Cleveland Cleveland Acro Club Emergeney
49 Columbus Kmergeney
66 Coshocton Emergency 12007 x 18007
89 Lima Emergency 450" x 15007
101 Mansfield Emergency 14007 x 3007
Minerva Fmergeney 18007 x I8y
58 Newark Emeraeney 14007 x 14007
New London Emergeney 21007 x 1500
63  Piqua Emergeney
154 Sandnsky Emergency
168 Toledo Bay View Yacht Club Tmergeney  1200" x 15007
OKLAHOMA (OK)
Ada Norr's Meadow Emergeney 300" x 10007
Ardmore Tomergeney 100 acres
Atoka TIimergency
Blackwell Race Track Emergeney 450" x 13507

Blanchard
Jristow
Chandler
(‘hattanooga
(‘heyenne
(‘hickasha
('larimore
(‘leveland
(:linton
Cordell

Cranfield
Cushing
Devol
Drumright
Duncan
Durant
Elk City
Enid

Fairview
Fredrick
Guthrie
Hartshorne
Hennessy

Davis IField

Rifle Range

Moslander

Cook’s Aviation
Race Track
Dargue

Race Track

Curtis Farm

limergency
limergency

Jmergency
Emergency
Emergency
Emergency
Emergency
Emergency
FEmergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

10007 x Hu!
18007 x 750"
600’ x 12001

1, mile track
1200 x 2007
7007 x 250/

1, mile x 14
mile

N00’ x 300’

1/, mile

175 vds. sq.
800’ x 10007
4507 x 1350’

32 acres
1000’ x 600¢
600’ x 900’

|, A | ARy

P

-~ el

————ay
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No City Name of Field Type Remarks
Henryetta West Henrvetta Field 30 acres
Emergency  2640" x 1320°
Haobart Raymond Goodson
| Landing Emergency 4000’ x 600°
! Holdenville Race Track Fmergeney 1320’ x 1320°
Hugo FEmergency
Kingfisher Emergency 225’ x 900
Lexington Emergency
MeAlester Fair (iround Emergency
MeLoud McCray Emergeney 600" x 100’
Macomh Emergeney  1200” x 1200°
Mangzum Boggas Emergency  300° x 600
Marlow Emergeney
Mountain Park Emergencey 0507 x 2257
Muskogee Fair Crounds Emergency 15007 x 800
Newkirk Ward's Pasture Emergencey 160 acres
Norman Smith Pasture Emergeney 25007 x 1500
Nowata Emergeney
Oklahoma City Aviation Field Fmergeney 12007 x 4507
T Westwood Emergency 1000° x 1500”
Okmulgee Russell Emergency Good
Pauls Valley Emergeney 100 Acres
Pawnee ) Emergeney 600’ x 6007
Ponea City Ball Park 1200 x 1200°
Prague Emergency
Purcell Emergeney 50 acres
tepley Emergency 800" x 300
Sapulpa Emergency
Shawnee- Emergency 7507 x 1320
Shawnee Ranta Fe Emergeney 180 acres
Stillwater College Smergeney 12007 x 15007
Stroud Emergencey
Tishomingo Fair Grounds Emergeney 4007 x 10007:
race track
Tulsa Curtiss 8. W. Airplane
Co. Commercial 1800" x 2300/
Vinita Emergency 1800" long
Walter Emergency 200" x 18007
Watonga Emergency
Waurika Emergency
Wayonka Emergency 300" x 150’
Woodward Emergency 1000’ x 3007
OREGON (ORIL)
| Albany Seth T. French Emergency 14007 x 1400’
Ashland Emergency
Arlington Emergency S00’ x 1800/

Columbia River
{(Mouth of)

Naval Air Sta.

Government

Projected
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37
141
142
125

29
83
57
50

56

51

40
11
49

130
20
163

16

12

ity

Cottage Grove
Dallas
Corvallis
Eungene

Grant’s Pass
Grenada
Tmbeler
Medford
Penleton
Portland
Roseburg
Salem

The Dalles

Altoona

Chester
Clearfield
Du Bois
Easton
Iiverett
Ciettyshurg
Harrishurg
Jolimstown
Huntingdon
Lebanon
Lewistown
Ligonier
Middletown
Milford
Mount Union
Penllyn
Philadelphia
Philadelphia
Pittsburgh
Reading

Rodring Springs

Scranton
Stroudshurg
Uniontown
WilkesBarre

Apponaug
Bradford
Collingwood
East Greenwich

Name of Pield
OREGON (ORIE)

Lacreale Landine
Eugene Landing

Grant’s Pass Aviation

[Sastmoreland

PENNSYLVANTA
Driving Park and Fair

()
Grounds

ace Track
Beaver Meadows

Race Track

Penllyn Polo
Speedway IFlying

Clark’s Summit
Race Track

Suburhan Park
RHODE ISLAND (RI)

Race Track

Type

(Continucd)

Fmergeney
Fmergencey
FEmergeney

lmergeney

Fmergeney
Fmergeney
lEmergeney
limergeney
Ilmergencey
Fmergeney
IKmergeney
mergencey

Iimergency

Smergency
Emergency
mergeney
mergeney
mergency
limergency
limergencey
limergeney
Emergency
limergency
Imergency
Emergeney
Emergency
Giovernment
Emergeney
Emergencey
Emergency
Emergency
Government
Emergency
Emergency
Emergeney
Municipal
Imergency
Emergency
Emergency

Emergency
Emergency
LEmergency
Emergency

Lemarks

400" x 800’
15007 x 20007 ¢
Cload

GHO™ X 2040

26007 x 25007
GO’ X 2000
1500 x 2007

SO0 x 1500/

Half-mile track
One-half mile
4507 x 12007
1800 x S0’
20007 x Tooy

20007 x 20007

12000 x 12007

2100’ x 600’
3007 x 1200/
1000/ x 300’

Golf Course
1500 x 15007
1200’ x 900’

One mile

Good
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No.

to

-1 =1

o

42

o4
16
24

ity

Narragansett

Bay
Newport
Providence
Shannock
Slocum
Weed River

Junetion
Woonsocket

Aiken
Sumter
Bamberg
Tillman
Dennettsville

Camden

Camp Jackson
Charleston
Charleston
Chesterfield
Columbia
Charleston

Aberdeen
Yedfield
Sioux Falls

Cavite

Camp Stotsch-
berg

Fort Mills

Paranque

Alexandria
Chattanooga
Davis
Fayetteville
Huntington
Huntington
Jackson
Knoxville
Knoxville
Lexington
Memphis

Nashville

Name of Field

Naval Air Station

Polo Club
Race Track

Race Track

Type

Government Projected

Emergency
Emergency
Emergency
Emergency
Emergency

Fmergency

SOUTH CAROLINA (SC)

Race Track

Liennettsville Flying

Fmerson

Charleston Country Club
Naval Air Station

Hampton Park

SOUTH DAKOTA (SD)

Lyons

Emergency
Emergency
Emergency
Emergency
Emergeney

Fmergency
Government
Emergency
Government
FEmergeney
Fmergency
Fmergency

Fmergeney
FEmergency
Fmergency

PHILIPPINE ISLANDS (P1)

Naval Air Station

TENNESSEE (TN)

Cherokee Country Club

Race Track

No. Memphis Driving

Park

0ld Country Club

Clovernment

Government
Government
Government

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency

Emergency

Remarl:s

Good

300’ x 1200’

One mile

1800 x 5257
L-shaped

Golf Club
Projected

400’ x 500’
500’ x 1000’

Projected

/1000 x 5500°

107 aeres

1500’ x 3000’
1200’ x 1000’
2000’ x 2000’
Half-mile track
1/, mile

1 mile Race
Track; Good
1000" x 2000’
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City

Nashville
Nashville

Somerville
Sugar Tree
Union City
Woodbury

Abott
Alpine

Austin
Barstow
Beaumont

Beeville

Belcherville
Benchley
Big Springs

Bonhan
Bowie
Brownwood
Bryan
Cactus
Cameron
Canadian
Childress
Chillicothe
Cisco
Clarendon

TENNESSEE (TN)

Name of Flield

E. L. Hampton

Reedy

Race Track

Penn

TEXAS (TX)

College Station

Race Track

Corpus Christie Ft. Scully

Cotulla
Crowell
Cuero
Danbury
Dectur
Del Rio
Denison

Desdemona

S. E. Davis’ Farm

Type

(Continued)
Emergency
Emergency

Emergency
Emergency
Emergency
Emergency

Imergency
Emergency

Emergency

Emergency
Emergency

Emergency

Emergency
Emergency
N () Q'
Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency

Remarks

2000" x 40007

82 acres (Mr.
Bush)

1000’ x 30007

10507 x 2257
500" x 2000

Very good;
quadrant
shaped

FFairly good
500" x 000"; 14
mile west of
the heart of
city
Exceptionally
fine field
Very smooth
Marked by
white circle

1000" x 1500’
L-shaped
3000 x 8000’

[Cxcellent

Field marked
with a pile of
white washed
rocks

1200 yds. sq
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No. City Name of Field Type Remarks
Eagle Lake Emergency
Flectra Emergency
Il Paso Ft. Bliss Parade Ground Emergency
Fairbanks Emergency
Flatonia Emergency
Ft. Clark Parade Ground Emergency
Ft. Stockton Drill and Parade Ground Emergency
Frederickshurg Emergency
Gainsville Emergency Rectangular
Galveston It. Crockett Parade
Grounds Emergency
Giddings Emergencey
Haskell Emergeney Good
Hempstead Emergency  Very good
enrietta Emergeney
Hollis Fmergency
Hondo Emergency  1200" x 800';
Very good
ot Wells Emergency
Huntsville Emergency 4000°x 1000
JTowa Park Emergency
Jolly IEmergency
Katy Emergency
Laredo Fmergeney
Leaque City Emergency
Lexington Fmergeney
Liberty Emergency 1500 x 600
Lubbock Emergency
McKinney Emergency
Marathon Emergency
Marfa Tmergency
Marlin Emergency
Marshall Emergency
Momard Emergency 1200’ x 5007
Memphis Emergency Cotton Patch
Midland Emergency
Milford Emergeney 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" x4000';

Rectangular




330 AtrcrarT YEAR Book
No. City Name of Field Type Remarks
TEXAS (TX) (Continued)
Paris Emergency
Pearland Emergency
Pecass-2 Emergency

Port Arthur

Quannah
Ringold

St. Joe
Saltillo

San Angelo
San Antonio

San Marcos
Seymour
Sherman
Shumld

Sierra Blanca
South Houston

Spoffard
Stanford

Stanton

Sulphur Springs
Sweetwater

Temple
Texarkana
Texarkana
Texline
Thorndale
Toyah
Tyler

Uvalie

Van Horne
Vernon
Victoria
Washburn
Waxahachie
Wellington
Wharton
Whiteshoro

U-46 Salt Lake City
U-52 Ogden
U-64 Salduro

2 Bennington

Naval Air Station

Penrose B. Metcealfe

Brooks

San Leon

Country Club

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
Emergency
Emergency
Emergency
UTAH (U)
Emergency
Emergency
Emergency
Emergency

Government

Navy Balloon
I'ld.

2500’ x 25007
Army Balloon
Fld.

Unlimited space
Near Ellington
T1d.

Very good

Excellent

200 acres

320 Acres:
Rectangular in
shape

50 acres
75 acres

1/, mile track
1000" long; L-
shaped

2500 x 2500’
Large

P

ey

—

3
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No City Name of Field Type Remarks
VERMONT (VT)
2 Bennington Emergency
52 Montpelier Race Track Fmergency
17 Windsor Emergency 1800’ x 400’;
Marked =~ T”
VIRGINIA (V)
Blackshurg Emergeney 1600’ x 700’
4+ Franklin Emergency Very good: 200
x 300 vd=.
S  TLawrenceville Emergency
37 Lynchburg Y. M. C. A, Tsland Emergency 7007 x 150/
22 Norfolk Parade Grounds Fmergency
Oldfield Emergeney
29 Petersburg Emergeney 1880 x 800°;
Triangle
41 Richmond Fair Grounds Emergeney At Fulton, sub-
urb of Rich-
mond: 2 milas
by %, mile
Riverton Emergency
Sandy Point Emergeney
10 Nuttalk Emergency  Cood
Urhana Emergencey Good;
250 x 430 yd.
30 Williamsburg Emergeney  Good:
1800’ x 500’
Yorktown Naval Air Station Government Naval Balloon
Fid.
WISCONSIN (W)
Barnum FEmergency
Bay City Emergeney Good cross
country fld.
27 Boscobel Emergency
Byrds Creck Emergency
Cochrane Emergeney TFairly good
Cross Plaing Emergency Good
De Sota Emergency
Diamond Bluff Emergeney
Ferryville Emergency
Hager City Emergency Good cross
country field
Johnson Creek Emergency Good
29 Takemills Emergency
Lone Rock Emergency Good
28 Madison Emergency
Madden Rock Emergency Good
Mazamanie Emergency Fairly good
33 DMilwaukee Milwaukee Country Club Emergency Fair
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City
Milwaukee Milwauke
North Cross
Oconomowoc
Pepin
Purdy
Quincy
Spring Green
Stockholm
Waukesha,

31

Waukesha,

WASHINGTON (WSII)
Municipal Golf Links

Bellingham
Chehalis

Ellenshurg

Greenacres
Irvin
Millwood
Opportunity
Parkwater
Pasco
Ritzville
Seattle

Tacoma Speedway

Walla Walla
Yakima,

Cheyenne It. D. A.

Green River

Rawlins

Tampico

Vera Cruz

Name of Field
WISCONSIN

(W)
e Air Port

Municipal Golf Links

WYOMING (WY)

Russell

MEXICO (MX)

Salinas Caraco Oil Fld.

Type

(Continued)

Emergency
Emergency
Emergency
Emergeney
Emergency
Emergency
Emergency
Emergency
Emergency

Emergency

Emergency
IEmergency

Emergency

Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency
Emergency

Cfmergency
Emergency

Government
Emergency

Emergency

Emergency

Emergency

Remaris
Excellent

Good

IExcellent,
Fairly good
Good

Excellent

Good

Large fld. east
of city

Large I-shaped
onc mile west
of city;
excellent

Good
2000 x 2000”
Good
1500’ x 1800”
Good
Good
Good
Good
Good
1500 x 4000”
1000’ x 20007
250" x 2500
Oval enclosed
by 7 mile
track
4000 x 30007
2000’ x 25007

600 yds. x 700
yds.

2%, miles by 8
miles; south
of Tampico;
fairly good
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XV
AIRCRAFT INSURANCE

Through the failure of the United States Government to formulate a definite
policy with remard to aeronautical development. the establishment of landing
ficlds, the inspection of aireraft, and the licensing of pilots, the writing of air-
craft insurance in this country has been very seriously embarrassed.

At the present the following kind= of insurance are written:

Fire (Floater form):

Collision (Meaning damage to plane);

Liability (Meaning injury to individuals other than passengers):

'roperty Damage (Meaning damage to property other than the plane):

Life and Aceident Insurance for passengers in aireraft. covering specific flights.

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 insurance. and two in the casualty group. One of the casualty com-

panies is in position to write what is called full coverage. covering fire, collision,
property damage and publie liability. alzo aceident and life insurance.

Writers of aireraft insurance are of the opinion that a fair system of rates and

an adequate extension of insurance protection can not he brought about until

the Federal Government accepts the responsibility with which it is confron_te(% by
proper supervision of pilots, establishment of adequate ]amd‘ing fields, e]mu.ns,-
tion of stunt tlying for exhibition purposes, and concent-rntx.on of aeronautical
activitics under one department of the Government in Washington.

THE END






