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INTRODUCTION 

Tu f: )f:lnufnrturf'r:< Airendt A~'-ScX·iMtion pn•scnts rhc Aircraft 
Yc·;u Book for l!t20~ thC' s;•'<.'Ond uf tlw :o(•ri(•;o;c. 

In t'<nnpiling thi:; \'(•hun~, t l ll\ :\!:!Snci:ttion h:l~ cnjO,\'C"Ii the eordittl 
('fl()p~r:u ion of 1l•c· Army, -:\,wy, and th~~ 1\mt Offic:c nir !'.f·rvic'<'. A1r 
Pff'<•intion iiS c.lut• <'Spt't'inlly w l.icnt. ( 'ol. H. )[. Hiek:un. (;hiC'f of 
t hC' Iuff•rttHHiou Group ~)f the Army Air ~<'f''i<'<'. )fnjor F.rtt<"!lt 1.. 
.lunC'~t nlso of tlw lnfnrmnt ion ( :r.-;up : to ].ic•ut. C'ornnHmdl'•r fl. }:. 
Byrd, nnd T.i<·nt. 1.. B. A\'t'rill. •lf Xn,·•tl .\\·intion; And to Otto 
Prnf'~c>r, N-rotul A~~~;i:c tnnt Pn:.:.tlnalll<'r C:<'n<'rn l. 

Thf· )fanufnrturrr~ .\ if<'rllft .\ :o~;::-nf·intion hcoli<·,·r;; that the Amori· 
tAn pnhli(' N.'ttlil.<':' t lw fnc•l t lmf w<•1 th<' p iotH"<'f':l in a,~iat ion, mn~t, 
and will IC\a•l t)H' world. -Pri(IJ· to n11r C'ntran<'<' iuto thr war. tl•e nrt 
wa!ll n<'~ lf'dC'(I; tlu\ ff•w rnnntl1l' nf ti l<' c·onA iC't wc•rc• tnkNt 111·, with Rn 
industrinl ('tfcJrt, with•IHI p:lrlll lt•f in th(' l 1 i ~ror~· of the r nitC'd ~tRtC'5, 
and Ull('t)tllt iNI~ \\'(• h(•li(•\'C', in tlw rC':.:ult.o~ ,· i~ ihi C' wht'!D the Armi~ti <-'4..~ 
wa~ liih~u"'l. Xo\'(•ruhc>r 11th. 1 !11 -~. On that datr. hl'~nm a Jll'W p~riod 
for ac•rounuri.·:-;. :mel thi::; V•lhunt.• r('(,"'rd:; what lw~ l'<"C"II R<X;Otnpl i::;hC'd 
to tlw ch~eo;C' of 1 ! 11 ! I, 

)r.\~r·r·.v·Tr •a:R!\ AJucn.\f'T Asooc.~r.\Ttox Ixc. 

New Yor~·, Jcmuury l~JI, 19JO. 
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CHAPTER I 

AIRCRAFT IX C'01DTF.RC'E 

SJXC.E •he si~minl( of thr .\rmiJSti<"<', );',.,·<·mhc•r 11th, I91R, 
whc.•n IJI(' sci<•nc<' of ac.•r(mnutics wos r<•lc.•nst.'d from war, and 
JK' nuith'd to dcmnul'ltrnt(~ its l)I()8Sibilitir:; i n p<•ac(•, tliC C:Jrtb 

bas bc-('n two-thirds flown urouncl. 
T l•e Athmtie Ot'('ll n has bt•(•n snfel.v c~ro . .:o...;;("() four time:'!;., twiC('. in 

Lrrn·irr·than·Bi r nuwhiuf·~, ttnd t wi<..'(· in li~hfi•Niuln·Air ~raft. And 
rt• Am<~riea- the~ d iS<·n,·rrrr tl{ thf' airphnH'- h ns gQnc thC' mtttfh· 
((' • .:;<:. honor of fln;t, fi('hirving tldJ; f<·at. 

)fany tbott~.nrtdl'l ()( f)('~un~ - m~n. w Om('n :'IIIII <'ltildrC'n - hll\'0 
hM-cl Cttrriod R~ J~ti\.~C'Ilj:."t'fl'-. f1W t J.(•rt·· jl'\ ht\nll,\' II t'Htlllf ry OIH' C'llll thiuk 
nf, not ('\'"('11 C:t<'rptiu~ C'hiun nnd th(' ltl'\\' ,\ruhinn kin;.:clom of H rd­
jas, in which ci\'il ~u·ri<t l tr-nn11port hn~ nur l•l'<'ll ntt<'mptM to some 
dC'Jo!'f('(' . 

• \ s C<'ttain J Cars:., sud• n~ tl toi'C~ whi<-h pruclnc'l·d tht' fir~t ('lr:\NieAl 
proof of some nC'w prflgr~::; hy mAn, luwc• pn~:o:,'(] iuto hi~rory :ljt the 
op~·ning of a Dl'W <'rll. ~o t h(• ,Yl'ttr HH!) will ht:> n.x·ord<-'<1 a~ thr be­
ginning of th<" Flying A~f'. 

'What w;t:<~ propht•c·y 11 _\'£'111' 11~0 i:!o fultilll'c] tu·d;t_, .. 
u The Afternoon )[;ti l n j,:. n clni ly ru~c ·tnTt'lll'( ', Tlw r<Htlf"~ from 

Wal!lhin~on to :.'\('w y ,,rk !1)1(1 x •. ,,. YMk tu C 'hit·:~ ;:..•n <U't· in r<':!!Ul1n 
orl(•ration, ami l'll1ips ~tN" mHh·r t'fllll'llrudiun tu <.·;trry lt'f t(·r~ ~tud 
pared post. to 0111nh:1 :md ~:111 Fr:nwi:-:<'0. 

:-\mall Sp<lttil•s:- nuu·hilw:ot wuttld lw w·<·tlt·(L it w:t:ot l"ai•l - a 111l we 
ha,·c th<'rn now, l:lnd tmd Wttft•r typc•:-l., tu JUI'I· t t ill' itwrt•;t:Oiu;.: d<'­
uuwd. 
Comfot·t:lhlc~ ll<'rinl lilwl'l' wunltl 1,,. C'\'uln·d. ,,.,. h"l"''l. :nul J,y )a ,;: t 

5:umm<'t W<' hui1r th<"m an1l fl •. ,,. tltt·m. th ··· <ttlil •· i~ht :111d 1\\'t·h-c· ]':ts· 
sC>up;c·r ai rp1nm~ mu{ ~('<1 plnllt>:-l. 

The '' fr•· iJ(ltt•·r " wunlcl l•c• u•·xt. it \\';t:t rm·d id c·tl. ntt•l frc ·it:hll·r$., 
as thi~ ho.:1k ~eM'!; Ill pr•-:o:ot. an· l:tkiu,;!' d uo :.ir - I ill;!" ~hit•" l lt:lt •·•trry 
from fiftrf•JI huuclr<••.l In :o:ix lilntl;o=:tud puu111l". in :toMiliuu , ,. c••Juip­
mc.'llt. { tU·l and <'fC"W. 

Airph111f'R1 k<'f•p i n~ :otwi ( l \'ii!il n \ 'f' l ' n n r ( ,,., •• , •• \\'c•l'• • \' i•nalit.•·•l. 
and in ]!ll !l tlu•y w••rc• al'l ttally 11 ... ltll'a tt -. ,.f .:;,\'i t •.:! w ill i••IH , ,( ,I,,J. 
Jar.i worth l'lf pre~pc'l' ly :111cl ,f.,uhtJ, .... ~ ru:t~~y Jj,., ... , t'n'll ' •1•·..:.1 nwtiou, 

Ia 
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AIRCRAFT IN CoMMERCE 15 

by reportin~ t imher fires before the flames got beyond control. 
The long coast line of the United States, with its menace to ship­

ping, could well be protceted by aircraft, was the declaration, and 
late in l!Jl!) the tir.-t airplane left Hazelhurst Field, l\Iineola, Long 
Island, for the first patrol down the Atlantic shore. 

The miner in remote regions, the oil operator plagued by bandits, 
t.he ranchC'r perplexed by the failure of motor or horse transport,­
these, we saitl a year ago, would have lt>gitimate uses for aircraft. 
To-day, planes arc carrying oil field payrolls, enabling executives to 
cover trpmendous distances daily, and capitalists have called air­
plane manufacturt>rt< to their assistance in taking machinery to a 
rich bnt hitherto inaccessible gold mine, then removing the ore 
to tidewater. 

)fost stimulatin'g of all were the forecasts- visions, some said­
of a traus-Atlautic flight. " :My first imprt>ssion," said Lieut. Com­
mander A. C. Hpnd, of the X. C.-!, "on reaching Lisbon, was that the 
Atlunt.ic 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 his classic "The Night 
Mail," described the flight between suns fron1 England to Canadn, 
and shortly after Read flew the Atlantic, Capt. ,J obn .Alcock took off 
from Newfoundland at dusk and cnrly the next morning came down 
in T reland. 

Fiction had become fact. 
Since then, flight has followed upon flight in the United States, a 

plC'asurc "hop" at th(' village airdrome, a "taxi" to Atlantic City 
or Catalina, rncf's to Canada nnd across the continent, a jaunt around 
the rim of the United States, a business cruise to Cuba, and now, as 
the y1•ar closes, a flight from England to .Australia. 

Thus, in twelve months time, we have seen an art, born but a short 
time before the World War and confined within military limits • 
during the progress of the conflict, struggle for acct>ptance 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, France, Italy and Japan, recognized the im­
portance of aircraft, not only in commerce direct, but as an indis­
peusnble element in nntional defense, and appropriated hundreds 
of million!' 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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AIRCRAFT IN COMMERCE 17 

the industry wns hard pressed, and the improvement of types was 
gr:tv<'ly delayc•d. 

That we arc d<•monstratin~ the practicability of aerial transport, 
is due to the <'ourage and the patience, the vision and the persistence 
of the mNl who dc•sign<'d and built and flew the craft which have 
startled and inspired America. 

Pnr:sF.~T ANn PnonADLF. U SF.S OF AntCRAFT 

To enable the reader to visualize the impressive scope of aerial 
tran~port, thc•rn is offer<'d the following tabulation of pn•sent and 
probable uses of aircraft : 

Passeng<'r and 
Freight ~ervice .. .... . 

Plcasur<' and Sport ...... . 

"Hops" at fairs, expositions, and car-
ni\'al:<. 

Commuting, intercity travel. 
0\·crtaking steamers and trains. 
Aerial ferries. 
Competition with rail and water trans­

portation )ill(•;;, increasing as time, 
value and facilities govern and as air­
craft dcn~lop in providing economi­
cal and re~rtllar scr\'ice. 

Establishing new means of communi­
cation with regions hitherto inacces­
sible or neglected b_v rail and steam 
I i m·:::. 

PI {
Touring: In pri\'ate ships; 

easu r<' . d 1. 111 charterc mcrs. 

Sport 

Coogle 

fFlying to golf, basc>ball, foot-
1 ball, polo, etc>. 
'Estah]i,Jtment of new rec-

ord,-. 
Ac·rial eomhat for points. 

) Exhihition flying. 
H:wiug. 
A ma tf'ur photo~ra ph.v. 
Flying to lnmting and fishing 

, uronud,;. 

lH;wting and fishing in air­
craft. 
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Advertising and Publicity 
('llcrn,onstrating general 
· utility in business.) ... 

Ext<'nsion of Per;oonnl 
Supervision by ExceutiYcs 

St'iling goods. 
Quick dt'liv<'ries. 
X l'WS and photographic services. 
C ircu I at ion of publications. 

{

Competing with rail and wa-
r nt<'r urbnn tcr and being chosen for 

Hural 

speed or certainty. 

Fa rms. 
Hnnebes. 
Oil Properties. 
Jl ining. 

Exploitation of urban and rural r eal 
1•stnte. 

City planning and impro\·ement, ter­
m ina I problem~, pa rk!l, etc. 

S11rn·ys nud railroad ro11tes. 
ln:<JH'etiou, power, t e!C'phone and tele­

~raph liu""'· 
l'olicP patrol. 
F i rl' pn t rol. 

:Aliscellancous. . . . . . . . • .. A r1·hi 11-<'fu ra I ;;ludiC's of groups. 
HPporting of gr<•at constmction proJ-

PI'ts. 

Tu:<pe>t'liou motion pi1·tHrc· "loeations." 
:\l'rinl nmhulan<'l'. 
111•:<('11(' work: Flood; Fire. 
J'r i \':l II' IIIII p ping I'll tl•rpriiii'S. 
I' at rol a~a i n,.;t dqm•cln t ions of any 

t·ha rai'!Pr. 
·· l.o,·atiul! '' timlwr. 

Cl\'JL l'SES flY :'\.\TIII:\.\1. .\:\1> :->T.\TE (;0\'1-: HN:\IENTS 

r
Tr:IIJ:<c·"ut iII I'll Ia I. 

:\rrial )lnilnnd Tnlll:<n(·t•anil'. 
P arcel P ost. ......... l( )pfin·ric ·< to aut! from ,.:fc•atnC'r::; at 

l'uill·d Stall-:<-( 'anadia n. 
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Forest Patrol .. . ..•.... {
National. 
State. 

Customs Service 

Stat.e C t b 1 { Quick movement of guards and t roops ons a u arv. . . . . . 1 1 f 1 d d 
• .nm patro s or aw an or cr. 

{

Rescues. 
Coast Patrol. . . . . . . . . . . I.ocating submerged wrrcks. 

11fapping (General ) 
Fisheries Research 
River and Harbor Projects 
Forest and Field Photog-

raph,v for I solnting In­
fected Timber or Crop 
Areas. 

Coast and Geodetic Survey 

Conservation and 
Engineering Studies 

Scientific ............ . 

Lighthouse tender s(•n·iec. 

{
Water supply, power, irrigation, swamp 

drainage, etc. 

Exploration of arras superficially ex-
ami nrd. 

Exploration of upper air. 
)feteorolo~ical instrmnent trsts. 
Ocographicnl study. 
Astronom,v. 

Of t.hrse varic>d nsrs, tlw tran:o; portation of pnssrngcrs and freight, 
without douht, will eventually b<'conw the mo:>t important. Notwith­
standing thnt d<>,·elopment durin!! the first yrar has been sonwwhat 
d elayed, dll(•, fir~t to the lack of nir!lronH'S - 1wrmancnt landing 
fields- and, nlso, to the fact that "\.meriean manufacturers were not 
permittrd to nttf•mpt rmnHu•n·ial rksigniug- until W<'ll aftc•r the 
s ipting of the Arm i;; tiec•, the primary step" hn\'P alrend.v h(•pn taken. 
" H ops" at fair;:- wc·n· the logir•al cnn!w<ptencc from rxhibition 
flying of pre· war day;;. the di ffprrnc<' h<'ing that tltc•n tlw JWoplc 
gazed in wondering d i:;approval, whilr! to-chty th('Y: too. would fly. 
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Commuting by wealthy owners of aircraft began as early as last 
snmuwr and continlll'd thro11gh the winter. ThNe is in this com­
muting a prcdi<'tion of tlw time when citirs shall be released from 
the confines now impo~ed upon them by inadcqnatr rail transporta­
tion. Whereas 17 to ::W miles is the comfortable snhnrban distance 
by train at prr:wnt, the aero commuter uoes his day's work and­
~ranted the establishment of proper terminals- is a hundred miles 
in the country an hour or so later. 

There has been much commuting and inter-city travel, trips being 
made with increasing frf'qm·nc~· hl'twecn such points as N cw York 
and \V ashinl!ton, N l'W York and Ruffalo, Cleveland aJl(l Dayton, 
Cleveland and Chicago and on the Pacific Coast between San Fran· 
ci;;co and Los Ang('Je,., and },ctw(•en Portland and Seattle. 

Notable flights have bN>JI made hy c ivilian aircraft such as the 
fir:;t regular pa,;sen~er :>f'rvit·r in Acromarinc flying boats between 
New York and Atlantic City; the trip which l\frs. S. E. J. Cox made 
in her Curtiss Oriolr from Hon;;ton to X(•w York, the frequent trips 
h;v Dayton-,Yright Dr ILwiln11<h out of Dayton and the Thomas­
~forse two-sratrrs out of Ithaca. Tlw Curtif.\:- Eagle and the Glenn 
L Martin army transport, the one srating right and t]l(' othrr 
twelve people, havC' made :;eon•s of flights with official and civilian 
pu.~sengcrs. Out in C'alifomia a <'ompany d<)<·S a pro,.perous "ferry" 
businrss between the mainland and Catalina Island, in Curti::-s boats. 
An C'nterprising Rrattle man, on missing a coastwise strnmer, 'phoned 
for a Boeing seaplane and in this he O\'ertook the slower water craft. 

AERIAL TRAXSPORT 

The two principal featmrs in which aNial transport differg from 
other means of rHpi<l transit arc high spC'rd and the ability to fly 
in a straight line bPt\\·c·en any two point~ on the earth. It follows 
that aireraft san• timt• undPr two hcadin~s and it is preei:;ely this 
feature which gi\'P" ac•rial tran,;portatiou au immense superiority 
over vchielrs of the! road and of the sea. 

Aircrnft, tmd in parti<·ttl;rr· hra\'iPr-thnn-nir maelrinrs have to-day 
reached a state of fin;llity wlri<'h makP thP nprration (of arrial trans­
por-t sNvirPs a qrw.-tion of landing mrtl hon,.:in~ fac·ilitiC's alone. The 
rf'cord of safPty nnd r!'li ahi lity <·,.tahJi,-Jrc·d in tlte all-year-round 
<>pC'ration of tlu· l"nit<'d Stall',.; :\Prial )Lril Service• pron•il <'onrlu­
sivel_v that 1noclern airplatu·" ar<· for all praeti<·al p11r·pn,;c•s imlrprnd­
Pnt of wc·atlrc·r ('<IIHiitions. 
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AIRCRAFT IN CoMMERCE 25 

In Europe, where the importance of aeronautics in its military and 
civil application is hetter understood hy a large S<'ction of the public 
than in the Fnite<l State::<, airplanes ar(• alr<'ady bc•ing widely used 
for the transportation of passengers and a certain type of goods. In 
the latter category are inclnded goods relatively light in weight and 
costly in value where rapid transit is a factor of importance and food 
supplies which are perishable and highly marketable at certain sea­
sons. As a specific instance a daily passenger service has been op­
erating with marked success between Paris and J.ondon since the 
summer of 1 !)19. 

As has been ::.;aid ahov(', it is the time clement which plays an im­
portant r(,]e in aerial transport! that makes this method of travel 
more desirable for routes of :WO miles and over than any other means 
of conveyance. At the prcs<'nt stage of aeronautical development the 
commercial speC'd of a well designed transport airplane cau be taken 
to average from B5 to 90 milt•s an hour. This is the speed which 
an airplane can bC' counted upon to furnish on the average daily run 
regardless of adv('rS(' weatlwr conditions. 

A cruising sp('ed of no mil('~ an hour means that the aerial pas­
senger will be able to reach Chicago from Xew York in about eight 
hours and San Franci::;co, ·with two intermediate stops of one hour 
each, in ahont :32 hours as against the 20-honr railroad trip to Chi­
cago and the five days or more required for reaching the Pacific 
Coast. TlH' time the tourist and business man will save thereby 
represents GO per cf'nt. of the time which is to-day wasted in 
traveling. 

During the last railway strike in England airplanes were used on 
an immense scale for keeping up communication between Yarious 
c1ttes. Passeng('rs, newspapers and perishable goods such as milk, 
fruit and V<'g<'tubles W<'re carried through the air at high speeds and 
to the sa tisfaction of all concemcd. This was an especially illustra­
tive case of how aircraft can supplement the existing means of 
transit in case of emergency. 

But the usefulness of aerial transport is not limited to this kind 
of work. Passengrr and (•xprc::-s airplnnC'S arc being put into serv­
ice and planned all owr Europe, and France, Great Britain and 
Italy arc making- a powC'rful (•tfort. to assi::;t the development of 
commercial air fl('C'ts with all mc·ans at their <li~posal. This assist­
ance manif<•:;ts itself chiPfly in two ways. On one hand, the Brit­
ish, Frcnrh and Italian Governments have laid out a compre-
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AIRCRA?r IN CoMMERCE zr 
hensive plan for a system of airways across their respective countries 
and linked Hp with other aerial routes in the Colonial possessions. 
On the other hand, a system of premiums has been devised to enable 
air transport eompanirs to face adequately the initial outlay of their 
services. ThE'Rl' premiums will be paid in proportion to the service 
reuderr.d (number of passPngers earriPd ow·r a minimum distance) 
and with regard to the rapid adaptability of commPrcial aircraft to 
warfare. A regular pu:::seng<•r service already opt>rates b('t\veen 
France and l\Iorocco, and it is ('Xpect<.·d that before the end of 1 !1~0 a 
similar service willl'Xi:::t betw<·en Grt>at Britain and India and possi; 
hlv Australia . 

• 
In this country the transrontinrntal reliability race organized hy 

the Army Air S(•rviee was a pionceriug achievement of consider­
able value and S<'rvcd to point out with great forcefulness the utter 
lack of airdromes in all sections of the United Statl'S. A 32-hour 
passenger airline from Xew York to San Francisco is entirely feasi­
ble to-day with the machines now huilt. But. the opt>ration of snch 
a line is not possible to-day owing to the ln<'k of suitahle landing, 
housing and suppl,Y facilit i<·s. Wht' ll this sitw1tion will have hPPn 
remedied nothing will stand in the way of tll(• linking of our principal 
ceuters of operation by commercial air s<~r\'icPs. 

PLEMn.: uF. A~D Rl'ORT 

Flv! .. 
Those who han' flown will tdl yon that no ~rnsation of motion 

previously experiC'nr<'d can <)qual that of airplaning, they will tell 
you that no land or watc·r vehicl<·, t hongh powerful, can give one 
such a feeling of ma~trry as aircraft; tlu·y will trll .von tha t no moun­
tain, howevrr high, ean approach the view of 1'-urpa~sing lJ<>aut,v un­
rolltc>d beneath the avintor. 

Since hostilitiPs e<•a::.:<'d in lfll ~. ~r,·r1·al thousand army and navy 
training airplnur~ han• f(lund tlu·ir way iu to th<' hitwl,.; of ::.:porting 
and cornmcreial 11 !-:t'rs. "'l1il<' thPsc· pla!H'S, lnncl nwehiurs. hydro­
airplanes, and flyin~ hnat,.; \\'f•r<' of di :-: tinc>t militnr.'· typ<·. thc•y ar­
celcrated the (klllall(l for th<' W'\\"Pr sporting- or pl<•a::-n r<' dPsih'llS 
brought on the market toward tiH' <·lo,.;t• of 1 !II !'1. 

l-ong distance cro:-:s-<·onntry (•ont<'sts. flights for T.iht>rty Lnnns and 
for army awl na,·y r« ·«·rniting·. tl1r \\'<'«·k·<'JHl pl<·a,.;urr· rnn:-: of p:o,·<'rn­
mcnt pilots, tlw tla.Y in and day out trip:-: of tiH· .\(·rial ~tail. tl1n11· 
sands of ensual " l1 ops ·· hy tlw <·nrious. and tlu· iJwn·a,.;ing "taxi~· 

Original from 
UNIVERSITY Of MICHIGAN 



\\"hat you "ill '-l'l' go111g :::t>uth. 

l 

llarnpt"n I:oad-,, \a., \ 1\."\\ l'U irom the atr. 

Origonal from 
UNIVERSITY OF MICHIGAN 



AIRCRAFT · IN CoMMERCE 29 

passenger-carrying service, cease to astonish; rather do they illustrate 
the confidence which the public is placing in the airplane as a sport­
ing vehicle. 

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

During the season of 1U19, football games were attended by sev­
eral parti<>s in flying machines, while seaplanes made trips along the 
Atlantic Coast to various sporting events. These were prophetic of 
the time when the polo fie ld will be surrounded by parked single and 
two-place tractors, flown f rom long distances by their sportsmen 
owners. Upon the conclu~ion of the game they will take off, one by 
one, from between the lines~ for whatever refreshments that replace 
the cocktail hour. Shark-shooting and duck-hunting, if no law in­
tervenes, will be done from water machines. Aerial clay pigeon 
shoots will be more stimulat ing than of old. This year's cup races 
will be viewed from aloft and the newspapers will carry air pictures 
of the events. There is now nothing novel in flying in groups, so 
we may expc·ct. sociable tour~, just as, in the early days of the auto­
mobile, cluh runs became popular. 

After a season at Newport, guided hy radio, air lighthouses and 
balloons, the flying boat and hydroairplane sportsman will start 
down the coast in easy stages. A hri<'f visit at Old Point. Follow­
ing the inside route, through canals and small rivers, a few days will 
he spent in shooting gt•<'se in Currituck Sound. Perhaps a stop at 
Elizab€1th City, nero~s the Albemarh•, and Pamlico; a visit to the 
descendants of the" J.ost Colonies" and the Indian tepees at l\Ianteo, 
on Roanoke Island, where Sir Walter Raleigh founded the new 
empire. 

It was only a few mih:•s distant, at Kitty Hawk, where, seventeen 
years ago, the 'Vright Brother:; solved the age long mysteries of 1m­
man flight. A few friends will be tak<>n up from Charleston during 
the stay, and thence on to Daytona and Palm Beach. J.ater a jaunt 
across to Culm, to Porto Hico, and to San Domingo. Perhaps a 
week's stav in the 'Yest Indil'S and thence down the East Coast of .. 
(\•ntral ...:\m(•ri<·a, OVl\r thron~h the Panama Canal un<l up along 
the 'Vest Coast to Rc•atth•. l>nrin;! the smnm<>r of HJl!) flights to 
Cuba and up the Paeitic Coast wer•~ mnde. 

As a sporting vehielc>, the dirigib1r is coming into favor, bearing 
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to the airplane somewhat the ~ame relation as the slower yacht bears 
to the swift speed boat. 

International airship raees will come into vogue and rival motor 
track racing. Tll(·~c will be in classes, the same as motor racing 
is divided into groups in accordance with cubic displacement, or as 
yachts are rated~ by l£'ngth. There has been no airship racing sinC'e 
1 HO!), but foreign governments, late in HU !.l, were planning competi­
tion calculated to !'timulate the flying game, not only from the sport­
ing point of vi<•w, but for the df'velopment of li~hter-than-air craft. 
4\irplane racin~ is d(·finitely £'stahlished in popular favor. 

One obstad(', innd<>quate Iandin~ faciliti£'s., whi('h stood in the way 
of the normal d<•velopment of sporting aircraft, is being removed. 
Fortunat<' is he who has f;Uffici£'nt room on his conntrv estate to con-

• . 
struct a hangar and lay out a landing field, or who has a body of 
water near his home, upon which his flying boat may alight. Real­
izing both the need and the insi~tcnt demand, cities throughout the 
F nited States are preparing municipal air harbors for public use. 
In many places, provision is made for the shelter of land and water 
aircraft and it is planned to offC'r maintenance facilities wherever 
possible. 

The flying sportsman has found a way to utilize the inland waters 
of the United States in a way undreamt of hy those who improved 
them. All the way down the Atlantic Coast there are protected 
waterways, which were designed to carry slow-moving surface craft. 
This transportation, however, has never developed and it is entirely 
probable that, in the near future, these inland waterways will be 
more generally used by flying boats than by har~£'s or vessels of 
similar shallow draft. Indeed, many believe that the flying boat 
and hydroairplnnc has distinct a<lvantages over the land machine, 
when it comes to sport. For one thing, one never needs to seek out 
a landing plaec but is always within gliding distanC'c of safety. 
AJ:rain, hydroairplaning provi(les all the thrills of motorboating to 
which are added rarer joys of actual flight. 

However, each type of machine to its proper place. 'Vith the 
development of landing field::; and with the improvement of land 
types, their usc for sport is increasing rapidly. :Machines have 
been developed with very low landing speed. This means that in­
stead of a huge field being required, a comparatively small harbor is 
all that is needed. 

All this is in process of evolution. Before long we shall see 
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~port:-;nH'n and owners competing among themselves and with army, 
nav.Y and spc·cial pilots, in the establishment of new speed, duration, 
altitude and .climbing rceords. 

Long distunec tonri)-1~, aftcr-dinner spins, morning bra~er~, will 
come into . vogue. Aircraft for golf, tenni:..;, polo and thQ games, 
friendly brn::;hcs ovcJ.' ~he river; flying to the hunt- aircraft offer 
conifortable pleasure, exhilaration, speed, limited only by the ever­
fleeing horizon. 

AD\'ERTISIXG AND PtTBLIC'ITY 

Does busincss believe in advertising? 
Do<•s it believe in advertising when such publicity can he com­

hin<'d with selling goods or making quick deliveries? The answer 
has as its corollary the use of the airplane, as clothing, chewing 
gum, spark plug, t,vp<•writer and fountain pen manufacturers and 
department stores hav<' prov<'n to their satisfaction. In repeated 
Curtiss and Acromnrine flights, notably one which the Aeromarine 
made to Cuba and the Curtiss to :N cw York from Buffalo, the utility 
of nirrraft in advNti:-;ing and puhlirity opening the way to general 
bu:-;iness uses has been d<'monstrated. 

Commercial photogrnphy is anoth(•r of the general business uses to 
which aircrnft nrc b<•ing put. .Aerial photography as a whole, in­
cluding commrreial work, is of such importance that a section is 
dcvotc•d to the ~mbj<'d elsewh<'r<' in this <·hapter. 

N ewspap<>rs have hecn quiek to adopt the airplane in the gathering 
of news, the taking of photographs and the circulation of the various 
isi'ncs. Immediately after a marine accident of considerable pro­
portion off New York City last summer, thr manager of one of the 
large:;;t press associ at ions called the office of the )[anufacturers Air­
craft Association. 

" Sometime we urr going to nct•d a flying machine quick," he said, 
" and we want to know where one can always be had and how soon 
it can be made ready for our usc." 

This service is now available. 

Allll :XO Til F. :EXEC'eTIYE 

Why do we pay rxtrn fare to ride on fast trains, or why pay 10 
c0nts add i tionul for a sp<'eia 1 deli n•r,v lcttrr? 

In the obvious answ<'r lies the rcai'on cxecutivcs, who desire to 
keep in per:::onal touch with hrauclteg, have found in the airplane a 
means of transport superior indeed to rail. 
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In executive work in rural communities, the airplane has already 
become established. Sale::~ in considerable numbcr have bcen made 
to owners of great farms nnd ranchc~, and to oil and mining operators. 

Among tlw misecllaiwons uses to which busiit<·~:-; ii' placing aircraft 
may be mentioned the exploitation of real cMatc. A Kew York firm 
had a client who wished to build a hotd, hut was uncertain as to 
the location propos<·d. How would it look when set in surround­
ings of which he hud scen but liHle. and that from the stn•ct or a 
ncar-by roof? So the finn cmployt'd a commc·rcial tt<.•rial photog­
rapher, and the trick was done. 

Great constrndion projcds nrc being- watehl'd from thP air, c~ity 

improvement:-; ur<· lwing- phlmw<l and firc ami poli<·<• patrols earric•d 
out. The at•rial amhnlmu·c has bern dcm<m::'!tratc·d in th(' Armv and .. 
in civil practise and in at h·ast oltc uotahh· in:-;tall<'<'- at. ( 'nrpus 
Christi, Tcxa~- airplanes have been u~wd for flood resC'UC work. 

AERIAL ~L\IL SERYI<'E 

The Aerial ~fail Sc>rvi<'e of the r. S. Post Ofll<'<' I >c·partrm•nt has 
been in operation daily, cxc<·pt Snndny. hc•twPe'H .X ew York and 
'Yashington for <'i~hte<'ll month:- : and lwtwc•pn X(•w York and Chi­
cago daily for ~ix mouth:-;. It has lwe11 :-<U<'<'<':-::;;ful from the start. 

To-day, thc A<•rial )fail planc>s ar<' daily <'o\'('rin~ a total di:-;tauce 
of 1,!)0() milf':-; of t<•rritory and arc carryin~ an atr~rc~at(• of ~,100 
pounds of lett(•r=-. 

During the last fi=-<'al yc•ar~ ouly -!.-t- JWr ('<'IlL of possihll' trip:; were 
not attempted, nnd that out of a total of 1 :l:-:.:lt 0 111il<':-;. Thc•n· wt·rc• 
flown 12~.2;>5 milPl'. a pc·d'ormllll<'t' of !1:!.7:: JH'r c·c•ut. l>nrin~-?: tlw 
:-;uuw pNiod tlwre wc•re ouly :~7 force<l landiugs dtu• to lll('<·lwnical 
trouhh•s in flight. 

In the op<·ration of tlH· ~\< · r·ial 1lail for IIP:trly Oil<' y<•ar illld st'Yell 
months, con•ring -!0;",/,li:: 111ilc•s of tlying. tlH·rL· )taw bc·c·n lost but 
four pilots in c·ra~lws_. a ratio of n11e fatality to lOl,:Wt mile·=-. 

The reec.·ption whi<·h tlw ~\e ·rial 'Jlail md. wlw11 lir=-t prnpo::;ed. 
)[areh Gth, 1!)12~ was ~i111ilar to tlw popular indi lh·n·twt· di splayed 
hy the Anwri<'an JH'npl<· for _'" <':t rs toward the· airpla11<' it~<·lf. Cnn­
grc•ss r<~fU:·H'd to :Jrant a11 appi·•lpriatiou .,f *:,o.ooo for :\t•roiJalltic·al 
<'Xpc>rinwntlltion r<·qw·,.: t<·d J,y !lit' Po~t ( )tJi,·c· I ><·parf lllt'IIt. .\=- :1 r<·­
snlt, it W<l:o; 110t until . .- ix y <·ar,.: btc·r - :\Ia_,. t:.rll. l!ll~. that th<· 
tir~t . • \c·rial )[ail rout<· was l' ~ tabli..:lll'd IH"t We '<'ll ~t '\\" y ,,rk awl 
"y a:;hingtou. 
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A~ain followin~ a cour:-e similar to that traced by the airplane 
it:wlf, the ..:\('rial )fail d(•monstrah•d its worth, aroused the keenest 
interrst, and, within six months, was sought by repregentative cities 
in 1t11my purts of tlw enited States. Th<•rc is no doubt that the 
At•rial )fail took a major part in nwak(•ning the <'Onsciousness of 
Am<'rica to the fart that <'ommt>reiul H<'ronauti<'s "had arrived," and 
was disputing tlw monopoly hitlwrto lwl«l by ruil, road and water 
transportation .. Ou )fay l:ith, 1!11!), the Aerial )fail was estab­
lished betw<'en Chicago and Clevdand and on Jul.v 1st, 1919, the 
route between CleYcland and X <'W York was opened. As this book 
goes to press, Congre:o:s is eonsid<•ring a $3~000,000 appropriation for 
the fiseal year commencing July 1st, 1 !)20, which will permit the 
op<'ration of one round trip daily hy the Aerial Mail between the 
following points: 

K cw York - San FranciS<'O. 
Pittsburg- St. Loui~- Kansas City. 
Boston - l\ ew York. 
'Vashington- Atlanta. 
Thus the continent will be spann<•d from East to West, and from 

Korth to South. 

f-hoHY OF 0PEHATIOXS 

'Vhcn th<' A<'rial )fail was <'StahlishC'd, it was conducted by the 
'Var Uepartnwnt in conneetion with its work of training aviators. 
The S<'rvice continued under the military until August lOth, 1918, 
when it was taken over hy the Post Office Department and placed 
undC'r the immediate dirC'ction of Otto Praeger, Second Assistant 
Postmaster GC'neral. 

The only C'quipmC'nt available at that time- the war still being in 
progress- was such as could he rclC'ased by the Army Air Service. 
A f<•w Curtiss J. N.-4-li training planes, equipped with Hispano­
Suiza engin<•s, and having a capacity of 200 pounds of letters were 
obtain<>d. "•ith the signing of the armi$tice a number of De Havi­
land -ls and Curtiss R.- 4s were turned OYC'r to :Mr. Praeger by the 
Am1y and in thC'se 400 pounds of mail were carried. The Curtiss 
machines pcrformC'd remarkably, but the De Havilands, designed 
wholly for war purposes, lacked the strength necessary for commer­
cial flying. But. the Post Office Department had no funds at that 
time with whieh to develop strictly mail-carrying types; it had only 
the surplus military equipment from which to draw. 
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The Aerial .Mail Service th<>reupon sd about transforming the war 
machine. 1 ts a<'ronautical engine<>rs, cooperating with the staff of 
the· L. \V. · }'. EngineC'ring Company, developed changt'S whirh re­
sulted in a comparatively sati=-factory plane. A mnch stronger land­
ing gear wn~ snb~tituted, the fm;('lagc was strrngtht•nf'd and the 
cockpit and ('argo eompartm<>nts wrr<~ re-arrangPd. It was this r('­
built· "ship" that rnahl<·d the Acriul :Mail ~ervirc to <>Yoln~ the 
longer a11d mor<' hazardou:-\ :X <'W Y nrk-C'h ieago srrvicc on t of the 
Washington-N <·w York laboratory run. 

On 1\f ay 1 :lth, 1 !11 !1, the an11ivcrsar.v of t]l(' establishnwnt of the 
New York-"·a=--hing-ton liu<' lHHl the op(·ning day of tlw rontP hr­
tV:•r('n Chi<·ago ant! Cl<·n·laud, th(' puhlic wa:-; inYitPd to witu<·~~ th(' 
flight of th(~ mail plan<•s at R<>lmont Pnrk. X<'w York~ and Col1rg<· 
Park, "·ai'h i ngton. 

The two airplaJwi' tlmt took to tlw air on this anniY('r:-\n ry~ one 
l<•aving \rashiugton llnd one ]c•aving N cw York, w<>rc Curtiss-ll is­
panos, tht• salll<.' that c·arried the mail a Yc·ar hf'fore and had b<><>n 

• 
consta11tly in tll(• ~<.·n·ic<> pn11cd hy the sanH' motors. On<• of thPse 
had bN'n in tlH' air l ()-!- hours, fi,Yin~ 10.iHi mil<'s, and hnd rarrit>d 
:172,k:? li ld.t<•rs. It had eo:-;t, in :-;<•rvi<·<•, pc•r hour. *H;U~O. H('-
pairs co~t $-lSO. Tlw oth<•r plan<' had bN•n in the air 2~~ hours, 
flying 15,01 ~ mi )ps, :md had <'a rriPd -l-~:1.1 ::W ktter~. 1 t <'ost in 
serviet•, p(·r hour. $-liU3-t.. R<·pnirs tn this ma<'hine cost $1,874.7G. 

I 11 addition to t I.e :-i x plaJu•s with wh i<'h t lu• s<•rYirr wa~ op<·n<'<l. 
and whic·h were in OJWration on .TmH' !30th_. tfll!l, thf'r<' w(•rr -l:3 
planes in s<.•n-ieP 011 tlw two routt•s in op<'ration 011 that <latr, 11am<.•ly, 
bctwPcn -\Va~hing-tou and N<•w York and (']pn•lan<l and Chicago­
-!-8 in all. On l>t•eemlwr bt th<·rc w(•rr !10 plaw.·s in service. 

!liE\\' YOHK-W.\SIII:\'f;Tfl!'i HOI'TE 

The rc·<'ord of thP (•utirc• ~(·n·i<'<' h<'t\\'l'<'n X('w Ynrk an<l 'Yash· 
ington show~ !I~ ]Wr <'<'llt. of pC'l·formalJe(' durin!! the• rntirf' y<•ar: 
rPprc·::;c•uting 1 ~s,o:l7 mile-s tra\·<·l<•<l and 7.7~0. '- -Hl lt'ttt-rs earriP<L 
Thro ren•mw~ from airpl:t!H' lllail :-:tamp~ amouut<·<l t11 * 1 ;,!))700 and 
thf' cost of ~<·niN· to * 1 :~7.!H1fl.ori. 

The :1\'!'rag<· flyiu~ tim<' hf't\\'1'('11 H<·lm\lnt Pnrk. Xt·w York, and 
Coll<·g<· Park, \\'n ;-;J.ing-ton. w:1s :~ hour;-; and ;,o lllinuks. while the 
tirnc from \\·a~hingtm1 tn S<·w York wa~ :1 hour::;, :w 111inuks. The 
di :::c·rc'JI:IIW,Y i::; dnl' to the· Jll'(•\·nilin!! wi11<l-< frn111 :t we;-;t<·rly dirt>c­
tiou. Oue round trip was made daily~ exeq>t ~mld;l\·. .\ :-: top for 
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exchange of mail was made at Philadelphia each trip. By this 
service mail between New York and \Vashington was advanced 2 and 
% to 3 hours over train service. In a<ldition to airplane mail there 
is despatched daily from \Vashin~ton to X cw York l<•ttrr mail from 
southern points, connection mad<' up to carrier di :;tricts in X ew 
York, which mail is delivered in X ew York the same afternoon in­
l;tead of the following morning. On ,July l!Hh, HJl n, the stop at 
Philadelphia was discontinued, and by changin~ types of planes the 
flying time has been reduced !30 minutes in each direction. 

NEW YORK-CHICAGO ROUTE 

The Aerial :Mail b<'tW<'Cn Chicago and Cleveland, begun )fay 1!)th, 
1U19, advanced the carrier dcliv<'ry of lett<•rs at C'l<'veland and Bos­
ton by 16 hours and at Albany, New York and Springfield, Massa­
chusetts, 6 hours. 

Mail from San Francisco and the entire Pacific Coast states, from 
South Dakota and N orthcrn Illinois, from N orthC'rn )finnesota and 
Northern Wisconsin, from North Dakota and ~fontana and from 
Kansas City and the entire Southwest, put on c<>rtain trains, reached 
Chicago in time to make connection with the Aerial Mail east 
bound. The Aerial )fail from these trains is taken direct to tho 
Aerial Mail field. U ndcr this arrangement, this mail is d<'livered 
in Cleveland and Boston on afternoon deliveri<'s instead of the fol­
lowing morning. At Albany, New York City and Rpringfield, )[as­
sachusetts, this mail catch<'s morning delivery instead of the aft(•r­
noon following. 

Letters mailed in New York Citv in time for N cw York C'<'ntral .. 
train No. 1!1, leaving at 5: 31 P. ~r. reach Chicago in time for :3 
o'clock afternoon delivery by carrier instrad of the following morn­
ing carrier delivery as would be the case if s<'nt through by train. 

July 1st, the full airplane route New Y ork-Clcvcland-Chicago wus 
officially opened. 

NEW ROl"TES ,\NO EQriP)lENT 

·The Aerial Mail Service, hy early fall, 1 DH), was confronted with 
two problem~- the cstahli~hment of new routes and the dc•vrlop­
ment of new equipment. The <'n~irw<'rs of th<· Aerial )[ail H<'n·ice, 
cooperating with the Army Air S<'rviee and with municipalitic~ had 
laid out proposed lin£'s to the X orth\\'<'st and to San Francisco. This 
was principally n matter of charting nnd r ::;tablishing nec<'ssary t(•r-
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minals. Then came nn intert•sting and hi~hl.v sig·nificant exp<' ri­
ment, condnct<~(l with the C'OOJ)('ration of tlw lnt<.•rnational Mercantile 
Marine, Opt•rators of the White l'::\tar J.ine, and the Acromarinc Plane 
nnd l\fotor Company. 

The cxperinl<'nt consi:;h•d in dropping a mail bag from a flying 
boat onto the d<'<~k of a liuer at ~<'a to Pxpedite the movcmeut of over­
s<·as mail which arri\'(•:; too lnt<• to be ddiwrPd on board outgoing 
steamships. 

A special C'hnte wa:" eon:-;trncted on one side of an A<'romarinc 
flying boat to 1wrmit th<' dropping- of a mail bag which was Pnclo:-;<'d 
in a wat<'r proof eontaitwr. To the latt<' r th<'r<' waR nttarlwd a thin 
steel cahl<>, :WO f<•l't. Ion~, thP otlwr end of which had sc·,·en short 
hr<UH?}H':-;, <·aeh wei~ht<>d with a two-ponud ha~ nf ~hot. The id<•a 
wn:-; to have thi ~ w<·igiJt«·d <>nd wrap it~elf around the ~tay rmming 
bd\\'<•<•n th<· fon· ma:-;t aud tht• ftlr<· main ma:-;t of the skamship wlwn 
the trailing cable would :-;trikt• it, aud thus jC'rk tlH' mail ha;! out of 
th(• dlllte iu whieh it r<·:-;t t•d 011 tlu• tlyin;! hoat. To l<>ssen the impact 
ou tlw :-;ta v. rn hl><'r ba]l(l ·"'ho<'k n hsorh<>r:o; W('l'C insertt'tl in thf• ca hl<' . • 

After pr(•limimrry <•xp<•rirtH•nt:-;. <·<mdudC'd Ht the works of th<> 
Aeromnrim· Plnrt <• nnd l\fotor C'ompany, luul ronclu~in·ly prm·rd 
the ft•n ::;ihility of thi:-; R('h~'llH'. it was d<·<'i<lP<l to h'~t the ..:\l'rinl Mail 
deliwry nuder actual np<'ratinl! rowlitions. 

On Au~n ::;t 1-l-tJ.. an At>l't)JllHri u<:' tlying- hoat, pilntt>d hy C . . T. Zim­
IIH'l'lllan, took on hoard a lllail po11<·l• wc·il!hiul! 100 pom1d:-; awl. dt·s­
pitr a ;',0-mih.• ~ah· awl rain Morm. fl0w out to s<•n nfter the liJH•r 
.·ldrialit, whi<·h had lc·ft 11.~ hom . .:; prc·vionsl.Y. 

Tlw pilot t·an:,rht up witlt tlw lin<·r twnr thr <>n<l of thf' ;\mbro~<> 
C'hnnll(•l. "\ftpr tlt<· m·ig-ltt<-d <•lid of tlte cnhl<' trnili11g- front tlw 
~PnplcmP had <':tnp:ltt in tlH· li1wr\ ri~·~inp: th<' llll'd tauie pnlh-<l tltt.• n'-
1(•;1:-;e d<·vil"(' and tlt<· rnail !tao· fp]j into tltr ~e;l alon!!' ~id<' tht• \'t•:-O:-Wl 

~ . 
as had ht•t•u <·xprl'tt.•d awl \\'a:-; :-;aft·ly hanlt•tl ahnard. 

Th<• illlportall<'«' of tlti :-; J"Pillarkahly ~w·t•t•~,.;fnl rxtwrinwut. wltit•h 
was t•a rri<'d ou t UJI(It•r ad\·t·r:o;<' wt·atiH·r ('Ollt.litinn ~. j,.; o],,·inn~. I hl\·id 
Liud,.;ny of th<• lnt<·rHational ~lt • r<·:tntil<' )furiul' C'ntnpauy :-;tatt><l 
thnt if thi:-; tw·thod w<·n· adopl<·<l hy ,.;l«':tllt,.;ltip <'«)mp:mi<·,.;. fnlly l S 
ll'mt·s <·otdd It~• :-:a\'t•d J,,· trall:o;atlallti«· liu<•r:-; ontw:tr<l luttlll<L Xt)t 
unl.Y would it ht · pn:-:,-ji,IP to tr:tn:-:ft·r Lt t« ' lll<til tc1 tlw "tt•atn:-:hip in 
tlti,.; lll<llliH'I', hut tlw :-:1«-:llttt·r:-: \\'lntld J,,. :~bh· to l:lkr nu <'<II'~«) up tt) 
thro la:-::t llllllll4'1lt lwfnrt· :-:a ilitl;.!' and th ('ll rc '<'« ·in· tl1r• <'•1111Jll<·l<'cl lll:tlli ­
fe::'t by :-:t·aplam· d«·lin ·r.'· f.tr nut nt :'(':1. Tlll' l'Xpnin~t·nt <':lll ,.;<•d 
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several steamship lines to takE> aircraft into consideration in their 
plans for the future. It undoubtedly hastened the decision to estab­
lish United States-Cuba air service, because of the attention that was 
attracted to aerial transport over the sea. 

A C~\N ADIA:'i EXPEIUllF:NT· 

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

To \V. E. Boeing, President of the Boeing Airplauo Company of 
Seattle, goes the distinction of having first carried international mail 
in North America. On March 3rd, 19191 lfr. Boeing, in one of his 
seaplanes, accompaniod by Edward Hubbard. assistant pilot, flew 
from Vancouver, Briti~h Columhia, 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 mayor of that city. 

As a result of this flight, mail contractors in Alaska ar·~ invE>sti­
gating the possibilities of using the airplane instead of the dog sled . . 

·while oceanic mails were being plauued, it became evident that 
multimotorcd cargo ships must be provided if the Aerial :Mail Serv­
ice was to reach San Francisco. Thus the Department set about 
the construction of fourt<'<'n two nnd thr<'c IIispano-Sniza or Lib­
erty motored airplanes, ranging in cargo capacity from 1,!)()0 to 6,000 
pounds, according to the length of the flight. Six of these great craft 
have been built and delivered by the 0 lenn L. Martin Company and 
four are under construction at the plant of the Thomas-l\Iorse Air­
craft Company, while the L. 'V. F. Engineering Company is build­
ing others. :Full descriptions of these cargo "ships" are printed in 
Chapter VIII. 

Another notable engin.eering development carried out by the De­
partment in cooperation with the L W. F. Company, was the re­
construction of a De Haviland 4 into a twin-motored plane, which 
has developed a spe(•d of 103 miles an hour, will maintain horizon.tal 
flight with one motor and carry 800 pounds of mail. Thus the 
Aerial l\fail provides a commercial use for more of the militarv .. 
equipment accumulated during the wnr. . 

The Aerial Mail has be<'n the means of developing scientific aids 
for commercial aerial transport. 

_At the suggestion of the Department, the Bnreau of Standards has 
developed a field-marking radio device which will enable a pilot to. 
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land exactly in the ccnter of this landing field although it may be 
shut in by clouds, rain, snow or fog, from an altitude of three to 
four thousand fret within th<' proximity of the field. As elevated 
antenna systems are manifestly dangerous to air navigation, the 
Aerial Mail Service E>xperirucnted extensively in radio transmission 
and perfected an antenna only 20 feet high, highly directional and 
admitting of sharp tuning with t·emnrkable transmission rc·sult~. 

The installation of high powered stations in the vicinity of flying 
fields is, then•fore, made possible. Efforts are being made to pro­
vide and perfc•ct a practical visual signal which will take the place 
of the present audible signal. Thi8 will greatly enlarge the field 
of operation. 

Complete telcgraphic communication will shortly be installed, 
tog-ether with triangulation stations, which will allow the utilization 
of n complt>te despatching system whose main function will make it 
po8siblc for distant points to locate planes accurately at any moment 
during flight. Distant controls are also being developed in order 
that the Department at \Vashington mny get in communication with 
any pilot in flight by means of radio t<'lephone . 

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

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

The Department has been k<'enly alive to the. important matter of 
fire prot(•ction ami has equipped its planes with fireproof bulk 
heads and extinguisher systems with crash relPase device. Improved 
fire protl•ction systems arc being installed in the larger craft now 
under construction. 

BAD WEATHER DEFIED 

" The ~fail must fly " has bt•cn the order; and the )fail has 
flown. The opPration of the S('rvicc every day in the ;rear except 
Sunday, between \Vashington and X<•w York and daily between 
Cleveland and Chicago, en<•ountC'ring- all sorts of w<•ather conditions 
and meeting them successfully, hu::; furthC'r dcmonstrat(•d the prac­
ticability of c•mploying the airplane for comnwrcial service. 

The Aerial ~fail has bE:~en maintained, throughout the year end-
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ing :May 14th, 1919,' with a record of 92 per cent. gales of excep­
tional violence - from 40 to 68 mil<>s an hoiu .- and heavv snow 

~ 

storms being encountered and overcome. Out of L261 possible 
trips, 1,206 were undertaken, and only 55 were defaulted on account 
of weather conditions. During rain, fog, snow, gales and electrical 
storms, 435 trips were made. Out of a possible 138,092 miles, 128,-
087 miles were flown. Only 51 forced landings were made on ac­
count of weather and 37 on account of motor trouble. 

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

One of the lessons learned from the operation of the Aerial l\[ail 
during the year, is that the rlement of danger that exists in the 
training of aviators in military and exhibition flying is almost en­
tirely absent from postal- or commercial -flying. 

:Mr. Pracger, in reporting to the Postmaster General the opera­
tions for the year, says that the record of the Air :Mail Service, which 
includes flying at altitudes as low as 50 feet during periods of marked 
invisibility, throws an intert'stiug light on this question. During the 
year, more than 128,000 miles w·cre traveled, no airplane carrying 
the :Mail had ever fa11en out of the sky, and there had not been u 
single death of an · aviator in carrying the Mail. 

Between May 15th, lfll!), and November 1st, however, three pilots 
lost their lives, due to bad weather and low· visibility. Directional 
radio will, in future, eliminate casualti('s from these causes, it is 
believed. The only other deaths bv acrident which have occurred 

• • 
were those of an aviator who made a flight to demonstrate his quali-
fications as an a\'iator and of a mechanic who fell against the 
whirling propeller of a machine on the ground. Only two aviators 
have been injured seriously enough to be sent to a hospital. Other 
accidents consisted mainlv of bruises and contusions· suffered bv .. ~ 

planes turning over after landing. 

FoREST FmE PATROL SERVICE 

The total surface area of tlw timber lands in the United States. 
including national and privately owned forests, is estimated at 
550,000,000 acres, that i~, about one-fourth the area of the whole 
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country. :Xo exact figure~ are avuilahle on tlw total value of tlH'sc 
timber lands, but the Xntional }\m•sts, which on ~hmC' :30th, Hnn, 
covered 174,2()1,!3!1:3 ner<·s, have a total C'stimatt>d ntlue of roughly 
$(Hi;i,OOO,OOO. 

During 1!11!1 approximately ~,!100,000 a<·rC's of :Xatioual }~orcst 
lands wcr<~ d('~troyc•d h.Y fir<'; thC' damn~c r<'prC'senh•d a HC't loss of 
$4,500,000, und a <'OSt to the Forest SC'rvier of fighting fin•s of about 
$!J,OOO,OOO. 

From ]!)];) to HHfl inelusin~ fir<':< rC'dur.('d th<' an•a of Xationnl 
Forest lands by 4, l!IH,:w:~ ucr<'s, C'Unsin~ n damag<' of ov<'r $i,OOO,­
OOO, to whic·h must hc ndd<•d !<Ome $12,000,000 spC'nt in tightin~ th<' 
fires. 

It may 1x> S<'<'ll that fir(• is ~ra<luall,v fellin~ our wood Jnnd~. 'fh<' 
burning of approxinutt<·ly 7/lOO,OOO acr<'S of timhPr durin~ th<' 
last. five V<'arg <'onstitutl'll not onh- an immediate loss of lin•s and . . 
propNty, hut also lli<'Ita<·<'d th<' futur<' of the grPat agri('ultural and 
other habitahle n•gions as \wll. 

The J)<'partm<·nt of ~\~ri<'ultur<•, tllfll\IJ.!h it~ Bun•au of For<•stry. 
rnd('aYorr<l for y<'ars tn <·nu~('l'\"<' staudin~ timl)(' l'. It was rP:diz<·d 
that thl• d<·mHlation of tlw J.!l'<'Ht \\"Ht<·r-:-:h<'ds in thl' "·p:-;t, permitting 
<'rosion HIHlJ.!<'IJ<'ral d<·~olation, would in time·. <'arry ruin to tlu· ri('lt 
and f<~rtil<' vall<·ys. Hdor<•!'tation, !'O lnnJ.! IH'gh•c•t<>d, <'Ould 11ot of 
its<'lf off~d tiH• iru•r<·asing warlv toll lw fir<'. 

( 0 I 0 

1'1t<' for<·=-t rmt!!<'r wa::; for Y<'ar::- tit<' sniP, frail harric•r hdw<·<·n . . . 
<'Oilflagratimr aud Anu·ri<·an for<',.; t,.;. Hi~ pidnr<'='<JIIl' ti~'1tn·. afont 
or 011 hor:-:<.•lm<'k. waR tr:H'<'d on•r mountain trails. His vi,.;ion w:rs 
liurih·d to uaturnl vautag<· poiuts. )lm·iug ,.;IO\...Jy. It<• was unahi<­
<'V<'n tn r<·pnrt a fir<' uutil it !tad gaim·<l ll<'nclway. ln fighting tlt<' 
tlaiii<'=' he was lraudi('app<·d by Iris iuahility tn Yi1•w tire IIH'Il:t<'('d 
t<·rritnry a11d :-:tatiou his for('<'=' :u·(•ordinJ.!ly. Tl11· irwre:r,.;ing lcl:<S<':' 
in tiH· uational for1 •:-: ts :-<pok1• ,.;un·ly of tltt' inad<·qua,·y of tlt1• surfa'''' 
patrols. 

It wa:-< at tlris Nitil'al 1)('riod that tit<• airpLu11· apJH•an·cl. Tlu· I )( •-
partnwnt of ;\gTil·ultllr<' took tl11• i11itiati\·P :111cl n·cpH •:-:tc•d ("onpnaticlll 
from tltf• ;\ir Sl'l'\·i<"<' .. \(·(·orclingly. on .lu1w bt. 1!1!!1, tlw :tl•ri:d 
fnr<•:-:t patrol w:1s (•st:dllislu·d. It's sc•nJH' nf np1·r:1ticnt si111'<' tlt<·n lt:l' 
stcoadilv iw·r<·:ts<·<l So !!'l'e':lt has IH'I 'll it, .'11<'1"<'-""· t ltat tl11· fir<· lraz:trd . . 
is llcl\\" pradi,·a lly ,.Jirnin <~l<·d. l):1i ly patr.,J ,.; . 
<•xperiliH'IIt, an · 11n\\" :WI"<'Jilc·cl as indi:-:p< ·tt.,aldc ·. 
p1•opl<.• uf On·gort and ( ';d iforni:t lt;l\·c· 1""1111' fc) 
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as absolute protection for life and property in the great timber reaches 
of the Cascades and the Sierra. 

The tests by the Government have convinced the private lumber 
companies that they, too, must have gimilar servic<'. In Oregon it is 
understood that they cooperate with the State in b(•aring expense 
incident to the patrol. No one more than the I umberman real izcs 
so keenly the limitations of transportation. He spends days on 
horseback going to and from the railroad centers. Time is an im­
portant element in his work. HC'r<', fH; in the cities, "time means 
money." 'Vhat thing more natural, therefor<', than for him to com­
bine his private fire patrol with privat<' transportation? Thus jour­
neys of many days in the old wa,Y are reduC'cd to hours in the new. 

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

In the airplane sit pilot and observer. The pilot follows his s~ 
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 onl.Y the loeatiou, but classi­
fying it as to degree and pos:'ible cause. Travellng at an average 
speed of a mile and a half a minute, the observer must look and think 
(}Uickly. But., a fire discovered, he can soon r<'port it. 

Then again, in actually fighting fires, airplan<'s have been of gr<'at 
·assistance. From a position above the fire an experienced man who 
knows how to combat the blaze is ahlc to direct his forc<'s on the 
ground to much greater advantage than if he were there himself, for 
from his point of vantage he is able to take in the whole situation 
and see the progress of all si(les of the fire at practically the same 
time. He knows instantly, without either a journey on foot or horse ... 
back, over or around di'fficult ravines and mountains, just how far 
the fire hns progressed, how serious it is, how best to put it und('r 
control and how much importnnce one section of it hear::. to t.hc rest. 

Two patrols a day were operated out of :March :Field, Hivf'rside, 
California, b<'ginning June 1st~ 1 !ll n. Curtiss army ti·aining planes 
were used in this first experiment. Especially constructed para­
chutes were tukcn along. It was planned to attach a message to the 
parachute inunediat<•ly after the observer qi::;coven•(l a fire. The 
parachute would be dropped over the n<'l)rest town or base and the 
me~~age relayed to the Forestry supervisor by telephone. The para-
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chute proving tmsnti,;fa~tory, the win•less tclcgrHph was installed. 
In three mont.hs anti 8('\'en thlys the patrol which OJWrnted over the 

Cleveland National Fort>st in C'nlifornin ~owred 46,297 mile~ in 46G 
hours und ii() minutrs of flying tim('. 

Sc\·cnty·five thmgt•r(HIS lire~ wc·rc discovered, and all this by nn 
average of thr<>c plane~ in 115<' daily. 

An llv<•ntgc of two pl:uws daily cm·ered :Hi,Rii4 milt·~ out of UO<'k­
well Field, San Diego, California, in tlw same period of time, dis· 
covering 24 dungt•rous fir('~ in the 410 hours of flying tim~. 

Meanwhile, the training plun!'s were supersl'ded by American built 
De Haviland 4 plnrws which had gr<·atcr dimhing nhilit.y imd ~oul,J 
cover greater ar<'as by rea~on of their higher speed and larger fuel 
capacity. 

On RcptNnhc·r Rth, l!ll!l, the two patrols were ~onsolidutcd along 
with that from l\fathcr Field, ~!l<'rarnento, Culifornia, which since 
,T un4? ht had patrollctl :!1, 1:2::\ mil<>s of t<>rritor.v und di:l<'ovcn•d 85 
fir<'s. F1·om ~<>ptt•mbC>r :Jrd until Oetoher !JJ~t, 1!11!1, the two plam·s 
from l\fatlwr Fi t-ld tli;;eo\'(•rc••l 71) tires. Otlwr patrol~ opcrah~d fr.om 
Frc~no aJI(l Ht•d Hlulf, Cnlifornin, and it i~ plamwd to <•,;tnhli~h ncl­
ditiounl onP~. 

ll.Y the fir . .;t of August thr rc·mnrkohle suc•ep,;s of the California 
pntrol~ hat! n•ttrart('(l thl' attrntion of Or<>~Oll ~tate offirials n~ well 
as th<> For<'~try Hur<>nn of Orc·~on, nne! Go\'!'rnor llPn. \\'. Olcott 
reqnE'stc.'d si1nilnr protre tion for the gr<'at national forP-sts in his State. 

Accord ingly, an U\'Prng<• of t wo plan!'~ daily sc·t out from Sal<'m 
and Hosehurg, On•gcm, and later work~d from a c•ommcm base at 
Eug<'nc. The p•~trolmnintained a crnisin;:r radiu< of 100 mill's with 
the training plnn<>s and lat<'r, whPn tht• bigj!c•r ~hip$ were sHlmitutc•d, 
tlwy wc•rr. nhlc t.n fly :1;;0 milc•s, tim,; pt>nC'trnt inj! more• de<•ply into 
tht• mountain< and prot<•<·ting the more (l('avily timhc·rNI Hr<>as. As 
a r!'sUI·t of thi,: work, al'complishcd Hndt•r m:cny difficult irs, such as 
lack of f•wilitit·~ for emerl-(<'nC'y landing8 nud rrpnir, :l:l,'il:i miles 
of the Ort>;:on forl';ts wrn• flown over in thl' com':lc of 1:?7 plltrols in 
two months and !'ight day,:. Tn all, 1 :!~ fir!'~ Wl're di~<'OI'<'fl'd in 
Orcgnn, fin•::; which, once startd, would hnvc rcducC>d thousands of 
!\CI'C:S to a~JI!'S. 

The cktai l<'d ~mnma•·y of the ~ .. ason's ·<>ntire> ndi ,·itics is of gr<'at 
intcn'>'t. Tht• total mullhc·•· of milt>s travc.>r:wd by the scventcc:>n air­
planc•s u~Pd fnr lirt• putml work \\'!1~ 2:l;i,724 milc•s. which were cov­
ered in ;!,,~<7:! lumr~. Th<>y were iustrumcntul in putting out 570 
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fires in California and Oregon. · All this with the small average of 
sevent(•cn ships in use daily. 

There was only one fatnlity on all these patrols, ami only eight 
ac<~idents ilwoh·in~ major l'<'Jlllirs to nirplancs. It, is this !'tticicncy 
of the flying machine that has aroused cnthusia~m in the heretofore 
flame ~wept nrens of the far West. 

Tho airplane forc't pntrol is said to IM!v(• had a peculiar disci­
plinary influence ou campcrs. Instnnc<'s luwc b('(•n known wht'rc per· 
sons who had cnr<·l<',~ly ~et fire~ to the uudcrf:rowth, hnrrif'd to a 
tell>phone and informE'd the forr~t SIIJX'rvisor of a fin•, imm<'diat!'ly 
on the approach of an airplnuc o,·rrh!'nd. 

The co~t of operating the patrol is slight. The snving it dfN·ts is 
enormous. Plans arc uow under wn.v for its cxtcusion throughout 
the Korthwest. 

P~;Act: Ton: UsEs oF AEniAL PHoToc:nAPHY 

One of the most important and inter!'sting a('ronanticnl d!'velop· 
m!'nts which the World War brought about is a<'rinl photography. 
The verticnl ncrial photograph, made from n hi~th nltitudc, rcs!'mbles 
a portion of a mnp so clos<•l,v that it was nmurul that ac•rial mapping 
should be thought of first ns onc of the fields in which ncrinl photog­
raphy can bc nsccl comnlE'rcially. 

A bcginning in this line has al r!'ndy h<'en mad<• in this coimtr,v. 
Wh!'n host.ilities ceased. the Air ~<'rvi<'e as-~igned a nnmbcr of pilots 
and observers to the duty of making photographic maps in various 
parts of th!' count.ry. An nr<'a is mapped from the air hy A,ving ovcr 
it, making the while enough phot<lgruphs to f<lrm a compnsitt• picture 
of the tract. This e<lmpo$it<> photograph, wh<>n mounted, is known 
as a photographic mo;;aie or map. 

:Minor diffieultit•s ·tlult int<'rf<'r<·d with the making of suitable photo­
graphs for mapping purpno<'S have bocn ov!'rcom!'. Y-arger cameras. 
covering !tf<'nl<'r nr<•ns on the gronucl nnd using film that pc·rmit~ of 
making of hnudrcds of exposnrc'i<. indndc some of the neW('l' d!'vdop· 
m<'nt~. Photographs ·tak<>n from a mile in the air , O\'er strange, im­
passable f(•rritor,v pcrmit aetna! ,·i,-ion nnohtainnhle h,v other mt'ans. 

Aerial snrVP,ving pos~s;w,. m;my di~tinc·t advantage•~ ov<>r· land 
snrvcyin~r. Lmd sun •e.'· of rnnr"h.'· nrc~a<, thickly wcJOdcd tracts or 
otlll'r pri mit i n J r<•!riOn$ i' not nuly di !lien It nnd lutznrtlons, bn t also 
v<'r,v c•xp<•nsivc. To do the ~ame work un uvilllor and f'unwra man 
nE'I.'d only fl,v n\·er tht•>t· dittil'nlt rt•gious, making a H'<:ord so pt•r· 
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peot that it could nut be ditpli<:nted.. The fornll'r. m<'llmd r<•qulrP:< 
days and weeks; tlw latter, hours and minut<"'-

A coinpletc aerial photographic Stir\'(',\' of thP r nih•d Stat<·:< ,.,,,a],] 
be accomplished in 1t few years at <·on,:idrrnhl_v ](•:<,: cx1~ensP than would 
be entailed by n wound snn·<·y; wher<'us at. th<' prc,:pnt ratP of prog· 
rE'ss by ground su rv<'." i ng it wi II t a k<• on<· ln111d rPd _YI'a r,: to <'om pl<'IC 
sud1 a su rv<'_v. Sn('h an :wrial sun·•·.v wonld !)(' on•: of tht' mn;;t 
useful of army p<•acc time training neti,·iti<•s. 

This type of mnp, although on the wholn tll<'or!'ti<·all.'· ]p,;s arC'uratr 
than the prrsPnt g-ov(•nampnt ~urv<•y map, is usually nn sud1 n larg<· 
scale that wh<'n r<••hu·cd to usahl<· siZ<' till' p<'r<:<•ntagc prro1·, while 
st ill in cxisten<·<·, i, Ullm<•asurahlc. 

I Mtrunwntal prohl<·lli:; nrc lx·ing gra<lnnll_v ,:o]\'l'd itll(l within the 
ncar futurl', it. will be po>siblc to Parry out a eon1ple·tt• topographical 
survey by means of a<.'rial photography witlt a t11i11imum of grouud 
control. 

Accuracy <'<Jlllal to that now ohtni11i11g iu till' maj!lrity of maps pub· 
lished has already bc<•u nC'<'<IIIipli>lll'd r<';,_'ltlarly a111l it is fl'lt that 
with proper equipnwnt nnd cxpPrinwnt, the• H<·<·llra<·y vf the llt<.>><t 
minute mnp:; now publi:<IH'<l c:111 h<• oht:lin<·d. 

It is difli<:ult tc1 l ist fully tlu· app] i(·ati<lll~ tl1nt <'ill\ I)(' nt:uh· of 
aerial ph<llO!,'I'llph_v in pe•a<·dnl pnr>nil:<. he•e·an,;c• thi:< lll·an('h nf pl11~ 

tography i:; sn new n11d its ra11ge of ll><·fnltw,;,; "" <·xte ·n,;in• that ahno,;t 
daily ~onw Oil(' think,; nf :tnotltrr til'lel in wlti<·h it •·:tn h<' l'tnpl•l.\'('d. 

For city planniug, J'p(·larnHtinu. fnn•:'lJ·y. aud nwu.\' otlu'\r u:::.<'!" 
1\<'Tialphotograpltie• tilli'\'<'_Ying- i,; IK'.""'"I appro:wh hy :Il l." otlwr e•xi::t· 
ing mdhod nwl will llndonhtc·<lly <·nnll' in to •·nnlllHlll """ within the 
II<'Xt few y<•ar,;. 

Own<'r:: nf larj!f' trac·t:< ran al'lnalh· r xplut'<' tl ll'it· l'''"l"''·ty J.y hal' ill!! 
till' land pl"•tn~raph<'d ' from the• air an.! tl ll'n l" 'l'll :' ill.!! tlw photo­
graph>, which (•nn:;titnl<· p<'t'nlllne•nt l'('<'ell'cl.•. l 11 th•· <·a>c· of a ti1ul~<·t· 
trart, for in~tarH'(l. an :h'<·nrat<• f':-:.tiuwiP o f tlw qllanl ily :null•wat inn 
of <':tell sp<~·il'> of titnlx•r a\·ai lahle· e·:111 lu· 111:11 )<· in ),.,., tiutc· d tan it 
would tak<· the 0\\'IIC'r t•• ri•le• .,,·c·t· hi,: l'''"l"'r ty. 

Anoth<'r tidd of utility \\'oll l<l l11• llll' pl.,>l <>;!l':t]'hin;r of t·e·:tl o•,:talc· 
for ad\'(•rti,;illg' IHII'JI"" ''"· .\ u :ll'ri:d 1'"" '"!.:'""1'" 11ot ouh· l" 'l'tll it,; 
of tl11' •·nntlll't•lu•u.•in· pt·e·:<c:·utati•>ll .,f lat·;!•· l r:wt• .. r l:t 1"l. ' " ' ' it '''" ' 
hl.,. \l~f'd US HI\ attrac;t iVl' ;:l(~n·rl j ~('JIH.'Ilf. ( 'Jaarltln- r•.: o f ( ',ll lllll'l'tT 
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:>hou ld turn to photob'Taphy from the air for securing photographs of 
their c i ti c~ ; to show ruilroud lines, harbor facilities, well-arranged 
str eets for hauling rnnnufncturcd products, residential sections for 
workmen's homes, factory districts, groups of large business buildings 
and { () r other purpo;;c·~. 

Photogruphs of the ~umc city, tnken at intt•rvul~ of n few mouths 
o r ycur s, would illust ru ll• more <'loqucntly tlmn an array of charts 
the s tati ><tics us to it" ~-:rowth. F ire in>'nrtllt<'C companies will iu­
l '" it n hly b<x'Omc int<'r<'stro in these aerial snr\'C'."~ ns they would in 
fa<: I h e inspection" from the uir that would ~ri ve the companies a 
hird'><-eye view of th<' conditions and surrotmdings of buildings in 
vurions sections of the city nnd thus enable tht•m to n•ulizc und keep 
cheek on the fire risk involvt'd. 

The progress mudc in tho construction of <'ngint'<'ring projects, 
such ns lm ildin~. canttl$, rnilway:;, us well us the compurativc mt•rits 
of various typto,; of city plnnning. can be better shown by aerial 
photograpl ts than h.'· a11.' · ntlwr mraw:. 

Acrinl photographs al~o JH'O\·idc nu cx<·<·ll <'nt mC'nns for teaching 
moro cnsil,v both clem<•ntary nrul ndnme<'d J!<'OJ!rnph_v. H ere reali$m 
is r<'mnrknbl.'· apprmwiH·tl. :\' r•xt to thf' ur·tual r•·lid mnp is the 
ohliqn•• af'rial photn)!:raph. (;w nrul plrntut:raph.'· rf'stricts on<' In 11 

n •ry un rrow field aud tlw hi:,: r<·l:ttionship" arc• mi~~rd. In oblique 
,.il·W~ W<' j!<•t th<' r<·l:ni ,·p topo;.:rnph)· nf thr• phy~iu,::rnphic prtJ\'iiiCl'~ 
of tlu• world, n 111·w HH·u ns nrHI \'i<'WIHtillt to stud.' · topographi~ f<•a­
tnrt•s, ('t:IIIIOIIliC )!:f'IIJ!I'll ]lhi<· iHIIII<'IIC'f'"• tJI(' dPvt•lnpHWil t Of phy,;icnJ 
g<••~r·nphie form,;, a11d u m·w mc•ans 1•1 >'Indy ·and t<•a('h g<·ography in 
it,; uend<·rui<·. tonnn,.rvin l nnd r•r·nHnrni r· plm>< 's. 

Ou<• plwtnj.::ntph "lww~ n1nnntnin ·· spurs" with ;;tn•nms eating 
buck into tlto•nt, anotlwr ,;how,; r·i \'<•r lt'l'l';t('<'"· or l11lW 1111111 m·••rc'lllll('$ 
uutnr11l harric·rs wiH·n tl w." f.!'<'t in th<' wn.'· of pw;.:r,.,;s nnd how lllltll· 
rull.mri<·rs tli,·ith· a •·ity. 

:\I •:TF.ouor.oc ; y .\:\'fl Exl't~U!.\T IC l;\' 

Thr (•ntpluynu·nt " f r ...... hallc H)IIS ha,: loc•('Cilll\' 11 11 ;wkuowled;.:•·d 
f:ll'lnr in tl11• oJ •. , ,.n·ntion awl pl•colco)!:l';t pl•y co f • ·•·lip>~ • ,; and otlwr 
•·•·l•·~tiulplll·ncorto<·na. In a,: tl"<tllcotni<·;d ill\·c·,qi;..:nlion th<' uir;hip will 
h<· fuuud of itunu·u...:" :uh'uii i H ~c· 11\'l ' l' tlu· frc·c· l•:dl .. nu, :nul on•r tl1t' 

airpliHIL' as w.-1 1, fur it i.: iu -:t pu . ..:it inu tt • l't•Jnai u ~nuf ii)H I•· ... :' n\"('1' a 
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given point. Fnrthl'rmorc, aircraft nrc able to rcnch a level lx-yond 
the belt of dust which surrounds the earth nnd hindl'rs vision. Prog­
ress in pow,~r plant ncces~ories will ~~~ <>nnblc tlw nttninment of 
altitudt•s fnr hcyond the six mil<> limit of yrstl'rday'~ nirplan<>. The 
sounding of the upper air, which hns bCE>n ~oing on for many years 
by every meteorological station in the world under internntionnl co­
operation using kites nnd small sound in~ balloons, will now be pos.;iblc 
with human obst'rvcrs, rcnching dcfinit<>ly known altitudes over defi­
nite locations. 

Exploration of unknown lands nt w<>llni~h inaccessible spots opens 
up further pm<sihiliti<>s of trade and scientific study, as a result of 
which new flora and fnuna muy be added to the world's collection. 

AIRCRAFT Al'W FISIIF.ItiES HF.SF.ARCII 

Aerial obscn·ation ov<•r any given territory in which fishcri<'S re­
St!ilrch work is to be carrit!d on giv.rs the im·t•stigutor an ex<'l'llcnt id<>n 
of the charact<•r and !•xtcnt of the n·gion, much more vivid nnd de­
tailed than any thnt could be obtaim•d by charts, <lcscript~ns, or 
or<linary menus of insp<.>etion. It places the natural fe11tures of the 
n•gion in tl.t!'ir proper p<·rsp<'Ctin~ and relatiun to one another. It 
makes dear nt once the int<>r-relntion of land and water and the char­
acter and extent of tidal currl'nts. E\•en when the observer is famil­
iar with the territor~·, the view from aircraft shows him ell'nrly many 
things which were either unknown or imperfectly understood before. 

In the case of new territory, aerial observation is nn essential part 
of fi~hcries iiwesti{:,'lltion work. 

Both airplnn<'s nud airships may be utilized in this work, and 
photography follows as n nntnral rt'l!nlt. Alren(ly experiments have 
bt·en made, on July ~~th, l!Jl!l, by n representutive of the Rurcan of 
}'i~heri<'~ which will result, in lH:W, in renewed trials and, doubtless, 
in the pr:wtieal applic.ation of aircraft, thus opening another field in 
connnercial aeronautics. 

A GLmPsE I:no THE F uTURE 

Standard airplanes of to-dn.v fly upwurd of 400 miles nt one jump. 
Fuel consumption, a vital factor, is being reduced to the minimum, 
for corrnncrcinl and sport Hying. Engines throttle to that point where 
efficiency is ut it~ maximum. Modern machines arc built from sped­
fications nnd to d<>:;igns of enginN•rs, ju~t a~ automobiles or boats. 
They may he spred mnchines, weight carriers, or all-round tourin~r 
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craft, as one wishes. Only a little sacrifice of speed to carry one's 
friends,- just as with your motor <~nr. There is no more guess work, 
or cut·and-try, to their construction, than there is to the building of 
a bridge. 

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

The cockpits arc leather-padded, with windshields; the instrument 
board with incident indicator, speedometer, slip indicator, tachome­
ter, motormctcr, clock, shut-off eocks for oil and gasol ine; oil, gasoline 
and air pr('s~uro gngcs, ignition switch, electric lights - tho whole as 
compl!'te as the driving compart.m!'nt of any high grade motor cnr. 
A self-starkr has not been forgotten and the snmc current furni shes 
the dashboard lights, those at. the wing tips, the signal lights for 
night flying and the landing flares as w!'ll. A telephone from pi lot 
to passenger, if yon wish, and from pilot to the world below. In 
the big passenger carriers, tlwrc are comfortable wicker chairs or 
velvet cushions, in o heated compartment protE'cted from the passing 
air. A vanity case to match the upholstery, silken curtains at the 
windows, room for n ~arne and folding tables for n bite of luncheon. 
Fiction? No. 

What, then, of the futun!. During the war, thousands of ruind~ 
were concentrated upon tho development of military aircraft. A 
troubled ~riod of uncertainty followed the signing of the Armistice; 
then a readjustment. Now it may be safely said, more minds are 
at work on the de,·clopm<'nt of peace time nircruft., than Wf.'re con­
centrated on the production of fighting mnehines. The rt•sults arc 
already made visible, as recorded in the preceding pagP~, and one 
may now be quite certain that in the nrar future, great and startling 
progress will be made. 

Aircraft will be furthor simplified in construction. ThP_v will be 
considerably lowered in price, with grndcs to suit one's pocketbook 
or the uses to which the craft is to be put. ,Just as the demand for 
the Aerinl l\[nil has brought forth nt•w and rrm!lrkubl<· types of mail 
and puree! post enrrim·s, so the incrt•nsing dl'llullld for genrral passcn­
g<'r and freight trnn~portntion is f'\·oh·ing JH' W and intc-rt•sting typ<!S 
of extraordinarily huge dimt•nsion and multiple power plnnts. The 
aerial tran~port of the n<'nr future will b<' much larger, much more 
stable, and much more comfortable than that nt present. With the 
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increase in the number of Iandin~ ficl<ls, thl'ir flying range will 
extend. ProgrE'ss is the fundaments I law in a<•ronautics. Competi­
tion is a stimulant. .And just ns this ,\ircraft Year Book for 1!)20 
justifi<'s what was said in the pr<•ct>ding volume, so greater confidence 
may now be expressed in the general use of aircraft to the every day 
business of mankind. 

The world has been two-thirds flown around. Continents have 
been crossed and oceans spann€'<!. But the greatest body of water in 
the world, the Pacific Ocean, remains to he conquered, and in conclu­
sion it may be fonlCast that before the passal!e of another year, Amer­
ica will be linked bv ai r on tlu.> w(•st with Asia, as she was ou the east 
to Europe iu the year just closed. 
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CHAPTER II 

CROSS-COUNTRY FLYIKG AKD L\NDING FIELDS 

T HE comprehensive aircraft program which the United 
States Government was compellcd to adopt in 1!117 to suti~f)· 
one of the re(ptin•ments of mod<•rn warfare, had as a corol­

lary the e~tnblishmcnt of a fair number of land and water ai r station~ 
throu~hout. the countn·. 

At thC' tim<' of the ArmiMicc, the numbcr of arm~· flying fif'lds hnd 
tlms incrC'ased from tiiT(•e to fift_,., and th<' numlwr of naval air ~la­
tions from one to sev<'nte<'n. Th<'sc new nir harbors constitut<'d n 
rough syst<'m of airways which <'nnblcd pilots to complete their ele­
mentary training b,v long distance cross-country or shore-wise flying. 

The ending of the war caused as sharp n cleavage in aeronautics 
as it did in other national aetiviti<'s. Military n<'<'ds ceased to be 
paramount and the resumption of normal C<'onomic conditions as­
sumed primary import.an<~e. As a <~ons<'qucnee of the demobilization 
of our armed forc<•s, a lnrge number of these air harbors had to be 
dismantkod. The number of army fields was thus reduced to sixteen 
and that of the naval air stations to nine. 

Government and civilian aviation authorities alike realized the 
baneful effect such a huge reduction of the ground establishments 
would have on flying in general. It became obvious that the safe 
development of comm!'rci>tl uvintion would depend dir<'ctly upon a 
comprehensive ~.)'$tl'm of air harbors, suitably marked to enable the 
pilot to uncl<•rtukc a journ<'_v with comparativelv little concern: 

With a view to rcm<'dyin~ this unfavorable situntion, the Army Air 
Rcn,ic<', fir8t. under the dir<'Ction of former Major Gen<'ral William 
L. Kenly and latt<~rl_v und(•r l\Iajor General Charl<'s T. l\fenohcr, 
adopted a landing field policy which is based upon a cooperative plan 
betwPcn the Army and municipaliti<•s desirous of establishing air 
harbors. In its constructive work, the Army proceeded as far as 
was possible without spreial IPgislation. 

Thi~ plan, e;;scntinlly trnn~itory, was mad(• public nt the Southl'ast­
crn Aeronautical Conl!re><~, h<'ld at )f:won, G(•orl!ia. from l\fa,v 2nd tel 
~fn_v 10th, l!ll!l, nt which thirty-two important cit i(•s w<•rc invited 
to (•><tnbli"h nnmicipnl lnndin~ fi<'lds. Thl'SC mu~t be laid out ac­
cording to ~ ~x·cificutions drnwn np hy the Air Sen·icc nnd the munil'i-
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palities receive in n•turn steel hangars from the Government. The 
maintenanec of the air harbor is assnm<'d by the municipalities. 

This policy met with grcnt favor in progr<>ssivc communities, and 
many cities not comprised in the original Air Scrvkc program are 
now laying out air harbors to governnwnt specifications and in co­
operation with th<> Air Service. 

AII!· SF:l!\'ICF: SPECIFICATIONS J.'OR LAl'WING Flt:LDS 

.T anuary 1st, 1 !)20, the Air S(•rvice issued revised landing field 
specifications, which arc ns. follow~ : 

In the selection of Iandin~ fields at a city, special attention should 
be gi,·en to the fullowing points: 

I. LOC.4 TIO.V: 
(a) Tho Field should be situated dose to transportation facilities, both 

paH~f'nger and freight, and t>le-ctric powf."r and water supply should be 
B\'ailahle. 

(b) An effort •hould br made to ••leot n location in a plare where the field 
is unlikely to be Jat~r 8urrounded hy huilding operation~. 

(c) H tlu.• C'ity iH unable to pro,·ili<' for a fit>lcl of the ideal s ize, if possible, 
a :;ite should l~e ~('lected whi('h is <·qpahlt of expansion to a larger 
ei?.R, when tht• dt'\'t'lopment of aviation makes su<'h expansion 
n(l{'el<f'ary. 

(d ) A ~perial rfTort should be madr, if po~~ihl<', t..y citi(':i on the main 
a:t.erial routejl., AS the d('\'tlc)pmrnt of truns·<·ontinent.al aviation de· 
peud!l upon the ,.~tahlishnH'nt of flt·ld fol at ~uch points. 

2. 1!/Zf:: 
(a) Tlte si1..e of munit·ipal landing fields drprndM upon so many factors that 

it is impo!t~iiJie to Jlrel4rribe exact. rt'gulation~ concerning it, and it 
is realized that a g reat many c:itirs will not be" able to establish 
airdrome"' to meet the requiremt'nh of the specifications 8Ct forth 
her ... in. The minimum size re-commended by this office at the p)"('scnt 
tim(' nnd with the pre~nt typPs of mttdtin~?s, itJ o1w that will allow 
600 yard.s " Runwny" in any dirNtion from whh·h the wind m~ty be 
iikely to blow. Such a field would permit an~· type of maehine at the 
pre,...nt day to he landed hy an a\·crage pilot, and to he taken ofT 
without accident, ~hould there be no failure of the motor. To ha\'e a 

field large enough to ~nahle the a\·.rnsrc pilot to luke uny and all types 
of maC'hin(>S away from the flPlcl and to kePp the mat·hinc always in 
such a position with rrferen<'c to the tleld as to he able, in case of 
failure o! the motor, to return to it and to land the plane without 
ac:cident, it it~ nc<."Cssary that there ahould he a " Runway " of at lea.st. 
1,000 yardM in uny direction from wlti('h the wind is likely to blow. 
}'ieldH romplying with tht•8e Hpf'<'ifkatione are designed to take car4 
of airplane~ of all t)' (le!:\ under all conditione of traltic, wtather, ete. 
Th<.'se topecific.ation~ arc not intended to di&<.'ourage the establishment 
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of small fields, as the presence of email fields en route are of vital 
importanoe, and ae su<·h, they will fun<·tion as emergency fields for 
airplanes th!it need a great deal of room to take off and land, and as 
landing stations for small or •lower planes. In the establishment of 
these fields, the general speciHcations should be followed in regards to 
shape, character of ground, approaches. obsta cles, ete. l>hould there 
be obstacles around the foeld, the portion of the lleld available for 
use will he shortened hy a distance depending upon the hei~tht of 
the oustacle. An obstacle 100 ft. high will make at least iOO ft. of 
the field unavailable for use. Tite length of the "Runway" available 
for uoe should be computed by subtracting seven times the height 
of the obstacle surrounding the field from the length of the field in 
th~ direction in whi<'h the "Runway'' is being computPd. 

(b) Another fat·tor which enters into t.hc size of fields is the question of 
the surrounding C'ountry. Shou ld a field be loeated in a locality 
where th("re 1\l'e fields &\'ailnble for emerg<'n<'y landings immediattly 
atlja<'ent to the municipal landing field, the dang~r of aceident due to 
failure. of motor, immt'd iat.ely in th~ ''icinity, will he much lf:\!!St'ned 
and the neNI of the J,OOO·yard '' Hunway" is not so urgent. Should 

the country surrounding the field, howe.\·er, ~ covered with buildings,, 
or be of such a character that it is impossible to land upon it with 
safety, the best interests of aviation demand that the field should be 
large enough to enahle the pilot to circle tht field in any type of 
machine, kef'ping always in such a position as to be able to return 
to the lleld in ease of the failure of the motor. 

(c) It would thus seem, t hat it is impo8sihle to make a classiflration of 
land ing fields according to size. whi(·h would show their relati\'e 
suitability for aviation purposes and. accordingly, all elas~itications 
her('tofore made are withdrawn. 

(d) In addition it may be further noted that there are types of machines 
with whirh it is p<:>ssihle for the a,·era~c pilot to land in a field, with · 
out chanc.·e of accidrnh. with much leaR t.han a 000-yd. ''Runway.'' 
It is al11o pollf'ihle, with at:eragc lurk, for good pilots to land any 

pr<>rwnt type of ma<·hine in fie lds of small~r dimensions than »00 yard!'. 

3 . • ~11.41'1:: 
The be~t shape for a field is that of a s•tuarr, but an H L" shaped field will 

suni<'t", pro,·iding l'at h arm proYidea a fi.RtiMfactory len;..rth of "Runway." 1t muMt 

be pointed out., howevf.'r, that an "L" shav~d field dews not pro" ide aJl the ad· 
,·antQJ:('" for a return to the fit"ld in case of failure of motor. whic.·h are i)OSS.C!S~ed 
by a t!<JUare lield. 

4. CI/.HUCTf:R Of' GRO!".\"ll: 
The ground should he firm unc.lc.•r all Wf.'n.ther ('onditiona. A light. poronil soil 

with natural draina~e is reoomml'nc.lt"d u~ the most !:'uital.llc. A tiC'Itl with day 
soil in,·arinhly dt•mandt; :;pedatl dr~tina;::-<~ ttnd ijo:l unl'l.atittfaC'tory as t\ rule during 
wt't weathrr. It ie pot'sible, howt-''c.•r, to lay a f<_\'i't<'m of tiling whi(•h will drain 
any field after the hardt•)';t rain. The field should be <·overrd with tood. The sur· 
fac..'(' should he lt·,·el and smooth, so tlutt airplant'S <'an norrually laud upon and 
ta.xi across without injury. 
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5 . . 4PPRO.WBES: 
Surrounding obstncles, euch 1\s high buildinsrs, high-tension powf"r lin98, trees, 

etc., limit the amount of fleld available for landing by the amount indicated 
above, and in addition provide an element of danger for tho pilot in case of mis­
ad\'enture. 

6. AJ,IRKIXG: 
A white drcle, 100 feet in diameter with a band 3 feet wide has proven by 

experien«.-e to be an excellent distincth·e marking for a Jariding field. "nlis can 
be seen a t almoJ:St any attainahle lu•iJ!ht with clear \'i8ihility. lly digging out 
the earth to a depth of about six inches and filling in with cru•hed roek, a very 
substantial and etonomic·al marku ran be made. It i!J t1cecs~ary to keep the 
marking clear white to mak<> it show up well. ThiR can he done by white-washing 
from time to time. The name of the • lation •hould he marked in chalk letters 
15 feet long hy 3 fet't wide. A wind indirat.or, such as the standard aviation 
wind cone, should be placed nt one corner of the field 30 fl'<'t off the wound. 

7. ACCOJJMOD.4 TIO~·s: 

Municipal landing fields ~hould proviM communication by telephone, trans· 
portation facilitit>s, ~awline. oil and sundry su pplits. Hangars, guards, and 
shop facilities will he needed in addition with the denlopment of the use of the 
field. 

R. Cld$.~/FIC.·I TJo~·: 

No eiR!SMitirntion for munieiplll landing fields will he puhli~hed. Howe\'er, 
for the purpos.e of consolidating informat.ion in a e-onc·ise form and for the pur· 
po~ of furni"hing statistirs, anct furnishing pilots information as to eros&· 
country routes, the following di \'isions will he made: 

(a) Field from which i t is po .. ible for the avera~;e pilot to operate every 
type of machine, even in ca~e of motor h .ilure. 

(b) Field from whirh it is possible for the avorage pilot to operate every 
type of machine without danger to the pilot so long as the motor 
functions. 

(c) Field from which it i• pos•ihle for the average pilot to operate only 
C'ertain tnw~ of maC'hin~ without dansrer I'O long as the motor con­

tinues to function. The most skilful pilots will be nble to land any 
type of mnchint' in fi<'lds of this <'IR!o1$ith·ation. 

(d) Field!', which of necessity, nmil.t be c- IR!t~ed R!! "emcr~ency fit•lds," 
ina._mud1 as they are. of AUch a t~· pe thnt only under t.he most favor· 
at.Jo conditions <.'an suc<'cssful operations he effected. 

LAXIHXO FI EJ.IlS ~11-:AX SAFETY 

The landing field mO\'<'lll<'llt dC'ri,·es its gr<'at importance from 
the r!'lation it lx>ar~ to th<• ~af<•t.v of flight. Th<' impr('~::ion prevnilP.r! 
up to th<• ~pring of l!ll!l that cros~·conntry flying was extraordinarily 
dan~rcrons. 1\fultiplicd flight" hy ~rm·<'rnmen t. and private airplanes 
disabused the public mind of this false belief, but it was not until the 
two first practical cross-country races were held, that indisputable 

Coogk Original from 
UNIVERSITY Of MICHIGAN 



64 AIRCRAFT YEAR BOOK 

proof was given of the relationship which an ai r harbor within 
gliding distance bears to safe mechanical flight. 

The winners of both the ~cw York-Toronto and New York-San 
Francisco rac<'S agreed that the greatest need of aviation to-day is the 
establishment of adequate landing facilitieR, not only in the thickly 
populatE>d ar<>as, but along well dcfinrd routi!S across country, which 
are certain, in years to come, to be followed as commercial highways 
of the air. 

The transcontinental airplane race d!'monstrated that a<>rial racing 
is of itself not. nE>arly as dangcrou~, even where adequate landing fields 
are missing, as automobile racing on specially pr<>pared tracks and 
with ample facilities for repairs and replacement That this is true 
may be seen from the following table, in which the New York­
Toronto and the transcontinental airplane races, the greatest aerial 
events of ltl19 in t.hc United Statc:>s, are compared with the 500-mile 
race on the Indianapolis motor speedway. 

ISDI.ASAPOI.ll N,Y,·T'ORONTO TllA~I· 

AllTOXOBILI 
RA('l: 

Distanre of race In mil~• . .. . . ....... 500 
Highest sp<'<'d, miles per hr ...... .. ... I 10 
\Vinning a"·erage, mile~:~ per hr. . ... .. 8-B 
Maehines started . . . . . . . . . . . . . . . . . . . 33 
Machines ftni•hed . . . . . . . . . . . . . . . . . . . 15 
Deaths .. .. .. .. .. ..... .. . .. .. ... .. .. 3 

A &RIAL 
aAc& 

1,042 
135 
128 
52 
30 
0 

CONTISBNTAL 
A&RI.AL Lt.CI 

2,710 
135 
120 
62 
31 

7 

I nasmuch as the aerial ract>s in question covered more than ten 
times the distance of the automobile race referred to, they theoreti­
cally gave opportunity for more than ten timcs as many accidents. 
Moreover, cxpc:>rt pit service was available for the automobiles and 
not for the airplanes. Y ct more than 54 pc:>r c<>nt. of the airplanes 
finished and only 45 per cent. of the automobil~s finished. The fatal­
ity rates are graphically shown in the following diagram: 

lnd1anapo11a automobi le race 
'rranacoaUnenta 1 aerial nee 
11. r. - Toronto 1181"1&1 race 0 

~au~a per 100,000 'llilea 

Graph L&nding F ields 

Transportation authorities all over the world arc ngre<>d as to the 
finali ty the problem of air t ransport has assumed as a r«:'sult of tbe 
development in aeronautics. That the advent of commercial air 
services on a wide scale is imminent, no one having studied the ques­
tion can doubt for a moment. Chambers of Commerce throughout 
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AIR ROUT ES OF THE WORLD 
( Lanc.l flighb in ~tu tu h.• milt•:o~ , l'>\'l:l llighb in nautical.) 

Tran•ntlnntk lliJ:ht of :-\.C".-4 .. • ... .. .. . 
~~·w York-Tol'onto Hat•<' .. . 

TrHII:-wont inNit ll l lhtt•t• . . . . .. . . 
· Him Flight l )lnrtin Botulwr) . . 
~''" Dit~gn-\\'n~l , i ngtnn 
Keyport, ~ - .f. .JI:wu uu ( At•n)mftri•w) 

( ',\:'1'.\U,\ 

Lt•tl1 hrid~r~ \' unNun•r 

Et'llt tl'"~ 

bmdon-Port. DHrwin, :\u~trnliu ... . 
Transatlnnth· !light uf t:-:t~ . .. ...... . . . 
T~Rnl'tntla.n tit· ni~ltt of \'i,·kn~-\' im~· . . . . 
Atttrnkhnn·Hnku .... . . .. . . 
U.:·rlin·( 'on~tu nc•t• . , .. .. . . . 
ltt-rfiil8 to(·k lwhn . . . . .•.... 
nrth!o~(')~-l..onclun 
('un~t owtiuuph·· ('ni n l ... . . .. . • . . ... . 
:\J H t~t!i llt·tf-( 'on ... t a 11 t i uup lt· . • 
St. Haphm•l Tuu i~ . 
l.tmclflii ·Brul'O-:o;t·l~ .. , . , , . . ... .. . . . . .. . . 
l..cuutm,. ( 'alt·utta . ... . ..• .. .. . .. . .. . 
J ,(tndun ·( 'ul)('ll hng(•n . . .. . . ...... . . ... . .. 
l...t••u.lon-(;laKgnw ... . , . •. , , . .•.. , . .. .. . 
Lmulon· ~l:ulricl . . . . . . . 
London· ltf•Uu• 
Pnri~·A igil'l' l'> . . . 
l'n ri~- llrtl l" l'>t 'I!O 
Puri!"· ( 'uiro ... . . . . . .. .. . . . . . . 
P u 1' i~ · ( ·a ~u hhuu·a 
Puri ~-( 'oJ•t•nhugc•u 
Pnri~· l ):lka r . . . 
Pu ri :0- 11 intlun 
Puri~"·Lunclun . . 
Pari ~·~ludrill . . . 
l'a ri :o~ · .\ Ia r~(· i l l .. l'l 
l'a ri ,o·l'nt-llh• 
Par i~· t:al;ll 
Par i~ · l :uuu· .. 
l'ari ~ ·~t. l:n ph:h·l 
\ 'h·nnn · f\.o111 i u d z 
Y :o~tutl · l lu pu l':lllda 

=-'• : l ' 'l'll .\ \ I IO: Ui c ,\ 

ntii•IIUl'l .\ i n·~·\'afpul:lj.,, , 
I hu•uu:o~ :\ i l' •· l'l· • \ ~• 11 ~t · i '"' 
~autiagu· l : u t · ll • ·~ .\i l' t 'l'-

_,, . .... 1: \ l l.\ 

'l••lltnlll'llt .. f ; uJ I nl ( 'ai JII'II l ;, r ia , , . : . ... , 

Onf' Way Rou nd Trip 
.!lli lt>ll )lilea 
~W:!."i 
;;~ .. ; . . .. . •. .. . l ll-12 

:!tnt .. . . . :;.au~ 
. .. . .. . !l}'(:!a 

4f1Utl .. . . .. ~ . .• Nt~IIO 
14~1 .. . . ~~~2 

liOU 

l l.)Uil 
a~no . . . .. .... . tl-tOO 
I !l:Ui 
.&7U 
-I:Jj 
.)4U 

:!:t.• 
1-Cj.l 

t :!:-,n 
:,:)II 
:!:J,j 

fi.)UO 
11-tO 
;)J:"j 

!UtO 
!t.)U 
)olj,) 

JH:t 
'!:,l tf) 

1 :!ntt' 
ti! )!) 

:!tillll 
I :!Ill} 
:!.)!) 

.. :!:; 
r,ti.; 

I I I Ii 
;on 
l:o'U 

titlll 
S!ll l 

~ell) 
ti:,u 
; ,,,,. 
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the United States have accepted aerial transportation as a factor 
of highest public utility. 

But commercial air SC'rvices cnnnot ~nf!'ly function if tht• <'OUntry 
flown over docs not offer to the lll'rialnuvigator a compr!'lums ivc chain 
of airdromes, that i~, permanent uir lwrbo·rs. Thc,;c must lw pror.­
~>rly luid out and marked to permit of saft• lundinj.r: tht'y mu~t al~n 
be cquippt•d with hangars, for slwltC'ring airplun!'R in transit. mul 
contain ston•s und repair fncilitit•s for cmcrg<'n<'it'~. 

An airdrome plays the ~umc r<•l<· in n<'rial navigation that th<' 
harbor plays in marine navigat.ion. A lt•\'(•1 fit•ld mt•n•l.v permittinj.r 
Iundin~ in cnsc of emergem·y, no more dt•st·n·<'~ tlw munt• "air· 
drome" than an inlet or rond~t('IHI <'<Ill he ternwd a harbor. 

In compnri$on with the principul European nations, tht~ Gnitcd 
StutC's ~adly lacks airdromes. The list of uirdrom<'s und h\lldiug 
fields which is print<'tl in the uppendix ~how$ that th('re arc only 11 ;, 
permanent airdromf'~ in the United l:ihlt<'S and Dt•pt•ndcncit~~, which 
numl)(~r eompris<~s 1:3 seaplane stutions. This is to say that th<'n' 
is only one airdrome for every 26,300 square mil('~ of contin<mtal 
nrt'a of the Unit<'d Stat<'s. 

The spirit of civie progress, if not of t•ornmoB fort·tlwn~ht , slumld 
urge t•\·ery imp•lrtant community to Joa,·c it< llllllliC'ipal airdrom<•. 
At the date of writing o11ly 't'\'f:ntt'cll America11 citic~ have air· 
drom('s. 

Jlrnll,V n city, through dclinqucn<·y in pn~t years to provide ndcquntc 
tt•rmiual facilities for rail and wat<·r trau:;port, has ultimatdy paid n 
high fH'icc for such a lack of fon•,;igh t. However, judging from the 
lnrgl' lllllllbt:r of iBquiries rt·t·ei\'!•d hy the Army, 'K:wy ntl<l J'o,;tal 
Air Scr\'it'cs, Amt•rieaB municipalitil'S an• to·tla,Y far lllOrt' pro­
gr!':>sivc in qnt·stions relating to transportation than they wen• u few 
gt·Bt·ratious ago. lt .nay b(• coBfiti,•Btly ('XJlCdNl tlont, bdnre auoth<'r 
,\'l'ar got's l,y, hundt'C<b of t~itil'S tloron~tlwn t tlu• <~otmtr_y will loan' pm· 
vidcd laBdiBg, loou:;ing and supply facilitit'< for airplan!'<. 

All p<•r:<OBR in tt·rC'sftod in tlw ('tH·nura;.:-<·llH'nt of t•ro,;;-,·ountry tlyinl! 
and iu th<' advautage~ that way 11<'<'1'11(' to comtnnnitit• . .; frtllll this 
snun:t• ,;luntltl at on<'C coopt'ratP in tlu• la lt(liB)! ti(·ld prog-ram ,,f tlu• 
,\ir :o;l'n·it·t: by n•porting sm·h lauol in;t tit•ld,; of whi,·lo tlll',Y h:t\'<' 
knnwlt•d;..:t•. ( 't>t'l'l'>'Jll>Ut!t•tu·c i:: invit•·<l :doni! tlH' litn•:: >ll;!'l!•'>lt•d hy 
tlw foll •lWin~t qn<·,;ti<Htl)ll in•. This qth·::tiunuairP ~ltou ld '"' uwil• ·<l 
to the )[annfaetun•rs Aircraft , \,;:;ociatiou, which will ~•·<· that it i> 
promptly reft•rrcd to the proper authorities. 
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INFORi\IATION SHEET ON LANDING FIELDS 

(Use a separate sheet for ea<h landing field reported on) 
I. Xame 
t. Town and State . ... . . .......... ........ .. ... . . .. .. .. ..... .. . . . ... .. .. . 
3. Local name of field .. . ..... . ..... .. . .... .. . .... . .. . . ... , .... .... ... . . .. 
4. Shape and dimension& in feet .. . . . . . .. ... .. .. ..... ... ... • . .. . . .......... 
. 1. Direction of long axis . .. . . .. . .. .. .. .. .... . . . . . .. .. .. • . . .. • .... , .... . . . . 
6. Direction of prevailing wind . .. . .... . .. .. . . ... .. .. . • .......... . .' .. : ... . . 
i. Markers, if any . . . ...... . ........... . . . . . ... . .... . . .. . .. .... . ; .. · . ..... . 
8. Contour of the Held . . . .. ... ... .. .. ........ . • ..... .. .. • . . • . • .. · .. .. . • ... 
9. Condition of surface and drainage .... ... ........ .. ... . ........ . .. ...... . 

State if wet weather landing p088ible ........ . ........ . . .............. . . . 

10. Obetruction in and around field, including fence&, telegraph wires, treee, 
ditchee, etc.; suitability for email 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·offtce or commerciAl mopt; that is, railroads and rivers. 
Population of city. 

13. Altitude above sea level in feet . .... .... .. .... .. .. ... .. ..... . . ... .. .. . .. 
14. Organization operating field . . . ... . . .. ... ..... . . ... . . . . .. .. .. . . .... . . . . . 
15. Namee of officials int~reoted . . . .... . ... ..... . ..... . ... . .... . ... ... . . ... .. 
16. h this field open to all pilots! .. . . .. . .. ... ....... . . .. . ... .. . . . . . ...... . 
n. Names and addrest\ea of firms engaged in commercial aeronautics using thi& 

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 Meuoher, 
have covered some 300,000 miles since the Armistice and have thus 
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PRINOIPAI.. l,QN(I I>IST.\!'IC'F. CliO~~ C:OI:NTII\' .\lltPL,\I':t:. St:APJ.ANt: AND 
l>JJUVJHLE 1-'LJHHT S IN THE U~ITt::lJ ':i'rATE S 

A pproximtJttl 
Dtlle Prinrh,ol Cilin on tltt Route Stca.tule" Mi1~09' 

.TolY" 11th. 1911 BOSTC)S- WASHJS'GT'OS' . . • . • • . • . . . . . • • • . • • • • . . . . • . . . . • . . • . . . • <461 
Ht1-r''ll N. A. htto-od in a Bur~s·Wricht Bi1)1ane landed at CoUec~ Park after l!fiDC 

trow B\l~loo, whh 1$.10 11~ u1 !'\•W l.ondon. A~toria, (i-u\' .. rnor·, blu nd. New York 
Cit)·. AtJbury Park, St>A Girt. Tu<·kerton . · ~nla'ntfc. 'Cit.y, · f'arnhurst. Stemmer' a 
R uo. Colleae Park. Three daya latf'r be landed in the White Houle gTOunds tor 
a call. 

Auauat 26th, 1911 ST. Lons-N •:w Yoar.: WoRa.u's Caoss Cot'S'TRY DJSTASCE R~r-oao 1155 
- 114rrr N . ACwood in a Burgesa•Wright Biplane 'Woo the Victor J. Euna priz.o of 

• to.ooo for the St. l ..oniPo· ~t'"'' \ork t rio to be· dnn~ in 4 day!'. Route : St. 
Loui5, Spr ingfield. Pontia(", Chkaacu. J::lkh11r,, Pelti•'•i.ll~. Toledo. Venice, San· 
dueky. Cle:.-t•lond. SwaD\·ilh·. F.rit>, Uuffnlo, (.)·One: Auhurn . Be-lle h !e. ~"ort Plain, 
Cut.leton. Oarri~oo. N>·oxk. Go\'('rnor'tl hhind, Nnt York Oitr. 

October ' 2ht; 1911 lrh!<' StAI'OI.JS- R(ICK ISLA!<' b SaAJ>LAN E MAIL FI.UHIT . . . • • . . • . • 3H 
1Iugl'l Rl)biMon in a Cuniu hyd.roairplaoe carried mai l a rec~ord d lltao('e-. 

No\"ember '5th; 19 11 Fun TRAXSiiCO:O:TI :O:Y.NT,\L FLrGnT ••••• • ••• .••• 

Calbrallla P. R.odgt!r eroued from N~w York in a Wricbt Bi111 .. ne to Bina:hamton, 
Akr on. Dayton. Oe("atur. Chic-tu:o, Pcooria. Sr•r-i ndi~ld. C'f'ntralill, Kunu.~~ CiiN, 
Vlniu.. Mn "kort<'. Ft. Wo r•h. Wnc·n. Snn Antonio. Otl !l in. E l P D$0, T uf11oil. 
Impe-rial Jun('rion. Pnudl'nn. 

~390 

Februa,.,·· l7th, · l012 .SEC'O!I>O TRA.S8('():">TI ~ESTAL fo~LIQIIT . , . , . , ... , , . . , . , , ..• . . 2$~0 

.Rot,.:r« , G~ Pqwl'r flew hia Wria:ht B i,,lanf' f rom Loa ,\n~elf'5, JlaF-adPna. Yum~t, 
Tur~on. llou' tilaa. f:J PuO. ~wrf'IWIIt<·r. f.'t. WodJl, Hnu~oLtni-1 . 'Oia'n••i•.' X<·W liN'ri:i. 
New Orleans, Biloxi, Flomal(ln, F.verg'J'ffn, Troy, Bainbridge. Quitman • . Pablo . 
Bucb. 

Q.e('ember 15th. 1912 FIR"T GRF.AT SEAt>I.AXF. t't.ronT • . . . . . . . • • .. . . • .••.• . . • . • . 1500 
An!oftfl Janntu flew hh1 Benoist eea11lane from Omaha, St. Lou if!, N't-w Orleans. 

HU8- 1919 N&\\' Y ORK- WA8JIIS(:TQ S 

Dally, exteot Sunday. tri)')t: of tht Air )fall. 

l!egun May 15th, 1919 N f>: \\' YORt\ - Culf:AOO , • , 

Daily trip• of the Air Mail: 1\~w- York. Cle\'CIAnd. Chicaro. 

1Gt 8 .... 1919 8.AN DttOO- WASHISOTOS AXO RETI; RN • • ~ 1 .. . .. .. . . . . .... .... . . . • • • \ ...... . ... • • ,7000 
Jla jQr A . D . . '\nll'lh'• ,'\'luttcirton of Rfln\' llifi,JRnr ... ft ('w f r tHn ~an Oiero. PhOPni:c, 

Tui-t'on: ' F.l Pa!I.CI, M,.tfft. OPI Rio, R11.n :\n tn'nin, ·lfn·,,.tf'ln.· R'lltf'ln · fttut~e·, New 
0-rleana. Mobile. Montgomeq:, Amt>ricn8 . . Jack~on,vi llf' .. . n"."~ona· :\f'("ac1ia~ D~y· 
t.onl, Sa•llnouh, Rlll f'i r;h. Pt>IU!f.bun t. to WRRhiructon. Uf' turnine II) PPif'n~llur" ; 
Ralehth. Pinehurt~l. Columbia. F:•rettt•. We51. Point, Dn!llts, 1-:1 l,atoo, Tu('aon, 
San Dler:o. 

Man:h . 1~th. 1919 HAMPTO!<' R0.\0~-RO(' KAWA\' AS O RUt'RS, N OS·1iTOI' 1\tTWF.!N POIS1$ 

NofJJI B·J6-1 pilot, 5 pa~~enrtn : Na.rv F ·5-l pilot, 4 J)IS!I.l'Dg••r". Return t r ip 
· · tbade lo JQS min ut~"· a di~ttonre of 300 miltoA. Hecord dist1111 ("~ in ,\mrr i("a lor a 

~v("" boat with thi• num~r u~td .. . Tot.al.time round trip,·l6 hours, 5 minUte9. 

April 9, 1919 CRlCAOo-~1(.\· YORK NOs•&TOP' F MQIIT . , , ·, . ·.,... . ... , .. , . · 72$ 
Co»toi• r.. E . WAitt . 

A"J)rU· 19th to May ·IOlh, ·lP·H~· · LJRKRTY ·IAA:-1 F t-. \ ' JNO 0IRC1'1!1•:s , , ·,·,·, · • . . . : : .: ,. .. , , -4338 

E.wh:r• FUoltt. Arm~· Air ~rn•if'f> l f>A nll' of ft,\'Pr" l"O\"'Prerl th<' fnl lnwint" C"itie~. t:h·· 
ing exhihit i~nl\ In P IIC'h : Ne"': Ynrk, Phi htliE'1r»hl!ll, R nlti•nnrP. WR~~;h i nt"ton , Rir'h· 
mond. R111IP1t;h. C'lu~rl•·~tnn "'""annAh, .ra rk""'nt-i11f'1 \tJ,.., .... R irmingh"m C'hRt 
t.&DOOI'•. Na•hill~. IA)ui..llville, Luington, Cincmnatt, Indtauapolit. Columbus, 
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ToltdoJ.. Det.roit., Cle,·elaod, Pittaburgh, Buffalo, Syrat'u&e, Al~oy, Concord, Ilor-.• 
land, uoJitoo, Pro,·iden~. Hartford. Mineot •. 

J/Cddl~ U'ut~tf11 l'lipht. Similar ft)·inJC wu11. done at Hou•ton. Ntw Orlean• .• fac;k· 77.&7 
aon, Memphis, Little Rock, St .. Louia, Sl•rinafi.eld, Chicaco, Milwaukee, ldadb:oo. 
Outulh, ~tinne11nolia , .St. Pttul, Fnr~o. :\herdef'n, Hedtitlld. Sioux Falla, Siou x 
Oil)., Omaha~.Ka~:uuu1 City, Wic•bitu., Tulsa, Oklahoma Cit)', lfud:ogee, l<'or& Smith, 
ShrC\'t'pon, uou•too. · 

Par w .... ,,.,n J'ligllt, Tht'~ te'lnm,a ('C)V(' tf.'(l ::;lin Di~s::o. l..oa :\nteles. F reliDO. San G62G 
}"rnnr-i .. t·o, Sacramento. Reno. Sah Lak(' Cil~·. R(ll~. Porate11o. Walla Walla, Port· 
land. Tal>uma. Suttle. Yakima, Spokane. Hti<'M. Uuue. Miles City, Sheridan . 
• \llianrt•, Cheyennt>, Denn~r. Pueblo, Trinidad, .\lbuquerque, El Puo. TuNon, 
·Phoenix. S11n Vie~o. 

April 25Lh. 1919 H . .uu•T'()s ROAUJS-E.Slll'HA.sc: .: 1-~J..H:IIT . . .. . . . ...... . .. . .... . . 1437 
NOI'N F.~·L. ftrior boat, 8ew a non·ltOJ) <'ou"'t.'· One J•iiOt and 3 passtnJere. The· 

duration was ~0 houra. 10 minute~. 

May 7th, 1919 
. ... . ·, ... . . . . . .... .. . . in c }lartin Borubtr with :l otbftr paaaengera from W~t•h· 

ingcitn, \' ia .\ ah(>viliE•. !\orth C1uolin:~. to l!Rt·on and return \'ia ,\aht\'ille. North 
Carolina. Duration, H hour,., 10 minutn. 

July 7th, J9l9 SAs l"'R.A:..'c;uwo-s .... s nuwo NCJS·STOI' . . ........ . .. . .. . . . . . . .. . 
Coptain L. B . Srnillt in • D·H·.f. made thh1 non·11top Sicht In rtcord 

minult'l!. 

July 11th., 1919 AKKON-LAS0LK\' t-'lELU 
Army'a Goody•ar airabip A·4. 

lime of 246.5 

1300 

. 610 

•o1 

A ugu•t 22nd, 1919 BCPFALo-MISEOU. NOS·STOr • •• , ••• ~ ., . ,, , .,, •• , . , , • •• , • • • 440 
J. D. ffiJ.l in Curt-iaa Oriole flew the dit~-tt'lm·o in 4 hourfl: 10 minutes. 

Auc·utt 25th, 1919 N&w YOMK- TOROSTO RA(' l> .. ... . .. . ...... .'. : . 104!! 
Coote~tl3 hC'-twe('n 32 military and rh·ilian PilOUI who l'OmplNOO the ('Ourae­

M.in~ola, Alban)', Syracu~. Buft'alo. Toronto. 

1919 AIR M.\IL I"ATHrJXPtSG Tot·R • .. . .. . . . . . .... . .. . .. . .. . 1 • • • •• • ••••• • •• • • • lZ50 
Jla jor 0 . JJ. Boldinoer , from Phlladtli iJhia, Pin~Shur~:h, Coahoeton, Columbu•. Day· 

too. lnd iaoapolia, Chitaj:o, Modi~ou, J...a Crtlls.Jo~(', :St. Paul. . 

Begun October Elth, 1919 Tus~tc;OSTlSESTAL H.H't: ( 10 t)ilot.a f!ew New York- San 
Frand~co and return) ... . .. . .. ... . . .. . . . .. . . . . .. . . .. . ..............•. 5402 

Armv Air Sur-irt' r~,mlr•lf co,·ering Mineolll, Uin~h•unton, KoC'h elloter. ·Buft'alo. CltWC· 
land, Bryan, Chingo, Omah~t, Ch-eyenne, Salt Luke Cit)', Sacramento, Sao 
Franci1co. 

No\'ember 9th, 1919 Rna Fr.IGHT {Around the "Rim" of the United Statet) . . . . .• 9823 
1.-k-utntant·Cq.lon<l R. ·''· llnrtz. cnu~ f'frut flew an Army Ma1'tin ~tnber alrpl;•oe 

from W~t!lhinscton, Ha%clhurAt. J.' i(~ld, J\UfWStB. Jay, Pla«aburg,' Ouepo'rt. OuiTnlo. 
Niuaru, Buft'alo, Willouthhf. (.')('"~land. U.-troit. C~t.mp Cllliter . ChirB~o. Mil· 
waukee, La Crone. St.. Paul . MontevidN. Fa rco, B ismarck, Glendive, Milea City, 
BilliDKK. Helen~t , Mill!loula, bixon. Miasoula, Spokane, Cotur 1)' Alt>nl". St•Okllne, 
l.o\·eland, Camp Lewi.s. PorUa nd. Medford, Suc:r.aU)cnto. Sun Franti:sc-0, lo' reKno. 
Lo• An~rtlf'~t. S11ntn ,\n". San l>icu::o. 1~ Ang(•h!"· S"n Diego, El Paso. Fort 
Wort.h. U"llu, Hnu~ton. LBk(! Chutes, New Orleun~. lfontgomery, PinE-hunt. 
Raleieb, Pinehu.,.,, Waehlnrtoo. 

December 4th, 1919. Nsw YORK TO HA\'ASA ASD RETURN . , . , .. . , . . . , . . , . . , . .' . . 3000 
C. J . Zimmuman flew his Aeromarine fty intc boat from K eyport-.' New J•raf!):. down 

th(l coaKt to Ha\'ana and return. ,· ia Cape Charles. Charleston. St. Au&:u~Jhn~. 
Pain• Beach, Key Weet, Hn,·uon. Cuba. 

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

IMPORTANCE OF TilE WEATHER FORECAST 

Weather conditions, present and prospective, are of direct concern 
to the aerial navigator. Though the airplane and the airship al'(' 
largely independent of atmospheric disturbances and can, if necc~<­
sary, disregard them in most cases, a pilot " forewarned is forC'­
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. He knows what certain types of clouds mean, he knows 
how to read a weather map, is conversant with the general Jaws of 
weather changes and appreciates the value of forecasts aml flight 
charts. 

Climatic conditions are of interest in connection with the location 
of airdromes, the placing of these and the buildin~ thereon. F rom 
meteorological study, one learns what sort of an aerial harbor rna,\' be 
expected at any proposed point. 

Official cooperation between the United States Weather Bureau and 
aeronautics began at least as early as 1907 in connection with the 
balloon races then held at St. Louis. Lieutenant-Colonel Henry B. 
H ersey, of the Weather Bureau, was onE> of thc contesting pilot~ and 
Lieutenant-Colonel William R Blair, also of the Bureau, w!lS t.hrre 
in an official capac·ity. 

(.oogk Origmal from 
UNIVERSITY OF MICHIGAN 



CROSS-COUNTRY FLYING AND LANDING FIELDS 71 

In 1913 at the request of the Secretary of War, Dr. W. J. 
Humphreys gave a course of lectures on meteorology in aeronautics 
to classes in aviation at the Signal Corps School, San Diego. These 
lectures were subsequently expanded into a series of articles entitled 
" Physics of the Air," which were printed in the Journal of the 
Franklin Imtitute. An extended article, "Effects of Winds and 
Other Weather Conditions on the Flight of Airplanes," was published 
in the Monthly Weather Review, Weather Bureau, Washington, 
D. C., August, 1919, Vol. 47, pp. 523-532. 

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

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

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

In the transcontinental rat-e 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 incrl'ased 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 fore.cast service for aviators is maintained by the 
Weather Bureau, and special forecasts are issued as requested. Cor­
respondence with the Manufacturers Aircraft 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" bdorc an airplane would take off, with the development 
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of the radio direction finder, the pilot has bt>eome literally master of 
the elements. 

Imagine a lighthouse with guiding rays surging through space in 
everv dir-ection O\·er a radius of six hundred miles or more! Yet 
such" a beacon is h.v no mca;r~ a figment of imagination. It i~ the 
lighthouse of the immediate futnr<'. wht•rcin electro-magn<'tic waves 
will take the place of searching benms of light, and snfcgnard navi­
gators of the air. Its suee<•ssful tlevclopnwnt is the outcome of one of 
the mos~ n•markable scientific nchic.•\·em<'nts of the war p<'riod and 
its imiv<>rsalusc is one of tll<' promist's of commcrcinl nviation. 
· What is the nnture of this motlt'l'n lighthouse~ How do<'S it work? 
How h11s it been dcvt•loped? Wlull wr h!l\·c trnnl'tl a " lighthon~<'" 
is nothing but a high-power wirl'lt'~s tc•l<'~nph ~tntion . whi<'h ~<'nd~ 
out electr ic signnls arranged, Jik<' the rays of marin<' lighthoust~s, in 
alternate fla~hcs of varying length. 

It is in the rrt'<'ption of th('s(• sij..rtlals on board aircraft that the 
fmll'tion of direction fin ding cxi~ts, thus enabling the ai rdrome 
wirolt!SS station to act as a ])('a<'on. This itl\'ention constitut<'s one 
of the great<'~t tribute~ to th<' in!!'<'nnit_v nnd ohs<>rvation of man, and 
like so man:'· other a('ronnnti<'nl im·t•ntions its rapid dl"\·clopmcnt is 
dn<! to the concl'ntration of many minds upon one idea during the 
war. 

In the course of this ·dt'vc·lopmc.>nt it. wn~ found that an enclos('(l 
coil of wire - or "loop n<'rial ''- hnd din•<'tional eff<'ct; that i~, if 
the <~dgt' of tlw loop w<•rc> pointt•d dirc>('t]y toward the transmitting 
station, nudiblt• sigmt l ~ w.arld h<' r<'('Ord<'<l in th<' rt'ccivcr. Tht• mo­
ment the .t•dg<' of the coil wa;; turnNI in cithrr direction awny from 
the sending ~tation , tlw siJr~Htl,; would rapidl_v die down until thc>_v 
disappeared entirely. It folll)\w•d th<'n that at tlu' point of maximinn 
si~:,'llals, the t•oil was point in!!' clir<'ctl_y at the sending station - hence 
it was easy to loe,at(• the station. 

At the pr<'S<'nt tirnc t.wo gt'nl·ntl typ<'s of direction finder arr u,;rd 
on air<'raft. On small maehin<'s thrrr is installed what. might he 
called the fixed type of find•·r. This i,; !milt. rigidly into thl• air­
plane its<'lf at. the tinw of ronstnwtion. Thr. coil- or loop n<'rial ­
i" built into t.hc win!!'" of th<•mn<'hinl'. in tht~ form of a rl'ctanglt>, along 
the main wing spar;;. Tlu• two t•nds from the hack of tlw IOO)J are 
t.hrn connl'<'ll'd It'. till' rt'C<'iving apparatus in th r fu:<t'lngc. T<~lcphonr 
ll<'n<l pieces connrctt·d to the rt'<'<'i\'!~r are provided for both pilot and 
ob~t·rver. 
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In this case the operation is as follows: Assume that a wireless 
lighthouse is erected at ).[itchel Field, Long Island, and the machine 
is flying there from Buffalo. The lighthouse is sending out two 
short flashes every thirt_y seconds, the international signal that will 
designate Mitchel Field (assumed)-

At the beginning of the flight the pilot will maneuver his ship 
until he hears this signal. Then throughout th«:' remaindC'r of the 
flight, he will keep these signals in his <:>ars, knowing that so long as 
he hears them, his ship is pointed in a dirC'Ct airline to l\Iitchel Field. 
He cannot get lost, no matter how bad the weather, because weather 
conditions have no serious effect upon the transmission of wireless 
waw•s. Even in fog he will proceed without hesitation toward his 
destination. 

The other t,vp<' is for larger aircraft, including airships. Though 
rather more complicnt<:>d, it has a wider range of navigational possi­
bilities. It consi"ts of two coils, ouc rigid, and th<' other moving in a 
complete cirri<' within it. Th<' movcnhle ec)i] i$ the" searcher," and 
its function is to ~earch for a known wirl'l<'~~ station. 

Anv 11ir<>rnft l'quip)wtl with snrh a firulrr i$ inrlcp<>ndcnt of an 
nirdrom<' wirl'I<'"S "tntion for the follnwing rt•asons. Its navigator 
list<'ns for any of the well known wir<'le~s station~, and then having 
found one in operat ion obtains frc)m it with aid of his compass his 
dirC'Ct ion bearing. IIl• knows the exact locntion of the wirel<'ss sta­
tion he has li~l!'n<'d to, w upon n chart h<' draws a line r<'prl·~enting 
his 1><-aring from it. It follow~ ns a logical proposition that his air­
craft is llX:lltcd ~om!'wh<•r<' upon thnt lin<'. Xow hy the simple proc­
<'S~ of trian~"'IIRtion i1c can loeal<' th<' exact position. This he d~s 
by turning hi~ coil around until he locates another wircl<:s.~ station, 
repeating the proc<'SS of obtaining his direct bearing from it. Then 
drawin~t a lin<' upon the chart repr<'S<'nting this bearing, the l ine will 
intersect the first line at the exact spot above which the airplane is 
located. It is the.1 (•asy to Jay a course to any point the navigator de­
sir<'s to go. The r1:marknblc thing about this system is that it be­
eomes more accurate as the aircraft approaches its objective. 
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CHAPTER III 

AIRCRAFT IN WARFARE 

THE AIRPLANE IN' N AT!OXAL DEFENSE 

Use of aircraft &8 a separate arm to attack al l enc•my air fo rces and his forct>B 
in land and M"a. 

Lia ison with our own lnnd fort.·f>~ by &('r ial unit& Kttached to them and urult•r 
Utt•ir control. 

JJittitK>n with our o wn St~a fot('C:i by l\C'rial units nttaclwd to them ami umh·r 
th~ir control . 

8(J)f[ Ol:TAIL.EU MILITARY ASU N A\'AL l:SES 

A(lriA I m(•sscn~cr 84'T\'ict. 

Yi t!ual n·("t.l llltaissance. 
Artill('rr Hnrn•i1hm(•('. 
Art ill('t,Y adjustmc•nt. 
Communicntiuu b(ltwffn fl~rt command"r a nd cooperating force on shore. 
Adju:itnwnt of .,horc.• bnttl'ti(·s. 
Adjustmc·nt uf fin.• from ship:i. 
Do1nbanJmc•1tt I'O.itJ~. 

<.:onst patrol. 
Olfl'm:~h·,." ng1tinf'll Kubmarincs and torp<•llo boats. 
Attu<·kfi on ground tro-ups. 
I n<-«•nd in r,\' bo111 ha nlnwn t. 
Dt:!it rw:tion of lJH t ll<' ~~~ i ps. 

Rnidt\ un ho~tile lntttt·rit•k that t.'A.nnot h(' r<•a<'hNI IJ~· nrtill<'ry. 
J.A.-(·ution Rlltl tlt•l'itrud iuu of t'lh'll t~· l'lllhnmriut.·~. 

l~·Ht rm·ti•m o f t•rwtuy liut·~ (J f t•ommuukut ivn nnd t•nt.•my supplit·~. 

J'hu ( IIJ.!fll pJt ic rt"'.'(IJlllll i !'<Stllll't', 

Phutogrnpl•y of n•suhN u{ homhardmt•nt. 
Phu tugrnphy u f fr it·n•lly work:ot 1u imprv\'C' t·amo ullRJ.!t' . 
p,.,.,·,·ntivn uf t•rH•my air athl('k s on frit•mJI.r ground trm1p~ . 
• -\l'l:-..i!Otin:.:- in llR\'1\I hlod•n•!t•s . 
[..()('lltiun :111d th·~trudit.lll u f lll ill t 'B. 

Dl'<)l'piug runp!ot, loca t ions, ortlt·r". ft)()(), munition~ nnd in(orruation tu frit.'ndly 
( I'UOJI!i . 

l>roppin,l! propag1t n• lt~.. 

~upplyinJ.! fuotl atul :unmunitimt to hsohtll-d J)t)Sb. 
( ;uidt• 1u :tch 'ttll('ill;! troopl'l. 
l.lltld iH;.! raitliu;.: pnrCit·J'l lt:~d.: o( l itll':-. 
1.uuo.J iuc; <~gt·n t .. iu l'lll.'lny tnritory. 
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( TArough the court toy and cooperatiOt< of atficcrs in the .Hr Servi<J., of the 
ll'«<r and NatJy DcptJrtmerrts, the Manu(ooturer1 Aircroft AB8ociatl'on ~ able to 
pre1ent the following di8cv81ion of the development of aircr<Jft during the World 
War. II i8 believed that they i11clude the first comprehen1ive ae<>ount of the 
progreu of combat ;,. the <Jir from 191-f to 1918, as follou:ed by tho•• •oho haoe 
i" milld our future natiOt<al security. TAe <Jpplicali<m of aircFVJft durin.g the 
conflict had •uch Glton;.,hing coMequence• that it• further developmtnt alo•g 
even mort remark4ble military line• mGy be ezpected. J.n. '"''''"9 the element8 
of destruction and tran~portGtiOfl, the oirpla-ne introductd a ,-ituation comparable 
&nly to •uch a period a• would have appe<Jred had mon, at IAe 8ame moment, 
produced gun pou;der and the 1team locomotive. The increooed Ule of aireFVJft 
during the World War, Ieoda Ia the coBCiuaion- which to many appear• i11<'V· 
itable - thot a Bepara.te Arm i1 ·necesaary. Aircraft, traveling ifl three dime.· 
1107&8, immer1ed in the elemtttt in 1eh.ich they move, are not merely an adjunct 
to the land and •ea force• - they form an intkp<:ndent .ceapon, deatined to com· 
mand the deMon in a"y future t<>ar.- EDJTQL) 

MILITARY AVIATION 

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

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

In those early days of military aeronautics, the army chiefs had 
assigned to the airplane one duty, reconnaissance. Conditions of 
warfare, however, soon caused a change in these views. I t was real· 
ized that it was not sufficient to see what was happening within the 
enemy lines; it was essential to prevent the enemy from doing like­
wise. This fundamental conception, which ultimatel:v brouf!ht about 
highly sp(•cinliz<'d aerial fightinf!, led to thf' mountinl! of machine 
guns on airplanes, as carbines and automatics had proven of little use 
in bringing down enemy aircraft. 

The early efforts toward utili1.ing military airplanes were, never· 
theless, confined to making low altitude r('()onnaissancc of short dura· 
tion over the en<'my 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 (!fTorts were made 
to improve trnMmission of rPports. Thi~ rf'~ulted in the develop· 
ment of despatch bag dropping, vi:<unl sil-•ual:< (such as stream('r,;, 
smoke bombs, Ycry lights, etc: ) and finally airplane win•l('SS. 

Th11 introduction of high-an~rlc .orduancl' for fighting nirphtne" 
(anti-aircraft. ~uns) forcNI tho imprcwcnwnt of airplane performance 
in the mnttl'r of cc:i l in~ (nttainnhlc nltillulr) and man••m·rrnhility. 

The rr 'luireml'nts of arrial ti!!hting · ~oon d••h•rmitwd th(• ty)W of 
machine mo"t ndaptl'd to thi,- pnrpoi'c>, nnn• .. ly. the l<in~-:h··'•'atpr 
tractor. Thi!< type· Will< ~o mntu' u'·crahle tlwt it bl'Camc pos"ihl1• tn 
discard complc·x 1!1111 nwuntini;(S an1l to fit the> nwehinc gun ri!!idly 
to the fns<·lnw'. "'ith thi!< arrnngPml•nt. th(• pilot <Hil .v nC'c<k<l to 
aim the nirplntw, insll•a1l nf tlw )..'lin nlc)tll', again"t th(• (•nf'lll_l" ma­
ch i nc•. The prcH'Il('" of a prop1•l h·r in front of the g1111 prow·d a 
problem of grc•at di tticnlty, hnt this wa,; o\·c·rcnme by synchronizin!! 
the machim•g1111 with the l'nginc so that the fir in;! nwc·hanii'ltl wonlcl 
function mrly when the muzzle was twr , • .,,.en·d by the propelll'r 
bladl's. 

TIH' nthu• of aPrial hombardnu·nt al:;o h•·•·am1• 1·vitlc-nt aft<'r ;;atis­
fnctor,v homl", homh droppinl!' gears and ' il!'l •t illl! apparatus w<•t'<' 
pPrfl'l'll'<l. Thl' growin!! illlportan('<' of t hi~ pha :<l' of ac•rial warf:11·•· 
for1•c•d 1!11' lk\'t•)•))l!ll('nl of tlla<·hill<'" of (•uH<il!.-mhl" lli~l •t raHgf•, 
cnrryiug c'HJ>~ll'ity anrl "l''''··d. This wn~ attnitll'<l hy a g<'tH~ral in­
crr:tsl.' in sizl' a11d hor:<l~pn\\'1'1' , :tiHI fro111 Htt:; on Icy th1• ttSI' of twill 
c>ngincs f rom which ~-:r•·all'r 'nfc•t.\' of opPratinn r<'<nh l'cl. 1 f OIIP 1'11-
giue was put ont ,,f a(·tion, ancl tl"' nirpl:tlll' had <lroppt·d its load .,f 
hl)lllh,;, thP otlu·r r·ng:inC' wonld h<· ,;uffit:il•nt for hring:ing the lll:tl·hiH<' 
$Hf(•]y hOIIII'. 

Tht• l'f''lllir<•nwnt.; of >ll'l'i:tll•h:<c•IT:Itictn rP.•nltPrl in tin• 111·\·,•l••)'llll'llt 
of speria l airplaHP •·anwra,; hy tiiP:IIIS of whi,-), til<' g•·•H nul •·ould ),.. 
photO!!'I'Hplu•d with <111'11 pr•·l'i:<ion that nn mu\·c•tn•·nt of tl'""l'" or of 
snppli"" l'otdd takl' pia•·•· withou t. i t h··ing n·•·onl•·d hy tl11· n11fa iliHg 
I',Yt' of t hi' photograph i1· lll:ll'h iII<'. . \ ,·ria l pl11lfogra phs \\'1'1'1' :II' I' :I ng•·•l 
tllg<•tlu·r :o;o H:-\ tn fiii'Jit a ('ott1prl'1tf'l l . ..: in · tnap whit.·la wa~ dai ly k••pt 
np to dalt•, \\'l':\t lu·r )11'1'111 iII i 11g:. 

Tit(' thl'!'<' 111ai11 war f1 11 wtiun,; of tlw :ti rpl:11u• i11 i t; n ·lation I•' 
operation,; with tlll· . \1'111." tiJ<It \\'1 •1'1' I'OII<·Iu<in·ly ),, ..... ;.:·l·t ou t J,y n ... 
war a J'(•: 

1.- To a;;i,;t th <" .\rilly in ,;uc••c•,;,;fully )H"rfonni11g: its <')ll'ntt iot J. 
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2.- To attack en~my aircraft operating ·against out own or 
allied troops or air forces attached to the Army. 

3.- To attacl~ imd harass enemy troops in the field and destroy 
his communications, stores and ammunition dumps. 

As the type which Wll$ designed to perform the function under 
the first heading, we· may place the " ·observation " airplanes, whose 
duty it i:; to direct fire· from the artillery, perform general recon­
nnissance work over tactical areas, obtnin photographs of territory of 
interest in the vieinitv of the )inC'S and \x>yond, and carry on contact 
patrols, that is, kce>p 'comi:natulers and oth.er officers info~mcd of the 
position of advancing or retre~ting troops. In addition to these uses, 
obserVation planes have also been employed for the rapid transports· 
tion of staff officers and the quick transmis~ion of important messages. 

Under the· second beading we fil1d the" combat and pursuit" types, 
,-,.hose duty, is to ·prevent enC'm,v_nircraft from doing damage to our 
own or aliics territory or air<'raft . . ThC'r<' mu~t be two types of 
planes to fulfil such rcquirrments. To succt•ssfully combat enemy 
machines specially built for aerial fi~hting, a type of plane is re­
quired '~hich must have above all othrr things maneuverability, 
wbcrras for the pursuit t,vpc, whose duty it is to attack raiding 
(bomber) airplanrs on sil'ht, spet>d - for overtaking the enemy ­
must be the supr.cmc quality. The pursuit type does not need the 
gn~at climbing ability of t}l(' eombnt mtwhine, though it requires just 
as_ grcu_t,_ or gr(:utcr, ability to di,•r. I t must, furthermore, have 
gr<·nt strength to withstand unusual .strains of combat maneuvers_, 
curry powerful and nbsolutclv rE>Iiable armament, and be capable of 
·o,icratiug at . grNtt . altitudes.". In otTtt•r words, the combat machine 
nmst lie the boxer and the pursuit machine the runner with the at· 
tendillg cliaracteristi~s of each. . 

l:nde~ the .third lu~ading are comprised "the bombers" whose duty 
it is to drop t'xplosi,·es upon t<'rritor,v occupied by enemy troops. 
The bombing class consists of two typc~, one for night, and one for 
day bombing. The .mnin rlist inction uNW<'<'n the t wo is that rlay 
bombers carry out their· work ou obj<'ctiv<.'s too small to be prncticable 
for night bo~tlx!rs, . itut of very gn·at stratel'ie importance, ·such as 
roads, railways, ammunition dumps, headquarters, etc. The night 
bombers operating with the Army arc 1"ed for bombing objectives 
·difficult to miss on account of their size, such as manufacturing plants 
and important enemy towns. The characteristics of both types of 
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bombers must neCC$Sarily be reliability of power plant, great lifting 
capacity and reasonably good SfX!(•d . I n the day bomber, ability to 
protect it$elf somewhat from ('ncmy aircraft and in the night bomber 
effectual provitiion for accurate navigation regardless of adverse 
weather conditions. 

Toward the <•ud of the war, an additional function wM assigned 
to the pursuit airplane, naml'ly, the harassin~ of the enemy on the 
ground with machine f:~•n firC'. Thi~ !rronnd attack work exerted a 
greatly dt•mornli7.in(!: !'tit~·t on thC' trMp< and its u sc became so gf'n· 
t>ral in the last yt,ur of the wur that special defense patrols of air· 
planes had to be orgnuize•l. On tlw other hand, the Allit>s as Wt"ll us 
th n GC'rmuus were rt•ady to put in to service, at the time of the Armis­
tic<,, ground attnck airplau('s which carried a very complete armor 
plating around the vital parts for prott>ction against machine gun 
lire. Tht•sc were the machim•s rcft•rretl to ns " flying tanks." 

Aerial oh,;t•rvation, with it:; variou~ subdivisions, retained up to 
the crul t'f tht• wnr, its primary importance with regard to army opera­
tion; and it has lwc·om!' an axicJm that an army deprived of observa­
tion machinC's i:; simp!,,· t.lind••d anti at the mercy of the adversary. 
That the pro1wr execution of this obst•rvation work rcquir<'d fighting 
machines for its protection is olJ,·iou~, just as is the coordinate em· 
plo~·mcnt of bombers again~t turgf'ts of tul'tical importance. 

JXIlEI't::~mENT Alii FOHCE 

.\sid<: from thc•S(• thrc•e functions of military airplanC'~ with which 
tht• opcmtiou, sa fc•I,,Y ami cfficiPn<'." of nr·mies is direc>tly t•<Jucerned, 
there dc:n·loped in the lu~t ,\'car nf the war n 11('\\' St!Op<' for war air­
planeR thmugh the d<'\'(•lnpmc•ut of nu Aerinl Fore<', prOJII'rly speak· 
iuy. Thi:-0 wa~ c-nrriC'd on n~ain~t :-:tratt•:.ri<' nbjcctivc-.:-:; such ns arnut~ 
nu·ut and rnannftH·wriu~: ''"lltl'rs, importaut railroacl junctions ancl 
htrf.!P eitiP~ ll('til1{! H:' tlte lH'l'Yf' (>('llt<·rs of ('JH~Bl)' n~~i~tanf't'. It :-:onu 

IJ<·•·anu· l'Yid(·nt, that t.hi,- kind of warfare was b<•yotttl d"· l.wal "''"!''' 
vf tit·ld armic·s - tltOIII:(h rt'latt•d to it- an<l llll"t, t lu·rdnrt·, ht· 1'1'· 

mOI'(•tl from dw IaUer's immf'diatc c·uuti'OI nud or~;tnizc·d aud ('olll· 
uu11Hicd a< n "'Jllll':ttl' unit. ::\ot urdy clitl the law of c·orwc>utration 
d.,mttnd such a III<'H'III'<', hut. al<o the wholly nol't' lnaturc' of tl1is wnr· 
far<! 11·hieh, iu ortlc•r I•J he· ('a rrit·cl vut l'll' ... ·tua lly, had to lw <lr;xanizPd 
aucl clir<·l'll'<l by ainu•·u rat her thau loy tlriiiY 111<'11. Th .. :tc•r ial olf!'u· 
:si\'C' Htn:d. h<-~ ('onec·in·d frn1n tlw ail' dt)\\'H and nut frm11 rlu• ;!round up. 

The Frc·uch wt•J·c.· the tirst to put th io< ~'""''' 'fll inn into, . .,,,.,. .. ,, . f•>r 111 
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with the organization of their " Aerial Division " which was com­
posed of some 800 day bombardment and pursuit machines. This 
unit formed the strategical reserve of the French Aviation and was 
used with telling effect in the major engagements of the latter part 
of the war. 

In regard to the coordinated emplo.rment of the various branches of 
military aviation in land battles, the plan of operatious 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
tinct phases of combat: 

First, the preparation of the attack. Here, in order to insure 
secrecy, the enemy must bo prevented from carryin~ ont reconnais­
sance fli~hts over our Jines, while we must find out all we can about 
him. This must be done, however, without showing unusual activity, 
else the enemy might suspect our preparation. 

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

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

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

As a result of theSE' tactics the Germans were literally driven out of 
the skies and the reduction of the St. Mibiel salient was carried out 
according to sch!'dnle. 

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

Kite balloons, owing to their immobility and steadiness ii1 high 
winds, usefully supplement the work of airplan<:'l'< in artillery obSE'r· 
vation and local snr1·eillance. On the W<>st.<>rn front nlone SCI'Cral 
hundred kite balloon·s ·were in daily irse on each side of the lines. 
The value of these aerial obs<>n•atorics was $0 great thl!t spPcinl 
pursuit units wE're assigned for th<>ir destruction with inel'ndiary 
bullets. To guard against these attacks, balloons w<>re protected hy 
anti-aircraft' guns, machiru• · gmr$ and specinl· protective squadrons, 
and this system made it so difficult to burn rnemy balloons that the 
American Air Service introduced the idea of night attacks. · Thesf\ 
met with great success, seventeen German balloons being shot down 
by one American officer alone within a week. 

Since the Armistice, the Air Service ha~ drawn up a plan for the 
usc of small airships in the ranging of coa~t hnttl•rit!S and gem•rul oh· 
servation work hithPrto performed by kite balloons. With this end 
in view, the Army acquired in the lute fall ·of l!ll !l, four American 
made nonrigid airships of 100,000 cu. ft., nnd five foreign built ships 
of about 150,000 en. ft. 

AIR SERVICE STREXGTH 

The Air Service of the United Statrs Army originall~· came into 
being on .Tuly 18th, 1914, when the> Aviation SC>ction was created 
within the Signal Corps, wi th an allotted stren~th of 60 offic<>rs nnd 
2GO soldiers. Its equipment then consisted of six airplanes. The 
normal development of the :Air Servicl.' - which was sC>pnrated from 
the Signal Corps in l!llS - ·was retardrd b,v inadC>quate appropria­
tions until the United States declared war on G<>rmany. On·that da.v 
the personnel of the Aviation SE'ction mrmhPrC>d only G:J officC>r~ ·nnd 
1120 ·enlisted men, whilr the entire equipmC>nt eomprisrd about 5!\ 
airplan<>s, none of whi<'h wn~ the <'l]ual of Euronrnn ~C'tl' i<'r t,vp<'s. 
It was a tremendous task to build up mat6riel and IX'rsonnPI. 

On Nov<>rnber llth,. l!lt~. the Arnrri<'nn Arm,v hnd on hnnd in thr 
A. E. F., 3,!l!l8 srrviec air.plan<'s und in thC' Pnit('(l RtntPs 4 . .'~65 
service airplanes; and more wc>re com in~ through rapidly. With 
the American Exprditionar,v Force 2,1l!lR airplan<>s W<'Te in the Zone 
of .Advance. to~<>th('r with 'jj kitr balloon!<. 

The personnrl of the Air RPr1·ice on til(' snmr date numbered 20,­
:>GS officers aurl1 i~4_5.G enl isted. m_<>,n, a total of t%,024. Of this 

I 
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numlwr 78,'i:W were overseas, distributed as follows: 58,8:!8 m 
France, 10,72-l in Great Britain and 1 i -l in Italy. 

American aviators flew for :l:i,7-l7 hours over the enemy, covering 
a distance of 3,a7-l,700 mile~. Of the flights l2,lt30 w<>rc for pur­
suit, 6,672 were for obs<>rvation and 1,174 were for bombing. I n 
the latter work 27[>,000 pounds of explosive was dropped. The Air 
Service in France shot down altogether 776 airplanes and 72 balloons 
of the enemy and lost but 289 American aircraft - a ratio of 
superiority of more than two and two-thirds to one. 

The present strength of the Army Air Service is limited by an 
Act of Congress to 1,923 officers and 21,853 men. 

AIRPLA:-<E AND BALLOON J..OSRES DllE TO ENEMY ACT ION 

u. 8. t:NEMY 

J.OfJSF.S BAL· I BAL· 
PLANE$ 

LOOXS 
TOTAL PLA~ES 

LOOS'S 
TOTAL 

1st Armv ... ' .. . . . . . . 203 48 251 510 54 564 
2nd Arniv . .......... 2 0 2 6 I 7 
I ith Sqdn . attached to 

RM' . . . . . . . . . . . ... 19 0 19 51 3 54 
!48th Sqdn. attached to 

RAF ... .. ... . .. . .. 8 0 8 71 0 71 
Individual~ attached to 

R.U' . . .. . . . . . . ' . .. 36 0 36 75 11 86 
Ind idduals attachtod to 

IAF .. . ... .. .. .. . .. 9 0 9 9 0 9 
Indi\·iduals attaohed to 

Italians . .. ... . " .. . 3 0 3 3 0 3 
Jndh·iduo.ls attached to 

I 
French . .. . . . ...... 9 0 0 51 3 54 
Totals ' ... '' . . .. . '. 280 48 337 776 72 848 

. . . . NuTt:: The fort~to&nt tab~&lataon •howll t.he IO&tJe.M &ullalned in alnraft br these du·11uont 
of th~ American Air Servire, with the enemy l~ea inftieted by tbe.e aame brancbu r&o 
epe<Unly. 

NAVAL AYIATION 

The adaptation of heavier-than-air craft to the r equirements of 
naval warfare is a development in which America has lwcn the 
pioneer. The first attempts with this end in view, date back to the 
latt.f:'r part of 1910, when land machines were repeatedly flown from, 
and to United Stall'S warships whkh. for this purpose, hnd been 
equipped with a false deck or landing platform. The planes carried 
besides the usual Iandin~ gear, compressed air bags for emergency 
r!'sting on the ~<'a . 

B11t it w11s the invention of the hydroairplane early in l!lll 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 N avy for its newly created Aviation Section. From 
then on up to 1917, the principal efforts of Naval Aviation centered 
in the c]('velopmcnt of a seaplane which would couple a fair degrt'e of 
seaworthiness with good flying qualities. 

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

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

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

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

A chain of naval air stations was established along the Atlantic sea­
board and additional ~ehools for the instruction of the flying personnel 
W()re organizoo. 

At the same time, a program was laid down for the construction 
of ligh ter-than-air craft - airships for anti-submarine defense and 
k ite balloons for gun spotting. 

European development work up to the outbreak of the World War 
was just as experimental as it was in this country. The most im­
portant European contribution in this field was the devclopmeut 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 tlw growing 
menace of submarine warfare was realized. At first the poor sea­
worthiness and small carrying capaci ty of seaplanes greatly limited 
their usefulnr.ss in naval warfare. However, as more powerful and 
more reliable engines hl'cnme available, the g('ncral progression in 
performance became noticeable and permitted the specialization of 
seaplanes for a large range of duties. 
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The main functions of aircraft in connection with naval warfare, 
considered apart from the operation of aircraft as a Special Arm, are 
in the order of their importance: 

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

2.- Coast patrol work in liaison with the fleet. 
3.- Offensive action against enemy aircraft, surface craft and 

ship establishments (coast batteries, dock yards, etc.) operat· 
ing against or menacing the fleet. 

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

Tactical scouting for fleets at sen was effected in the World War by 
"ship planes." These are small land machines which nr<' launchl'rl 
from a track mounted on the main gun turrcts, nnd nrc equipp<>d with 
an emergency floatation gPnr. 

This practisc, which th<' British succE's~fully introcluc·cd in the 
battle of .T utland, has been adopt<'d on the latest Am<>rican buttlc ship>. 
Its importance liPS in the fact thnt a flyin,:: machin(' can be cnrried on 
board and launched without int<>rfering with the gun turrets. 

As to the value of aerial obs<"rvation for naval work suffice it to say 
that aircraft from an altitude of 5,000 ft. can see more than four 
tim('s as far as the lookout po~t on a crnis<>r. 

In the matter of gun spotting, that is, the directing of artiller,v fire, 
both seaplane and kill' balloons haYe been employed at various times. 
In the case of the scaplnnc, mobility is the advantage; in the ease of 
the kitc balloon it is stability. 

It has been said that scouting- and gun spotting form the most im· 
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. 
portant functions of naval aircraft for nil kinds - s~aplnn~s, air-
ships, and kite balloons. However, owing to thE' peculiar naval situ­
ation during the World War, with the en<>my fl<>N bottlt>d up and the 
8ulmmrin!' a~~mning the <>hiPf oft'eu~iV<! r i>lt•, aircraft had particular 
prominence in const pntrol and com·oy work, ns well as gh·ing direct 
battl<l to the undt•r-st•a boats tll('msclves. 

Th<> considerabl<• <•xtcu~inn which Ge>rmany ltl\''C to submarine war­
fare fort!cd til(' Allic•s and Inter tit<> Unit<>d St~tes to d~vise n n•ry 
complete aerial patrol S,\'$lem to cope with this menarc>. The> anti­
submarine warfare wns carried out in four modes of operations, 
namely, routine patrol, e~cnrt patrol to convoys, emergency patrol 
and special bombing pntrols for submarine> bases. 

J.arge seaplanes with an ~xtt>nsive cruising nrc>a w~re gen~rall,v 
used for routine patrol. The>se planes rarrit•d either one or two 
bombs weighing ~ith~1· 2:l0 or 500 pounds ~nch, and were nlso pro­
vid~d with machine guns. As a rule small<•r type aircraft were used 
for convoy ~scort. ThC>s<' wt>re armed like th() patrok 8pecinlly 
designated s~aplan~s were always kept in readint>ss or maintained at 
all times nt emergency patrol stations. 

For bombing opt•rations against Rubmarin~ bases, land planes were 
mainly JlS(•d, and th~~e were dividt'd into day and night bombing 
squadrons. Da)' bombing was enrrit'd out by the t.nitcd States Naval 
Aviation through the 1\farine Corps, while the night bombing was 
effect~d bJ the Navy p<'rsonncl. All of the> four mentioned t~·pes of 
patrol w~re mainly offensive in character M thr.v require<( the bomb­
ing of all enemy submarines E'ncoun~rcd and might therefore be 
mentioned undt>r the third mnin function of SNlplan~s. However, 
their primary purpo~~ was not essential!,\' off~nsive in that they 
merely cooperatrd with the gurfacc patrol n~signcrl to convoy sCJ·vice. 

Th<> extraOl'dinar.v eff<'etiv~ncss of aerial craft in submarine de­
fcn•e is a matt<:>r of regard; during the laRt tE'n months of the war, 
onl,v thr~e ships were torp<'<locd or destroyed by cannon in the Ameri­
c-an pa trol area in ·France, whereas, one year previously, an -average of 
oM ship a day was lo~t. 

The United States N aval Aviation· -in France jlight<>d 27 subma· 
rinC'~, attacked 25, damag<'d 1'2 and probably sank 4. Br~ides, 477 
convoys were escorted and num~rous enemy ships w<>r<> •k~tro~·cd. 

Tlu.• United States Na,·al Aviation abroad flew altol!'!'th~r 7!H,:l!l8 
nauti<••ll miles on patrol, 416,767 miles being covered in 4,314 patrols 
carried .olli in.Fr!Uic~.. ... .... . .. . . . .. . • 
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In coast patrol and convoy work, lighter-than-air craft- both air­
ships and kite balloons- rcndcrl'd very valuable Sl'n•ice during the 
war. Airships were used mainly for patrols of longer duration, while 
kite balloons, attached to convoy vc~sels, provided an effectual protec­
tion against ~ubmarinc~. The Unitro States N8\•al Aviation abroad 
op<>rated mainly French airships, while American built airships 
W('r<· nst'cl for training for patrol on tht'se shores. 

With r<'gnrd to offensive action against aircraft, surface craft, and 
shore (':<In blislun<'nts, com pit rn t i\·cl y I itt lc has l)(\t'n done d n ring the 
war outsicle of bombing raid$ alrC'ady mentiom•cl. How('ver, certain 
new types of seaplanes hove been developed in an experimental way, 
and these nrc likely to assume considerable importance in · future 
navnl wars. The most intt'resting dcn~lopment along this line !s 
afforded by th<? torp<'do seaplane, a "ship" equipped with a suitable 
crndl(• from whi<·h a n•gulation torpedo i$ dropp('\1 into the s<'a, whence 
it propels its(•lf against the chosen target. The use of this kind of 
scnplnnc has be<·n extremely limited during the war, although promis­
ing results ha,·e been obtained by the British as well as by the 
Germans. 

Probably the most notable d<'v<'lopment of naval aviation during 
the war was the powt'rfuJ· N. C. type of offensive seaplane. This 
craft wns originally dcsign<'d for long distance patrols, with provision 
for heavy armament to fight submarines. The fil"$t of these craft was 
complt·tcd shortly b<•forc the Armistict'. The fourth of the seri(!~­

N. C.-4 - dt'moustrat<•d its pot<•ntinlitics by making the first trans­
Atlantic flight in the world's history, thus justifying the hopes of the 
d(•signcrs nnd bnild<'rs than the N. C. flying boats would he able to 
rN<cl< the ;;(!(•nc of conflict nnclcr their own power and thereby relicvo 
shipping. H:HI not the officers of naval aviation supported the dc­
vPlopmcnt of the N. C. boats, combining remarkable seaworthiness 
and flying power, the honor of first crossing the Atlantic undoubtedly 
would have been lost to th<' l · nit<'<l Rtah~. 

Another remarkable performance made by a naval airplane wns 
that of an F.-:l-1~ boat fitted with two Liberty engines which mad<' a 
non-stop flight of 20 hours 10 minute~. durin~ which time a distance 
of approximately 1,250 nautical miles was covered. This boat cnr­
ri<'d a cr('\\' of four. 

The dt'v<'lopmcnt of naval nl"ronautics in the United States hnd 
madt• (•normons stricll"s at th<' time the Armistice was signed, wht'n 
the p(•rsonnclof the Naval Air Service wa~ composl'd of 3,117 officers 
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and 45,682 men; 42 air stat ions wt>rc in commJsSJon, 25 of which 
were located in France, Great Rritnin and Ita!_, .. 

After demobilization was ~tartl'd, shortly aftt>r the Armistic~, 

Naval Aviation was limit!'d h.v an Act of Con~ess to six seaplane 
stations within the eontinl'n tnl limits of the United States, and a 
corr<'sponding reduction of pe~onnel and !'qnipm<'nt ensued. 

At tht> present time, the prohl('ms of 1wiation are mninl.\· expcri­
m!'ntal, looking fonvard to t.lw den•lopment of n<'w types of Sl'aplan<'~ 
for offt>nsive purposes and of lar~r<' rij::id airships for fl!'(~t ,;conting. 

As above iudieat<·d, po,sibly future dl''"<•lopm<'nt of aviation in 
the United States will concentrnt!' man.v of ·the at'rial ncti,·ities of the 
Navy in a united Air Servi<'e similnr to th<' plan already adopted 
by Great Britain and other European countries. 
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CHAPTER IV 

CONVENTION RELATING TO INTERNATIONAL AIR 
NAVIGATION 

T HE following convention relative to International Air N avi­
gation was drafted by the Aeronautical Commission of the 
Peace Conference. · 

The Commission was composed of the following delegates: 
Two representatives of each of the principal Powers, United States 

of America, British E mpire, France, I taly and Japan. 
One representative of each of the following seven Powers with 

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

The representatives designated by the United States were:- on 
the Commission, Rear Admiral H . S. Knapp, U. S. N., and Major 
General M. M. Patrick, U. S. A.; on the Military Sub-eommittee, 
Brigadier General B. D. Foulois, U. S. A., and Captain Luke Mac· 
Namee, U.S.N.; on the Technical Sub-eommittee, Lieutenant-Colonel 
A. D. Butterfield, U. S. A., Lieutenant-Commander J . L. Callan, 
U. S. N., and Lieutenant Ralph Kiely, U. S. N.; on the Legal, Com· 
m<'rcial and Financial Sub-eommittees, Commander Pollock, 
U. S. N., and :Major H . S. Bacon, A.S., U. S. A. 

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

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

If the United States becomes signatory to the Convention it will 
become the foundation of a body of law governing aerial activity in 
this country. It is hoped that before another year this important 
question will be settled and that we may publish in the next " Year 
Book" the complete tt>xt 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 Aircrnf~ Association made a thorough 
study of an early draft of the Convc1:tion nnd the later draft of this 
instrument incorporated se,·cral of the changes suggested by this 
comm·ittec. 

., 
CONVENTION RELATING TO I~TER~ATIONAL AIR NAVIGATION 

CIIAM'F.B I 

OEi\ERA.l .. I'Rl~CJPI.ES 

A&TICL& 1.- The High contracting Parti~s recognise that e'·cr~· Power baa 
complete and exclueh·e 80\'ereignty 0\'I.'T the air space above its territory. 

For the purpose or the present Con,·~ntion the territory .or a State shall be 
understood as including the national territory, hoth that or the mother country 
and of the colonies. and the territorial waters adjacent thereto. 

ARTICLE 2.- F-Aeh contracting State undertakes in time of peace to accord 
froedom of innocent passage ahove its territory to the aircraft of the other con· 
tracting States, pro\'ided that the conditions laid down in the present Con\o·entioo 
are obsern>d. 

Regulations made by a contracti1,1g State as to the admission on~r its territory 
of tl•e aircraft of the other contracting States •hall he applied without distinction 
of nationality. 

AKTICI.E 3.- Eac.-h eontrtu:ting State ~s entitled for n1ilitary n•a!;Ont' or in the 
intere•t of public saf••ty to prohibit the aircraft of the other contracting States, 
und('r the penaltit•s pro,·ided by its legjMiation and sul>Ject to no dh;tinction 
being made in this reSI't<'t l.x.·lween its prh·ate aircraft aud those of the other 
tontracting St.atea. from flying O\'(•r C"ertain areas of ih territory. 

In that <ase the lo~ality and the extent oi the i'rohibited areas shall he pub· 
liohed and notified hefon·hand to the other contracting Stat~. 

ARTICLE 4.- Erery aircraft whieh finds itself above a prohibited area shall, 
as soon as aware or tl•e fact, gh·e the •ignal of di$tre•• provided in Paragraph 
of Annex D and land as ~oon as pos!iibJc outside the prohibited area at one of 
the nearest airdron1cs of the ~tate unlawfully Hown over. 

CnAPUR 11 

N A. TIO~ ALlTY Ot .. AIRCRAFT 

ARTICLF: a.-l\o contracting State shall, except hy a ·~ial and temporary 
authorizatlou, pt"rmit the flight above its t<'rritory of on aircntft which dot's not 
possess the nationality of a rontracting St.atc. 

ARTICLE 6.- Aircraft posoess the nationality of the State on the register of 
which they are entered, in accordance with the proviaiono of Section I (c) of 
Annex A. 

AHTICU: 7.- 1\o aircraft ~hall he C'ntered on the registt'r of one of the con­
tra<'ting State• unlt•so it b<longs wholly to national~ of such State. 

t\o incorporated company can be n•gi!Jtcred as the owner of an aircraft unite& 
it pOASCRa the nationality of the State in which the aircraft is rrg'istered. unless 
the President or chairman of the company and at least two-third• of th< dire<· 
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tor!J posse-ss suc:h nationality, and unless the company fulfils all othC!'r conditions 
which mRy he prPKC'fibtod by the laws of th€l flA.id Stat t'. 

ARTl<'tE 8.- An airerllft c.·annot he \'alidly r~gi&tered in more than one State. 
ARTJCLI:: n.- 'Jlle contracting States shall eX<·hange c\·ery month among them· 

selves and tranl\mit to the International Commission for Air Na\·igation referred 
to in article 34 c.·opi<'& of registrations and of cancellations of registration which 
ehall ha\'e lx>en entered on their official registers during the preceding month. 

ARTICI.E HI.- All aircraft ongaged in international na\'igation shall bear their 
nationality and registration mark$ as well as the name and residence of the 
owner in accordance with Annex A. 

CII AM'ER III 

C£RTlFICATf.S (lf" AIRWORTHJ:Xt:$S A~O COMPETF.X(:Y 

;\RTIC'U·: II.- E\'er~· nir~:roft "'"~•tgrrl in int<'rnat iunal mwigation shall, in ac· 
l'OrdarH'4.' with tht C'c)nditions laid ~town in Ann<>x H. hl• provided with a certificate 
of airworthine~:~s it~~ut."<l or rt'nder'-"<1 \'tt1id hy the State whose nationality it 
possesse-s. 

ARTICLE 12.- The commancling om~·~r. pilot"• l'ngineers and other members of 
the opera ting crew v£ ... ,·ery ain:ntft sha ll. in tH'l·ordun<''-' with the conditions laid 
down in .~\nnc>x E. be pro\·id4.·d with c~rt irh·utes of competency and licences issued 
or rendered \'alid by the ~tate wlu~e nationality th4.• aircraft possesses. 

ARTrcu: 13.- Ct>rtilleates of airworthiness and of <·ompetency and licences is· 
sued or rendl•n•d \'Riid by the S tah! who!le nlltionality the aircraft poa~t'sses, in 
accordance with the r~ulations. ('!'lta.hlishrd hy Annex U and Anne:< E and 
hereafter ~~~· the Internationa l Commission for Air ~nYigation, shall be rccog· 
ni~:~ed as vnlid hy the oth"·r State~. 

Each Stat~ has the right to refuse to reeoj!llif«l for the purpose of flights wit hin 
the Jimite of an<l ttbo\'C it.~ own territory t"(•rt ifil·att's of competenc-y and licences 
granted to one or its national::;. by HnoUwr (•ontrneting Stnt~. 

ARTICJ.t! 1-'.- ~o wir<'less npJUtratu~ ~hall he '·arried without a. special lirence 
hnwed IJy the State who::;ol' natillnulity th ... aircrnft po~"l"&Rl'$. Suc-h apparatus 
shall not be used exrept hy nwmht•r" of the l'rt\w prO\'ided with a :-.pccial licence 
for the purpo•e. 

Every aircra ft u~ in public trsn~port and ea.pable of carrying ten or more 
persons Rhall be tqnipp(lo(l with ~rnding and rr4.·eiving wirele-ss apparatus when 
the method• of emplo.,·ing snth apparatus shall ha\'e been determined by the 
International Comnti!<~ion for Air Na"igat ion . 

ThiR Commis~ion may latu <'Xtend the obli~tation of ('arrying wire)('~ ap· 
paratu~ to all othl•r duS!'iE'S of aircraft in the <:onditions and according to the 
methods which it· may dctrrminr. 

('HAl .. rt:R IV 

ADMlSSlOX TO AIR NAVWATIOX AOO\'E FOREJGX TF:RRITORY 

AKTI<'LE Hi.- E\'cry ain·rnft of a contntl'ting Stute htttl th~ right to cross the 
air spR4.'l' of another ~tah! without Iandin~. ln this 4.'H8e it shall follow the 
route fixed by the State O\'Cr which the tlight takes place. Howe.ver, for rea· 
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oon1 of general teeurity it will be obliged to land if ordered to do 10 by mean1 

of eignalo provided in Annex D. 
Every aircraft " 'hich pauefl from one State into another ohall, if the regula· 

tiono of tho latter State require it, land in one of the airdromes fbed by the 
latter. :Sotiftcation of the10 airdromes •hall be gh·en by the contracting Stateo 
to the International Commi11ion for Air :Sa,·igation and by it transmitted to all 
the contracting Stateo. 

The eetabliohment of international airway• shall be oubjeet to the con-t of the 
State• ftown over. 

Aancu: 16.- Each contracting State shall ha,·e th< right to establi1h reiOrva­
tiona and reatrietione in fa\·our of ite national aircraft in connE'Ction with the 
eaniage of pereona and goode for hire betwt"fn two points on it.s territory. 

Arrrrcu 17.- The aircraft of a contracting State which eetablishel reeerva · 
tiona and re.trictions in accordanee ·with Article 16, may be aubj('Cted to the 
eame re~en·atione and reAtrictione in any oth ... r contrarting State, t\'t'D though 
the latter State doee not iteelf impoee the resen·ationo and reetrictions on other 
foreign aircraft. 

Aancr.£ 18.- E'·ery aircraft palling through the territory of a contracting 
State, including landing and stoppage• reawnably neces•ary for the purpoee of 
such transit, shall be exempt from any aeizure from on the ground of infringe· 
ment of patent, design or model, subject to the dE>posit of e.ecurity the amount 
of whi<-h in default of amirablo agr~ment ehall be fixed with the least poeeible 
d•lay by the competent authority of the place of .. izure. 

CHAPTER v 

8 ULE8 TO BE 0880VED O:S DEPARTCR£ WilE::" tiXDER WAY A!"O O:t' LA:XOI!\"0 

ARTrcu: 19.- E•·ery aircra ft engaged in international nuigation shall be pro· 
•·ided with: 

(a.) A rertificat.e of re-gi atration in acrordance with Annrx A ; 
(b.) A certificate of airworthinrsA in accord an~ with Annt•x B; 
(o.) Certiftcateo and licenc.•• of the commanding officer, pilots and crew in 

a<·rordance with Annex E ; 
(d.) If it carries paesenger~J. a list of th('ir namee ; 
(e.) If it carrieo freigh t, bills of lauing and manif~•t; 
(f.) l,og book• in acrordanoe with Annex C ; 
(g.) If equipp•d with wireleos, the •p••cial licenc" preserihed hy Article 14. 
ARTICLE 20.- The lott hooks •hall be kept for two yean after the last entry. 
AIITICLE 21.- l 'pon the departure or landing of an ai rcraft, the authorities of 

the t'OUntry ~hall have. in all ca~es, the right to \·ieit the aircraft and to verify 
all the documents with whiC'h it mu~t he pro\'ided. 

ARTICLE 22.- Aircraft of the contracting Stat .. •hall be entitled to the aame 
meaaurea of a~.eistance for landing, particularly in case of dhstrees, a.e national 
airrraft.. 

ARTrnr. 23.- With regard to the llal\'age of aireraft wrecked a t sea the prin · 
rip1es of maritime law will apply, in the ahe<>nrt• of Rfl.\' aJ('rf'ement to the contrary. 

Ar.Trn.t: 24.- Every airdrome in a contracting :<tat•. whit·h upon payment of 
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, harges i s op•n to public u•e by it~ national aircraft, oball likewise be open to 
t h e ai r craft of all the other contracting States. 

AKTICJ.E 2:).- Each contractin,:.c State und(·rt..ake~ to adopt meas ures to enaure 
that e,.-ery aircraft ftyin~ alH>vt• the limit~ of its h•rritory and that e\•ery ai rcra.ft 
"therever it may be, c.·arrying ita nationality mark, shall comply with the rtgula­
t ions containl'd in Annex D. 

Ji~ac:-h of the eontnu·t ing :-;tote-s undertatk~ to E'llfHJr(• the prosecution and pun· 
i~hmt>nt o f all pE''TsOnM c.•ontravening th{'l5e regulations. 

PROIIIBJTF:D TRA:-lSPORT 

ARTICLE 26.- The e-arriagfl h~· aircraft of C'X plo~ives and of arms and muni· 
tiona of war is forhidden in international navigation. :So foreign aircraft shall 
1)(, p{l'rmitted to carry ~Jtlt·h artil•h•s l.etween any two points in the same. con· 

tracting Stat•. 
ARTICLE Zi.- Each Stat() may, in al•rial na\'igation. prohibit or regulate th~ 

carriage or u se of photu~raphic appan.tue. Any ~uC'h reJ!ulationK fl.hall he At 
on<'e notitied to thf Jnt..-rnational ('ommi~ion for Air !\n"i~ntion, whi<'h shall 
communicate thil~ information to the otht'r Con trncting Rtah~. 

ARTICJ.E 2~.- AA a mt>&Aure of pnOii<• s A.fcty, tlw earringf' of ohj(•<'ts otht!'r than 

those mentionE-d in artirlt•s 2H and 2i may be auhj~t·h•cl to restrictions by an.v 
contra(·ting Sbttr. Any @,\H'h r('~ulati(ln!:l Jo~.hall he~ at ODl't' notified to the Intern&• 
tional Comm h•tSion for Air Na\'igution, which shall <'Ommuni('ate this inform&· 
tion to the other C"()ntnu·tins: ~tat(•$. 

ARTtru; zn.- All fl'strh:t iuus mentiont-d in Article 213 tihl:\11 be applied equally 
to national and foreign aircraft. 

CIIAPTF:R VII 

STA1'E AIR('BAFT 

ARTICLE 30.- The followinl( •ha ll he d<•emed to he State aircraft:­
Ia.) Military ain·rnft. 
(b.) Aircraft e:<<"lu~h·l·ly {'ntplo~·~d in Rtate s~·rdct• , fOnd• as po~t!l, customs, 

police. 
F.n.•ry other air<'rnft. shall he dr(:m<'<i to be n privatto Kirc·rnft. 
A 11 statt> A. iruaft <It h<"r than mi Ji t 11r~· . <.'u:o~.tnrn~ a nd pol iN• ai n~ratt sha 11 he 

tr"at l"<l as pri\'Rtt' A-i rcraft and Rl3 f:ltlt'h r;hnll be ~uhjl•<·t to ull till' pro,·igion~ of 

the prHfnt ('on\' t.~ution. 

ARTH'l.£ :u .- E\'('r,\· ainraft <'OmmtuHit.•d l•y a p<'rson in military g('r\'i(•c de· 

tailed for thr purpoH• ~lua ll IK· d<'t'IU<'<l to ht• a militur.'· fl ir<·rttfl. 
ARTI('I.I'. 3~.- !\o militnr.\' R i n~raft vf 8 ('OIItfll.<"ting !"h\tt• ~hnJI fly 0\'l'f the 

territory oi 91U,,tht·r t·<mtrnding ~tlth• nor lnntl t ht•fl.'\HI without ijJil'l'ifll nuthoristt· 
tion. In (·Qse of $1U._•h nnthurisatiuu the milit Ary n in•ruh Jo~.hall J•njoy, in princ i· 
pie, in the nhl'1t-nt~(· of $JW•·iul ~t ipulat ion the pri\'ih·gt'M whi...'h nr<-• <:u!itomurily 

aetordPd to ron•iJ.,.'l1 tihip~ nf \\'f\1'. 

A militar\' uir('ruft " 'llit·h i~ furn•d t o lantl ctr whidt it~ r<'•IUt'l'<h·cl or ~ummum>d 
to lancl ghuil l •y n·u~n t her eof al'quirc- no right to thl• JJTivilt •;,:(·~ rC'ft•rred to in 

tbe abo,·e JUtrag:mph. 
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ARTtt't.£ 33.- Special arrangement. between the States concerned will deter­
mine in what e-ae(\s police and eustom~ ninraft may he authori~rd to erose the 
frontier. They shall in no case be entitled to the privilege$ referred to in Article 
32. 

C llAPTt:R Ylll 

l~TER:'iATlOXAf. CO~MJSSJO~ FOR AIR ~A\'IGATJO!'i 

ARTlC't.f. :u.-Thi~ rhnptrr arrangn for a f>E'rtnanC>nt lnt('rnational Commi~· 
fl.ion for Air Na\'igat ion, phu't'd undt~r the J.eaf!lh~ of Nations and eompoxe:l of 
two rt>prt?'!'l«.'lltati\'t•s of tJu .. · l'nited States, Franl'e, Itu ly aJHl .Japan, f.>aeh .: on(> 
rrpre!:wntathe of (:re-nt nritain and one of ea<:h of the Rrititth Dominions and 
India ; and one n•prest~ntntin• of t'adt of the otlwr <·ontrtu:tin;.! l'ltates. 

"Jo:ac.>h of the Jh·e statC's fir'St nnmrd (f;rC'nt Britain, the nrit i:-~h Dominions ami 
India, <·<mnting for Uti~ purpose as on(' !'tnte) shal l hnve th<' least wl10le num· 
IJt'r of \"Ot('s whirh, when multip1ierl hy fin•. will ,L!'i n• a prodtwt c•xCPeding hy at 
h_'ast on~? vote the totttl numlwr o f Ow voh•s of all the otht•r eontractnig etute,.." 

The functions of this C'ommi~~ion are to rarry cmt the prc)\"hoions of the C'on · 
\'f.'lltiou. to alter and amend it n~ clt•t•m(•fl c"<uwenient and generally to adminis· 
trate the International Air );'a\"igutinn.- EutTOB. 

CllAl'1'0:R TX 

~o\RTIC"J.F.A 3.i~:l.- Th(\ nrtit• l<"!l undt·r thil4 c·hapt('r rrlate to th<' C'ooperation of 
contnu:ting dtutl•M in intt•nu,tionn l lllt!KI:'ttres c·onrt•rn ing the <."OJl('rtion and diM· 
semination of f(ta t iMtical. curn•nt and nwtcorologit·al information. the puhliC'ation 
of standard nt•rotututic·al nutpl'l 14nd the c:duhli~thment tlf a uniform SJi;lem of 
ground mark~ for Uyin~. and of the~ ne<:l'SiSary wireh·t-s stations for air navigation. 
Provision is mad(' for al lowi ng Spt•C'ia l ng-reemt•nh lloE'twcoen stat<-~ in respc.ct of 
CU)!,tomP., pol it''• maiiJ~~., t•tc.: for proredure in rn~e of diSUI!TC"<'1ll<'llt ht•tween con· 
tracting lttatcs; and th(' aclhert.'IH"e o f n('w stat<'a to, and the. withdrawal of con· 
tracting ~tat(''& from, the ('on\'c.ntion.- EoJTOR. 

ANNEX A 

THE MARKI:\G OF AIRCRAFT 

Anne•:< A pr<wicles g<'nernlly for thr marki nJ! of ain·raft, to show the na· 
tionalitv. !oration of these marks on the airc·raft, means of id4!ntifie.ation. aiz.e 
of marking~ and spaC'intt. 

SN'tion Ylll of t hiM nnnrx pret~ents a tnhll' of mark~ which is gi\'rn helnw in 
pnrt. Tlw nntiouality mnrk of <'fH.·h atate named. RJ>plic·~ to the aircraft o f ib 
domini<)lll'lo, t'<llmdt·~. pl'ult't•turntt•)lo, dc•p,·ntlt:!ndce, or of rountrics O\'er whit.'h it is 
the mam.lntury :!itntt·.- Jo:unoK. 
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I CIH' STIY 

fhtJTISJI ElfPIHt-: .. .... .. . . 

fo,RA~CI'~ ... •. , , . . . , . , . , , • 

I ITi\1.\' 

! JAPA~ 
I 

JlOLl\'lA . .. .. ....... . . . .. 

C t' IIA .... . .. . ... .. . . ... .. 

l"RUGl'AY . . . . . .. .... . .. . .. 

(;tJATE)IAl.A .. ...... .... . 
! 1\NAZII. . . . . . . . . . . . .. . . . . . 
I 

[ Puu .. . . . . . . . . . . . . . . . . . . 
I HO,DURAS ...... . . .. ... .. 

H AlT[ • • • 0 0 0 • ••• ••••• • • • • 

I Ect'Al>ON 0 0 • 0 • • •• •••••••• 

J PAXAl.IA . ..•.... 0 • • • • 0 . 0 

I :-IICABAOUA ..... . ... . . . . . . 

I 

I 

N .\TIOXALI'T\' 

MARK 

F 
I 
J 

c 

c 

c 

L 

p 

0 

X 

H 

E 

s 

A 

·- -- · - ·. 

All ('OIIlhinations nuurl~ in accord· 
nn•·r with t he pro,·i~ions of Sec· 
tion I (a) of this Annex, using 
ll jlroup of 4 letter• out of the 
211 of the alphn)x,t, onrh ~troup 
<'Ontaining nt I~A.st on<' \'Owel, e. 
J! .. ADC.J, Pt:RN. 

,\II ('omhinations made with D as 
fin~t Iotter. 

.\II ('t)Jilhination~ made with c: as 
flr~t letter. 

All combinntion~J made with U as 
first letter. 

All comhinations made with G as 
first letter. 

All combinations made with D as 
first letter. 

All combinations made with p as 
first letter. 

. \11 combinations macll! with H as 
first letter. 

All romhinations made with II tiS 

first h•tter. 
All coml,imtt ions made with E as 

first lett<'r. 

''II C'omhinatione made with p ... 
first l~tter. 

All combinations made with N &8 

first letter. 

A!\NF.X Tl 

CERTIFIC'ATF.S 01' AIH\\'ORTH! Xf.SS 

I 

· ·The following .main conditions govern the i R@Ue of certificates of .air­
worthineij!J : -
. . I. The de•ign of th(; aircruft .in regard · t.o sa(etj· . . •l1all oonforpt. to certain 

standard minimum rec.Juin·meots. 
2. A satisfactory dcmon~tration must be made in fly ing triaiK of the actual 

flying qualities of ihc type of airc.:ttt.ft examined, prO\'idt"tl tha t ma.thincs 
subsequently manufactun•U which <--onform to the appron•d t~·pe nct~d not 
oo oubj«t to sueh trial•. The tl'ials •hnll c-onform to eortain •lundard 
minimum requirements. 

a. The conetru.ction .of e\'ery .aircraft wi~h n~gard. to .wurkmu:ttlbip and ma· 
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toriala muat be approved. The control of the construction and of the 
teats sha11 be in accordance with e<>rtain standard minimum requirements. 

4. The aircraft must be equipped with ouitable inotrumenta for safe navigation. 
6. The standard minimum requirements of paragraphs I to 3 incluei>·e aha11 

be fixed by the International Commiaaion for Air Navigation. Until they 
have been eo fixed each contracting State aha11 determine the regulationl 
under which <'Ortil!catea of airworthineBB shoJI be granted or remain valid. 

ANNEX C 

LOG BOOKS 

SECTION I 

J00.8NET LOO 

This ehal1 be kept for all aircraft and ahall contain the following par· 
ticulare: -

(a,.) Category to which the aircraft belongo: its nationality and registration 
marks; the full name, nationality and refl;idence of the O\\'ller; name of 
maker and the carrying capacity of the aircraft. 

(b.) In addition for each journey -
(!.) The namea, nationality and reaidence of each of the members of the crew. 
( ii.) The place, date, and hour of departure, the route followed, and a11 inci-

dents .,. roule including landings. 

SECTIONS ll-V 

In th ... ~ione, Aircraft, Engine, and Signal Logs are provided for in detail 
and inatructione are gi>·en for their UB<'.- EDITOR. 

Al\'NEX D 

RULES AS TO LIGIITS AND SIGNAI,S- RULES OF THE AIR 

Df7JSJT10S8 

The word "airr.raft '' comprises all bal1oons, whet.her fixed or free, kites, air· 
ships, and ftyint~ machine&. 

The word "balloon." eithtr fixed or free, shall mean an aircraft using gas 
lighter than air ae a mean• of support. and having no means of propuloion. 

The word "airship" shall mean an ain·raft uaing gae lightt•r than air a.a a. 
means of support. ~<nd having meana of propulsion. 

TbP ?"":.rda '' flyiu& :nad·.ir. ... " shall mean all airplanes, eeaptanee, Hying boats, 
or o•.h•:r aircraft heavier than Mir, and having meane of propulsion. 

A fl. airehip is deemed to be u under wa~· " within the meaning of these rules 
w.~"n it is not made fast to the ground or any object on land or water. 

SECTJOX I 

Bl!LER AS TO LlOHTS 

The word "visible" in these rules when applied to lights ahall mean visible on 
a dark night with a clear atmoaphere. The angular limits laid down in these 
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rules as shown in the sketch (attached) shall be determined when the aircraft 
itt in its normal Attitude !or flying on a rectilinear horizontal course. 

I. 'l1le rule• eoncernin11 lights shall be complied with in all weothrr• from 
tiUOiwt to Allnri~e. and durins: Rue>h time no other li~thts which may be mistaken 
for th.., prescribed lisrhts AhRIJ he exhibited. The prescribed navigation lights 
muet not be dazzling. 

2. A flyin~ marhine, wh~n in the air o r mano:u,·ring on land or water under 
it8 own power, tJhnll earry the following li~Zhts:-

(a.} Forward, a white light visi hle in n dihedral angle of 220 d<>grt(:~ hi,.eeted 
by a vertica l plan(' through thf" line of flight, and of sueh a character 
8 8 to be vi~ibl•) "t n distanre or at IN .. St A kilomet.r<'~ . 

(b.} On the riRht side. a ~rren li~ht ~ C()n~trueted and fixed as to show an 
unhrokrn li,:ht hetw<.>Cn two v<•rtit•al phmi:'S wh08e dihedral angle is 110 
de~rees when measun'<l to the right from d'•ad ahead, and of such a 
character Rij; to be visih)e at n dil'l811CC o £ at least 5 kilometres. 

(o.) On the left side, a. red light so f:onstructed and fix('(} as to show an un· 
broken light lwtwe('n two vertknl plnnt·s whose dihedral angle is 110 
d€'gr ees wh('n nwasured to the left from dead ahead, and of such a ebar· 
a<:l~r as to he visihle at a distnnce of nt leus t :) kilometres. 

( d.) The !'!aid green and reel side l ighb; ~:~hall he fitted ~ thnt the g rt-en light 
~:~hall not l..e seen from the le£1.. t;ide nor the rl'd light from the right side. 

( e. ) At the n•ar, and as fur aft a~ possible, a white light shining rearwards 
and \' isibl(' in a. dihedral o f 140 d eJ!ret·s bisecu·d by a \·erticul plane 
throu,.;h the line of fll~ht and of s twh n choract~r 11 s to be \'isible at a 
di~tnnt_·e of at )east :; kilomC'tres. 

(/.) In the l'll l'\e wher(', in cm.lrr to fulfil the above t_•ondition~. the s ingle light 
hns to he replli C('(L by S('\·eral lights, the fie ld of ,·isiiJility of l'fH:h of 

tlwse li~h1 ~ ~lumlcl IJ(' ~v li111ih"'l 1luat only one can he St'l' ll nt ll time. 
3. The llnl(•s dt•tcrrnined for the li):hting o f Hying machinc:s shnll npply to air· 

ships subj t•t t. t o the foll owing mOOifkntiuns:-
(a.) :\II ligh t '> !->lilt II lw duuhlrcl : tiH' fnrwurd nnrl nft li).:'h t$ \'t•rticully1 lind the 

t:s i(.)e lights l1ori;r.ont:\lly in u fvn.• n.nd nft d in.·c tion. 

(b.) l~tlt lights of eadl pair forward and aft • hall be \'isible at the same 
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time. The distance between the light. compri•lng a pair •hall oot be 
less than ~ tnetrr~. 

The re~t of this, puragruph. number:; four to thirtceu. of ruh:•a tu; to lights, ia 
00\'ered. with the f('gulation for airtthip~t and balloon~ in tli,.;llt aud at retit. with a 
note dealing with pr(.l('autionary mcaeure~ to &\'oid l'Olli8iun~ with eurfa(.-e craft. 
It also regulatc-s t.be Hghb on llying mllt:hine:s. st¥tionary or not ancbored.­
EuiTUK. 

SECTIO~ II 

RU U ' .• S AS 1'0 ~IG~ALS 

Extremoly detailed ro~ulntion~ arf rrovidod in paras:raph$ 14 to 20 for the 
$howin~ of Iampl'~, flare" ~tnd !(mokc l'lignal~ hy aireraft aOOut to land or when in 
distress.-1-.:0ITOB.. 

St:CTIO" II l 

R\'LES Ot' Tllf. AlB 

21. Flying maehinee •hall nlwo.•·~ {<h"f way to boll<><>no ftxed or lr~ and to 
airships . Airships shall ulwny~ give way to ba11oon!4. whether fixecJ or free. 

22. An air~hip when not under ih own rontrol shall be classed a.s a free 
balloon. 

23. Risk of collision can, when C'in·nmNtanc·es permit. be a~certalned Uy care­
fully watrhing the C'OnlJh:U1!4 lx·arin~ and ang-le of ele\'~ttion of an approaching 
aircraft. H n~ither the ~uring nor tht• nn~lt' of ch.\\'ation appreciably change, 
&urh risk ~hall he dcenn"tl to t•x i,;t. 

24. 11H! tt_)rm '' risk Qf t'clllisiun " ~hall induct~ ri~k of injury due to undue 
proximity of othrr aircraft. En.•ry airt'rnft thnt i~ rt>quircd hy tht•se rules to 
gh·e way to anuthC'r to a\·oicl ('Oili~ion, t4hall keep a ~afe di!l:h.n<'t, ha\'ing regard 
to the circumijtttnl"('S of tht· c·n~t·. 

25. \\'hile oltMen·ing thr ru lt'K rl'gnrding rittk of rollision contained in para· 
graph 24, a motor·dri\'~n ain·rnft mn~t alwa~·s manreu,·re ac<·ordinf( to the rules 
contained in the followin~ pnrn~raphs. tu; soon as it is apparent that, if it 
pursu('d it~ C(HJTJotC\ it- would pn~s at a di!ltancc of le~s than 200 metres from any 
part or anotlwr airtraft. 

26. \\'hen two motor·dri,·<'n aircraft are meeting end on or nearly end on each 
shall alter its cour~e to t}u• ri~ht. 

27. \\'h(•n two motor-dri\·en airr.rRft are on courses whit-h crosM, the aircraft 
l\'hich haA thC' other on its own rig-ht side ~lutll k~p out of the way of the other. 

28. An nirrrnlt ovortakins: nny other ohall k~p out of the way of the ov.r­
taktn ain: rttft hy altC'ring i ts own Murse to the right, and mutot not pal\S by diving. 

E\'ery air<'raft rominsr up wit.h another aircraft from any direction more than 
110 de~:ret.~ from ahrad of the latter , i. r., in ~mr.h l\ po~ition with refcrt'nce to 
the airt·raft whi(·h it is o\·rrtaking that at night it would be unable- to !'ee 
either of that aircraft'r~ MidcJI~-:ht~. shall be deemed to be an O\'erta.king aircraft, 
and no ~uh~C<fUl•nt alterau .. ,n of the lwaring between the two aircraft shall make 
the o,·,·rtakinl{ aircraft a cro!l.~<Jing aircraft within the m<•aning of theS(l rules, or 
relio•·e it of the duty o f ke<•ping clear of Ihe o.-ertaken aircraft until it is finally 
pa1:1t and dt•u r. 

Ati IJy <hty the o\'ert.aking aircraft cannot always know with eertainty whe-ther 
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it is forward or abaft the direction mentioned above from the other aircraft, it 
should, if in doubt, assume that it is an overtaking aircraft and keep out of tho 
way. 

29. Where by any of these rules one of the two aircraft is to keep out of the 
way, the other shall keep its courae and speed. \\"hen, in conB<'qucnce of thick 
weather or other cause-a, the aircraft having the right of way finds it$elf so 
close that collision cannot be avoided by the action of the gi•·ing·way aircraft 
alone, it shall take suC'h action au• will ber~t aid to 8\'l'rt collision. 

30. E\•ery aircraft which ia directed by these rules to keep out of the way of 
another aircraft shall, if the circumetan~a of the case admit, a\•oid cro~sing 

ahead of the other. 
31. In following an officia11y recognised air route every aircraft, when it is 

safe and practicable, shall keep to the right of such route. 
32. All aircraft on land or sea about to ascend shall not attempt to " take off" 

until there is no risk of collision with alighting aircraft. 
33. E\·ery aircraft in a. cloud, fog, mi.;t or other conditions of had visibility 

shall proceed with caution, having C'areful regard to the existing circumatanct>s 
and conditions. 

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

SECTJO:< IV 

BALLAST 

35. The dropping of ballast other than flne sand or water from aircraft in tbe 
air ia prohibited. 

SECTIOX v 
])('tailed instructions are giw~n in this section for the obserTance of air traffic 

regulations on and in the vicinity of airdrome~.- EDITOR. 

SECTIOR VI 

0&:\"F:li.U. 

This ~e<'tion ~~;tates that airc-raft on the water under it.s own powtr wilt per­
form to tho UKual marine Tl'gulations for preventing collisions at sea.- EotTOR. 

A:\:\EX E 

)fl!\IMUM QUALIFICATI0:--1~ XF:C'ES~ARY FOR ODTAI:\ING 
CERTIFICATES AS PILOTS AXD NAVIGATORS 

Stcno" I 

CERTIFICATES FOR PILOTS OF FLYJr\0 MACIIINEB 

( A.) PRIVATE PILOT'S FLYI>'O CERTIFICATE 

(not valid for purpo8<'8 of public transport) 
I. f'ractiral T•sts: 

In eado practical test the candidate must he a lone in the ftying machine. 

Original from 
UNIVERSITY Of MICHIGAN 



98 AIRCRAFT YEAR BooK 

(G.) Ted ft>¥' Altitude and Gliding Flight. A flight without landing during 
wh.ieh the pilot shall remain for at least an hour at a minimum altitude of 2,000 
metres above the point of departure. Tioe deaeent shall finish with a glide, the 
engines cut off at 1,560 m<-tres above the landing grouncl.. The Iandin,:! shall IJC 
made without r~tarting the engine and within liiO mctrre or lcRA of a point 
fixed beforehand by the official oxaminc.- of the test. 

(b.) 1'r•t• of Skill. A llight without Iandin!( around two pool• (or buo~·s) 
situated 500 mt'tres apart making: a Reries of fi"e 6gure--of·eight turns, each 
turn n•aching one of the two potth {or buoys) . This flight i'Jutll l:w made ttt an 
altitude of not more than 200 metrt."s abo,·e the ground ( or water) without 
touching the ground (or water). 11oe landing shall be eff<'Cted by: 

( i.) Finally shutting off the t'nginc. or engines at late-st when tht! aircraft 
touches the ground (or water J. 

(ii.) }"'inally stopping the ftying machitu.~ within a. ditJtanC'e of 50 me-tres 
from a point fixed by the candidate before st-arting. 
2. Special /lcquiremtnts: 

Knowledge of rule.• as to Li(,tht• and Sil'nals, and Rules of the Air. Rules 
for Air Traffic on and in the Vicinity of Airdrome•. A practical knowledge 
or international air legislation. 

(B.) PILOT's FLYlNO CERTIFICATE FOB FJ.YIXO :MACIIISES USED FOR PURPOSF.S OF 

PUBLIC TRAXSPOBT 

I. Practica.l Testa: 
In each practical test the candidate must be alone in the flying machine. 
(G.) 1'he tests for altitude and gliding flight and for skill are the same as 

tbooe required for a pri•·atc pilot's flying certificate. Candidates already in 
posMeseion of the latt.M' ccrtHic.atcs arc not required to pass these t~~ts again. 

(b.) Test of enduranCil consioting of a cross-country or oversea flight of at 
leaet 300 kilometres, after whiclt the final Iandin~ shall be made at the point 
of departure. This flight shall I,., mnde in the oame flying machine within eil(ht 
hours. It shall include two obligatory landings (during which the machine 
must come to rest), which shall not be at the point of departure, but whi('h 
shall be fixed by the judges. 

At the time of departure the candidate. shall he informed of his course and 
furnished with the approp<iate map. '11oc judges will de<:ide whether the t'Ourse 
has been correotly followed. 

(c.) Xight Flight. A thirty minutes' flight made between two hours after 
euns~t and two hours before sunrise, at a. height of at least {)00 metre~. 
2. Techn-ical F.zamination.: 

After satisfactory practical tests have been pasaed, candidates will, when 
aummoned, eumbit themselves to examination on-

(a.) Flying Jlachinea: 
Thf'Oretieal knowledge of the rcsiatancC' of th<' air as conC'ernl:' ita ~ffects on 

wings and tail planes, rudders, eh~\·ators, and propcllen; functions of the 
different parte of the machine ami of their controls. 

Assemblin~: of flying machines and their diJrerent parts. 
Practical tests on rigging. 
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(b.) Engints: 
General knowledge of internal combustion engines, including functions of the 

VArious parts; a gcmeral knowledge o f the construction, assembling, adjustment, 
and characteristics of acro·enginea. 

Cauoes of the faulty running of engines and of breakdown. 
Practiral testa in running rt'pairs. 
(c.) Spe<'ial Rrquiremnrl8: 

Knowledg~ of Rul•s a• to Lights and Si~nals and Uules of the Air, and Rules 
for Air Traffic on and in the Vicinity of Airdromes. 

Practiral knowledge of the special <'ondition~ of air traffic and of international 
air legislation. 

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

BEl! ARKS 

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

Thry may he carrird out in any order, and each may be attempted twice. 
TI1ey "!hall he witn~t~s~ lJy properly ac<'r~ited examiners, who will forward the 
official reports to the proper authorities. 

The offi<·ial report. will give the different incident&, especially those of land· 
ing•. The candidat .. shall furnish before each test proper identity lormo. 

A barograph shall be <·arried on all practical tt'l!ts, and the graph, signed by 
the examin('r,;, shall be attached to their nport. 

Pilot• who hold the military pilot's certificate shall be entitled to the private 
pilot'g tlying r.ertilicnte. but, in onler to obtain the pilot.'s flying certificate for 
purpo.es of PuiJiic Transport i t will be ne<'Cssary to pass the technical conditions 
lor na,·igation •• r<'<JUircd by B (2) (c.). 

SECTIO:< II 

Crrtifirate• lor pilots of balloons are provided for in this seetion, by a serit'8 
of practical tests, together with th(-'Oretical knowJedgc and special requirements. 
-EO ITO&. 

SECTION Ill 

This section provides lor thr"" cla•s~s of airship officer pilota. The holder 
of a lir·"'t class certificate is qualiflrd to command any airship. The holder of a 
sf:'1:oncl c lass certific-ate i~ CJUalilied to commnml airships undP.r 20,000 cubic 
mt•tt>r"' capa<'it~·. The holder of a third rlase C<'rtitirate iM qualified to t.'Ommand 
ainhips under llOOO cuhic tn(•ters capa<·it~·. All military ttnd naval a..ir:Jhip olfi· 
cer pilotJot arc entitled to a third clttth1 certitleate. All military and nava.l officer 
piloh who have eornmtmclcd airships O\"er tlOOO cubic mctt>rs capacity are entitled 
to a first class certificate.- Eonoa. 

S>:CTIO" 1\. 

Thi" .. ection pr<widt·~ for certificatl·~ for uavigatord of aircrnft. They muat 
lirl"t JIR!lS a thevretiNd and practical examiuu.tion in matn~· points of which the 
following arc the more important- true and apparent. movemc.nt-8 of the celeB· 
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tial bodies: method of determining latitudt-, longitude, time and azimuth, map~:~ 
and charts, how to read them, compnss, magnetic meridians, ,·ariations, de,·ia· 
tiona., aeronautical na"·igatiou inetruntenh, and so forth.- EotTOB. 

S~CTIO:< V 

This section is devoted to international medical requirements for air naviga· 
tion. It pro\'idt·s an cxhau~Jti\'e phyMie:nl examination for candi.:lates ae pilots 
or na\•igators.- EtnTOa. 

ANNEX F 

INTERKATIONAL AEilOKAt:TICAL )lAPS AND GROUND MARKINGS 

Sr.cnoxs I AXO II 

This annex illu~trates an int('rnational ~yat .. m of arrial mRps on the scale of 
I: 1,000,000; and all local maps on a seale of I: ~00.000. 'I11e details of what 
the mapK will show are ghrn in this scc•tinn. ~F..C'TJ()~ 11 provideg for an in· 
ternational s~·sttom of ground mark". These marks differ widely from those 
now in use in the t:nitcd States.- J.~oJTOH. 

A~NEX G 

A system of exchange of meteorologic~n l information- statist.ical, current and 
forec.aet - is arn.n~tNI for in this Anm•x. 

Ju Appendie~a 1-IV. pro,·i~ion is made forth(> i!:lsuanel" of meteorolog,ieal reports 
with inlf.tructions as to the ~eneral fol'm in whith the r~port.." are to he rendered. 
A ,·er,v t•omplete •ystcm of standard and •P"'·ial •YwiJolo Is laid out for the telc· 
graphic transmission of such reports.- En11'011. 

AKNEX H 

CTSTOMS 

This Annt.'X contain!4 general provhJiom~ amt regulations relating to cuRtomR. 
Aircraft df()Rrting from one country C'n route for another must tiotart. from a 

eJ>('eially de~tif.:'ll&ted C'ustoms airdrome and cross the frontier ~tween pointR 
fixed by the contracting states. 

Aircrnft landing in foreign <'<>tmtrieK nre in prim·iph• liable to customs duti~. 
The proviRiona of this Annex do not apply to military aircraft \'i~iting a state 

by opecial authorization nor to police and customs aircraft.- EuiTOB. 
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CHAPTER V 

REPORT OF AMERICAN AVIATION :MISSION 

I N the summer of 1!119 n ~t!'p was tnk('n by the United Stat!'s 
Government which was d<>st incd to help place the Aviation In· 
dustr,v in America first amon~ the nation~ of tll(' world. 

Under instructions from Sc'('rt'tary of Wnr Bnker, the American 
Aviation Mission was form<>d. <'onsi~tin~ of: lion. Brn<>dict C!rowdl, 
the Assist nut S!'cretary of War; Howard E. Coffin, )femhc!r of the 
Council of :?\ational Ocfrn~<'; Hrnry C!. :J[nstin, Captain , U. S. 
N uvy; Hal sPy Dunwoody. C'olorwl, Air SC'rviel', F. S. A.; J nmcs G. 
Blair, .Jr., Li!'ut<>nnnt-C'olonrl, GC'B<'rnl Staff, C. S. A.; Gror,ze H. 
Houston, Pn~sidcnt, Wright A<"ronnut.ical Corp.; C. )I. Kc•.n. 
Presidcut, Curtiss Aeroplarl(' & )fotor Corp.; S. ~. Bradl(•y, G!.'m•rnl 
l\J:anagrr, MnnnfncturPr~ Aircraft As~n. 

The mPmh('rS of this mission W<'nt to Europe n11<l confrrr<>d with 
various ministrrs of tlw Govrrnmcnts of Frn11cr, Ttnl.v and England, 
also rankiug Army and X avy Command('r~, and the foremost aircraft 
manufactu r<'rs. 

A thorough stncl.v ancl inv!'st igntion was made hy the Mission of all 
forms of organizntion, production and dc•,·dopm<'nt. As '' result of 
these studi!'s th<' Mission <'rnphasizrcl the unanimous opinion of its 
rnC'mhPr' that immPcliatC' a<'tion was ncc<>~sar.v to safeguard the air 
inter<'st of the Unit('(! Stnt<'s to pr<'~crvc for the Gov<'rnmcnt som<' 
h<'ncfit of th<' W<'ttt aviation <'Xfl<'nditnrcs madr during the ]l('rind of 
the war, am] to pr<'\'Cnt a vitally ncc<'~sar.v indnstr.v from !li~np­
p<'nring. It wn~ stat<'d that !lO ]l<'r rrnt. of the inclnstr.v crC'ated dnr· 
ing th<' war ha<l hr<'n liqnidnt<'d nnd thnt unlC'ss some definite policy 
wa~ ndopt!'d b.'' th<' Clm·rrnm<'nt it was inevitable that the remaining 
10 p<'r rrnt. wonld nl~o <li~npp<'nr. 

T n ~nhmittin~ tlwir rrport the subj ect was divided into three im· 
portnnt h<'nd,:;: 1. G<'n<'ral OrJ!:anization, 2. Development, Commc•r· 
<'ial , !l. D!'\'<'lopmmt, T<'rhnical. 

The r<'port is a~ follow~: 

t. OES'f.RAL OROAS17.AT10N 

Tiw findin~~ of the Am('ril-an A\"int.ion )-Ti,;,sion and it~ r('('omm('nrlation" are 
tmhmitted aftC'r a rarrful re\·iew of th<' llituntion in thl" nllied <-ountries men· 
tioned, but alwaye keeping in mind til~ ~ituation in the Unitrd States. Under 
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the above ~ub-hrads the results of these investigations are presented to you, 
whieh, in th~ opinion of the :'\lier;ion, drmand the mOKt. earnest and immediate 
consideration a long the hroade!:'t line$, with a \'iew to establishing some fixed 
policy which will save the aircraft situation in the t:nited States and gi\'e the 
United States an t")Ual place with the great powrrs of Europe in this great new 
oommerc:ial development. 

The Amrri<·aln A\' itt.tion Mi~sion therefortt recommend& the oonctJtlration of 
the air <Jcli~>itics a{ the Uuited ,','tales, military, naval aud civitia.n., within the 
d irection o f o single Uo1:crnment agen<'y created fo r the purpose, CO·tqual in im· 
porl<wcc 1vith the DCJ'Hlrtmcnl8 of ll'a.r, "'A'aa;y and of Commerce, t o be called 
in this report, {or /hf; purposes of identification, the National A.ir ~~erdce. 

In making the abo,·e rec:ommc.ndations, the following \'ie ws and dat a of the 
)fi~l:fifm are prt•8<'nt t>d : 

Yi,.ita Wt>r (> tlHltl(l' hy thl~ ~fission to England, Francc, Italy and conf~ren<>e& 

luH'C bc~.m ht·ld with tho!;(• htrg-rly respon~ihle- for t he- su<"<'e~sfnl pro~(·ution of 

the wnr and e.;,pcrinll~· with t hoMc mrn moRt expcrit•nrcd in the R-l,.)l'ial develop· 
mcnt within thot~e r<Hmtricti. Amon)! othrrs, inten·i<'W!l lu\\'c h<'tln had with: 

FH.A;\ft:: ~(un.'."<·ha l Foch, <:ommnndtmt.rn ·Chd de~ Arm~ea .:\tli(!.es; AndrC 

Tarrlit·u. )lini~tre dt·~ Afl'nirr~ Frnllt'O·Amt'·ric:ainel:'; t:(.ni·ral M. Du,·al, C'he£ de 
~._·n·h·e dl' 1':\('ronuuti(ph.· ~ .. hu:qm•s Dume~uil. 1->cput (>. formerly ~ous·ScnHaire 

dt~ r~\('rOIII\IItierue ; :\L Lom:heur, Pr~:\idt•nt du Cc.m~ il clt' Gtu.>rrt', now )finidt.er 
of Ut·<"fmtttruc-tion; Unnit!l Vin<'('llt . Dt•pntt\, forme rly ~ms·f.;e<·rCtnire dr. 1'.-\xia· 
t ion: c:ugtnn )lini<'r. Jh·putf., ('Ju•f du ('omit<- .4.t•ronautique au S"nat; and )fajor 
d 'Aiguillon, of the ( 'ommil4-!o>ion Jutt•rm iniJo~tc•rielle de I' A dation C'h·ill'. 

E:"'m.A:"\H: llonvr1liJit.1 \\'in!->toll ('hun~J . ill, )f. P., ~<·r~tnry of State for \\' ar 
nnd St.o.trt.•htr,\· vf Stntt- fur Air: Fi<·ld :\lutrohnl ~ir J>ou~l1h1 Htti~. ('ommond('r· in· 
C'hit>f of tht• Hriti:~oh ,-\rrny: Aclmirnl Sir J)uvid B<•ntty. H. ~ . . Admi ral of tlw 
.F l<•t•t.: ;\lajur t:c.•u<•ra l Hi::ht. Hon .. J. E. H. ~<•('] )-· , l'nd('r S('('rE"tu ry of :';tnte for 
Air; ~lnjor C:cnrrnl llugh :M. Tnnc·hnrd, Chirf of .·\ ir StnfT, Hoynl Air Fort·e; 
)[ajor ( ;.-•uerul E. L. El lin;;..rton, Dir<'rtor C:NtPr~ll. ~upply nnd H(•1\rotrt~h, Ho~·nl 

Air Fon·•·: )fnjor f:t'IINnl ~ir Fred('rh.·k IJ. Sykt.•a, (\mtrolh.•r t:('neral Ci\·il .\\'ia · 
tion, Hv~·~ll .-\ir Fan·e; Sir \\' . A. Hc-.hinJ(oll, !-'t•cn·(~n~·. Air )llui ~tr,\' i and )[njur 
Gl•nrrnl Sir \\' . S . Bl'llll(•k(•r, ltoya l Air Furc~·. now with t h(' :\il'rraft )[annf,H:• 
lurint.:" ( 'u., Ucl. 

h.\I.Y : t :. (;m!->~i . ('h it•( .,r t1u- Italian ;\\·iat ion in Paris: ( 'nlunel c:u idoni. 
Ita lia u Fnn·ig-n :\•·•·nna nl ie·a I :\I i~~hm; Admirn l Or~i ni, ('h it•f o f Ita liun ~ u \'lt I 
A\'iHtiHII : ( .... r •• ul'l ('rnt'('H, (.'h id uf t ht! '1\-...·hn h-n l UurC':l\1: lUiil ~i~nur ( 'unt i, S.."t·rc· 
tur~· of !';:htt•· fur .--\ viation . 

In nil c·c•uutri t·~ \"i .. ih•<l. and i u tlu• mind~ l 'i 1111 prr~•lll!! mrt in t·fmft•rt•JH'<'. np· 
pt'a r:; nu ··~tmewdinnry :o;i mi l;trity in e•n1ul it iml aud in t•onc·l nl'-innM drnwn frnm 
t}u.~ ('X fWri('lli't':-4 uf t ht• fin• •liiJie·uJt ,\'(':l T~ Of tni!'Ot :tk(' IUUJ ~ldti(•H•UWIIl ill the 
prol'l••-.·ut iCJn uf t In- w:H. l't•f llll JI "'- nu ~'> t rong-~·r or more• !->im pit• prt•l"t•nhtt ivn <•f t he 
n•::n rd in whid1 t ht.• futu re• u( n,·iuti••n i~ h-.·lcl in n lli('d e·uunlric•!'t t·nn ht' ~i\'('R 

thau l•y qnut.-t iun frum twu lt· tt.t · rJo~ nl )1. ('h•ni<•IH'I.'I\11. t•opit•;o: uf whi<·h W!!f(' uh· 
taiur<.l in Fnw•·t•. Tlh~ li r :->t i~ :ul•l r•· :-<l"t'tl t u tin· l"r··~hh•nt uf the l ' nitt•tl ~l1,tl•s, 
ur~i ll;! IIJH•Il l1 i111 t lH' iwnwd ia tt:• •·c.n~ i c lt•rn tic•n nl JUall t• r.o~ :wrnnauri,·al :lncl in 
c•ontwdiun \\ ill1 t h•· l'•·an• ('(•n ft•rt·Jh:•·· T ht• ,.;,•,·uu<l i :' n~.Jdr,•!->:o• ·• l tn Ow Prcsi· 
(lt·ut ui tl~t· J:•·pul,l i•· u f Fntn•·•·, !->UhmiUing t he tlrnft •.•f 1t <ll·t·rel' •·n•u tin,:! a 5tt•p· 
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arate d~partment of Aeronautics placed transitorily under the )linistry of War 
-an intermediate step possible without legialation and looking to the early 
creation of an Independent llliniatry of the Air: 

I.-ETTER FRO)( )f. CLE)(E"CEAU TO 

PBESIO£NT Wn..so~. 

"February 16th, 1919. 
"The Pnsident of the Council, and 
"The President of the Interallicd Peace Conference. 
"To the Presid~nt of the Republic of the United States. 
"lnterallied A,·iation Committee: 
u Mr. }>resident: 
" I have the l>onor to acknowledge the rec<•ipt of your answer of February 7th, 

to my letter of .January 2Hh. I encloiJC herewith, copiC8 of the lett.rs which I 
have re<.:ein•d from Lord Milner and .from )lonsieur Orlando, as well as my 
r<•pl ies. 

"I am pleased to note that you agr..., in principle with my proposition to 
create an Aviation Commilttoe for after the war. I take the liberty of insisting 
on the. nec('ssity of cr<>ating thiR Committ~ without delay, in order to be able to 
utilize it as an ad\'is.ory organ for the Peace Conference. Indeed, the clause& 
for u·rial protection seem to han!· at least an importance equal to the clauses for 
military and naval protection; and it is of the greatest interest to have a study 
made lay competcmt personaliti('S of the measures to take against t he eventual 
contJtitution of a German military n._.~t. I cannot in~ist too strongly on the im­
JWrioue ne<"t>&si t.y of this study , on account of the proximity of Germany to Lon­
don, Brus.sels, Paris and Rome. 

'' Liktwi~, I adhere entirely to the British proposition whirh seems t o me prac· 
tic.·al and efJ'e<:ti\'C, and 1 rf!(ruesl you likewi!K! to gh·e it attention. In ta$-e it 
g('(•rns accf.'ptahle to you, I wi~h you would let ntc know if you rould delegat-.· 
two 1'\!pre:Sl'Dhtth·cs to the next meeting of the new Jntera11ied Committee, whi<'h 
will take pltu:e on Thursc.ltty, Mnr<:h 6th, at ten o'cl01:~k, at the Direc..· tory of 
Aeronautic,., 260 lloule\'ard St. Germain. 

•' Please accept, Mr. President, the aesuranc.-e. of my highe"t consideration, etc. 
(Signed) H CLElU~:iOt:AU." 

H Rt:POKT TO 

u THE PBESIVEXT Ot' TilE FBEN('Il Ht:rt'OIJC. 

"Paris, June 0, 1910. 
")Jr. Presid~nl: 

''Aircraft has developt."Ci eonsitl r rnhly during the war. It should at thi-!9 tim(' 
adapt it!4eU to a no lesri important pttrt in pcttc.:e time. But betant~oe of the many 
initjdives whi<'h cooprratc in its new u~e and dt"\·elopmrnt, the efforts and means 
are. di14J:lef~ in variou,. minitJtt>rial d('pnrtmt)nh. 

"'l11e future avitttion in Fram·~ will only be at-Win red hy the <'oordination of 
all effort.~ and the uniri<·ation of the gent•ral ~rvic('l1. All\o, it will gi\'e the ad· 
•·antnge of he!t<•r work from the p•rsonnel and en'<iih whi<·h are actually elfected 
to similar objt>c..•ts in different ministries. 
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u \Vith this object in view, and according to the propositions of an interminia· 
tt.~rial conference which I am able to assemble, I ha,·e the honor to submit for 
~·our signaturf.', the following de<'r~ rreating an organ of general coordination 
or Ql•iation. 

"This should not be confust'd 
various ministt>rial depart menb. 
to the Ministry of \\·ar. 

with any of the part ic-ular aviations of the 
At it• origin, it will he attached transitorily 

11 I am. S ir, yours reflpectrully, 
u G .. :.ouca:S C't.t:\n: s cr..\U, 

"President of the Council, \\"ar Ministry." 

E'·en before the report of thiio :\fi~:~o~ion can ht- ~ivt"n C'on~idrration. n. step iSimi­
lar to that proposed by France will havt~ hf•('n tnk<'n hy [tilly. Ht~n·. hO\\'('V<·r. 

the Dt>partment of :\('fonautits is tx•ing p ln<·ed unc.lt•r th(" ~tini~try of Trnn!'por· 
tation - a make-shift arran~ement franklr Ht'knowiNI~(·d trKnl>itnry and im. 
mediat•·ly po:Osihlc withou t the l~J!hdntion O("<"tlNl to <·rt.·uh• thf." c.-1<-nrly fort'~C('O 
ultimate - the Italian ~lini~lry o f Air. 
En~land more tlum two yenr6 a~o h<',L!ttn the <',, • .,rdination o f h('r air<.-rart ne· 

tid tie-s - an e-ffort whic·h hl\14 f('~ttlt('tl i n plat"ing- hc•r Wt'tl in the lcac:l in prac· 
ti<-ally C\'('ry phn~<" of aeriRI dl?'\'elopmf'nt nnd \t'hit·h hn~ rt•sultl.'d in hringin.(! her 
months R-J.!O to t he t':ottahl i~lunE>nt nf a ~lini~try o f Ai r. ('O·t'-lplal with her :\fini~· 

tri('B of \\'ttr und of thl• Xtw,v. That tlu.• pr(>!'t'nt ~_l i ni~t ric•:<. IK1th fnr war nnd fnr 
a.ir arc fenter<>d in the l'ln.mc indi\'idua l ha~ nn siJ.,'ll ifh·u nc·c otlwr than thnt of 
momentary cxpt"dicn<"y . 

The wltole trend of (1\·ent l'\ tom·hing thl· art o f oC~ronantir-!-1. in it~ hrHntl r <'llltion 
to world progrN~~. tht• C'S(H.'I'i<•n(•(' in n11 All ic·d c·ottntrir!l- {inf'!uding- the t•nitf>d 
Stat<'S) c.Jurins: t h (' ti-"e yrar~ pn~t . U. e frA.nkl~· di~('U!l~(·l l futurt· plnn !4 undrr 
pn·s(•nt <.'()nsitle rRtiun in fnrri,::n CJURI'h .. r!-i nncl 1111' \'irwM Cl\'{>rywlwre r ncountt•rt d 
h,\' Ui:l, k :we .''nUl' ~f i ~~ic1n impn'~lS-I·d with thC!Ct" inr:--Ntpnhlc- <'OIH'h1Mion l!4: 

l. Thnt Ita ly. Franc:(.• nnd 1-:IIJ,!land rt>~t l i z(• fully tiH' imJ)('IrtRn(•e or Ri n·rnrt in 
thr mi litary·rmnd nnd c:i,·i l·tornnwrc: iul u:-opt•c•t!<. au(l proJHI~· tc-• rn<·uurngt• thr 
grnern l d<'\'t•lopnwn t of Ow Hrt throuj.!h C:u\'ernmt>ntn l aid to t·o rnmt•r•·inl i ndu~try. 

2. T lmt Grc·ut Hrihtin lml"- t.·umt• tf', l'HII:'idc•r tlw dominarwt• o f the ni r U)'l. at h.·u~t 

of C!<lthtl imporhu~t·c with t hat of the• ~:·a:;o , nnrl i~ frank ly anti t\\'0\\' l'dly plttnning 
A. d('fini t e poJi,·y of tH·rin l (h•n •l upnwnt lo t h at C'lld. 

:J. Tiutt any futurC' wnl' will im·,·i tnhly np•·n wit h ;.!'rl•at 1u•riul Rf't i\'ity fur in 
n(hA.nc:c of c·o nl >\f't c•ithc·r upCln lund or toW:\. nnd tlutl \' i•·tury c·nn nt)t hut inr lirw 
tv that b(!lliJ!l'l't'llt nl1lt· to ll r~t n.c·h it\,.,. ut\cl ln tPr mn inlltiu it~ :oouprc,•mnt'',\' in t h e 
air . 

.a. T hat f-._.r t"''·uunm ic· rt'al>UII~. nu ntHion c.·nn hc)J)l' in timt• o f JWUt·(•, to nutiutain 
nir fOrt.'('~ lhh'fJUtlt (• {f) it ,; <h•ft·n~iw• IH'('41 ('S.C:<>pt t hn •HS!h tilt' t•T(.•:tt iull nf U gn•at 
n·&·n·e in p<'r~~ mrwl. mn t t·r ial ami pnHl1winJ,! indu.:try thn •H}.(h lhc t•rwuun\J:t'· 
mrnt ,,r (·i,·i l a••rnnan tk~. ( 'umml'rt·ial •n·iatitm awl t mn!<.portat iun dt•,·t•ltl)'lll('nt 
IHUlolt l•e m;uh• t11 (•urry t lh• lirmlwh' l luacl. 

:';, 11ta t lit• ,.: ucltlt•u l'n•at iun nf a••rinl t'•jllipm••ut tn llh•t•t a nat it1na l P lllt 'q!l'IWY 

nln•u1l.'· ut. lnuul j.,. lu•~,.j l ,h·. It lm:oo I"·•·H p l'n \ ' t'lt with in t lu• t•S p l•r i,•l h ' l' o f t' \'l'f.'' 
untitm t'H;.!a;.!t'l) in t ill' \\'llr tha t t,,.,, ,,·,•ur:-t •I I' 111••rt• ,,f h i~lt pr•·:ot ... un• t·tl'c•rt hn\'(' 
U\'4' 1\ n('t•<h·cl t o nddt•\'t.• t h.;: 'lllilllt ity J'l'od•Jc.:t iuu of uirc·ra ft. n irt.·raft (.•ngine~, and 
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a<"Ccrosory equipment. The training of personnel i ncluding engineering, produc· 
tion, i nspection , maintenanc>e and op<'rating fOT('(>9 - co,·ering some fifty distinct 
trad .. a and some se,·ent~r-fhe indut't.rit>s, hK!t pron:"<l in itRelf a stupendous task 
when und£•rtaken upon the ha1'i8 of th~ war emc.•rgenc,y alone. 

6. That the rapid adaptation uf ain·ntft to thfo commerrial uses of pe-ace is 
<'' ·erywhue being studied and plamwd. rndt·r the forred draft of war, this new· 
<'St and fa•test agency of tranoportatiun has l>een brought to a high state of 
de,·eJopmt'nt. It must now be rede::;ignM to meet the progressive demands of a 
r h ·ili7.ation at }Ware. 

7. 'l11at berause of its gn•at spt..:oed and range of operation, O<'eans, states and 
eren countrirs are being pa8$C'd O\'Cr with a. grea~r facility than are townships 
and oounties tra\·t"rSN! by the motor car. The need for international agroomPnb 
I(OV(:rning the eon!"truction, opera tion and safety of aerial apparatus of all kinde 
if1 immediately before us. 

8. Tilat for the first time in the world's history, t11e stage is B<'t for a C'lo~e 

int('rnational cooperation in th~ d~,·elopment of a Ji:'rrat art at the \'cry thre-shold 
of its era of commercial utility. Great Britain, France, Italy and .Japan not 
only invite but urge the Unit<'d Stntejf to ehar(' in this work. 

9. That just as we now have National, International and Interstate regula4 

tione. lawt~ and agr<'cments covt"ring rail and &t<'amship tra\'el and th(> safety 
and na\'igation of the tWas, so must we have similar ngulations .c:ow:•rning air· 
rraft and the uses of aerial navigation throul(hout the world. '11lt" International 
Committee sittin~t in Paris, under the Peace Conference, gives the first long step 
in this direC"tion. 

I 0. Thnt. tlw neffi in earh country for a s ingle authoritati,·e point of eon tact 
for the <'ondu<'t of aJI fnt{'rnational aviation affair~. 1(>8&1, O(l('rational. t~hnical 
and politi<·al , il'4 imp<"rativP. Such agencies bane already been set up in England, 
France and Italy. The t •nitcd Stntes has under the terms of the International 
Con\'Cntion no option but to follow the$<' leads. 

11. That in k;nglnnd, France and Italy sentiment io undoubtedly in fa,·or of 
the ('(•nt ralization of aircraft de,~elopment under one authoritative head. Dif· 
ft.•rcn-.·e of opinion has he-en l'nrountPn•d only in the matter of Army and Navy 
personnel and in the qu~stion of the Indr.pen<lent Fighting Force. 

England hold~ the initiati\'c and i s building her Royttl Air Force <'O·equal with 
the Army and NRvy. Franre and Italy follow England's lead but 6<'<!m inrlinffi 
to leave que:~;t ions of opc~rating personnel for the prr~C"nt to \\~ur and Navy 
l>t'partmE"nts and to dehatc the- n<"ed of an Independent Fightin.c: Air S€'n·i-.·t•. ln 
all (•tl!Ot'~. fon:e& Op(>rttting in ronjunctiou with )filitary and Ka\'al units, func.·· 
tion under the )lilitory or Na\'nl Jli)!h Cumnutndl$. 

1~. That amoug the many c.•onsidt'rl\.tions of early nwment r<·ttnirin~ go\'crn· 
nu.•ntal dir(-tlit.m may he m('nt ionC'd tlu.• following: 

(a) l'edcrul nnd lnt('rnational lnws gov<!rnin~ the usc of air rout('e. 
(h) l'~edrral and International r.ontrol of pilots' licen~e8; examination and 

tt"~~te T('(}uircd. 
(e) 'Fcd('rA.l in.,pertion of all ('ommerc:ial aircraft for airworthine~s, or suit· 

ahility for I·Wnic.·c.•. 
(d ('u~tnnh~ and ot1wr r<'gnlationH for rrOl4f.l.ing Rtute nnd National boundaries. 
(e) Internatiunal :standards for method'S of t.•ommunieation and eignalin~. 
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(f) Intt'rnational atonda•·dt4 covrriu~ th~ rnttrkinl! or rhartinJL of air routes 
and of Iandin,::- pla('('tl for both day and niJ.!ht UlOt~. 

(g) International specifirations auul rul('s J:overning thf.>' construrtion . equip· 
ment and Opt•ration of ~tamlard airdoml'Jot, landing stu tions, llignal towers and 
ot.IH'r aidM to 'u.~rial nav i~nti<ln. 

(h) Port n~ulat ion!\ and ft•C"Jot ("0\'ering senplane~. 
( i) Fcd(•rnl taxn tion of airrr11.ft and lie-en~ fur i tlt usc. 
( j) Stt {('t~· Ull'RJoture~ n nd dt>\'in·R; le-~tiMIH.t ion fun·ing ttdopt ion. 

( k ) Fire mult'rwriter stancln rd~. r~·J!ulatiom~ nntl llllft~gunrd,.; in~uran('e of 
mar hint•R, of mllt"rial and of perl'(t.m!4 in tntngit. fJJrnpt•rty and lif~). 

{I) Tiu-. )('JtAI ~tntu~ of pri,·att•ly nwn('(l uirc·ruft; tilt' prupt•rty ri~htt~ of the 
air; liahility fvr damage inflirt<'CI and incurn~l. 

{m) Intl•rnntional stnndardfl and &p(>cifications C'O\'f!'rinj! ar<-eph·d prnC'"tire in 

quality of mntrri&IJ'., in fa('tOn of saft•ty, and in nwtlwcl~ uf C'Ontdru<"tion; an 
enginccrinR litPI'ature of thi1:1 new art mu!:lt he <"rt'ltt<'d h,,. lntt·t·nationnl appro,•al. 

( n ) Map~ nnd nnvis,!ntion <'harts of the enitt'd ~tah•:o and itf.l tC'rritoriPR. 
13. That Wt• of te)(IR,\' nrC'" C'"OnN·h·nhl~· no mure qualifird tc) jaul~:t• R!'\ to the 

SC'ale and den•lupnumt of the air<"raft of ten yrars hPnrt~ than Wt·rr. we of {'\'en 
five yrarf' ago ahle to foretell the a('hie,·ements of today. \\·c. must hear in mind 
alwnyl:' thH.t for every one mind fO<'U)Ost>d UJXm th in;:s lll.•ronltutic:al in tlti~ earlier 
p!rind, t~oC>tne thuu~ands of ket'n minds are now \·('r:"(l() in the nirrraft art. \\'ith 
proper (iovernmentaJ (•nC'OUrRS,:t•tn('nt, rapid pro~r('l'IM Merms ine\'itahJ('. 

J.l. That tht• hroacl<~t (·OniJideration for the ultimate W(')fA.r(' or .-\merit·an avia­

tion mutjt f)(' Jeiv("n in the conP.titution of any t•r,:ranb:nti<.lll ~ ... t up for the oo4 

ordination und rontrol of arronauth:s within the t·nited States. Th~ prero~a­

tin~ and omhition~" of GcJ\'('rnmrntnl d<.'purtm<.'nh and of individualj; must he 
assay~d at true value. 

15. That pa~t experitn<.'e and t~,·e-r~· ec.·(momic <'fmsidf."ration point to the vital 

need fur the fcnmulation h~· the l ' nited ~tah·~, of a dcfinit~. r.omprchen~h·<- nnrl 
('ontin uing polic-y for the de\'{>)opmr.nt of e,·n)' phRS<' of the air('rnft art. Our 
C:o,·Prnment iM nvw fttc.•t•tl with the tn:ok or nuraiug and ar•ti,·e ly l'llc.'ourn~in~ a. 
new transportation indw~try, whol'le h<'ttlth~· growth is vital to the future prog· 
restt and tlefrntw. o f t he nation. 

Bec•au"'e of th(' lack of a d('finit(>. int(>Jli~c.·nt and sympathc.•tic pol ic·)' in our 
Go,·ernmental sirc."raft organi1.ation ~~oinC'r thf> armil'lti£"4.', our Amc.•rknn U('rnnnuti· 
<-al indu&try. built up at fi, Uc-h gn•nt <'Xp<'n~r of money and of rffort, is rapiclly 

di8appearing. No ~nsihle huP.in~f' man iR jul'ltifi<'(l in kreping mCJnt•y ill\'~~o~tHI in 
the aircraft industry urHil•r th<' cond ition~ which ha,·c maintnint'<.l in the l'nit(!(t 
~tah~ Rinct" l\ov<'mlwr I It h. 

HL That the elof:!r('~t pos:otihl(• r<'htt ions mu~t continually exi~t IX'twet•n the air· 

craft agl•n<·y of the (:o,·ernnlcnt and the produ('tiun and commercia l industry en · 
gagrd in airrraft dt•\·rlupnwnt. 

li. That the indm;trit•M in,·oh·ed in the~ prodn<·tion and rommerdal n~;e of 
airuaft muMt h~ g-h·rn rero~nition and rrprr~rntat ion in c'(mnedion with all 
national and int('rnntional arti\'itics hearing upon the direction and c!"Ontrol of 
aerona11tits. 

In the for(>going hrif'f pr('&t•ntation of its conc.·lusinntc, ynur Mi~inn haa tonc·lu>d 

upon the aeronautic.·al policies alr('Qdy in etTed or under prt"Sent discu s$.ion in 
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England, France and Italy. Great. Britain's plan of organi1.ation e~rtainly war· 
ranta our most careful con~ideration. Its ~alifnt pointe nre cl('arly set forth in 
the chart hor<'with attached. It is not argued that the Briti•h method is per· 
ftct, hut it c.•an IX" etatf'd without ff'ar of contrndiction in any quarter, that it 
~tande today the mo,_:l c.•omprehensi\'e ~o\'ernmental ntC'chanijl,m yet set up by an~· 

nation in the world for the <-ncouragem~nt, upbuildinJt. direction and control of 
its air rt'sourt'4'8. Thil\ or~ani1.ation has l*'t'n llorn of til'e bitter ~·ears of trial. 
mh~take, e~perien~ and progre~s. It is the produ<'t of the best brain$ in the 
BritiMh F.mpirt• fc.l('ussed under thf' Mpur of national ""ed and the demand of the 
Britil5h people. \\'e in .~merica may well Atu(l)• it ('arefully. 

Your )Jission, in pre-senting it.e r('('Ommendations, d<'siree to emJ)hasize the 
vit\\" e\"t>rywhert> t>ncountert'fl that th(' future of aerial na\'igation and of al"rial 
de,·<tlopm<-nt gt"nerall~· . is in only a limited sens<' a fnn<'tion of military and 
na\·al establishments. Tiu~ air i~ a medium for comm('r('e and communication 
and its direction to the p<'At·<:>ful uses of ('i,·iHtfltion mth;t he unhampered by the 
necessarily restrictive \'iewe of the'"e epf.l'ciali7.ed d(lopartments. 

RE<'OM ll E~UATlO~A 

A. The coneentration of the Air a<·tivitie• of the t•nit~d ~tat~•, Civilian. ~a val 
and )lilitary, within th~ dirt"Ction of a sin~Jc.~ (:on:•rnnwntftl AAI.""<'."· rn•ated for 
the purpos~ ('()·tqual in importanre and in rtpre~entation with the Departments 
of the 1\'ar, Na•·y an<l of C'ommer<'C. 

B. That the ogrm·y thus crrat.~l be charged with full rosponsibilit~· for plac· 
ing and maintaining our country in tlw front rnnk t\DlOR;;e' nation{'. in the de­
velopm(>nt and utilization of aircraft for the national st•curity, and in the ad· 
vaneem(l'nt of the civil aerial tran~portation and communication arts. 

C. That this governmental organh•ntion be formed in genl'ral as follows : 
lat. A <'i\'ilian 8-t><·retary for Air. 
2nd. An asaistnnt seer(>tary, a ri\'iliau, re~pon~ihl<> directly to the 8-ecrttary 

for Air, for the managt'"rnc.•nt and operation of the Oepartm<'nt. 
3rd. Fh·e or more J)h·ieiono) h<.'ads nrting n~ <·hief of the sub-departments of 

(a) Ch·il Acronautirs. (h) )filitary Aeronautics, (c) Xaval .-\ero· 
nauti•·•· (d) Supply And H~•~ar..·h . (~) Finanre, ete. 

4th. An Air Counc.•il, ad\'it>ory in chara.c•t(>r, wh ith shall II(' conMituted by the 
&oeretAry of Air, inclndin~ the .-\~sistont Sc.•rrrtnry of Air. the dtiefs 
of the- 8('\"t)ral ~uiHic•portmf'nb, and suC'h othu personn<-1 as may be 
dt•emed advif'.ahle. 

\\'e de~ire espP.rially to in,·ite attrntion to the.• t·omplexity and n<-Wnt.•ss of the 
whole developnu•nt. of the 8\'iation art, and to urgt• thr hroadr~t po~<Mihle treat· 
ment of the snhjec·t durinJl this formalin• pc.?riod. \\'t• t~-UJ!Jtf'~t thnt t1w lcR.sPr 
det&illt of or~ani1.ation may well he left tv the judJ.tment Mnd ln iti1lti\'(• of tho~c 
eallNI to ae!\UIDl' tlu~ r(·~pon!-iihility of dirc.>ding thiR work. \\',. th•!4ir~ nl~o. in 
this ronncction, t'• (•all attention to the aircraft intert'i't~ of the Alli,-d f:o\·ern· 
ments. and to t'mpha!'iZf.' tht' n(l'C(I'R~ity for C'AT('fnl dis(.·rimination in the sclet"tion 
of m<'n of indu~tria l cxprriNt\'t' and lmH\cl Vil'lion. 

n. 11te: t>fttahli~hnwnt of no,·ernm,:ntal in!'Otitutions of eduC'ation and training, 
inc:"luding nn air <·olleg~. an open alike undt•r proper restriction, to military, 
civilian and na,·al penonnel, 
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E. Such rurricula and sueh arrangtmrnt of promotion in the National Air 
Servic~. and llUI·h aesignm<'nt and puy a ll to ineure to the young man an attractive 
career whetlwr he eled to remain vermanently in the ·· National Air Sen ·i<'e '' or 
ret.urn to Army or Xa,·y, or to ch• il life. 

F. The adoption of a &)"•tem wher<•by Army. Na•·y and ci\"il peroonn•l can be 
circulate<! in proper proportion through the National Air Seni~. "11•i• per· 
sonnel would. unlc-~s permant·ntly aR~eigned to Air work, he automatirally re· 
turned to tlw Military and Xaval sources, or to ei,·il lifr as an Air Rcnice re­
een·e after tlw ~U<'ational and scrvi('~ J)e'riodtt in the National Air Sen·h:e ha,·e 
oxpirrd. 

It is ft-lt that surh a rir<·ulating system i& vital to the coordination and ulti­
mate effi<·irn(·~· of the- thret> ~·n·irt"R, and to the d...airrd di~Aemination of a knowl­
edge of and inh•rt>e t in the air among our p .. -opl(l'. The young otfict>ra of to·day 
will romn~tmd tht• military und ntl\'al forces of to-morrow, und will rarry with 
them into the high .. !-!t rankM an intimate knowledge. of aircraft, and of the 
st rategy of ih! \'&ried uses, in oonnN•tion with operations on land or f)ea. TI1e 
dirt:"ction of l'i\'ilinn and ("()mm("r(·inl adidti•)s of all kinds will be m.ad(lo poe8ible, 
and the rlo"t'tlt c-ontac:-t And C"Oo[M'ration Uetwe<"n the C:overnment and the aero· 
nautical indth~tries assure<l. 

All internationAl r elationf4 touchinJ( aerial matter~ fall naturally within the 
j urisdiction of the St"Cretary for Air. 

All r.•ponsibility for the oupply of aircraft material and cquipment of all 
kinds, and for the training of prrsonnel for all branl'hee of the ser\'ic-e, is. in ae· 
rordante with U1t>8e recommendations of your ~fission, placed with the ~ret.ary 

for Air. As some tw<'nty·l'\enm thottt1and iteme arr invoh·ed in tlw ~uipment 
and maint.t>nanrt' o f tar h Air N]uadron on acti\'e duty~ thr nfi.'<l for a single re· 
sponsiiJie direction seems undebatable. 

t 1pon the rlan of organizatiun twre fC"('()rnmended, all squadrons and all pquip· 
mt•nt a&Rigned hy the Xational Ai r f-i.en·iee to mf:'t•t lh(' stated rf'f}uir('mPnhJ nf the 
Military and I\twnl (';StahliAhment~. pass automati(·ally undn Army and Stn·y 
('()mntand . l "nder ~ational Air ~rn·it't" operational dir('(·tion, r emain only those 
independent proj<~:ta unrelatM to tltl' a r ti\'itirM of the ~li litary and :\i'tn\1 fight ing 
fronts and ttU<·h personnel and C(JUipment •~ formti a ~urplu~ to the> nerdit of the 
sea and la nd fighting arms. 

The (JUtation of ~m·c-rnmc-ntal organization for the dr\·elopmt·n t nml utilization 
of our country's air reeoun·('-tl: Ita!'! lwC'n gh·en coneiderati(m hy your ~li1S!iion, 

S('(·min;::ly from t\·ery anglt>. Tht n•t·nmmt•ndations made ore Stt"nrrttl. ~o re· 
port could be made etTec th·e. if hurd('ned with tlte n1as~ of details in\'OI\'ed in the 
a.etting up of nny go\·crnm<'ntltl mt•t·hnni,om sudt as prupoFd. 

There has heen and will c.."'ntinue to he a ch·ant·e<l many ohjN•t ion~ to the E'll· 

tahlhJhment of a l.K>partmPnt of th~ Air. \\'«~ ht•lit~\'e nnne of them prm·c· in111ur· 
mountahh•. \\'c helie\'e the advantagt• ,::;ahwd to IX' I'Uch ttK to ~ntin·l~· O\'C'r· 
ahadow any tt•mporary dilli<·ultil'll<. 

Always in thP pll~t. in war h~· IRrul or hy ~r-a, and in the tranAportation ac· 
t i\:itir-A of JW'ttc·t•, W E' han'P thou~ht in (\\'0 dinwn~ions onl~·. \\'e mu, t now r t"· 
adjust our mind~ t.o think for all future time in th n"E'. 

\\'htn thiR ~l iRsion left th(' l~nitctl ~hlttlS in MAy. ib nuomhf'r!'l. tlwu~ht the 
Atlantic Ocean might be crossed wfore January 1, JU20. Within three months 
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of our absen(~, four succ~asful crosaings have l:x-en made and without the loss of a 
single life. 

Th('re must. be no 0 \'C'r·optimit:;m. Th4."rc are )'Ntr& of dtvelo)lmC'nt and experi­
mentation ahead. As in the case of all the other great ogrncies of ci\·ilization, 
the commer rial uud Hnandally profltalJie use will come slowly. Dut bert? the 
imnwdhttt• \n•lfarc nnd safety of our ntttion is in,·ol\'ed and nn intflliJ.:,•nt and 
etlicir.nt dire<:t ion of our n.eronautical affairs will be demanded by the .~meriC'an 

IX!ople. American genius has gi,·en to the world the airplane, a new in~trum\•nt 

of comml,)ree and of war. But Ameri<'a has left its development to otht•r nation~. 

and too late, rC'alit.ed the mistake of thil'! neglect. She has paid the prit-e! 
America now again has the opportunity, if not to ll'ad, at le.ast to take her pla<'e 
in the front rank and to gain to herself the full benefit which will surdy accrue 
from an aeti\"C and r;iru:<-re coopera tion in the engineering activities, and in the 
tM:itnti fic and eommercitll aircraft de\'elopments of those nations assoeiatl-d with 
us in the war. 

Dut thi s will be impossible, in the future as in the pMt, if our aircraft ac· 
th·ities r emain dispersed among the several go,·ernmental departments and im· 
pos.i5iblt' of coordination for decisive action. 

Ut)on the breadth of view and the \' ision of those in control of America ' s poli· 
cies, depends our future as an air power. 

\Vith r eference to the rommcrc-ial development of a\·iation your ~fiR-eion makes 
its recommrndation haiW?d upon the following conchu~ion!l which ha\'t been formed, 
first , through knowledge of conditions e :ciat ing at present in America, and &ec· 
ond, the knowledge gained b.1· i ts investigations abroad. 

The lnn•stigatlons in England inrJudOO \'iRits to a. numher of factories, air· 
dromes and other points of particular int.ere9t, a nd interviews with the followi ng 
gentlemen : 

ExoLA,;o: )fajor C:onoral Hugh M. Tronrhard, K. C. D., D. S. G., Chief of staff, 
A ir Ministr~·; ~lajor General Sir Frederick H. l':ykes, K. C. D., C. )f. n., Con· 
troller General. Ch·il Aviation; ~h.jor f;eneral E. L. £11ington. C. n., C. ~(. G., 
C. B. E., Director r.t'nerul ::.:uppl~· and Research; General Huggins ; Dou~las 

Vickers, \ "i•·kor• Co. U d. : C11pt. P. D. Ackland, Vicker. Co., J.td . ; Sir Percy 
Gerouard, .r\tmtttrvnJ!, \Yhitworth &. Co. : Sir Samuel \\'arin~. of \\'aring & 

Gi llow, who i~ u l~o intt•r't>l4t•d in lh·e other aeronauti<•al companies in f~nRlnnd: 
Holt Thonuu~o, AirerRft Manufacturing Company ; General S ir \Y. ~- RranckPr, K . 
C. ll., ]). F. C., Air.-raft )fanufacturing Co.; White Smith. British and Colonial 
A irplunc ('o.; .1. A. Tu~·lor. f'ul'lllC.I!' F.rl$!inct-ring Co.: l"adch•n. Cotnnos F.nS!ineer· 
ing Co.; H:~ndl<•y· Pnge, Hantlll'y·Pogr Co., l .. td.; Graham \\'hitP. Graham \Vhit•~ 

Co.: C. V. All<-n, $('c.•rrtnry of the 8o<"idy of British Aircraft Cun!oltrurt ions ; and 
Lc~l ie P. IAtngton, lJiark and )fanson Insurance Underwritn~. whu hn\'(' ~~opt· 

cialb.ed in aircraft intournnrc. 
MNnhf•re of the )lilil~ion ttl"o \'i~itt'd the nir~;hip factory of :\rmstronJ!. \\' hit· 

worth & Co., loc:ah•d nt ~dh~-, and the dirisdhle airdrome of the Briti~h NA.\·y 
loeatrrl ut Pulham, whr rc thl')' <'Xamincd the R 33, whid' ie a replica of the H 34, 
and ~\·eral smaller airlihips. 
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The :\JiJ:~;eion's investigation in Frtwl~f." in<·hult'<l ,.i,its to a number of FrC"neh 
factorit"s and tlying fields. and intt"n·h:w~ with the following J(rntlemt'n: 

FRA~C't::: Gi-n~r·al :\f. l)u,·nl, Difl'\'tt.•nr cln ~t.•niet~ At.;ronnntiqur: ~<'lhltt'nr 
Caston ~finirr, ('hc•f du Comih'· Auonautictne nu St•nat; Pierre Etienne Flnntlin, 
Ikput!'\, fonm•rl~· ('ht'f de- I'Orgnn<• Intt>rnlli.; de l'A<'ronRutique: ('onnnandant 
d'Ai~uillon of thP Commisl'lion Interminiloltrit•lle dt> 1'.-\,·iation C' h·il<': ('om· 
manrlant dP !"t. tlnt>ntin, Clu•f du ~r,·icC> df" Fahri('ation d (' I'AYiution; ].()uiA 

Brl"gut?t, of thE' HrC'guet Company and Compn~ni(!' d(>S ~~~·~flngrrir~ At'ri t.•nnC's; 
Rleriot, of the Ble riot l'umpan~· : Mourit'(• l.t•hhmc, Blcriot ~pnd ('om pan~· ; 
Kah<'rer. R.oc.'ic~t~ A~tru: nnz.nin(l, ~i(ot~ Xit•nport; )lnuri«: t.• Fnrmnn, Clf the 
M. and II. Farman <:om pan~·: C:ranft, St·<'retair<' du ('hamhr<' ~ynclit·,•le de I'Jn­
dustrie Aeronautiquf: l::snauJt .Pelh•t••rit.•. Pn'•.!>i1h•nt du ( 'hnmhr(' Syncli<·nle Ur 
l 'Indu~trif" Arronn utiCJ1H.'; T.~it •ut . Ht"l-nt\ Fnn(·k, prt•mier FI'E'nd1 a<"e; )Iaurice> d~ 
St. Blan<"hard, Rt•<' rrt.llry of th<' Al"rn C luh (\(• Fntrl<'(l: and Comtr. de l.i1~r!(f'(', 
former pi lot an•l at pr<'sent mneh intt'rH h•d in tlw dt'velopnH'nt. of ('i\'il ae ro­
nauti<"f4 in Fran<"t'. 

AmonJ: th(l' fa<:torit.•!'l vit.;itNl wer(': )lorarw.Saulni('r, flrr~uet, llll•riot, Far· 
man, Hispano·Sui7.a and Henault, all of whi<·h are. <"nga~ed in the manufacture 
of airplant>s and motor s. 

The in\'estigation in Italy inchulecl int•·n ·i('WK h~· rt>prt.'sentatives of the ~lis· 

sion with th~ following ~~ntlemcn : 

ITAt.Y: <"!. Grat<~i, IX•puty, ('X ·('hi<•f of the Italian A('ronautical )fission In 
Fran('('; Colonel Guidoni, Italian Fort•iJ.."'ll A('ronnutit·ul )Iir,~ion; Admiral Or8ini. 
Commander o f Italian A\·iatiorl; Captain Rur~n:,!:lin. Chit•f of StalT to the :\lin · 
ietfr of )farin<'; Peroni, Din•ttor of the Ansaldo C"o.; ('aAAtti, of the Caproni 
Co.; and Dur.io, of the :Mn~rhi ('o. 

Repr€"~ntati\'('8 of the )li~~ion also \'i si~ tht• followinJ! fnctori€'11 in Ital~·. all 
of whieh ar(' engaged in the manufartun~ of airplnneH. halloons and motorl!l: 
Pomilio C'o., Anl:'nldo Co., at Torino ; Capronl Co., at. !\titan; I~Wtta. Franchini, 
which was shut down due to a totrikt~. 

I. One of the mo~t important prohh·ms to he c-on~iclerM in the rehabilitation 
of the world's rommcn:e, follo wing- tJII' rloRe of the war, ia the d ew•lopment of 
aerial tran~portation for commcr<·inl purpor;t~l'l. Its o ne inndunhlr scn·ic4.', and 
that in which it surrU\S-St.•& all Qtht r meY.n~ of trn118J)()rbtion, iR 8p4.'t•d , that timr· 
saving elemcmt whirh the world has always etriv('n for, and for whit·h .\merh·H., 
with ih grt'at dit'tanceM, has eurh serious Jl('ed. Reliability, safety, economy, and 
those otht"r qnaHtiC\8 of trnnAportation ~<'r,·ice whit h arc of vnlu(', will skndily im · 
prO\'e a s the n~<· of aireraft in('reasc-!4 nnrl <'Xperit~ne(' R<'C'Umnlat('S. 

2. It iR as impoto~ihle to forcC"ast th<' futnrt~ of this new medium of trant4por· 
tation RR it woulcl han~ h('t•n to de~c·rihe thr spe<.od, comfort and sa fety of tlw 
modPrn att.•am~h ip at th~ time th(' firi't ttteamship crodMcd the .Atlant ir. It is 
safe to eay. howt•\'l'r, that in time it wHI IK"rome one of the grl"'at tranAportatiun 
mediums of the world ancl will t•ontinue to ofT(•r the fn~te.!>t and most dir«.t 
means of trnn~portation for p~raon~, mail, and light fn·i~ht, known to ci\·iliza· 
tion. It~ de\·elupml•nt iR limited only hy the p<'rfectiun of the merhanh.•11l 
dt.'\'i c.·•·s used. with whir h we are (•on~tnntl~· l)t.•<·uming mort~ f1\tnil iar, and hy thi' 
extent of our knowledge of the atmo•phere which i• be<•oming more thoroughly 
understood each year. 
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3. It lo equally difficult to determine the sp..,d with whkh thia development 
will take place. In fact, this will be determined largely by the opportunitieo 
afford<od to employ the brain& of the engineer and the scientist on the prob· 
lema invoh·td, whieh in turn will be controlled hy the financial resouree.s a,·ail· 
able for ouch work. It is thought by some well informed authorities that the 
next five or ten p•an will see this new indu~try through its initial ata~es, and 
e&tablieb<'d on a self-supporting hagie, providing it is enrouraged at thi1 time. 
Adequate support cannot be expected from prh·atc enterpri oe alone, and if no 
outside aid is gh•en, t('n ye-ars will probably see thie induatry in America still 
struggling for a foothold, and for lwhind its European competitors who will 
r eceive eub!:Otantial aid of many kinde. 

4. History has shown repeat<.odly that no nation can afford to negled the 
highest possible de\·elopment of ito tran•portation mediums regardless of the 
opportunities existing for immediate profit to the private enterprise concerned. 
This ie particularly true of a..-rial transportation, which is not local in ita na· 
ture, but which is rsscntially of a national and int(>rnational cbarac:t•'r, due 
to the great di•tane<'11 eovered, and to the spe«< with which It Iinke together far 
distant poinh. Thia prinl"iple has l.Koen so clearly undentood that an Interna· 
tional agreeme-nt has been t'l4tabli14hed betwet>n the Allit"9 and their assOC'iates. by 
which intt•rnational flight of aircraft has been pro,·idc•d for in a far-sighted 
manner, thus making immediately possible the flight of prh·ote <·raft from 
one country to another on a ha8is as clearly definOO by law as that go,·erning 
the mov('ment of ett>amehipJJ, except, of courB<", that the practice of ages of ship 
travel is missing in the ca~ of aircraft. 

5. The development of aviation io progr•l!8ing 80 rapidly at this time that 
it i& difficult e,·en for thol"e in clofl.e tou<'h with it t.o keep up with its progrt"~s. 
During the paet two months the Atlantic has been crossed four tim«.~& by air· 
cra ft : first, hy a seaplane of the American Navy, second, hy an airplane of 
Great Britain, and finally, hy an airship of Great Britain which has twice 
dc·monstrated its ability to fly l!<!tween England and Ameri~a. All of this hu 
been accomplit~h('(} without the lot's of a single life. Airships are now buildlng 
in England which will br ahlt• to carry from five to ten tons of mail, in addition 
to the neceasary fuel and C'Tt•w, and (rose the Atlantic from London to New York, 
in one·half the time made hy the fastest eteamehips. Who <:an say such trans· 
portation faC'iliti€'8 will not ~rrcatly ec•n·e civilization, and be of immeaeurahle 
value to our own country if properly developed and used. 

6. Alrrady line.- of aerial transportation are being uS(>(~ in England and France 
in a Arnall way fur t'ommercial purposta, but the distances in these countries 
arc KO ashort that relath•ely little ad\·antagc can be gained, so eul'h ,·enturee will 
dcn•lop slow ly. A daily eer,•iee from London to Paris has been in operation 
for some time, and promises to be quite aerviC'ellblc ll~ dOOn as it can be re· 
Jie,·OO of its war time military super"il:lion . Oth('r lin...-~:J now in opt'ration are 
from Pari" to Lille and RrusAels and from Paris to nt.rious point-s in Alsare 
J...orraine and f:erman <X.'<!Upied h:rritory. Among otlu.~r plans Engli~h prh•ate 
interests are projPeting airplane lin('~ from Cairo to the <:ape and Cairo to 
nomhay, and Fn•nt·h intt•rt'Sb arc planning to run n lin~ to Al~rria and )lorot"'<'O. 
Tiu•l'le JinPI4 will t•arry mail. J>R~'~-~t·n~t·rs, and t•xpre~s. and it is exp•'t·t~d that thry 
will ma.terially ijhort('n the time between European cent<•rs anc.l their far di:!!hlllt 
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terminals. The United State• Po•t Ollire Department has rarri<-d mail bv air· 
plane from New York to \\·ashington for ovt>r a .n•ar with a record of ~early 
one hundred per cent. delivery at eaeh end evpry day. lt is now inaugun.ting 
a line from New York to Chicago whioh will ohortcn the mail time between these 
two point. to about one·half. It is also projerting a two-day aen·iec from New 
York to San Francieco. F:ngland ht already desirous of organi~ing with the 
t:nited States a trans-Atlantic airship line for mail service which would gh·e a 
five-day mail sen'itoe from lAndon to San Francisco. Such a sendt-e is entireh· 
pos.eible at this time, and ita inauguration deJ)(•tHlB only upcm adequate er;. 
c:-ouragement and flnam·ial support. 

7. The rieka in\'oln~d in thel'IC ventures. due to unknown conditions of the 
atmosphere, i mperf~tions of ('quipment. et r., are still so great &!! to make 
them impracticable from the point of ,~iew of prin\te enterprise .• undertaken for 
a profit. If left entirely to such privatt• enterpril"~, aerial tram;portation will 
develop slowly and with many losse• and oatkward step•, as did the steamship, 
the raitroad, and the automobile. earh of whic.·h. however, hal$ ultimately become 
a vital factor in our civilization. 

8. One of the striking fnturt~& of our in\'('stigation in Europe was the unani· 
moue belief that the u~e of aircraft in warfttre and for nationttl clcfenrte would 
continue to increase and that in the next war, whene\·er it might come, airuaft 
would be a far more vital factor 0\'en than it h&ll been in thio war. One of 
the greatest military authorities in Europt' stated that. in his opinion the first 
battle of the next great war would be in the air, and would very nearly d•cide 
which side would win. in that the ~ide winning in the air would immt'<liately 
have accees t.o all of it~ (•nemy·~ sour~~ of supply and production, and would 
quickly cripple thc.•m by air raid_, uron an enormous !lt"alt•. The opinion was 
everywhere expresgeti that the de\'elopment of aircraft for purpoRes of national 
defense must <"'ntinue and that !4Ut1ieit•ut flying and production fllt'ilitit"S and 
personnel must bt• maintained at all times to in,..ure tm adetJURt(' ~upply in 
case of need. Due to the compJicated and delicate nature of such (>(]Uipment. 

to ite rapid d~preciation in u~e. and to its constant obsoles<~en<·e, t he <-Xpt!nse 
involved in such a progran1 would be very great, in fart almoiit prohibith·e in 
peace times. 

9. The existence of an aerial t ransportation industry with a great commer· 
cia! air fll'<'t and of a. etrong production industry would greatly decrea•e the 
ne<'d for strictly military equipment and resource• in that practically all of the 
a ircraft and lttndinR field facilities and pen;onnel, and th<' manufacturing and 
maintenan<.'e facilities and personnel employed hy suc.•h commercial acti\'itie~. 

would be &\'ailahle as a re~Wrv~ in time of war. It iM e\'ident, tht>refort•, that 
the moMt eeonomical way to de\·elop a strong air srr\·h·e for nationatl d(>fent!C 
iH to erwourage hy every m<•ans pO!;Sible thl• \hit~ of aircraft for rommerc.'ial 
puq>(hl-t'!"~, and th"rdJy build up a comml•rciol t1t'i"t at relatively small expenRC 
to the government, which would dfer th·ely ~upph•ment ib ~trlctly military 
toquipment, in time of need. America's exp('ri£'n<'e during the war has provl•n con· 
elnsi\'cly thttt aircraft fadlitiea and JWI'~onnel, and partic.'ularly production 
faeilities and tN'hnh·al personnel, c-annot be obtained upon short noticr, hut only 
b)' long and rontinued rxperience and at great cxpen~e. 

10. Ameri<-a's production industry reached large proportione during the war, 
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but since the sij,'lling of the armiatiee it has shrunken to a very small volume. 
Unless immediate attention is given to its conservation, it will practically dis· 
appear, and a <'Onsiderable portion of the great aums expended in it.& develop· 
ment will ha,·c wen spent fruitlessly. This industry d<><'• not require a large 
\·alume of busines• to kt•cp it alive and healthy, but it doto require a steady 
and dependable demand, otherwise private capital and enterprise will not long 
remain inter~sted. 

Rr.CO)flf&NDAT10 S $ 

l ' pon th~ baoi• of these eonclu•ions, w< offer the following plnn for stimulating 
the d(',·elopm~nt of rommerdal a\·iation as an aid to national ddense, and a.a a 
reapon,oe to the demand that itt already de,·eloping for impru,·tld commercial 
transportation through t he use of aircraft. 

A. The Civil A,·iotion Divi•ion of the National Air l'en·ice •hould e~tabli•h 
with the ad\'ice of thf' Army and Navy, and the Division of )tilitary and Naval 
Aeronl\utics, a t't•rit·$ of flying routes throughout. the l~nitt.od St..t~ and its 1)()8· 
sessions and to c-ontiguous foreign countrieg, which will be of ntilitar,y and com· 
merrial value. It •hould also prepare and publish maps and de•criptiono of each 
of these routrs, suitable for the u&e of ftiers. 

ll. There should oo provided at national expense certain Rying fields in 
strategic lot.'ations, and suitable for military purposes, and encouragement should 
be given to the various States and ]l(unicipalitief! to provide ftying fields upon 
all flying routes, at points founcl desirable, thus eliminating the necessity for 
pri\·ate ownership of flying fields except lor strictly prh·ate usc. Hangars should 
oo pro\•ided at each Hying fteld by the go,·ernmental authority owning the field 
(that ia, Federal. State or Municipal), or where such flehl• are used constantly 
by prh·atc interests, they should oo permitt ed to provide their own hangal'll im· 
mt'<liat~ly adjacent to and 01>ening upon such flying fields. 

The operation and use of such ll~·ing fields should l>e controlled by federal 
law, "<> a& to obtain uniformity throughout the. nation and conformit~· with 
international re~o,rutationM. 

<'. All H~·ing routea and llying field• •hould be equipped at national expense 
with signalling and communication li)"t;ttm~. includin~ wir~les~ tt>lt'graphy, wire-· 
leas telephony, and searchli!lhls, to thoroughly eaf<'l;uard and guide aircraft in 
flight. The Government's attitude in this matt<•r ~hould be tbe same aa that 
maintained toward shippin~ in its lighthou'"e and coallt patrol sen·ice. The 
01"'ration of •ignalling and communication equipment should oo controlled by 
federal law for thf." rt'a~ns indicated undt>r item '' B." 

D. A metcorologit·al service should l>e developed to pro,·ide ftiere and other 
&\•iation intt'rests with accurate weather r('ports and other at·mospheric data 
h{'('t·saary to J(O\'('Tn tlwir artivitieM intelli~t•~ntly. ThP. value of this t~-en·i<"t.> to 
commercial a'•iation c.•-annot be overeMtimated as it will go far toward establish· 
ing reliability and &aft'ty of 8<'rVi<'P., juRt as we.ath~r rtl)()rte are of immeasur· 
able value to ot•can and lake transportation. 

R Training faeilitie• should be provided at ,·arion• loealiti"" throughout the 
country, eitlwr Kt Oovernmrnt expense. or by private enterprise under Govern· 
mcnt rt'~ulation wit11 J?Uarantft('@ from the Gov~rnment of a suRicient number 
of studt•nt~ to ro,·e-r t~xpense-M. Such J.,'llarante<'K C'ould he gin~n hy the Govfrn· 
mont without undue expense if it used auch schools for the preliminary training 
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of ita military personnel. Sueh a plan would e-ncourage prh·ate enterprise 
to provide facilities for the training of the personnel needed for commercial 
requirement&. which personnel in turn should become a permanent rt'Sen·e for 
military re<Juirements in time of need. TI>cre ohould be f1!tablisllt'd at least 
one ochool for the teaching of aerodynamics and other branch .. of the science 
of aeronautics as recommended under the heading u Organization." Encourage· 
mcnt should be offered to unh·ersitiea throughout the country to e•tahlish de· 
partmenta of aeronautical science. 

F. 'lltc Go\'ornment should encourage the de\'elopment of new design and aero· 
nauti<'1ll technique for commercial purpo8e1! along the lines recommended under 
the heading "Technical Development." 

G. The Department of Aeronautics should maintain the closest pos•ihle rela­
tions with all ch·ili7.ed nations in determining and applying the rul<'tl and regu· 
lations which will govern the international use of aircraft, and there should be 
developed as rapid ly •• i• consistent with proper consideration, a body of Federal 
law go\·erning the use and airworthineu of aircraft for comm('reial purposed, 
which will &ale-guard life and property, and promote the commercial uaage of 
aerial transportation. In order that commercial aviation may be helped and 
not hinderrd by such legal rf.'atrictiona, it is of vital importance that aerial 
transportation be recognizOO at ont-e &IJ an element of interstate commer~e and 
be made subject to one body of Federal law applying uniformly throughout all 
of the United Stat.-o. It will thereby avoid the complications of individual state 
control which ha\'e proven to be such a handicap to railroad and automobile 
operation. 

H. Insurance of aircraft and ita personnel againot all kinds of bar.ardo and 
rlsko in,·oh·ed ehould be encouraged in e\·ery way. The coot of such in&urance 
should be kept as low as ie consistent with the risks in,·olnd. 

I. Encouragement ahould be given t.o the organization of rrh·ate ent('rpriseM 
for carrying on aerial transportation. This encouragement tn ight well lK" in the 
form of payment for the carrying of mail and expres~uge, and of guarantt>e~ aR 

to the volume of such busine88. Compenaation might be paid to suoh enter­
priseR for keeping t-heir facilities available for U8e in time of war. Ouarantf'"" 
of thio kind coupled with opportunity to inoure against los• b~· accident ohould 
make pri\'atdy operated transportation lines a commer<·ial po•~ibility, but if it i• 
found that private enterprise docs not respond to eut·h encouragement .. them 
the Government shoulcl undertake certain tran~portation "'-'nturt>i4 on its own ae· 
count and f'hould <"Ontinue to operate 8U<'h lin..-a until they Rrt.' pro,·en rommer· 
cially •ueces•ful. Ultimately they ohould be l'Oid to primte enterprise• on •uch 
term11 aa would permit o( eucctssful ope-ration. as it is not LM-lie"ed that ('()m· 
merdal &\'iation will e'•er be succesefully de,·elopcd entirely under Go,·ernment 
control. 

J . The remaining aircraft production industry should be con•erved and kept 
In a healthy condition by a well defined and continuinj( prO)!ram of production 
for military purpof't"M, O\'er a period of ~·ears. Thia polit"~' ~hould he continufld 
until the commf'rcial ciPmand ie adNJuat~ to support an indu~tr:.-· of euffiritnt 
proportions to form an tfT("<:ti\'e nuci('Utl upon whid1 can be built a war·time 
production in ease of need. 
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Ill. TECU:SI('AI. OE\'ELOP:WEST 

\\'ith reference to tt"Chnical developmt>nt. your Mission in submittin~ its rE"COm· 
m<-ndationf4 hal(.r~o~ the following con<·luaions on " knowledge of conditionl4 existing 
in the Cnit('d Statt>s and upon exten!Sh·e in''l!sti~ation& ronducted ahroad: 

(I) (a) The )[i)olsion ,·h•ited plants nlaking or experimenting in materials as 
follows: 

FRAXCE: Rr(>guet, Jo'"arman. R P. ·"· D., Bleriot, Hispana·:--;.uiza, )lorane· 
Saulnier, Henault. and Kieuport. 

ITAJ.Y: Ant~aldo, )fa<·ctai, <:aproni, 1-.omilio, l.;ott& (plant clo~f.'d hy strike}. 
and F. T. A. T. 

1-::sm.Axo: Handh•y·Pa~r. B . . -\. T., RoJifl Roye(', Phonenix Dymuuo. Hrh1tol. 
\'i('ktrl4·\'imy, Cosmot'i, Supwith, Grahanu.•-\\' hite, :\. D. C., and Arm~:~trong· 

Whitworth. 
(b) Tiae )liBsion hafl \' il'litl-d lahorntory anfl exp·erimen t-!1.1 ~hop~ a~ follow~: 

Imctilute SJ~rimcntal(l Acrunautic·u, Hnmc; Eitrel l..ahoraturit•l'O, p.._rit\: R. A. 
Fat"tvry, Farnhorough, England; ltd€' of t:rain ~a val 1-:XJM'rime-ntal Station, Eng-· 
land: Pullman Dirigihle Station, En:: land: Aerophtne Station, ContCX't•lli, Italy, 
and Diri~ihle StRtion, CraepiRrHI. ltaly. 

(c) 1lw Misliion ha~ inh.•n· ie\\'l"<i thto following go"emmental offirial and indus-· 
trial offic:(•rs upon the subjel't of thl' prop·er organi1.ation, sroJ>e and equipment 
of thl' Tl"<'hnic.al Di\'ie,ion: 

E"OLASD: General E. L. Ellington, Head of Department of De•ign, J..ondon, 
Royal Air Force ; Sir Pen:y Herouard. )Janaging Director. Armstrong·"' hitworth 
Co., " f:porg(• ~t.. \\'t.~tminster, London ; Cenrral C:rav('e, R. A. F. Representative 
with Britil5h Pt·are Commission, Pari a; Gen('ral Drooke-Popham, Director of Re· 
sean·h, Lonc.lon; Ht•IC. Thomas, London: l>ougla~;~..a Vickers, Vickers Ltd., London; 
Grahame-\\"hih•. C:rRhame~\\"hih.• ~·\ircrdt Co., London; and Sir Samuel \Varing, 
l..ondon. 

FRAxt·t:: ~fajor d' Aiguillon, Tnterministerielle c.le I' Aviation Ch·il<', Paris; 
Louis Hrt-guet. )fanufaC'turer, Dreguet t."t Cie, Cie des )fessagt'riee Aerienn~, 
Pari!\: (.'nc"'J11ftt, ·Former Chid Technit"'ll St"\Ction, Department :\filitary Aeronau· 
th·"· Paris ; Colonl'l J)orand, IX>partnlt'nt ltilitury Aeronautir~. Paritt: General 
Du\·al, J)irrt·tor llilitary A••ronauti<'~. Paria; Ja<"qlll'$l Louis Dumesnil, Deputy, 
Formc•r l'ndrr-SN-rC'tary Fren(·h .-\ernnout irf': Captain de I'F.strodt, Technical 
Rt·n·it•f.'>, Fr(>OC'h )filihlT.V A(>rmututic·:o: PiC'Trc Et.iC'nne Flandin, Deputy. Jo'ormtr 
('ldrf lnh•r·AIIiNl Orgnnir.ation uf Fr('n~·h Atrvtu\utit·~. Pari$; )fesaaguer. llead 
of lliRpana-Suir.a. <"o .. Paria: ~hwric•to dto Saint Rlanc•hard. SP<-y .• :\ero ('luiJ d<' 
Fram·t•, Hnd Daniel \ 'incf•nt, l>('put~· DirPc·tor, Form.-r t"nder·St'('ft)tary of Avia­
tion, Parh1. 

ITALY: Commander ('aldara. Head of Aviation. Techniral St-<·t.ion .• Home: 
( 'aMLti. l>t'~:Silo(nt·r, ('aproni ( 'o., )filan; LieulC'tutnt ·C'olonel Ferdmdo, J)e~igner of 
K \· . A., Rome .:\(•ronauti<:f4, Romt': Colonel Croot~c·o. Direoc.-tor of In~titute Speri­
nwntnlt•: C'cthHwl c: uidoni, Italian .o\(•ronnut.i<·nl )li~sion; and Aclmin.l Orsini, 
)fiui~tt·r uf ltnlian A\'iution , Hom<'. 

~- Tlw furnt nf trc·hni•·al c,rs.:auil'.Rtion ancl ('outrol r(•l·omm~ncl('d hy _\'\)liT :\li~sion 
dilfl·r~ rnntt'riall.\' from tlu~ cuntrullinJ! o rgnni7,Rtionl< in ltnly, Franf'f• o r J-~ngland. 

lnH~IIIIIt·h Ul(, for ~llll' tinH~ at leaAt, militar~· . lld\'al atul drpartruental flying 
••><m• likrl.•· to lrnd in thr <k,.elopruent of the art, ~·our ~li••ion dr•ir~e t(> lay 
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emphaah1 upon the neceasity of having th~e d<'JIRrtmrnt~t ~tron,.d,\' repr~~··rH~tl in 
the operations of the Teehnical Division ~., tlu;at th('_y shall be mah\riall:.· hf'lpt'<l 
and not hindered in their research, txperiment and de,·c•lopmcnt. To the same 
end, we are of the opinion that lighh•r·than -air, whid• in England at tlw pre~ent 
time is independent, ran IK· ~t't served hy making it a Mtrong RUh·dh·ision of the 
T<!t'hniral Divi•ion. In hoth England and Fran<'(', du~ to the clo>ene•s of the war, 
the T(-chni(·al l>i\'itcion is at pt(\t\('Ht dominated by military personnel, lmt the 
opinion il' unanimous that, &f' time goeg on, ci\·il per·sonnel will eupf'r~de military 
in th is divi11ion. Oeneral Ellington, England, t>xpres~·d tid~ opinion f1atly uru.l 
General Drookt•·Popham, Dirt""ctor of Researt'h, Englam_l, holds the same IK"Iit•f. 

In the Hoyal .-\in·raft Factory , a.t Jo~arnborough. ci\'ilian f('()Uirenu.•nl.ii ar·.: 
already O\'ertuking militur,y und nn\'aJ. It has tht·reror(! l><"('fi det•mrd wi~e to take 
th~ ultin1at(_) stev at the out~t in Amt·ri<-a. 11.nd a ('i\'ilian he.ad, of the tn.e now 
ea rne~tly sought in Fran('e and England, is tt"<'ommt•ndt>d for America. 

:J. In t"<)Uipment and prrsonrwl, England and France and [taly are maintaining 
their war tttrength in the Tf.>(·hnit•al Dh·ision. At Jo'arnOOrough, we found a 
complete expt·rimental plant, employing about. 3.000 men and women, and carry­
ing on actil'ely nearly c\·ery line of n-'1Jt•arc·h, experiment and dt'\'elopment in 
motor&, planes and &C'ceesori~,•.M. )fore than a score of planes, riRgC"d with ap­
J:t&ratul5 for aerodynamic eXpt>rimeut., wt're in the hungars and in the field. Physi­
C'al and <.•ht•mical lahoratorie~t ~metl hm~y and fully·mnnned. Estimating the 
lighter·than·air and the n&\'BI expt•rimPnt~l and rest'ardl per$0nnel, it 8C'C'ms prob· 
a))le that tho plant and the )X'n10nnel engal(tod in the division in England is 
nearly. if not (tuitt>, t-qual to the entirr trade in Amerit•a at the pr~IK.'nt time. 
Ol)\'iouely, this hranch of aeronautics lies at tlu: \'cry foundation of the future, 
both military and ci,·il, and to fail to bring it up to the •tandard of the world 
C'&nnot help but mean de-pendt>nC'e and mt'dio('r ity . or worse. in aeronautiC& in 
Ameri<"a. 

4. Th~ inc..•lu~ion of such topics as armanH•nt (Ordnance), wirele~s (Signal 
Corpil), instrument• (Admiralty), photography p-;i~:nal Corp•). design and 
bombs (Ordnance), ~t.c . , hae been found nece&~ttry in a11 e<.1untrie:J. ln r<'tllily, 
the deMign and euppl~· of eueh appurtenan"es is left to the departments or hureaus 
spet'ializing in Uwm, but n•searcb and ex~riment and del'elopment, in methods of 
in~tallation and u!W i& e~o;Rentially a function of the Air &n·icc Te"hnieal Dh·ieion, 
and must be carrilod on by this Division, both in the luhoratory. on llle fac:'tory 
floor, and ef!)X'Ci&lly in the air, in the tank and on the fi• ld. 

5. In all the Jo~uropean countrit•s vi}litt'tl, wt> found that access to and use of 
the f:overnme-nt owned fadlitit"!il for d~\'C'Iopmcnt is established. The basis of such 
uee \'arieg, and c:an be adaptt'd to the c;ircumetanre~. In all countrie;:;_, hoW('\'tr, 
the principle is the same, namt>ly, that pri\'at~ intt•rests must obtai n arceu to 
no,·ernment ra~ilities, through the onirer8 of the Didsion, ~o that new inventions, 
etc., ahall pass the scrutiny and crit i('ittm of the Uh·b~ion heads before going into 
actual expt>rimf'ntation. I n England , an attempt has \.K,-en made to furnish 
facilitiee at cost , but to Ra\'e O\'erlu·ad, a ec·h(•duJe of llat prit-eA is being worked 

out. 
6. I n EnJCiand and Fran~, the question whether or not to design romplete 

motors and ma<"hint's no longc.•r (•xist~. Fran<"e waM forced to deRign airplane" in 
Htl6, due to the failure of he•r private firn1~ tn m~t>t the C'ri~il't created hy the 
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Fokker; but the immediate rellult appe~ra to ha"e be<!n a quick return to the 
~fer meaeures for encouraging the prh'ate designers to design and build, under 
the direction and aaaistanre of the State. In England, the complete dellign of 
airplanes ceased with the S. E. 6; and both gO\'tlrnment officials and industrial 
officers offt>Tl.~ ample ~tin10ny that the making of <-'Omplete design• wa.s a 
mistake and would not be rer .... ted, due to its e!Tet•t upon thr pri\·ate design de· 
partm~nts. Without cxc•ption the manufacturers appear to take the view that 

.it would be idle to compete by pri\'ate efforts. if one di\'ision of the GO\'ernment 
wa.s de~igning ancl another divi~ion buying, as the Government would ine,·itably 
fa\·or it& own de,;iJ!ners. t>ven though not quite so good. The rf'r~ult of such a 
policy, therttfore, would ht: to limit the numher of sourt..'(l!\ from which useful 
designs can Jw. obtained, and alijo to lower the standard of J>t'rsonnel in the 
design departmt•nltt of prh·ate firms. 

7. In IUl!l, Sir Arthur Duckham, then Director of Aircraft Supply for Eng· 
land, 88id: 

"As we all know, <'hanges in dE-sign, unlt'Stt they are actually for new types, 
may be ab~olntely againMt production: moet of our delays in production in this 
country and in the ('OUntrieA other than ours. ha\·e been due to the effort to 
obtain too great p<'rfeetion at too early a. time:' 

Having this in mind, and ha\·ing in mind altW the disastrous effeds upon pro· 
duetion of ~imilar C'&UIWB in the United Statt>s, your ~Hs.,.,ion at~-kt>d t>xplieit ques· 
tions eonct·rninl! the plan usN! hy the Technical Dh·ieion in England to minimi7.e 
the result. of •uch ohonl(e&. The method is outlined as follows: 

'' AH t·hanbres.madt• nt•t•eMftry by the fat·t that a machine or motor is dangerous 
to the llier or to the public 11.re d1U\I!oed as ~umber l. Thege are im~rative, and 
are ordered by the Dire<•tor of Dt•sign, without delay. ~o marhine ie allowc'<l 
to be act-epted or flown without ~:SU<"h c.•hangt-s ha\'ing been rnade. 

'' Important c.·ltanA"t'!:R in\'oh'ing impro\'e-mt•nt in performance, etc., are cla~sed as 
Number II. Such chang<•& arc made by order of the )!odification Board de&Cribed 
below, and brt-ame etf('(·ti\'(' only at RUC"h time as not to interfere unduly with 
production. 

'' Improw?tnE>nb and additions, not vital but often ,·aluable, are classed as 
Number 111. 'They are made when oon\'enient. both to Go\'ernrn~:·nt and to Con­
tractor, and are not allo\\'t'<i to in~rfere with production or greatly increaae 
priC'e." 

A ~!odifleation Board •hall pa•• on changes and claasify them. Thi• board 
consigtH of ti"c mtmlx-rs. one from the Technical Di\'i&ion, 0111.' from Production, 
one from Operations, oue from Finance and one from Supply. In the c.·asc of 
Xumi.K'r I change~, t.lu~ Uiret:tor mt'rely rt>porb that sut:h nml such chan~ce hll\'C 
b<'en urdon-d. All otl•e•· changes are o•·dered by the )!odifieation Board at regular 
ttlt"('ting~. 

Your :\liJ·u,ion is of the opinion that the establishment of MOme such uniform 
pradic.-e, cO\'ering not only such changes hut also the method of paying for them, 
i~ ts~ntial to product.ion; and should be a rettponaibility of the Tt't'hnical 
])h·ision. 

R I(.'())( ll K:oo;"0A1'10S8 

(a} That all terhniral functions of the Go\·ernment in re""peet to aeronautics 
be centraliu:d in a single Te<:hnical Di,·i•ion which ohall 1>erform the work for 
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the Army, Navy and Civil a,·iation; and which shall be headed by preferably a 
civiHan of wide-executh·e E>xperienee. Such a dh·ieion should include aa Assistants 
to the Director, experienced reprcsentath·es of Arm~~. Nav~· and other government 
departments interested in aviation, who shall be nominated hy the departments 
and shall act as advisortt upon the llpecial needt' of thr. Service th€"y repre!\ent. 

(b) That steps be taken forthwith to secure for the Fnite<l States, the most 
advanced equipment for research, experimental and d.-·elopment work and lor the 
testing of motors, planes, balloons, ete., for the testing of materials; for the 
examination and testing of aeronautical applianc..-ett, in(•luding armament and 
in•truments; and that sueh an organization shall IN.• e•tablished as "hall Moure 
at all times that the research, experimental and development aeth·itiea of the 
Government shall be second to none. 

(c) That the research, experimental and development facilities and equipment 
now used in aviation by t-he Army, Navy and other Government departments he 
in,·ent.oried immediately and put, as far ao practicable, under the control of the 
T~hnical Division, retaining 8UC'b of same as may &eoel'O suitable and bringing 
them under a central control to make a complete and efficient equipment. and 
discarding such ol them as unne<:assarily duplicate others or arc out of date. In 
making this change, great ~are •hould be exercised to guard against measures 
which might tend to interfere with suggestions for impro\•ements and advances 
in aviation, matf'rial and method:c, toming from the- operating aviation branches 
ol the Army, l\avy and Postal l)epartmenta. Experience hu pro,·ed that the 
initiative in th'! advan<.-e of motorB, planeM and &<'ces~ories often comes from 
practical experi()nt'e in the ft~·ins;! field, rather than from the sciC'ntific department 
ol aeronautics. The Te<:hnica l Divi•ion will, in cooperation with the operating 
Ioree•. stud~·. work out and appl)· all such suggestions. Care ohould be taken 
also to avoid duplicating fac·ilities alread:t in existence, such as water tanks, 
armament testing jlround$ and many other items operated by exi•ting depart· 
menta. Arrangements ohould be made whereby the exieting planta of this sort 
can be usfd, on a proper payment basis, by the Technical Division. 

(d) That extreme rare be taken in such a prooes• ol adjustment to pro\'ide 
ample mean& wherehy the spe-cinl t('chni('al net>ds of tile (a) Army, (b) Nu\'y aud 
(c) civilian flying ~hull rr<·t·h·c attention. 4\tennfil should also be provided whcrehy 
military and naval experiment.& of a &ecr('t nature can be cnrried forward. 

(e.) That the organb.ation of the Technical Division CO\'er by means of adequate 
pereonnel and equipmt>nt, all branehee of aeronautical re~arch, experiment and 
development, including the appli<'ation and aerial uae of instrumenh, armaments 
and munitions, win•h•ss telephone and telegraph, bombs and fitting•, eights, tire 
fighting apparatus, parachutes, air bag• and other safety dedees, motor appliance• 
for air sen·ice, propellers and photography. 

(f) That all the technical facilities of the Technical Division for a\•iation, 
whether now existent. or to be created, shall be available to private in\'entora and 
de&ignere, UJ>On proper and re-asonable terms. 

(g) That in view of the experience ol England and France, it is dangerous to 
allow the Tt"Chnical Di\'ision to operate under normal or war conditions a depart· 
ment of complete design in htavier·than.air machines or in motors, as such comp••· 
tition reoults immediately in stopping private departments of design. The Tech· 
nical Division, therefore, should be a critic of, and supplementary to, prh·ate 
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design. rath<-r than aim at design on its own account. Th~ policy of the T~bni· 

cal Division should be to maintain and encourage a con"iderable number of well· 
mannt'<l and well-e<juipped private dL'sign plants and to cooperat~ with these plants 
in all undertaking• that meet with the appro•·al of the Technical Di••ision, and 
to place orders with these plants, at fair prieel!, for design ami for experimental 
eonetruction of motors, plan(>8 and applianCC"s. Competition or the go\'ernment 
with the induotry ohould be avoided; the only allowable exe<•ption boin~~: cases 
where, either on account of expense or for other eauee, the Technieal Division 
<"annot obtain needed material or design from existing sources. 

(h) T hat careful thought ohall be given to the eotabliohment of competit ion in 
motor, plane, balloons and accessory de~tign, and encouragement. lJe offered in 
every reasonable way to the promotion of competitive e,·ents and the ei!tablish­
ment of standard rec<.rde. 

( i) That the Techni<al Division shall puhlish regularly and under competent 
management all the tochnical faots and data developed by the J)ivi•lon that may 
be helpful to the industry, rest•n·ing at the same time to itself the ri;.rht t.o 
preserve eecr('(!y in all matters that arc de<·med to be in the nature of Na\·al or 
Military secrets. 

(j) That such a Techni<-al Dh·i~ion shllll maintain at all time:-, a~ rio&<~ touch 
&!4 pos.sihle with the d~w·lopm~ut ahroad nnd shall maintain repr~~entati\'1'8 in 
Europe charged with the duty of liaison hctween the Amerit'an and European 
techni<.·al organh:ation~. 

( k) That a d..-finite method of paymtnt for indt'lpf.'nrlent dt\~i$tn, expt•rirm~ntu I 
production, c·hanges in design. alterations and adj u~tm,•nts be worked out by the 
Government as quickly as possihle. to the end that the~ tlt•Sign and impro\'Cment 
of motorP, planrs, balloons and appliam•es may IK' stimulated and not "ti f1rd. 

(I) That th~ Technical Division shall inoludc an Inspection nnd Te11ting I>e· 
partmrnt, which shall earry on all insp~ction!\ anrl testft of expt>rimental construc­
tion and revision, and whic:h !ihall is.imc certifiratt.)s of air-worthinef(s for all 
machin('-!4 for prh·ate and C"ommt•rdal UIK', and shall, from time to tim~, in8peet 
all ma('hirw~ and &Jlplian(~("8 , int.~luding l~tnding field~, signa ls, et<·., Ul'4.-.d by public. 
In coopt.•ration with the Civilian Division, this department Phall have power to 
limit and control all types of air ma<'hines u~ in comm<'r<'t_), ami to test sut.'11 
machines before thry bN:·om~ production modt•l,.,, 11d~ department should have 
pon·er to examine the ht~:~pection rnt.•thods of all pri'"ate t.·unC'CrnK building air· 
craft, and to paoo upon the quality of such methud• from time to time. 

(m) That close cooperation be maintain('(! at all timt.•s with the purely techni· 
eat aeronautical hodiee, and ai!\O with the. industrial bodiC'S Cllf!'RJ:cd in aero· 
nautic:s~ so that standardization of materials and pra<'tict·~ may he carried forwanl 
tts rtt.pidly a~ can be done without hindering the- developm(•nt of the art or 
entailing undue los•ee upon the trudc. 

Ht.'"'f't't't.fu lly euhmitt{"(l, 
,(:-igrwd) ll>:SF.OICT CROWELl., 

'll1t> A~l'lit;tnnt Secr('tllry of \Var. 
(Si~Jwd ) IJOwAitll E. Con·1x. 

)lcmher uf ('t.nuH·il of Na tiona l Defense. 
(l;i~ncd) IIESRY C'. )ll'"'J'"·' 

Captain, L'. S. ~avy. 

1 Non: Su\•Jt-tt to Memort~nda 1 aud ~. July 19, 1919. 
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(Signed) HAJ-~t:Y DI!NWOOOY, 

Colond, Air 8en·i<.•e. l 1
• S. A. 

Assistant Chief, Air ServiC<', A. E. F. 
(Signed JA)I£1l A. RLAIR, JR., 

Lieutenant-Colonel, General Staff, U. S. A. 
(Sign('(!) GEORO€ II. HOUSTOt'<, 

President, Wright·)lartin Aeroplane Corp. 
(Signed) C. M. KEYR, 

Vice-President, Curtios Aeroplane & )fotor Corp. 
(Signed I S. S. RRAnLEY, 

General )(anager, Manufaeturers' Aircraft Assn. 

M'&NOI.ASDllX No. 1. 

Ruhje('t. RPflOrt of the Organization Committee. American A\'iation Mis1'ion. 
I. I concur with the report of the Organi>ation Committee of the American 

Aviat.ion MiS8ion. to which I tun·e affi:ct'd my ~~oignature, with the following 
rt•tlerva t ions: 

(a) Provided that the per.onncl employee! in Naval Aviation operations •hall 
00 composed exdu~i\'eJy of officers and enlisted men of the ~avy, )Iarine Corpe. 
Naval Aviation Resl·n·e, and wher~ T4_)quired for shore l'Stai.JliRhments, of eh·ilians 
under the employ of the Kn\'~·. 

(b) Provided that all advanwd training of X a val Aviation pcnonnel excepting 
ad,·anc;ed aviation engine<-ri ng c:onrse~. shall be under tht.' dire<'t control and 
eupen·ision of tht• Navy. 

(c) PrO\'ided thllt when omeerl'l and (lnliRted men o f the ~nvy, )Jarine Corps 
or Naval A,·iation RetOer\'t> are detailed for duty with the pror)osed Air Depart· 
mtnt, th<'y shall retain tht·ir naval or :Marine Corps rank and ratingR. 

(d) Providtd thnt odminia.tratio11 and operation of aU Naval Aviation forces 
f-'hall be under tht" direct ('Ontrol of thP Xa\'y. 

(e) It is ri'<'Ommend~d that tho <JIIeotion of ind11ding in the proposed Air 
Department an oiTc•n•ive Air Foret• independent of the Army and Xavy be left 
Opt'll , pend in~{ furtlwr in\'Cfttigatiun uf thiM subjN;t : and thnt the suhject he 
inveetigated without d<•lay lly the )fission iu eonferen<.'c with Army and Navy 
representatives, who have made a specia l gtudy of military naval ijtrattgy. 

(Signed) HE:<RY C. MusTJ:<, 
Captain, U. S. N. 

!hN08A!"Dt:» NO. 2 . 

Subjeet: Rtport of the D<'\'t>lopment Committt'e, American Aviation ~liasion. 
1. I <'onrur wilh tlw report of che J)e,·elopm~nt- Commit t<"C to which I have 

afllxed nay t4iA:naturt>, with the fullnwing rescntt.tion: 
( f ) Pro,·idt"l that nothing in the organir.ation of the proposed Air Department 

$hall rtstriN tlw ~a,·~· in the followins.r ad h•itieM: 
(a) )IHintt•nan<'c uf an organ ization adequatt' for the preparation of gt~neral 

~pe<'ifkation!'l-, Jt••neral plnn~ and thara<'terist.ic~ of the &\'iation mechanisms,, 
&cceitoriorirt~. and t>fJUipnwnt rt.~1uir('d for Xavul purpo~cW,., 

(u) )laint.enanre vf an orb"'ni•ation and farilitio• ade<Jilate for carryins on 
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experimental aviation work of a clua that i1 exduelvely of a Naval ~baracter, 

and t,bat doe. not Involve duplication of etl'orta and faciliti .. In the propoled 
Air Department that are common to other aviation branch ... 

(e) Maintenanet' of an orjlan lzation and facllitiee for conducting the aceeptance 
and tactical taste of complete aviation mechanl•m• and arce11oories. 

l oogk 

(Signed ) HENRY C. liiCSTill. 

Captain, U. S. N. 
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CHAPTER VI 

TECHNICAL DEVELOPMENT AIRPLANES, 1914 TO 1919 

T HE year 1919 in airplane work marks a transition period 
from the production of military and naval aircraft to the 
design of purely commercial planes. 

In spite of all the difficulties and delay8 which the Army Air Serv­
ice experienced, and in spite of all the criticisms it encountered, it 
may be said that at the signing of the armistice not only had produ~ 
tion of standardized military planes reached a tremendous volume, 
with promise of greater volume in the immediate future, but that a 
number of most valuable models had been developed by aircraft manu­
facturers covering the enti re field of military requirements. 

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

MILITARY MACIIINEB AT THE SIGNINO oF THE AnnsTic~: 

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

TRAINING MACHINF-8 

The training machines employed 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 mor~> powerful enginl". The low­
powered type such as the Curtiss J. N.-4-D with the Curtiss OX-5 
engine did pioneering work for training. It also proved entirely sat­
isfactory subse<1uently for private flying. The V. E.-7 a particu­
larly interesting example of the more highly-powered training plane 
with a weight of 11.4 pounds per hors~pow<>r showed a maximum 
ground speed of ll(i miles per hour. The Thomas-Morse S.-4-C 
constituted anothl'r interesting type of advanced training machine. 
This was a small single seater with an 80 horse-power LeRhone which 
gave a speed of 97 miles per hour. 

123 
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SI:I'GL~:-SEAT&It FWJ!TEIIR 

No American sin~tk~st•uter fighters wen· pro•luct•d during the war, 
nnd tho Hpnd and R E.-ii formetl the bnlk of equipment for this in 
the Anwrican Army. During the ye11r 1!ll!J these wt•re rc~pln!'ed by 
the Thornas-~forse :M. B.-3, tho Ordnance nnd otht•r singll'·seater 
fighters. 

T\\'O·SEATF.It FICIIITF.IIS 

At the conclusion of the nrmisti<'C'. Aml'rirnn dt•$igners had fully 
developed a number of brilliant mod<'l ~ of the two-s!'uter fightn type. 

A survey of tlwsc modt•ls givrs n Vl'ry fair idt•n not only of the 
gt•ncral possibilities of the best designs but serves to illustrate many 
important improvmwnts in dt·~ign. 

Thus the Curtiss 18-B Biplane, known as the Hornet, offers 
many interf'sting featur<'~- Tht~ employment of n monoc<l<)UC veneer 
fnsl'lntte givc•s a body of nlmo~t pl'rfcct stream-l ine form. The fr<'e 
air radiutor is much small!'r both in weight and coolin~ area than the 
avPruj..'(' no~e radiator for an engirw of this pow<·r. To give the 
fnS<'lngl' n clc•11n n·ur lltlrtion, the designl'r ha~ !'mplo.wd the usl'ful 
dodgt• of plac·in~ thl' rtiddc·r and fin dt•an nbon• thP fu~c·lage, whil() 
the body is t•tptipped with u smull end fuiring pieee. This is a device 
which othrr designers are lik<'ly to follow. Th<"re hns ulways been a 
prejudice against the u~r of ailerons on the lower wing alone, on the 
grounds of insufficient controllability. In the Hornet the ailerons 
are carried on the lower wing only, y<'t give ample control. The 
nilt•ron' nre of the long narrow type, whidt wind tunnel experitnl'ntn­
tion had indicatl'd as being most efficient. Hnddc•r and elevators nrc 
opcrnte<l h_v h·,·<'rs tmdosed in the fuselage tht•r<•hy doing away with 
all ont~id<' control eablt•s. Thl' hinges on all control surfaces are such 
as to do away entirl'I,Y with the intervening gap. It is these points 
of apparent minor refinement which have the cumulative effect of cx­
ct•llency, and which con~titute superiority of the post·wur plane over 
thut of an (•urlit'r date. A 400 horsL~powt•r K-12 l'nginc, and a total 
load of :1,000 pounds, th<' Hornet. guvc n high spl•('d of l GO.a miles 
p<•r hour und n climh of 12, a00 fl'ct in lt•n minutes is attained. 

ln the 'I.<'J><'r<' twt>-S<'!IICr Fightt•r, C'!uipp<••l with the Libc1·ty 
Tw .. h·c, thl' AnH'rit·nn Air SPrvict• would han• found- hud the war 
<'ontimtl'd- a IIHI't depl•ndahll' fighting machiH<'. Built nt the 
Puekurd Motor Car Company'~ plant, compJc.tl'ly <'<lnipp<~d for mili­
tary purpo~t·~, with a gross weight of :l,IOO pounds, it achieved u 
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speed of 13U miles per hour, and was beautifully balanced and 
maneuverable. 

The Loening two-seater monoplane attracted very g<'nernl nttcn· 
tion because of the bold and original employment of rigid trussing 
for monoplant' construction, and other interesting dcpartur<'s from 
standard practice, such as the new type of radiator, and the exposed 
engmc. 

A~IERICA:'i PROllRF.SS 

It is patifyinl! to oh~crv<' how fnr superior th<'sc A.mcricnn prod­
nets - Curtis~, LcP<'r<', Locnin~r, Phipp~, Thoma~- were to the 
D. H.-4 and oth<'r for<'ign mnchin<'s corresponding in type. 

NIGHT BO~IRERS 

The war de1•clopcd one t~·pe of ship which could he immcdiah·ly 
utilized for pence S<'n•icc, and this was the nil!ht bomber. Capable 
of carrying ten or more passcng(•rs, nnd cquipp<'d with multiple en· 
gines, they arc capable of flying with part of the power plant out of 
comm•ss•on. The Glenn 1 •. Mnrtin bomber was a particularly sue· 
cessful American example of this typ<', nnd has since passed, with 
but slight modifications, into the Air Mail Service. 

AR~IY TECHNICAL nf;\' ELOPMENTS llURINO TilE WAR. 

While the mnin task of the Army Air Service during the war was 
to ~elect the best European mod<·ls, adapt them to American methods 
of manufacture and turn them out in the greatest po:;siblc numher, 
nevertheless a gn·ut deal of t<'chni(~al development had to be car· 
ricd on. 

The bulk of this was concentrated nt McCook Fidd, Dayton, Ohio, 
which, although it~ construction only began some months after the 
entry of the United ~tates into the war, was by the end of H117 a 
fully equipped experimental fi<.>ld, capable of handling any problem, 
whether in plane or engine design or construction. 

One of the mnuy achievements of McCook Field organization wa~ 
the placing on a srcurc basis of the question of sand testing of nir· 
planes. Full flight tc>sts hnd also hem c>onduct<'d prior to the war 
in somewhat ~lipshod fu shion without duc> earc i>E>ing gi\'l'n to the 
adjus.tmcnt. of instruments, to t<·mp<.·ra tnr!' cor•·<·ctions, to cnlihrution 
cnrvcs, and to an rxact comparison of resu l t~. The field placed t.hi~ 
important branch of the art on a sntisfnctor~· bnsis, 
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With the cooperation of the Forest Products Laboratory, and a 
number of plywood manufacturers, considerable work was done in 
the development of veneer fuselages, such as those introduced into 
this country by the L. W. F . Engineering Co., which were systemati­
cally designed, built and sand tested. The final type arrived at could 
be built from veneer panels such as could be supplied by an.v plywood 
manufacturer, formed readily to any streamline shape, and have less 
weight for the same strength than a truss fuselage of the same size 
and strength. 

In the engine field, much experimentation on the Liberty Twelve 
enabled the final touches to be placed on this wonderful product of 
American genius. Constant help was given to the various workers on 
the turlxxompression 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 Hispan<rSuiza by the Wright-Martin factory 
was a notable and extremely useful achievement. 

NA VAL AIRCRAFT DURING THE WAR 

The work of the Navy during the war was kept even more confi­
dential than the work of the Army. Commander H . C. Richardson's 
paper before the Society of Automotive Engineers was perhaps the 
first announcement giving a classification of the Navy's planes and 
their different functions. Corresponding to the land single seater 
training planes, a certain number of Gnome engine sea-going scouts 
were used, such as the Curtiss and Thomas. :Most of the train­
ing was done, however, with two seater machines such as the Cur· 
tiss N.-9, the R.-6, the Aeromarine and Booing seaplanes. The 
N.-9, after the substitution of the Hispano for the Curtiss OXX 
100 horse-power, was practically successful. The Curtiss F-boat, 
originally developed for sporting purposes, also underwent but sl ight 
modifications before being available for instruction purposes. The 
Gallaudet D.-4 was a useful bomber. The large submarine patrol 
and convoy machines underwent a wonderful development during 
the war. The N. C.-1, for instance, with its large range, enormous 
load, and fuel capa<'it.v wns a wonderful product, immediately capa­
ble of commercial application. It is inter~>sting to note that after 
the long debate as to the spa-going qualities of the flont sea-plane and 
the flying boat, the flying boat came to be used almost exclusively. 
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Satisfactory as was the Navy's record in the engineering develop­
ment of its plant's, its record from a production standpoint was 
equally satisfactory. In production work the Curtiss AeroplaM and 
Motor Corporation, the Aeromarine Plane and Motor Company, the 
L. W. F. Engineering Company, and the Naval Aircraft Factory at 
Philadelphia, played, among others, a very important part. 

It is a matter of some pride to the Navy that their aircraft 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 body of N 8Val Constructors responsible for the work. 

Thus the design of the hull in the N. C. Hying boat in which the 
Navy cooperatt>d closely with the Curtiss Co., marks 8 r!.'al achieve­
ment in design. As a result of careful basis work, the fine lines of 
the hull allowed 8 speed of 65 miles per hour on the watl.'r. While 
in tho early Hying boats it was considered necessary to have great 
width to make the boat plane at reasonably low speeds, and not over 
100 pounds of displacement had be<'ll allowed per inch width, in the 
N. C. hull, the radical step was made getting planing by speed rather 
than by width. The N. C. boats start with 233 pounds load per inch 
run. The bare hull weighs only 2800 pounds, yet the displacement 
is 28,000 pounds or 1 pound of boat per 10 pounds of displacement. 
This lightness of constr uction was attained by a careful selection 
and distribution of materials. 

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

One of the most st>rious problems in the construction of very larj:(<' 
machines. is to counteract the working of the A3-2 law on the weight 
of the wings, which stated in words, signifies that for geometrically 
similar ships the weight of the wing structure becomes a greater 
proportion of the total wing weight. If the N. C. wings had been 
built in exactly similar fashion to the wings of a small plane, their 
weight would have been so large as to affect seriously the magnitude 
of the useful load. But although the wings of the N. C. boats carry a 
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load of 11.7 pound~ JX•r S<Jnare foot in the air, and have a total area 
of !!:380 ~•Jtlltre ft•ct, their stntcturnl weight i~ only 1.2 pounds per 
square foot. This low fit:.'ltre wus only nchi!.'n·d hy n gr<•at amount, 
of research and experiment so as to determine the best mate rial to 
adapt nnd its disposition. 

P~:ACJ:: TIME DEVELOPMENTS 

The S<'nsc of ·final achie\·ement, the confident feeling of having 
equaled, AIICl in some resp<'ct~ snrpa~sl'd, the dl'orts of F.urop<'un 
manufacturer$, did not help Amcricnn manufncturers in finding the 
true policy, comnll'rcial and technical, for the work of pence time de­
velopment. An immediate curtailment of production, and general 
depn•ssion ensued. This was followl.'d by ~radual resumption of 
dcvl.'lopmc•nt work, and the production of S<'vcral promising com· 
mcrciul types, and a number of small commt•rcial aircrnft enter· 
prises. · 

TilE S~!ALL C HEAl.' SI'ORTJXO MACHINE 

The very widely spread conviction that a('ronantic~s h<'ld a large 
field for the cheap sporting airplane was jnstifiC'd during the year 
by the large sales of the rebuilt Canadian and American J. N.'s, 
equipped with the Curtiss OX motors. At the same time a num­
lx>r of even smaller planes, equipped with smaller power, were built. 
and offered for salC'. Th<'~C dc•servC' cur<·ful stud.Y. The po;;sibility 
of building succc;;;;ful planc8 on a cheap commcrcinl basis. with not 
much morl' powc•r than was employ<'d in the very early dii,\'S of a\•ia­
tion, aecompanic•d hy prop<'T l i<'<'n<'in~ and control will off<'r a dis­
tinct advance'. The Aircrnft Enginc·ering Corporntion Ace is an 
C!Xnmple of this tyJ><). The L. W. F . Co. is bringing out a low priced 
sporting machin<'. 

THREE·SEA'rEn LAt'ifl PLANES 

IIowC'ver simple it may be to pilot a plan<', y<'t it is <]nit<' certain 
that ju~t us in the automobil<· so. in th<' rmtc•ticnl and pleasure uses 
of the plnn<•, th<•rc• must on O<'<,.lsiml lw a skillc•d, pmfc·ss ionnl man 
at the wheel or the joy st ick. ln the two-st•atcr provision is made 
for thi$, but the pnssengcr $till tr:wPls in compar:Jti\·c loneliness. 
The three-seatC'r Curtiss Oriole provides a rC>Ir cockpit for the 
pi lot, and a front <'Ockpit for two pnsscugC'rs s itting sidt.• hy sid<', 
with no controls or instruments to inconvenienct• tlf('rn; and a side 
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door for convenient entry or exit. The design constitutes an ap­
parently very useful type, which is certain to be the forerunner of a 
class. 

Nothing illustrates so clearly the possibility of aerod.vnamic re­
finement as two designs of the Curtiss Company equipped with the 
~arne !l0-100 horse-power OX motor. Thus the Curtiss Oriole 
w eighing 2188 pounds attains a maximum speed of 85 miles an 
hour. The well-known Curtiss J. N.-4, with a maximum load of 
1!100 pounds, and two men only attains a speed of 7!"1 mi ll's per hour . 
. The Dayton Wright Airplane Co. has developed two striking 

models, both of the enclosed type. One, the K. T., is equipped with 
the J,iberty 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 
arc luxuriousl.v finished, combining comfort and beauty with safety. 
The 0. W. is Hispano-Suiza powered. 

TilE SPF.F.IliEST AIRPLANE FOR 1\)l!J 

As far as published re>cordg go, the fnst~st American airplane for 
1919 is the Thoma~-)forse Single Seater Fighter}.[. B.-3, which has 
a high speed record of 164 miles )X'r hour and a climb of 10,000 feet 
in 4 minutes 52 second~, while carrying full military load. The pho­
tograph indicates that no very unconventional features are present in 
the design. Speed is gained by refinement in detail, hidden fittings, 
a good streamline body. 

THREF.-SEATER SEAPLANES 

The snme rensons that rna~· lend to the popularity of tlm~e-scater 
land airplanes are likC'l,v to hold for the three-seater sen plane and 1!Jl9 
has seen severn) flying bonts of this character produced. 

An interesting example of the three-seater flying boat is the Curtiss 
M. F. fl,ving boat ~1uipped with OXX 100 horse-power motor, for 
whi<'h n 150 horse-power K-6 may he substituted. A very pleasing 
and finished design, it is on more standard Jines than the V. E.-10. 

If further proof were nccPssnry of the general utility of the threo­
seatcr flying boat, the Aeromarine Model 50, equipped with the 
Aeromnrine 125- 130 horse-power motor, which has a high speed of 
$0 milf's pe>r hour, could be mPd as an exc<'IIPnt example. 

The V. E.-10 built by the Lewis & Vought Corporation is another 
interesting cxnmple of this type. While for pleasure purposes, nnd 

Original from 
UNIVERSITY Of MICHIGAN 



130 AIRCRAJT YEAR BooK 

for general sea-worthiness the flying boat is superior to the hydro­
airplane, the long hull which it has been customary to employ has mil­
itated against quick get-away. The success of the N. C.--! was in a 
large measure due to the fact thnt n shortl'r hull hnd b<'<'ll coupled 

'to outriggers for carrying the taiL In the V. E.-10 a similar con­
struction has been adopted with satisfactory results. ThiR con­
struction gives the V. E.-10 a very strong resemblance to the N. C. 
boats. 

TRA:-ISPORTATION AN'D MAIL PLANES 

While no commercial transportation line has sn far been definitely 
established in this country. ~·et the interest in aerial transportation is 
constantly growing. The J,awson Company of Milwaukee have de­
•igned a twin-engine machine- two Liberty'~ - for the avowed 
purpose of a transport.ation line between New York and Chicago. 
The photographs indicate clearly the large scatinf! capacity of the 
plane - 2tl passl•ngers are to be carried in alL The machine fully 
loaded weighs between 12,000 and 13.000 pounds, has a total wing 

·area of 17,000 square feet, and is of sturdy, though unrefined con­
struction. 

Whether with a machine of this size, for so small a power, speeds 
of commercial value cnn he obtained is still uncertain, but there is 
no doubt that it is machines with enclosed bodies of this character, 
equipped with two or more engines, and having large passenger capa­
city which will finall.v be profitably us<'d for transportation work. 

While the La\\'son seare(!l,v can be said to present much that is new 
in its design, the Curtiss Engle, which is the only other American 
machine built purely for transportation work, offers many new fea­
tures. It is the first three-motored land machine to be prod nero in 
America. Three of the new Curtiss K-6 150 hors<'-power motors are 
used. With a wing span of 61 feet, a wing area of 770 square fec>t, 
and a gross weight of 7,450 pounds, the madtine carries Rix passen· 
gers nnd two pilots at a maximum speed of 107 miles per honr. The 
fuselage design is pnrticulnrly interesting ns an E>xample of <'ommcr­
cial airplane construction. It is an cnelos('d limousine body. fittl'd 
up luxuriously with individual chair~, a spncions aisle. dome light, 
flat windows of triplex non-breakable glass, and curved windows of 
celluloid. 

The :Martin bomber, developed into a 12 passeng<'r ship for the use 
of the Army, illustrates how remarkably the Martin wnr construction 
has been adapted to civil transport. 
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While a number of new types of planes have been ordered by the 
AcriHI Mnil, the service i8 too _young to be identified as yet with any­
thing but. modified war equipment such as the D. H.-4. A vcr,y inter­
Ctiting pi<>ec of practical engin«.>ering is the rebuilding of the D. H.-4 
by the L. W. F. Company to ,d: .. ~·:rst two Hispanos of 150 horse­
power and suhsc.1uently two Lihl'rty Six«.>s on either wing in lieu of 
the single Lib,'rty 12. The rebuilt plane has had its wing area in­
crea~cd by a larger section in the upper wing and two ceilter panels in 
the lower wing. The D. I-1.-4 was rebuilt for the express purpose of 
utilizing already available equipment, and yet having a twin-engine 
machine, minimizing possibility of failurt'. The twin D. H . while 
carrying a heaviE>r mail load than the ordinary D. H.-4, was able to 
maintain its altitude on a single engine at an altitude of 1,200 feet. 
This is a very significant fact. for airplane designers. 

The first of the Po~t Office's fleet of hi~ mail carriPrs have been 
built by the Olenn L. Martin Company, along the general lines of the 
bomber. Many carry six hours' fuel and 1 ,;;oo pounds of mail in 
addition to a ercw of two. Trap doors are built in the fuselage to 
facilitate the discharge of the cargo. 

TEC HNICAL WORK IN ]!)If) 

Perhaps the most striking technical dc,·elopment of 1!)}9 iij the 
finn! successful employment of the turbo-eompressor. 

This was the outcome of a long series of experiments b:v Dr. S. A. 
Moss of the General Electric Company, following the experimenta­
tion and work on the Sturtevant motor. The dcvkc is simple in 
principle. The <'xhaust gases arc utilized to drive a gas turbine 
revolving at the enormous spc<'d of 20,000 revolutions per minute. 
This in turn dri,·cs on the same shaft n centrifugal air eompressor 
which supplit•s !'ompress<'d air to the carburetors. Since thl' falling 
otT in power of the airplane engine at altitude is due to the decreasing 
dtmsity of the air, the turbo-<'omprcssor enables the power of the 
cn~tiuc to he mnintnincd ton v(•ry large extent. 

The full advnnt.agc of til(' turbo-compressor cannot he att11ined 
lulwl'\'t•r unlC'ss the churactl'ristic~ of the propdler designed for low 
altitude operation, nrc nlt<'r!'d to me<'t the needs of higlier altitudes. 
ThC' invention of th<' \'Hrinhlt) pitch propeller by Seth Hart of Los 
Angell':; wa~ partieulurly tinwly therPfort•. B.v a simpl<' arrangemC'nt 
of genrin~ bNwC't'n the propt'·lll'r hladt·~ and the huh. th<' pitch can 
be varied at the will of the pilnt, so that the propeller can be co-
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ordinated with the engine and the airplane. European C'ngiuec•rs 
are also working on the development of a variable pitch 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 McCook Field was the construction 
of a wind tunnel operated by a 24 blade suction fan. The tunnel 
has a minimum throat diameter of !) inches, at which point a speed of 
over 350 miles an hour is attainable. In this connection, special 
reference should be made to the wind tunnel and other laboratory 
facilities developed by the Curtiss Company at Garden City. 

The importance of the air-cooled aeronautical motor is fully real· 
ized in this country. While no substantial development bas bC'en 
formally noted, the Dayton·Wright Company have done some 'l"ital 
fundamC'ntal work and it is understood that similnr study is being 
carried on by the Wright Acron~~utical and L. W. F. companies. 

Reports from England show very valuable pro~rcss. A nine cylin· 
der ABC engine developed 340 hor~c-power with a wci~ht complete 
of 600 pounds, of 1% pounds per horse-power. As the air-cooled 
engine carries neither water nor radiator, this shows remarkable 
progress over the old type. A Cosmos Jupiter engin<', also a nine­
cylinder stationary air-cooled type, gave 450 horse-power for a weight 
of 662 pounds, an extraordinary figure. 

One of the most interesting phnsC's of aeronautical activity during 
the year, and one which is likely to have the greatest possible influ­
ence on the commercial growth of tlw industry is the construction and 
use of parachutes. The Army hns develo~d ~ompletel.v succc•ssful 
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 lend to vPry important re­
sults was the delivery of air mail to an ocean lint'r. C . • T. Zirnmrr­
man piloting an Aeromarine flying boat, deliver<>d mail to the White 
Star liner Adriatic. The plane was equippC'd with a sp~ciall.v 
devised weighted cnhh.! with shock nh~orher•. whirh when relcasc>d 
caught and wrapped itself around a cable that ran from the mast­
bead to the deck of the Adriatic. 
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CHAPTER VII 

TECHNICAL DE\"'ELOPMENT, BALLOONS AND 
AIRSHIPS, 1914-Hl19 

T HE technical de"elopment of aerostnts- which are popu· 
larly called lighter-than-air craft - has made enormous 
strid~~ sin~e th<' bcginninp: of th<.' World War. 

N on,-.igid Airships.- The German submarine warfare was more 
than any other single factor responsible for the development of new 
airship types in the Allied countries. The ability of airships to 
regulate their flying spet'd and to extend vision below the surface of 
the seas, made of these craft an extremely valuable auxiliary to the 
Allied naval forces engaged in fightinp: the submarine menace. 

The first type of airship developed with this end in view was intro­
duced by the British in Mnr~h. 1fll!'l; it was designated as S.S. (Sea 
Scout) and soon nicknamed Blimp. These were small nonrigid 
air$hips with a capacity of 60,000 cubic feet, at first, which was 
gradually increased to 100,000 cubic f~<.'t, and wE're chiefly re­
markable for the original manner in which the problem of a light· 
w1~ight car and power plant was solved. Th<' car was merely an air­
plane fusclagl', complete with its engine and tractor screw, gas and 
oil tanks, and ll<.'l'ommodations for a crew of two or three men. This 
arrangement had the further advantap:e of permitting to utilize the 
fuselage of mau.v obsolete machinl's. A notable f<'ature of these air­
ships was that the customary ballonet blower was dispensed with; 
instead a blow<>r pipe, or " air scoop," was arranged to collect air 
from the slipstream of the proprller and to discharp:e it into thP dis­
tributing duct leadinp: to the ballonct. LatH on, to sn"e hend re­
sistance, tho blower pipe was hinged to the envelope so that it could 
be fold<.'d up when not in use. 

Til(' Blimp type of airship proved highly successful in coastal anti· 
submarine dt>f<'nsc and about fifty ships W<.'re built for the British 
Navy with succ<'ssive improvC'mcnt~. Townrd tho encl of 1916, the 
Fr<.'nch produced a similar t.vpe of airship, which was fitted wi th twin 
(•ngin<'S and twin prop~>ll~>rs, an nrrnnp:<'ml'nt which increased security 
of op<'rntion and wn~ snh~cqmmtl.v ndoptl'd h\· the British. 

Wht•n thP l Tnit('(l ~tnt<'s dcclnrt1d war on GC'rmnny, tlw Navy De­
partmC'nt ordt•rl'd ><i xt!'lm nirships of a t.,vpc similar to the original 
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British Blimp, but incorporating a numh<'r of r<>finPml'nts. 1\in<' 
of these B-class ships were built by The Goodyear Tire & Rubber 
Company, five by The B. F. Goodrich Compnn_,. and two by the 
Connecticut A ir~raft Company. A hout 1 iO pilot~ wt>re traitwd on 
the B-class ships and 400,000 miles flown on coa!!t patrol prior to 
the Armi~ticP. 

The extension of submarint> warfnre and the chanl!e in the tn<'tics 
of undersea boat~ promptt>d Gr<'at Tiritain to develop in 1 !l17 Iar:rer 
types of nonrigid airshin~. capnhle of liftinJ! a w eater load and having 
a longer enduranc<~- Thcsc wrr!' us<>d with great success for coast 
patrol and convoy work and for <'Xtl'ndcd cruising. 

At the same time thc FrPnch 1\avnl Air St>rvicP introduced a non· 
rigid which was chiefly rt>markable for its armam<'nt: thi~ consi~ted 
of a 37 milimeter aircraft gun, firing a 1-pound shell. Thr~e ships 
were the only ones built in an.v country during thl' war to <'arry artil· 
lery, though machine guns were used on both Allied and German air· 
ships. 

I n 1918 an ex~cllent type of coast patrol airship was produc<'d in 
the United States to the designs of thC' Navy DcpartmPnt. Owing to 
careful design, the ships attain a spcrd of RO milr~ prr hour with 
only 250 horse-power, furnished by two Rispano-Rui1.a or two Union 
engines- a higher efficiency ratio than has hithl'rto been obtained 
anywhere. Another factor which gr<'atl~· contributr•i to this result 
was the usc of the "finger patch " rigging, a type indcpcndentl.v de­
veloped by The Goodyear Tir<' & Tiuhb••r f'ompan.v, although it bears 
a certain resemblance to the Etn Patch. Tn this s.v~tcm, which per· 
mits to eliminate the he~~v.v su~p<-n~ion f!irdiP of G<'rman oril!in, the 
suspension wires arc attaehl'd to pnl<·hc·~ of fnhri<' ~trips, in the form 
of a baud, whkh arc cPment<'d and ~own to thP <'nvelopt>. ThP fing!'r 
patch rigging insures a vf'r,v widt> distrihnt.ion of the load and thus 
reduces tht> number of suspension wires. Rt>ncc, the great r e>duction 
in head resistance. 

These" C'-class" airships hnve a lt>ngth of 1!r2 feet, a diameter of 
41=)4 ft>et, a capacity of lRO,OOO cubic ft'Ct .. and a usrful load of 
4,i60 pound~. Th<'y carry four 2!10-pound bomh~. a radio ~Pt and a 
crew of six men. The cndurancC' at 4:1 mill's per hour i~ 47 hours, 
or 2,150 statute milf's. 

An intt>resting innovation is found on the British ~.S. airships 
in the manner in which the fuel supply, amountinl! nt times to three 
tons, is distributed. This is carried in BO·gallon tanks, made of 
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f11bric lin<'d with a gasoline rE'sisting dope, which ar€' trussed to the 
inside of thl' em·elopc. The tanks arc <'Ontroll<'d from thc car h.v 
nwans of wires and aCC<'SS to thl•m is obtained from n tnhe which leuds 
through the <·<·ntcr of the ship to a ~Ill platform fitt<'d on the top. 

Among the prinei pal de,·<'lopnlents produced in Italy i> an 
ing<'nious arrangement for <·ompcnsntin~ n contraction of gas in 
}'orlimini airships. Thcs<' have n double ('nvclopc, the inner one 
containing the gas, whil<' the space Jx.twe<'n the inner and out<'r cn­
wiopes acts as a ballouet. Prcssm e in this space is derived from 
the nir gtrcmn which strikes the no~<' of the airship in flight; this 
is admitted by means of a vuh·e fitted in the bow, and is opemted 
from the control car. An outl<'t valve of the Rpring-load<'d typl' is 
fitt<'d on the stl.'rn an<! uutomntically relie''€'S the pressure in the air 
spnce whenever the llllt<'r n•uclt<•s the designed limit. 

Rigid Airships.- Tical ndvanec in rigid airship d<'sign and p<.>r· 
fonuan<'e since l!IH has Jx,<'n, with few exceptions, limit<'d to Ocr­
uutuy, whidt <'nter<'J the w;lr with nn €'fficien t Zcpp<'lin flt·ct and 
tift<'<'n years' expl•ri<·nct•. The hi>tory of Gern111n Zcpp .. lin develop· 
u~t•nt durinj:( the war is on<' of t!ont inuons incrca~e in ~iz(' and hor$c­
IWW<·r, r<'<ttl ting in :rreatly impr•"·cd carrying <"flicicncy (ratio of 
lW·ful load to :.;-ro<$ lift). <p<·<·tiand <•ndnrnn<·<·, although a great deal 
of dPtail rPfit~t'tllent. work "'" ' al~o cal'ri<'d out. The c,·olution of 
the Zc·p])('lin air<hip during tlw lnst tw('nty y<•nrs is ~!town in the 
following tabk: 

DE\'t~!J:\1'~! ENT OF TilE ;(~:PPEI.l:-1 A!HS!lll', l !100-1!119 
~ . 

I •Di t;~JOIIIIS$ I J: t(lll')ol i l ' :.:t:Jo'l' l, Tt)T .\1, !;l·~:t:l• 
Y~:.\k l'\ ,\;\1 t: U1 . ) 

1.1t'T 1.11.\11 
h .)), (11\.)).h.) 

. . ------------1-(h·~~) ( tons) 

won l..Z.l I -l~fl X :1~ I~-~ I.U 32 )5 
woa I •. Z.II -I~Ox~~'f. 11.5 1.0 liO 2:1 
1no; I..Z . I\~ ·Ufi s -12~'~ li.O ~.0 220 28 
In I fl • I >t.·Hbc·h land ..ss.; .~ .. w ~I .H 

4 ·" 
~~0 ~~ 

l!ll:! 1..1 .i)~ X -IH ~/:: :,?:1.2 11.0 :i..JU 47 
WI:~ II.~ !il~ X :l-1 % :~n.:! - < 120 ao ,,,, 
IH ) .i 1..11 :;ti-1 X til :';,-"" 15.7 R~H !'t!) 

I !II ti 1..:111 ti-lixi~l H:!. ( 2i .0 I :t:!O f)() 

1!1'; r. . .-. j fi!ltj X j!l li!l.4 ' a:-u; lroCtO f •l ,_ 
l !lll't 1,. i I i'41.1 X j!l j'S,4 .;o.n 2 100 7:; 

I !ll !I • Hutlt•ll:;t•l' :l!tl X !}j ~t..J 10.0 ]()40 ~0 

Tlw tn<><T ,-rriki n~ ,J,.pnrtm·<· notio·Pahlo' on tl11• Zt•pp<~lin~ prndn~<'<l 
,.;,,.., . rlu· "·:tt· i:< tlu· .' ll]']'l'<':<.•inu of tl11· •·xl<•mal kN•I. for whi<·h an 
int.('m:t l "'"" :;nlo;titnt<-•1. ami tit <· 1li,;•·ardin:.r of th<' ~haft dri\'(' for 
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propellers, instead of which engines and propellers are mounted m 
streamline cars along the sides of the hull. 

With the knowledge gathered from Zeppelins brought down in the 
Allied lines, Great Britain succeeded in producing in 1 !11 R some 
very serviceable rigids, among which the H-3-l type of transatlnntic 
fame. The development of an original British ri~id dPsign just 
started when the Armistice intervened and ultimately cuused the 
virtual scrapping of the British airship program. As a result, the 
largest British airship laid down - the H-38- was sold to the 
United States Navy. This vessel, which is still in course 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 usc. An airship 
hangar 800 feet in length is h<'ing constructed with this end in view at 
Lakehurst, New J crsey, and a great amount of research work has been 
conducted by various government agencies for developing materials 
of construction suitable for rigids. The problems of duplicating 
the aluminum alloy of which Zeppelin girders arc built and of de­
veloping a sntisfactory fabric for the internal gas bags have in par· 
ticular bc!'n inv!'stigatcd. With respect to the former, American 
ingenuity succeeded in producing an alloy which is slightl.v better 
than the G<'rman product; it has the strength of mild steel, although 
it weighs only half as much. As to the development of n suitable 
fabric for internal gas bags, this has not yet b!'en achieved. but the 
Bur!'au of Comtrnction and Repair of the Navy Departm<'ut has sue· 
ceeded in producing a compound, or "dope," which approximate~ 
the impermeability of goldlwaters' skin and is but slip:htl.v heavier. 

llfinor JJevelopmeuls . .L In the field of nonrigid airships, the de­
velopment of intt>rnally trussed, streamline fins was a most original 
and successful American innovation, alongside of which should h<' 
mentioned the Gammctcr valve, produced by the Goody<'nr Company. 
The devclopm!'nt of this valve represents a great achievement in 
that n gns tightnt>ss hith!'rto unachieved is secured thcr<'by. 

An important contribution to the science of aerostatics has undoubt· 
edly been the discov(•r.v, in the United State~, of n proc<'SS whereby 
helium can be produced at comparatively low cost. 

H el ium has a lifting power of !l2.G per c<'nt. as compar<'d to hydro­
gen and is absolutE>ly non-inflammable. Although its prmluction 
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cost bus been reduced from $:!,000 p<>r cubic foot to about 10 cent~ per 
cubic foot,- a rC'markable achiC'vement- helium is still too exp<>n­
sive ·for conimereiul ust·~, uml exp<:>rimC'uts are continu<:>d to further 
reduce its prie·e·. The ~·is contl'mplntNI by the Navy fur nil-round 
aircntft usc will be a mixture containing l:i:i per cent. helium and 15 
rx•r cent. h_ydrugc·n. 

A large production plant is in the cour:<<' of cons:ruction at F ort 
Worth, T t>xus, in the vicinity of whidt large pools of natural ga~, 
eemtuining nhout 2 p<•r cent. of hC'Iium, exist. Supplies of helium 
arc us )'C't ''cry limited. 

The great changes whid1 occur in the buoynnC'y of air>hipg, mainly 
owing to a grPnter amount of radiant heat by dny than hy night.. result 
in a consiekrnhlc amount of gas nnd ballast being wnst<'d in naviga­
tion. To ovc•rcomo this drawback, exp<>rinwnts have be<'n conducted 
in Englaml with a view to condcn~ing the steam formC'd in the engine 
<·xhnust nnd it has hC'cn po~><ihiC' to coiiC'ct about SO pC'r cent. of the 
corn·:;pondiul! \\'C•ight of the gasoline burned. Ou thC' other hand, 
thC' possihili ty of usiu~ h,V<Iro~<'n as an cngiu<:> fuel has also been 
im·t·:<tiga t<·d ; it wns fouud that this <'1111 he done without danger, 
Jn·m- i<lt•d tllC' f.!"" is miX!'<) with hoth fu(') nnd air, nnd without im· 
p>tiring the maximum output of thr rn~rinr. 

Th C' gcu('ral ~hortng-<' of mnt<:>rinl~ during the war mad!' it nc<'rs;,ary 
to M'<'Olllmodnt<• mnn.~· nir<hip~ iu th ~ op<>n nnd to dc·wlnp ;;uitahln 
moctring arran!!e'm('nts for tlt<:>m. Amonp: th<' ~nccp~gful ~rhC'nll'~ dc­
visPd ma,v ho m<'ntion<'d the• dc,·<:>loprnc•nt. h_v the Briti ;;h. nf n monring 
tn>t>'~ to wh ie·h nourij!i<l nin<hip;; have hN•n moorc•d hy the nos<' in 
wind" up tn :>:! mi le•,; pc•r honr with p<'rfc>cl srrnrity. :\nnth<:>r in­
l);<'nions ~y,;lf•nt eon>i<h·!l in moor in;.r nir<hips in snitahlt• allc•ys clt•arrcl 
i 11 woods, wht'l'<' tIll'," won 1<1 h<' prntc•rtl'!l f 1'0111 I h<' wind hy t h<' IT!'!'<. 
Thi~ ha,; pt·nl'<•n ••u tin •ly practi ('nhle allll airsh ip$ ha1·e thus Wl'atht·rl'd 
wiud.< np to r;o mile·< JWr hour. 

A' if,• lllllll!oll /Jr/'r•loplllf'UI.- The• kit<' hallc)On, whi('h "'"" iun•llt!'<l 
hy ~l ajor von Par . ..:t'val aud ('apta iu ~i;.!~ff'ld in 1 ~ ~):~, wa~ c·on:-\id('T· 
ahly dPn·lopPd duritlf.! tl•e· war. ti r:<t in Fran('(' ancl lhC'n in ltnl~·. 
T lu· fi r<t itnpmv••uu•nt i~ du .. to Cnptaiu ( 'a•ptot of the• F rc•t •e·h AnuY, 
anti t ·uu~.: i~tt ·cl in ~ul,:-:riturin~ fnr tlu• ~~ylind ric·a l C'nn·lnpp Ollfl' of 
>ln•:unlin•· :< l ~:qw. anol in providiul!' on till' :<h•t·n tim•<· intlatC'd fin,;, 
whi,·lt ' """ rl11• pl:w• · nf tlw <:1 il:< :11HI tai l •·np;; , f tiJ<' P<ll':<l' \'al typt•. 
Tla i~ :H'l":Ul " 't' IIH'Il t iu~u rt ·.l 11 11h'l l •rt' < •t~ft•r ~taJ,i l it,· iu lt i!!h wind:-:.. 

~ ~ . . 
\\'ith tlu· :':I IIII' nhj•·•·t in ,.i,·w. till' Ttalian .\ir !->prvi ... e· prudm·c ·d in 
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1918 a kite balloon of s imilar features bnt which differs from the 
Caquot in that it has a spherical E:'nvclope. Thi~ so-called Avori<r 
Prassonc balloon was extcnsivf'ly US(•d on the I tal ian Front, whcrt> 
it rendered excellent service and proved c>asic>r to handle and capable 
of greater stability in high winds than the Caqnot balloon. 
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CHAPTER YIII 

MANUFACTURERS AIRCHAFT ASSOCIATION, I NC. 

Trustee,s 

Dn .• J OSEPn S. A~IES, National Advisory Cnmmittee for Aeronautic~. 
i\femb<'r of tlw fneulty of .John~ Hopkiu~ l lniversity. 

W. BF.XTON CRISP, Gcn('ral Couns<'l, Manufacturers Aircraft Asso· 
eiation. 

ALst:RT H. Fu:sT, President Manufacturers Aircraft Association. 

Directors 

ALBERT H. FLINT. L. W. F. Engin('ering Co., Coll<>ge Point, I,ong 
Island, N' cw York. 

GEOROf: W . Hot:STON, Wright A<"rouautieal Corp., K<'w Brunswick, 
N cw .J ers<'y. 

GLt:!';N L MARTIN, Gl<'nn L Martin Co., Cl<wclanc!, Ohio. 
F. J,. ~Ions F., Thomas·Mor;;e Air('raft Co., Ithaca, :K <'W York. 
J. K. RoBlxsox, .JR., Gaullaudet Aircraft Corp., East. Greenwich, 

Rhod(' Island. 
FRANK II. Rt:sst:!.!., Curtiss Engineering Corp., Gard<'n City, I.ong 

hlnnd, X cw York. 
W. B. STRATTON, Curti$S Aeroplane & Motor Corp., Garden City, 

I.on~ Island, New York. 
1 xm.HI i\f. {.; I'Pt:nct:, Acromnrinc Plane & :Motor Co., K<"yport, New 

,J ('rS<'y. 
G. )(. WILLIA~Is, Dayton Wright Airplane Co., Dayton, Ohio. 

Pre.~ident . 
I' irP·l'residr11t 

Officers 

. Aun:nT H. FLINT 
F. L. ::lloKSE 

Serrl?fary . FitAXK II. HliSSEI.L 
Treasun•r . Gt:onoF. H. HousToN 
Ueneral Mmlllfft?r and i hs'l. TreasurerS. S. BRADLF.Y 
Director of l11Jormalion LuTHER K. BELL 
Show Manager, 19-!0 . . WALTER IlD!PF.L 
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Me 111 ber.~h i I' 
AEBO>tABIS~ PJ.As~ Asn ~IOToR ('o., Keyp<>rt, New Jer&ey. 
BoEISO AIRPI.AN>: Co., S.attlo, Washington. 
BURGESS Co., Marbleh•ad, Musac·husrtt.s. 
CURTISS AE:IIOPLASE AND MOToR C'oRP., Ruffalo. New York. 
CURTISS E:soiNEERIX'G CORP., Garden City, New York. 

DAYTON Wa1onT AIRPLANE Co., Payton, Ohio . . 
Funn:a Bonv CoRP., Detroit, )Jil·hil(an. 
GAJ.LAVDF:r AIBCRM'T ConP., E»et ·Or..,nwi<'lt. Rhode Island. 
L. \\', F. ENmXEEKI~O Co., Colle-S!(! Poin~, Nt>w York. 
GLESN L MARTIS Co., C'le,·eland, Ohio. 
PACKARD MOToa CAB Co., Detroit, Michigan. 
ST. Lot:U:i AIRCRAFT CoRp., St. l.ouia, Mis'-'Ouri. 
Sn;aTt.VANT A~ROPLANE Co., .Jamaica Pl11.in, Boaton, Maesat'husetts. 
TltOMAS-MORB£ ,~\JRC&Af"T f'ORP., lthaea, New York. 
\\'f.&'T VIHOH<IA ArHCBA>'T CORP., Wheeling, \\'est Virginia. · 
\Y&IGHT AERONAUTICAL CoRP., New Brunswick, New Jersey. 

(ThP Sprin'"'tld Air('raft Corporation of Spring6tld, Ma~a., the £ngPI Air(ntl Corp. o' 
Nih•a, Ohio, the Standa.rd Aircraft Corl'· of Plainfield, N. J ., and the Standnd Aero Corp. of 
Plainfteld. N . . J .• hue ceattd. the manufacture of aircraft and "·ithdra-.·n from the A.aaoc:ia· 
t ion. ) · 

The ~Janufneturf'1'8 Aircraft Aesoeiation maintains rxecutive office.FJ at 501 Fifth 
A\·enue, New York City. 

T ilE Aircraft Year Book for 1!H!J carried the aircraft indus· 
try from the earliest times up to the signing of the Armis· 
tice, Xovcmber 11th, 1!J18. In the ycur or more that has 

elapsed, the aircraft industry of the .United States has successfully 
undergone the r!'adjustment necessary to the development of a n!'w 
means of transportation. In the four years ·imm~diately preceding, 
all the ener~ies of tlH' art had been applied to warfare. With the 
signing of the Armistice came this qu<'stion: 

Is aerial navigation to be a commercial factor, and if so, how soon i 
The first great move in awakening the consciousness of America to 

a fuller apprroiatiou of aeronautics was the preparntion for an acro:r 
nnutical exposition held in New York Cit,v, from March 1st to 15th, 
l !)19. 

AEIIOXA UTICAI, EXIIIDITI0:-1 01' 1911) 

Owing to the importuncc of aircraft in warfare, the United States 
and the .'\ lli<'d governments had takm every precaution to withhold 
from the public the full story of the remarkable development in avin· 
tion. As a means of safeguarding military plans in the Unit~d 
Stat<'s, Pre~ident Wilson, on January 1st, 1918, ismcd n proclamation 
plncing rc•strictions upon the private exhibition of airplanE's, equip· 
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mcut, or lll'rouautical engines in the lJ nited States. 
In preparing for the show in New York, the manufacturers ther1.~ 

fore had first to requ<·st the President to revoke the proclamation of 
11>18, whieh was done in another proclamation umler date of Decem­
ber 16th. Hl18. 

Oflh~ial permission being th\16 granted, the Manufuctun•rs Aireraft 
Association sought and obtained the cooperation of Army, N nvy and 
Post Office Air Service officials. As all the manufneturing activitil·S 
during the war had been under the direction of either the Army or 
the X avy, the n<>xt step wns to obtain thi> release for l'xhihiti~Jn. of 
th<~ equipment then cont rolled by the military and naval authorities. 
To this cwl the Navy Department desil!lwh•d Commnmlcr G. C'. 
W(•stervelt und Lieutenant-Commander A. C. Read, to cooperate 
with official~ of the Association and with a similar l'Ommission from 
the Army Air Service, which consisted of the following: 1fajors 
Henry J. Mill<>r and II. M. Clark, Captains L. F.. Rubel, Roy N. 
Francis, and J. S. 1\fnholl. and T,i<>ntenant John Tm~rk. The 191!! 
Show Committee consist<>d of: Inglis M. U ppl'rcn, Chairman; F. H. 
Russell, A. H. Flint, G. 11!. Williams, Fny J,. Faurotc, H. B. Mingle, 
S. S. Bradll'y, and R. A. Gn_, .• Show Mann,_rer. 

Exhibits W!'re obtainl:'d from the Army and Navy in such numocrs 
ns to fill Loth ~Iudison Square Gard<>n and the (i!lth R!',_riment Armory 
in New York. A total of 101 firms cxhibit<>d compl<>tc airplanes, 
inflat(•d balloons or aooessori<>s. It was the Association's aim to 
provide an l:'xposition which could fittin~rly commemorate the part 
which aircraft had taken in the war, and which could afford the pnhlil' 
a substantial glimpse into future a<>rial commerce. B.v means of the 
remarkable decorative scheme the interior of Madison Square Garden 
was transformed into an id<>nl landing field in a mountainous coun­
try. .At one end w11s u tav{'rn and at the other was u representation 
of the sea. '1fountains, forests, str<>ams and pastnrc land were de­
picted on either side. The effect was at once beautiful an<l im­
pressive. 

It is safe to say, we helieve, that no more historic exhibit. was ever 
h<'ld in .the l:nited States than this Exposition. The first Wright 
biplane flown was shown in th«> Armory, while in a corner of the 
Garden there was an exact dnplicah' of the ori~inal Langley flying 
machine lent by the Rmithsonian ln~titntion. Dnrin,_r the two weeks 
it continued, the Exposition was visit!'ll by thousands of p<>opll' from 
all parts of the United States, including numerous high officials from 
Washington. It was unique, and can be permanently recorded as the 
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' ' • '"""'" \·iew. 1\lutiison Square (:ard(>n, 1\ew \'od: , wh~re )la nufR(·tur~rs Aircraft . .'\ tisociation held i~ Rrst Pxposition. March 
W19. 
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first aerotulnti<'ul t>xpositiou to h<' held after the CC$Sation of hos­
tilities in the World War. 

The following is a summnr.v of the principal exhibits: 
~fASUf'ACTURF.BS' EXIIIOITS 

A IRf'I.ASt:s A:SO ~EAPI.A:SEA 

A&BOKARINF. Pt.AXF. & ~loTos CoMrASY, K<'yport., New .Jrrsfy. 

'fodrl .. !;0 '' Fly inA" Boat. Thrt·e·!W"ater ~port ma<'hine. 
Cto. AssAJ.[)(l & ('o .. C:E>noa , Italy. 

Exhibit S. \'. A. Ri(llnm•. Pursuit n•aehine. 
BOEISO AIRI,LAXF. ('o., ~rattlr, \\'af4hington. 

Model C·Ir4·S Seaplanr. TwcH~t·atcr Na,·al Training ~lachine. 
CA.~TJL£\'f.R AERO C'O!.H•ASY, :\'t•w York. 

Christmas " llullet.'' One ·s('ater monoplan<-. 
Ct:aTtSS AE.K<)J'L.-\ X£ & '10TOK <..:oHt"'KATIOS, Xew York. 

Modt•l HI·R. Two·tc<'Al('r C't')mhnt mat·hint! built for t :nitrd Stntr~ ~Axr. 

?.foch·l .JN-4 D·2. Two·~tntt>r trllining mat'hinc-. 
Modt•l 11 .:\. TwO·St'Kh:•r rumlmt ISt'I:RplRnc huill. for \ 'n,tt•d ~tRt•·N Xa\'y, 
Model )IF Fl~· ing Boa.t. Twv·l'ieater ~port nlat.'hin('. 

DAYTO~ · \\'RJGIIT J\I KPI.A~t; ('o~u·A~Y. DAyton, Oh io. 

D ll ·4. Twn·~t>nter c·omhat mat:hine. 
D }{.K. f' ' llon.-·ymoon Expn•~AA.''} Thn•f•·M('flh•r sptnt marhinr. 
'f . .J. ( " )lt·t4Mt•nJ!t•r.''J OlH·•Ht'Ul('r f' l1ort OHII"hint>. 

G AI.J.Al' Of;T AIHl'RAt'l' l'oHI'OHATtnS, Eul'lt (:n•c•n\\'idt, Hhodt• b land. 
Mnch•l U·4. Light homiJ(>r 'wnphuw. Twu·~c·att•r. 

•· Chunuu~· Flyahout..'' Two·~t·nh•r l"liJVft mawhinl'. 
<.:u:ss L. :\IARTIX ('olfi'AS 'I, (.')(•\' t· lnucl. Ohin. 

i\h.rtin Uumht•r. Funr·:-'t•ntc•r niJ,Zht hvmiJilll! nuH·hin('. 
I... \\'. F. 1-:XGl."\t:J::Hii\'O Cu., ('u)lt•gt· Pniut, Long 1~1111111. 

)100<'1 (:.:t t'' :;;hnrk."J Two·li4.'11t~·· · ('\Hnlmt mnt·h itu.1 • 

)lodc•l IIS·:!· f,. Thrt•('·~c·ah•r un\·nl patrol :o~t•a t,ha ut• . 

)lod('l \'11 ·1. (" S..·ngull.'' ) 'J'wu·~t·tHt•r :o.pu rt n~tu·hi nl' . 

PAC'KAHD )loTuH. t',\lt C'tHil' A:-<Y, l)(•truit, )l h·higlliL 
McHh.•l I ·A. 't'wo·,.C'nt.,~r ~JI()I't nuu·h int·. 

~T,\SHAHU :\Utt'KAt"l' ('cuu·oH.\'l'IOX, E lizah..th, >:t~w .J.·rl'4.'."· 
)lvdt-1 E · l. l'ur:.uit lrniuiug nuH·hint'•. 

THO)I.\S· :\IvRst; AIIH'It.H'1' ('mu•muno~ . llluuon, \\•w Yurk. 
)l(l(ll'l MB·:L ~iugl«.• · l>t•t\t('l' pu1·:-~uit lllltdtiut·. 

Modol :-<-4 ('. l'ingl t· ·~t·all'f t•nr. uit lrainin)! madoiue. 
1\lcM:IC' 1 S ·H. Tn n•l('nt t wu·1'4t'n lt•r ~purt wnddu•'. 

)lc••-ll'l s .;. Twu·l'(t•nh·r ,.;ith•·h,\'·l'l ith• :opttl' t mnd.iui". 
UX JTt:l> AIIH' K,\t"l' 1-:St:IXt:t:KJ :.O' c; ( 'nnl'uU.\TI O X . :St·W \'urk. 

('unadi~n ('ur(i:ol"l. Two·l>t•:tlt·r tr;~ i uin~ um~·l•iut · ul l:uya l Flyin~ Ccnp~. 

\\'ttiG IIT·)I ART I~ A I lt('lt.\ t''l' ( 'Oltl'(lU,\ T IH'\', ~ ~'\\' Hrnlll>Wit·k , :\ 1' \\' .h•f,..('_\' . 

Ltwning ;\lotw)•ln IH'. Tw• •·:-.1·:• t t•r l'Hllli•H t uwdt i lit' , 

)(uclPI \ ' E .f \ ' Hu;,!ll t. ( " Hhh•IJi n l.") Twu·s~.·ah•r ach·tuwt•d t ra iui ug ruut:hin(' . 

. \t: UOS'I'. \TS 

B t:Rfa:ss ( 'o~ti'AXY. :\lurhh·lu•a•l. :\lal>l>a t·hu:o~.l•tl::o. 

('Qr c,f >:u\·y l'·( 'hts:-' uirsh ip. 
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liiANIJFA<-'TIJREIIS AIRCRAFT ASSOCIATION, l!<C. 

t·o~~t:t'Tit'l!T AJH('RA.-T l'Olii'A!'OY, ~('W Ha\'rn, l'vnnedicut. 
Fr('(' Balloon, solo t,\'pt•. 

Gooovt:AR TtR.£ &. Rl'BBEK L'oMI'AXY, Akrun, Ohio. 
Caquot moMI R kite halloon. 

THE D. F. noooRI('II t'Olii'A:\'Y. Akron, Ohio. 
B·C"Iao• 1\al"al Airohip. 

A IRCRAFT EXOJXES 

AnowARINE I'I,A:<£ & )(OTOR C oMPA:< Y, Keyport, N~w Jer!M!y. 
Type L. 6 tylinuer, 130 hor8e·power. 

CURTISS AEROI'LANF. & MOTOR CoRI'., :\ew York. 

Type K·l2, 12 cylinder, 375 hor.e·power. 
Type K-6, 6 cylinder, l:iO hor~~<>·power. 
Type OX-5, H <·ylindcr, !10- 100 horse-power . 

D UESESBE.RC :\foTOR CmcrnRATIOX, Blb~abeth, 1\('w Jersey. 
'fyp(' Du('!ienh<·rg II .• IU <·,rlindt'r, 800 hortK'·power. 
Type Kin~:· Rn~o:atti, IH c·ylinder, 4 10 lo<or•~·power. 

HALL·SC'OTT )IOTOR ('AR CO)IPASY. San l'~rancir.ro, ('alifornia. 

T~·pto A-M, Hi rylinder, .J.)() hort:W:-power. 
LAWR£:-ot•t; AERO I-:sGISt: t'ORPORATIOS, Sew York . 

TJI"-' L · l ·lifl, :J t•ylincit"r, KU htlTKt'·J>tlWt"r. 
L AWRt::'IOcE ~Pt:RR\' AJKl'RAFT <.'ORPORATJO:'IO, Farmingdale. Long Island. 

Type \\'. ll. B. En~otinr, 4 t·~·lindE"n, :l8 hor~e-powt:r. 
PAC'KARU ).loroa CAR COMPA:'IOY, Detroit. ){ichigan. 

TyJl" I·A·744, II e~·linder, lliQ hurse·power. 
Type l ·A· Illll, 12 c,dinder, 240 horse·1•ower. 
Ty1)e 1-A-2025, 12 <·ylindcr. 440 horoc·powor. 

B. F. STt:RTJo;\'A:'IOT CoM"PA~Y, Boston, )la~sa(:hu~<'tlA. 

Sturtevant 5-A--&IJ%, R c:ylindt=>r. 210 hor~e pown. 
Sturtevant 7, I~ t•ylinder: :100 hortte·powl•r. 

TnOYA~·~Ioast; AtRt:HAtl CORPC)RATIO~, lth&l'at, Xl_)w York. 
Thoma" 8 -HO, K ('ylinder. 2.)() hor!IP·pOWC'r. 

Tu~ AEKO E~OJ~E C'OMl'A:'IOY, ~t·w York City. 

IK ('ylinder rutatry t,\' ))('. 

\\'RIGI-IT· \lARTIS AIK('HAt-T CORJ"ORATtO;oo;, New Brunawi<'k, !\ew .Jt"r ~'>t>y. 

Hispanu-f.;uila· K K <·ylinder, 16:J hor~e·power. 
Hiapano·Suiza·H, H cyllndt•r, :125 horse-powtr. 

Albatroe pur~uit marhine. 
('a proni t ri platu;• n iJ!ht homiH•r . 

Fokker pursuit marhin<'. 
Handle~··l'ag• night l>omber. 

French barrage balloon. 
Propaganda balloon. 

ARMY ExnJDITS 

AIRPLASE-8 

J.::\.-4 hospital airplnn•. 
:\' it·upurt JHir..,uit nuwh ine. 
s . ..: . .; pnr~uit lltt\(•hinf\. 

SpRcl pursuit ma('hine. 
BAI.LOOSA 

Kite balloon-wineh. 
Paraehute. 
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Photographil~ t'Xhihit. 
t!unnery, bombs, etc. 

AIRCRAFT Y &AR BOOK 

~A\'\" EXIIJIUTS 

-.~.,s . r. .. Fl~·ing Boat. ~a"y patrol s~aplane. This wa~ a &f)(>c•ial diAplay craft, ont· 
half of which was ex1xu•t'd to show detail construction. 

Loenin~t ~1 -2 seaplane ( Loening "Kitten "J ship-plane. 

The A('ronnuticnl Exposition providt•d the answer to the query 
pr<"·ion~l_v nskc•d. From March Lith on, the Manufacturers Air­
craft Assoeintion has bc•pn activ(')_v cn~agl'd in the e<lucation of the 
AmPricnn people to t.hP truth of aeronautical possibilitiPs. 

)fay 2nd to 15th, thf're was lll'ld in l\fncon, Georgia, the South­
eastern Aeronautical Cougrcss, in which memb<'rs of the Manufac­
turers A irC'raft Association partici pntt•d. This coni-TTe5s gn•at l.v ac­
celerated the movement. among Anl('ricnn muniPipalities to e$tablish 
landing fields and thus make cross-country flying possihle. Tht• 
Army, Nnvy and Po~t Ofliee ,\ir Servi<·ps were r<•prC'S<'ntPd. T he 
most notable net of the C(>ngrc:<s wn$ the ndoption of a s<•t of re&alu­
tions which urged the fornn;lntion by thP l · nitPd Rtntes Gu\'<'rnnwnt 
of a fixed at•rmumtical policy, the S<'nding of nvintiou mi~~ions to 
('cntral and South AlnPricn, reC'ognition of the intcrnntional fcahtr<•s 
of aerial navigation and the principii' of fPdt•ral conlrol within the 
l_;nited States, and the establishment thron~hout the nation of muni­
cipal landing fields. 

On Angnst 22nd, m('mbPr$ of thC' .'\$sociation, iuelnding th<' GIPnn 
T.. ~[artit; Company, tht• CurtiRs Aeroplane and ?.fotor Corporation, 
and the Dayton Wright Airplan<' Company, participatNI in tla• cui· 
minating cv(•nt- aerial mail day- of Cleveland aviation wt•<•k, 
hdd under the anspicPs of the ClevPland Aviation ('Jub and the 
Cleveland Cluunhcr of Commerce. ,\ t a lunch!'on on aerial mni l day, 
following a ~p<'Pt'h h_v Otto Prn!'g!'r, S<'('o)nd A~Si$tnnt P ostmastPr 
Gen('ral, resolutions w<'rl' adopted mging the extension of the n(•riul 
mni l throughout the United Stntes ~~~ rapidly as po~siblc. 

As this book go<'s to pr<'s~, pr<'parations at·c und<'r way fnr an acro­
nauticnl exposition to he held J nnuary 8th to 15th, in the Coliseum 
in Chicago, Murch Gtb to J:3th, lfl :W, at tlw ilst Hcgiment Armory, 
New York City, and probably for a show in San Francisco. 

The detailed story of nerouantical achiPvt•nwnt since the signing of 
the Armistice is best told by the individual industrial accounts which 
follow : 
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AEROMARINE PI.ANF. AND ::\IOTOR COMPANY, 
KEYl'OHT, ~EW .JEHSEY 

MAIN O•·ncr.s, AtRPt.A~•: A~D ~IOToR F' A<:TOKJES, Keyport, ::'\ew Jersey. 

SALES A~D AOI'JSORY E:<ot~E>:tii:<G Or.·wt:, 1800 Times Buildin(!, :-<ew York Ci ty. 

Pretidrt~l . 
1' ict'• Prrtidt-n t 
s~rrtary 

Trtoturcr 
Manager 

Offi<ero 

nircrtort 

• bOLlS ~1. UPP&IICU 
,JOliN \V, G£:"R)lAN 

f:. ntR. NEWMAN 

Al!Ut.:ttT Jo~AUX 

E. DEB. NEl\'KA!'f 

Isous M. UrPucu E. olill. NEWMAN 

Joux \\'. GY.K)IAS 

.4 irplarte Div itiott 
Adr:itory £rtgi'llt'tr C nAar.£:H F. \VtLLA'I.D 

EttgiMtr ,,. Clusrgr, K typort . . Vew ·'"''Y . PAliL 0 . ZutMEIIYAN'S' 

.l/ otor D•'•'iaioll 
In Charge " JJ '' .llotm· /Jivtsion . CU.\Rt.f.l't Jo'. \VtLLA.&O 

Chit>f /Jttigning f:ngiHt"tr , ·· /1" .1fotor /Ja'risiun . . R. K LAYMAN 

].,. G'Aorge ·• IJ '' J/otor /Jiri1iort . Jo~t:a~n J. lioLAND 

ARMJST J('t : l ·lAY, 1!11 ~, fonml thl' At>romnrine Plun<> and Motor 
Company in prodnctiou 011 11 lot of lift.'' Aeromarinc :\[ode! 40 flying 
boats of 11 thr<"'<' lnuu.lrc:>d m•whinl' Nnv.v order. .\ ,. thPs<' were to 
bave been mwd for trnininJ! pnrpos<'s, till' Xa''." suw fit to n·dnce tlw 
order to the qua otit.1· in prodnC'tion, nnd the lot was completro in the 
early part of l!ll !l. 

Extcns i\'1' cxp<•rinll'nt nl work wns C'l\rri<>cl on <lnrinj! th<• winter 
with the ~lodcl ~0 tlyin~t boat., r<•snltin,.: in sumo ~lij!ht chnn!-,"1'~, 
which made it an idcnl "pnrtsmnn'~ lxmt. Thi>< n<'w ltlll<l!'!, known 
11,; the .tO " C," was put in pr01lnct ion upon th<> completion of the 
Navy contract. 

In the mrnutimt' cxp<'rimrntal work progrc:;,.<'d on n tlm'C pnsst•n­
g<.>r flying bout, eqnipp(•d with the Acromnrine )fodcl~ ' ' L," "B '' 
and Hi~pauo-Sniza motors, rcsnltin~ in placing on the market the 
50 I,Y)X' flying bont. l'xhibitc:>d for th<' first time at the 1!)1 !l X ew 
York Acronnnti<·al ExposiJion. As thl' passengers in this model arc 
enclosed in 11 sound and wcnthPr-proof enhin, it became known as the 
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1. Arrornarine Plating J).-partment •. Jul.\-. WW. !.!. ~;ngint>t>ring Ut·p•trtmeut • 

• Juh·, 1010. :J. Ollll4·n Tt""tinJC \ltu·hirw iu .. \t•rouuuitw ph~"'intl lahurator~ . 
• Jul\, IDJt). 4 l..a\rnan "llotur Uquutnu·nt. \t·rotn•ru1~ l,lanl ."i. \\ood 
mill, AtromiTint l'lant. 

( oo~l 
<. 
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" Limousine Bout," and crea ted stl<'h favorable comnwnt ut the expo-· 
sition that 11 nmuh<·r of orders wcr<> plaecd. A :Mod••! 50 was sold 
to the Aero Limit<'d and nM·<I on the X cw York- .\tlnntic City Air 
~crvicc Hout<•. 

Aft<'r furtllf'r <'XIr·n~i,·c <>xp<'ritn<'ntal work with tlu· two passenger 
c·nhin. it wa,; d .. •id<·<l to try out n flying- '""" with tit" pilot, as W<'ll 
as the pn<scng<'rs, includ<'d in the c:nhin. This moeltine, while it 
was not pln<•<•tl <Ill tit<• lnark<·t, was ),)l)kt·d upon wi th nllll'h favor by 
the pilot and pa~s<·nw· r> on t it<· t<'<t flig-ht>. It a !forded complete 
prot<•etion against the dt·nu·tlts and mild<• po">ihl•• •·onn•r;;ation he· 
tw<•t•n pilot nnd l"'~st•ng<'rs. 

Ht•nlizi11g tlw dL'IIlan<l for a 111adtill<' with a mHitiplicity of motor~ 
powerful <·twugh to ~:nrry a uumlJ<•r of P"""''ng-<·rs, th<' eonstruetion 
of n twin lnotor<•<l, li1·., Jl"""''ng"< 'r •·nhin fl,,·in!(' hoat wa.< st:\rtc'<l. This 
machin<•, known us tltt• )lod<•l tiO, pt·olni:<<·s to ht· ,·,·ry stwcc:;sful as n 
pns><'lll!<·r hoat. 

Althoug-h th<• Acrotnurin<' Plan<.• :uul )lotor (', •mpuny hns coufined 
its prodtll't ion l'tfotH to !lying- hn<ll>, th(• land lnadtin<· ha ~ not hi'Cil 
m·Nirlllkt•d, in nn <·xru•rim<>ntal w:\y. lluri11_!!' · th<' year the ~lode! 
)1. L. Tl~t·•·•·-l'l:ll't' trnct•Jr airplam• was dl'$i!('lh'd <IIIII built. 

!luring- t il<' !!1]!1 :\<'l'llllauti<·al Expos ition tl11· :!7th (~''"'York ) 
I livis in11 I'Nurtu ·d from Fmn•·•· oil tl11• / ,r•rittll/1111; n11d it was d<·cidcd 
to 1:(N'<'t till' sn ldi<•rs hy a ir. < ' .• J. Zilnni<'TIIlann, d1iPf t<';;t pilot for 
tlu· Colll)l:tn.'·· ,·olnntl•<•rt•tl to 1'111'1'." on t th<· <'<)tnnti<>iou with n ?llo<ld 
40 tlyinj! h<>at. :\•·•·or<lin!('ly 011 )lnrdl 4th a p:wkll;!<' ftf l<•tt<·r~. <'<~II· 
>igtl('d to tltt• <'OIIllllllll<h•r, Wll> l'lll't'i<•d nut 1111<1 lill'rally pnt on hoarel 
tlw >t<':tllll'l' J.y l'ilot Zilllllll'rtll:tllll. It WllS ll<'<.·•·~>llry to !.ring tit" 
tlv inu· boat Yl'l"\" . (')o:'.t! tu th(' l'PHI' nf tlu• :->ft•aJHPI' t() Hlakt'\ (:llrtain t1u• . .... . 
tll'lil'l'l'\". 

Lat<:r. Otto Pr:tq.!<'t', St'l'lllld .\<:<i> t:tllt l'n>tttta:<tl'r ( :e'lll•r:ll, onl<•l'<'d 
th<' "xp••ritlwllt 11f tl• ·l in·rillg- 11111il hy airplmu· to 11 >h ip at "''" · .\r­
•·nnl illgh· Tlunnll~ :\. l'att<·ll , l'ostnlll>le•r of );,•w Yo1·k Ci tv, with 
till' ,.o;,l;,.nt tinn of I lal'id l.i1ukty nf tit<· ln t<-mntinnal )! .. ~cuntilt· 
)lariiH' atttl lug-li:< )1. l'pp<•l't·ll. !'l'(•sid(·nt <lf tltt· :\<'l'<'lllll l'i iiC l'lane• 
aud ~luttW ( 'uutpany. arran;.rt·tl that du• <'XJwriuuo nt Itt• undrr·tak(·ll on 
tlu· \\'hire · ~1111' l.i tu•r . l dri11lir. >ai li11g- from ~ .. w \'ot·k .\11gn.<t lith. 
1 !II !I. Tlu· .\ <·n>llt:trill<' ~lodt•l ·1 0 " ('" flying l••at, t•sp"·ia lly 
I'<Jili pjw<L wa; n<<·cl. 

.\ ltl totr:.dr the · Wl':t tlll'r <'ntulirions W<'l'l' I'XI'< 'I'tli ngly nnf:ll'<)l'ahl<> on 
tl 11 • lnorr ti n;:· ••f tit<• l i th, it wa.< de ·<· icl<•cl t•• •·a rry onr t lu· J•r••·arr:tllg<•d 
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AEROI.UJUNE PLANE AND MOTOR COKPANY 151 

plans. Pilot Zimm!'rmann with Richard Grcisinger, as mechanic 
and operator of the mail dropping device (which had been worked out 
after da.vs of careful experinwnting at Kc~·port) started from 86th 
Street with the· bng- of mail nnd ~u<~<·,sfully dropped it on board the 
steamer at 2 :10 o'<"lock that afternoon, one hour and forty-five min­
utes aftf'r the vr,;;l'l had saikd. 

From time to time dnmag-rd machirw~ have been sent. to the factory 
by insurance companies aud ilHlividuals for n·pairs. C'onsiderahle 
work bas been done on privutc·l~· owned J. ~.-+ land machines, which 
bad either been through erasll<'~ or wert' in need of general over­
hauling. 

Toward the end of tho sumnu•r the air sen·ice ,eJ~>cted various 
companies to rebuild D. H.-4 fighting planes into D. IL+B machines. 
The Aeromnrine P lane and llfotor Company wn$ first gin•n a con­
tract to reconstruct ~evcnty-fivc of these planes; and later the order 
was inert•ascd by fift.v, making a tota l of one hundred and twenty­
five. The first order was completed fully a mouth ahead of tho con­
tract time allowance of ninety days. 

At the requ<·'t of the X nvy, bids were suhmittt•d for three machines 
designed and built according to specification~ for ship airplanes. A 
contract for three machines was awnrded, and they were built. 

FLIOHT OJ< AEROMAI!JN~; ~JOOt:L +0 DO•\.'r 1-'1!0~[' XEW YORK 

TO HAVAi"\A, t.:t;BA, AN'I) RET IJ R~ 

As it was necessary to send a pilot and mechanic to Cuba to open 
a passenger service hetwctm the I sland H<.'public and Ke~· West, 
using a Model 50 "S" and a 40 " C" flying boat, it was decided to 
send the two men by air in n 40 " B" flying boat. This machine 
arrived in Key West nft.C'r a flight of twenty hours and forty-five 
minuh's nud from there cscortrd the othrr two mnchineg to Cuba on 
their rnaidr.n trips. thus rompl<.'ting the first trip from New York to 
Hu,•nna by airplnnr. 

And on \Vedn<',;dn.'·· D<·cr.rnlxor !'lrd, 1(11!1, the :\ rromnrine Mod<'! 
40 " L" flying boat pilot!'d by 1\£ r. Zimmermann with Hichard 
GrcisingC'r M m<'ehanic, and APrO. the hull pup ma,;rot, rC'tnrned to 
the Aeromarine Plnne and )fotor fnctor.v, having complet('d the first 
trip by nirplnue from ?\t•w York to Havnnn and return. 

The )[,,d<'l 40 hout wn,; flown to Huvuna, not so mllrh to allow 
Pilot Zirmrwrmnnu and Mechanic Grrising'<'r to aid in ~tarting the 
first air service between K ey West and Havana, but to thoroughly 
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AEROKARINE PLANE AND MoTOR CoxPANY 153 

test in actual service two types of aeromnrine motors, which later 
wt>rc to be put on the market. .Tht>y arc the ~Iodcls " lr6D" and 
'· B-8." 

The "L-GD" is a direct drive, 6-<:ylinder aluminum block motor 
with a removable bend, camshaft and valves being located. in this 
head. It has shown remarkable efficiency in oil and gasoline con­
sumption, both on the block and in ftyiug tests. As a tried and 
proven piece of machinery, the "B-8 " 8-<!ylinder, Vee engine has 
nll't with west success, it having been used in the 1918 trophy con­
tl.'st where it made an excellent record. 

The Model 40 flying boat left Ke~·port, equipped with a "B-8" 
motor, on Monday, October 27th. The Wl'nther up to the t.imc of 
starting was so foggy it was dwmed advisable not to mnke nu ~~artier 

start. The fog then lifted sufficiently to warrant bc!ginning the flight. 
The boat pnssed Deal Bench 2:i mim1te,; later, but rnu into fog 

so thick it was necessary to fly cntirel.v by compass. J,ater, it was 
decided to land in the ocean and wait for the weather to clear a bit . 
As au hour\ wnit did not improve conditions, Pilot Zimmermann 
ugnin took the air and flew a course ht• thought would take him down 
the coast. After a few minutes' flying he n~nin landed and found 
himself in front of a hangar at Atlantic City. The weather con· 
tinned unfavorable $0 he laid over until next day. 

Thl• fli~ht was n•s-umNI next mornin~r. At AS-<ategue tlw ship wa~ 
refueled nnd guided to }[anteo, North Carolinn, where it wns decided 
to spend the night. Thig city is only n few milt•s from Kill Devil 
Hill, the scene of the Wright brothers' early experiments and first 

Leaviug }fantco the next mornin~ and pussing )foorehead City. 
Southport, Korth Carolina, Bcnnfort, South Carolina, the voya~r(•rs 
made n Iandin~, finally, four miles from St. :\n~ustine, Florida. 
wh1•r1• 11 ~rnllon of oil Wll~ ohtainl'd from a motor hol\t nnd till' flight 
resnul('rl tCl St . .Anj!llStiuc and them•c on to l{ey West. Aftt•r two 
du_y,; spt•nt in clumgiu~r nwtors th<' bont was r<'ndy for nnothl•r flight 
and the two scn ·icc boats were nsscmbled. 

l>cluy:;, due to improper custom~ pnpcrs, pns~porb, eh·., prc•vcntt•d 
suiting from K<'y West lx-fore ~ovcmber H>th, whrn the tlm.•c fl_,·ing 
bont~ SC't out. Darkni'>S cwertook the " fl<'et " hnlfway h<'tween K t>.v 
West nnd Ilnnuu1, bnt nidt•d by n ~pot li~ht cnrried h.v "Admiral " 
ZimmNmnnu nnd guid1••l by compass, thH "flf'llt " sighh'tl "El 
)Jorro" light, four miles to port of the course; and heading about 

Coogk Original from 
UNIVERSITY OF MICHIGAN 
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accordingly, made a safe landing in the harbor. CuM<>ms formali­
ties finally permitt<'d the tlmw machim•s to ride at anchor under the 
protE'cting walls of El )fc)rro ca~tl<' whNc till'.\' crPat<.>d a 5CnS<ltion, 
these harbingers ,·,f th<' future in a cit~· who:<c heart is alwn,vs open to 
those who navigate the sc•as. 

Pilot Zimmermann ~c·t ont on the return flight in his flying boat the 
morning of NO\·cmber l!lth. The• return was much the same a~ the 
ontwar<l voyage, cxcc•pt bad weather and strong head winds W<'l"C en­
countered, greatly delaying the flight. and n('(·e:.:sitnting 11 stop-over in 
K ey West, Savannah and Hog l $"lnnd, Virginia, to await b«tter 
wenth<'r. During the last two days of the trip, Zimmermann and 
Greising(•r snffC'rcd considerably from cold, not being equippe-d for 
cold WC'atht•r fl~·ing. This wns the first round trip betwe('n Kt•w 
York and Havnnn. 

~Iotor devclopmc•nt, whidt has rn'<'n nud<'r way for ~mue ye-ars 
past, has progrcsst'd rapidly to tht• JWrf<'<!tion of two g('neral types of 
motors, the }.Indc-1 '' TrfiD " and the " R-R." 

The "L-6D," a \'ertical 6-cylintlC'r motor. tli.•\•cloping tllO horse· 
power, has betm look('d npon favorably b.v tlw N nv.v for some tim<'. 
One motor was deliv('re<l to the R nrC'an of Standarrls and tC'StC'd for 
more than !)O hours, making a ver.'· cr!'dirabl<' ~howin~. T<'n motol'!l 
of this type, incorporating various suggested chang<'s, werf' con­
structed at once. 

The type "R-S" motor, which wns ust•d for thl' ·llf nrin(' Tmph.v 
Contest, has been dev!'loped to a high point of perfection. A n<'w 
and improved type of this motor with th<' cylindcl'!l at forty-five 
d<>grecs instead of ninety has h<'<'ll built. 

Various additions to plant ('<tnipmc•nt hnv<' h<'<'n mn<h·.· including a 
complete new set of production machinery fnr the "L" motor divi­
sion and many ~pccial mn<'hin<'s, mnon~ whi<'h i~ n ('rlmkshnft ~rindC'r. 

A prorwll<'r dcpartrn(•nt with I'<Jnipnwnt suffi<'ic·nt to prodnce pro­
pellers for the totnl production of airplan<'s nnd spare parts has 
))('(•n established and is in good working ordc•r. 

Thus, during the last year, the Acromarin<' P lane and )[otor Com­
pany hus built and exhibited the first cabin flying boat sold for com­
mt•rcial n~e. (Model 50.) 

Perfected a two place sportsman's flying boat. (:\fod<'l 40.) 
Designed and built the first fly ing boat used for pnss<'nl-,'{'r scn·ice 

between New York and Atlantic Cit.v. (Model GO "S.") 
Designed and built the first flying boat used to carry mail to a 

ship at sea. (~fodcl 40 " C.") 
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i),·sigu<'d aud built tla" tir·st tlyiu;:: l••at to <lHI'I'." a •·omuwr('ial 
travl'lcr 0\'1'1' his h•rritory. ()lode·! -HI" ( '.' ' ) 

Dt•"i~wd awl built tlw first tlyiu;:: huat, iududiu;:: tia(• motor, to 
c·nmpll'tl' tlw trip fmm :\1•w Yolrk to Hanuut, uucl rc·turn. OlndPI 
~ 0. ) 

Dc·"il!tll'd nud built 11 th·e pus,;c•ug-<•r twiH-<'III!'iru• tl_,·iul! hoat. 
O!od<'l fiO.) 

Fini,;hed o nm·y c•nntrart for tmininl!' tlyiu;:: lw>M<. O!odc•l ~0. ) 
!)p,;ig-tiC'd nud !milt thn••• spc<'ial tiglatiug ship airplarw< for th(\ 

Xa,·y. (l\!oclc·l A.::;.) 
HPhuilt Oil(' huudrPcl and twenty-fh·c J). II.-~ Hirplmws on nn arm_,. 

<·out ract. 
('nmplc•t<'<l th<' <'Xpc·rillll'llt.lll "·nrk on two <e•parate typc·s of air· 

plan<' motors. (l\!odcls " L·UD" uud " B·ti.") 
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THE BOEING AIRPLAXE C0:11£PAXY 

PLA:ST- Georgetown Station, Scatth.•, \\'atthington. 

Officer• and Directors 

l 'iu·l'rtli<lnd attd Oeural J/anager . 
Secretary aM .-tuiatant to the Pretideul . 

w. E. iloEINO 

F.. N. GOTr 
J. T. HARTSON 

ON the afternoon of No,·cmber 15th, 1916, a small group uf 
sportsnl!'n stood on the landing platform of a large hangar nn tlw 
North 5borc of Lake Union, near the cent<'r of Seattle. lntrrcst wns 
intt·ns<! in this little group, which was fonned at the in8tance of W. E. 
Boeing, for the purpose of contributing to the development of aero­
nautics. This da,v wa5 to witness the first flight of a machine repr~ 
Smiting their combinl'd (•ffort. A small seaplnne had just left the 
hnngnr. With its motor idling, the machine stood off the landing 
platform, a beautiful picture against th<' blue wat!'r. Suddenly, 
with a roar from it~ motor, thr maehinP gatlwr!'d headwa.'·· an<] with 
the <.>nst' of a !K'ngull, gracefully l<·ft th<' ~urfn<'<' of th!' lake for the 
first timP. A eh('('r w!'nt. up from th!' little group. Onl.v tho~c who 
have fir~Jlly h<'ld to a d<•fiu itt> principlr. ov('r months of <'ffort, can 
appr<'<·iat(' their enthnsin~m, for this product of their id<'nl~ was the 
first American dl'sig·n!'d plane to combine symmetric and assymetric 
stability. 

Th<' new marhine was original. I t was a hiplanr combining 50 
p<'r c!'nt. stagger, 17 4 Vz degrees dihedral, 21;2 d<'.gre<'s dt'calagp, and 
the use of balanced elevators entirely eliminating the horizontal 
stabiliz!'r. This combination gave inherent stabi lit.v, both lateral and 
l<mgitudinal, and did not in any way detract from the controllnbilit,v 
and ease of operation of the machine. Rather, the controllability 
was increased, for f('w seaplanes can p<•rform the vari<'ty of ~tnnt~ 
of which this type is easily capable. 

Rut this machi1w did not represent the fir.<t effort of this l(roup. 
In the ~ummer of l!IH;, Mr. Rn!'ing' lw<onm(' gr!'ntl.v inter!'St!'d in 
a<•rommti<'s. In 0<'tOIX'r he hl'g'Bn flying instru('tion nt the Gl!'nn L. 
::lfartin S('hool in Cnlifornin. On thC' l'ompl<'tion of hi~ C'OIIrsco, <'nrly 
in l!llG, a mach in<•, ::lfod<'l T. A. wa~ ord!'rP<l from the 'Martin factory. 
This machi1w \\'llS deli\'!'r<'d in ~!'nttl<· !'nrly in til<' sprin~ and neti\'P. 
flyinf( undt•rtaken. Not satisfied, howt'VC'r, with thC' limitations of 
flying an already d<•velopcd machi nco, l\[ r. Bocin~ gathered tog<'ther a 
group of technical assistants and h<'gan the design of the first "Boe-
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ing" platw. The craft was along orthogonal lines corresponding 
with current practisc, aud wns known as the B. & W. model. By in­
stalling the twccssary machincr~' in the hangar which bad been built 
to house the .Mnrtin plane·, tlw construction of two of these models 
was eommcnc<·<l. Th<' first flight, with ~Ir. Bocing as pilot, was 
made on J unt• :!!lth, 1 !II U. 

By this tiuw it wns found that the business ncccssarv to the con­
tinuance of ••xperimcntnl work could more t>asily be car~icd on in the 
namc of n corporation: Cmtsc>qucntl,v, on J ul.v J;"i, lfll6, thc Pacific 
Ac~ro l'roduc~t~ Company wn~ organizrd and the activiti<•s taken under 
thnt nnmt•. T.nt .. r, on April :lO, 1!l17, the name of the corporation 
was chang<•<) to th<· Hot•ing Airplane C'ompan.v. 

The original plnnt opPrnt!'d h~' thP P>tcific A<'ro ProduN~ was 
tnkl'n nvcr in the ~pring of 1917 ~ud consisted of one largt> two-story 
lmilding, lrK·utc•d on thl' Dnwnmish Hiw•r, jn~t ~onth of the ccnter of 
the <:ity. Tlw tf<',ign and <'onstrnction of tlu• first di~tinctly "Boe­
ing " plnnl', wns carri<·d out at th!' T.akc linion hangar, and was fol­
lowed hy 1111 cxl!·n,in· St>ril'$ of (•xp<·rimrnts on pontoon design, that 
ended with tlw 'ucccs~ful d<!Vt>lopml'nt of n twin float landing gcar 
which wn~ ns<'d on thl' ~IH'C<~:ding modc•ls. 

Both tht• l initr:<l Statt·~ Arm,v nnd Xm·y Wl'rc qni<:k to rccognize 
the nl('rit:< of the new Bo<•ing plunl'. Expcriml'ntal ordl'rs \\'<'re soon 
phtc<•cl for trnining machine~ of thi$ type. Tlw T~·))(l E. A. wn~ de­
veloped forth<· Army nnd wns a" &wiahl!' S(•at!'r" training nHll'hine 
powl'rcd with th<· C'urti~s 0. X. X.-:l. cight c~·l inder 100 hor~c-powcr 
motor. Tlw Xuvy plaCI·ci >111 experiml'ntnl ordc·r for training ma­
chines vt•ry ~imilnr to thc original typl' powl'rcd with the Hall-Scott. 
A. -7-n, 100 h<>r$P.·powl'r motor. Th!'sl' muchin<':< W(•rc tl(•]i,•cred to thc 
Training l::>tation nt Prn~•u~oln, Florida, ~oon Hftl'r thl' d<:elaratiou of 
war, whl're t•xhuu:;tivc test~ proved tlwir adaptabilit,v to the training 
of Naval Avintur:<. A~ n rcsnlt of thl'5<' tl'~t~ ;;o m!l<'hineg were 
ord<•rrd for n8!' at the Sun Ui<'go K avnl Air ~tat ion, nnd d<'lin•rit•s 
W<'l'e made in till' spring of l!llR. 

('ontinning >~long the lin!' of exp<'rimcnts on thi8 typt•. till' Navy 
rcqu<'st('(l u th•n•lopnH•nt using the single flout. 1 i$ dcgr!.'<:>s dill('<lral, 
aud tht• Curti"" 0. X. X.-:i motor. Thl' typc C.-1-F. was therefore 
compl .. t<•cl and dt·lin•n•d to till' Hampton Tionds Xll\·al Air Station for 
tc:;ts. 

In ordt•r to hundl!' qnnntity produt'tion during the war cmcrgt>nc.' ·· 
the original fuctory wns grently enlargcd by the addition of scvt'ral 
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building>;. Throu!-(hOut <'vustruetiou one cardinal prin('iplc was 
maintained. Thc BoPing plant was to bt' an ideal aircraft factory 
and therefore mu~t be ~rlf'<'onta inC'<I. A 11 operations neccssary to 
thr construction of rnodt•rn nircrnft could oo pcrforrm~d within the 
plant and as a rcsult a high ~tandnrcl of workmanship was maintained. 
To bui lcl up this stnndnrd hns always bccn the idcal of the Boeing 
organization. 

I n th<• RUm mer of l!ll R, tltc• C'Ontrnct for training plant's having 
bet'n completed, tht' X nvy rc•cpu·~t!'d that the efforts of the company 
oo tnnwd to the production of the ~nccc::;sful standardized fl,ving 
boat, known as 1\Iodcl II. 8.·2-L. Tlti~ craft was u~ed cxtensivelv for 
submarine patrol and con,tal obSt'rvntion on both sides of the Atl~nti<'. 
The H . S.-2-L flying boats wrre much larger than the training plane~ 
and made nect•ssary tlw C'onstruC'tion of additional facilities. 

Pur~uing tht' prnetisc follow!'d in tit!' pn•vions buildinp;l', a new 
assembly building was complett'd, cmhodying tile mill eou~tructiou. 
This builcling is 200 fc•Pt long hy 1 ;,() fc•Pt wid<', and has a clt'a r 
floor ~pac·p 200 fC'rt lone: hy 100 fPt't widl' with :Jo fc•t't ltradroom. 
The farsightt'd policy o{ providing a room of this size is shown in the 
pre~cnt t t'ndrncy toward thc• ch•,· .. Iopult'nt of Pxcecdingl,v large ma­
chines, and this room is of nmplc size in whidt to assemble the ;;nper­
air<'raft. of the? twxt fc•w years. 

With the signing of the Armistice aud it~ accompanying canceln­
tions, the company was pcrmittC'd to finish only twt•nt.v-fh•e of the 
H. S.-2-L t.vpc. Tht'<C wc•n! delivcr t>d in the spring of 1 Ulll nnd t'm­
boclied ~cvcral changr~. madc at the re<1ucst. of the BO<'ing technical 
staff, which greatly incrca~cd tlw pfficien(!}' and perfornumce of the 
mach in<•. 

During the wnr c•mcrg<'n<',Y tlw pprsmmel of tit(• organization 
attaincd a high stat<' of Pftici(•ncy. Tht' long int.t'rC'st shown by Mr. 
Boeing iu fostering !Wrounutical dt',·clopnwnt had pluced him in a 
unique pcl<ition. As Presidcnt of the company he not ouly gave his 
active int crc~t to the executive dcvclopmcnt but his influence in the 
dc~ign of the various modt'ls had b<'t!n a practical help from the sci­
entific standpoint. 

Throughout tht' ('mergt•ncy the cxt('nsive executive and manufactur­
ing expc•rit'nC'e of E. N. Gott., Vicc-Presidcmt and Gcn<•ral :Mnnager, 
has c!Ontributcd matt'rially to the sncc<'ss and finn! formulation of thl' 
organization. Coming from the Griffin Wheel Company, l\f r. Gott 
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1. Ut·nf>ral \'i(•W ,,r Boein;,! Plant.. -.?. HurinJ! ~ln"ldnt• !"lu•Jl. :t Uo~>ing .\l'l .. ,•rultl_v 
J)('pArtment fr·nn Jll t •J.:t: lllillt' n,·,ur. -1 . r:.win;.: ...... l"l'lllhl,\ ' Hunm ;!IJO ,'( ] WI with 
:10 fl'1'l of he"d l"t'Hl lll. .t. Htwin~ )ln•l•·l E . .-\. Su,·ia l ~·a t••r TruinintJ 
Vlanc-. 13. :\rrh·nl at ~t·nttle t.f Fir~t .\t>rial ) lnil. )lo.rdt 3, 1~19. \\'. J:.:. 
Doeing, Pilot. Edward Hu~bard, :\•sistant. Pilot. 
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brought n wealth of practieal t'XJll'riPn<'P the vnlu<' of which cannot I)(' 
O\'t'rcstimnt<'cl. 

Early in tbc spriu~ of l!Jli, .1. T. Ilartsou became conn<'<:h•d with 
the company. Start in~ with the t<'dmicul devPlnpnwnt, Mr. Hllrtson 
hus pro)!rt'!<.<<'d throu[:h all departments. This vnluahle cxp<'rienoc 
is now l~t•ing wwd to prnetical advanta~P in the executive position he 
uow hold~ ns St•crPtar.'· of the company nnd nssi$tant to the Pr<'~ident. 

The SupPrint<'nd<•nt of thr Boeing manufacturing d<'partm<•nts, 
C. A. B <·rlin, wn~ an <'arl.v a11tl ruthusin~tic dc,·ote<' of flying. :\[r. 
Berlin was a member of th(• first Curti~~ <~lnss in flying at San Diego 
in llll3, and suh:<e<Juently gnv<' l'xhibitions throughout thE' country, 
de,·cloping an <'XC<'liC'nt r<'putntion as nn <'xhihition pilot. His work 
in crystallizing the orgnuizatiou of the munufnt•turing dl'pnrtmt:>nts 
cannot be o,·crvnhwd, particulnrly in vi<'w of the increased production 
necPssary during th<' war. 

The early tt'('hnicul dewlopm<'nt wn~ under the direction of J. C. 
Fol<'.'', who subS<'<JU<'ntly ~··,·••n•d his connection with the company. 
During the war, .John W. :\[illt•r, Proff>s~or of At•ronautics nt the 
Univ!'rsity of W ashinJrlnn, held thE' position of C'hi<'f Engineer, and 
mat<'rially nssi~t<'d iu till' tN'hnical tl<'v(']oprn<'nt. during thnt p<'riod. 
The presrnt tPPlmicul 1<taff consists of C. L. F.:rtvPdt, clli<'f cngin<>l'r, 
L. S. Marsh, u$sistant engineer, and P . G. Johnson, production man­
R!{er. The efforts of thC'~!' mm haY<' hrl'n untiring and their progrcs· 
si\'l• devclopmC'nt. along hoth tC'dmicnl and pra<'!icnl line~ hns kept 
tll('lll in do~•· tolll~h with th<' rapid udvanee of a!'rommtics. 

Jmmcdintt•ly on the ~igning of th<' Armistice. the fuhlTl! plan~ of 
th<' compauy took dl'finit<· form. Ht•nlizing th<:> natural ad,·anhl!!<'S of 
tho local district for th<' u~c of ~<>nplancs and flying boats and con· 
sidPring the c•xtcn~i,·p (•xp<•ri<'ll<'<' r<'prt·~PntPd hy the organization in 
the d!'sipt and congtrn<>t.ion of ~1wh t.ypP~. it wns dt'<'i<l<'d that the 
futurP fic·ld of aetiviti('s would !'Pllt<•r around thP tlc•vPiopnwnt of 
nirernft f<Jr U$C about th<' inland wat<'rs of Pugct Sound and 
Ala$kn. The efforts of the enginPPring department w<'rc imml'di­
nt<'l.v dir<'Ctl'd to this end and se,·l'ral highly satisfnl'tory typ•·~ wer<' 
dc,·clopcd. 

Slight modifications w<·re madt> in the " C '' type, which luul bet'n 
~o suec<'>•ful for naval training purpo>t•s, adapting it morc full.'· to 
tlw nccds of t'onuncn•inl u~l'r$. It now r<'pr<'S!'nts the d<'wlopmcnt 
of year~ of <>xpcrirnC<• nnd comhint•s <'xtrl!ln<' mnnt'U\'C'rahility and 
ease of oontrol with grcnt strength and sturdiness. This model is 
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now known as C. L.-4-S and is powered with the new Hall-Scott 
Liberty-4 motor. 

Two decidedly new devt>lopments 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 aeronautics. The hulls in particular represent­
ing the latest de,•clopment of strt>ngth and rigidity, being of lnminat<'d 
red cedar, laid at 45 d<'grecs to each other and to the center line of 
the boat, with fab1:ic ami marine glue between the plies. This con· 
struction eliminates the use of fins or sponsons as was common in war 
practise, and greatly increases the hull strength, in addition to ma· 
tcrially reducing its weight. 

The B.-1 has a wing spread of 50 fet:>t 3lfs inches, is powered with 
the Hall-Scott liberty-6, and develops !l3 miles per hour at high 
speed. A low landing speed of 50 miles per honr, a climb of 3,GOO 
feet in ten minutes, gasoline capacity for fh·c hours' continuous high 
speed travel, and an allowance of :\IJO pounds for passengers or mail, 
make tlH' mnchinc eminently suited for commercial mt>. 

The 1\Iotlel B. B.-1 is similar in design to the B.-1 but somewhnt 
smaller, being powcrt><l with tlw Hnll·S(•ott Liberty-4. It has a "ning 
spread of 45 feet (I inches, a high spcl'd of SG miles per hour, a land­
ing speed of 34 milt•s per hour, gasulinc capacity for three hours at 
high speed, will climb 3,400 feet in ten miuutt>s, and has a passenger 
allowance of 500 pounds. These models hnvc found great favor in 
the No1·thwt>~t, tlw former for heavy commercial work, and the 
later as a sportsman's model. 

It is of intert>st to note that in order to complete the field of aero­
nautical dcvl'lopmcnt, the Boeing Company bC>Came the sole licl!nsees 
for the construction of the s1•a sled undt>r the Hickman patents. Due 
to their high sp<'<·d and great scnworthiness, these craft were ust>d 
cxt<'nsi,·<'ly by th~ Nnv.v ns r<'scuc boar~ in ronnt>Ction with tht> Air 
Stations. Boats of this type W<'I'C completed just before the Armistice 
was signed for nsc ns torpedo carrit>rs. Being of economical eon· 
struction, and j'l't carryin~ a charge capable of sinking a capital ship, 
their offensh·c value wns ind<'f)d great. A larger type was developed 
from the dl'ck of which land airplan<>s were flown with great succC'ss. 
This type of boat was intended for use i•1 conncctio'n with the larger 
typt>s 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 fnll supply of l!fi>olin!' and homh~. 
This E'liminat('d the long fl ights m'r<'>>ary wi thout the st>a sled ('(]nip­
mC'nt. 

Because of its hi!(h ~pN•d and >'<'li\\'OrthinPss, tlw '"a $1 <'•1 i,- w!'ll 
suited to pl !>a~urc nud C'Omm!'reinl n•t•s. and t!tr Bo<•in!! C'ompnn.v is 
now dcvt>lnpin!! thl' tr•rritory compri><ing th<• w!'>l!'rn ~<'!'lion of th!' 
l~ni tl'd l::itnt<'i' and Ala><kn, nwl tlw insnlnr P''''""'iun~ in thC' Pa<'inc. 

The same intcr<·><t and pntrioti,-m i'hown by tlw nl)(~ing- orgauiza­
tion durinj!; thr war is uow ] l('in~t dir<'<'lt•d toward thr dt•\'t•lopm<•nt 
of eornmercinl a\•intion in all its branch!'<. TJ ... high standard of 
workmanship thnt maclt· Hnt•in~r pl:m<'>< notably :'ttet•t•;;,.fnl durin!! tha t 
pC'riod will be maintnint·d thrt)lll!h fntur" y!'ar~. 

The Bo!' ing (H'f!lln iznt inn- . .:(•11(w>INI in thP t•x:wtinl! rl'quir••mt>nl~ 
of wnr opera tion - wi ll ht• :1\'ailahlo• tn tht• rommt•rrinl U:'<'r of a ir­
craft, wbil<' tlo1• 'anw ltn<iyinl! f:ti th iu tbr future of a<'rnnnn tiC'i' that 
led to thC' ori;::inal fMma tion ,){ thP <·ompan~· will k('(•p it. in the 
forefront of aeronautical d<·,·dupnwnt. 
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J)urothy Daltun n•1.ul,\ fur u lliJ,!Itt in tht• ('urtiKl'l !'"nJ(UII, :l. ('urtil.(• Seagull 
m(lr tin• bt•) ut Port \\ •••hiugton, 1.,. I. :J. Curti"'~ ~agull on tht> wayti. 
I ('urtitt"' ~4·HJ.:Ull in flight 
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IN the history of aircraft manlfacture Kovember 11th, 1918, will 
be Jess important as th(• ending of the war than as the beginning of 
peace. 

Particularly has this been true of the Curtiss organization with 
its experimE'ntal and production for<'C$. 

While lx•ttcr prepan~d than evl;'r hl'fon' to ·produce the accurate 
nnd progressive work dcmnndl'd b.'· mi litar.'· n,•iation, it has bl'cn 
I'Xtl'u~ in·ly occupied durin~ the· l a~t tw<>h-<' mouth> iu m('ct ing de· 
mands for commercial aeroplanes. The sucCC$>ful accomplishment 
by the Nnvy·Ourt iss 4 flying boat, of the first transatlantic flight and 
the setting of new world's climb and altitude records by the Curtiss 
l\'nsp, link Curtiss dC$ign und production wi th two of the gr('ntest 
scientific achi<'vements of the year, both invoh·ing United States 
K nvy n ircraft. 

On the otlwr hand, the imlust rinl accomplishmc·nt. if cnti1·d,v dif· 
fereut, has becn of at l<·ast a:< gt·eat a ~ ignificunce. Fnder the di· 
r('ct ion of Curtiss F.xerutiv<'s the $CV<'re batt!<• phuw hns ll<'cn trans· 
formed into the uphol$!(•rc,J ueri>ll limonsinP. The> machine gun hns 
mn<le wny for the ~pj f >' t:trt!'r. And C'nrti;~ prodnction luls put the 
fn(·l <'OS! of flyin~ on a husin' '" hnsi~. l':'tabl i:'lu•cl an international 
>',vst<•m of tl<,akr5 and dist ributors, and pwvidt•d for public U $C five 
distinct. colluuercinl t~·)l<.'S of air<:raft. 

At the eondn~ iou of tlu> war rh<· nitu' ('urtiss productiou plauts of 
the ('urtis,; .\c•mplane :nul ~I <Jtnr ('<>rporatinn and the PX]l(•rirn<'ntal 
plant of the ( 'urtis" Engim·erin!!" ( 'orporatinn wcr(' bu~y with gov!'rn­
lllt'nt ordf·t·s. 

It was Pvitlr• nt. tllll t with c·onlm<·t,: for four X. ('. hont>, it munlJCt' 
of 11.-!fi's. 11. s .. :: 's. and .\f. F.'s wi1h 11. A. hydrn·aProplanes and 
l~·B and J . .,: r ")JC'l'<l n<·r•lplaJw,:. thc <·Xp<'rin t<'ntal plant wonld ha,·e 
goVC'l'fllllf' l lt \\'ol"k tHl i t~ tl t )UI'~ fm· IJli Hl rlt:o: to t 'UHH', 

Thl' prodnc· t inn plan!.<. hmn•\'<·r. work in].!' nn slamlnrd joh:: , eon I< I 
fiu i:-:h tiiC' ir la rg-•· (>ou tr·at't:' •1uic·kly. It wa..: ac·c·•ll·ding-ly IH'( 't·:o:.:-;•n·.'" to 
f<1ee tl te faN rhat wi th ksS<·ning- ~o,·prnnu·nt nl'(l('rs the Curtiss At•nl· 
plant• a11d ~lu f• • l' ( 'o1'porat iuu, tlw pruchwliou lu·uHl'IJ (Jf tl1r• ol';tHniza­

tion , r u u~t. rt: t il't• f rntn :wtl\'t· wtn·k o r n·o··~aniY.(' :.HHI tind :uul sup~ 
ply nw rkt ·l:' fu r c·urllt w·•···ial c1in·t·o1f1. T11f' cpw . ..:tion nf rf"~til't'JllC'Ht 

\\'u~ ll• •t ~·ousi dc · t' t• c l. Hc·or~auizntiou fell' J'("~a<·c· tinH! cn·iation wa~ 

ht·guu. 
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I. A corner of the C'hemicn l om! Mctnllurgicol laborator)·, Cnrti@s Garden City 
Plflllt. 2. Collct>tor end or 8C\'Cil·(oot Curti'"~ wincl tuntwl. UArth•n City. 
a. llohtnN• cJf "''''t>n·fCHlt wimt tunn~l. h,l' wld('h wiucl prt'l!i-"Urt•,; on modt>.l:4 
ure n•t·urtlc•d. 4. Th(' tu()(IPI "hop. C'urt i<;j;" C:~trd£>n City, nescarch Department. 
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John N. Willys and Glenn H. Curtiss, the leaders in the Curtiss 
corporations, belie,·ed in the immediatc practicability of the cornmer· 
cial airplane. 

OROA~IZATION OF CO)IMER'(.;IAI. AVU.TIUN 

Mr. Curtiss, associatoo with aviation since l!lO~, Aycr of the first 
aero.plaM to make a publicly announced flight in the Unitcd Stat<'s, 
aiid inventor of the hydr~neroplane and th <> flying boat, had never 
regarded the airplane as a purely military or exhibition machinr. A~ 
early as 1913 a four pa$S<'n:rt'r flying boat of hi~ dc>~ i[nt and con· 
s truction had been used by Harold McCormick to commutc> b<'tween 
J,ake Forest and Chicago. Curti~;; aeroplnnc>s had <'nrried mail as 
early as 1911. In l!IHl Mr. C'nrti~s hlTJH••I with full <·<mfident•l' ton 
task in which he had always hecn intere>t<>d and which now seemed 
capable of satisfactory compl«:-tion: the dl'~igning of sp,·cial types of 
aircraft for practica I pc>arc uses. 

Mr. Willys brought to tlu"! problt•m of or:rnnizntion for the produc· 
tion and marketing of thesc> madtinc>R a long and sucecssful experience 
with the automobilc industry. 

With him W. W. Mountitiu, as fir~t Vicc>-Prcsident and Gcneral 
~lnnngcr, as.~mncd rt••pou~ibilit.y for pence time dcvelopmcnt. Th<> 
business of making aNoplnne~ is still n~w. Fc·w who make th<·ir first 
flight rcnlize the importanc~c of a ~kil fnl cxccntive in the successful 
launching of a Ayahont or aerial limou~inc>. ~[r. Mountain hrought 
to the Curtiss organization tri<>d and valnahlt• c>xl'<'ntivc <'XJWriencc>. 
He ha~ lwt•n a p<lW<'rful dir,•cting infltwnct· in thc> (';tnhJi,hnwnt of 
the Curtiss Corporations upon a peace timc business basis. Chnrlt•s 
)f. Manly, one of his assistant~, was the d .. ~irnwr of the motor for 
Lnngh·y's aerodrome, and an cxPcnti,·c and consulting engineer i,lcn· 
tificd with the Curtiss organizat.ion for many years. 

Jo:XTF.:O.:SIOX OF CI!RT!SS ACTI\'ITIF.S 

Important devclopnwnt in the· Curtiss Snll'~ Department now bt·gan 
under the new Sales Managcr, .Tohn P. Dm·iPs. Formc•rly Offict'r in 
Charge of N ight Flying at Ellington Ficltl, Texas, and Inter special 
American representative nbroau for the stud.v of night flying at tlw 
European front~, Mr. Davies had considernblc practi<'al expcrienel' 
with flying nnd gcmcrnl aeronautical qnc>stions. Undcr hi' direction 
the Salt•s Depart.mcnt c>s tablishcd Curti;;s dPakrs nnd distrihutors 
throughout the Unitcd States, in Europe, ,Japan, and the Philippinl'S. 
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I. (ntt•rior or Uu• Cmtj ... g ~:a,.:lf'. fir~t iut(lrc>ily U(lfial lim•r JYlW('rt•cl \dth thrN> 
l 'urti;\M :--ix, J,)U h .p. muw•·s. 2. Htrt . \ f•uJ'ltR at th(' wht•l'l n f the ( 'urliJJ;~. 
eight·)>ftSjit•n;::er J::ngle. 3. CurtisA F.:11~le in Jlight. 4 nud .;. (:t•nf\ ral view" 
of Curtiss l:agle, i5howing sid9 entrance door, rcmo\'ablc fltep" and power 
plant. 
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While this preliminary work wa~ being complctt•d the D1·pnrtment 
of Education and RaiC's Promotion, as part ,,f the Suh·~ orp:anizution, 
h1:gan a vigorous cumpai~rn undc•· Fay L. Faurot(• in public edu<'ution 
through aeroplane pnbli,•ity, and in advC'rti~ing d<·sigil('(l to <'On\'incc 
the business and pl<·a ~ure worl1ls of thc immcdiHte prncticability of 
the aeroplane for peaco tim<' SE'rv ice. 

On April 4th, 1 !11 !1, the fir•t commercial C'urti:;s flying boat IC'ft 
the Gari!C'n City factor.v,- thr thr('C pngS<'ngC'r flying boat s.wgull. 
On April 12th, l!l lV, wn' nuld<· the first flight of thC' first Curtiss 
comnwrcial n<•roplllll(' for J!l!!l,- the tim•<• pasgl!np:C'r Oriole . It is a 
matter of intt•rp~t that these SC'em to luwC' lw!'n the fir~t post-war com­
mC'rcial d<·~ igns for both marine and land flying put to regular use in 
any country. 

In oppcanlll<'C and p<·rformancc tlu.•y llllllOUnccd n n~w era. 
"llfakc it snf<•," aud " l\[ak<• it cllmfortnblc" hnd bc<'lt th<' dernauds 
of the husiJH'"S world. Tlw new Curti~s dPs igus paralleled the com­
fort of the autnmobile, n••h1c<'d mat<'riHlly th<' cost of op<·rntion, p:avl' 
new ~tyle an•l 'tahility for ('\'(•ryda,v flying, and incrcusetl the avail· 
able speed of their typ<'. 

1'\EW . .AJ-;HOXAtrTJ('.\L T'''PES 

The Oriole, for iw;hme<', off<·n·d c·IC'un lines, enamel finish for the 
body, und a plrusing color harmon.v of orange nud yE>IIow. By means 
of n side door op<'ning on thr lower win~, entrance into the passen­
gt•r compartment wns made s imp!<' mul easy. A touch of the self­
starter button s<'l the 1'111-(int• iu motion. Cushioned compartments 
afforded comfortable S('ating. and s preially d<',i;.,YJled wiudshil'lds r('­
duced motor noise and prtWiica lly 1•liminnt.ed the wine! pr<'.>surl'. 
Covering a ~round space of only :lfi f<'<'l· for "Jl>ln and 2:1 f~Pt for 
o\'l•rull length, the n<•w n1•roplane hnd a ~pc·cd of !lfi mill's p<'r hom 
with the li\0 hor,;e-powcr ]{.-(;motor. This meant tl fuel eost of from 
3Ylo to + cents per mile of strai~ht flying, nr from n <!Pill to n cPnt 
and a third for <'ach passeup:l•r p<!r mil<'. With trau,;portntion fif(nrcd 
on a mileage basis the ncw nl·r•)plnn<' was tim~ abl(• to off1•r "<'rvil.'e at a 
reasonable cost.. At the same time it wa,;, thanks to the ~on~tnwtiou 
of its body, a ' turd,y muchiu1• cnpahh> of re~istiug the rou,ghcst usap;e. 

What the Oriole represent<'•! in the over-the-laud flying, the Cnrtiss 
Seagull repres<'nt('d iu practicnl marine aviation. Like the Oriole, 
it added to cnpacity without incrN1,;ing power. I t was e!]uipped 
with a self sturter. Entrance required merely the stepping from 
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I. Oriole Fu•elall'-<'urti•• Buffalo P lRnl. 2. C'urll•• f'i• \lotor• ht•inR In · 
~tallf.'d in C"urtita• Odnh•M. :l. t'urtil:'.d .J.N.',. In prm'l'~<~" uf rehuildiug, Orlolc~t 
in lllwlq.rromul. 4. St ·H~IIII!i on ttoor of t"urtit+" C:11nlcn Ci t~· l,.IKnt-Cm·t iJ!.tt 
N ·ooter in l 't•IHt•r. lt. t 'urt iro~ Ptmrl anti 1-'n"'4'1tt~e O"partments. 
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the '' running board" of the lower wing into the <·omfortahlc com­
partment of the boat hull, whem tin•••• ~cats w•·rc nrranl!'ed for pilot 
and passenger~. The rr~nlt of a long e\·olut.ion iu tlyin::: boat build­
ing, the Seagull pnl'Rilci•·d in ~mall unit construetion what the X. C.'s 
represented in lnrgcr units. 1 Is hull, fin ished in mahogany planking, 
was sufficiently sturdy to ridr rough wnt<•r with safrt_,.. Employing 
Curtis_~ K.-6 motors it. flew at a speed of 76 miles p1•r hour. 

TRASSFEil OF (;0\'f:RNllt:NT AEROPLANt:,; 

With thr~c two types rC'ady for quantity production and the eight. 
passenwr Curti~s Eagle in proccs~ of construetion for n~c n~ an ae rial 
liner, C'u rt.i~s prosp~ts for cotmnt•rcial flying \\'C•rr remarkahl.'· prom­
i$ing. Drnlrrs and di stributor~ wrrr lnt~.'· h.' ' rarly summer at At­
lantic City, Boston, Los Antzclcs, ~nn l>irgo, Chicago, and other 
cities, while the orgonizntion of new branch offices proel:'cded rapidly. 
Abroad n South American mission, comp0>11'<1 of C. W. Webster, 
Lawrl'nce L{'on, and Orton Hoov('r, was arti,•e hy .Tnly demonstrating 
the Curt iss O·riole, Sengull, nnd TVasp, and investigating South 
Amrricnn a<•roplanc mark<'ts. 

At this juncture the commrrcinl aviation outlook was aff<'Ctl'd h.'' 
an important action on thr part of thP Government. 

Pence found the Arm~' Air fierviee with thousands of trninin11: 
planes and motors. F or mnn.v of tlw~<' no lf'gitirnntc govcnuucntnl 
n~e could he found. I t was d<-cid<•d to di$pMe of th<'m. 

"'ith thl! <ptrstion of marhtinp:. llOW('\'f'r, cnm<' t.hc qn<>~tion of 
prE'pnration for sale. Many of the mnchin<'s ami motors had bePn 
used. The Government wns not iu n po~itinn to rebuild them. To 
s<•H thl'm without guarani<'<~ amon~ unknown bu,v<'r~ would he to rcnp 
a harvest of accic!Pnts and n•tnrd t.h<' dcvrlnpmcnt of flyinp:. The 
furnishing of spare parts, too. reprt'.<<'nted nn important problem. 

l t accordingly s!'rmrd ndvi~abl(• to ~dl the <'lltire. lot to some one r<'­

~ponsihle who would undertuk•· to O\'l'rhnul motor~ and rehuild engine~ 
and planes h<'fore disposing of them, and would guarant1~e n fntur<' 
supply of spares. 

The Curtiss Aerophm•• and )(otor C'Mporution, as tlw company 
which had mannfnctur<'d th<' mujor portion of the l'l(uipment to be 
sold, was n logical buyer and di~trii.IUtor of material, and with 
others, was given the opportuni ty of buying t.h(• govemment ma­
chinE's. After a careful ill\·cntory by Curtis$ and Government 
engineers, an agrct>ment was reached. The question of whether the 
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J. Dr. Brewster or llen,·rr City. ]own. and hiM CurtisM J.~. 2. CurtiM~ J.~.'8 
lor Spearmint deliverio,, 3. Curti•• )lodol .J.X.·4·D.·2. 4. ,\lfred Doeker 
and Cobn .\erial ]){'Jin'r.'' ~:~en·ice. 5. CurliM ll .\ .\Jttil Plane. 0. Mo.ry 
Hoberts Rinehart. in the rCJ(•kpi~ of n Curtir:s nirp1ane. i. Curtiss R.-4-L.M. 
~Jail !'lane. H. Capt. llirhard Depew, Urad of Curti"" t'l~·ing S('hool, Gar­
den City, 1.. I. 0. C. S. Jone•, .\•si•tnnt Chief of Curtioa Flying Operation&. 
10. Curtiss Aerial Taxi Ser"ice. 
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number of 11eroplanes could be disposed of caused great hesitation. It 
was felt by the Curtiss Companies, howl'vt•r, that the benelits bound 
to accrue to the industry thrnugh th~· propt'r prl'parntion for the 
market of these planes and motor; hy some orw rrsponsible, and thr 
establishment of aeronautical trade on a :;ound basis, outweighed the 
difticulties to be encountt•n•d. 

FOl'R AEROI'I,AXES FOR J>~:ACE TDIE Fl.YING 

During the sumnwr of 1 fll !l th<' transfer of a mtmber of planes 
was completed, but it was not until well in to tiH' f:tll that the govenl­
ment property a~ 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 .T. N.';;, were 
by their design adapted to pence sen•ic('. Built to withstand the hard 
knocks of training, they were calculated to meet the wear and tC'ar of 
daily busines,; or pleasur<' s<'rvic<'. Tlwir engin('s represented fuel 
economy. Tht• cost price wns considrrnhly luw•·r thun that of any 
other high dnss mnchiues put upon tht• n<'ronantical market. Thl'." 
offered tlw returning militnr.v :n·iator an opportunity to own and fl,v 
an aeroplnn<' which he ha<l grown to tru~t and appreciate dnring a 
period of stre~"· 

With Orioles, 8e(lq!llls, Curti~:< ,J. N.-4's, am\ ,J.-l ' s with Curtiss 
0. X.-:. motorg nvai lnllh>, tlw Hnlt•s llcpart.ment now had four distinct 
aeronautical typ('~ to otfl•r th<, public for commcrcinln5<'. 

ACTI\'IT\' (H' <.T RTISS PLANES 

It is impossible hl'rc to trace in d<'tn il the> activity of the Curtiss 
Aeroplane and Motor Corporation bctW<'<'ll 'llfnr<'h nne! December, 
1919, emhracin~ as it dO<.•g the many rt•eord" rstnbl.ished h,v Cnrtiss 
dealers and distributors. On l\Inrch 12th, 1 !l 1 !l, Holand Rohlfs madt\ 
for Lord and Ti!ylor of 'X<'w York City, thf' fir"t. <'Onnnl'rcinl delivcr.v 
of dry j!OOd~, transporting 1r,o p011nd' of mrr!'handisc from Roosevelt 
Field, )[inl'ola, to Pelham Ray, X<'w York, in ],; minntes. Undf'r 
LieutPnnnt-Commnndcr Rcolil'ld of the Third Naval l>istrict the prac­
ticability of the aerial ambnlanee was shown when a Curtiss flyinj! 
boat transportl'<l a wonnd<·d officer from Fnr Rockaway to St. Luke's 
hospital, n:lth Rtn•!'t and North River. Sneh demonstrations as tlw 
first aerial dC'Ii,·cry of t,vpewritcrs (Atlantic City, April 30th) by a 
Curti~~ Seayull, the first regular clothing dcliv~rif':< ( :\I fred Decker 
and Cohn, Chicago, June 3rd following) in Cnrti~s J . N.'~, the first 
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The Curtis~ Orioh• - I. Oriolt' p=-~"l'IIJ.!~r t•umpartuwntK 11 1111 'uh· cntnaru·~ door. 2. l ' pJ_.er center - Oriole in fli~otht. :]. Oriolt' at 
\\'ashin,;..oton- Pilot Pnul ('ullius a rHI tlw Cuhau rt>prt~~ntttth•e.c, 4. MnJ. R E . . 1. ('o~ ond ht"r Curti"!'§ Orinlt~ . c;, lAWel' c•~ntcr 
-J. A. Morrell. 0. P·ilot- \\' , H. )1<-MuHeu. 7. \'iew t!lwwing 1!oeating of pilot und ptt!iJ:Seu~erJ f'urtilif' Orio lt•. 
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flight of surgeon to patient in the same machine b.v Dr. F . A. Brew· 
ster of Beav«'r City, Iowa, :!~lay 24th, and the intercity flight of :hi rs. 
S. E. J . <"'ox and her son in n Curtiss Oriole from Houston, Texa:;, 
to New York City, eompleted Octolx>r ith without plane or motor 
difficulty of any sort, nrc typical of what ha:; !x>l'u occurriug. 

In the Aeronautical Convention tests at "\thwtic City in May, 
1919, the Oriole won first prizes for speed and reliabilit_,.. P artici­
pating in the X ew York-Toronto reliability race, August 25th- 29th, 
a Curtiss K-G Oriole, piloted by Roland Rohlf:;, took first prize for 
both reliability and spet'd among ci,·ilian ty(ll's. Second, fourth, 
s ixth, and eil(hth prizes were taken by Curtiss .l. X.'s, 0. X. -Orioles, 
and a Curtiss-motored J. -1 for reliability. nnd s~ond and third prizes 
for speed by n Curtiss 0 . X.-Oriole and a Curtiss ,J. NA-D. 

f'lllST DAILY PASSE:-1GEil·CARRYDW SER\'ICE 

Between San Pedro and Catalina I sland the Chaplin-Curtiss Air­
craft 0orporation initiat('d on .July 15th thl' first clnily aerial pas.~en­
ger cnrr_ving service. The Cnrtigs Beagull was the plane emplo.ved. 
Dnring SPptPmber thl' deli\'€•r.r of a complete mo\'ing picture outfit 
from T.os Augcl<•s to the ranch of W. R. Hl'arst was made from Los 
:\nge),.., by the Ohapliu-C'urti~~ Ain:raft Corporation for tht- T.os 
Angele:; B.mmi11er. The Wrigl<'y Spearmint Company has used a 
number of Curtis;; J. ~.'s for advertising and sal('s purposes. Oil 
men in Texas and Oklahoma, ranchers in Montana and Iowa, theatri­
cal circuit::, movie players, news and photo services in New York have 
used Curtis;; machines during the past year for in>pcction, adminis­
tration, and publicity purposes. Wl'll-known l'xhihition flyers such 
as Eddi1! Stinson, Ormer Locklear, and Ruth T.uw, have bc<!n using 
machinl's of the Curtiss ,T. N. type for exhibition all(! pa;;scngcr carry­
ing work, whi le others, such as Major S. E. Parker nnd Captain H. T. 
Wilcox, have u~ed the Curtiss Seagull. {; ndoubtedly hundrC:'ds of 
thousands of people have made flights in such aeroplanes and fl,\'ing 
b<)ats during the last eight months. .At Atlantic City alone, ::?,500 
ascended in two Seagulls at the Curtiss flying station. 

:-lEW AERO!"At:TICAI. ~IOTORS 

In this commercial activity Curtiss plant's have depended upon 
Curtiss motors. The 0. X.-5, 90 horsP-power engine bad been used 
with the Cmti~> .T. N. hy thl' majorit.'· of urm,v flyl·rs in thPir prinuny 
training. The new Curtiss K.-6, 150 horse-power motor, bad been 
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de,·clopcd during HilS, top;cthcr with the -1 00 hors<'-powcr Curtis~ 
K.-12 motor. On March Gth, 1!11!), thl• adaptation of thr~c motors 
to standardized procludion for t·onunrrcial usc wa~ tnk<•n up by F. It 
Porter as Chit•f .J\£otor Engim•t•r for the Curti~s ,\t•t·oplant• and 
:\fotor Corporation. The work of the Curtiss K.-1:.! was done in cvn· 
IW('iion with the Curti,;;; Wasp "in <JWt•d and altiiutlt• tlyiup;. Thc-
1!\0 horsc-pvwcr Curtiss K.-G rendc-n•d continuous, surt•t·s~fnl st·n·irc­
in both the Oriole and Seagull. Jt~ run of :?,.;1)1) 111ilt•s from ll onst<lll 
to ~ew York in Mr;:. S. E. .T. Cox's ()rioiP. withont C'\'1'11 tlw <·han:::­
ing of a spark plug is uniqm•. Other p(•rformanct•< with whi<'h 
it was associated were the tli~ht of R. W. Buhhnrd's Oriolr• through 
Oklahoma, Mississippi, and T<,nneRSt'<' of 1.200 mile-!: of "ah;:o­
lutely satisfaetory" !lying, and tht• r<•marknbl<· pcrfonmlnt'l' of a 
8eugull piloted by W. 11. Blair for th() Thomp;:nn Aireraft Com­
pany from Nt•w York to llt'troit via thll lludson, Barge Canal, mul 
Great Lakes,-700 miles in all. 

n 
The rstabli<lmt<•nt of a Ilf'W indu~try- a;: t>Otllln!' reial ncronnntic;: 

WM in .Tauuary, l!lHt - in tlw h'l'th of ditli .. ulti<•:: l'an not he a mattl'r 
of hnzartl. Tht• <U('I'I'<>< of th(' ('mti~,; ,\ ,.roplanc mod :\lotor Cnr­
poration, till' produl'tiou arm, \\'11" po,$ ii>J.• only b•••·all<t' of tlw Pfli­

cient. sc·it·ntific St'r\'il't· of tht~ C'nrti<s Enginc• .. rin~ Coq~)ration. Tloi,; 
t'XJll'riml'nt:ol hr:oneh nf the Curti.<> nrg-:mizilti•m dr<'\\' np thl' dr·'i!!ns 
f<>r the Cmti"·" Oriolr· . ."NrfJIIll, aut! E"!Jlr•. :\ t tlw :<anw time it ,,.a, 
<'lll!ll!!t'd in nthl'r wo>rk wi<l••l.'· nlft•et iu;.: JlP:We time• :1\·iati<>n and tht• 
pro~r<·~~ of tnilitctry and othPr ~o,·pruuwntal flying-. 

Tht• Engi nl·o·ri n~ ( 'nt'j>orat ioln took form undr·r t hc- Jll'l':<ntwl d i l'l'l~· 
tinn of )fr. ('urti«. Tn 1H1S lw <·S<taloli•lu•d lal~>ra tllr i o•,; a111l f:wtnry 
at Gardo·n City. :111ol f•ani o·d on in tlol'lll tl w hnil<ling- of till' X. C.',:, 
till' 'P""" tripl :ull' and J.iplanl'. tl11• ('urii:« K.-H awll\.-1 ~ mntor~. l•h'. 

lltu·in;.:- til<' t•o\ll''l' of ll11· \\'al'. till' Bill'.!!''"" ( 'n111pany of Marhl<·llf•:H!. 
1\fa,:,;al·hu~t'l t<. l >~·•·:onH' a;<o•·int<·d with till' ('n•·Ii;,; .\t·rnp l:olw and 
)fotHr ( 'nrpcn·;tt j, •II . ;lucl :o:uttH' t iJIH' aft('l' rlr(• ('uri i ~:-: E11gi rwc·l'iu:r 
('<wpnmtion lwd '"';!11 11 it< af'ti\'it io·<. Fr:ouk II. Hn<<o•ll . l'n ·<i<h·nt of 
tho• Hnl'!f<''' ( '<>111 (>:111-". jni11<•d ) ( r. Co!l·ri:<< :ot (::ll'<l<'n !'ity a< \'i.-P­
pl·t• . ..;id('llf :lttd (;l' IH'l'al ~f:twtg-r-1'. I )uri H.~· tlw \\";11' lw Wai- pn·-d clr•ut 
nf t iH• M:o nllf:wllll"< ·r:; .\ i1·•· r:o ft .\<:<<wiation. On r..ti ring- :1$ pn·:< i<i<'lll 
IH· \\'tl:O: t·lt·•·lt•cl .. pc·rc ·l:ll'." of tlw .\ :-: .. (lc•ialinll. 
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Till:: Cl:RTISS WIXU Tn;xn.s 

The equipment of the Engineering Corporntion for n~ronautical 
research and ~xp<>r4mcntal production luull~n not a littl<' responsibll' 
for the rcmurkuble work done ou the X. C.'s, tht> spN·d ma<'hines, and 
the new motor>. P erhaps the most importnnt f<•nture of thi' equip­
ment was the wind tunnPI building. Her<> tlm•p wind hrnnt'l~.­
seveu, four, und two feN r<·spe<'livrly, ha\'<' h<·en in 11$1'. )lost im· 
portant of th<>s<· i~ thl' S(!\'('n foot tunnel. put in op<'ration )far<:h '!lah. 
1!)1 !J. &>v(mty feet in Ovt'rall lentzth, unrl from i<<'W'n to S<'Wnl<'<'n 
feet in diamN<·r, it is beli<>ved to be the larg{·~t. wind tuml('l in th<> 
worlcl. Prior to it~ couMruction data was gath<•r<>d l'OilC<'rning- all 
nota b)!' wind tunnels both in tlw l'ni tt'd Stat<'> and abroad. 1· •in~t 
this material a~ a point of d(•partur<', Curtiss d<•i<i!nt<'r:< mad!' notable 
improvements in wind tunnel d<>si):_'lt O\'E'r cxistilll! typ<•s. In par· 
ticnlar the constanc.v of air flow wa~ in(,n•as('<). Til<' r<·mnrkabl.v uni· 
form n~locitv distribution in the air current of the new tunnel has 
in~ured an \rnprcccdented accur8(')' in the measurement of wind 
forces. 

Wind hlllll('ls, which produN• for small model< <Mtditions parall!'l­
in~ those of fli!!ht, nnd provid<• for thl.' prediction of tl1<.' p<•rfornumC(! 
of un airplan" n~ A who),., or tlu.• <'ffil'i('tw.'· of >HI.' ' pllrt nf it, Arf' hc•· 
coming of incn·n><ing RCi<>ntitic value. ln till' C'urti<s laboratory 
100 per cent. rl'snlt~ have h<·cn obtained in fnrl'l!'lling th<> geuPral 
lwhnvior of Curtiss aircraft. Th<> wind tmm<·l work hn" l)('('n und<•r 
l>r. J. G. Coffin, 1\:<sistnnt Director of Rcscurdt allfl form<>rl.'· A,~,,_ 
cintc Professor of l'hy~ic" in th<' Coli<'!!<' of tlw City of Xcw York. 
A g'I'Rduntc of tlw ;\[nssu<·hns<•tts lnstitut<' of Tc·c·hnnlog.'·· Tlr. Coffin 
hns for y('nr~ gh·en his ntiPntion to <)lt(·~tions of Jflllh<·mnti<·s and 
Phy><ie~, and has mud(~ an intc·n~i ,·(' "tudy of al'rndynumicnl prob)('m~. 

WIXO Tl'XXEJ. I'HACT!st: .\XII Jn:st'I.Tl< 

Fnd<•r hi" dirl.'dion thl' C'urti~,- )[()(1<'1 Shop hn> cl('\'(•lnpl'd to a 
hig-h point of l'ftic,i<•nc•y. H<•rc ll<'T<>pl:IIH' moclds and mo<lc•l>< of nero­
plane <·lem<·nts nre made hy skill<>cl <mtftsm"n for wind tnnn<'l nsc•. 
\ ' aryin!! in "Jlllll from a foot to tl11·<·<' f<'<'t, thl'i<<' mininltll'<' :u•roplnn('S 
and fl~·ing honts .• wronght in mnhognn.v nnd nlmninnm, are n<,<'nrat!' 
to t.housmultll' <>f !Ill irwh. Bnilt lc> th!' <•nginP!'I·ing dc·~ign~ for a 
<'Onll•mplawd rnnrhinl', th<'y nr<> sl't np in il tl' <'XJWriml.'ntnl chamber 
of the wind lmtnc•l upon a ~pirulk c•nmtl'<'tl•d with 11 sp('('ially dr•,i~tnNI 
halnnce h(•low. The spN~d of the air which is <l rnwu pa~t thl' mocld 
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is determint'<i by the action of a special propeller driven by a 400 
horse-power motor. This motor is elPCtrically controlled from the 
experimental chamber, and con funtish any speed desired, even to 
velocities approaching 100 miles per hour. These speeds arc ac­
curately measured by means of a new typil of absolute pr('Ssnre gauge. 

The balance can record wind prcssun•s in all desired directions to 
.0001 of a pound. Results are thus obtained which afford the b11sis 
for almost any knowledge touching the effieiency of aircraft. Shapes 
of wings can be tested for lifting capacit.'· and for deadhcnd r!."~ist­
anec. The effici('ncy of a fuselagt:> shape can be determined. The 
prcs,.urcs on the aeroplane iu an~· position can be recorded. Stability, 
head rcsistaucP, action of rudder and elevator, behavior of stream­
line wires, nir driven ga>oline pumps, <>tc., b<'COHH' 110 longl'r matters 
of doubt, for they can be sdtlt>d in tlw laboratory preliminary to 
any fic·Id work. As a rc.sult new Curtiss machine~ perform like sea­
soner) types, showing that the aeroplane has l~cn rcdn<>cd to a problem 
like the rnilrond britlgc, and soh·ed in laboratory and factory pre­
liminary to its first actual use. 

TESTS !-'OR AEIIOI'LA~E ;\IATt:RIALS 

Anothl.'r importnnt. pnrt of scientific l.'quipml'nt. nsc•d by th<l Cnrtisg 
Enginc·l'ring Corporntion Wlh' the Ch('mic:al and 1fetallurgienl Re­
~~·nrch Lul•>ratory. 1lc>rc tl'sts on wood, metal, "dope." cotton, <'tc., 
were s<'it•ntifically cnrric•d out. Exact know)(•dge was made possible 
of the <ptality und heuec· the performance of ev('ry part of the acro­
plauc. Thi;, <'hc•cked ugaiu$! the strc~>Sl'~ ns fi1-•urc'<i from the wind 
tuuud dittn, iusured a high factor of snfety iu Curti's mnchinc·s which 
made th<>ir construction as rc•linhlc us the seic•ntifi<'ally erected bridge 
or tunnc•l to whi<'h t.lw mociPrn pltSSl:'llg('r daily tru~ts himst•lf. 

X or 1111~ c••1uipnwnt fnr motor dcvdopmE'nt lw<·nn<>gieetcd. During 
th<' past ypur two JH!W Curtiss motors, th<' Curtis~ Six and the Curtiss 
Twc•ln•, han• hc<·u <•volvPd. Th<>'<' r(•prc·~ent n r<'-designing for com­
nu•rt:inl productiou purposes of th<• Curtiss K.-!i and JC-1~ aeronauti­
cal c·nginPs. Thc•y have• bc•<•n den>lopl'd nnd<'r Chid :Motor Engin<'l'r 
F. H. P ort<'r, who was Chi .. f )[otor F.nJ!in<•t•r at 1!c•('nok Fi<'ld, 
Dnytou, Ohio, during tlw w.1r. l'nder 'Mr. Porter'" direction the 
motor lahorator.v Juts ht·c•n <·nlnrw·cl. A .JOO hor~<·-power Sprague 
dynamout<'l••r with its fl\\'n powc•r plant and n !'>0 horse-p<>W<' r RpraJ!IIe 
dynantOJnl'ler for !('<tin!( puuop,, cam shaft~. <'h'., have h~·(•u installed. 
A torc}lte stand, au cxhunst ~y>t<>m for carrying off all exhaust gases 
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by und~rground conduits, a stock room and a machine shop are part 
of the equipment. All gasoline, oil, etc., employed in laboratory work 
is scientifically weighed and r~ults to date show that absolutely ac­
curate tests for power, consumption, t>tc., can be run. 

l'lllST !'LIGHT ACROSS TIIF. ATLAiSTIC 

In Januar_y, 1!)}!), theN. C.-2 hn~ just made way on the floor of 
the N .-C. extension of the Garden City plant for the N. C.-3. This 
flying boat with its sis ter th<' N. CA required the work of 800 Curtiss 
men and women until late in Apri l. It is now well known that the 
TTuited Statcs Navy dccid<'d late in 1918 to emplo.v these gigantic 
flying boat bombers in the cause of science. The first flight across 
the Atlantic, May 16th-31st, l!J19, is a story that lillY schoolboy can 
tt'll. It is a tribute to the bravery and the skill of United States 
N avy fliers. I t was also an indication of the possibi lities of commer­
cial aviation. Coming at the Jx.ginning of tho firs t year of peace, 
it showed the scientific progress which the aeroplane had made dur­
ing four and a half years of war. It also revcnlcd th<' skill at the 
disposal of The Curti~;; Companies in conjunction with the naval 
constructors. TheN. C.'~ wcr<', ind<'Cd, an index to the character and 
accompli~htJu•nt of Mr. Curti-.. Since his dcv<'lopment of the sea­
plane in 1!110- 1911, lir. Curt iss had led the world in hydro-aero­
planes and flying boats. It was sig11ificant that he should be asked to 
cooperate with government engineers in 19 17 in the dt>signing of the 
largest h.:avicr-thun-air craft built for the United States Aviation 
Service during the war, and the first aeroplane to cross the Atlantic. 

C URTISS MAIL PLANE!! 

The Navy-Cur tiss flying boats reprcst'nted only a part of the ac­
tivity of the Curti$s Corporation~. When the Aerial :!\Iail Service 
was initintt'd in ~lny, l!llS, the first pluncs usccl were Curtiss J . N.'s 
Two of thcst• mndc tllt'ir anniversary flights on llfuy 1st, 1!119, indi­
cating their high reliability undt'r constant service. ln the mean­
while, however, otht•r mail c11 rriers had been devised by the Curtiss 
(•nginecrs. One of these was the Curtiss R. -4-L. ~[. machine. With 
a iunil compartment cupnblc of carrying from aoo to ()25 pounds 
of mnil, thi~ •u·roplunn maintained 11 spcro of 12:1 miles llll hour, and 
the six machines dclivl•n•d between April and August have stood 
up well under servi<:c. Durin~ AnKHSt two other mail machines 
were delin•red. These, tlw <'urti~s H. A. a(•roplane:;. with 11 sp<><:>d of 
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H5 miles per hour, have mnde records in the Aerial Mail Service 
in the short time in which they have been in usc. 

The HA hydro-aeroplane was another type built during the year 
1919. It had alrcndy been given trial flights in the early part of 
the year, showing a speed of 131 miles per hour with full load, 
the fastest rate of travel recorded for a seaplane. Thrrc of these 
Curtiss designs were delivered to the United States Navv bt·hvrm 
April nnd July, 1919. • 

A number of aeroplanes and flying boats were also constructed for 
the Navy in quantity. A new lla''Y type of flying boat, the H . S.-3 
long distance bomber of 74 foot wing span- was delivered in 
quantity brtwccn May 17th and August 1st. Between the si~ning 
of the Armistice and the end of January, scvt•ntccn H.-16's - flying 
boats of 96 foot wing span- were also completed. 

I>t::VELOPMENT OF Tilt: WASP 

With the exception of the N. C.'s, however, none of these t~·pes 
represented such progress in aeronautical design for the purely ,;cien­
tific and military purposes as the Curtiss Wasp and the Curtiss 
l/ornet. 

Cur tiss executives have always considered speed to be the prime 
characteristic of the aeroplane. As speed rates shot to 75, !)0, 100, 
and e\·en HO miles an hour they were still convinced, us they ure t()­
duy, that the limits of aircraft with regard to velocity had h~· no 
means been reached. During the war they had initiated wor·k upon 
a speed plane both in triplanc and biplane form. The formc1· hnd 
been tried out July 5th, 1918, with StH~cess, but refinements dt>signcd 
to incrensc nn aln•nd_v remarkable performance delayed tests on the 
final machine until the spring of 1919. I n flights made at this time 
by Roland Rohlfs a sp<>cd was achieved of 162 miles per honr with· 
two men nnd u fnll military load. A climb of 12.000 fe<>t in ten 
minutes with full load and 16,000 feet in ten minutes with part 
load wns obtained. 

Even at this time it was known that the Wasp had altitude po>si­
bili t i<>s. Pilot Hohlfs dimb<>d in March, 1 !l 19, to'' height of 2H,000 
feet, and descc•rHkd only lH~c·nn::lc of a failure on the pnrt of his 
oxygen apparntn$. It was d<>cidcd, a<>cordingly, to tr.v for n world'~ 
altitude r('('Ord, and a special model was designed who,;e incrensed 
wing surface rai,;ed the d<>sign ceiling from 30,000 to 35,000 feet. 
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tors on the s idt);; instead of the front of the fuselage, and enclosure of 
all control wirt~s, cnt down hC'ud rt•si~rnnc~ to n rC'markable degree. 

W. L. Gilmore, chi!'f aeronautical !'n~ine<•t·, is in charge of re­
search, dcsi1,'11, and expt·riment.nl pro<lu!'tion. ~r r. Gilmore has 
b~>cn identifit>d wirh Mr. Curtiss in th<' dt•,·clopmcnt of many Curtiss 
aeroplanes, and is prominent as a marinll engine and boat designer. 

\\'hile working II$ an experinwutnl unit undC'r the dircetion of the 
Cnrtiss Aeroplane and :Moror Corporat ion on the problems of pencl.'­
time aviation, the Cnrti~~ En~in<'<'rin~ C'orporation plans to con· 
tinuc the more strictly scientific del'l'lopmcnt of aeroplanl's, hydro· 
aeroplanes, flying bouts and aeronautical mutors. 

III 
The designing of an aerial liner whi1•h could be used as the trans­

portation unit in n•gulnr passl'ngcr carrying linf!s hnd h<'cn one of 
the first projects to which Curtiss cx<'Cnti\"CS had given their atten­
tion enrly in 1 !ll !1. 

Their <'Onception of the practk~al acroplnnc for commercial pu~­
seng<'r carrying was finally manifestNl in the plans for an eight pas­
senger machine with nn enclosed pn~senger cabin and a power plant 
of three Curtiss Six motors. Leaving the factory on .T nly 2-H.h, it 
soon pron•d thnt its contribution tn conunt.'rcinl nvintion wonltl Ill' 
highly importnut. · Without ~ncrificin~ nnythin~ of the comfort and 
security which its buildC'rs had in millll, it d<'l"<'lopcd n ~J>(~cd of !l!l 
miles per hour, provr.d nn nhility to mnintnin nltitudP. on two mo­
tors and show<'d a crnising rndius from 350 to 475 mile5. 

AX AERIAl. t.DIOI:SINE 

On September 27th, 19Hl, the Curtiss intercity passenger carrit'r 
made its first public flight, carrying n number of editors aud writers 
promim·nt in the sciC'ntific nnd ncronnuticnl world~. The demon­
stration wns unnnimonsly ngrN·d to hav<' show<>tl thll' pradi<>nbility 
of the mnchinc for pa~>t·n~cr scrvi<~C". ." i1tt••1dje r thnn nny !'ull­
man." was the verdict of Evnn .T. nn,·id, editor of Flyin.tJ· Ent<!r· 
ing the capacious ~ide door the first seven pa~;:cngcr~ fouud th<'rn­
sclvcs in a comfortable cabin, ecptipped with individnnl wiekcr ~t'nts. 
and looking th rough clear windows on the outside world. A ton<>h 
of the ~!'lf·start<'r hntton "tunwd m·!'T" endt of th<' tlm•t• motor~. 
With thr<'e propcllt•rs revolving, the Eagle taxied nero~~ the fil'ld, 
faced the wind, an1l in a few seconds was riding smoothly upon it. 
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'' 1'1 I 1· . " T 1· 'l' 1·> . P . •<· a< IC~ IH our pHrt_y, says AU1r~ncc ..at fntn•ltc r•ggs, r0~•-

dcnt of the American }'lying Cluh, "wcr<' particularly cnc·hantcd to 
disCO\'(~!" that they di<l not han• t•> r<·muve their hat;;, :nul that tlw 
pressure of the wind did 111ot f'\"(•n disturb their hair!" l'asgcugt•rs 
conversed with oue unother, wnlk1•d ahont fmm sent tn scat, and 
watched the world go by beneath con,·inc<'d that. c<>mmercial :;vin­
tion, with the highest speed and the smoothest roadbed in the world. 
had arriwd in a tangible and thoroughly practical and delightful 
form. 

I'!!ACT!CAL n~:~IOXST!!AT!ON AT \\"ASH!Xt:TOX 

The flight$ of Scptemhcr 27th W(!rc ft>llowed by a number of 
othel'$. So reliable was the Eugle that it was decided to lly it, to­
gether with thrc<! Curtiss Orioles, to the national capital via Phila­
delphia. lh·re it wouhl he possible to make demonstratious with 
both mnchiues which would bring to the attention of Congn!SS and 
other rcprcscntativr~ of the United Stat(•s as well as of foreign gov­
ernments, the y<·ar':; progrC$S in practicnl m·iation. 

On Oetnh<'r 2Hh, accordingly, the Bagle, piloted hy Rcrt Aco~ta, 
left for Wn~hinf,oton with three Curtiss Orioles and two Curiiss 
,J. :N.'s. Stoppin~ nt Philadt>lphia, she mode a number of dPmonstra­
tiun fli~ht~. 

On October 2!.lth she r<'smned her journey and, arriving at Wnsh­
iugton, wns busy fur ten days in the grl'ate;;t practicnl d('monstration 
of flying ever known to have been made. Eighty-two fl ights were 
completed, four hundred and ninety-six passengers were carried, in 
the Eagle alone. Not an ae<'itl<·nt in the air or on the ground marred 
the performance. U ndcr the skilful piloting of Bert Acosta the 
mnehine thoroughly pro,·ctl her steady flying value. She !lew under 
vnrying and oftt•n unf:l\·oral>lc weather condit ions. Snch promi­
nent \\'a~hingtou n •$ id('!lts as St•cond A8sistnnt I'o~tmn~ter General 
Pra(•p:cr, in duugc of th<' Aerial )fail Scn·ict!, Benedict Crow<'ll, A~­
sistnnt HC'crctary of War, :Mrs. Newton n. Raker, ,\ir Commodnr<· 
L. E. 0. Charlton, British Air Attach<·, Major General C. T . :Mcno­
!r('r, Din·l'tor of the Air Scrviee, S<'wltors C. S. l'ngc, H. S. :Sew, I. 
L. I.cnrvnt, :uul <lozew< nf oth<'r Congressmen, members of embassies 
and kgation~, oftiet ·rs and s('cretaric~ in the nviation s<•n·iecs of the 
Army and Xavy, ct<·., fiew in the Bagle and the Orioles - a total of 
f;;J5. \Va~lrinp:ton, wlri,·h ha<l S<·<·n en:ry mi l itary plane to date, was 
amazed by the new nchic\'tmwnt which the Curtis~ peace time planes 
recorded for its bendit.. 
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This is the story of Curtiss planes during the ycnr 1919. 
have made for both scientific and commercial development. 
represent 11 great beginning in a new activity, a new industry. 

Thc·y 
They 

Great as the success of practic11l nvint ion has been this year when 
measured by public expectation, its immediate future is far greater. 
Curtiss factories at Garden City and Buffalo are supplemented b.v 
Curtiss Flying Stations at Buffalo. Atlnntic Cit.v, New J crsl'y, New· 
port News, Yirginia, and Miami, Florida. New Curtiss deniers 
and distributors arc being established. Existing Curti~s distribu­
tors are already establishing sub-distributors. The work of the y<'nr 
has also included the cstnblishnwnt of a large number of landing 
fields- not only fields for the usc of e\·cry one of the twenty-fh·e 
Curtiss companies, but munieipnl fields us W(~ll, which these com· 
panics have been in9trumcntal in establishing. The coming twch·e 
months will undoubtedly see an even more rapid development of 
commercial flying than hns been witnessed during the last eight. 

TnE BunoESS Colli'ANY 

Al!ONG the most important preparations of the American Nn,.,,. 
against German submarines was the construction of a number of 
airships of new dcsi,gn. These C machines arc ncknowlcdgcd to 
have been nn importnnt contribution to nnvnl aeronautics. At the 
signing of the Armi5ticc in November, 1918, the Burgess Compan.'· 
of Marblehead, Massachusetts, was busy completing a muuhcr of 
cars for these balloons. 

The war work of the Bnrgcss Compnny had bcen \'!HieJ. Amonj:( 
other work it hnd construct('() about 400 N-O training seaplanes with 
100 sets of spnrcs. The Ins! of thc>$e mnchines and ten of the air· 
ship cars, were completed in Plant No. 1; the production plant, No. 
2, burned down on No,·cmhcr ith, !fl18. 

The C airship cars constructed by the company w<'rc of forty 
foot ovcrnll length, hud a dcpth of five fc<'l, nnd were fiftci'B feet in 
O\'crall width. They accommodated n crew of five men, carried four 
2GO pound bombs, rndio <'((uipmcnt, clc>Ctric lights, etc. Th<'.r of­
forded more comfortnhlc housinA' for the crew than earlier nirship 
cars, and their truss coB~trnction, suppl<'m<'nh·d with fairing for 
strcnmlinc shnpe, u•pr<'Sl'Bt('() n r<'firu~mcBt on carlil'r con~truct ion. 
Two cight-eylinder, !riO horst~p(m·c•r Hispnno·Sn izn or two six-eyl­
indcr, 1 :>0 horsc-powl'l' 1·n ion motors were moun ted in each car. 
The speeds of ov(•r sixty miles nn hour attained by the C class 
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airships mny l>e attrilont<·d partly to the low head n•sistancc of the 
<·a r, <h·~if,"'W<I loy navy eou:<trn<•tors and produced, with some sug· 
~<'~tious as to dr~ign <h.-tails, by the Burgl'~S plant~. The airships 
wrre de~ignrd for convo.v nnd coast patrol service and have done ex­
c·<>ll<•nt work. Th<· (' .• ;;, in its flight of 1,175 statu te mill's from 
)fontank Point, Long Island, to St. Johns, Newfoundland, .Tune 
lHh- l!ith, S<'t nn Anwriean air~hip cndnrnncC' and di stam~e rer.or<l. 

On Dcceml><'r l:>th, l!llO, )[r. W. Starling Bnrgrss retired from 
tlo<' BnrgP~~ f'ompan_v. Frank H. Russell, President of the Bur~~s 
Comp11n,v, h<'C'nm<> VicC'-Pri:'Sidcnt and General Mnna~r of the Cnr· 
ti~g Enginc.,ring Company of Gnrd<•n City, Lon!(' hlund. 

Thl• company ha\"ing tinigh<•d all war rontracts, hu~ now clo~<·d its 
plant nwniting a <lcfiuite governmPnt poli<'y with regard to experi· 
mental :1\'iation. 

DAYTON WHIGIIT A1HPL\XE CmiP.\NY 

Ext:<: t"Tivt: Oo··FTn:s. Dayton, Ohio 
OFFJf'EHS 

C)lwirman of the Board 

ric:e·Prrsidc·nt and ('mumltiny f .'Jtginccr . 
Consulting f~'nginrrr . 
(,'t:ncral .tla·nagcr . 

TreaR11r('r . 

Arronautiral f.'ngitlf'l'r 
('hit•{ E11giut'('r 

n·orkB ,1/amrgt''' . 

. II. F.. TALBOTt' 
II . K T.\l.OQIT, JR. 

e. F. KF:T7taoNo 
OR\'IJ.U: \VRIOHT 

G. )1. \\"n.o.JAws 
<:. J. Sno:RER 

HowARD M. lh:H.:IIART 
J,. C'. LUSEKE 

,J. P. Ho:sRY 

At the c<•sgat.ion of ho; tilitil'S and later cancelations of gO\'· 
ermnrnt contnwts, tlo<' 1 layton \\'riglot ( ~ouopany decided upon u 
polic.v wiH•rt•loy ncnrl.r nil of tloe current year would l)(: utiliz<•d in the 
d<'\'Plopnl<'nt of ~uch aireraft mod<•ls as would adnpt themselves to 
conuncrdnl nnd plcnsun~ 1mrposc>. 

Tlor military plane, while atlmirnhly suited to the pnrposc for 
whi<•lo it was dPsigned did not lend itself cntir .. ly to commercial 
puq>M<·F. Dayton "'rig-ht cng-in<'<'T~, however, during the pursuit 
of /1:0\'Crnmt'nt eontnl<'ts gained invaluable Pxp<>ricnc~ from a fundn­
nwnt:ol ~tancJpoiut in tloe prodnPtion of ain~rnft. ronst!I]IWIItJ_y ev<•ry 
pffort h11s h1•<•n mad•• to imprm·•· tloc stnndnrd lhyton " 'right d"· 
sign nnd to Pmlwody in sneh 1l1•s i;.o:n thr qunlilic·~ of comfort nnd safety, 
at tloC' ~>tme tin11• o· .. lninin~t tJ .. , 'P<'<••I and mobility which were char· 
actcristic of militlll'_v planr~. 
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Tlw iHntbptat!y of lamliu:.: liPids in thi~ <~Oillltt·y made Ut'<·essary 
the d• ·s i~n of planes with a greatPr tourin~ ran!-(<'. Till' 11~c of un­
sightly "fly ing togs" so IIC('<·~~ary iu OJll'Il phin<·s with the ncc<':;­
~it,r of cxpo:<mc to all :;v•·ts vf illl'kmcnt wC'athcr protnpt<'d Dayton 
""right engin<•<•rs to den•lop the clos<•d airplane. The rcs11lt hnii ht'<·n 
satisfactory aHd it is the intention of the <·ompnu.~· to plncc upon thtl 
market for thll .HJ~O scasoH t.wo models of this typ<~. 

The c .• hill Crui;cr lllOtl<'l K. T . is C<JIIippcd with n Lih<'I't," motor 
and i,; <k>i!-(H~d for a ~P<'<'d of l:l;) miles p<'r hour. lt carri1•s fuel 
<·ap<wity for ~ ix hnnrs' ('ontimwns flight and l<•11ds itsl'lf partienlnrly 
to long l'rO;s-<•c)lllltr~· trips, wh<•I'I' the fal'lnt· of t ime ""''ill!-( i>< C~«'ll· 
t.ial. .F!'atnn·s of <:nmfmt all<l luxury hai'C hl'cu l'mhodictl i11 the 
craft hy arr:lllltl'lll<'Hts for baggal!e <·arryill)!, t.''P('WritC'r tnblc and 
th<·n Ho,; hottln ''""taiu('r:'. The l'lldo;nrc of tlw pilot. i11 the $al11C 

<'OiliJUtr tllH'IIt with tl •c two pn:;><ellg<·t·; is an ill tcrc,;tillg ft•ntut·<', inn~­

mtwh as the ,;tahil ity of tl•t• plane nlfonls t.he pilot. an opportunity 
to c:cml'l'l':'<' fr<·c·l.'· with th<• pas,;<•n!-(<'t'S. T ill' <·l i111ination of ohj ee­
tiounhlt• uo i:<<' c:lll:<t•cl hy the r·xhatt•t. nf the tnolor p<•rmits of 11 con­
\'el':-'atiou in a IIOI'IHUJ tullt' of \'Ui(•t.•. ]na!'> llllldl :t::' t)w (;0\"C'I'IlUH.'Ilt 

has phwl'll all <·tnl><Irg•J 011 till' t•xpot·t c)f Lil~<•rty lllotnrs. the• f'<~lllJ>any 
lin~ c•e~mplNc •cl illl :ll'l':llll(l'llll'llt. with the· Paf·kard )fotor ('ar C'mn­
pany, whc·l'(•)oy th<• .l'a.:kard-1:! \\'ill hf: ~uh,;titut('(l for t h~ ].ibc:'rt,v 
lllvte~r in c·a~<·.< whc·rc the plant• is to'"' sold nbt·o<ttl. 

The .\erial ( 'onp<', mucld 0. W.-1 , i~ dt·,;ignt·d \\'i t], till' id!'a of ;llb­
stitntin:.: in t lu· ai •· the luxnrion,: ly nppo iHH·tl limnusitlf' nf the l'llacl. 
'Xo t'Xj>l'll >t' lm,; lll'<'ll :<pan·d ill till' dc'l'f:lopnwut of rt· liHc't ll <'lll and 
c.l..tail. . \ t till' :<:IIlli' tim<· fc·atlll'l'' of <J'<'l'd ancl pnwtit·ahi li ty \\'lli<"h 
1'1 w ra<· I c.,. i Y.< · :111 t o1110t i \'! • d 1'\'C•] nplltc 'II t,; 1 1: 11 ·~ J,, ., •n l'llll>otl i ,., I. Tlu• 
plalll' 111<1." lo!' l'<lll ippc·d with <·ith<•t' tll f' lTi,:pHno-Sil iY.<l lllo<l<·l }; 
ot· t ill' l':wk:ll'<l ''· . \ ratiiC· J' racli (·al d .. p:II' II II 'c • f t·coni co l·thodo)X c·oll­
:o:tnH·riuu i:-:. 11oti tTal•l1• i ll t l1 i ~ pl:ll l«'. Tht• c-nlroi Jit't' i:o: 11tmh· tln·n11g'l1 
a f111l ,: iz<· cJ.,.,r in till' :<idt• of tl11• t·ahin. thn< ),i,<Ttill!-( t•nti t•t·l.'· tlw 
uppt' l' loll,l!'('l'ull :tlld dtt · U."'tiH I )c lll~t ·rull :-: tt' t':':o-t ·:.; at't• c·arrit•d IIJI ollul 

o\'t•l' tlw .}"" '' fnntu•. 

\Y itilf• nut •l•· ... i!.!'IH'•l l'rllll:ll' ily f111' Jolt;! di:: tmu-c· ('l'lli..:in;!. it ha . ..: a 
racli n:-> nf ;1t·riuu of ti,··· holll';-1. ;t t (\ ~pc·C"d nf :--..7 lll il t·:o:. au lt• H1 1', whic·h 
p<·rmit ..: nf ir .;-: u:-:• · iu trl p;o:. frnlll :L-,o to ton 111i lt-:'. Tltc> ]ow ht11 dill;! 
~lw('d of ;~;, 111i h·~ :l 11 ltnu r f:wi llla t•·:-> llw u~•\ nf :O:t H•It PUH' I'~t · tu·y 

lawl ill!!' pl : w• ·~ "" wcou lcl H oi utlwrwi.<<' \, .. a\'ai la lol<· wit) , 1:11'!-(<'1' autl 
llf'a\'ic ·r 111;1t'l t i lll'~ . 
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Another interc.sting dcl'<'lopment of the compauy is the :X iuc Hour 
Cruiser. This plane iiRs many of tile chnrnct<'ristics of the D. II.-4. 
It is of the ordiunry op~n type and is dt•signcd to cany u pilot with 
OllC pusscugcr. Tlai~ plane was d<>siguc:d primnrily for government 
purposes and is cquipp<'d with a Lilx>rty tnntor. lmpor111nt chnnges 
which hnl'l: lK:eu cmiJOtli<>cl in this craft from the original 11c Havi­
lnncl d<'Sitrn is the placing of the J:(asoline tank ahead of the pilot 
in~tcad of lx>twl'(:n thc pilot and the pns.~<'ng<>r, thE' new positiou of 
th<' tank hcing dirl'Ctly o1·er the landing j:(Cnr. The inereMcd radius 
nf aetiou of nine hours in eompari.<ou with th<' usual De flavih111d of 
four and a half hours udnpts this p'lanc pnrliC'ulnrl,v to loug di81aii<~C 
Higltts. ln this plane, the trip from ~rw York to Chicago may he 
undertaken without the nec·t'ti'ity of stCJppiug for ful'l. 

The commcrcinl dcl'rlopm<·nt tt f the company lw;; hecn in kccpiug 
with tlwir polic.1· on fnrth<>riug tll'iation on a souud nnd prncticnblc 
basis. The const'r\'lltil·e cngin<>cring polici<'3 pn~n<'ll by the Dnyton 
Wright Cnmpuu.v <lurin~t the pa;;t y<>nr hnl'l' hnd the continued supcr­
visicm of Or1·ill<' W rij:(ht and C. F. Kt'tlrrin~. 

During the post yenr, in addition to tlte previously described dc­
v<'lopment work, the Government has placed with the Dayton Wright 
C:ompnny order~ for n lllllllbcr of p l nn~>A of ~pocinl militnr,v types. 
Among thc$e is tlw model D. H.-~-n. This mod!'l is n modification 
of the re/:,''lllnr n. H.-4, with lh(l following cltRil!(l'S: 

Pilot's und Gunner's nrmamrnt rl'lllO\'cd. 
f:ompl clf' dual <'ngine control. 
Cornpl<>l<• dual iustrunl<'nt hourd. 
Compll'll' dual ~tick control. 
Ounn<•t·'s stool <>h:utgt•d to Pilot'>< typ<'. 
OnntH!t''s cnwliuA' nud nftrr dt'<·k mude round instl'od 

of rl'h"ttlur D. H.-4 type. 
In addition, thl' company hns nl'o lllllllltfuctnrctl for the Govcrn­

mr·ut fl 'Ill all llUllllwr of plnne~ known us th<: HlC>tl<•l n. \\'. IL4. This 
'."ll(! most clo<cly n•scrnbl<>s th<' l>nytnn \\' ri;.dtt X in<' Hour Cruiser. 
lloth of the ulxl\'c types were ('nmpll'tt>d in n ~!tort period of time, 
111111 it is undt•rstood W<'r<' us!'d by the Gm·<•rllml'nt as ndvnuced 
1 ra i u i "I! planes. 

The J)nyt.ou \\'a·i;!ht. C'ctlnpany fpt•l thut. it. iR 1101. only 1·oici11~ 
tl111 opinin11 of uit•t•t'Hft tnnnufat·lurc·a·•, hnt of the in<·rc'Hsinl! 11\1111· 
))(•a·. of l~~'"l'h' who 11 1'1: iutPrr·,lt·c.l in II<'I'OIIIlnl ic•,, in adl'n<'HI in!( l.hll 
<'XIt•nolc-d <·:<lahJi , liiiiC'Ilf of >'llilahlt• l:uulill!-(• pl:wt·cl throu!(hnut the 
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country. The qu<'stinn of <'xpenS<' in the <lt-,·••lopmcnt of such fields 
nctunlly is quit(• ~mull in rdation to thr importance which it bears 
toward untion11l IINonnuticnl progres~. Tlw mutter of hngc amounts 
of mout•y cxp<•u<h·d in the <'<lll>trn('tiou of snc:h fields is somewhat 
of 11 ful111cy. " ' hut pil<ll~ most '"'~ir<', is 11 <'hnin of fields through· 
out the couutry, sckct•·d with n ,.i,•w us to uaturnl smoothtH'Ss, with 
propt•r facilities for taking on oilnnd g11s, Ullll housing of plnnt•s OYer 
night, when nt'C<~:;.-;ury. The usc of good judgment in the scl1~ction 
of ~uch fields is l'Ss(•ntial inusmueh as it quite frequently occurs that 
a smooth l11ndiug fi1•ld will exist in n location which is entirely sur­
nmnded by tr<'<' S, tl'l<·grnph wir<·s. hn ildings or such <lth('r obstnt(,. 
tion~ 11s detract from otlll'rwisc satisfactory characterist ics of the 
field. 

GALT.At:DET AWCIL\FT COTIPOIL\TION 

GE::>ERAL o~·FJCE8, X 0. :10 Ell~t Hnd Street, Xew York City 

F.H:TOI<Y A:>:I> E:-:ot:>:}:•:ut:>:n ) IEPAI!T)IEI'T, East Greenwich, 
Hhod" T,;land 

f'hairman, 8fJard of /)irl•t•tor8 . 
/'l'ellidtmr uml (icneral .llancr!Jt'r 

l ' icr .JlrnidrJe t 
Srcrrlary· Tr~mmrrr . 

K F. C AI.L .WDET 

.J. K. nom~sox, JR. 
J. G. C RAW .. ORD 

\\'M. Jl. I.F.IIIII:&Z 

"E. F. GAr.r.At.:ut;T, Chairman of !Joard. 

GEORGE :\f. PY:\:l'IIO~ F ..... DRf;\\'$T&R 

Al.t•Ktm :\1(-Ewt::'li 
\\' • • \ . IIARKIMAX 

PAt·r. :\lcl-:wE~ 
J. K. HOOI:<SO:<, .Ju. 

~U)It: thirty tldd years ago a s turdy youngstt•r lny nt full lcngtla 
on the gmssy <lopt• of u park iu the nation's capitnl, his gaze fixt-d 
upon the dome of the suminl'r sky. 

Tho drone of iu~t.·<·ts, the ehi r p of t lac park sparrows, the luzii.Y 
drifting clouds passl'd }lllliOticl'd, f or young Gallandet's whole nt· 
tt•ntion wa~ l'<>n<•cnt•·ntcd npnn 11 hird that ~oared far aloft. 

H e watdi<:'d it. SW<'<.'P in grac·..Cnl circlc•s to ri~ht 1\IHI left and fol­
low('d its •·our~•· of flight. nul il it glich·d <'nrthward llllll disappear<'< I 
IK'YotHI tlw tn·•·s n<·ro<s tht• l'ollotlla('. 

·Tim< tin' 1!<'1'111 of an idea wa~ hum; >ln idea tlaat l in•d with E. F. 
Oallnndd thron~;h lwlyh01>1l nnd ,youth and whic·h in manhood grew 
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aut! grew until in the more mntme yr•a r~ it tille·d his ~oul witk a 
fixed purpose - aviation. 

Graduating from Yale with degr<'e of A.B. in 1S!!3, uml f rom 
.Johns Hopkins with dc;:ree P H.D. in l fi!) (l, he~ sti ll clung to hi~ 
study of acronnutics. A few 'years lnt<·r h<' w<'nt to Yale Universi ty 
ns instructor in physic.s. It was while filling this position thut he 
d!'voted his spare time to experim<'nting with the warping wing 
p rincipl<', nttaining considcrnhlc succ:c,;.~. 

But his c•fl"or ts we•rc frowll(•d upon by the nu thorities nt Yaln and 
he was notified that he would have to discont inn<' the cxpe rimrur,; or 
n•sign, as (to usc tlwir phra, c·ology) he wa,; mnking nn n:<s of him­
self aud a laugh ing stock of the faculty with his "flying jim­
cracks." 

Faltering for the monwnt hr• diS<'ontinued his c!fforts nnd al low<'d 
others who had cnt<'r<'d the fi<'ld to oul-distnncc him in the e'·olution 
of this particular principle•. 

The spirit of nerinl flight b<•ing strong within him he ~non bravrl.v 
cast aside the pc,dngngic fc•tt!'rs and cnt<'r('ll the ncronnutic nr<'nn as 
a pionrrr. R<'~igttiug his position nt Yule•, he in company with his 
brothl'r l><'ni>on, h<'l!an the prnrtieal l\Onstruction of nirphln<'S. 

In 1!111 E. F. Gallaudl't obtaitl('d nn Am!'rican Pilot'" li1~cnse 
with the Wright Brothers aud the snuw ."<'llr w('ut to Frnucc to ~tud.v 
contiuentnl m('thods in con~truction and actual flying, obtniuing the 
French Pilot 's liN·nsc with the :Ki<•upor t monoplane in :Xo,·<'mher, 
1011. 

R!'turning to this country, 1lr. Gallaudt•t and his hrntlwr, in l!ll:!, 
built the A-1 or the BuliN ns it w11s popularly termrd; n mono­
plane cquippro with n 100 horsc-pow<'r Gnome motor nnd having a 
wing sprN1d of :12 fN·t, tntnl wing surface 210 Sl]UIIre fc•<'t and mt•as­
uring 21 fr•f•t from no~c to tnil tip. 

This "hip wa8 c•xhihitcd at the.• fi r~t At•ro Show hl'lcl in th1• Grnnd 
Cc•ntrnl l'alnr·c·, l\cw York (~it.,r, in '!\lny, 1!112, and wa~ flown that 
~pring. I n .J uly of tl1c sanw ~·c·a r, whi le fl,ving" th<~ Bu ll~t, 1fr. 
Gnllaudct wa:; injmPcl in n smn~h . It i' hPlic\'('cl that this UIIIC'hine 
was rn nking 1 :JO mi les an hour nt lh<' time. 

Lnt<•r mod!'ls brought out hy Mr. Gnllaudt't ar<' as follow>: :::lfono­
plnne Flying Boat "B," ]!)l:l- H , (lQW('r<•d with a 110 horst>-po\\'<'r 
Mnximotor, llll'asuring 2i frPt from nO>e l<l tnil tip and lul\·ing a 
wiugspr<'ml nf !lfi fcC'! .. Gallnudt•t Tmrtor. ('. -1 , J!ll;'i, with ;;o horse· 
power Gnome motor. \\'ing spread of 3R fc•l'l, total wing smfnce '400 
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square.f<·et, length from nose to tail tip 2.') fret. Gnlhwdct Truetor, 
('.-2, 1!115, with 100 hor~e-power Gnom~ motor. Win!! gpr~ad of !H 
f<•et, totnl wing surfa<"c !li\0 f<·ct. !.<'ngth 2:-. f<'<'t. Gnllnudct D.-1 
Twin-moton·d ~('nplanc 1H15- 16. D.-2 Twin-motored Seaplane, 
Jtl17, and l>.-4 Liut·rt_v-motorcd Seaplane, 1\llS. 

Possibly the most interesting of ~Ir. Gallnudet's innovations in 
a<•ronautical development is his geared propelling mechanism. To 
illustrate this \\'('quote from th(' gpcech of T.iC'Ut('Jlant c,lmmnnd('r c. 
A. Read, who made the Trans-atlantic flight in the N. C.-4. 

At the welcome home unuquet gi,·('n b,v the Amcriean }' lying Club 
Ht. the Hot(') C(lmmodore, :Xew York City, July 2nd, 1()1\), C'om­
nutnder Hcud said: 

.. . we ha,·e a tot ahead of u~. It has ))()en demon~tratt•d that the geart-d 
01otor itt the t.hing for t~e(lplane.tt particularly .. . The motor is most eOit.:ient 
wlwn it is going tl1e fa~lt-PJt and o. propt•ller is most cfll~i('nt wlu.•n it is going 
slowly. And in that ~:onnection, one of the future den•lopments of importance­
which Mr. Callaudet haFt already shown us- is the hit<·hing up of more than one 
motor to a single propeller. 

The Gallaud<'t Engine<'ring Company intended for consulting !'n· 
~inecring work wns orgnnizPd in l!JOS and n'-Orgauizcd intu the 
Gallaudct Compon_v and ngnin in turn into the G,llbudc·t Airc;raft 
C'orporn t ion in 1{)1 i with ).[r .• J. K. Robinson, J r., ns Prcsidcnt nnd 
General :Man11gcr. 

Incorporah•d nuder the laws of the State of Xew York, ,January 
19th, 1 !!17, the factory was <>omplctcd and rcndy for occnpnney in 
)fay of the ~u nte yl'ar, at which time operations were startM with 
ord('rS on hnnd for four hig lnnd mu<"hiu<•s for the United Stntc•s 
"\nny nnd two still larp:t•r waH•r machines for the Unitt•d Stott•,; 
Xavv. 

•' 
The first of the urmy muchinc·s was fiui ~hed in October and 

umdc SII<'CC'ssful flights in NovC'mh<'r. Th<' ~<'<'ond out• flt•w at tnng­
lt•y ·Field in F<•hruary, 1!11~, lond<'d th irty-two pouml~ Jl('r ht,rs<~ 
powt·r, making speed of SC'\'CIIty-fivc mil<~s p('r hour. The otht~rs 
wC're tnr11ctl o\·er to the Army in Jmw, l!JlR. 

The Navy maehi11c>s wC're modified to a lil!ht motl<'l of the sanw 
type. Th<~ fit·st ()f thc·,;e fast, lil!ht h<lJn\)(•rs for the Navy Dcr,art­
ment wns llowu in .July and the ~<'<'Ond one in Octolwr, lfl18. Th('SC' 
tnnchillt'~ with Uh('rty motor ha,·c ~hown wondt•rful p<•rformancc~. 
muking n ')W<•d of l :?H miks p<'r hnur, rlilllh in two minut<·~. 2100 
f('('t. Fm·l t·o~tsum)>tion at cruising speed of 18 miles per hour, Jfi 
gallons per hour. 
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In .lanuury, 1 !II~, thi~ c•>qw>ration nt•e<•plt·d " contract from tlw 
United Stat<'~ .Na\'y fur IT. ~.·:! Flyinl:( Hvats and tlu' production of 
thcS<! IJ<>Ht$ r<·:whed it,- high point in ~cph•mlwr of til(' ,;;mw year. 

The pr<!~t·nt :wt.i,·iti<·s of this corporation ltl'c dc\'otc•d to the fnl· 
fillmt•nt of sc,·cmtl n<•w Army mul Navy coutracts and the promotion 
of Af'rial Trnusport in g<'JU!rul. 

I t also operat<'s us a subsidiary, till' GnllnudPt Aviation School, 
Inc., whif'h duriug the early stngrs of the recent hosti lit iC'S trnim><l 
a large nnmlx•r of young men for the Aviation Corps, severn! of 
whom m;ulc <'u\'iabl!• records at the front. 

,J. K. Robin sou, .Jr., who is ft nwmhcr of the Board of Directors 
of the )limufuctun·r~' Aireraft AssOl'iatiou and to whose guiding 
hand, untiriug efforts 1111d ,·igorma. pcr:<mwlity a larg(' share of the 
success of the Gallnudct Ain•rnft f'orpornt inu is due, hns hcen in­
ter<•sted in 11viution "in<:(' the first heaviPr-than·nir mal'hiue made its 
flight. 

Boru in Akron, Ohio, he n•<•(•in·d hi s primary <·lineation iu C'hi· 
<·ugo, Illinois, and lat(•r atll·nd<"d T wyfoJ•tl at Twyford, England, fin· 
ishing his edn<"at ion at St. Puul's School, Gnrd<·n Cit,v. T.onl-\' hlaud. 
His tirst busiue:;s ('XJ>l'ri<>nce was with the Diamond l\fateh Com­
pany of Chi('ago. }'or n pPriod of ,Yf'ars he wn" first. Sf'CrC'Inr,v ami 
then P r<'Sident aud gcuC'rnl manng<'r of the Cnrran1 Paint Company 
of Barberton, Ohio. 

In l!JO:i he wn~ elected prC'sid(•nt null !!Cnerul manager of the Ox 
Fibre Brush Company of XPw York Cit,,·, nnd Frederick, l\Inr~·· 
lund, and is ~till SPrviug in that capacity. 

liC' wns attnl('ted to nviation originally through hi~ dC'C'p iuterc~t~ 
in sports. This bc~an as carl,v as ] sns Wh('ll the " \\'inton One,. 
which he drove, wns cousid!•rcd thf' last word in motor ''nr~. 

He is al~o n yachtiug cuthnsin~t. hm·ing O\\~l<'d ~<'\'<'ral <'rafts. th(• 
luet of which, the Rlilhro 1 I, served in Kn"y Aviation as S-1'-l:i 
for the !lnratinn of the war. 

Mr. Hobin~on bronp;ht with him to the Gallatulct Air<'rnft (~or· 
pnrntion, frllln on<' of his mo~t ~ll('l'('"<fnl !•nll•rpri'<'"· .T. G. ('rnwford, 
u< YieC'·I'rPsiclC'nt nml \\'ork" )fanag<·r, and \\"m. H. LPhhl'rz as f'r<'rC· 
tnr,v nud T reasun•r. 

Mr. Ll'hlwrz wn< born at FrP<h•ril'k, )fnr_ylaud, and was <•duclltcd 
titer!'. I u 1 !JO;, hC' joirll'd the staff of the Ox Fihrc Brn~h Company 
of N,•w York Cil\· and Fr('deriek. Mnnlnnd. nud in this <'onc<·rn he 
advanced to th<• J~>sitious of O tli<·c l\Ian~ger, ~al('s MnMgcr, Factory 
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ln,.trud .. r. "t'NUHl from h•ft. '-l.tncl ing. :;. C :nll~lllth•t E\.c·•·uti' L' Ollil't'-.. 4. 
View of t;nJiuwlet t\:.scmiJiy Hoom. 
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lfanagcr and latPr was elcett•d Sc<~r('tar,v of the Corporation. In 
190U he managed the Hoyal Brush und Broom Company of Toledo, 
Ohio. Later he spent ~l'vcrul y<'ur:< in the l'ulnwtto Fibre Industry in 
Florida. 

As nn expert accountant und 1111 urdent. student of finance und 
business m<'thods, Mr. I..cbherz WM given opportunity in the Gallau­
det Aircraft Corporation to displuy his splPndid f]Ualificntions in the 
installation of an accounting and busine~s ~ystem that was highly 
commend<'<! by United Stall's Gonmuncnt officials who were in touch 
with the sitnntion during the wnr . 

• John G. Crawford, vice pr~sident and factor_,. mnnagl'r, is a nntivP­
of Ireland. He wns educated in Rl'otlund und in I rl'lnnd and llCCtliiH' 
assistant cngin!.'<'r and chief engineer resp<•cti,·ely of the old dty of 
Dublin elC<'tric light ing plnnt. 

In 1893 he bC<'amc <'Onncct<'d with the Thompson-Houston EIC<'­
tric Company of Lynn, l\fn~><ncln"<'tt:<, and lntcr, went with the Gen­
eral Electric Company of ~clt<'IIC<'tndy, Xcw York. 

In subsequent Jl'nrs he was coun<'Ctrcl with the Westinghouse 
EIC<'tric and l\fnnufucturing Compnuy at East Pitt,bnrgh, Pennsyl­
vania, the Siemens ancl Hnlske Elcctrie Company of Chicago, and la­
l<'r with the J cffrcy )f anufacturing Cmupnn.'· nt Columbus, Ohio, n~ 
superintendent, which position he r<:>sigrwd to accc'pt thnt of works 
manngcr with the Ox Fibre Brush Compnn.v nt Frederick, )far_vland. 

During the late war when airplane produNion wns nt it~ height, 
:Mr. Crawford's ability as works manal!'cr provc•d one of the ont­
~tanding fcnturcs of the Gallaudet Aircraft Corporation's artiviti<'~. 
which activitil's nre bcst dcscrilx~cl by the following <•xtrnct from thn 
corporation historian'~ note book: 

... not hinJ: rould •tor them! Day shift-ni~:ht •hift-the fl.-8 nHer 
roolod. A thouoancl potriotio men and women workin~: at top ape•d to fulfil to 
the• ulmo•t the Mmancl• mncle hr the Oovernmt•nt at 1\'o•hinl(ton. l';eaplonl'1! ­
Ilombers- Flying Boata! The elognn was u One n day" anti every hn•uty·four 
hour~ saw a completA"CC ma(·hint> take the way!4, tunc up and Jl~· to its clt·l'ltination 
F&Omewhtrt" on the Atlantic.· ~:onst or tw<.·ure-ly l.ox~,.•d for ~hipmcnt 0\'t'rfJ('fti'. ThOtM' 
w.-re tl1e happy da~·s! En·r~· 011\.' in fint" fettll'. Xt>w huildin~ springing up 
like mut1hr<>omR, earloAcls of gpruct. lintn, "tC'el. dope, \'tunit\h, and wire arrh·ing 
with clock·like rt·~ularity to ht- <'Oh\'C>rtOO into fightinJ: morhin('l4 for Uncle Sam. 

F..a<'h new German atrocity sern•d hut t.o spur lht• workers on to greater effort 
and the end of thr •hift found thrm limp and exhau•ted but happy in the thought 
that they had extraclt.-d one mor• nail from the llindenhurg ~tatue. 
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1.. \\', F . . \~"•~ruhly Rvom. -1. L. \\' , F. Trip i<' )lutn rt'il nmi l plnn€' uruJ~r 
c·nnKlruf'tion. 5. \ ' i,•w t.' l1ow i n~ n •:u o f lllttil phwe fu~dng\'l'4, li. t.. \\'. }'. 
O .H .·.t's n:•a•ly for win:t Uil-io;<'lllhl,\'. i . luto.tulliu~ nmtor~ in biplc t.~ng i nt..otl 
mail plane. S. P lnnt of L. \\'. F. Enghwering Co., Col ll•ge l 'oint. New York. 
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Early iu llll~ tile st•n·it•c llatl st·n·ral of tll<'ol' phu•rs ou hand. 
Th<'y Wf!re llcl-In\'ilaud-.f::, single mf>tt1l'l'tl, two '!'Iller hiplnurs. 
Tile L. \\". F. Compnuy whieh already bore n rqmtution for <Jnick 
d•·liver~· nud A~ct·nr:wy of workmnuship, was Ptltrn::tt·d \l·itll tile task 
of remodeling tht'Sl' traft. 

l'erhnps there was another rt·uS<•n for ll<S iJ,:ning tlw work to tile 
L W. F . It rna,\' be tllat wllcn )lr. Pra<'ger and )fr. Fliut con­
ferred vn tht• n·quiri~mt•ut,; of a mail planP, tilt• chief of the air mai l 
realized tllat the engineering staff of the L W. F . Company could 
prolf<'r snggt·~tions and dt•<i;;n impron•mcnts to the ultimaw good of 
tile aerial muil. )f,>st t>f thc•::c engiue!'r,; had b<·c·n rctaiucd uncl 
wc·rc working on the pr,h)Pills of d<·'·<'loping a stri1:tly commercial 
airplane from tile military type of flying m:ll'llint•. Tll('n there was 
,J os<'ph L. Cuto, al::o a nwmhl·r of the L \\". F. Pugin.:cring stuff who 
was dc,·eloping a ,;inp;l<· " ··:ll<'r mow>plane with a ,·iew to crcntiug 
a popular ~porting mnehine hn\'inl! slow landiliJ,: ~prt·d, qnic:k g<•t­
awa~· nnd t•a;;e of c·outrol, to;!• ·tlu•r with the maximum of inherent 
stabi lity. 

Organizt·d in lll'et•Jnb• ·r, l!lt:i, th<• L W. F. ('ompany i< wid<'ly 
known as tlw or;!anizatiou whieh mak"s the la1niuatt•d wootl fn~•· lag<'. 

This t,yp<• of fn"""'l!'' i:< the Jllont)(•nqnc·. ~lnnt><"(\((11<'' nu•ans "ouc 
~ht>ll, " a lay<'r of llltl' lin fittt•d 0\'l'l' a ::trc·amlin•· mole! i:< the first 
procc·ss in mnkinl(' tlu· tnOntJ<'"' l'H' '·''!'''· Tlm·n Ia,,.,.,., of nne-:: ix­
t<·c•nth inch :<Jll'II C!<' nrt.' thl'll lai•l nn a< many lay"r" t)f tap<' wnmHI 
about this fwmnM<' to tail. W<•nlld <pi rally h..twt·I'll tlw mitldl!', inn<•r 
and Ollti•r l a ,\'<'r~. Tlw innt·t· lam inat ion.< :ll'<' spiralt •cl in npp<l::itP 
dirr·('!inn~, while• tlu• onh•r lamination rnn< :<trail!ht forp ami aft. 
ThP. thn•(' l:nniuatilln:< lllHl tlu• two l:t,"t'l':' of rapt• :tn• lai.J in hot :,:hu·. 
Til!' ont::itlt• i>< th<·u C'OI'<•r .. d with lin<•n. dnpt•rl on an•l <'llllllu•l<•rl, mak­
inl! till' cnmpkt .. :<lu•ll :q>pl'<~xin >:lkly ""''· fm11·1h nf an i~~t•h lhic·k . 

Jt "'''" tlu• T .. \\'. l'. Hlodt·l F nirpl:11w tllat IIPw 11,.. l.iht•t'IY mntnr 
oil it:< fir<t tli;!ht. TJ,.. '""' wa< 1uat.l•· .\n;-:11<1 ~1>1. 1 ~117. \\'),..n 
tht· Li1tt•rty IIIHtur wa~ pt·oclw·t·cl dwt·t· Wl'l'f' "" pl:Uli ':O: i11 t1u • f•nunlry 

suital.>le for till' ilniJu••lialt · in::l:dlati••ll nf illl' lllt>to~r . Th•• 1.. \\'. F. 
Comp:my a;!t'l't'ol lo ""1'1'1." a sn ital•l<· vr:d'l in l••n day::. a1ul t!t ·l in·ry 
wa,; madt· n11 ti1 n<•. Tlw t• ·•t lli;:hl "'"' a :'ll<'''' '''· Tl,.. lltnln t• \1':1 :' 

a S\l('t ' ( '~:-' ;ttH} t)u• ('OlllltitlaCioH pt'tl\'1 •• 1 •lilt' of t ilt' f:t:O:ft •..:f fl,\'illf! llla­

<'hiiH'!'\ iu (•X i :o: tt ' IH'C'. 

Tlu•rt• ".,., ... otlu·J· IJ·innqol>:: fnr tlw t·olii J>:llll'. li•>Wt·\'t ·l·. I I:: pl:tnt, 
whi1·h h:ull~t·•·n , . ,.,.,.~\',)at (',. JI, ·;:• · l'oini. l. .. n~ l.<lau.l. in 1lw '!Hnlllt•r 
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of 191 U, Wll8 known ns an airplmw factory, not as a :foundry or ma­
chine shop turnr.tl into an uirplunc plunt overnight. 

The plant has been devclopt)t) to mukc airplan<.>s. Every depart­
ment creut('d •·~p<.>einll_v for tlw skilled work on planP.s. To-day tlu• 
floor ~rn<'<~ con•rs fiv<' city block~. 

So, ~fr. J>r>wgcr thought himself jnstifi<·d in interP.sting the L. W. 
F. Compan.v in mail planes. To r<.>build the Dellnvilnnd-+'s into 
comtn(\n•inl mnchin<~ rt><juir('d numC'rous chnng<'s in construction. 
}'ift_v of the~c plnn<'s w<'rc thus made over. ~From reports on the 
p<>rformnncc of the J>. II.-+ as a battle plane stn.Jctural chan~s were 
mudc to dccrcus(' tlw t<'tuleuey to nose over on landing. The ma­
t:hint•s wt-rc r<'balanccd and stn•ngth<'n<.>d throughout and a fire ex­
tinguishing system installed, prott'<!ting both pilot and cargo. 

Tlwre has b<.>en no ar<'itl<'nt with th<':iC fifty rcmotlelcd planes sinec 
tlwy entered the postal sen•it!C. A mail compartment holding more 
than 400 pounds of mail was in$talled in front of th<! pilot who wa~ 
tran~fcrred from the front cockpit to the rear. Additional fuel cu­
pnc·it_,. incr<'n~<.>d the crui~ing time to four hours. 

A militnr_,. <·riticisrn of tlit• Dt•ITavilnnd-+ wa~ bns<.>d on the posi­
tion of its gnsolinc tauk, whi<'h wns ll<'twe<•u the two cockpits anti 
tla·n•for<•, in the ,.,.,,nt of 1\ f,dl. uidt'd iu (!rnghiug the flyer Rj!'ain"l 
the motor. Th<· Army Air St·n·icc employ<.>d the L. W. F. Com­
pany to remodel 128 of the DeHil\·ilonus, placing the gosoliue tank 
iu front of the occupants mul rebalancing the entire plane ac­
cordingly. 

1 lnrinj! th<• summl'r of l !ll il )f r. C'atu's mouoplanl', known as 
1fodd L and t'hri~ten<.>d " The Bntterfl.v," was given several cxpcri ­
uu•ntul lf•,;t~ which prov<•d sur<:<•sgfnl and marked the initiul attempt 
It> hrillj! the airplnn<' within r<':l<'h of thl' sportsmnn or bnsin<:>ss man 
who rould uot afford tlo<' C'Ost of maintniuaucc of the larger types of 
plan<'~. The Cnto mouoplune is desi~:,•ucd to sell nt moderate price. 

The Coto machine is oul~· 2R feet, ll Y~ inch<.>s from tip to tip. 
It weighs on)_,. 'i:!ll pound~ fully loadt•tl. Empty it weighs only 4!1;) 
pounds. It has aln•ndy nttninNl n !wight of 12,:.00 fl'<'t, the 60 
hors<•·p<>w(•r C'at.o ?.Iod<·l C motor dri,•ing it at n rate of 'iO miles an 
honr. It run r<~main uloft 111 the low .<p<•<•tl of 2:i rnilPs an honr for 
six hour~, landing at a sp<.>etl of moly :W mill'S nn hour. The ma­
<"hin<' hns l><'cn brought to a dt•tlll ~top within forty-fh·c frot of the 
pln<'<' where its wh<'l'ls first tou!'hl'd the ~'l"Otmd. 

The L. W. F. enginrers while rceognizing the necessity for devcl-

Coogk Original from 
UNIVERSITY Of MICHIGAN 



' -
• 

.' ~­

··~"'· 
1 .. \\', t' .. \ erial F rrighttr 

Coogle Ortotnal from 
UNIVERSITY OF MICHIGAN 

. . . 
... 

• 



·· · · TnE L. W. F. ENGINEERING CoMPANY, INc. 217 

oping a sportiug mnchin<' rcnli7.ed that, for the present, the big 
cargo-carrying machines are equnlly important, that on the practical 
cargo-carrying plunc depends the extent to which the Government, 
excepting the military, will be able to uti lize the airplane. 

It was with considerable faith, therefore, that the L. W. F. 
Company nccept<'d a contract to build commcrcinl 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 ns among th<' first aerial freighters and are 
design<'d to cnrr.v mail, cxpres.« or li~ht cargo<·~. 

The.sc L. W. F. aerial freighters will carry from 3,000 to 6,000 
poumls curgo. At the time of their construction at the plant of the 
L. W. F. Company they were the largest all-American land air· 
planes, and their dc,·clopnwnt marked a new step in aerial trans­
portation. 

On the long distance flights, such as the New Y ork-Omaba route, 
with the one stop at Chicago, th<'y 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 rt>duccd, the big ships carry 
their maximum load. 

The actual design of this type of machine r('moves it finally from 
the war model. First of all, it is a three-motored tractor biplane. 

T wo great fuselages, each 53 feet, 9% inc•hcs long and constructed 
of laminated wood, by the L. W. F. patC'uted process, carry part of 
the fuel supply and 1,000 pounds or more of mnil. 

The ercw of four, indudin~ two pilots, n radio operator and 
me~hnnic nrc located in tlw nacelle, or tail-less body, which consti­
tutes the central carriage of the m>whine. 

A twch'<..'-cylindcr high compression 400 horse-power J,ibcrty mo­
tor is set in the nos<' of ea<'h of th<· two fu~dages and also in the 
nacelle, supplying in all 1,200 horse-power. 

Both wings span 105 fc:•ct from tip to tip, furnishing a total main 
wing nrcn of 2,200 square f<'et. They are separated by nn 11-foot 
gap. The nacelle, in which comfortable !'(!:<ling and relief quarters 
for the crew have been installed, is used for cargo and fuel when 
shorter hauls permit lt>ss than four in the t>rrw. The big machine 
stands 17% feet high. It w<·ighs, fully lond<'d, 20,000 pounds; 
empty, 12,000. Th<' actual usefnllond is 7,500 pounds. 

With it:; maximum load thC>~c machines will travel on high speed 
nt lO!J milt>s an hour, and throttlo:d down to low speed, at 56 milC>s 
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au hour. Tlu~y will climb about 10,000 f<·Pt in IS minute~, while 
their ceiling is 17,!i00 feet. The eudnran<'<', or Hying radius is 10 
hours. 

Th<'se machines are <'<)Uipp('(l with the rndio plant which enables 
the pilot to mnke his wn,v through rain, storm or fog. and to de­
termine the exact location of the lauding field when he d<'sires to 
dcsc<'nd, though th~> earth is ohlitcratt•d by fog. 

During the last year tire L. W. F. Company has redesigned several 
DcHaviland plaues, in~talling two motors instead of one. Cargo 
cnpncity was incrras<'d from 400 to 800 pounds, landing gear 
changed tu bt•ar the additional w<'ight and thre<' rudders instead of 
one. 

Captain .Tack Foot, chic·f tP::;t pilot forth<, L. W. F. Company, was 
mc~t S\l('('cssful in W:~shington when ht• dt•m•m~trat<'d the firgt of 
these rebuilt twin IIaJJ-&,ott motored mnchines in Xovcmber, l!ll!l . 
So sntisfuct"ory were the tests and <'xhibition !lights that the machine 
was at once accepted by the Aerial :Mail Scrvi(,C. 

The immC'diate sucCC$S of this twin-motored DcHaviland is shown 
by the following despatch from the Washington corrcsporulent of the 
N ew York Tim ('s: 

\YMHII~GTO~. O•:f't;:\tm;n 2.- \\.hat i~ r~g-ardt-rl n~ a Trcord was eAtahlished to· 
dav hv R twin-motor(!(( nt~ llavilnnd -4 airpiROC', dC'visf'd and manufactured fo r the 
Po~t Omec D('partment. and which tOOay c·o,·ered th~ cli$tanee betw~~ the air mail 
field at \\'ashington and that 11t Bc•lmont.. Park, New York, in one hour and 
thirty· fO~Ir minntC'S with n mail load nf nrarl,v :)0,000 ll•t tere weighing 030 pmtnde. 
The di~tanre ("H\'t.•re<l wns 218 mil<>M and the rRtc of speed was 138 miles an 
hour. Postal omc..•iltla RA~erted their belief that this aehie\'C•ment hrokc all load­
('ftTrying airplan~ r<"l'o rda. 

Thr. hest pre\'ious n c..·ord in thr uir mnil S<'n·ire was em Septemlxor I nth, when a. 
~ingle motor n'! Jla l'ilnnd r nrried 300 pound::i of mail from \\·a~hington to 
Xew York at a. ~(Wt•d of 1~:~ miles an hour, and t11e thirtl br l'it ret'()rd was cstab· 
lished on (ktoher h t whrn t\ Curtik~ plan(" cnrrit."d 3-Hi pounds from New York 
to \\'a~hington at a !OJK•t d of IIA mi l~s an hour. 

The twin·moton>d ])(! Ha\'iluml used to·tlay was pilolt'(} hy Rnmuel Entcm, ,Jr., 
of Phila(h•lphin. and lt•ft Collr.(!t' Park. on tl1(" c·c1,::<" of \\*ashinghm, at 12 o'ciO<'k. 
It arri\"cd at Delmont !'ark ot I:~~ o'clock thi• afternoon. The time of flit:ht 
ineludt>d two c.'ircles around the fi<'l cl for a ltitude b(•forc ~etting ou t. on the 
course, · and it wus the first trip mad€" b,y the plane in a. regular mail -carrying 
flight. This plane is helie"·t·U to be the only twin-motored plane built in the 
t:nited Stutes whic·h not only ma intains the altitude under full load with one 
engine but actually t:limha on one engiru•. Post authorities ga\'t~ it as their 
opinion that it i" " thC! J.tTCatel'Jt forward step made in the developmrnt of a. small 
Wt"ight·<"arrying plant•.'' 
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.. It eliminatt>l'l. t.ht~ fire hazard," said Otto Praf>S!er. thl" ~t'Cond As~istant Post· 
ma~tE'r Gem•rnl, ·• hy ha\'inJ: the <'nginc in the wing'S and away from the ga&o· 
line aupplic-!C, and nltso minimi7.<'M dAnger to the pilot for the 8&me rPason.'' 

\Vith its r<'(~vrd for turning out airplml('S of new and prnctical ·I~ 
sign, or n•rnodl'liug oth1•r madoin<:'s nccordin{( to tlu:- d<:'mands of 
the ger,·ic<', the L W. F. Company is prepared to fill all orders in the 
quickest possible period of time. Improved facilities at its factory 
and exhausti,·c study on the part of the L. W. F. engine('rs have 
made po~siblc the rapid dcn~lopnwnt of a(•rial freighters, the ma­
chines on which official' of tlol' <'OIIl)lllllY are dl'pending to fill the 
transportation nl'eds of the future when the saving of time becomes 
the chief es~ential in Am<•rican trad(~ and commerce. 

THE GLEXX J,. )L\HTIX CO:\IPX~Y 

CLE\'EI.Axu, Omo, 1 GSOO ST. CLAm A \'ENUE 

Officcr8 ancl Dirt•r tora 
Presidt>Jtt and General Manager fiLE~:ot l.. ~IARTJ!'i 
J·"ice.Preaident C ARL ~. Osnoa:'\'£ 
Hccrctary \\'. D. Tt:a~r..a 

Treasurrr . S. l.n·J~OSTO:'i MATlin 

~I. 13 .. Jon sso.' 
\V. G. ~fATut;R 
C'HARI.F.S E. TIIO)II'SO~ 

AI.\'A BRADU:Y 

('. w. DRIGIIA)( 

THE signing of the Armistice November 11th, HilS, signified to 
the Glenn L. :Martin Company the h<'ginuing of nn era of pros­
perity as well as an era of peace, for the twelve months following 
the CI'8Sation of hostili t ies ha,·e brought this company wonderful 
Sll!'CeSS. 

:Mr. )fartin und his orgauization hnd bcen SII<'Cessful designers and 
builders of aircraft for l!il(ht ycnrs previon:; to our entrance into the 
gr<'al war and the two years of <•xpcri<'nee in the building of mili­
tnry nir<'ruft, cnlminntin~ in the ROO hor:;e-pow(•r, twin-engincd 
Martin Romhl'r simply Sl'n·cd to rip1'n thrir <'xperieuce and empha­
size tlu•ir ability to prothli'e airplnucs of the hi!(hest quality. 

Nut in any S(•nse an organizntion born of the war, the signing of 
the armi,;ticc ga"e them un opportunity of entering one<' more the 
field of commcrcinl a,·iution and their ~ncecss is demonstrated by 
the fact that a year of peact: finds the Glenn L. )[arlin Company 
stronger than <'V<'r, employing more ml'n and women than at any 
pre,·ious time in its history. 

Original from 
UNIVERSITY Of MICHIGAN 



THE GLENN I.. M.<RTIN COMPANY 221 

Just ns November 11th, 1918, found the ) lartin Bombt>r in the 
limelight by n~nson of its remarkable pcrformancl' in official tests, 
go November of 1Ul9 found the plane still iu the forefront by rca­
son of i ts on t;tnnding sn<'C<'"" in :l<'tnal p<•rformancc. One ,n,ur of 
aetin· usage, cnrrying heavy loatl,; O\'Cr long distances brought out 
and <'nlpha.•i~<·d thc qnaliti('s in the d<•$ign and workmnnship on th<' 
plane and it stood ~~ the <>nd of a y<'ltr of scn ·icc the one typ ... of 
airplane u,;<••l b.1· the Gon•m m<'nt whi<'h had not IK·en supersrdl'd b.v 
soniC otlwr n111{) d . ( 'ros>< eonntr~· work of ba~ardous tlll turc wa~ 
nnd<•t·tak<'n hy the l~md)('rs and the nutny long ~ IH'<·<•,;sfnl j onrn<'_rs 
h!'lll'l'<'n larg<· ei t i••s bmught ont p laiu ly thr eomnt<•rc·ial pMsibi lities 
of t l11• big twin·eng inNI ship. 

\\'h<'n th<~ c·<·:<>:tt ion of hMti lit i<•,; pnt :tn !'lid to th<• arm.1· pmgmm, 
part of which t·a ll<•d for il l:trg<.' nr•h•r of :Jfartiu Hotnhers, ih<' Air 
Srnic!' thf•n award<·<! t lw Gl<'nn L ~\!arli n Cotnp:tny a c:ontrad fo r 
four of tlw ship; to hf' <h•l i\'('r('d on ('<)lll)liPtion of til<' ,-ix which wcre 
tlwn wrll und!'r way. Thr romplr tion nf thi,; or<l<'r of h•n planPS 
fm· the Army found t.he Cl<"'"<~l an<l (·outpany wPII start('d on an or<IN 
of >ix mail pl:nii.'S for the ,\ erial :Ji nil S<·r\' i<·<' awl at the f<•rtnination 
of th(' pt~:•t otliN• ordf'r tl11• pr<'liminary :~>'>'•'ll thly of th(• lir~t of tf•n 
hig twiu·t·ngin .. d plau< 'S for th<' U nit<·d Sta tr·s 1\a,·y "'"' !'nmplcted. 
The nctnnl l!"l'<'l'll llt<'ll t (·ontr:wts cof till' C:knn 1.. 1[nrtin (' ompany 
~ i tH'P the ~if,!'ll illf.! nf llw :u· mi~ti<'(\ nrP <•on:-'i(kraltly in ('...'\('<'!$~ of a 
million dull :u·s. 

Tlw hi:.dt<',;l trilout<· that has hf•<' n pni<l tn thc .1'(1() lt<H""''·Jl"'~·t•r 
pr<Khwt of tlw (;),•tnt 1.. ~lartin f \>1up:my i,- fomul iu tlw f:wt that. 
Ph<' lon~i c d<•sig-u nf tlu• plaur has r.•utaiut·d llll('IHt n:r<·•l <l<'>pi tP t lw 
ntril'ty of " "''" to whi<·h it ha; lw··•·u p11t. \\'ith nul.'· ><li ;:ht f'han;:r·~ 
iu th<• fus<•l:t;!<', ~flll'tiu l\l· iu·<"IIJ!i lll·d airpla tw; han · llf•<·n 11><·<1 ftl r 
lcmg di:4;tltC'P l'(·c·oruwi:-::-:a tH'P work. tla,v houd,in;:!. Hi;1'ht l•utnl,ing-. l 'X · 

pc •J'i 11H'll 1id lull~ d l::.IHJIC"f' llyill;_!:. n ll lllOII work. ll ~€' :t:O: a J :!·p:t:O::-it'l11!f'f 

111'111." t t·au<pnr t aud tu:o il anrl •·xpn·,:,: •·:tn.,·iu;:. Th .. u<·\1' u:wy 
.. r, J.·r .. ,t )) , for an a irpl:tll<' .. f tlw ,<:llllf' ;:•·n•·nll typ<' !11 !ly nn·r huu­
drt'd::. of 111 il<·s clf , ,..._.:111 c·arl'ying- 11H' (•u:-.t nltl;ll'y )tH' ll, ;!H ll!'\ arul a 
full :-:.i ;~,c ·c l11 :.1\·y tnqu•do \n·i.~.dc i u~ HHH'P tl 1a ll :1 t •)ll, "Xo on(' g-c ·tu\ra l 
typc" o f airpl:ll ll' l c : t ~ (' \ 'C·l' J,('l'll pu1 to :--tl•·ll a \'al'i f·ty nf U~• ·'· 

T li<• ti r>t f toll l' f\l"ill·<'llJ!iiH'ol :~ i rpl:ttll ·.- 1Ht il t by till' c: J..uu 1 .. • \la r tin 
('ompany wt•n · nf tlu• Inn;.:: tli:-:latwc · n ·•·nll ll:li !'" .. atH't' typ.- inh·Hdt•tl 
fur t r ip• :to·r".' ' t lw lil t• '>'. T lti>' _, .J.,· ut•' o·:dl<·d f,.r :1 pl;l ll <' <·:lp:thl<' 
of f;s:::t c·liru l ~ illg' , hi; . .d • C"c-i li n;!. ;fn·at :')lt·t ·•L ~u~~d lllallt '\1 \'l 'l'al~i l i t_v , 
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ability to carry hNt\',\' w<'i;.:ht ami slow Iandin~ speed. :Mr. )lnr· 
tin's organizntinn, whi,·h had h<'<'n lmilding aircraft <'X<'Iusi\'C•ly for 
eight years, bent to the tn~k nut! hrou!!ht out the first all-American 
nirplnue d!'>' igncd for war purpos<•s, Amf'ricnn in conception, dc­
sif:\'11 nnd workman~hip nnd !milt around thf' ~00 hnr~c·p<l\\'('r Liherty 
motor, two of which supply the power for the Al<ntin corps d'armee 
plam•. The first of the~<! marhin('s was flown at the Clcvt•luwl plant 
in the latter part of Aug-ust, Hlt~. a11<l during Septembrr and Octo­
her undrrwent trsts at Willmr Wri~ht Firld at Dayton, Ohio. Dur· 
ing thrse tryouts the plane show<•<l such rrmarkahle prrformanre 
that the nrmy offir<'rs in charg-e of th<' tl'sts d<'t<'rmin<'d to tr~· it out 
with bmubing- rqnipment and the flights undc·r h<'nvy lond wer<' so 
satisfa<'tory that it was dc.'<' i<IPd to com·<•rt th<' plane into a night 
homhrr. 

The plane as eomplett•d had a wing spr<'ad of 71 fe<'t 5 inehrs and 
a supporting surfner of 1070 S<Jnnr<' fppt. In length it mrnstm•d 45 
f<'<•t, in height H {('<'!. Its pow<'r wns supplied by two 400 horse­
power I.iberty motors. It cnrri<'rl four m<'n, fi\·e mnchine guns 
with 1000 rounds of ammunition, 1500 pounds of bombs an<l suffi· 
cient gasoline and oil for a flight of six hours' duration at the cruis­
in,:r sp<·<•d of JOO miles an hour. Its p<'rformancn was r<'tnarkablc. 
With this full lond it climbt•d to 10,000 fret in 21 minntrs and 
reachrd n c<'i lin;:! of more thnn Hi,OOO ff'<'t, flew with on<' motor dead 
nnd show<'<l a ~p<·<'<l of 118.5 miles p<'r hom at ~<'a le\·<'1. Th<'~e per­
formnn<'i>s were nil made nuder official govrrnmeut t<'sts nt Dayton 
with :Eric f.ipripg-<·r, l'hi<'f pilot of the GIC>nn L. )lnrtin Company 
at the wlll'<·l. 

As four ]Jinnrs of the corps d'armee type wrre nlread.\· nuder way, 
the army offit~iul> t•<•m pl<'t('d th<•m without ehnng<'s hnt the next 
thn•e plnnPs W<•n• of tl>e hornbing typ<' nn<l w<'re dcli\'ere<l to the 
Gm·<'TIIIIH'nt eompl<·t<'l,\· equippC>d for homhin~t purpMrs. Onr of 
thf'se, Xo. a, wa~ nnq•a•stionahly the mo:<t romplN<'ly C>qnipprd air­
plane in <'Xistl'ncr at thnt time. In nddit.ion to its rr:rnlnr <'qnipmcnt 
it rnrri<•d na\·igntion lig-ht~. signal li,::hts, a s<'n rchligh t for night 
lund i ng:<, In nd i ng flai'<'S, <•lt'<'lri<'nlly hent<•d flying snits. td<'phone 
sy~l<'m heh\'C!<'n the mrmhrr:< of the errw, complete wirel<'ss set and 
vacuum botll<•s for lwt rofT<'<' for tht• cr<'w. 

The p<•rfnrmnn<·<•s of tltf' first S<'\'Cn planes disclnsC'd such JJCJSsi­
hiliti(·~ that it O<·<·mr<'d to thr. Air Service tlmt th<' )fnrtin Bomh<'r 
was an ideal type for flig-hts of long duration and :\Inrtin Bomher 
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No. S was accordingly fitt<'d up with gasoline tanks carrying over 
two tons of fuel, suffiei('nt for LiOO mil<>s of flying. This plane was 
to be used iu the first attt'mpts to set a genuine transcontinental rec­
ord, the plans calling for an initial jump from Min<'ola, Long Island, 
to North Platte, Nebraska, and n similar jump on the second day 
from North Platte to San Francisco. After considerable !<'sting nt 
Cleveland and at Dayton everything was in readiness and a non·stop 
flight of G35 miles from Dayton to N<:>w York was made in 6 hours 
and 40 minutes. Unfortunately, two days aft<:>r its arrival at 
Mineola a lmrricuuc struck the fi<'ld, wrecking a number of airplanes 
and hangars. The st<:>cl hangar in which the transcontinental plane 
was housed, collaps<:>d 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 r<:>mnrknhle of all tlu~ various adaptations of the 
Martin Bomber was the conversion of the ninth plane into a "cunnon 
ship." For cxpcrimentul work it was dccid<'d to mount a 37 milli­
meter cannon in the nose of a bomb<:>r and so gr<:>at was the faith of 
the Army in the staunch construction of the plane that the weapon 
was mount<:>d in the no~e of a r<'gulation bomber without strengthen­
ing the longcrons or r<'dcsigninp: the ship to take the ~train of the 
recoil. Thnt their faith was justified is shown by the fa<'t thut the 
cannon has b<:>cn fired successfully a number of times and a com­
plete examination has fai led to disclose any t<'tl(l<:>tH'.Y to warp or 
get out of line because of the tremendous shock of the recoil. The 
testing of this apparaht~ l~as bl'l'n of inestimable value as thl' experi­
ments show that :Martin Bombers cquipp<:>d with such n cannon firing 
either high explosive or shrapnel can blow a hostile airplane or dir­
igible to pieces with a single shot. 

The last plane of the Arm.v order was undoubt<'dly one of the 
most interesting and successful from the point of view of comm<'r­
eial aeronautics, this being nn adaptation of the bomber to carr.v 
twelve men. The regulation bomber fusclnge was ~lightl.v altt•r t'<l 
~o that four m<'n, inrludin,:r the pilot, could bC' carri<:>d up in thn uo~c 
of the plane and eight could he comfortabl.v scat<'d in the main body. 
a sliding door connecting the two compartments. The <'ntire body 
was enclosed, the no~c h<•ing cowlcd o,·cr with a celluloid composition 
which gave the pilot good visibility and windows of non-shattcrable 
glass in the ~idl's giving a fine view to tho,;e iusid<:>. T.<•nthcr covered 
seats with an aisle between gave the passengers comfort for the long 
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journeys of whieh the plane was capable. Tests on the plane at 
Dayton with a full load of twelve passcng<>rs disclo~cd remarkable 
~peed and dimb. It wn~ shown that the ship was eapnblc of ex­
tremely high speed at high altitudes. Approximately two miles u 
minute with full load was maintained demonstrating the posgibilit ies 
of a plane of this type for the rnpid transportation of machine gun­
ners or otht'r troops to thrcaten<'d points. 

The six ::\Iartin twin-cngined planes built for the P ost Offi<'c Uc­
pnrhn<'nt for usc in the Aerial :Mnil i-icn·ice are similar in ~<'n<>ral 
design to the types built for the Arrn,v. The spec~ifications and tli­
nwnsions nrc in the main id0n tic·al u~ is the pcrformanee. Th" 
planes cnrr,v six hours of fm>\, a en~w of two and 1r.00 pounds of 
mnil, the lattt•r dividrd amon~r ih·<' eompnrtn.euts, fon r of whi<·h Hl'l! 
litt<·d with trap <i<)(.>rs op(•ra ted from the pilot's scat. Th<'S<' dt>t>rs 
greatly facilitate and SJWrd up the unloading of the plane when it 
rC'uchrs its dt>st inntion and in addition arc so de:>iWJerl that t\J(',v mn,v 
be ust·d for the purpose of dropping th<> mail while in flight in case tht• 
postal anthor iti<'s should d('sire to ddiv<'r portions of th<'ir cargo by 
this mNhod. 

An Hdditional ft~aturc nttrnC't ing n gr<•at dl'nl of int<'r<·st is a vC?ry 
solidly built d<·tachalJlc uo~e so dt·~il-'lled that in case of an accidC'ut 
su<'i1 as might. hnppc·n through n llnd lnntling, the nose ('an be re­
movt'd by pnlliug out four bolt~ awl a n<'w nose inuMdiately put on. 
By menus of this dc,·it•e an acc~i<i<'nt which or•liunri ly would hold 
the plane up for two \\'t'cks or more cnu now he repai r<><! in a few 
minut<'s. These plan<'~ nrc used in the N<'w York to Chicago serYice 
makiug only ou<' stop <'n route at CJc,·elnud. 

The htt<.·st den~lopnwnt of the )fartin twin-cngincd airplane i, 
found in the um·y order, whi(·h is now wP.\1 und<'r way. Chung<·~ 
and imprm·c•mcnts, iu k<•rping with the -:\f:1rtin policy of progrc~~ 
hnve h<'<'n made whid1 make <'l'rtain eve,; bt'tter performnnC<'s than 
those whi<'h have hc•('n made! J,y thf' carlil•r twin motorrtl plane~. D<>­
si~n<'d to cnrry a fn ll sized Juwy torpc·do weighing ovc•r a ton tlws<> 
planes can he opcrntt'd ns an arrin\ <'Onst. patrol from landing fields 
along our shorp,; or <·nn h<' takpn out to sea on warships or SPa ~lc<ls 
anti tlll'r<' usc··d n;; an HC'ti\·<• ndjnnct of tlJC flN•t . 

. Tn"t a~ the <'ight .\'<'nr~ of !'Xpt'ri<>ncc in <i<•signing and building 
ain·mft prior In 1!11 7 :ls.<ist<·d materially in cnahl in~t tlu• Glenn 1.. 
1fnrti n Ccuupan,v to produce tlw )fnrtin Bmnh<'r, so th<' two .vears 
of t'XJl<'rim<'ut nnd rnnMnl<'tion on the l\Iartin Bomhcr have ennblcd 
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the Glenn L. .\fartin organization to prodn<'(' connn<.>rc:ial aircmft of 
a su~rior CJnality. With au eye to the futme, the Glenn L Mar· 
tin Company during the war dcsignrd a type of nirplanP. whose gcn· 
era! characteristics and qnaliti<>s we•·e s-imilar to tho'(' d<'manded of 
11 commercinl airplane. Tho combination of ~afd~·, spe<·d, ~teadiness, 
strength and controllability so nt>ccssary in the corps d'armee and 
bombing type of military plnnes formed exactly the snme combina· 
tion of qualities called for in the airplane of comuwrce so that the 
experience gained during the war served to dcv<'lop the :Martin 
Comm<'rcinl Airplane. In oth<'r words the Martin passenger, freight 
and mail carrying airplane is not in any sense of til<' word an experi· 
mcnt but is a ~di!,"l'eed product with actual performance to its 
credit. 

Long cross-country trips by ~Iartin Bombers and J\[artin mail 
planes have definitely established the ability of this type of plane to 
link the important centers of the United States by aerial transpor· 
tation. :Martin twin-cngincd airplanes have flown over long dis· 
lances carrying as many as twelve passeng<'rs and as much as a ton 
of dead weight. The ton mile efficiency of the :Martin twin·engined 
airplane is an established fact while the ability of the plane to fly 
with a full load on a ~inglP. motor r<>dncccl to a minimum the danger 
which accompanies forced lauding~. 

No airplane has c\·cr nppronch<'d the ~<'rvicc record of ::\[artin 
Bomber No. 2 which, with 10,000 miles of cross-country flying to 
its credit was started off on a pioneering trip around th(• rim of the 
United Stat<'s in command of Col. R. S. Hartz. On Sunday, X ovem· 
ber 9th, Col. Hartz C{)mplrt.t'd his journey, having CO\'Crcd !lS:la 
miles in 114 hours 2;; minutes. This included 100 s<>parutc flights 
and the crossing of the Rockies at an altitll<l<' of 1:1,000 feet. The 
average spec~ was 04 miles per hour. The gasoline consumption 
was Jess than 4G gallons to the hour. The plane lauded in Wash· 
ington with a total of 225 hours and 24 minutes of ndual flying or 
practically 20,000 miles and still r<'taincd its original fabric. lt 
was in perfect alignment and in condition to continn<', if necessary, 
with but slight repair~. So remarkable. was the demonstration of 
the fine construction of this plane that the Smithsonian Institution 
has asked to ha\'(• the plane turned over to it that it may be preserved 
for future grnrratious. 

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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rclation:<hip l•·tWI'<'II ~lr. )lartin and tiH• l'uir .. d Stat<'>< .\nuy <':IIIHl 
in J un<', 1 !II::, wll('n t lw ti t·st planl' was uwde aud dd i \'ercd from 
the L.ts Ang<·l~·,; p laut. Th<· fo llowiu(( yPar fonud in<:'r<'ll:l<'U orders 
and lllr. )lartin dt•lil·<·rt·d military plant'S to both tilt• Holland Gov· 
ernmC'nt and th<: );('!!Jcrland;; East !tulia (j<ln·rmn<•nt. The first 
l\lartin plan<• for the l'nit<'d State:; Army pr•n·pd a ~u<;c<•ss and the 
relationship lwtwN•n th<· )fnrtin organizntion and th<' :\rm.1· has 
continurd. 

lll r. )!art in is a pionr.<'r fly<~r, lun·ing built his lir,;t airplane in 
HJ08 and taught himsc·lf to fly. E1·<'ry ycnr saw n n<•w mod<•l, with 
marked improl'(•tn<•nt~, and with whit·h )[ r. )fartin trnn·l<·d thou­
sands of mil<•,-- tilt• hrginnin~ of the dPYdopnwnt and l'>'tahlish· 
nwnt of an inoli1·idual gmup who lt:~n; widt•tl('d and imprtll'l'd the 
t_ypl's to a grt"at •l••t;t'<\l•. 

lllr. )fartin t..·gan, as <'Hrly "' 1!11:?, to sur r·ound himself with men 
of nuukcd ability in th!'ir· varitHIS ;;p<'t·ializt•d po$itions in his com­
pany, and hal'<' contwratt•d to <:arry out his id.-a ,; for superior aircraft 
and the hight•,;t po,;sihl<' del'('lopm<"nt of til(> art. 

Two lll<'n in partir:ular whOi<l' d<•l·rlc)(llll<'nt and nd1·unccmcnt has 
been very rapid, are Lnnt·n•·<• ll. llt·ll, Faetury .)!anag(·r, whose un· 
<JUCstion<'d ahili ty as a produ•·~·t· i< a l':~luabl•• a<,<' t to thC' org-aniza­
tion. H e I His l><•••n with tl1<• nr;raniznt iou ~ill<'l' I !)12. 

~fr. )fartin hn~ g-r<•at """ti<l••llc<' in the umrsual <plllliti~·" of Don· 
aid W. I>ou~ln~. his ( 'hi<'f Eng-in!'('r, who is nationally known for his 
ability. ~lr. UoughH <'Ulllt' dirc•·tly to th<' orgauizutiou from the 
)[as:;uchusetts Institute of Tl•dmoloj.(y iu 1 !)1;,, 

l:ric Spring-<·r, C'hi<'f l'i lot, is known nationally h<'<'llllSe of his 
worHkrfnl stl('<:!'>'st'S in t<'4 flying nnd em~<·couutr,v work with )far· 
tin airplllll('S. H e g-n~<luat('c[ from the )furtin :l<'hnol in l!lVi aud 
luiS h<'<!ll comrN!It•d with the )brtiu fon·<'~ <'l'<•r sin<:'!'. 

The hnrmony of the <'Htire org-anization and its loyalty to the 
policil•s of the compuuy is n l'<' r.Y notnblc f<'ttht rc, which together 
with the skill and nh il ity of lhe entire pt·r~onucl, has made a very 
efficient aircraft factory. 
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:-;r xn: rlu · w:u· ]'t'l'iod. rltt' ]'l'itwipa l :1\·ialion work ,.f rl11· J'al'kar·•l 
~ l ot•ll' ( ' : 11· ( ·,t ll ]':t 11.'' h:t:: ],,., . It rlw tlt•\'t•lt•plttt•ut of 111ntor• nnd ]'l:ttti'S 
hy rlu·i r t'X]'t·ri11H'lti:d tl• •]>:ll'llllt'11t. Xt•\\' t' ll;!:illt':' Httd ]'l:tttL'S uf flu• 
h i;:],..;r Pflit·i•·rwy han• !!"'"' du·•lll<,:lt ,.,., . ." ~at i.-fat•ro~r·y t<'sl::. \\"ith 
r],.. ••x• ·•·ptiun ,,f rlw l':to ·k: tnl :1\·iat inn t'll;..:in<', :.\[odcl l.-.\. · l lJ .-,(1, 1111111' 
,,f rlw ir :~i t· ] • t·udt~t · l :: will I ... ]'IIi ou 1],.. tll:tl'k.-t fo r· rlt<• pt'l'>'t'lll l':11·k:tnl 
t• 11;!:il11' )I',,],.] 1.-.\.-(1 ;,",11 h:t:: • ]ll't·i lit·a l j, '"" pr': ll'l io·:tlly itlt•tt l it•:tl witl r 
th<' f;tttH'Il- ].j], ·rry . iu rlw o],.,.,. ] .,pu ~t•ul of wl tidt tlri.; t'ollll]"" '·'' p l:t,n·tl 
:-:.1wl• a 11 i11tp••r1:tul parl. .\l; l ll l l r:~e~n r•· r.: :nul llh•"'l' t'Pqui rill].! lligh­
po\\·,. r ... d 111n111r-. a rc· ill\'i l• ·d h• dir••r· l t lu· ir i nquiri~·:» tH tlu· .\ \·iatiou 
I ),·p.trl llh·lll . l';h·k:ll·•l ~ l ul111' ( 'ar ( 'ul ll('oll t,". I )~ ·l r(lif , J[ i...:h i:,!.:lll. 
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STURTEVANT AF.ROPL\ NE cmrPANY 

The offices of the Sturtevant Aeroplane Company are now located 
in Framingham, :Mnssnchnsctts, having been removed from J a­
maicn Plain during March, l!JHl. 

Prnideut . 
ll icc·Prcsident 
Trecrsurcr· 
Clerk 

l\onL£ Fos• 
REXJAlJJ:-o R Foss 

O{/icrr3 

Di,.~ctora 

. NooLE Foss 
llEsJAMIN S. Foss 

W. EYERSON BARRETT 

• HORATIO ALD&.'I 

W. F.>I EHSO~ DARRETT 

E. B. FREE)!AN 

X f:AL RA XTOUL 

G ALE=" STOX& 

Clti'{ Enginfcr . 
arntral Superintendent 

1\"iLLIA)f A. CASTO)! 

,JOliN J. ) [ CF.UOY 

F. s. C!IAS~ONIIOUSE 

WttEX the A rmistice wns signed, the Sturtc\'ant Aeroplane Com­
puny hud uncompleted order~ for D. II.--!, J . NA , U. and V. E.-7 air­
plan<>s, and had attained nearly the maximum production permitted 
hy the then occnpit'd buildings. Plans had been completed for addi­
tional final nssmnbly building to provide for incrcnscd assembly of 
5 V. E .-7 plmH'~ p1' r dny. Production was ~adnally reduced upon 
cancelation of contracts until January Gth, l!ll!l, when all produc­
tion of el'<'ry nature was discontinued. 

At that time an or{:anizntion of Ol'<'r 1,000 persons had h<>cn prac· 
til'ally di ss<'minatcd, lt' nving a skeleton organi1.at ion of mnjot· dc­
partnwut bends which the company contiun('s to maintain, although 
no furth er coutrncts for nirplnn<'S ha1·e lx'Cu cntl'rro into with the 
United S tnt<'S Gov<>rnm<'nt or other~. 

It is the cstablish(•d policy of th1• compuny to hold itself in readi­
ness for prodnetinn at any tim<> conditions may warrant. 

The Aeronnntiral l><•pnrtm<'nt of the B . F . S turtcl'lmt Company 
has been mnintnincd wi th smull production. and n great many im­
prm·,·mcuts and tlt:'I'Piopmcnts have hc<'n made in the Sturtevant mo· 
tor during the past year. 
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THOMAS- MORSE AIRCRAFT CORPORATION 

MAIN 0FF1Ct: AND PLANT, South Hill, Ithaca, New York 
AnrLIARY PLANT, Brindley Str<'ct, Ithaca, New York 
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Secretary . 
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. F. L. Moll8r: 
WU.LIA )I T. TIIOMA6 

. .Jr.ao>t£ A. Farm 
RAYMOND WARJ! 

D. Douous Tllo»•s 
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UPoN the signing of the Armistice, the quantity manufacture of 
airplanes for war purposes was quiekly brought to a standstill, except 
for the completion of some one hundred planes and a number of 
spare parts whid1 were well under way. 

During the war the experimental department was working on the 
construction of four experimental single-seater pursuit machines 
built to take the 300 horse-pow<'r Hispano-Suiza engine for the En· 
gineering Division of the Air Service at 1\f<'Cook Field, Dayton, 
Ohio. 

As n result of much painstaking effort a special design was devel· 
oped employing unusually light weight construction of exceptional 
str<'ngth. Particular att<'ntion was gi\'(•n to reducing head resistance 
to a minimum to secure the maximum speed consistent with a reu· 
sonable wing loading nud tll<'rcfore 11 low lamliug 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 
mauufn<'tur<'r at Ithaca ou the 21st of February, witnessed by offi· 
cials from Washington and Dayton, a speed of 164 miles per hour 
was attnined, and a climb to ten thousand feet in four minutes fift,Y· 
two seconds. The first one thousand feet was made in twenty sec· 
onds, eqniYal('nt to a vertkal ascent at the rate of 34.4 per hour, 
which gives a very good idea of its extraordinary climbing speed. 
This pcrfonnaucc, which is understood to be a world's record, was 
offic.ially recognized by tl'legrnm to the Corporation from the Direc· 
tor of :Militnr,v Aeronautics. During th<'~e trials, the machine bal­
anced perf<'Ctly in the air and was extremely maneuverable at all 
speeds. In addition it was found to handl<' in a most satisfactory 
mann<'r both in landing uud taxi-ing on th<' fi<'ld. 
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The• r<'snlt~ of till' "'ndlond tt•sts on one of the four IIUI<'hin('s car­
ried out at Da,yton by the Engin<'<'rin~; f>i,·i~ion were non<' the less 
remarknble. \\' here a ·fM·tor of safety of ('i~ht. was rc•quired in the 
win~ strnctur<', n factor nf on•r f<'n was found. lu the rnse of the 
control smfn<!('s a snndlond of O\'cr fifty p<'r cent. greater than that 
calll'<l for in tlw contract was plne<'<l u pon tht•m wi thout fnilure nr 
serious dc•flection. As th<> wiug- structure itst~lf did uot fnil , a subse­
quent f<'St was mndr npou thP laminatt•d wood wing IK'mns, resulting 
in a faetor of ~afet.y of o\·c•r li ft<'<'n or nlnwst twice that. requirC'd. 
:\!though this type of eonstructiou was dl',·clopcd for war muchin<'s, 
its light \V(•ight-:;t rcngth charnctC'ristit•s are wrll suited to machiucs 
for pe1we purposes. 

An intc•resting SJl<'<'d eomparison wns mMlc hetwc~·n the Thomas­
Morse type ~.-4-C single·s<•tltc•r ach·auced nrmy training machine and 
the ~I. B.-:l pur~uit ty p<'. With the SO hor«~power J,cHhone engine 
in the S.-4-C machine all out, making a sp~cd of approximatrly ninl'ty­
se\·enmilcs p<'r honr, it was tH)t able to hold the pursuit machine with 
its 300 hors(,_powc•r H i8pano <·ngin<', throttl<'d to approximately 2.i 
per CC'ut. of i t;; maximum power. 

With a view to autic: ipating the demand for an all purpose two­
scnter training or ~port machine, two designs, type S.-6 and S.-7, were 
brought out. T he formpr, n tand<·m two-seater, the latter, a side-by· 
side two-scatl"r, both fitted with th<· SO horse-powPr LeRhonc engine. 
Th('~e mad1 incs wer<· complct<'d in time for the New York A<'ro Show 
held at l\Iadi~on Square OnrdPn in 1\fnrch, and exhibited together 
with the SO horse-power typ<~ S.-4-C and the aoo horse-power Hispano­
Sniza M. R.-:3 type. 

Both mneh int•s 1-(ave <'xe<'ptional performances, consid<'r ing the 
hors<'-powl·t· H\'ai lalM. J n the trial flights the tandem two·scnter 
showed an U\'t•t·a~-:<' of 105 mil<'~ per hour ami the side-by-side two­
seater !) ;; mi lc·s p<·t· hou r. The climbs in ten minutes with full load 
were 8,000 fP!'t and (i,;iOO f<•<•t, respectively. A low landing speed 
was particularly ><Ought in these machines, nnd with this end in view, 
wings were c:onstrud<•d gi,•i ng a londing of but four and one-half 
pounds pc:r sqnAro foot. In r<'pt•atcd tests a Iandin~ speed in the 
neighborhood of a8 mil<'s per hom has been mndc in sti ll air. 

In connectiou with C'XtensiYc flight tc:s!s on the type S.-6, a flexible 
dual control wns den•lop<'<l, which allows the pupil or passenger to 
control the mnc·hinc in the u~ual manner through the medium of rub­
ber shock absorber band~ connecting his control stick nud rudder 
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f"otbnr to the pilot's eontrok This method of interconnecting the 
pilot and pnsscn~cr controls has proved very snti~factory, pcnnitting 
thc pilot control ut all time•:; <•,·en against thc will of the passenger or 
>tudcnt rt-cci ,·ing in,;truetion, without, however, netnally di>eonuect· 
in~ the ~ceondary rontrol. 

In .Tnnl', 1 ftl!l, the~ llnit<'<l Stntc•s Post Office D<'pnrtment rec1u~stcd 
bids for the ron,;tnrction of tcn mail mnchines to be cquippccl with 
two or tllr<'C Libc'rty or Hi:<pnnu-Ruizn <'ngincs, to carr.v from fifteen 
lnmdn•d to tlm•c thousand pounds of mail. A:; n rcsnlt of its bid, 
I h<' Corporation wng nwa rdc·cl nn ordc•r for f on r mnch inc,;, to bo 
o•otnipp('d with two :;on hcn·:<o•-pow,•r Ili:<pano-!,;uizu pngim•> to cnrr_v 
tift('(·n hundr<'d p•mncl:< o1f 111nil. Orw of the• r<'<pri rrnwnts nf tho 
c·nntract wa;; that the• mac·hin<'s must. IX! <'Rpnhlc of cnrryin~ tlw re· 
quirrd mail load with one• <·n~i ne. To mo,;t sati>fnetorily ra rry 
out. tlli,; r<'qnir·<'nH'nt, the• clo•,: i;.rr.l prm·ioh-d for the• two pnwc·r plants 
in 11 C<'ntc•r rwe<•ll t>, p]a('c•d hao·k to h<wk, onc driving a f.rnetor pr«>­
pd lc•r n ncl the otlwr il pn:<hr•r. Th i,; no\·c·l a rrnngc·mrn t was most 
fanm1hly n·cPi\·c·cl hy tho• l'o,: t Offiec· :\o•rial ) fai l c-nnnniti<'<'. a:< pro· 
,·icliu~ tlw lw,:t j>O\\'<'l' plant iu,:ta llatiou for rc•l inhility. 

Tn the ciPsi;.,'ll of thc•sp mail lll<H'hill('$, tlcc type of construction 
wlci<·lc wa:; usPd <o .<uc·c·<'"fu lly in rhc• pm·:;uit. typ<', fitt••d wirh til(' 
garnc• ('ll).!i nl', was followp.J a~ clo;c·ly ~~~ JlOS$iblr• t hrouf!hont. "\s a 
n•; nlt the• total w<'i;.rht ha:< ))(•t•n hrong-ht to n minimum of ;;,;;G-t 
pound,.. lifry pc•r c·c•nt. of whic·h i;; n,;,.fn l load. ""ith thi:< unusJrall.v 
lnr~<· pc·n•••n tal!o' of n~dnl Inn<!, it Ita~ l1<•r•u pn,:,;ihle to rc•strict the 
wiu;.r "JI"" I<) forty-fin• :md mH•-half fpc•t, at the• ;anll' tinw prm·iding 
~nlli•·ic•111 wiug- un·a tn g-i,·o• n ~ari::fa..t<li',Y lancli11g ~pcPcl. The• two 
fu:.:t'ht:.rc•s n r<~ an'HIIJ!«'tl one.· on <'tl ('l l ;-; iclc· nf the."" c. .. c.•nt<'r ~ngin<· une«'lle, 
with pilot lot!'aftod i11 rhc· no,:c• of riH• nil<' at tlw ldr ano] tl cc pi lot Jill'· 

d cau il' in tllC' ouc· at tho· r i~h t. Tlw lattf'r is prm·idc•t! wirh the 
Thorna<·.\lnr.<(' ryp•· ~ c·x i lclo • •·outrnl. \\"iu;.r rndiatnr:< arc• fittc•ol i11 
tht> tup wiu~ ahon• tlw <·n~iHP Hac.·l' ll t•. ~t l't'tllnl inc> wirt~ i~ u~wd 

tlorong-lcont. rlw \\·in!! lcr·,winf!. a11d all o•nut rol :<n r fac·c•,; an· halall!'<'d. 
Tlw tifl!•c·n hnud rc•,) ponnol mail load i,; l'la<·<·cl in tlw <'<'lllc~r nn<·c•lle 
l ... tm ·t·n th<· two c·n;.rinc·::. anti iu (•a..Jc fn,:t•laf!<' lwhiml the• piltl! a11d 
pi lut ·HH'<·hauic. 

')'),..hig-h ,;po ·•·d is t·:'lilllato·cl at t :::! ncih·s p<'r lconr wirlc full loacl. 
arul 10:! mi lo· . .: I"'" t. .. n t· wit lc lcnt ouo• o•ug-ino·. till' m•u·h ill< ' lcav inf! :<nf· 
fit·i<·HIIy low powc'l' l~~:.•tlinJ.! 'o t't1:tl•lc• it. to tiy :'ati~f:wturi l,\' ur c·liuth 
on otu· t ·U~IIH'. T ltt· fi l':o:t llt;u·hi tw of this liP\\' t.'' JU' wa.s c·out· 
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Frt~lll •j Uotrtt•r \in\ HI l l.ow,1 .. \l ur .. t• ~.·i' . :.!. l.iut'IIJtnl 'fiiHIIHh·~l oJ .. l' ~t·out:s. 
~L ~illt> \ i'-''\ ~.r 'l'll~~um~·)lor.:-t• )I.B.·:I Fig htl'r. 
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240 AIRCRAM' YEAR BooK 

pletcd ncar the end of the y<'ar and wns tt·stcd curl.v in 1920. 
Outline spcc ifi<"ntion~ of the Thomas-Morse muchincs brought out 

during the year 1919 follow: 

TnOMAS·~IoRSE AIRCRAFT CoRPORATIO:< 

AlRPLA~E SPt.:CIFICATIOSS 

MODEr. M.B.·3. Pt'KSt:lT MAC:IIIXE 

nimt1toiono: f-<'ngth, 1!1 ft. II in.: •1••n. 2fi ft.; heil(ht, R ft . 
. 4,....,. and Wright•: Wing area, 21;0.5 sq. ft.; gro'"' weight, 2037 

lbo. 
l'ote<:r PI<Jnl: One Hispano·Sniza, Model H, 300 ho.-e·power; trae· 

tor propeller. 
P.rformancto: Speed, 61}-16338 m. p.h.; climb, 10,000 ft. in 4 min. 

52 .... 

MOOt:J. S.-7. AO\'A~CE TllAJSI~G MACHINE·. Smt>BY·I:Unt; SEATER 

Dimen•ionJJ: Length, 21 ft. 6 in.; span .. :12 ft.; height, !J ft. 
Area• and Weight•: Wing area, 360 oq. ft.; groso weight, 1480 

pounds; URt'ful load, 475 poundts. 
Po1rer Plant: One LcRhone 80 hortoe·pOw<'r rotary; tractor pro­

peller. 
Performance• : Speed, 38-05 n1. p. h.; e1imh, 0500 ft. in 10 min. 

YOUl:L tl.· O. AO\'ANCt: TRAIXISC.; llACJII:"'IE. TA~nt:l[ TWO· fiEATt:R 

nim.l!n.AiiiNf.' l..t'ngt.h, 20ft.. )ol; in.; t1pAn, 2U ft..; hr•ight., R ft. 
' '""" and Weight~: Wing area, 2H!I oq. ft.; grn•e weight, 1306 

pounds; useful load, 4i2 pounds. 
Potrer Plant: One LeRhone, SO horse-power rotnry ; tractor pro· 

peller. 
Performanu•s Speed, 41}-105 m. p. h.; rlimh 8000 ft. in 10 min. 

WOUt:L M.n .· 4. TWIX t:SGI~E MAll. lfACill~E 

Dimen•icm•: LenJtlh, 25 ft. 5 in.; span, 4.) ft. 6 in. ; height 11 ft. 
Arr04 and U'tight•: \Ving area~ 645ft.; gro~~ Wt•ight, ~)5ti4 pounds; 

n1ail load, 1500 pounds. 

WEf;T VIHGINIA AJRCIL\FT CO. 

M.ux 0FFin:s Mm PI.AXT, Wheeling, West Virginia 
Offirero 

Prt'•idtn t . 
1· ice·l'rc&idcnt 
Omcral Manager and \'icc· Presidcnt 

.r. (', )lcKISLEY 

. X. A. H .\NISO 

. C. H. l'nn.urs 

T11>: n<'t.i,·itit'" of tlu• Wt•$t \ ·ir/-!inin Air~rnft Compnny sinec the 
signing of ·the Armistice hnvc been priucipnlly engineering experi­
mental work in p<'rfct'ting n design that would be practical and cost 
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of production would h<! reduced to a minimum, which would be con­
sistent with durnbilit.y ami c•fliciC'uey, to carry not le~s than three 
passengers. The lllll!lllfa<'turc has lJ<'C'n reduced to simply r!'lmi lding 
machines for individuak 

Our engineering dC'partmcnt reports thnt their pinus for the three 
passenger machine arc nbout completed, and we contemplate building 
three or four of these craft at an early date, nhhough we hnve not 
indicntC'd to the public that we would build nuy of tht'se machines at 
the pres<'nt for the market. 

Our t'ngineering depnrtment has been helcl intact, altho.ugh the 
mill and the asSt!rnbling dt'pn rtment have bt'en temporarily diverted 
to other lines, but at any time whC'n the airplane business justifies 
it and shows some signs of stabilit~·, our entire plant <~onld be brought 
back to its full <'Rpacity. 

For quite a few mouths uftcr the Armistice' was ~igtwd, we con­
tinued to the compl.etiou of our contract wi th the Gov('rnmcnt, but 
since the completion of this contract, we ha\'C not built any new 
complete machines. 

When the Armistice was signed, we ngain placed in op<'ration our 
Flying Schools at P r inceton nnd Daytona. 

WRIGHT AEROXAUTICAL CORPORATION 

F relinguysen Avenue, Nt'wark, New J ersey 

Officers 
Prcsidtnl . 
Vice·Preaidrnt Oftd Uttar.ral .Jianoger . 
llice·Preaident 011d Cllicf Rngint>er . 
Secretary llncl Trcaaurer 
Sales Manager 
Factory .llanagcr 

G r.ORGF. H. H OUSTON 

P. B. RE~TSCilLER 
HESRY )1. CRANC 

.JA>tE.~ F. PRI"C~ 
.Jons R. CAtm.r;v 
. lhao1.n J,, PorE 

T n E Wright Acronanti(~nl Corporation has taken O\'<'r certain of 
the ass!'ts and liabil iti(•S of the Wright-Martin Aircraft Corporation. 
This reorganization is for the purpose of putting the op<'ratious of 
the old<'r corporation on 11 satisfactory peacc-timr bnsis. 

The new corporation has possession of the Wright patents and the 
Hispano-Sniza licc•usc~ for the Unit<'d Rtat<'S nnd is continuing the 
manufacture of the Jlispnno-Snizn <'nginc. In order to maintain 
its place as the for<'rnost individual nrrOtlll\tticul engine builder in 
this country, the corporation exprcts to •levelop new nnd improved 
types of aircraft engines and thus keep abreast of the times. · 
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WRIGHT AERONAUTICAL CoRPORATION 243 

In order that the <'Orporatiou mny be iu the hcst possible position 
to coutinue the product ion of impro,·ed ·wright Hispnno engines nnd 
to work out new prohl c·ms mul<'r propt'r ('ouditions the New Bruns­
wick plant has bern Sllld to tl te Intt~rnational Motor Truck Compan;·. 
This sa](~ has Pnahlcd the <'nrporation to ptm•hns(• n new site on 
F relinf!huy<en A nmnc in X ewnrk, upon which a new factory, 
e:;pt'<:!ially O(•signt'd for the need~ of uvintion engine work, is being 
con:;trnctt'd. :::;pc·eial attention is being paid in the ini tial construc­
tion to immediate retptirem(!nts hut ull plans nrc being laid out 
with a view to expausiou, so that the factor.' ' will be ahlc to increase 
its production with the grcllf('st po~><iblc rapidity and wi th practically 
no interft•n•m·e with op•·rat iun$ nt any timl' . 
. ::lfannfa etnriu~ on a ~ mall st·alc will he cnrriNI on in the Expt'ri­

meutnl D<'partnwnt at Xew Hruuswick uutil the 11ew factory i~ 
complclt•d. 

After tht• ~ igniu~ of the Armi:;tit'e a JWriod of approximately six 
nionths wn:; tnk1•n for the completion of the eorporntion's government 
contracts. Since tltat time a small amount of experimental work has 
been carried on for hoth tltc Army and :Xm·y Departments nnd at 
the prc:;Put time the I SO horse-power :Model "E " engine is being 
produc(·d in ~mall quantities. 
· Tlw rc•eord made hy tb<' Ilispnno-Sni7.n cnf!inc is too well known 

to di~cu~s at IC'ngth. It is generally aeknowlcdgt'd to he the most 
$ nc·cr~~ful pnrsuit plane enl!inP in thr• Unit<!d State~. In spite of the 
fal'l that. thc rnnl'hinr! wm; !milt for ;:('(nttin,:: pnrpo~es with littl<! more 
titan two hom·~ fnel eapacit,,·, tltc first airplane to compll'tc the round 
trip from ~t·w York to S:m Fr:ull'i;:co without c•h n n~c of or rPpair 
to engine wn~ 11 siu~le Sl'flt(•r ;:pont fittNI with one of the small l SO 
horse-powt.·r 11 i,pnno-Su izn ('Jlgin(';:, uotwith;:tancling the fact that 
it wHs cmnJH•ting with cn~iuc-~ ovrr twie~ it:; pow<!r. 

In the '1\\·w York- Toronto race, although ther·e were fewer than 
twenty per c<'nt. of the plane~ !'niPr('ol u~ing Jiispano-Suiza engines, 
tloe fi r~t folll' pla('<'S in tlw rdiahi li ty c·on tc,;t were taken by ITispanos. 

At thn pr·<·><l'ut time· <IP\'c·lopnwnts for adnuwed trniuing plnn<'s in 
the Army, clf.•\'Plopm\'ut for high spc!'d ~ ingl f' ;:('afPr pnr:<uit. mnchineo. 
nn•l a cousi<krnhln p•lrti•m of till' df'n•l•'l'lllt'lll fol r two ;:('llfCr fi:::hter~ 
i' ha,l'l] on Jli ,pnno eugin<';:. ln th<• :!\avy tltn prnf!ram for battle 
plant ·>< for till' fkl'l, hoth tlf till' ,;mall ;:iu~h· 'eatl'r ty ne nud 'til<' lnrg<•r 
two ;:rl1tt•r typt•, is hast•d ou tlt<• 11'0 hor~•··ptlW('r Ji i"pnno and the 
300 hor,;c-power IIi~p1mo cugiues. 
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I. (;rorge 11. II ou~~otun, l'rt•!'(itlt•nL 2. 11 t•u r~ \1. t"rruu•, \ it·r· Prr11;itlrnt lu l"hn rttc 
o( En,&(int•t.•dng. 3 .. rulm H. C'autlt·~·. ~~th•" )Jauu).(••r. I • .F. H. Ut•nh·rhler, 
\'il'~t>rt"itlrnt and Gtmtral )Janeger 
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The illustrations ac·c<.>mp>Htying thi$ article show three t~·pical ex­
amples of plane iustallatiott' using tl u~ lii,.;pano-Snizu motor. There 
arc u number of oth<'~'"• sueh as the Thomas-)Iorsc Scout illust rated 
elsewhere, bn t the three ~!town wi II S<'l"l'l' a~ r<>asonn blc exam pies of 
dl'\'(·lopments around the" ""right Ili,.;pnno." 

Tlu, T.ocning two Sl'l\tc>r fight<>r wns (k,.;i:,:Hed c:;pe<, inll,v to meet 
the r·nll of the Army toward the l'nd of thr. war for a v<'r,v high speed 
two "t·ater machine of grt ·at nutnt·n ,·ern bi I it.". T it is much inc has not 
only :;hown it~ ability ns n lund ship hut is hc>ing built for 'the Xuvy 
n:; a pontoon type "('a]llnm•. Jt is C'<]ltipp<·d with a :JOO horse-power 
Type "H" Wright Hi$pano motor. 

The Ordnnn<'e ~eo11t was built iu rc:<ponsc to the request of the 
War l><·partmcnt for au 11ltra hi!!h sp<><·d siugle scatc>r mac>hinc. The 
p<>rformant·e hns ht•t•n t•xr<'ptioHally hi:.:h. As it wns developed for 
tht> Air f'prvic<·, the (•xact figure•;; nrc 110t u,·ailuble. I t is equipped 
with n 300 horsc~powt'r Typr- "IT" W r ight Ilispnno. 

The V.'E.-7, or V ou:,:ht Hhwhircl. W>l~ cspN:ially developed ns an 
ad ,·nnct·d t.rniui n~ HHH·hitu• for the Air ~('t'\'i<:P. It has show11 very 
mHrkc·tl ubility for n Hwchitw dt•,.;i~nt'<l for n );'10 horse-power motor 
~nd is widc•ly usetl to-tla,r in tlw Air Rt'n·i('e. It is equipped ei ther 
with 1 i'>O horSt·-powt·r T y pe " I " or 180 horse>-power Type " E " 
Jlispauo. • 

The 'rri~ht Ar-•·o•wutical (\wporution bdic>\'t's in the Wright 
Hi,.;pauo pn~ine untl thilt the dt•vdopmc>nts whit'h nrc in hand at the 
prc>~<'nt time mukc it not only wise for the corporation to continue in 
the at••·onnHtiral <'nginc hn,in<'~s. hut that i t. i~ i t~ duty ns nn American 
corpomtion to do so as it is tiH' only <~orporntion in the United States 
whid 1 was n ln r:,:c protluC'er of fi~lotin~ <'11/.!in<'s. whkh proposes to 
continue• in th(' hnsin<''S with .wiation <'n:;:in('s as its sole product. 

The Wri:,:h t ,\ ('rm•autic·al C'nrporation tlter t'forl' l)(']icvt's in aviation 
nnd the nccr•;;;it,v for a stron:.: or:::anizntinn which wi ll hcnd itd whole 
<'ll'orf$ toward the contiuu('d dt'\'<'lopnll'nt. of the aviat ion c>ngine. 
Tl"' rorpnrnt ion is in position to nrc·l'pt cmltors for Wright I!ispnno 
f'n:::ines of t h<' 1 :>0 and 1::\0 hor~c-pow<'r and !300 horse-power sizes. 
It i' dt'\'(']opinl! in n const•n·atin• mnmu•r othPr typt•s of cnginPs 
wh ic·h it lwlit'\'t•s wi ll lX' n(•c•d<'tl. The (,orporntion wi ll nndcrtnkc 
tl"' clc'\'I'IOpment. of nn,v parti<·nlar typt• or <'nl!in<' auxilinry cqnipm<'nt 
fnr the usc of pri,·atl! concc>rns or mili tn ry e:<tahlishm<'nt in the 
enitc<l Stall'S and abroad. 
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('IIAPTER IX 
I'I!RO:S:OJ.O<:\' OF AEROXAt'TJ('S 

Nov. I:;, IUIH Jan. 4, 1U20 

(For Earlil"r Chronology, aee "Aircraft Year Book, J!HD ") 
• S.'t• nmplifit'41lion 11t do•e of lhi'!l clu•lJter. 

l!liH 
No\'tmher 15 Hnncllc)y·P~tge nt Cri<"klcwoo..l Jo~irld, England, carrie& 40 

p-enph· :Jil minuh·s at nltitudc of U,500 ft'l't. 
Dec. 13- ,Jan. IG l:.,gla"'l to l"<lio. t'<mr motorl'<l Handley·l'a;:re pilot<!<! b~· 

~!njor Mar!.nr•n and General ~leEwen of the Hoyal Air Forrt• 
nrri\'€1"!4 in Calcutt&, a distance of approximately 0,500 miltA 
from F.nJ;tlanc.l. 

December 24 t •nitt'd States ~a,·al non·rigid tliri~o.dble A·236 flies from 
K~y \\"ettt to 1'ampa. <"Kp(> Sahlt_., Palm Ueach and return. 

n.,.,emher 31 

1010 
January 2 

January 6 

January 12 

January 24 

January 
January 26 

February 

}'ebruary 2 

F<'hruttry 12 

Fel>ruary 12 

February 13 

February 13 

February I! I 

co\'ering approxitntlt(•ly O!H mile~ and maintaining <'On · 
tinuous Jli~lat for 40 hour~ Antl 48 minutt-s. 
Lit•utt~nRnl·Comrnttnder P. X. L. Uellingrr l•arrirs 5 pasi\en· 
Kl'U ancJ 542 pomHls additional weight tlllA mile~:~ in f) houra 
and 1 minute l'ontinuous flying. 

Xcac altitude rr<·ord rstahlishrd by Captain T~ang, R . .-\. 'F .. 
at lp~wid1, England, wit.h passt•nl_!t•r. Altitud(' of 30,;;()0 
fe-et r<'R<'h00 unonirialh·. 
Tranltrnntincnlal Pathfinding Tour. Four army Curti~&s 
.J.X.+H ( Ili•pano·Suiza) aiq>lanoa romplete 4,000 mil• 
flight in 50 tlying hour~. Aerial photographs and maps 
takt•n and aerial mail routes aud landing fields selected. 
Hvd·a•cay to 1\'ey ll'cBt. Unill'<l States Naval dirigible Cl 
{(:ood\'ear) flit's 1,450 mil<'s. 
Xr.to italian Nccord. lt.alian biplonr, the Marchetti Vickt'rs 
Tt•rni, t'fJUippt>d with 200 hnr~c·powcr Spa mtJtor, and piloted 
hy Sergeant Elia Lint, attainio, under o!Jieial test.s, and O\'er 
a do,;c."<l t'irruit, an an•ratgr fl-perd of 160 milrs pf"r hour. 
N&\'y n irplane Bllf<'t·stifully lcumrlu•d from dirigiblr in flight . 
. 1/ar•eilleiJ to ..t lget·hr. l..it•utenant R<>Jtrt nnd Captain Coli 
pilot Fn·nt·h Ureguet airplane nrrofS~ Mediterranran Sea, a 
dishut<'C of 457 miJeA in th·e hour,. 
t:ndura~rce flight. Cap• ~~·~-. 1\ew Jers•y. Goodyear Air· 
Mhip lli<'s :J:J hours. .:\aumminll a\'(lrage s~l to ha,·e been 
40 milrt~o prr hour. approximalrly I:J:!O mileA were nown . 
:lnnual. Flying Circus held at R()(~kwt•ll Field, San Dit~o. 
California, in which more than :ltlO airplanes of all typett take 
part. 
/'oris to /lrusseiN and return. Farman Goliath carrying J7 
ptt)Oil<ll'ngrrtl fli<'s 325 miJrg in 4 hourg and 52 minutt.•s. 
.\'('lti luupiug t't'Cord. l.ittutcnant B. \V. ~la~· nard, a test IJilot 
nt :\mtril'Rn nsJoi.embJy plant at Romorantin, }o"'rancf', loop& 
:HS timt's without losing altitudr, flying a British Sopwith 
C'ameJ. 
Uriti:.oh non·ri~id air~<hip N.f-\.11 patrols 1\·orth St"a for four 
do\·t', four huurs and fift\' minutrs with <'TE"W of 10. 
LOruJv,. tv /'aria flight. Airoo D.l!.-4 Airplane flio• to Paris 
from London in I hour and :;o minutes. 
l.ieuh•nawt E. E. Jlarmun, pilotin~ a Lrpere biplane, 400 
hono·c•·powt•r J.il"'•rt,y NIJ.!ine, UirK from Mineola, l .. ong hland, 
to \\'a:ohington , in 85 minutes. 

24l! 
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F;uunus , \ i r Pi lui .. - I. J.i,·ut,.( ',•ut. :\. ( '. H,•;ul. tir .. t, lnw~·atla nl il' Flight, 
:\II\' \ ' ·( 'u r t j .. , :\ ,(. ,•.J . :!. ( ' , .I. Z j JIHitl'I'IIIU II, . \t•fOIIIll rill(:, 1\ ('\\' York ( () t ' niJtt 

:uul · , ,.111111 . :l, t._uut . . 1. II. T nwt•r .... :\.(' .. :t. c· .. uuun nol iug (llli•·e r uf Trail !"· 
atlaulit• Fli;..:ht 41J'I' I:Itit\ll, ... l.i. ·Ht.•( 'u lll . ... X . L. nt•ll i ug····· ~ .C.·I. :i. 
Hulan•l l :,,Jdf:o~ , tllli•·iut \\' .. rl•l'~ ,\lt ilucl.• t: •. ,·urd . :i.J,!IIH h•t•l i11 Cu rt i"~ 
lt'mip, ti. Li••UI, ·( 'u l. 1!. ~. ll:•rlt , . \ 1'111111\1 t ' . ~. in t;lt•tul J.. )l ul't iu 
Jt(lmllt•r. 
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Fehruary 21 

llar<:b 1- 15 

llar<:h 

liard• 3 

llurol> U 

ll~rch 12 

liMr<"h 13 

Mar<"h 20 

~larc:h 22 

llare h 23 

,\pril 4 

Aroril G 

April 16 

April W 

,\pril W- llay 10 

April 23 

AIRCRAFT YEAJI BooK 

.-tmr ri('(ln i;p( Cd Ur<'Qrd. Thnma:s·)forse :-:<·out. equipJlt'd 
with :.JVIJ hnr6(··p<)\n•r H i :t-IHliHJ ·~ui,.,.'\ motor, ftttains ~pt"t"<l of 
liH rnil•·:s au hour ut lll•ac:n. ~- Y .• rt'\'i'•rd .... d as witm"li~ 
and tAiitia lly n•tr,;,'ll iY-t'd hy l)i rt><:tor r~f )I ilita r,\· . \eronaut i<'s. 
t~i T)it ,:-\ nn ua.l At>ronu utic:a I Ex l'''~it ion of )lanufacturt•rs 
.:\in·raft . .\fi'"4JCiation at )ladi~Hn ~JUtlTt" c.;ardt•n and t.i!lth 
Hrgimrnt Armory. Xew York <:it~·. 
J'rt!lldt Ae,.itll Jlllil .~en·i('c r:otal,l ished l.~t•twN>n ])aris, Bor· 
deaux and )lar~t·illt•:O . 
Italian .terial .1/oil .";t•rdN• ('JStahlish<>d hetwt'<'n Padua, ltah·, 
and \'i(•nna . ..\u~tria, a di:otanc:e of :JIH milt-:'. · 
Canada-Crritr<l ,"f.tatrtJ .4 ir Jlail. \\'. E. llot>in~. in a BOt•inJ! 
~aplane. flit~ from \ ' o.ntou,·c:r. Driti:;h Colurnhia. to St•attl~. 
a di~Jtftfl('t' of 200 mil('ti. Th(> trip was ltUth(lrized hy the 
C'unadian Pns t Oflic-e and the l#tg was onidall~· rt>t•ei\·ed in 
!-:f•uttle .,,. the :\Javor of tl1at. t·itv. 
l'il•Jt C. 'J. 7.imrn~rman in an .\\.'ronutrin (" ~lodt-1 40 Flying 
Boat. nwtot"' :; .~. 1.-ft'iathan. carr.\'ins: tilt> 2;th Di,·is ion at 
~W·a. and drflps a IJag of lt>llt>r~ of wekome on board addre:~-:oed 
to ~lajor·<;t•nt.>rul .John J. O'H~·an. 
('urumerc ial tl("li\·cry hy airphtnc rnadc in ('urti~s J.X. b~' 
Holand ltuhlf~ for ~cw York department .;ton:•,- )lineola, 
Lung- 1:::-land, to )ft. \ 'ernon. 
CurtiiS~ :\f. F. l.oat ~"Ill In· Commander ~dwl'i(• lcl us aerial am· 
hulantc from Far i:()('ka\,·ay, Long b.tand , to ~t. Luk(l':! ll o:!· 
pitu l, Xew York ('ity. 
J,jt) mile radio t('/(·plume cotu'(•rsatir,n. S«r('tllt'y of Xaxy 
1>uniel~ talks to pilut in !'t'nplauc in Uigltt. 
,'j IJ.II.·.S ai rplatll'8 crou Si(' rra .\'c,·atla mountains at alti · 
tude of 14,000 ft•et , n~·in~ from :\father Ficlt.l, Sacnunt?uto, 
to Canlfln ('ity, :\entda. in H;_) minutes, as <'Ornparcd with 
an·ru,:t• train time of H~·· houri=!. 
Jlul'llt' illt·s lo /'aria. )1. 1:n;:(•t t:OV<'rj:; approximate di,dance 
of 500 milt~~ in :J hour~ ond 4:; minuh·~. 
Lit•Utl'nant <:urtincz. of Chilran .l.rnl\'. <:ro#C'~ Andt•s )!oun· 
t.uin l"< ut altitudt~ of W.MUO ft•t•t. in Hri't i!Oh Uril'itoJ monoplant'. 
J •. IJtJJ&., f'raurc- Uam c, Italy. :\1 . f:o:,:-t•t makC'~ non ·:otop tlight 
from J..nm 1o Horne. di~tnnrr uf 6S4 milt•s in 7 hour~. 
Plight · acrrJR.B ('tmlincnt. :\lajor T . ( '. )la<•ault'~' piloting 
J>.J 1.·4 airplane, arrh·e~ at !':'outhcr Field, :\mericu~, (;t>o rgin, 
frum !;an Ui<'go. California, dil'ltonc·e of 2,400 milt•s . in 19 
lwur!4 ll~·iug tim(', t•omplt•ting round trip !light in 44 hours 
oud t;; trlinulc8. 
l'llptain E. F. \\'hitC', pi loting J>.11.·4 army hiphtne, makt s 
~ir"t non·~top flight. hf'tW<•en Chitago and Xew York Cit,\'. 
Au 1\\'era~e !4p<•cd of IOli mii(>S per hour is maintained for 
the i:!.7 mil{·~ . 
llcm(JrkaMc r (('()Ttls made by rictory l.oau F/.tliU!J Cirl"U3. 
The ci rcu~. eomrm~l"fl thr(loc flightK. cu<·h flight con~i!-ting of )5 
pilotl4 ancl many lyp.,•s ,,f uirplanes, l.ours •·onntry. Per· 
furmalll.'C~ gin: n in ~M c:it ic~ iu 4;; s tatc;J. Total of 1,215 
flight!( rnnclt~, 3l)g (.'i\·ilinns tnkeu a.~ J.U~!'l'II~Cr:s nnd }!),124 
mih:K ll (m·n. 
Ni.rth. .\'(lfionol Furd!fn· T r ndr ( .'(mn,:ution lll'l<l in Chicago 
odvpls f rJllowiuy l 'fXr)lu/ion. <'!tiling frJr (;81aMisllmt"nt of 8t'l)· 
arolf! dl'fJttrtm<:nt. rJ/ ..t cron(luth·11: "Henli7:ing- the unquel'(· 
tiout~cl tulntntUJ,!I'!( of hnviug the i;pC('dit~st po!i!~il •lc mnil and 
c·xpn·l4~ st•l'\'ic·c in (•ruahliHJ.t AIIICI'it•IUI c ntcrpri !lC to cump<'tc 
KlH't'('~~fully in ~t'f·uriiiJ[ 1he !Opccili•·ntiun~ and r('f}nirem<-•nts 
of our fore ign \:OIItrat•t~"~o, tid$ t'(mn•ntion urgC<g prompt C'oo· 
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Galloudel ~:,teuti•·e•- I. E. F. Gallaudel. 2 .. 1. K. lloLin-on, J r. 3. Wm. 
B. Lebben. 4. J. (: . C'ra>donl. 
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1-"amous Air Pilot:o - 1. Capt. John .\l c..~ork tt1Hl J.i~ut. A. \V. Br(twn, first Non· 
Stop Tru.ns-.\tlunti(' Flight. 2. l~if•u t. .-\ll:'x. !'carson, Jr .• \\' inner in actual 
flying' r.inH.•, Xcw York-~nn Frnncis(•o Hut-c. a. )lajor G. H. Seott, Com· 
mumlinJ..t Dirigihlc n .-34. Round trip Trans-Atlantic F light. 4. lJeut. Beh·in 
\V, Muynnrc1. first to mnke r ound t rip Xew York- f-:.nn FrnnciliCo Ruce. 5. 
C'apt. H. Smilh nnd Lieut. K. )1. Smith , R A. F., firot Lo mnke Oigh t from 
Loudon to Australia. 6. Major H. \\~. ~hrot.>der, \\'orld's two man nltitude 
n"Cord. 31 ~700 feet. in Lepere motored biphwe, e((Uipped with iiupe rcllnrger. 

Original from 
UNIVERSITY Of MICHIGAN 



252 

April 26 

April 26 

)lay 2-10 
)lay 3 

~lay 5 

·~lay 8 

)lay 8 

)lay 8 

May 10 

May 10 

)lay 11 

:\lay 14 

;\lay 15 

May 15 

May 17 

"'·~· 18 

May 10 

)lay 2:! 

~Ia)' 23 

)fay 24 

AIRCRAFT YEAR BooK 

greJoO.ttional c·ons ideration of suitahle plan:-> fur developing 
aerial na\·i~ation. The ~~tahliehment of the ne<.-e ,;JoO.ary aids to 
tm<·h na,·gation, the inn•stigation of development of the fun· 
damrntal principh.•ll of <·ommt'rcial aeronauth::!o. the promo· 
tion of air~hip S('fVicc to di~i-lant <·ountried, are matters which 
dt"mand the prompt estahli~~~ohm<'nt of a !!<'parate department 
of the J:On~rnment. One uf itl4 t·hiC>f duti('~ "hould I.e to pro· 
\'id<- the II("Cel'!sary informtttiun whi<·h will make po""ihle the 
use of aerial na,·igation 1\~ an aid to foreign trade.'' 
.Final Mpeffl. teRt.R on ('urti~oJ~ ll'asp ttl Gardt1 n City ahow JGO.l 
to 16~ rnilcR per hour with full military load. 
ll'orld /Juration llc~:nr<l. l'nitod !Stair• Xa•·aJ F ·5·1. fl~·ing 
boat rt'mains in air :W hour~ and 19 minutes with crew of 
four; 1,2,;0 nautiu.l miles <'0\'ercd. 
:-;uutht'a&tern ~-\eronautieal C'onJ,:rt.>R~ meet g at )lacon, Georgia. 
l'ir11t l'aut-nger ..1 ir ,'\crd<'t' in C11it~d .'\to t ell. :\Irs . J . A. 
Hoagland and ~lis.. F.thel llodgrs are carrietl from Xew York 
to Atlant ic C ity and r("turn hy pilot Robert Hewitt in an 
Acromarinc ~lode) 50 "S" Flying lloat. 
1-'r•me:h mndtine eli miJs to alt itude of 4,860 meters with 24 
pa~~;t.~ng(>r~. 

]J{'parturt> of X.C. 1·3·4 from Hntkaway on fir~t ){'g of Trans· 
Atlantic flight. 
:\lartin lk.lrnher flie~ G;J() milt.'s in 7 IHlUr~ and 55 minute~:S com­
p_le~irlg r~mn.t tr~ p flight frOf!! ~~~«.'f ill, Ueorgia, t? \\"ashin:Kton. 
Lruted ~tah•s ~a\·al !\lar<"lu fl,\"lng hoat. c.•:;tahllt~.hl"s altitude 
rec.·ord of HJ,ROO feet in 15 minutes at Hampton Hoads, Vir· 
ginia. wit h one pa~Jot('n~er. 
Oermllll machine tlics from Derlin to Stc:x:kholm, 5i0 milt>s. in 
i hours. 
}'rt>nCh mKchine Hit•l'l GOO milc.•g fr-om JlRria to Copt"nhagen in 
ij hours. 
Xa\·y ·s free hallo~m rac.·e won hy Lieutenant P . D. CoJlin s. 
\\"inner remainri aloft 21 houn n minulf'$ and co\·ers 420 
milrJo'. 
:'\8\'y's C.·:> diri~ihle (Goodyear) makes re<:ord flight of 1,115 
miles from ~loutauk Point, Long Island, to ::it. Johng, New· 
fouudhtnd. in 25 h oun; and 40 minutc.>s on first leg of Trans· 
Atlantic llight. Se\·erc stormR aftrr landing tears dirigible 
from its moorings and ra rrirll it out to ~ ... a . wlwre it is lost. 
/IQ8ton to Mlantic City. ~1. W. Hodgdon in a \\'hittcmore­
Hamm 1·2 biplnne with n UO horsc·powcr engi ne flies from 
Boston to AtlAntic Cit\' in 3 hour~ ancl 5!) minutes. 
Aerial ~Jail Service e•iablished l~tw.,n Chicago and Clt\·e· 
land. 
Colouel G. C. Brant, U. S. A. , flies D.lf.·4 army airplane from 
llou~ton, Texnli, to Uelleville, Ill. i:!O mil<'$ in 45:1 minutes. 
1/arry 0 . 1/atc:kcr and IAeul cnant·Commandr.r 1\e-nn.t>th (h·irre 
attC'mpt Trlln,·.-\t lantic f1iJ;,!Ilt in t'opwith biplane f"C)Uipped 
with :J75 horse-power Ro lls·Roycc motor . ~l otor trouble 
de,·elop~ aftt>r nhout 1.200 mi iC'~ l:lfC C1}\'('I'Pd and mac.·hine il~ 
forn~l clown ll('Qr pllS$ing eh\amer and pilot and obsen•cr are 
rc.•Men("(l. 
'l'hrce·c\ng inC'd Capruni. with Cfl'\\' of eight, mttkC!Il non·&top 
ll iJ,(ht fnun Turin. ltn ly, to l.orulc.m, En:;land, 000 m i1ea. 
!Jr porturc uf A mrr;rnn A l'iatior~ 3Jis&ion to !ttudy &\"i&tion 
pruhlC'm~ of foreign t.•otmtrit·~. 
J~antls on ltoerl roof. Army noo•l~·rar diriJliUie A·4, piloted 
hv .Jamr~ Shlldc, lands on roof of f' IC'\·t'latnd hot€'1. 
F'ir~t \'i ~it o f ~urgeon to pnti<'nt made by Dr. Jo'. A. Brewster, 
Bean•r City, in a Curti~s .J.S. 
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Lieutenant Roget of Fr(lnch Army flies 1,375 miles in non· 
stop night from Paris to Morol'«,:o. 
FirBt .7'ra·••· . .Jtlantic Jligltt. Unitt'd States Na••y's N.C.·4 
1 :\avy·Curtiss) successfully completes Trans·.o\tlantie Oigbt, 
landing at Lit~-hon, Portugal. 
N .C'.-4 arrives at Plymouth, England, completing last leg of 
fir.t Tran•·Atlantic ll ight. 
f .'stablifhmrnt of aPJ·ial {01nt patrol. 
Httrunesa de Ia HMhe aa<·<'nda I :!.t·GO fe-et in single motored 
G:.J Caudron, breaking world'" altitude re<.'ord for women. 
H(·~ular m~r(·handi ~c deli\'ery begun at Chicago with Curtiss 
J.X.'~ hy eloak manufRetun·r~. 
l..ieutt>nant Cttst\h•, of 1-""renrh Army. n•ported to haYe reached 
altitude of 33,100 feet in typ~ 2!1 Nieuport airplane. Thia 
reading of the harograph it; without air temperature and 
otl1er corre<-t.iollt;. 
Pit·llt non-atop TI'(H&JJ·.4tlantio flight . Captain John Alcock, 
pilot, and J..ieuh•nunt .Arthur \rhitten Brown, navigator, 
c.·omplete fir~t non-stop flight a(.·ro:;8 Atlantic Ocean in 15 
hours and s; minutes. 
H-34, lar~e:!t of JJrith•h dirigibles, cruises for 56 hours. 
:\.C. hero(,. ofli~ially dined by the .~rneriean Flying Club in 
l\t>w York Citv. 
f'irrl 1'rlf.no·.4ilanlic dirigible flight. H·34 lands at Hoose· 
,·elt .Field after htt\'ing ~ucccl'idully l'ornpleted the first leg 
of ib round-trip Trans-Atlantic IJight.. 
:\'on-stop sp<'ed record. Captain L. H. Smith in a DeHa\·i~ 
land llluehinl Uic.•s from !'-;an Franl'irit'O to San Diego, OJO 
mileli in 246b minutt's. 
H-34 starts on return trip to 1-:nghtnd. 
Curtiss 1'ratiB·:I tlnntic LJi11M'r. Cilt'nrt 11. CurtiA~ lto~t to 
na\•al offi<·inl{', ill('huling LiPutenant-CommandC'r A. C. Head. 
in honor of fir~t. Trans·~\tluntic flight, gh·~!i dinner at. Hotel 
Commodore. 
\\'. II . Hlnir pilott' Cnrti!is l..:t•t~gllll from ~ew York to De· 
troit, Midaigan, \'itt. llud!'OOII Hh•t•r, Hnrge C'tulnl, and <:rcat 
J.nke•. 
:\a,·y mail lt'ft lJy n destroyer Ht'~·t i:; brought to :\ew York 
from llfot·k bhuul in a. :;Ntphuu.•. 
J\nuy air:;hip :\·4 11ight from Akron, Ohio, to J..nnglcy Field, 
\ 'irginia. ~lakC'S 40i mih.·~ in I~ houn. Lieutenant G. \\'. 
))(•Entire in ('OnmUlltd . 
](.34 arri\'e~ in Jo:ngluml t·omplt'ling round trip TranM·At· 
ltt.ntic flight. 
''\ca}llane t•rossu .·1/pa. Taddioli, Swi!'s O\'iator, first flier to 
cross in this typt• of plnne. 
Armv Rklloon Sehool's •·arnival at Fort Omaha. 
:.\'igh't altitude flight. Licutrnnnt C. C . Chauttl'f:lY in a J. .. rpere 
attains an altitude nf 20,000 feet at Arcadia, Florida. 
}'irf.lt. ~rmitM grautl'd by Cnnadian Military authorities for 
flight across internationAl houudary are gh·en to Lieutenant 
0. :OS. Parmer ancl En6ign (:. J). (:nrmnn. Amt•ritons. 
:-:iid ('huvlin :\i c' l'fK(t. ('umpuny t'iStHhli~laes Los AngeiE's·C'at· 
alilnL h lnuc.l daily p~t~~en;.:t•r ~4;'1'\' il'c with Curtisll Seugul/3, 
flr:ot rt•gulnr IHt!'i~t·ugH·c·arryiu;.: lim• in l: nitt'd !':'tah~A. 
lfo mf' to f.'nglan,l . l.i('uh•mtnt F. Brockpnptl mak('S flight 
\' itt PuriM in t\ lauut'!'i, 30 minutt:!O- di~tam·e, !150 mile-~ . 
Air clelh'l•ty O\'aihthll' for ull lirst (' lnss Unitt.od Statl'~ mail. 
.11r <lif('t·rmu·cw r rmnwd. t'aphtin .\lnn·hal, !o'rcnt'h, flit$ 450 
mil(·~ from ~t. Hophtu•l to Bigc·rtn in 5 hours, 40 minutes in 
a scnplanc. 
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,\:outh American· rc!'ord. ;\ntonio )Jcrolla, the Argentine&\'· 
iator, Rscends JG,5HO f<'Ct in a. t~eaplnne with one pas~nger . 
.. Rormd th.e rim" JlighJ. Lieutenant-Colonel H. L. Hartz 
and Lieutenant E. r;. Harman in a ?.Jartin Bomber ~tart 
from Dolling Field, \Vashington, Diru.rict of Columhia. <:om­
plete circuit of the United States is made CO\'ering n,g23 
miles. 
First t c:Mt hy l :nited StatC'~ Hur('au of Fishcl'i<'a of obs~r\'R· 
tion of fhsh schools from aircraft is made at Cape ~lay, ~ew 
,Jer~ey, wit h the eooperntion of x~wal Air Station. tthowing 
posaihilities of aircraft in rcsenr('h and comm('rcial line-s. 
/mlt•pcndcnt :I ir JSt•rvic::c. Hcpl'eF.t·ntnth·c Curry introduces 
lJill to C!'tabliMh a D<'partmt"nl of Aeronautic$, which is re­
ferred to the Committee on Militar\' Affairs. 
Flight over the :lndt'8. J.i~utl'nant'l.o('atd li, Italian, ftrs t to 
<·ro~." South Anwrican Contint,>n t hv air - from Bu('nos Aires 
to \'alpl\raiso, $00 mil('8. • 
x ,.,c :hut rit·ct" al/.ittHie ' ' ('{'QI'fl . Ollit: iully m;ule hv Holaml 
Huh Us in <..:urti~~ ll'asp triplane wh~·n ·he a!O<·en(l~ :JO,:iOO 
r •• t . 
Flight ot.·('r the lSr'crra :\'t•·ada«. Li~ut<'nnnts .J. M. J..~etter 
and Tohin :;. turti~s rnakt' u trip from Sat'ranu•nto, Califor· 
nia, to Ogden, lJtuh, 540 miles in Curtids·ll i~pano ma· 
chines. 
Jndt:f)Cndrnt A. ir St>-rvicr. Senator New intro..Jnr<'s a hill to 
creute a Departmrnt of :\cronnuties, whh·h is referred to 
('ommittee on Militurv affair~. 
I 11tr·rna t t'o ual :i ircrai l t:.rposil;on. A tnRit!rtlnm, II oil ami. 
First t•xpositio n in Euro pe sillt.'t' :\rmistict.•. Among airernft 
flown to the show wn s · tm 8 pass~nger Hlnckhnl'n which flt•w 
from Leed s via l.ondc)ll and Hru~~cls - 4-IU milc.•s. By niJtht. 
plane~ U~w to J.mulon for thentrr, returning in morning. 
IO,OOtl flights Wl!I'C' made during ~how. 
Lieutenant .J. P. ( 'ork\•ille with f.:ier~ennt .J . R. Cook in l.e· 
p<'rc fl~· 186 mih•:-4 from Arcadia. Fhirida, to Dnytona Dea.ch 
111 7:; minut e!-!, Uy i ng- 14$ mile~ •u• hour al fi,UOO f(~~t altitude. 
13; milr8 (HJ. hour at altitufiC of 18,400 feet . l.c.•p<'re rna· 
r hin<' pilotc.•d hy )lJ\j or R. \\' . Sd•rot\(l(!r, tuad equippt•d with 
a 400 horsc·power l..iiK'rty motor e~talJii sht"S lt. n •cord at- Me· 
Couk Ficld, lkly toll: Ohio. 
Glhl<'B ~;j milrs. .. Tex" :'\lar!Ohllll in Thoma:o~·)lor~c J'lnn('. 
mnke~ re<:ord from altitude o f 17,000 fc.•ct , wlwn he gli es :1.; 
miles, rc•u•wing p(lwer nt. an altitudc of 6 ,HOO ft"<'t . 
Pike~ PC'ak c.·in.·lcd In· l.icutcnant.s _-\ . Landrum and Ira ,J. 
Humphriel'i. -
J,omlon to Madrid. Dritish scn·icc plnn~ fl i('l'l 000 mii('S in 
i hour~. 45 minutt~s. 
1'rst Fli[lht. Mnjor S. )I. St.rong and ast-~uciu h•!O nrrh·e nt. 
t\ r<·arlin. Florida , <·ompll•tinJ! round trip !l ight to ~ .. w Ynrk, 
2,U7:! mil<•e in 2,8:)1 minuh•s !lying t ime. ~top14 W('r{' mach• 
in :!0 citil'!l . 
..t,c/('lf afJai·n t:rosscd. J.i('utcnnnt l ..tu•u tt.•lli, l talinn. fliPs ;so 
ruilt•s from ~tHit iagn, ('hili, to Bueno:-; :\in•:-;, in i honrl'l, IH 
minuh•Jo~ . 
. lla<lri<l to Uumt•. A\'iutur Stopnnni mukt•!O a nun·~tup tliJ.!ht 
of !100 mi l c•Jo~ in II huurlO , ·f:) rninuh·~ using l ta liun lOt•aphme. 
Fliyhl fll' ('l' f'tiiHttliutt 1/tl(•kit•H. f'a('ltn in .\ . c. lin,\', n. F. ('., 
mukl'!i trip fl'om \':ult'utl\'l'r, Brit ish Columhia, to J..t:·th· 
bridJ,!t', ; \)hcrta. 
/'asst' II!/C'I' height l '('t'OI'il. )lnuric!C \Ynllunun fliH.l mechanic 
at Yillaeouhloy, dimb 25,i40 feet. 
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Nprrd ,.N'orcl. Colon<'l H. B. ('Jn~~C'tt in n 0.11.·4 flies from 
\\'u shingtun to tlw ~tntue of J.ilwrty, 210 milt·~. in 1 hou r, 
24 mirmtt•t-~. 
/'aris to .tloroN·,). Furman (~uliu th (•nrryiug 10 )Ul!:18engers, 
mnkel'l J.IW milt·~ in W hours, !!O minut('~. 
Out' pmiSCUfl~''' t·r•,·m-,1. Licut(:'nHnt \\'ei,.s with mec:hanir inn 
B(•gul, IHJth Fn•nc·h. nttuius an Rltituth.! of 311,HUO ft•t•t. in r)t 
tuinut(>@. 
:Ill-A m(•rh.:on l'crllt.Ji mlfrll. 111irh"E'n arm~· nirplnnt>R tly 4,CIOO 
mih~s through ).} rilntl'~ to c:ullt't't huu.ling Ji('ld and mapping 
dnta und stimnlnt<' r(l{·ruitinJ,!. · 
f'in1t mail ddirrrctl by jlying lw at to st~amer ttt sr.a . A~ro· 
murine n,,·i n;: Lont dnl(h~ batg on forward tl('(.•k of \\'hite :-o:.tur 
liut•r :!tlriatic I~~ houu a t'h•r ~he lra,·t-~.o~ h(•r pie r in !\ew 
YtJrk. 
l.i(.•uh•nnnt. Dt• Hil-i.:>i ~>~ lli t~:oo from Buenos ..:\ireg t.o Asuncion 
nn<l rt•turn, I ,:UJO milu .• in Brit' tHI nirplunr. 
1-:"flltur<l to Jl,~,nark. )fajor F. (:run with 7 pu~scngcrs in 
llancllry·Pa~e nuu·hine, l'lirs from London to t'OJ~nhag:en. 640 
mi l r:o~ . 
/lu f/ttlo to ;\'~u! l 'ork. Curti ll~ 3 pas~<'ng('r Oriole biplane, 
pilut('d hy .J.D. Hill, IIi('~ 440 mile:. in 4 hour~. 10 minutt•s. 
Am·ial .1/ai l /Jay in C:lt:r c land. :Member~ uf )lnnufu<:tun:rM 
Aircuft .-\!>(~(l(•intion, 0f1it·inlto of .-\rmy Air &-n·iee, and 
At:'rial Mail pttrli<'i)utte in c·crem(lny under autopk(,•lf of Clen•· 
land Ac•I'O ('luh anU Clt'\'t•land Cham ber o f <.'ommt•n-e . 
..t irtJIIip orrr Urrlin. \\'ith :J.) passengerli the "Hodtnsee," 
:l!l·l feet long. cin·lt•d Bt•rl in nt a ~peed of 75 miles un hour . 
.\'eu~ l'ork-Tol'onto .·lt•rial D(·rby. Cunduc:tlod IJy :\merit·an 
Flying Cluh . 
('urti~~ Oriolt! tnk(l-s fin~t prizt's for speed and reliahility 
urnong t•onuu(.•rt·ittl madlint'~ in ~C!W 'iork-Torontu Air Httl·e. 
Italian tlirifl iblc d rdcs .\'ap/('8 with tO pnss.cnJ:r rl4- arrin'!tt 
O\'er city nht•r tlar('(' hour flight from Home and mu.kes return 
trip in nfh•nwcm. 
lutl ian Arrhrl Jlail. ~itl•ij for at•rial mail aerhclromes han~ 
l,e.•t•u ~c·h•t ·h•d Rt nil the pr itH•ipnl c:-itied of India, t:X('f?pling 
nomhny wlwn· land i.lS n·ry t~X})('fl8i\'t'. Uriti sh mail.; will 
I.e lntult."<l at 1\nrndti and dhst ributl•d o\·er c-ountry by suh4 

!tidinl'\' u€'l'io.l serv ic~rs. 
l.mr jJarn('/wtt' tlt'op. )fnjor 0. LPC:il, H. :\ . ) ... , makrs 250 
foot jump from tl('aplam• into ~cw Yo rk HarbOr. 
:1 ;,.,,ftw c u·itll 1W~IJt:rrgrr lunt/.(J on roo f. F:tlwin E. llalloug:h, 
pilot, t llt'n l wp:o~ o(f ttt ~<'wark, Xt•w Jt•rl'lt"ly . 
'/'imhrr hunting. Captain Dnnit:l Owrn. H . .-\ . r~ .. in com· 
uuwd of ('Xpt•tlition . hunting timber, lot.•ntt•as hy use of air· 
plun('s gn•nt timltt•r laml~ iu I.Hhrttdol'. · 
.\urwt•:.!ian lh.lwrmcn hn,\· u l'it'aplnne to srareh for lwrring 
:o:hun Is. 
Sp1·n l rrNJrtl. S1uH Lt"Coi ntc in ~pad Oi('"d l:?;i milN~ in 4R 
rnimat•·~. s :;t'('(nulli. Pcrl'ormanc·c in Italy, not ollicially oh· 
JO(' I'\'(•d. 

f 'raw·t· lu ltuly. Pilut ~lum·~·,·ol, Fn.onch, in ~lorane mono­
phuw lli(•'l'l frum Pari :~. to J:omc, 1,2.)U kilorn('tei'S in ,; hour~ • 
. -,~, minutl'l'l. 
s,u, iu to lllll!f. Aviators Bu st·o and Ca:mtti, fly ing Nieuport 
Huu·J. iut•, mttl.a~ the trip from Bttrt't•lona to Vari~e in 5 hours , 
.lU naiuuh·~ • • )uti mill·~. 
.\'m·ul JJfJt.' t'tl n·rm·tl. Pontoon l'l('llplnne, piloted by l.irutf'n· 
1H1l 1.. T. JJarin and carrying Licutenlln t·l'ommander ~- 11. 

Coogk Original from 
UNIVERSITY Of MICHIGAN 



256 

S..ptemO.r r, 

S..ptemher r. 

~t)pt('mher :; 

Srpt l'mlri.'r 0 

September 8 

Seph•rnhcr I:! 
St!pt('miH?r 14 

Serh·mht.•r 14 

~t•pt('mher 1.} 

~''l'lc-mher lo 
~('ptt·mh(•r l i 

N-ph·mher 10 

· ~(·Jit('miM.·r t;; 

!'<•p1t•Jilhl'l' :,?:; 
~t·ph·rn ht•r :!li 
!'c•pt••ml,'-'r :!!• 

AII<CII.H'T Yt:Af< BooK 

\\'ldb~ •. Jr., t·. ~. X., t•omnutttding ~K\'MI :\ir StAtion, llump­
tvn I :uud:O, llh·l-1 rrulll I huupl UH l:mt«ll'l t n Ph i ladl•lph ia, ('CW("r· 

in;,! 1\ t·onr*"t' of appruximtHl'ly :!jO mih•:c in 1:1;, minuh.'H a t 
t.lw ruh• of i milt•:- u rn innh•. 
ltcrliu tu .~· trit::~ rluml. H••;.:uh•r pn~:"('ll;.!t'f air l'tn ·ic..·e it' 
op(•m.•cl ht.•twN.•n rt ':' ttrll'i uf lht•Ke c·ountri€'s. 
1rlwfr.Jwnting ,,.;,, airJJitln('I<J. )I;H'h irw:o: patrul we8t ('()fl,o,t 
of \ ' nnC'um·u laiHIIfl. nnd wllrn whulr~ are riJ•nth.-d the tu:'\\' 8 

il'( wirt•lt·:o:~wd tn wha ling ~hips. 
:lir St'JTin: / tJr ltdtli(lu Ctmg(>, An twrnr1autic mi~t~ion i~J 
now in th(' U(~ f;.:inn \ 'cm~o, (ll 'j!rlllil in;: 1\ JlU!oO$t'IIJ.!'('f ('1\fl'\'ing 
air H'l'\' it•c•. Twc•h't• ~ot•np l um•l'O wi ll IK" u~.l bt•tw~n kin· 
t'IHt:o;Jm nncl !'tnn lt•\' \' illt.•, I.H.lU mi lt.·~ . 
.\'nr ullitmlt· r('f'u;tl ullit-ially m:ult• IJ,\' ~lujur H. \\' . ~~·hroe­
clu unci l. it•nt.·nl\llt (;. E lfl't''' whu u~c·t•nd :!!l,UIIU fe~t in a 
l.t ' f!\'YI~ Uil•pfiWt•, 1\t. Jht,\'IHII, l•)hio. 
fltliJI to 1/ulbwd. J.iN!h•llll lll ('alllf111t'ii >nul pt•tty Ol11t•f>r 
Uuurnil·ri of tl~t• Hnynl llulilm ~· a,·y c •ro:-;~ .\lpint• rnountain 
t·lutin in Swit1.c•rlaml with 11. :--:u,·nht ~oc•npluru), t hen fo llow 
Hhiuc• Itt .\w~oh•rdum. 
l.:tw~c•n nil' lint•r urrin•:-> in ~ ... ,,. Y nrk from )lilw~tukt.•e . 
. 1/tilutlt• ,.,.,.,Jrd. Hnlcuut 1\u)df:t mnkc•:oi H. m·w rN·ord of 
:}4.:!00 ft•t•t llyiug I 'urt i :oo:o~ Tripl1ttu•. l'rhlllic·iatl. 
('ui,·o to /'dr'i."'. ( 'ummamlcr \'u i iiNnin. Fn·nc·J .. makC':\ a 
t rip c)f :!.:;uu mi lt•:", :-:topping- at ('un~t ant i nnpll• and 1 :-o t ri~ 
m·nr )Ja r~w illt•:oa. n:o:ing- n Fr<•r~t ·h -:-t•r· ,· it•t• phuh•. 
1/t; l/mul l o l·.'nyl1111d. \ 'id ,t•r:o; · \ ' imy c·.-mnu•n·ht.l mtu•hine 
with ~ )Ut,..:o:t·n;.:••r!> m;t kt·~ trip fnun .\m~ott•rtlam to llotm:duw 
in ~ htnlr:o;, :-,u 111iuut••!>, 
Nutfi ,, lr•st. .\iq tla rh.' :!.IIIII) ft•d up :->• •r~t l ~ r'Htl iu to ~uhm<"rgN 
:-;uhrwtrirw. Tt•~ot i.; m;uh• at Fi .. )wr..;, hd;w~l. 
...1 lts.ln·,, to l•'m tH"'· Lh•ui t•ll JIIIl~ :OO:Icu' \' u rul Hlil'.t'Jic'(' tlf tit(' 
C7t•t·h(l.Sf,,,.nk a\'iut iuu ~t ·nin· make· 't1i;.:ht. fr..:•m Prague to 
l'al'i :i \'ia ~ l :tyt·n• ·( · , a ppl'u!l.i runt••ly tiUII ru i lt·:oi. 
T wc•f,·c• )"'"'"''·'":.!''!' t,;l,·lllt J •• )l :tl'l i ll :t l'lll." t ntn:ipo rt tlit~s tc> 
))a , ·tull, O )!iu. fruru t ' lc•\'t•hulll a t II 7 lllilt·:' :111 hnur. 
il f)J,.;,,I U'·o·f• l'~< . tltil~td• · Nu·ou·d . l:ui;IUtl l!uhU~ t· lhnt.s :H.· 
!1111 i t• \•t i u a ( 'urti ... ~ '"''·"/1 1ril'lalh'. t"'f'lil' f·'('tl wit h fl. ('nrti.!(~ 
1-\ · 1:! ·IIIII lton•.t' Jtlt\\t'l' IIH•I" r . Fnt· 1'' " '1"'"'' ' .; u i i nh•rnntiuua; 
c·••mtmr i-.•111 l lh' l•:t r••;.: r:lj •h wa ..: n •a•l w i rl .. out :1ir· tt•mp<'rature 
<·uiT~·< · I iuu:-;, t hll"- t'"llfnltll ill;! \ \ i t h t·: u t'nfll·an pru<'l i S4.' · Aft••r 
c·n lilora t inu l oy t i ll' Hut'••:•u u i ~l auclunl". l:uhli:o- ' httrn;.:-raph 
~o lu1W1'cl a m iu irtllllll t'HI'I'c'o' lc·ol altitllolt• uf : ;:!.--l.~•ll f•·l't . Tlu•t~ot• 
n•a • l i n::~o ;.: i ' ' ' J:,, ll l f:-; I Itt• ••ili··ia l ,.,.,.,,,•cl in ltulh ,.,,rn•dt•d nttd 
l l ll l'tl r t'o•o• l c·•1 o·l:t;oo:'l'"'· ll il'< 111':11'1 ' -.t r i \'al ! ... i l l;! l~i· ·utt•nuut ( 'n ~a lt·. 
wlu, j ... t' ''l" ' l'h•ol to I1;H•· l'•·•h•IJI'tl all ltlh'"l'l't•t•1t·d nlt itn•l\• c•f 
:t,, l llll it.···t . 
l~ ul:11 11 l l!n illl':-; in ( 'ul' l i~o .. 1\ '•ISJI ~· l i 111 l , .. l !t.:.!HH it' l'l in )I) ntill· 
lilt'" aud in 1111' tir·-.f twt• ruiuuh'-. " ( llb h1 ,·Jirui•:-J ~ .SIIU ft•l'l. 
T o•u m i utlf;• o·l i1 ult af'f'l't o\l•tl J,,,. Uuro•;t tt ., j :o-:1:111tla r•)1'". 
8 1ru/i~o:ft 1'1'• ,,,f lli,t/o l , .\\ ial "l' I:,.,I,.Jtn. II\· itt:! ;\ :!•itl JtcH':o;c• 
l'"wc•t' :--:,, ,.,fi:-h ai ;'f•l:tln ', m:t~· ·..: "" "'' "I' ili.::l•t irum \' !'~ tt\ cl 
t u l hq •a r:uub. 1.1 :!11 kjJ., uw• ~· r~o . i u ;r :: lu•t ll'~o. 
:'\' ,( ·. · -! .. 11' "" ; t l'•··· ru i l iu;.: 1 ri p. 
,\rtn\ · ~ :1\ \' l ~ :dlou ou l~ a•·•· :-t all .., ;tl '1. J.,.ui-., 
\ r w' h ndr;l·ll•""''l"'' " ' ' otl/lln./ , · ,., • ,.,·.J. • :d.·l• ~. l!ra;,!;: with 
l ':i ""' ' ll:,!l' l' Ilia I,,• .. 111'\\ \\ool' lol ' .. all i•u·l·· I , . , ... n l , j I s , ;;.~, i.~ ·t itr 
l.u•·t•i• •:: ::•••• '" 'r "''' l"''' ''r IJ i .. J•.tll• •·.'uint ''·''I I •• ' " ' '" " f• lauc•. 
l.owllil l:.' \ J,.tt••l• b tw. :t" a " ' ' ;ll •blh' \\ i l lt T \\ill Fl .. a i :O, lon•aktt 
tJ.,. ,,.,, ),! '- .. , . , , l'bn~· :tlli luoh· J'••••••l.f f, ,r I \\•• l'·'-":-t'IIJ;t'rl4, 
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climbing to 1~,759 feet, de\·elopint; at the. same tinw a "IX!M. 
of 131 miles per hour wbit·h i~ ~;aid to be considerably faster 
than any other American Seaplane. 
Goodyrur airtoihip wine 1,021 mile National :Free Balloon 
Ra(•e, S t. Louis. )lh;~ouri. 
T<rn man .41tit«de f'liflhl. ~lajor R. \\". Schr~cr. Pilot, and 
Li•ntcnant George \\. E IS<>)', Ohsen·cr, reM'h indicated and 
unoorrocl<•d altitude of 33,33•; feet, in LeJl"re biplane, eqnipJ>ed 
with .aon hOT14<'·pow..-r Liberty motor. The engine wa.~ llttt.·d 
with n supt>rt hflTJ..'t'T and the plane was otherwi~e spt>c..•ially 
preparrd. lhuogrttplu• to the dote of thit; writin~ hncl not 
ht't'll c·nrrrdrd h\· tht• Burt•nu of !'tandard~. M<.·Cook Field. 
Dayton, Ohio, wiu.•rc.• th<' flight was mad(', r<'port~ l'Orn•<·tions 
hringing- thr rt•tord down hl :JI.79tl feet. 
lluy Jlir.~ '2.00() milrs trith uwthrr. A ('urtit;~ Oriolt' 3 pR6· 
sengt•r h ip lnn('. p ilutt•ci hy Hnlph Hltwk arr h '('JoO. at ~fin~;~ola, 
LonJ,r l~lnncl, from llou~tun, Tt>Xt-tl'l, with Mr~. ~t·y nu)II T K ,J. 
Cox and h~r nin~ yrar old ~n, Seymour, as pnHgengcrs, e&· 
tahl h;h i n~ H. uew ret•ord fur a (.'TU!Sd t•ountry uirplane flight 
h\' ei,·ilillnd . 
. \\·11· )'ork f.t> ,f.tfln f'n11u·i~tt'() airpltlnf! rtl iOIJility test. Haee 
undt•r au~pit.·c·~ of Anwric·.-n Flyiug Club . 
. lir mail in ('oloml,iu ( S tmth :l nu·ri("n ) . l~x pt•rimt-ntal atriul 
mail ~('n·i<·<· :-<tart~ ll('tw(•t•n Borrnnctuilla nml Puf.'rto, t:o­
lomhin. 
f'rmrf't~ tr) :1 u~lrnlitl fli!lltl . Bt•gun h)' l.ic.•utt>nant Poult"'t. 
Fr('nt'h pilot irr Fn•ue·h l•iJ)Inrw. 
l..ontl<m. to A ust rnlin. 1/,:jOO milt'.~. Ftnar mac·hine~ t·nt('r. 
Trill (.'tU'rit·~ pilut~ V\'('r th n•t.• c·uut i nt~ul~ tuul IIHlll,\' ~c·u ~ 
wit• a l ,i'i)l) milt• he11) nt tlu~ e,•Jul of lht• jnurflt'_\'. frnm Bun· 
d ocnl! (.Jn,·a) tv Purt Durwin ( ~urth :\u~traliaJ . <'npt.u in 
n .. )'l.~ !'rnilh J..-.ft l.uudun nt !I u'c· lctt·k, 1'\(J\'e•mhcr 12. nnd l>c· 
c•('mh('r 10 urrin•tl at Purt Hu rwiu . 
. lupnn ltpprupriltt('S t ht• t"f(tl i\'n)(•ut of $lt.'i,000,0410 fnr nir 
~en·ict~ . 
. ·lir WtJil ;, 111'fr .~il. Brnzili~n lmclg('t fu r I!I~.W iru·l uclt•!' lht• 
..-.~IH.hli~huwut. uf <wriu l mnil l">t•nit·t·. <:on•rnrnt•nt.'g loun will 
nuhnmt to $:?.;,uuu.outt. 
/r·dar~tl !Jt't'." uirplum· f ,,r fi nd tinw. ('nptuin ('c.·c.-il Furht•r, 
h\.lt• H . • -\. F., t• :-tnhli~lu· ~"> t•onrnlt•rt·ial a\'iution nt Uani~h Is· 
land l 'o lon\'. 
:O:tlf't''(l rN.'tJ;'d bf.'ltJ'n'n f.,mdun <wtl l'uriH. Capta in C!ttUH'T· 
guucl. fl)'ill;! iHI ;\ir<'O )).11.· -l lllltc'hiJU> wi th (t ~Hpit•r Cllgillt• 
urnk•·:' a Jlt•\\' rt•l·urd .,f su minute·~ fur t\ • li~t aut·t.• uf ;!.')0 mih·~. 
('ltintwt• ,, ,.;,,, ;,o,. Tlrl• \' id\e'l':oi ( ' ••1111'1\11\ ' M En·• lnncJ •·•m· 
t nwt :-< to ~lli • J• I .'· a i qd<Uh'~ l\Ufl f'ttuipnwut 'tu thf' t ' t7ine~t.· (in\'· 
t.• r nmN•t h •r :;:.a :umu.tuio. 
l . tmtlon ftJ . I ustrulitl Jlifthl. <"n J't•-in (:t•urgt• )lntt lww~. En}!· 
l i!O.h. wi th ~.·rgt•aut 1'-a~· •. \u:-Otra liuu . ln•J.dn~ J:t,ono milt• tlight 
ill :-o;H(IWi th (Wtl·~t'tl lt•r , 
.\ir ruuh• c.·u\' t'l'l'O. Fiuland frum !'->nrtu,·nlu w 1 till' J.ugucl:t tu 
.\lu rum 11:-0k . 
T lw ( 'nrt i ...... 1-.'''flh' , an t•i;.!ht pa .. ~t' ll;.!('r :U"ri:rl li nt'!'. nllfl lil'~t 
.\nwl·i··au thn••• mutun•d lll;wlriw·. m nkt·:-. it:- li l'l"l puhlit• lli;.:h t, 
( :nr.J.·n t 'il y. Lung bda11tl. t " \\'a:-hin;.:t ••ll. lli:-1 rid uf ( 'ulnm · 
J,jn . n rul n·tnrr1. In 1t' ll •lay~ iu \\u ... t.il•;.:t••ll i t mud•· ~:! 
tli;.:ht~ :\JUI l':lrrit•ll 4i'ri Jwu pl•:. mu!'!l l,\' l'uitt•tl ~tat • •:-: gu\'t'rll · 
lllt·UI an •l lu n•i;.: r1 ;:tt\' t'l 'lllll•' lll nlli,·i<ll!". 
A' • .'l/•(,, ·t • . \. u· ./n ·t''.''· 111 //,,.,,, ,,, f't~'·'' · <' . . J, Ziuu uc•nnan 
l·~ ·;.:iu~ 1.-1:! 1 milt• lli;:h t in .\t·rtlluar inc 11,\i u;.: huat. 
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()(otober 28 
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~O\'ember 
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1 

6 

ll 

17 

AIRCRAFT YtAR BooK 

Key l\'f'Bt to Cttlu.J A. ir .{.jert:i(·e. Three Acromarine tlying 
OOH.ts, nwdels 50 ·· S," 40 ·· l'." 4U •· L •· lty from Kt>y \re~;t t.o 
Cuba, inaugurutiiiJC tht• S<'f\' it·e lwtwt"t•n t hcg.e poinhi . 
.Yt·w looJ)ili!J n•t·unl. ..\lfrt'd Flum\'KI, Fren<•h, in military 
airplar~e. loopJ!. U:l-' time~ in 2 hour~ ut \'illa4.:ouhluy , Frun1.""e. 
R-a~. Englund's lnrJ.H'st ail'!jhip, i,; pun:hu~;rd Uy t :nited States 
Navy for $2.aOn,ono. 
Kew Yurk to ( 'uhtt a.tr fr<'igh t M•n·ire is hrgun. 
Olenn J ... Mnrtin mail plant·, th<· first twin motort>d mail sh ip, 
begin" serdce. 
Rer)(>r8i1Jie p--roprllrr. ~cw .t\nu.•riean d(l'\'itc h•10ted at ~Jc­
Cook Field, D~t~·tc.m, Ohiu, permit& airplane to land and IJe 
brought to a stop within 50 feet. 
Two Aerornarine lxnt.ts ll'tt\'C New York for )lio.mi, ro''t>ring 
J,3SO miles in IU~:! hours llying time. 
:\erial flowt>r sen·i<'c from Pari~ to Copenhagen. Fn•m:h 
plane co,·ers trip with one intermediate landing in Holland. 
1n Otlt! dft)', ('fttrying half 8 ton of flowers . 
.tlorotx o to Tunis. )Jajor Chentin and Licut<'nant Ponhtn· 
duw Illes 1.250 miles without a stop. 
:\a ,·y rt'porb total hours of llight in hNt.\'irr than air rna· 
ch ine~ on other than paotrol duty, for the yt•ar 101!'1, up to 
Xo,•cmher 17th, UHH, to tota l :i7 ,--1;12. Tbt•rc wrre :i,;l!l!.) hours 
spent in lighter.-than ·air llights - approximately l,Ooa hour~ 
were ~}lent in pn t rol fliJ!hhi o f all kinds. 

neeemher 2 Arrial mail speed rceor·d. An I,, W. F . remoddl•d n.H. mnil 
airplanr. ~Ju ipJ)IK! with two IIRII-~c-ott motor:o, t•stahlishe~ 
new spet>d rrcord from \\'ashington, IJirotrid of Columbia, to 
Belmont. Park. Tirn~, I hour, :i4 minute~. DistttrH:e flown, 
21Jil m i lel:i; MP<'t'd, I ag mil~s an hour. 3U.fl 04) I<•Ut.'rs weighing 
630 pound• carried. 

Derember 3 1/anwa to .Yc1o ) 'ork. Pilot Zinun('rntH.II, in Aeromarine 
Hying bout, make~ return flight from Ha\"Rna. 

J)<'c-ember 3 Airplane ('oaBt /'nh·ol slnrts from .1/in('o/a, L. I . Two D.H. 
ma<"hirws IL•a\'c .Mit<-ht.•l F it·ld <m Hight to Langl.,.y 1.-it.•ld. Yir· 
ginia, t•:-!otlliJli~hing first c:oa.~t patrol. The pilots w ill report 
Ships lwhn-en X••w York und Vir;.:inia and in the cage of n<'<'i· 
dtmt will winlc·~~ tlu.• pt~~~ition uf tlw di~uiJJcd \'t'l:l-ioi£'1~ . 

nt•(•emher 5 :-.:~nate :\lilit.ltry Affair~ <:ommi th•l· hy R \'Ote o( u to 2. ap· 
IJfO\'("A th(' ::.:cnR t (' bill f('(•t)II\Ol('JH)in g R ])cpartm£'nt or A~ro­
nautit•t~. , ht.•H.rlC'd h~· A mt•mher or thr Preti!ident'A <~ahinet. 

Hett.•tnbcr $ Enduranrr. Jlifthl. (;twdy('ar airship fliC's 41 hour:.., ;lU min­
uh·~ n t Ke,v \r•·~t. Floridn. A~fmminJ.! A.\'('rnge !-':IH."\'(1 to lun·e 
het.m ;lf) mi )("Jo' (l('r hOlll', the tthip J)fO)u\hJy fll'W J .~;';;j tni Jt•S. 

December 16 Thn•(' Cfnd tllr,.r qufu·l(.,- milrN n minul(• rrtmrt(·d. ~Rdi Lc­
coinh•, Fn•n('h .\ \"illtor. ~n id to hnn• :tUllilll"~l l'l.p(~l'cl nf nrprox· 
irnatf'l_,. 2:!n m i lf'~ nn hnur in '"' uirplnrw h•:-<l. IT ~ c·un•red 
th£' tliatntH·e of n kilunH'tf'r at. nn tt\'t.•rngt• "1"-'t•d of :m; .225 
kilouwtc•r~ ( nhuut Hltl mih•:-) nn hunr. ])uring suntc 1'1('("· 

Ontl~ Of his tti;,:ht hr ft'ltdu"tl ll ~pt•l'(J u( :U;4 .;) kilum('t('rK (~2t) 
utilt.'~) un huur or uiHnt t :!}~ mih·" u miuu t f·. 

Dec·eml1('r 17-18 .lfim•tAfl.~ .Y. 1· .. 1/amplrm. 1·11 .. <wd U,.tun1 - .\ rm ·HiuJJ. ht 
Lic-ut<orumt <'. E. l>mtt·nn tuul l~t Li .. ·uh·mml ).,, :\1. \\'i~htman, 
in a I>.H. -4, flt•w fnm1 :\lih·lwl Fielcl, :\linf.'ula. J .... 1., N. Y., to 
l..nns:l<'y Fif•ld . llttmpton. \'1L, noiH4op in 1!111 min. : nn•l on 
th(" follc'm·iuJl' dny r..turn wnl'4 mndc in 215 min. 

Dre. Hl-.Jan. 4 lnt('rnAt innul :\rrun~tut. i .. ·nl E'qm~itinn ht•ld nt tlh• C:rnnd 
Pulai~. PariJo', F nwc·e. Thr <"cunmert.·inl npplic·,ttiun uf aerial 
llll\' i)!u t i un \\'RB gi1·cu prominence in thi~ t•xpm;itiou. 
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NC-4 TuANS-ATI.ANTt C FuonT 

(May 16th-31st) 

AT the close of the wnr the Cnite<l Stntc~ ~av.v laid its plans for 
an attl'mpt to fly to EurorK', to be made Pnrl.v in 101 !l. Route, sca­
phuws, rmnrnnnd<•rs, fnel and auxiliary s<>n·iee were carefully dis­
cugsNI in \ra~hin~ton . Th<· <' xl!•ngiv<· orj:(nnizatinn whidt chnrnctcr­
izP.d the N.C'. Flight, (the l<'ttrrs N.C. stand for Xm·.v-Curtiss) the 
dt'vt>kpment of th<· X:l\·y-f'nrti"" fl.,·in!!' hoats. and thl' ~<·lrction of thl' 
K c•wfomu llmul-. \znrc·~-I. i::bnn-1'1 ymnn t h rou tl' result<'d from th!'gc 
Washington cnnfl'r('n<'<'~. Th,~ ('hiPf fcahm•s of the organization 
W!'re f!OV!'rnm<•llt wenth<•r n·port"· til<' <•xtcn~ivc US<' of radio equip­
ment, the as8ip;niug of go\·!'runwnt dc·~t roycrs to act as tenders, and 
the establishing of n li1w of dt'$lroyer~ reaching from Trepassey, 
Newfoundland, to Li,:l>nn. P ortugnl. 

Commnnd<'r John H. Towc•r,; was d<'signatc•cl as Commanding Offi. 
cer of x.r. :<!'nplanC':<, J>i,·i~inn 1, Nc·w YMk ll<·partnwnt. On )[ay 
St.h the X.C.-:1 ( Flng~hip ). f'c-.mllHllld<•r Towc.·rs; the N.C.-4, <'om· 
manding Ottieer Li<>ut<'unnt-Commaud<'r A. C. H!'ud ; and the N.C.-I, 
Commanding Ottic·er Li<·ntcntlltt·Commander P. N. L. Hellinger, left 
the station at Fur Roc·kaway, J.ong hloncl, for Tr<'spasse,v, New­
foundland . The thr<><' plan<>~ had all covered thi~ distan<'c h,v Mny 
15th, the N .C.-4 arriving six days nft('r the N.C.-1 and N.C.-3. 
Rnp;ine troublt! euuscd 11 ~~~~sccmt on th<! OJ.I<'n sea near Cape Cod, and 
by taxiing fnr five hours brought hcrst'lf to tlw Nnn1l Air Station at 
Clmtluun. On ~Lu.v 1Hth the tlu·e<' N'. <'. craft took the air, bound for 
the Azor"'· Tit<• 1'\.C'.-~ wn:: tht• fir~t tn nrriv<> at ITortn, Azores; but 
the N.C.-1 and tht! N.C.-3 wen• not ,;o fortnnnt<'. The ::\.C.-1 lost 
hl'r l>t'nring-~ and alightc•tl lOU mil<·s wc4 of Flores. The N.C.-3 ran 
through ti,·t· hnur~ of rain ~'lnall$ and fnl! nnd finally alighted ·Hi 
mill's 'lmtheast of Fuyul. In landing, how<>vcr, the crews of both 
h~nts found the OCl'an h<'ll\'it!r than thl'_v expected. Dnmage from 
high wan•s which mad t• till' rt•:;muption of flight impossible, ev<•n if 
n takt•·vtf on ;;o hc'''"Y a'''" (•nuld hnn! lw.en mnnagt•d. The N.C.-1, 
uft.t'r n1nning on the snrfare for liv<' hours, wn~ di;;covt•red by the 
Sh•nmsltip loniu. Twenty minutt-,; laH·r tlw Iouia's boat took off the 
!'rcw. An attempt wa;; madt• to tow tlu! :;t•aplanc but the line broke 
nnd nft!'r n time the• fir;.t X.( '. flying hoat ~unk. 

~h·anwhilt• the 12 foot .<<'non which the N.C'.-:1 cnu1e down wrcek!'d 
hull, ;;tmt:; and c·nntrol connections. She could not take the air 
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again. Night came and the boat was buffeted by wind and ra10. 
One of the elevators, badly damaged, had to be cut loose. The crew 
took turns steering, those off duty attempting to sleep. With morn­
ing, in the 22 hours of surface riding, the left wing tip was washed 
away. One of the crew crawled out on the rip;ht wing and clung 
there, deluged repeutcdly by waves, to keep the left wing from being 
submerged. The wircleS$ apparatus could receive but not send, and 
Commander Towt•rs learned that the searching ships were looking 
for him west instead of south of Flores. Rescue seemed improbable. 
and the crew with rusty radiator water to drink, and scant supplies of 
chocolute and salty sandwiches, faced the task of bringing the dam­
aged hull for hnndrecls of miles over seas running as high as thirty 
feet. For the next twenty-five hours, coasting backward over the 
great waves, beaten by rain, sleepless and huqgry and worn, the five 
endured more than ever til<')' con tell. Finally nnder their own 
power they taxied over the breakwater and into the harbor of Ponta 
Dc>lgada. So ended a 52 hour, 205 mile journey over the open sea. 
The gloriously battc>rcd X.C.-3, though making port, was nnable to 
continue the voyage to Portugal. The N.C.--t, arriving at Ponta 
Delgada from Horta on :May 20th, went on alone. 

The story of how J,ieutcnant-Commauder Head completed the first 
flight across the Atlantic Ocean in an American-built flying boat with 
Ameri(~lln-built engines, i·s best told in his official report to Com­
mandt•r .John II. 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 Trepu&ey at 9.39 (l\fay 15th) and once again the N.C. 
SeaplAne Division I was a c:omplett.\ unit. The principal work done here wu the 
remonl of the center forward ( low compression) engine and replacing with a 
high compr~ssion, and the replacin11 of the throe Olmstond propellers (the fourth 
had h""n chang('<! at Halifax ) with propellers of Bur~au Steam Engineering 
Msign. 

In attempting a •tart for the Azores the following dny (!lith), N.l'.·3 failed to 
get ofT. l\.C:.-4, starting a minute later, took ofT, staying up 18 minutes, to give 
all installation• a te&t. E'·erything worked well. J.anded and waited for N.C.-3'• 
next trial. This time $be was succe•sful; ~.C'.-4 followed and took the air at 10.05 
r. M. G. )1. T. 

The wind at start was blowing about :10 knots, but it fell somewhat as land 
was left l!<'hind. l:;ea appeared slightly rough. N.C.-I was well behind. Ligbto 
of N.C.-3 did not work and 3 and 4 &<'parated at dark. The functioning of 
power plant during this entire run was excellent. Each destroyer was sighted 
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in tum up to and including number 16. first by means of the star shells (during 
the night only], 80<'0nd by the i><'ar<h-li!<hB. and third by the d< .. tro~·ers' lights. 
Jn daylight tht> ~mt,kf:' ,,·a.s alwat~·Pt pick("') up lir~t . <"X<"<·pt onf"C in a whil('. during 

)Wmi·darknPFIR vr thi<~k wPatlll'r, tht ~· ·arc·hli1£ht:; -.·ould he ~n tin•t. St>\·tral 
dt"titT(J)'trs were con,..iderahly out of poPlition. N1timated not mt1re than 1:! miles; 
H~ome appt·arfd l'Xa('tly on. 

Han thrun~h liJ!hl lumpB of ft);.! from H to R: 15 A. ~1. );th. and again at 
!l: Z!i. ~oon afterward ran into thi<·k fug at 1.200 fH"t . ~f!'&rl~· loRt N>ntrol. but 
•traightent'd out and got abo•·• the fo~,r into sunlight at !I' .;~. 1,400 feet. 
Han bet"'c•.-n f~ layt·r and «::oud la~·(·r. J!radua~ly dimhing to kN>p ab,we fog, 
O<'('&ttionally rhanging ('(>Urst or n"<lucing altitude again to a,·oid thick W(>ftthtr. 
Saw ()('<'a~iona l glimp:;es of watc.-r. Appeare-d thick to port. "·ith a strip of clear 
•ky tu otarboard, ~tradually edging to !lOuth 8\'0iding clouds. O.:easional light 
rain. Hadio (•ompa~s indiented not much di\'(•rgcnre from rour~~. Des troyers 
20 and 21 repor-h.•d thi1·k (Of! ncnr water-. Xo. 22 reportrd \'iP.iiJility 10 milK; 
air alx)\'e fog \'ery emooth. Altitude a,·-..raged 3,0CJO ftaet. 

At II: z; fili,:e"htt·d &nuthern end of Flon"8 through rift in foJ!. Altitude then 
3,400 feet.. Spiral<'<l down and found fog 200 f.-•t &Oo\'e water. AppArently a 
ttlnmg nurthwi•Jo-t wind luu.l !it' l in tlurin;.r ltttter pnrt of time aiJO\'e the fog. On 
tlw Mllrfac:e the Wincl WRS ahout \\'(•~t, ROd force Of 20 tO 2.; knots. 

Laid cnur!14:· and pi<'kttl up df.'"tttroyt•r 23, vifiihil ity 10- l:! miln. \Ytathe r then 
tlti<·k•·ned. )Jii'(M'tl :\o. 24 ancl t.lrdtlrd to make llorht if pu~:1ihle. Sighted 

nort}wrn end of Fayal, H.ir ('le>an'() in lee of that h;land. llouJifh.•c.l Fa,yttl and 
Jand(od. at I : 15 in u. biJ,!ht mi~o~t.1tkN1 for Horta in tht• thie'k weatht•r. \Ye took 
ofT aJfain at. I: 20. rounc.led Uw tt l_)xt point and land,•d ut.l'ar the Columbia off 
Horta at I' 23. 

\\'e Wt'rc h•·ld a t llurt.a hy fog and lat•·r n S!Rie until the :!Oth. )lcanwhile the 
crew of ~.C.· l arrin-d having ahandonN their wreckt'd plane which later sank. 

Word wao al•o re<'ei\'ed on the l!lth of the arri \'al at Pouta Uelgada of the :\.C.-3, 
partinlly \\"ttc:k•:d, l.tut tnxi· iug in nnd(•t th('ir nwn J)O\\'CI'. 

Start wo~o~ made from Jlnrt.a nt I:!: :m r•. M. 20th, wind ahont 260° later shift· 
lng to 300°, 2!i knob. Se-a rough. Vi£~,iUility 20 mile-A or hetter. Air rough 
around Pic·c,, lllte r .;m(H)ther but not \'(•ry good. Destroyers were sighted as 
mmal. l'ut4t«•d a rain squall to Starhoard. Si~o:httd ~an ~liguel a t I: 54 and 
landed at. Punt11 Dd,qada at 2 : 2-' . 

11w tll'Xt nwrning. 21"t. un ulll.:mpt waa madt• to Mlllrt on the run to J..isbon, 
but the centt•r nft('J' rn,.dnr hu-kNI 300 revolution~ ciUl' to starving, and there 
"'"" inHuflirit•nt. ruom to gt•t ufT l•xc ·c~pt with all t·ngint·~ dclivC'ring full power. 
On the 22tul tlw 8t' ll waM too rou;:-h to evf\n att~mJlt a ~rhtwa~·- \\'e were held 

up hy thi~ l'OIIdition uutil th(' morning- of the 2ith. when tlu• flt'R smoothed down 
~Kuru-what, 1tH<.l guod W\·ttther wn~ n~pc,rh•d alo ng the eour!'c to Lisbon. 

Thu wind Wlll-4 tthnut. :!:,uo. furc 'l' ~n knuts . gru,Jnall~· falling during the day to 
nearly n cnlm nt Lishou. Visibility about 20 111ile•. Took off at 10, 18. Start 
hu.d IK•t•n plaiiU\·cl fur duyliJ!ht hut wn" dt•luyt•«l c.m Ht;«·uuut of t-tarving of port 

(•ngiu('. A nt•w t:urhun•tc.•r hncl ht•<•n infilitull('d tlw night hdore on oC('()unt of a 
MtitT butterlly \'ath't\ a•Hl th\' work hud nnt h<•t•n dm;e with :-~ullh:icnt care. Piccet 
of rulJIK•r w-.•rc found. The t·urhu rctcr wui ngnin ehnnged uml run('tioned 
properly. 
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One ratthC>r hurd porpoise was DHlde in gt·tting away. This eauM'd one gimba l 
of the mH·igatnr'!i (·Ompaes to jump out, euusing un e-rror of 7 to A d._.gre(>tl, 
although it wns not notict'd until sunwtime lllter. The fir~t dt•stroyer was ph··ked 
up apparently in il.t4 propt>r place, IJnt it must ha\'e l~n out of position to the 
southward. Number 2 wnN passt•d 10 or 12 miles to the north of Utl and only the 
smoke sighted. Number 3 was not Aet~n at all. Hl•oded on a. more northtrly 
courst•, and with the aid of the radio compas:o.. rid~t·d up number 4 on the port 
bow. All the n•maining de-stroyers WC'rc Rightt•d. 

Visihility varied from nbout a miles to 15 to 2n mil~e. At 1 : 0".! it was neces· 
sary to hood 40° to the loft of oourse to pas• around a rain squall, but the next 
d<'atroycr wns lat~r found without difficulty. At 2: ~4 pa~s.cd lK·twt)en two hefl"Y 
rain squalid. At 7: 30 sighte4l Cupc Hot•tt, and passing on·r th~ lower Tagus, we 
landed at K: 01 in LiHbun llurhor, nnU fS('curetl to a huoy. 

!.eft Lisbon for Pl,\'lunutll, F.nglund, ut ;; : 29 on :\Ia~' 30th. C'irciM over the 
c ity U~fore starting out. ])("8tl'O)'t'r8 hnd ~·II plnceU bctwt•cn CR.JK' Roc-a u.nd 
Cape Ji'inist.:rrc ut 5(Hnilc intcna ls, 10 milt.·~ oiT shun~. \\"eather partly cloudy, 
\·isiltility PX<~clll'nt, 8 knot wind from \\'S\\~. EncounterNl a lig-ht rain at 6: :10. 
but '"' dodged the worst of it. From 6 : 45 to l1: 56 we were dodging other 
t;tUall ~JUKII9. At i: 05 a leak of unknown origin was disco\·cred in port en· 
gine. Ht•adcU towarfl land to find ~mooth wah•r for landing in ord~r to mllke 
r{'pair~. .At. 7 : 21 lom.lt"ll in the- )lnnclego Hin•r aho,·e Figueire. Portugal. ~-\s 

the rin•r wn~ full of ..;and haus. fnuncl it n~;.'(·cs~ry to wait until high tide in tho 
afternoon for rna king getnwn~·. The wntl'r pumr of lX>rt t'ngine was leaking, but 
leak stopvcd nfter sonu· rauliator pr~parntiun was put in the tt.n~t<'m . 

Lfft at 1: 38 for l't•rrol. Spuin, ns it wn!i douiJtful if Plymouth could be made 
lx_•fore- durk. Fn·qm·nt 1.:luwg•·a of l'Ottrac wer(' ncl't•S!Utry to paMs Kround rain 
M<)ttalls. Yisihility n•mahwd r-xc.·ellent <'X('ept for ~quails. Nort.b of Cape Fin· 
h•tC'rre, the wind inc:n'H!5C'cl t't)llMiderllhly from the t~amc tlirt"1;·t ion \\'S\V. Pal:ised 
on•r Fcrn•l and landetl in tlw harhor at 4 : 47. Secured to a buoy, and the U. S. 
S. llanli11[1 anin·ci u f<•w minuh•t. ln tt'r. 

\\'c.• l<'ft Fl~rn)l for Plymouth at Ci: 21 the following morning, ~lay 3ht. Passt'd 
throu~h li~ht ntin frum H: 4.-. to 7 : J.i, dmngiug cour~e fn~luently to mi~s the 
wurst c.•f it. Vi!iiiJility was f\(•Jdom O\'f'r 10 and UHually about 5 or 6. One hun· 
rlrt"'ll milt·~ from Bn"t''t it J.!I'A<Iuull.r thic-kt·rwd. Ht•du<'(•cl altitude until only a r._.,,. 
fec•t from wnter with \·ieibility 2 mil<'s. During run from Ferro) to Plymouth 
.,ixhtt•41 on ly t.wo out of tho six destro~·erfl . EdJ.t~·d ol'f to riJ,:ht laet part of run 
a('rn:o.s Bay of Biscay. Picked up Rna Pt., France-. at JO: 37. Circled over 
nrerit tt.t 11 : Q;). then continut'•d on to Plymouth. Visibility about 2 miles, in­
(•rt•using J!l'l:\cluully to 6 or 8. \Viud onhtide Brest. 2 knots from !i.E., increasing 
tu 11 knot.~ crotJ.:(ing the English Chanut•l. 

At I : ·~ ~ightt•d Hhon~ vf Englund . . PI~·mnuth hein~ ~lightly off port Uow. 
LRndt:d lwhind ltr~ttkwAtcr at I: 26 and t<t•c:un•d to lmoy. P lane. and 1)('rsonnel in 
e:<t'('llt•nt <'undit.iun. Th(' two wing und uftt'r ('t·nh•r t•ngines Wt'rt• those installed 
nt R<lo4:knwa,\·, u1ul ~till a pparently in good ('ondition. The forward <.:enter engine 
hacl lw,\n in~talled at Trepa~~y. 

Thl• followinl!' i~ a table pr(:parcd hy Lieutenant-Commander Read 
~!towing tinws of arri"nls and departures : 
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Left Rockaway . . . . . . . . . . . 2.02 P. v , 8 May 
Arr. 80 m. ofT Cape Cod . . . 6.53 r. v. 8 ~lay 
Left Chatham . . . . . . . 1.07 r. "" 14 May 
Arr. Halilax . . . . . . . . . . . . . 5.10 P. v . 14 May 
Left Halifax . . . . . . . . . . . . . 12.53 P. v. 15 lllay 
Arr. Trep•••Y .. .. .. • . • .. . 0.59 P. v. 15 May 
Left Trepa88y .. . . . . . . . ... 10.05 r. v. 16 Ma~· 
Arr. Horta .. .. .. .. .. .. .. 1.2~ r . "" 17 )fay 
Left Horta . . . . . . . . . . . . . . 12.39 r. "'· 20 May 
Arr. l'onta Dt>lgada . . . . . . 2.~4 r. "· 20 May 
Left Ponta Delgada . . . . . . . I 0.18 A. lol. 27 ~lay 
Arr. Lisbon . . . . . . . . . . . . . . 8.01 r . "'· 27 lllay 
l...eft Lisbon .. .. .. .. . . . .. . 5.29 A. M. ~0 )fay 
Arr. MondC~,'O R. . . . . . . . . . 7.21 A."'· 30 ~lay 
l...eft )fondego R. . . . . . . . . . 1.38 r. M. 30 May 
Arr. Ferro! . . .. .. ~. . . .. . . 4.47 J'. "· 30 ~lay 
Left Forrol .. .. .. . . . • .. .. 6.27 A . M. ~I May 
Arr. Plymouth .. . • .. .. .. 1.27 P. "· 31 1\lay 

Total 

BLA.Pa•o TUI. 
I.S .ra 

4 hr. 51 m. 

4 hr. 3 m. 

6 hr. 23 m. 

15 hr. 13 m. 

I hr. 45 m. 

9 hr. 43 m. 

I hr. 52 m. 

3 hr. 9 m. 

6 hr. 59 m. 

53 hr. 58 m. 
Total time to, date .... . . ........ .. ..... .. . ... 56 hr. 42 m. 

S~ifications of the N .C.-4 are: Motors -t, LihC'rt_y, 400 horse­
power. Span 126 f<'et, C'hord 12 feet. Gap 13 fcC't, Length over-al1 
68 feet and 31f:! inches. J..<'ngth ovcrhull 4;, feC't. Total wing area 
2,380 square feet. Weight of ship ready to fly 1,600 pounds. 
Wl'ight of crew and equipment 1,200 pounds. Total weight 2,1!00 
ptmnds. Total wing area, 2,:380 feet. Air speed 80 knots, crew G 
men, cruising radius 1,400 knots. 

FJRS'I" NoN-SToP FLWIIT Acnoss ATLA:-iTIC 

(.Juue Hth) 

FLnNo at the rate of 117 mii<·Silll hour the Vickcrs-Vimy machine 
piloted by Captain Jack Alcock with Lieutenant Arthur Whitten 
llrowu as navigator, which l<•ft St. Johns, Newfoundlancl, on June 
Hth, 191!.1, crossed the Atlantic in fifteen hours and fifty-seven min· 
utcs, landing on the Irish Coast at Clifdcn, thus achieving the first 
non-stop flight from North Aml'rica to E mope. 

Cnptain Alcock mndc his lalllling at R :40 A. ~r., .June 15th, (Green­
wich Time), unfortunately, owing to the muddy ground, burying 
the no~e of his machin(•, t.hcr(•by prC\'C'nting a continuance of the 
flight in th<> snmc plane t.o England. The two airmen were not 
severely injured in the acci1lent. 
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The 1,936 miles across the ocean were flown under bad weather 
conditions, the plane continually running into heavy fotr which pre­
vented bearings being taken rither from the sra or sky. Early in the 
flight the tin.v propeller which actuated the generator of the wireless 
sending apparatus blew off and the receiving instruments were 
jammed by signals intmded for othPr stations. For four hours the 
plane was wrapped in a sheet of icc caused by frozrn sleet.. Density 
of the fog made it impossible to sPe the workings of the speed 
indicator. Captain Alcock lost all sense of the horizon; and the 
plane looped and stunted. 

The winds WC're favornhlc nil the wn.v- northwest and at times 
southwrst. 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 I .icu­
tcnnnt Brown's ability as a navigator. The voyage ended exactly 
where Brown snid it should. 

The prize of $50,000 offered by the London Daily Mail was divided 
bt'twccn Alc<l('k ntH! Brown. 

Spccifh~ation~ of the Trans-Atlantic Vickrrs-Vimy Rolls nrr: 
1\lotors 2 Rolls Royce Engle VI II, 400 hor~e-power. Furl capacity 
flGG gallon~, oil capacity 50 gallons, which gives the machine an 
endurance of 2,440 miles. The span of both upper and lower plane~ 
is G7 feet, the chord 10 feet G inches the gnp 10 feet, the ovcrnll 
length -!2 feet!:! inclw~ and the ov!'rall lwi~rht 15 f<•et 3 inches. Wing 
area is 1,330 square f<.oct. Tho maximum speed is 100 miles an hour. 

THt~ FutST AIRSIIIP VoYAOE AcRoss THE ATLANTIC 

Tm: first Trans-Atlantic flight hy lighter-than-air craft and the 
first round-trip by aircraft across the Atlantic was made hy the 
Briti~h airship R-34 between July 2ud and ,J ul,v 12th, 1919. The 
R-34, commanded by Squadron Leader G. II. Scott., R. A. F., took 
off from East Fortune, Scotland, on the morninf( of .July 2nd and 
landed nt Roosevelt Field, Mineola, Long Island, shortly aft<'r (I A. M., 

July tith. According to the official log, the air distances covered 
were a$ follows: From East Fortun<' to Trinity Bny, Newfound­
land. 2,0:'\0 nautical miles; from Trinity Bay to Roosevelt Field, 
1,080 nautical mile~. The total di~tance of 3,130 nautieal miles, 
not counting- the drift, wns covered in 108 hours and B minutes, that 
is, at n SJII'(•d of 2!!.2 knots. 

When the R-34 took off at East Fortune, weather condi tions were 
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favorable for the crossing, but soon strong head winds were encoun­
tered and these the airship had to fight nil the way to Newfoundland, 
which was sighted f>ll homs.afH·r the start. During this portion of 
the p11$~:tge the airship !lew nt altitudes varying from -!00 to 7,000 
feet. On shaping her conrsc down the coast from Newfoundland, 
lh<' R-:J-! ran into violent thunder ~torms, with winds at 50 miles 
per hour, which slowed down her progress considerably. The fuel 
snp1-ly wn~ I:Ptting low and the command<'!' considered the advisnbility 
of making Boston and sent out rnd io <:ails for assistance. Shortly 
afterwards, however, the wind veered and enabled the R-3-! to reach 
Roosevelt Field unas.';istcd. Then•, Squadron Leader Pritchard, 
Executive Offiepr of the R-3-! jumped overboard by parachute from 
an altitud<· of :?,000 fp<'l to suppn·isc the landing arrangements. 

Owing to the lnek of a lwugnr of $Uflleient size, the R-34 was 
moored in the OJWn, but the w<•nth<•r l)('cnmc so thrcntt•ning that the 
airship shortened ll<'r vi,;it nnd stnrh·d on hf'r retmn trip at miduight 
on July Oth. Duriug her stn.v at Roosc,·elt Field, the R-34 was on 
one occasion nearly t•>rn from her moorings b,r violent gu$tS and was 
only sav<.'d from di~a>'t<'r h,v th<.' skill of the American handling party. 
The Eastward pnss11ge wns n~tttle under much more favornhle weather 
conditions thnn the outward trip, only 7:i honr5 and 3 minutes having 
been required to cover n di~tnncc of 3,200 mil<'5, from Roo~(',·elt Field 
to Pulluun, En!):land. where the ship landed. The trip was made at 
the speed of ·I:!.H knot~, whi<'h was due to the fact that n light favor­
able wind wns blowing thronghont mo:;t of th~ journey. 

The officers, crew and passengers of the R -3-t- totaled 30. Squad­
ron Lender G. IT. S<'ott wns the commanding officer. Air Commo­
dore E. :M. l\fnit lnnd represented the British Air Ministry, and Lieu­
tennnt-Connuaudrr Z. J.amdownc represented the Unit<.'d States 
N' nvul Air SPn·ice on the trip to America. On the return trip 
Colonc·l William K. H<•nsle.v, IT. S. A. S ., wns n pnss<'ngcr. 

Spt•<'i ficntinns of the R-34 arP.: Five Sunbeam Motors - 250 
hor:<P·pow(•r, l<'ufcth !l-!3 f<'ct :) inch(·~. height !\1 fed 8 inches, beam 
7fJ fpef. Ons capacity 2,000,000 cubic fct•t. Th<:' hull is of stream­
lin~ shap<' IJIIilt of dnmlumin !!irdcrs and in "''<'lions that vary in 
~izc. All nlnnl! iu~ id<' the kct'l is a trinngnlur k<•t'l spac<', down the 
center of whi<·h is a girder covered with plywood. about one foot 
wide which forms n walking way and on t'nrh ~ide of this is a fabric 
outPr eov<'r of the ship which must not be walked on. At intervals 
along each side of the gangway are fixed upright cylindrical petrol 
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tanks and a wnter tank, water ballast bags, parachute and hammocks. 
The crew space is near the forward car and here the whole width of 
the keel is floored. Below the keel, accessible by ladders, nrc four 
cars or gondolas. The forward car contains the control department 
and the wireless cabin. 

Rou ND Tin: Rnt FLIGHT 

(July 2-Hh to November !Jth) 

Tu E longest flight yet nttcmpted in the U nitecl States was begun 
by the Air ::;ervice .July 2-Ith, and ended November !Jth, 1919. Lieu­
tmant-ColoH(·I H. K II:lrtz, ('Oilnn:mdin~, with I. ieutenant E. E. 
Harmon, assistant pilot, und 1\[. S. E., S. ,J. Harding and J. Dobias, 
mechaHic, started in n Glenn L. 1\Inrtin Bomber from Bolling 
Field, Washington, Dititri<·t of Columbia, and made a complete cir­
cuit of the United State~, a distance of fl,82~ mil<•s. 

Colonel Hartz took n rim nron11d the eonntry rontr, which traversed 
thirty-one states and rc<tnir<'d him to cross the continent twice. He 
passed over or no:>nr !).) cit.io:>s, 2!) nntioHnl forest reservations, 36 
mountain ranges and mountains, portions of 48 oceans, gulfs, bays, 
so:>ns a11d lakes, 2i main railroads, 88 ri1•crs and 13 transcontinental 
routes. 

The purpose of the flight wns to test the endurance of the Glenn 
L. :Martin Bomlll'r, to encourage enlistment in the Air Service and 
chart routi'S and loeate landiug fi elds. 

At the time of startin~, the bomber hnd already had approximately 
111 hours in the air, with only the fabric heing changed on part of 
the wing and tail surfaces. This time added to the time of the 
flight which was 1 H hours and 45 minutes, made a total of 225% 
hours in the air, or approximately 1!1,1% miles flown. 

The I.ibcrty 400 horse-power motors which had been run 32 hours 
and 12 minutes before the flight, at the end of tiU' trip had a total 
of 1-17 running hours. A remarkable record both for motors and 
plane. 

Leaving Bollinp; Fit' ld, July 2-Ith, the Colonel, in the course of 
'j~ da~·s. much of it taken up by delays, ascende•l and descended at 
100 point~. rl'\porting accuratel.v with rC'gard to landing, meteorologi­
cal conditiou:-, altitud<'s n('Co:>ssnr,v, for..rso. haze, and cross currents of 
air. He studied the country over whic·h he flew and .noted on hi~ 
maps who:>re gnod cml'rgo:>nc.v landin~r fields might be found and 
where the dangerous st retches were located. 
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The machine made JOO flights altogether in going the 9,823 miles. 
It required approximately 10-l hours and 24 minutes to "circum­
aviate" the U nited States while his total flying time was 114 hours 
and 25 minutes. 

During the trip the bomb<'r',; motors consumed 5,:!25 ~lions of 
l!asoline and 2!l4 gallons of oil. The greatest altitude reached by 
the machine wns 13,000 fe<·t O\'t'r tht' Con~t Range of mountains. 

On the first l<'g of the flight. from WHshinl!ton to :Min<'oln, while 
flying over Baltimore it wn~ fomul thnt th<' oil and wat<'r tanks were 
leaking. Tlll.'se were repaired b,v )fnst<•r Electrician Tobias while 
the plane was moving !lO mil~ an hour, 5,000 feet over the city, from 
a posi tion on the wir(•s bc•nPnth onP of the win~. 

Rp~<.>ifications of the :Martin Night Bomber are: Two Liberty 
Motors, 400 horse-power. J.ength 46 feet. Width 71 feet. Height 
14 feet, biplane pant•ls, four wheel lan<ling 1\'ear. Weight, empty. 
5,600 pounds; gasoline supply 2::;;; l!nllons; crew, 4 men, bombs 
1,500 pounds. Gross load !l,(iOO pounds. ~pe<.>d landing 47 miles 
an hour, maximum 118.8 mileg an hour, climbing 10,000 feet in 
21 minutes. 

NEw Yoax- ToRONTO AIRI'LANE RACE AND HANDICAP CoNTEST 

(August 25th-30th) 

THE NE'w York--Toronto and return ract', conductt'd h.v the Ameri­
can Flying Club was the biggt'st aeronautical sporting C\•ent in the 
hi ;;tory of m·iation. 

F ifteen <·i,·ilinn and thirtY-SCv<.'n arm,Y airplanes of many different 
types partici patt.>d. Contrstahts were permitted to start from either 
New York or Toronto. Compulsory stops of thirty minut<>s were 
made at the control stops of Mineola, Albany, Syracuse. Buffalo and 
Torontn. 

R!'pnirs and fuP.Iing were carcfull,v no!P.d in the pilots' loA" books 
and lo~ hooks kept at control stop~. All time over the compulsor.v 
thirty minutes Wit$ counted as fly ing time as was all time between 
control ijtops. To comply with the handicap rules all machines were 
l'<'<ptirPd to refill tanh at each control ~top. 

Of the fifty-two machines t'nterrd , thirty completed the roun<l 
t rip course of approximately ten hundrrd and fort,v mile~. Throup;h­
out the race SC\'t're wind, rain and hai l storms \\'Pre PII('Otmtcred, hut 
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notwithstanding th e~<' diffieulties sevl'rnl spct-d records were estab­
lished, the nw~t uot<'worthy 1\t'ing that of Li<'ntc·nant n. W. :\fayuard, 
who, pilotin~ a D.H.-4 with a four hundred horse-power Liberty 
Motor, made uu avPntgc spc<'d of on<1 hundred t.h irty-th rc<' nnd eight­
tenths miles an hour for the cntirP distance of ten hundr<'d and forty 
m il<'s. The handicap contest-, in which the machines competed 
aj::nin~t thPir own throretical still Rir pcrformli!H'<'~. was won by 
Mnjor R udolph Sl~roeder, piloting a Vought V.E.-7, Cl]Uipped with a 
one hundred and fifty horS<'-powPr H ispano-Sui?.a motor. 

Roland Rohlfs, piloting a Curtiss Oriole with a 1:00 horse-power 
Kirkham motor, was the first civilian to finish and cstnblislted the 
fastest time among the civilian entries. He also won first civilian 
place in the Handicap event. 

RonLFS BnF.AKS WonLn's ALTITUDE R ECORD 

When Rqland Rohlfs, chief test pilot for the Curtis.~ Aeroplane & 
Motor Corp .. climbed :H,!l1 0 fPet above st'a ll'vcl, starting from 
Roosevelt Field, Mincoln, J •. J., Srpt. 1Rth, not. only did he cs tahlish 
a new official world's rword. hut r<'v<'nlrd th<' pos~ibiliti<'s that arc in 
the upper air for commercial and pl<'nsur<' fl_vinj:(. 

Rohl fs' flight breaks his July record of 30,400 fe<'t and also far 
surpasses the altitude reportc·d to have b~·cn rcnchcd hy Lieut. Casale, 
of the Fren<'h anny. Casal<'\ bnro~aph showt•d :~:3, 100 f<'N, with­
out air temp~·raturc or othl'r corn'<'tions. U nder rules followed in 
Europ<', it \\'liS not n('CCSSH r,Y for rn~alc to ha\'C ~lich corr<'etions 
made. For purposes of int<•ruational comparison, therefor<', a sim­
ilar reading of Rohlfs' baro~raph is ~i,•rn. Ac·c·ording to the re­
port returned by the Rm<'au of Standards. aft<'r the instrument had 
been cal ibratCll, this shows that he renchc<l an official altitude of :l-!,-
910 feet. A ftrr the air temp<'rature corrections were made, n mini ­
mum altitude of 32,-!50 feet was show11. Rohlfs thus holds the 
world's altitude rC<!ord in both uncorrected (European ) and corrected 
(American) r<'adings. 

Rohlfs left the ground at 12 :06 and landed at 1 ::i4, within twenty 
feet of whc·rc he took off. 

The specifications of the Cur tiss "Wasp" TriplaM arc: :Motor 
K 12-12 cyl ind<'r C'urt.iss 400 horsc-pow<'r at 2,!i00 revolutions per 
minutc. The engine did not have n sup<·r-ehargcr; nor were any 
spccial fuel arrangements made. Wc~ight per rntc·d horst-~powcr 1.70 
pounds. Fuel Tank cnpacity 67 gallons, oi l capacity G gallons. 
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Span (all planes) 31 feet 11 inches. Chord (all planes) 42 inches 
gap (between npp<·r and middle planes) 42 inches gap (between 
middle and lo\Wr planes) 35o/to inch<'s. Wing areas, upper wing15 
112.0 square feet, middle win~ 87.71 square feet, lower wings 87.71 
square feet. K N w<'ight mnchine empty 1,825 pounds, gross weight 
maehin<' and load 2,!)01 pounds. Us<'ful load l.Oi6 pounds. Fuel 
400 pounds, oil -!5 pounds. P erformance : sp<'ccl, maximum, hori· 
zmttal flight 103 mil<'s per hour, speed minimum horizontal flight 58 
mil<·s per hour. Climbin~ sp<'cd 15,000 feet in 10 minutes. Maxi· 
mum range at economic spectl 5:i0 miles. 

TnE TnAxscoxTJNEXTAr. CoxTEST 

TnE grrntt•st aerilll eontl'~t in hi~tor_,. unelcr th~ direction of the 
War Department and th<' Amf'rican Flying Cluh was begun on the 
mornin~ of October ~th, whf'n sixty·four airplanes, of all t,ypes, 
startc•el <m the trip wbieh reqnirc·d tltem to ero~s the continent twice, 
N<·w York to Snn Fnmc·i~c·o, a di~tanee of il . ~O~ miles. 

Tlu•• plan<·" lc•ft from tht• ,\tlantic and PM·ific coasts simultane­
ously; forty-ninf' tnkiug- off at N(•w Ynrk nnd fift<'f•u at Ran Francisco. 
Licuf<'ll>lnt B. \V. Maynard, winnf'r of thf' Toronto- N'('w York race, 
gaim·cl thC' kad during the <'nrl.'· stag-1'~ of the raeC', maintninin~ it to 
the <'nd, thn~ winning tlw <'ontc·~t for l'lap<cd timl', in nine days. fonr 
hour;;, twenty-six minntC'$ arul fi1·c $C'COnck ITi~ ncari'St C'nmp<'titor, 
Capt11in .J. 0. nonnld~on, fini~I ... cl the ronnd trip in nine• day<. twenty­
mil' lumrs, fil'(• ruinnt<•,; nnd 1\l'(•]vf' ~('<'otuk Cnptnin T.. H. ~mith 
wa,; tl.ird. h:ll'in;.r t:tk(•n c·k\'l'n cl>l.'·~. lim honr~, fifty-one minutf'S 
nncl tw<·h·c ~<·eoll(ls to makr tll<' :0 ,-!00 mil.-·~. 

In the conf<·~t for adnnl flying- timl'. T.i!'ntl'nnnt :\ll'xnndc·r Pl'nr­
son wa,; dc•f'larl'd tiH' winne•r. hi,; tim" hc•in!! forty·c·i;.rht honr>. fonr­
!l'en minnt"s ancl c·i!!'ht ~C'C•)tHl<. LiC'ntf'nnn t L H . Smith wn~ S<'<'Ond, 
it h:11·in!! tnhn him fifty-four hour,:, fnnrtc•f'n minnte•.;; nnd thirti'C'll 
Sl'concls te) mak•• tlH' clonhlf' <'ro,;sing-. Third plnf'e• was won hy Lic•n­
tc•n:mt T.. S. \YMthington, who nwe](· thl' J'C)Illld trip in fifty-fonr 
hour~ . tWPHty·onC' minntP< nne] flft_,··fii'C' ;;c·c·orHk 

The> eml•·r of fini ,;h :dlnwing- fnr hnuclic•nps wns: Pc>nr,:on, )fn~·­
nnr,J. H:~rtnc•.'· · Smith. Worthington, n .. nald,-on. ~fanzelman nnd 
Ht-,YIH)Icl...:. 

The.• ]ll lrpn,:C' nf tlu• raN· 11":1" to e]e•rnou,:tmte• tiH' cle •,: patC'h with 
wltit·l• l>:l ttle· plane•,- f·•rr del hc· flown fr,,m •·oa<t to e·n;),<f: tn (••llll)li l<' data 
whic:h wonld a:':;i:;t in dl'l<'l'llliniug tlw rdiahi lity :mel g-eneral ti tn<'SS 
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of the vurious typ<'s of nirplanC's used; to dC'monstrate that air mail 
SC'rvice between tho Atlantic and Pacific coasts is entirely practical; 
and to prove the commcreial value of the nirplnne. 

The total distance of the route from MinC'ola to San F rancisco was 
2,700 miles. Betwe<'n these two points, stops w<'rc required at twenty 
cont.rols, at. the following points at which stops of at least twenty 
minutes and not more than forty-eight hours had to be marle. The 
control stops W<'re Bing-hnmton. Rochest<'r, and Buffalo, New York; 
Cleveland and Bryan, Ohio; Chicago and Rock Island, Illinois; 
Des Moines, Iowa; Omaha, St. Paul, Xorth Platte and Sidney, N~ 
braska; Chcycnn<', Wolcott. and Green Ri'·cr, Wyoming; Salt Lake 
Ci ty and Salduro, Utah; Battle ~Iountain and Rl'no, Nevada; and 
Sacramento, California. The averag-e distance bctwl'en controls was 
12l3 miles. The shortest jump was fifty-six miles betwem Rochester 
and Buffalo, the lon~t. l ~0 miles bC'tWC<'n Buffalo and Cll'vcland. 
The altituclc of the land at the lowest control, San Francisco. was 
fifteen feet; at the hi~hC'St, Wolcott, w_,·omin~. 11,62!3 fC'et. Time 
chan~d at Clev<'land, North Platt<' and Salt T.nke City. 

The contestant~ <'OV<'rPcl n total of 124,777 miles, a w est man~· 
times uud<'r ndvcr~<' w<'atll<'r conditions. Th<' race served to la.v out 
the first trnnscontinC'ntal air route, with stops at not more than 11'0 
mil<'s apart. It al~o prow•d the n<'<'<•$sity of weath('r reports and 
oth<'r m<'t<'orolng-ic·nl infMmation for pilots on cross country flight$. 
'Much valuahlc t('('hnical information was obtained, which would 
havp })('pn impos,;ihl<' to g-<'t in an.v othl'r way. 

A Hispano-Suiza engine was the only motor to make the complete 
round trip. 

J.o:-.noN-A t:STRALIA FLIG n T 

(Nov<'mber 12th- Decemh<'r lOth) 

Tm-: longest fligl1t rlurin~ 1 !ll!l- the lon~est in history - was 
made b.v Captain Ross Smith, flying 11,500 miles from England 
to Au~tralia. Of the four entran ts, the Vickcrs-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 compl<'tcd in one month, Captain Smith who left Hnunslow near 
J.ondon on K ovcmber 12th, arrived at Port Darwin in "the nick of 
time." 

On Nov<'mbcr lAth, Captain Smith reached Cairo and on Novem· 
ber 19th continuro his flight. He reached Delhi, India, Nov<'m· 
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her 23rd. Thrner lu• c•ontinnrd east nntil hC' n•achcd Rangoon, tnrn· 
ing- ~onthwnrd nt tlult (•i ty, making a number of stops along the 
1\fnla.'· PPnin~uln nn<l in thr T~lnnd; of 0C'Panica. Tic arrived at 
Bimn, on Runhawn hlnnd, nC'ur .Tavn, Dt-.•rmbcr Stlt, and flew across 
the chnnnl'l to Port Darwin, nPar thl' northern-most tip of Australia, 
DPC'(•mhior 10th. 

Sp<'<'ifientions of tht• Au><trnliau Vi l'kcrs-Vimy-Rolls nrC': } lo­
tors :?. Rolls R oyce "EnglC'," 1\fark VITI. 400 horse-power. FuC'I 
<'•1pacity ;;Jil gallons, oil capacity -10 ~tallons. The span of both 
upper and lowC'r plnnl's i~ 6i feet. thl' chord 10 ft'l't r. inches, the 
g-np 10 f t'<'t ~ inchrs nnd O\'Prnll len;::th -1-:2 ft•l't fl. inches, overall 
h<'ig-ht Hi fc!'t 3 inch!'~. The wing area is 1,330 sqnnrc feet. 
Weig-ht of machine l'tnpt,v i>< 3 tons, whC'n cnrr,,·ing hrr full load ou 
the fliJ!ht to Au~trnlia, consisting' of 4 mr n, ::;tr. gallons of petrol, 
-10 p:allons of oil nnd 10 ~tullons of wnt<'r, towtl.t<'r with spares, kit, 
tooh and ~undri(·~ (acldin~r to anothf'r P.OO pouncJ,;), thf' wcip:ht fully 
loaded is 5'l'l! tons. ::O.Iaximmn speed is O\'Cr 100 miles per hour. 
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APPENDIX 

I 

U. S. AIRCRAFT )!ARKIXGS 

Si.nce demobilization U. S. Arm~· and Navy aircraft again display the "etar 
insignilt. ., of pre-war days. 

It euneists of a red cirele in:;,ide of a white, fl\'e-pointed star, inside of a blue 
circumtwribed cin•le. The cir('umference of the inner circle is tangl'nt to the 
lines forming a pentagon mad• IJy conne<:ting the inner points of the star. Tho 
inner circle is retl, that portion of the star not covered by the inner circle is 
white, an<l that portion of the circum~ribed circle not to\"Hed IJy •ither the 
inner cirC'h.~ or star is blue; the eolortt to be the same shades as those in the 
Amerh·an Flag. 

lngignia are placed on the upper and lower surfae('os, re11pecti\'ely, of the 
upper and lower plant."6 of each wing in eueh position that the circum ft•relu .. 't2' of 
the cir<·um~ribed circle ohall IJe tangent to the outer tips of the plane•. One 
point of each star is pointed directly forward and the diameter of the insignia 
is GO inche11. 

In addition to the "star insignia" l'nited States aircraft be-ar on the rudder 
three equally wide vertical banda- red, white and blue. 

No provision exieh in the form of n law for the marking of United States 
ddlian airrraft. The natiomtlity mark R~~iJ!IIC<I to th~: l nitcd Statt.l8 by the 
International Air ll:avigation Com·ention is the letter .. :S." (See Chapter IV). 

II 

AlnlY .~IR SER\"ICE RATIJ\GS 
Following are tue ratings for flying l"'rsonncl in the Army Air Sen·ice. 

tti•·plant. 

Officer~ 

rii.OTI$ 

RESERVE )lii.ITARY AVIATOR (R.)!.A.). r<'<'ently changed t.o AIRPLAX£ 
PILOT. This R.M.A. rating wae gi.-en to Hying cadets (student pilots) upon 
oatisfactory completion of flying training and upon accepting commission. ''Air· 
plane Pilot'' ie now a substituted term for 11 Resen·e Military Aviator," from 
October 16th, lUifi. 

,JU:\JOH MILITARY AVIATOR (.U!.A.), Established hy Ad of Cnn~tres•. 

July, 1914. It could be earned hy Regular Army officers only after passing certain 
prt•~-J<'ribed tests. l 'nd<-r r~guiRtions of ~o,·<'mhcr, 19li, Rt'scn·e Military A,·iato•·M 
and t(>mporary offirt'rs rommission<'d und('r Act of J\lly 24th. HH7, could be rat-NI 
ae J.M.A.'s after having ocrved satisfactorily for six months in the United 
State-s as such or after thre-e months on aeth·e eervice in time of war, or afh•: 
four months as such in training station and two on active service in time or 
war, exoept that in time of war. any R.M.A. who especially di•tinguiehes hims~lf 
in active aen'i('t may, upon proper recommendation and appro,·al, he rated tts 
J .~I.A. 

MIJ,JTARY A VIATOR ( ~I . A.), Instituted by Art of C'ongrcs•, July, 1911. 
normally given to Rogular Army offi<•rro only after ha\'in.g eervcd three years as 
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A. Air ~'·n it·(• (\•mrui:il:-i••nrtl ln rii;,!nh-. :\1-·t.•l. 1. R)l..\. f oh:ot,•h•t('• . ..\irpltHlt' 
Pi lut. 1..\1..\ .. )1..-\. :.!. IL.\1..\ . lul•!">••h•lel J) i r•i;.:ihlt• l'i l11t, 1..\1 .. \ .. .\1..\ . 
:1. .-\t•l'in l Ob.;.cf\'\'r, .-\cr in l (: unrwr. . \ erial Hu rulr(•r. .t . ·" ir St·n ·it·e Insign ia 
Wt)rn nn c~o J i ar. 

D. Air ~.-·n i •'(' Erll i!'ot ,.fl luJO.i;,:.n i:t. ( 'hJth . I. En I i~tl••l Pi lvL :l. .-\ v intion )lc-clru · 
n ic•inu . :L l ~ :.l lt"-m .\l· ·~·hn1r h·inn. 

(', Xtlnd :oul .\J :. riut• Air :-.:cn·in• Commi~~ .. iOnt'c.l lntii;_! niu . Airplane Pilot. K it•· 
Ball"ou l'i l••t .... 

D. :'\nn•l .\i r ~··ni ~·(' Pcttr 0f1il'H:o:' Jn-.ign ia, 1. ('Jd,·f Qun rtermnstcr. 2. Cnr· 
JWnt• ·r·fol. ) lal•·· IH t·la;:l. 3. )1.-ddni~t'~ ) late, 2nd cltl ~ti. 

E. l'. ~. ,·\••rial )fai l )u .. i;.:nia. 
F. Appron•ol llo•oign lor ))arl; i n~ l:. >:. (;un•rnmcnt .\ircralt. 
t:. u('~ign u~cd ••r L' . S. :\ir ~··n i<'e .\irpl n nt~s in :\. E. F. 

Original from 
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a .J.lf.A .• but in tim~ of war any officer or eoli~tf'd mao wbo np«ialty diatirl · 
guiah~ him~lf ia a.c:th:e Mr,·i('f> may be to nted. 
Ballr,~ a•d ... ire#&ip. 

RF.SF.R\"1.; li!LIT.-\RY AEROX.-\LI IR.ll .• ~. ). l"nd•r Ac:t of Juoe 3rd, 1916, 
after complying with ct-rtain tests and practical • ·ork. t.allooo and ai rsbip pilot.& 
can be rated as I!Uch. But none- wae f'\'tr so ntfd. 

Olltii;WI.E PI LOT. Rating 08tabliobed und•r Army ROjnllationo. Oc:tobtr 
lllth. 1!119, for officers of, detailed in, or attached to the Air ~n·i~. who ha<e 
ct..mon~tratt"d that they ~~" the rf>quind qualifi<'8.tiona . 

. Jl"XI(JR .llli, JT ARY AERO:" ALl tJ.lL-'.), Same aa under ~lations of 
So,·emher lOth, lUll, atJO,·e . 

llli.IT.-'RY At:ROX.-'L1 1 li.A. I, Same aa llilitary Aviator . 

• -4 irplan'.. 
AEHIAI. OBSER\' ER is the ra.ting given the gr&duate of & ocbool of aerial 

oiJservation. 
BolloOA ow .d.irohip. 

Same a• abo,·e. 
Dirigible. 

So proviaion for rating of dirigible observer. 

Ct:'~~&R8 

At:HIAI. C:t.:XXER i• the rating given the graduate of a echool of aerial gun· 
n.-.ry, either in airplane or airship. 

BOMRER8 

AERIAl. BOliBER i& the rating jtiven .. graduate of a ecbool for aerial bomb· 
ing, e ither in a irplane or airKhip. 

R.M.A.'e ( Airplane Piluh atnd Dirigibh~ Pilots), .J .~I.A.'s and M.A.'s reeeh·e 
26, 50 and 75 per cent. incr•ase in pay of grad• rcspecti•·ely, ...-hen on flying 
11tatuM. Aerial Observers and Gunnera rec:-eive 25 per cent. increase in pay when 
on flying duty. 

E•li•ted 

t::s LI~Tt:u PILOT 

Same teMtM pre&cribed. aa for Airplane Pilot. 

AVIATION )(t.:CIIAXIC'IAS l 

A rating given to tnliMted men who are non-commissioned officers abo\'t the 
grade uf Curporal. 

llatinJ.t:M J(in•n after rompetitive examination, but at no time shall number eo 
rated <'Xt"t"t•d 1 a per ct•ntum of the authori1.ed stre-ngth of the Air Service. E:<· 
aminRtion will ~ technical as well as practical and will inelude maintenan<'e 
an•l rrpair of airplanrFI. ancl thr operation. maintt'nan<'t> and rt•pnir of Ht'ronauti(•l:ll 
engine&. A 50 per cent. incrense in pay of grade is allowed to men holding • urh 
rating. 

BAt.LOO!'i' MECHASICIAS 1 

Rame u aviation mechanician, with the exception of theory and practise. Ex· 

1 Not neceR ... rity ftyine ~rsoooe1 but may be and trequent1)' are pu\ oo dyioe atatu•. 
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Aircraft .\ ih4(W:iation'tt ('hart ~howing optrat in,: parts of an airplane. 
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2..'!0 

amination covert tbe rigging, repair and maintenance of balloona. Metboda of 
hydrogen production and aeronautical motora if the rating is sought in an 
or)C&nb.ation 01wrating airships~ 

Enli1ted pilots, Aviation and Balloon Mechaniciana on flying statua, receive 
60 ~r cent. increase in pay while on Hying duty. 

l'. S. NA\'AL Ara SEancE 
Following are the ratinll" of the flying ~reonncl in the Na,·al Air Service: 
NA\'AI. AVIATOR (N.A.} 
NA\'AL A\'IATOR, Sraplanc (N.A. (S.)) 
NAVAl. A\'IATOR. Dirigible (N.A. (0.)) 
KITE BALI .. OO:V l'II.OT ( K.R.P.) 

In tho nomenelature used by the Navy "aviator" indicates the pilot of any 
power aircraft. 

u. s. At:aiAL MAIL SF.R\'ICE 
Following are the ratings of the pereonnel ( Oying and non·ftying) of the United 

Statea Aerial lfail Service: 
PILOT ( P .) 

OrrrciAL (0.) 
MtX'IUI<IC ( M. ) 
CLEKK ( C. ) 

BaiTrsn RoYAL A1a Foac& 
PILOT .. , .. . .. .... , ... . , . . (~lAY liE Of'f' ICt;R, C,\OET, OR SERGEAST. ) 

Onst:R\'t!k . . . . . . ... . .. .... . C~IAY n.: Ol''t'JCt:H, (.'ADt~T_, oR st;aoEAST.) 

FRt1xcu Ant St:a\'lct-; 
l'ILOT· A\'IAT>!l' R MILITAIRE . . .•• ••• ,., • • • . , . . ..•.. )IJUTARV PILOT 

Orun:av ATt;t1R . .. .. . . , . , .... . . . • .. • . .. . • ...... )fJUT ARY Oo.st:R\'t:a 
Af:KCuntF.H . ......... . . .. .. . . .. . . . ... . . ........ HALLOO~ OosER\' t:a 

AtHO:<.HITt: ...• . ...• • • • • • •••.• . • ••••• •.• • •.•. • .• DIRJCIRLE PILOT 

Pn.oTt:·Bol-roAaot.:B ......... . . .. . . . ...... . .... ... . BoKsr~c Ptwr 

ROYAL ITAI.IA:V AIR SER\'I Ct: 
PrLOTA DA Bola OARDY£~TO . .. . ..••. .• ..•.. ........ Bo»BINO Pn.oT 

I' I LOT A DA Rrcoo,.rzto:<E ••••••..•••••••• .• ••• •••. Scounxo PILOT 

PILOT A DA CA<."'CIA ..... ..•.... •. •. .. .. • ......... . FtCUTJXG PILOT 

l 'lLOTA IORO\"OL.\:STT . . .... . .... • ....• • . .. . • ..... St:.-\PLA:St: l'ltoT 
Ossuv•roru: o'AEBOPU..'<O .... .. .. .. . .. . . . .. .. .. AEBIAL 0nS£B\'E& 
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IV 

CORRESI'O~l)llW ARMY AND NAVY RANKS IN THE t:I'ITED STATES, GREAT BRITAIN, FRANCE AND ITALY 

lixJTt:u STA'rt-:S 
AHM\" 

(:entral 
Lieutt'uant (:euea·al 

~lajur c :enPral 
Urigtulirr C<'neral 
C'olonel 
Lieutenant Colonel 
)lajor 
Captain 
Fir,.t l..i<'Utt'nRnt 
Second l.h•utrnunt 

i\ ,\ ,. , . 

Admiral of the Fleet 
Admiral 
Yi<'E' Admiral 
Roar Admiral 

('npto in 
Commander 

r .. ieutenant Commander 
Lil'"utenant 

Lie-utf'nant Junior 
Grade 

Ensign 

•• Tempo.rarr raDk oot.r. 

JanTAL AlR FORCE 1 

llar•h•l of the Air 
Air l'hief ~lar&hal 
Air )larohnl 
Air \ ' ice )lnrohal 
Air C'ommodore 
Group C'nptnin 
\\' ing Commander 
Squodron i.<'ador 
~·li~:ht l.irutenaot 
Fl_,·ins: Officer 
Pilot Officer 

(aU:AT URITAIN 
ARM\" 

Fiold )lar.hal 
( tf'ner~tl 
Lieuh•na11t Geoeral 

Major General 
Dri~ .. tlier Ceneral • • 
C'oluuol 
Lieutenant Colonel 
Majnr 
Cnptnin 
Firf't T~i<>utenant 
Second Lioutennnt 

:"A\·y 

.~dmiral of the Fl .. t 

.\1lmiral 
\ 'i•·e Admiral 
HN~r Admiral 
Commodore 
C'nptain - 3 ~·oare 
C'Aptoin - under 3 

~·ran 

Lituttnant- 8 yeara 
J.ieutenant - under 8 

,·eara 
Sub·Lieut~nant 

J.~RASCt: 
AHMY 

Mnrkhoi-C:en~ral 
Mar(lchal de Franre 
(;en<·ral de c.; or p s 

d'Arm.;.. 
C:.!neral de Oh•ittion 
f:~n~ral de Brigade 
Colonel 
Lieutenant ·Colonel 
C't'mmandant. 
( 'npitaine 
l.it>utrnant. 
So us· Lieutenant 

}'RA~C£ 
NA\'Y 

.. <\mira1issin1e 
Amiral 
\ ice·Amiral 
C'ontre·Amirnl 

C'apit.oine de Vaio•eau 

C'apitaine de Fr~ate 
t'apitaine de Con·ette 

l .ieutenant de Vai s!§ea.u 
En!eigne de Vai.seau 

- I re clneoe 
Ens<•i:;tt1f"de Yt\is&eau -

2 de claollC 
Aspirant de Marine 

1 :So ('OUntrr out.aide ot Great Drhain hu diatinrl rant tltlu for the atrial torcu. 
NOT& : We are unable tu SKUN Jcaliao .Na"r Raob ac a.~~ot time. 
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Generale 

ITALY 
AH)IY 

Teue:1te Crnerale 

)lagu-ior Gttnerale 
Drigadier Ctnerale 
Colono•llo 
T cn•nto Colonello 
}\fag~iore 
Capitano 
Tencnto 
Sottotenente 

> .. .. 
"' z 
"' ;; 
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v 
ORGAXIZATIOX OF UXITED ST.4.TES AR~IY AIR SERVICE 

Director of . .t ir Sen: ice 

MAJOR GE:<ERAL C HA8. T. :11E:<OHEB 

CoLO:<EL 0 . WESTOn:& .. . ...... . . . ... · · · · .•. • ... . · ... . Er<!~ulillf) 

LIEUTI:SA:<T·COLO"EL S. W. FITZGERALD . . . . ... . . ~loillant b'Zf'<Uiive 
1\IA.JOR B. D. FOULOJ8 •. • .. . . . .. ... ..... • . . . . . LiquidaliOtt Dioioion 
CoLOs£L w ... J. KESDHJcK . .. . .. .. . ...• . . . . ... . .. . . Clai,.. Board 
AIR ATTACIII:A I Foroi~n ) 
CoLONEL A. L. F<:LL>:a . .... • .. . .. . .... Preaideltt, Adoioory Board 
CoLO,;&L W. t'. Pt:ABSO:< .• . .. .. . . . . . ... . . .l.dmi,.iotratire .liftculive 
CoLO:<EL E. A. TauaY ••. .. .. . . . . . . . . ....• . .... . . . Jledi<al Dit·ioion 
LJEL"Tt::<A:<T·COLOSEL t' . M. A:< DREWS .... . . • ... /,..peclion DioioiOtt 
LIECTE~AST·Cot..osEL R. B. Lr~COLS . . .. .. .. . .. Per•oRttd Diviftott 
LIEUT&,.ANT· COLONEL J. E. FICKEL- ...•. . .... . .. Finance Dioioia.. 
CAPTAIN A. R. Ta.uloLD . • .... . ... .. . .... . .. Miacdlaneoua Diui•iOft 

/fl{ormo.tiofl (lrovp 
UEIJTE:<ANT·CoLOSEL H. M. IIJCKA>I . . . .. . . .. • • . . . . Chief of Group 
CAPTAIS A. J. CuYTo:< . ..... . . . . . . . . . ... ~ cling .~uiatant to Chief 
CAM' AI:< J. I. MOORE . •• •...• • • • . .. • . • • • • ..•.••. Colltclia.. DivO.imo 
LJEVTE:<A:<T C. H. Oous, Ja .. .. . ... .. . ... .. . . . Library Uioioion 
Lu:t.:TESAST T. J. RowE .. .... ... .. .. . .. . .. . Reproductton Didai011 
)IAJOB E&SEST JONES . . .. . ... .. . . . . . . . . . . . Di11t minatiott Oit•i&ioft 
CAPTAIN A. J. Ct..t.YTOX ..... . .. .. . . .. .. . .. ..... . • ~ptci<!l Dit•O.iO'It 

Training and Operaticmt tlroup 
nRIOAOI£8 GE:<ERAL w ... :lhT<•JJELL .. . .... . •. . . •. . Chief of Group 
toJ.ONt:L T. DEW. :IIJLLJ:<o . .. . . . . . . . . .. . . .. ... . ~uO.tant to Chit/ 
l .. u :UTE:ol'ANT·COLOXt."L \\".C. SnEBMAX .. .. . .. . .... Traini•g Divirio" 
Ln:.un:~AXT·Cm.o:st:L LJ.::-Jt.Jt: McDru . . .. .. . .. . . Operation• Dit~iriott 

CoLO:<EL C. DEF. CnASDLER . . . .• • .. . . Ralwon and .~ir1hip DioiaiOtt 

Rtlpply r;roup 
COJ.OSEL W. F.. Gn.LWORE . . . . .. ..... . . .. • . . . .. . . . . Chit/ of Group 
MAJOR R.t.Tt'HOFT WAL.'ill. .. .. .. ... . •. . . .. . .. .. . . hoi1tant to Chief 
Co1.o~u. T. A. BALOW IX . ... .... . .... . . . . .... . . . Properly Dir'iaiCHt 
COI.oXEL C. G. HAt.L . . .. .... . . .. .. . . ..... . .. Procurement Dit:irion 
Ln;uT•:~ANT·COI.O~t:•~ A.\\'. Roo1xs . . . .. . .. . Requirtm~ntr Dic i.-ion 
CoLOS£L C. G. HALL . ... . . . Mattrialo Dilpotlll <>nd .~a/rage Dit•i•ion 
Cou)~EL T. H. BA:st: .. . .... . . . . . . . ... . . . .... Enginterirty Dir.:iriott 

VI 

OFFICERS ON AVIATION Dt;TY IN THE UNITED STATES NAVY 
DEP.-\RTMEI'T 

XA\'AL O ... :RATIO:\'S 

/'Ianning Division. 
! 'AJ'TAIS T. T. CRA"'-" - Director of :>a,·al A,·iation. 
( 'oYMA:SDER \V . • T. GtLES - As&i-'tant Dinoctor X&\'&1 A\'i&tion. 
C'omu:<Dl"K K. WIIJTI"O.:... Aide for Heavier·than ·Air- Na,·al A\•iator. 
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APPJ::NDilt 

CoJOUI ASDEII L . H. MAXFIELD- A81iatant L ighter·than·Air Diviaion- Naval 
Aviator. 

COMMANDEa W. G. CHILD - Liaison - Nava l Aviator . 
Ln:VTENANT·CoMWAND£11 U. E. Bno - Naval Aviator . 
LI&UTEJ<ANT J. s. ~·OLTON, JL-
U &L'TESANT ( jg) L. B. A\' E&IU.-
Operating Foret~ 
LIEUTtNANT·CO MMANDEK II. C. VAN V ALZAD- Naval Avia tor . 
lnll~clicnt and S urvey 
Ttll Board 
J,tEUTENANT·COM ldANDilll V. C. GRIFFIN- Naval Aviator . 
t'ornmun iCO'tiont 
l'igeo ... 
LIEUT&NA"T (jg) J . J . Mc ATa. 
B11rta u of Xo eigot ion 
l't rtonnel 
LIEUTt:,ANT·CO&IlOIANDER H. D. CECIL 

LJV.UT'ESAST·COM~A!"iOt;R R. M. GR.If'FIN. 

Llt:IJTE:<AST S. B. F RY- Na,·al A\·iator . 

Lu:l'TESAST (jg) Y. \\'. MA:<N. 
/'h olography 
LII:I 'Tt:SAXT \\'. 1,. RICIIAMORO:< - Naval Aviator . 
ESSIOS u. J •• BROWS. 

Rt'Truiting 
Lu:~TENAST ( jg)G. D. AxDERSON - Naval Aviator, 
:1 trtJloyy 

Lu:uTI:SAST (jj!) C. M. IV:YRER. 
JlurtO II. of Con1tructiort and Rrpair 
C'U>t>IASDER .J. (', H <:NSAKER (CC). 

Ln:cTt:NANT·C'oMMAX OER O..uii.ANn F ULTON (CC) . 
Lu:nts ANT ( T) FnA "" )f. !'MIT II ( CC). 
I,II:I'Tt:SAST (j~: ) 1:. 1! .• \KEY. 
I.U<t'TES AST (ill ) CHA RI.&• E. DAU<'ll - Na,·al Aviator ( D) 

Lu:tm:sAST Ci~tl Wu.I.JA" G. TIRow:< ( ('(' ). 
LU:1'1't:"AST {jJ: ) C IIARI.F.R H. C IIAT>' IF.I.Il (CC). 
Lu:l'Tt:SAST lj~) WAI.Tt:R R D1wr. (CC). 
J.u:t ·n:sAST ljJ< ) C'ARL D. IIARPF.R (CC). 

l.it:t 'Tt:XANT lj~:) ·' · J . I J>P. 
Lu:l l'l 't;~A :'\T fjJtl R AYMO:so D. i\lAcCAnT. 

J.n.l'1't:~A~T tj~) C: nARI.t:s J . McCARTnT. 

Llt.l 'Tt:~A:iT ljJ,! ) FR.\:'\1\ 0 . Osr.oon. 
l.u:t-rt:~A ~T rju ) F.nW.-\ItO \Y. Ror~nN - ~a val :\\·iator. 
l.o -.J'TO:X AXT li~tl \\' ,\I.Tr.R 0. \\'u.""' I C'C I - :\n,.al A,;ator. 
l.ot:o"•·.:usT Iiiii r:. , .. w ... ,.,.,.r. <C('L 
F.:otsw~. THOll ,\!" .1. Cc•xxP.t.J.Y.\'- ~nxnl A\·intor ( 0 }. 
l :tT T.n:I'TEX AXT n. u. ~.:w~ux- ~·\·al :\Viator - U$.M.C. 
lluretw of ~frnw f:nflinr,•r in.fl 
('tUO.IAX m :n . \ . K .. .\1'K I X>o~ . 
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CoYYA:<DER II. T. Dn:n. 
LJ&t:TE)(A:OOT-COY>!A:<DER s. M. KJIA us. 

LIE UTE)( A )(T H. s. AI.Dr.:<. 
LtEUTE:-J A XT C. F. Goon. 
14n:un:xA~T II . \\' . Rm;GJH.F.Y -- Naval A,·iator. 
LIE UTI:)( A :<T ( jg) ,J. (', ,Jr.:-<)() scs. 
I.n:UTEl' A)(T r i!l'l F.. D. Koca:R- Naval A\·iator. 
LlF.L'Tt::<A"T r jg) J. c. Lnn.E. 
E;\:slfi~ FnA="''K ~rn.u:11. 

llurcau of OrdnOJH' l' 

CO>rMA:<D£R A. C'. 1-iTOTT. 
I.JEl'Tt::<A:<T ('1' J Jl. 1'. Dn:<:<t:LLY. 

Bureau of 811ppfira and ..tcro11nts 

Co>r>rA:-<nn H. n. LA~tA• rr.C'.J. 
llur eau of l"aNI-8 and DtJ<'I.:a 

Co>r>!A )(()£R KtRBY S:ll!Tll ( C'EC). 

\'II 

UXITED 1-iTATES AERIAl, )L\JL OFFiti.H.S 

OTTo PaA>:ct;n 

J. B. C'OMJOO)( 

DR. J, T . Bl'SSL£R 

J. ('I.A RI< f:OGERTO:< 

,J)(O. T,, .TOROA:< 

CEO. L. C'o:-<:<ER 

f~ .. J. ~t'ASI,OX 

A. J. \\'n.I.ot·cnor 
C'II AS. I. f'TASTOX 

Goo. 0. XOBLE 

Eow. M<.·f:RATU 

!!ml .411iBtant Postmaetcr Gtntral 
(;tn rrut ~rtprrint<·rulnlt 

Ch.ief, .1/ainttnanct 
Chief, Flying 

Chief, Construction 
C'ltief Clerk 

Cit ief, Rt~f>ply 

In f'harfl(' of lfadio 
• ..,·upcri~tlendent of f,'aBit'rn Didsion 
Supcrintet1dent otn·ratern IJirisilm 

:l8tistu11t Superintt·ndenl uf ll"rstn·n Dil'iaio" 

Vlll 

UXITF.D STAn;s AID!\' AIR St:RVIl'E \'ICTOHIEI-i 

TI1e following liijt t'Ontnins th(' names, rank and num1M'r of ln~t S<'n·ic-e formR· 
tion of otlicers of the .Air St•rvil't'. Amt"ril·un 1-:spcditionary fon-eH, who in the 
\\'orld \\'ur brought down (dt~struetion t•(mfirml"tl) fh·e or nwrc cn\>my aircraft 
ns spniJied herewith. This list is the ltttt·!'lt ancl most authentic compilation of 
Arm·ric·un n~rial l'il-torit•s whkh i t hn~J lH.:•t•n poNijihlt• to prepare after monthe of 
pnin~tnk i n~ inn•)ttig-ation. Th(' numlx.•r of NJC'my aircraft dt,stro~·<"d with whi .. •h 
mcmlwrs of tlu~ .Army Air ~rr\'i\'C are cr('ditrd with in thiR li~t. doe,., not include 
sm·h "ktnrit•s as some of them a<·hie.·,·e.·cl whill" Sfln·ing ns ruemlx·r~ of Allied air 
forc·t·~. '11d~ (\XplnnHtiun i"' mndt• fur thr f(•UM(•n that ~unH~ prnmincnt &\'iaton 
with Jon~ lil'llf-' of ,·ictor'ls an• nbs<'nt from this list. DC"Ct>n~d aviator& are in· 
dit·At('(l hy nn usteril)k. 

In the t·ulurnn "l.n ~l Fnrmution" a num1K"r indiC'"t~~ thf! squadron num1K>r of 
the l'nitc-d Stnh·'S Arm~~ :\ir ~r\'itc. while R. A. F. d(•notes that. the officer. 
while a mrml~er of the l!nitt•cl ~tnlcs Army .:\ir Serl'i<:e. wae indi\·idually attached 
to the Royal Air Force of Crcut Drituin. 
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Nome 
RICKt:~BACJU!R, F.ow. V ., 

Columbuo, Ohio. 
· Ll'K£1 F RA:fK, 

Phoenix, AriwnR. 
VA UOII:<, Ct:ORO£, A., 

Jlrooklyn, N. Y. 
*KJsuu;v, Fn:t.u E.) 

Gra\'t'Ut~. Ark. 
St,Ht~us, Jo:LLIOTT, \\'., 

Lanctt8t('r, N>. Carolina. 
LA~uas, Rr.tm G., 

Chicago, I II. 
• pUT~AM, D AVID E., 

Brookllnr, Mau. 
S wAAD·, J ACQUES M., 

Philadelphia, Pa . 
·HA)IILTO~, LLOYD A., 

Burlington, \'t. 
}h..:sT;KR, ,..RANK O'D., 

Sa\'&nnah, Ca. 
\\'RIOIIT, CIIESTER E., 

Cambridge, Mua. 
BAt:R, PA IJI.. F., 

Fort \\'nne, Ind. 
CAHHAOY, tnuliAS G., 

Spen<'er, IndianA. 
• c t.AY, HE~Kv R., Ja., 

Fort Worth, Tcua. 
• CooLIUOt:, JlAMJLTO~, 

• t<iliGd In eervh-e. 
Ilo8tcn, Maeo. 

CREECII, JESSE 0., 
Wuohi ngton, D. C. 

Do!"ALOSOS, Jous OWE..'l, 
Wubington, D. C. 

ERWIN, "~JLLIAM P .• 
Chira~o, Illinois. 

Josr.s. t.J!(TOX, 
San }·rancif&('o, C'al. 

ll£188~0. J A)I £8 A., 
llrook1yn. N. Y. 

• \\. J1 ITE', \\' tLRliB WALLACE, 
!\ew York, N. Y. 

nmou ;, C uAs. J., 
Philadoll'hia, Pa. 

DtiJwre a<, i o wARU, 
Brook lyn, N. Y. 

Cu .umtms, REED M., 
)J ern~hlo •• ;reno. 

COOK, . . "t.IR, 
Toledo, Ohio. 

HOLDE:~', LAXSINO C., 
New York. N. Y. 

LARN£11. G. DEFUEST, 
New York, N. Y. 

R osERTMX. \\~t!:"Pr.L A ., 
Fort Smith, Arlo:. 

Al>PENDIX 

Rank 
Captain 

2nd Lieut. 

1st Lieut. 

Captain 

Cuptoin 

Captain 

1st Lieut. 

Captain 

ht Lieut. 

ht Lieut. 

ht Lieut. 

lot Lieut. 

Captain 

ht Lieut. 

Captain 

ht Ueut. 

Captain 

ht Litut. 

2nd !,ieut. 

)lajor 

ht I.itut. 

ht Lieut. 

lllajor 

lllajor 

Captain 

ht L iout. 

Captain 

!at Lieut. 

Coogh:: 

l.ut 
P<Wm4· Air~ BGI· 

tiOJI plooeo locnoo 
04 2 1 

27 4 

17 12 

l4R 12 

148 12 

25 0 

130 10 

22 10 

17 6 

103 9 

03 8 

103 8 

28 8 

1~8 8 

04 5 

H8 8 

R.A.f'. 8 

lot 8 

22 8 

114 7 

147 7 

1:1 7 

li 7 

04 6 

0~ ~ 

' tb 2 

103 7 

130 7 
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4 

14 

I 

3 

I 

3 

I 

I 

4 

5 

281) 

Toto/ 
2-i 

18 

13 

12 

12 

10 

10 

10 

9 

9 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

7 

7 
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NaMe 
• Rtt>UCEL, LEsLIE J~ 

IS'o•arlc, N.J. 
•ScnoE~, KAaL J .• 

lndianapollo. Ind. 
SE" ' ALL, SUM!'\ER, 

Bath, )Iaino. 
STO\'ALJ •• WII. LIAlol H., 

Fito•·all, l l iM. 
•Jli:.A sr;, JAMM D.J 

Concord, Ma ... 
CAWPor.u .. J)on:u~. 

Mount Hamilton. Cal. 
Ct:RTIR~. f:OWA&O P .. 

Roeh..,.t•r. 'S . Y. 
OUTIIIIE, !IIUUAY K., 

Mobil•, Ala. 
JIAWWO:<O, LEO:<AaD C~ 

S.n Fran•ieco, Cal. 
IIAYE><, FRASK K., 

C'hi.al{o, Ill. 
Kson•. Ho wARD C., 

Carlin••ille, Ill. 
Ll :<08A T, ROBIEIIT 0., 

!lladl110n, ~. C. 
!IICARTIII'R, JOHS K., 

Everett, Waoh. 
Poxot:•, \\'n .t.tAW T., 

Mangum, Okla. 
PoHTr.M, Kr.ssf.TII L., 

Dowagial; Mich. 
STY.SHETU, MABT1SU8, 

Twin Valley, llinn. 
TOBI:'f, EOOAil (; . • 

San Antonio, Texas. 
VA 8(."();'(('f:LLF..8, Jl!&RY c ... 

mnvrr, Colo. 
!MDIIAW, \VILLIAW T ., 

Birmingham, Ala. 
BAll, HIL81:11T L., 

New \"o rlc City, N. Y. 
ButsEu., Cu YTOs L., 

Kane, Pa. 
DaOOK!it, AJtTHV. R., 

t 'armingham, Mau. 
BUCKLEY, HAROLD R., 
A~awan, llafia. 

(.'OOK, E\"£8.-rT R., 
San Franci&eo, Cal. 

l'"mu~w, GF..onm: \V., 
Rochester, ~linn. 

Gt'.OHOE, HAROI.D H., 
Siaj!ara F'sllo, N. Y. 

G RAY, l"II A ~. o., 
ChiC'AJ.fO, Ill. 

HAtOIIT, EnwARD M ., 
Aotorla , K Y. 

• KIUtd lo Mf.tc:e. 

Coogh:: 

Lo.r 
F ONJUI· .4ir· 

RaRI: tio. ,,.,. 
ht Liout. 93 7 

h t Liout. 139 I 

Captain 95 5 

ht Llrut. 13 7 

ht Lieut. 22 6 

Captain 04 6 

Captain 05 G 

ht Liout. 13 6 

Capta in 91 6 

lot l,itut. 13 6 

2nd Litut. 17 6 

lot Liout. 139 6 

2nd Lieut. 27 6 

ht Lieut. 103 6 

2nd Lieut. 147 6 

Capta in 28 6 

Captain 103 6 

Captain 27 5 

ht l.ieut. 91 5 

lot Lieut. R.A.t'. 5 

Captain 148 5 

Captain 139 5 

Captain 95 4 

Captain 91 5 

let Lieut. 103 5 

ht l .i,mt . 13U 5 

Capta in 213 4 

lot Lieut. 139 6 
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Ba/-
looru Total 

7 

7 

2 7 

7 

6 

G 

G 

6 

6 

6 

8 

6 

6 

0 

6 

6 

0 

I 0 

5 

5 

5 

6 

5 

5 

5 

5 

1 6 

5 



.Yame 
lf ~ALY, JAMES .... , 

.l cr"''' Cit,·. N. J , 
K ~OWJ.t;li , ,JAMES, 

C..:ttrnltridJ.C(~. ~la.-s. 
l.~l' t'f', FHt:ut:ua·K E., 

( 'lr\'t•ln ncl, Ohio. 
n·x.:u.t .. lt \1.1'11 A., 

~fl;:aiPI\, :\ri :~... 
Ow.:s,o;, ,J. :-;:mxEY. 

lll!i ltintnn · ('ounty. ),Jd. 
R ,\I.HTOX, 0 Rnu.E A., 

Lintoln. X('hruska. 
~THAIIM, \'n'TOR H., 

.:,·•n•ton. Ill. 
x~: ~>:Hu:v, .Jons J., 

Chiellj(O. lll. 
Toun, HouJo:RT ~[., 

C 'itwinrutti, Ohio. 
• \'t:Rxo~ . Ht:MtXGTO~. DEB., 

~'''\' York, N. Y. 
\ \'u .J. JA ) J8, Rou~n 0 .. 

f: \•tre-tt. ~hUl~. 
\\' n.UA M~', Ron~•:v 0., 

\\' nukr8ha , \\" i~·-

• t\:illfd in ttn-ino. 

APPENDIX 

Rank 
Captain 

ht Lieut. 

ht J.ieut. 

Jot Ueut. 

2nd Lieut . 

h t Lieut. 

~lnjor 

Jot Lieut. 

2nd Ueut. 

ht Lieut. 

h t J.ieut. 

let Lieut. 

IX 

fAll 
Fonrt4· 

tiora 
147 

05 

25 

147 

130 

148 

Dl 

13 

17 

22 

2 7 

17 

,..( ,,.. 
plone• 

5 

5 

3 

5 

5 

5 

5 

5 

4 

3 

0 

4 
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Bal-
loOM Tol41 

6 

6 

2 5 

5 

5 

5 

2 5 

5 5 

5 

II O~CJIIS .\:-10 .\\\'AHDS TO )!f;mn;RS OF Till·: AIR SF.RYICE, 
.UIJ::H I<.:A~ J::Xl'EI>ITIO~AH\' FOliC ~: 

.t mt•r k an Dt·t·orntiatl8 

J/ rtlal of Tl on or 
Luke. t' rank, -lr., 2ntl l.i•uttna nt. 

Di~tlinguiahrtl Nt'r rict: ('roll 

.\ IM·rmtlhy. Tlu~ .. J., 2nd l~ieutt'nant; Alt"~Rndt•r. Arthur Jl .. h t Lieute-nant: 
. \ IC'\:umh·r. ~trrliu;.: ('anq•l..,•l1. 1.-t l.h.•ntNuutt : .\ld r it·h. Prrry 11 .. l ::.t T.iNit «>nant: 
:\11tm, (:unhwr l 'ld lip, h t. Lit•uknRnt ; Andn•w, Fly nn 1.. :\., h t L i r uh•nnnt : 

,\ '"'"'t run:.:. n ... t1nt·y ~I.. ht J.h•u tt•nnnt: :\ rt hur I BnJ.tn II Jf .• 2nd Li('ut~nnnt : A l · 
wut ••r , fh·nj . L., l ~t Lic•ntc•tmut : .·\H•r,\·, \\' st.h("r 1.., l ~t Lit.•uh•tllmt. 
u.d~·ud:. Phillip H., 114t l~h·ul•·nunt : HtH'klll(, D~tdd II., IMt LiPUlC'nant; Rnd · 

hum. \\'i ll ium T .• l r.: t l.it•uh•nnnt : lhwr. Paul Jo""rttnk. l ~t J.iruh•nnnt: llaJ!h~· · 

Uulpl• 1' .• h•t U t·utt'JU\Ilt ~ n • .rthulr. ll n ht·rt n .. h t Li~utenant : RRnc·um, Ur~·n(" Y., 
:!ml l.h•ut ••rumt: Bt>~Hh', .Ja nw,o. U. , l,.t l.it•u t rmw t : lt...'\•1)(', Olt,·id C .. 2nd l .i('ul\•n· 

..... : U.•lluw~,. Frank lin n .. '!ml l .it•Uti•IUtUt: 114-nrwll. ou., F.,., ~nd Li('Utrnant : 
H••l/t'r, \\' illiam. ::!ml l.it•ut.•rutnt: llt·rnlwimt·r. J ... mi,., U., IJ~.t J.irntPnant : Rink(', 

< 'lutl'o. Ha~·mond. l~t Lit•Uh'lliWt : HI•"<·'-. It·.'·· Erwirt H .. :.!uti Lirnt••llfUlt; Jlonnnli~, 
.\ lhw 1' .. J ... t J.i<•lrtemlltl : H"r·•h·u . llur.u"t' 1. .. :!nd l.i\:•Uit•unnt : Howrr~. l.l<lyd G., 
l"t l .i,·utt •uunt ~ Bowmun. :O:n nrlh·l .\ ., :!net l.it•Ut t•rurtr l: Bf•~·d, T htl'od or(' E ., l ~t 
f.it•Ui t•nnu(: H r t' l '"'l' , ('lhrt t) ll s .. :hut u~·Utt•ll<\111 : ltrt•J'dnll, l.cw il'l H .• J.it>nh·nnnl· 
( 'u ltt~wl : Hn•w:.ot r•r. II ugh. 1 l'o t l.it•ut•·nuul : Hrunkl'i. ,·\ rt hur R ., :!nd T.it'trlt•nu ut ; 
Hrt~undh·ltl. lhr;.:.h n .. ),.t l.it•Ul t•lln nt ~ Brut ht•rl llll. \\' i llirt m F.., :!net l.ie nh •mmt : 

ltnr\\ 11, ) li t t·lwll II., :!ntl l.h·Hit•nn ut : )tu,·kh·y. ll r,rt• lcl H., ll'lt l . i(•tatNtn nt : H1r fu rtl , 

Orrgtnal"rom 
UNIVERSITY Of MICHIGAN 



288 AIRCRAFT YF.AR BOOK 

Edw., .rr., let Lieutenant; Burf't•r . \ ·n lentine .Joe., 2nd I..ieutenant; Rurn~ . . J~tmeli 
S. D., 2nd Lieutt>nnnt; Durtt, fluron T._, .Jr., ht Lieutt'nttnt. 

Campi,._.-JI, Douglas. ht tit·uh•uant; CttrroJI, Grort!e ('., 1st J.it>utcnant: ca~~ady. 
ThomaR 0.1 ll'l-t Lit·ntt'>ntt,u t: Ctt~tlemt\n, .lohn H., 1st Lit~utenRnt; Chamhen, 
Re<•d ~1.. Captain: Chuj>man, Chao. \\",, 2n<l Lieuh•nant: CI•I'P· Kenneth Smith. 
2nd Lit>uten~tnt; (.'lnrk~, Sheldon \ ... , l"t Li~ut-enant: Coh.•man, \\'allltet~. ht Lit:u· 
tenant : <:onon•r, llurn•,\·, ht LieutPnant; Cook. Ev<'rett R., C'aptain; Cook, 
Harn•y \Yit·r, let Licut~tu\nt: CoolidJ!e, Hamilton, 1st l.ic.•utNiant ; Cousins, 
John \\'., lot l-ieutenant; Curtis, Edward P ., 1st f.ieutenant: Cutter, Edward B., 
1st Lieutrnant. 

Daw•on. Leo H., 1st LieutenAnt; DeCastro, Ralph F.., 2nd J.ientennnt: Diekema, 
l\'illinm A., ht Lh•utcnaut; UiHon, Raymond 1.,., ht Lil•uh•ntmt: Oodwt•ll, 
Thomas R., 2nd T .. i4.'ntenant: ))'Olin:", Charle~ R .. Jet l..i~ntt·nn.nt; ()oul-{la!t. King· 
man, ht T~ieut~nant; Dowd, )ler<'dith I.., 2nd Lieutenant; Drew, Chas. \V., C'ap· 
tain; Diekstein, .-\rthur \Yilliam, 1st l~icutenar~t. 

Ea11t(•rhrook. Arthur E., ht J..h:ut.cnant; E1tt.on, \\' arrE'n Edwin, let l..itutenant; 
F.lliott, Robert P., ht Lieutenant; Erwin, \\'illiam !>., let Lit•utennnt; Estc, J . 
Di<'kinson . ht l.iC'ntrnant. 

Ferrenl.Jaeh, Lt•o. (.',, 1st I. .. ieutenout; FIN•son, Howard T., 2nd Lieutenant; 
Follettr, Jutitin P., l8t l.ieutl'nunt; Fontnin(', JluJ,!h J ... , 1st Lieutrnant; Ford, 
Christopher \\'., Captain; Frank, \\'illi•m F., 1st Lieutenant; Frost, John, 1 et 
I..ieut('IUlnt: Furluw, f:c·nrJ!e \\'Hlord, ht Jjeut('nant. 

Gay lord, Rradll'Y .f .. ht Lit•nttmant: Gt•orge. Harold If., lst Lieutenant; Giroux, 
ErnC>I'lt A., ht l.ieuh•nant: f:oet.tler, Hurold Ern(·st . 2nd Lieutenant : Goldthwathc.'. 
Gl>orge .!\., h1t J..ieut('l~tmt.~ nrant, Alfred :\., 1st lieut<•nant; Graveline, f'red C., 
S•~rgeant, bt Clal!t&; Gn•y, Chnri<•J' G., C'!lpt.ain; Gumlelach, Andre H., IAt T4ieu· 
tenant; (;uthriE', )lurnty K., l11t l..iC'utt~nnnt. 

Hall, .Jam~ Xorman, Cnptnin: llamiltou. Lloyd A., l~t l.if.1'ut<•nattti Hammond, 
L<'()ttard C., 1st Lif•ut~nant: Hart , Pc)rc-ival ·.G., 2nd l..i<'nt(\nAnt: Harln<'y, 
Harold 1·;,, ~fajor ; ll~trwood, HC'njnmin P., lt(t lAt'ut(.onnnt: Haslett, Elm(•r H., 
Capu.in: H·~·s, Frunk K., 2nd T.ieuh·nant: Healy, ,James A., Captain: ll<•ndor· 
son, Phil ,\., l•t Lit•n tenant: II ill , ~laur~·. C•ptain: Hill, Raymond C., ht Lieu· 
tenant; Hi,:)!"· .Jnmc.•s A ... Tr .• ht Lic.·utf.1'nnnt: Hitdacoc.·k, no~('T \V., 2nd Lirutt•n· 
ant: llol<lt•n, Kt•nrl<'th II., l•t Lieutenant: Holden, I..an•in~r C., ,Jr., l•t T.ieutennnt: 
Holland, l<p<•SsHd !.., l•t Li•nt<•nant: llom-t·r, \\'illiam ,J., lot J.icutenant; Hud· 
ROll, Oonnld, } )lot Litmt<'nnnt: lluntt'tr, Frank o·n .. ·~t Lit"HtE'ni\Ut. 

TrvinJl, I .. h·in~Pttun (:iJMOn, l ~t J.it•utenant. 
,J('fT<'r~. ,John X., ht Lieutenant: .Jen("y, Tl10mHfl )f., J ~t JJh•ut.<•nant; .J<mes, 

,\rthur 11., 2nd Li<·ntcnant; ,Jones, Clinton, 2nd J.ieuh•nant ; Jordan, John \\"., 
2nd Lir.utrnant. 

Kahle, Clarence C., 1st J.i~utenRnt; K•~·e. ~amu<•l, .Jr .. l•t l.it•nt•nant: Kelt~-, 

Asher E., 1st Lirult·nant: 1\(•nnry. f:<"orJ!e C'., ll'lot J..i(•utt•nnut ; Kindlc.ly, Fif.1'1d F. .• 
ht J..ieutenont; Kinnl','t', C'lnir ,\., htt T.h' Ht<'nRnl: Kinsley. \\' iiiK'rt E., 2nd Lieu· 
t.tonant: Know)('R, .TamrA, .Jr .. l~t J.i~utf'nnnt. 

I.amhort, ,John 11 ..• l•t l.ieut<•nnnt: Landen, E. ('., l•t I.it•utenant: J.arner. 
(lorman De F., 1!-lt Lieuft'nant ~ IM-Wf'On, \\'alter Roll,.;, Cnptain: l.A'C'. ,John n .. 2nd 
Lic·ntenant; Lindfoiuy, Rubert n., let Lif.'utenant i Littauer, K~:~nncth P., :Major; 
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J..,Jewellyn, Frank A., ht Lieut4mant; J .. owe, \Villiam 0 ., 2nd Lieutenant ; Lowry, 
Francie R., 2nd Li<-ut.cnant; Lukt". Frank, Jr., 2nd l.ieutenant. 

MacArthur, John, 2nd Lieutenant; ~fa<-Hrayrw, \\'infred C., l i.t Lieutrnant; 
McClendon, .Joel H., lot T.i~utenant; ~JcDermott, Cleveland W., 2n<l Lioutenant: 
~lcDe,·itt .. Jam•• A., Jot Lieutenant: McDougall. Harry Q., 1st Lieut••nant; 
M('Kay, F.lm(•r K., 2nct tieutenant ; McKay, ,James R., ht J.ieuh•nant ; Mc:\furry, 
Ora R .. h t Li4'ut(•nant; :\fann ing, .Jnm<'fl F., .Jr., 1st Lieutenant ; i\·fanghan, 
Ru~Ju•ll L., J~t Li<-utenant; Meissner, .James A., lst Lieutenant; :\lichener, .John If. 
1st T.ieutrnnnt .: Mitchell, \\'illiam, Rrigadicr·General : Mitrhell .• John, Captain: 
:\lOOT(", J::dw. Rm~oRtll , ht Licut(:nant; Morris, Edw. M ., 2nd l .ieutenont; Morse, 
Guy E., 2nd Lirutenant ~ My(•rs, O"c•nr ll, lst Lieutenant. 

Nf'cl, Roland 1-1., 2nd Lieuh·nant; Neibling, Harlow P., lst l.ieutenant ; N id&olls, 
llnrold 0., St'rg('.an t , l &t Class; Nixon, George H., ht Lieutenant; Xorris, SigiJcrt 
A. 0., 2nd Lieutenu.nt ; Norton, lo~red \Y., 1s t J..ieutcnant; Noyes, S tephon 11., let 
l..i-.·utenant ; Xutt. Alan, ht l..ieutf'nant . 

O'l>onnell, Paul J., 2n<l L irnt<•nunt ; O'~<>il , Ralph :\.., 2nd L ieutenant; Orr, 
Edw., ht Lil•nh•nnnt. 

Pugr , JHl'IHlr<l ('. :\l., Jst l~i(l'utenRnt; Palmer, ,JOf~<'ph A., 2nd l .. ieutenant; 
Pnlm('r, \\'illiam \\' .. l ,;t I .. il•utl·nant; Patt('n;on, Alfred B., Jr., ht l.ieutenant; 
Pnynl), Curl C., 1st Lit'ntf·nant ; Pegue~ • . Josiah .J., lst Lieutenant; Pendell, Elmer, 
lst Lieutrnant ; 11 d erson, l>l\\'id :\lt.·K., Cnptain ; Ph('I(H•, (;Jinn, ht T.ieutrnant; 
Phillips. f:eorgc• R., ht Lieut enont : l'lum<·r, Charles \\·., 2nd Lieut('f>Rnt; !'lush, 
l.,oui~ C., ht l..il."utenant; Pollr~· , Britton, h•t T.iC"utenHnt; Porter. Chns. Pullman, 
2nd Lie ute nant; Pnrtcr, Earl \\'., 2nd Lieutenant; Port('r, Kenm!th I..., 2nd l-ieu· 
tenant: l'uHc:r, \\"illinm Clork~on, h•t l.ieutNrant; Porulf'r. \\'illinm Thomn~. ht 
Litoul••ruw t; Pn·~ton. Gh•n :\., 2nd Li<•utt>nunt : Putn1un. Da,·icJ F. .• l iit l.it'utenunt ; 
Pym·, Perc·y Hh·ington, 1st. L ieutenant. (Juinn, John J., 1st Lirutenant. 

Rnihll•, Ju:oi,•ph G .•. Jr., hit T.il•utenanti Hnnt•ourt, .John T., ht Li('utc•nnnt : Hath, 
Huwn nl <: .. 2nd t.ieutrunnt; Hu~·rnond . Huht•rt Fulton, l f't J.irutrnant ; R••ynolc.ls. 
JtJim X., :\lnjor; Ht•ynolds, ( 'learton H .. ('nptni n; RiciH•nhackClr, Edw. \ ' .. Cup· 
t.ain: Hir.hnrd :otoJL .Jnmc~ :\1._, :!nd l.it•Ut('fU\IIt: Bunnry. Paul X. A .• l s t J.iruh•nant: 
Rori~on, llarmon C'., I st. Lirutenant: Hololto~ , ('h't, .J., J ~t Lil•utenant ; HuC'ker, J<:dw. 
\\"., :?nd Li<>utt•nant; Hummc!JI, L(•id ic .J., ht J.ir ut<'nnnt. 

Sl·lu·nd..:, A l('xu rulu 1'., l :-!t l.it•nt<'n:wt ; ~-.· luwn. Knrl .J., )~t T.ienh•nnnt: 
S•:nn•rs, Arthu r F., l"'t LiC~utt·nant ; ~dl<·r~. ( ' t'('il C., ht Liru t rnnnt: St.''''nll, 
!-\mn nt•r, l:-;t Lit·utNJnnt; ~helhy, Ridln rd n .. · ~t J.ieutC'nRnt: ~imnn. Loni~ ('., 
.Jr .. 1st Lit•ult•nnnt ; ~~~~·d(•r, ,Julm H .. 1:4 T.icut~nnnt: ~pat?. . \nrl. )(ujor : 
s ,,rin;.::ot. Elliut t \\' hitt•, hot Lil·Ulf'rwnt; ~t('C) (', Rkhnnl \\' il~t)ll, :!nd Lit•uh•nunt: 
:--:tt·\·, ·n~ .. Jc-.1111 II., 2nd l.i~·nten1tnt: Strahm, \"iC'to r 11 .. h•t Liruh•nant: Stokt'~, 

.Jul1n Y., h•t. Li('utt.•nunt ; Stout. Pc·nrvt;(• \· ., l ,_t l.icut<.'nunt ; :•itO\·nll , \\' illiam II., 
l ~t LiC'nt,·nant: :--:uit •·r, \\' ilhur ('., l~t Lit•uh•nant. 

Taylur, \\' illiHm .r. n.. • ~ t.. J.i('Utt'nant: TNII·:yt·k. \\'nl1c·r n ..• Jr .. :!nd l.i(' Utt'fl · 
nnt: Thaw. \\' illinm, :\lnjur: Tillrnnn, Frt'(l A .. :!rul l.it·ut•·n:wt; Tittman, IltlT· 
olcl I I., bt l.it·nh•ruwt: Tulti n, Etl~ar G .. 1 ~t Lil•nt•·mmt. 

\ ' ail. \\' il li:un II .. l~t l.it•utt•r'll, nt : \'t•rnn m . n .. miii:,!(On l>c•lt. ·~· l.i<'ntc•nant. 
\\'al lis, .Janu·~ E ... Jr .. C'npta in : \\'nring. \\'ill inrn \\'allnt•t•, J~t Lit•utl."trnnt~ 

\\"arnc·r. Don,,hJ D., l ,.;t I.i~ut~nant; \\'A.y, P ennington 11., :!ruJ L ieutenant ; 
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\\"~hner, Joseph Jo'., let Lieutenant: \\'hill•. \\'ilbur \\'allart, 2nd l.i('nh•nant; 
\Vinslow, Alan }'., 2nd Lit>uh.•nant; \\'right, ( 'he~ter E., list J.i~utenant. 

Oak Leaf Clustr.r1 :t trardt'Ct triO• DiMiingrti3hcd ,':rn•i(·r CrO!fMrll 

Arthur, llogan H., 2nd l.i<•nteuant. 
Dackus, Danid II., let Lieutenant; Baer, Paul Frank. ht Lit>utenant; Baucom. 

Rryne V., 2nd Li('ut~nant; Bt•rnheimer, lA>uia n.. h;t l.ientt-nant: Ruckl('y, 
Harold R., 1st Lieutenant. 

C'amplx•ll. Doug Ia~, ht l .ieutenant: Cassady, Thomas G.. ht Lieutenant; 
Chamber•. Rred M., Captain; Cook, IIArvey \\'ior, lsl Lieutenant. 

Dawson, Leo H., ht T~it•ut('nant. 

Easterbrook, Arthur E.. l•t Lieut<•nant: Erwin. \\'illiam P .. lot T.leutenant. 
Flet"son, Howard T., 2nd l.i('utenant : Foutaine~ llngh l.., ht Lit"utt'nant: 

Furlow, GC'orge \Vil lard, let l.icuten~tnt. 
Guthrie, Murray K., ht Lieutrnant. 
Holden, Lansing C .• Jr .. 1st Lirutennnt: Hunter, Fr•nk 0'0., ht J,ieutenant. 
Joneo, Clinton, 2nd J.ienlonont. 
Kaye, Samuel, Jr., 1st Li~ut('nant; Kindley, Fil'ld E., ht Lieutenant. 
Larn('r, Gorman D'F., ht Lieutenant; Luke, Frank .. Jr .. 2nd l..it>utenant. 
1\fcllurry, Ora It, 1st I~if>utenant; :\lt•i!i~ner, JanH.'6 A., hot Li..,utenant. 
O'Neil, Ralph A., 2nd Lieutenant. 
Patteraon, Alfred D., I at Lieuten•nl: Petorwn. Dodd '1<-K .. Captain; Porter, 

Cl1ae. Pullman, 2nd l.ieuttnnnt; Preston, Gh•n A .. 2nd l.icoutt·nant. 
Rt!ynolds. John N'., ~lajor; Reynolds, Clearton H .• Captain; Riekenbacker, 

Edw. V .. Captain. 
Sewall, Sumner, 1st Lieutenant: fo;imon, J. .. ouis C., .Jr., 1st l.it'utenant. 
Thaw, William, Major . 
Wehner, Jotwph F., lot Lieutenant; \\'hite, \\'ilbur \\'allft<'<'. 2nd Lieutenant; 

Wright, Chester E., 1st Lieutenant. 

1JiRtinf1rtiilllrtl l"t't'rt!icc .ll t'dal. 

~renoh<'r, Char~. T ., Major 0<'neral: Pntrh·k, Mason )1.. )lajor Gt.'neral; Mitrhell, 
\Villiam, Ilrigudier General; Dunw•lO<l,\', Hahwy. ('ol<;nel : )filling. l'homas De \\· .• 
Colonel; Chandler, Charles DrF .. ('olon.-1: Dodd. Tnwnoentl F.. Colonel; Bolling, 
Raynal C., Colonel ; Thomae, John R. .. Jr., Colonel : \\'hitehead. Henry C., Colonel; 
Lahm, Frank J>., Colonel; Gorrt:ll . Edgar S., Colon{'(: Fowler. Harold, Colonel; 
Sumner, F.dwin VofS(>, l .. ieutenant·t'olonrl; Ilnll, Elll1.·rt ,J., T.ieut..'nant·Colonel. 

Britisk Dct·orations 
Commander of tht Order ()/ ,<;;t • .t/lr.J,arl au(l St. fJr.orge 

)[itcht•ll, \\'illiam, Brigadier·C:en<'ral; Kilner, \\'alter r: .. Colonel; Donna lie, 
A. F., lat l.irntenant. 

DistinguUihrd f'lyinrJ f 'roRR 

Bair, II . 1,., let Lieutenant; Hi~scll, C., lt;t l.icutt•nnnt; nurdit-k. H .. 2nd Li~u· 
tenant ; ('allahan, L. K., l~St J.i('utC'nunt; Cn•t•(·h •• }\·~(> Orin, 1st. l~ieut('nant.: 

Campt.)E')l, Merton L., ltil· J.it•uttnAnt: ( ' hty. II. R., lst J.it•uh·nant: l>onaldscm, 
.J. 0., 2nd Lit•utennnt: Hamiltnn, Lloyd A., 1st Lit•utrnant; Ht·nter. C. I..., ht 
J.ieutt-nant; Jleri:K•rt. 11H.nnaH .John, bt J.it.•ut.~nnnt: lngttlll!. f>. K, h•t Lieutenant: 
Keating, Jamcl!l A., ht Li<'ulenant; Kindl.:y, l''ield E .. 1st Lit~utenant; Knotts, 
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Howard C., l1t Lieutenant; l.andi•, Roe<! G., lat J.i•ut•nant ; Lull', F. E., 1st 
l .irut•nant ; Sprinj!>. t:lliott \\'., lot l.i•ut~nant ; Tipton, \\'. 0., lot Lieutenant; 
\'Rughn, Gt'Or~e A .. ht Lieutenant. 

F'rt'1tt"lr Drn>ra t ion• 
('ontma•lirr nf thr /,~!lion of llo11or 

~frnoh-.. ('1, ... T., )fajor General ; f'ntrick. Maa<m )J., ~lajor General ; )iitcbell, 
\\' illinm, llriJilHiit.' r C:C'nl"rnl. 

OR/f•tr of the J.rftion of IIOI/Or 
Otmwood~·. IIIIlS<>~·. Col.,nel : Tha w, 1\'illiam, l.irutenant·Colonel. 

1\' uif]lr t tJ/ llt r /, ,._qinn fl/ 1/mtor 
l:orrrll, Ed,::nr ~ .. C'oh>nt•l; nut terflchl. A. 0 ., l.ieutenant·C'olonel ; Hartney, 

ll arold E .• Lit:utenant·( 'olcnl()l ; Bnn' ton. Lcwi~ It., Lirutenant·Colonel : Soubir-an, 
ICuiM•rt, ll ajnr: Uiddle, t:IHh! . . 1., ( 'nptnin: Uuford. JoA:I\\'ft.rd. Captain ; llall, 
.Jnmt"' Xuruuut , Captain: ltortnn, Cuptuin; Rtx:kwt'll. HoiM'rt. Captain; 
ll1wr, Pnu l Frnuk, ht l.h·utenunt: ('u,cf'ndy. Thomnl!l (;., l ,ot l.it'utenant ; Miller, 
c ·. 1. .. l ..;t l.it·utt•wtnt : Putunm, llnv i41. l "t l.it~utt·uuut: 'Tillmnn, F. A., I At Lieu· 
temwt: Turnrr, (:. \\'. f:,·an~. l l(t l.it'uh•nant. 

l 't"f,;J' nt• fiurrrt• f \1'ith Jlalm l 
.\ r kl•rnwu, ,Jilnu·l4 H., 2n1l T.icutennnt; . .\tkin;~.un. T homRg P., ht l~ieutenant ; 

.\Vl'f,\'. \\·altt'r 1. .. 1 ~t- l..i ('uh•nunt ~ Hn~h~· . HalJih Hrit)gl'S, J,.t Lieutenant ; Baker , 

.\lfn-cl H .• :?net T.it'ntf"nout ; JlarJ~r. Xt•\\'t•l, 2nd Lieutenant ; lh.•ant, .Jnmes, ht 
l.it•utt•rrnnt : Otrulrr. \\'Rht•r. l~t J...ieutNtltnt: Blake, Chari~ 1bymond, ht Lieu · 
tenAnt~ Buhlt . llt'rrnnn Z't. .Juhn . h•t Lieutenant; Uon·hen;. Fre·der ick \\'m., 2nd 
l ,if•utt•tlltnt : Hr1hHnrd. :\lfurd ,J., l :o0 t l.iN1h•nnnt; nrt•r("tQn, L('w i~ Jl ., l .icuttmant· 
( 'ulottt·l; Hrtl\\ 11, .Jn:-JK'r. I ~ot l.i(lnh'tHUit ; 1\ur.::;t>J', Va Ientini. 2nd Lieute nant ; C'al · 
kin~tt \\'illitam . l~">l l.it•uh•unut: t'nre•_, .. Edw. F .. :!nd l.i('ll t('nnnt : C'arl, P itt. F., 1st 
l.ir nh•ttH.nt : (.'uuw~· . f:t--ttfJ.!•• ~1 .• 11-lt l .irutNrani: C'ouke, l.ut•itn f-1., Captt\in; Cot· 
tun .. 1t1hn. ),ol 1.it•utc~nunt : ( 'nwurt. \\' illillm H. , 1 ~1, l.it•uh·nnut : Craig. lln rr~· . h;t 
l .i4•11ft•wwt : l>u d~C. Hic·hnrcl, :!nd l .h•utrrmnt : I>ixon, Frnuk . 2nd l.ieut c·nnnt ; 
t:OtXI:alr . . -\hiu ( ' .• l ~t l.if'tth•nnnt: C:uiii.K'rt. llornc·r ~luu~. l ~t J .. icutconont : Hall, 
.fnnt•'" l!utlth\ in. 1~1 l.it•u\t'mttcl: llarruun. Brnctl,•y Oam·ro ft . 2nd l .it'Ut••nant; 
lfortru•,\', Jlnn•ltl E .. l.h~ntrlllutt·<"olom·l: lf~d.l~· , .J,unt-:ot :\., ( 'nptn in; 1Jirtl1, Frtd· 
t•ri•·k K .. :!ucl l.h•u tenant : llitc·ht•cwk, Hug<"r \\'., 2ml l . ii"utcnnnl: Hopkin!t, .:-\mos. 
h.t t.it•Uh·uaul : . l ot)l':,! . • \l fn·c l :\ .. b•t l.irutrnnut: Krr!igt•. -~lilt•il \\'., bot l.irutrn· 
nut : f.d.k(', 11nr,•c·r. :!nd Lit•n lr-naut : IA"hr. )l antltr~m. l ~t l.ientNJRnt : L~wi:t, 
l>n\' itl \\"iiiM'I', :! 1141 Liruh•uaut : l.ittunrr, Kenne-th P .. ~lajur : J-"',,·rtt. \\'i lliam \\'., 
.Jr .. :!uti l.h•nl 4'111lllt : l.mnJo&th"~n, .fuhn t'., l ~t Licuh'nn ut: ~h.•lutht'r. ('ha~. 1'., )lajor 
f :ruPral : :)lit•·lwl l. \\'Hiiuru. Bri~tulit•r·C; enernl ~ )lmxly. Hit·hanl \\', 2nd 
Lit•Hit' ll<tlll ; ) luurt•. Frnul.. ~1.. :!rul l.it•Ut<'IIUIH: Xt•l~"'un . ( 'Mrl~·l<' l.a :)IHr, 1st 
l.i••ul•·tutnl: ~'''"'II .. l;wlt';l ~l iltun, :!n•l l.i(>Ut(lnuut : ~uonnn, "M1omnR \\'., l~t 
l .h·ut.-11 ~111t; ~ur i nJ!. Enwl'll c: ., l ~t l. it•llf t•nunt : Pn;.:t', Ri r hnrcl ('. :\£., It-t l.i<'U· 
l ••tnttlf: l'•·nli•• lol. Pa ul. :.! ucl l.h•ult•unut : l'oudl•t', \\' illiam 'I'., l ,;:t l.it•uh•tmnt.: 
l'+~l' lt'l'. Earl. :!tul l.i•·ntc·nnut: l'u:-04•,\', .fohn .\ ., :!ntl l.it•utl•uaut; Pnhuun, l>n\'id, 
'"'' l.i1·nt•·u:mt : t:,., .. ty. t 'ulman. :!ml tit•uh·nowt : J:idt. flnminit~ \\'m., ht Lieu· 
l••unnt: ~··h:wiT•·r. l.lnytl. :!wl l.if•Hh•mwt : ~lutl'ft"r, ll :lfr.\', :!nd J.ieut.~nn.nt : Tny· 
lur. \\' illhuu 11 .• 1 .. 1 l.it•lllt•nnHt : \·,~rw ltnlt. l lowunl \Y ., 1s t T.h•utennnt: \\'ot~tt•u . 
• l ;tllll':i . \ .. :!ud l.h·u t•·naut ~ \\'rigJtt, Hurdt·He ~., l'11ptain. 
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Croi.z De Ouerre (II' ill Gill iilor) 
Burger, Valentine J., 2nd Lieutenant; Cauady, Thomu G., ht Lieutenant: 

Coleman, Thomaa F., 2nd Lieutenant; Conover, Harvey, ht Lieutenant; Hill, 
Raymond C., 1st Lieutenant; llacCormick, Russel, lot Lieutenant; "McCormick, 
RuB&ell C., ht Lieutenant: Plummer, Charlet~ W., 2nd Lieutenant; Pooder, Wil· 
liam T., ht Lieutenant ; Rancourt, ,John 1., let Lieutenant; Scbaulller, William 
G., llajor. 

Croiz De Gurrre I Will& Silrcr Star) 
Evans. Floyd E., 1st Lieutenant: Green. Ad win ll., 1st Lieutenant; Green, 

Paul l l., lat Lieutenant; llerrill, Harold W., let Lieutenant; Rhodet1, Carlyle, 
lot Lieutenant. 

Croi.z De Gutrre I Willi. Brorc:e Star) 
Chambere, RHd, Captain; Grier, Alexander, 2nd Lieutenant ; Hill, Robert E., 

lot Lieutenant; Lind..,y, Leon ll., ht Lieutenant; Llewellyn, Frank Albert, let 
Lieutenant; !\oel, Roland Hall, 2nd Lieutenant; Xoyetl, Stepl1en H., 1st Lieu· 
tenant: O•~tood. Jam ea. Captain; Rotharmel, Kennels, 2nd Lieutenant; Snook, 
Walt<•r B .. C:•plain; Thompson, Clifton, 2nd Lieutenant; Tompkins, Clarence B., 
1st Lieutenant: Baker, James C., Sergeant. 

Croiz De GutrTe 
Abernathy, T. J., 2nd I.ieutenant; Allport, E. Jr., 2nd Lieutena nt; Baer, P. F., 

lot Lieutenant; Barneby, W. Y., ht Lieutenant; Baucham, J . H., 2nd Lieutenant; 
Biddle, Chari'"' J., Captain; Dird, L. S., 2nd Lieutenant; Butler, W. 0., Captain; 
Campbell, D., ht Lieutenant; Chapman, C. W., 2nd Lieutenant; Connelly, J. A., 
Sorgeant; Coyle, A. J ., ht I.ieutrnant; Culbert, K. P., 2nd Lieutenant; Fleet, 
C. C., ht Lieutenant; Ford, C. W., l•t Lieutenant; Garside, R., 181 Lieutenant; 
Giroux. E., l•t Li•·utrnant: Hall, .}. :> .. Captain: !lowell. S. 1., 1st Lieutenant; 
Hunter, F. O'D., 1st Lieutenant; Jones, A. H., lot Lieutenant; Jont>~, H., Ser· 
geant; .Jones, 1!., lot Lieutenant; Jones, ll., lot Lieutenant: Kerwood, C. W., 
Serge-ant; Kingsol\'ing, C., ht Lieutrnant; Kylt', G. ll., ht Lieutenant; Larner, 
G. lkf'., l•t Lieutenant; Lehr, JIL, Sergeant; ~leiaaner, J. A .. ht J.ieutenant; 
)!orrick, C. I., let J.ieutenant; !lle~·era, P., 2nd J.ioutenant; Moore, R. L., lat 
Lieutenant: Murphy, L .. M., 1st Lieutenant: 0':\eill, R. A., lot Lieutenant; 
Ovington. C. L., lot Lieutenant ; Peterson, D. MeK ., Captain; Pollock, G., Cor· 
pc>ral; Porter, C. P., 2nd Lieutenant; Porter, K. L., 2nd Lieutenant; Powell, C. 
R., ht l.;ieutenant; Raible, .J. C .. Jr., 1st Lieutenant; Rand, R. R., Sergeant; 
Rbeno, \Y. D ., Corporal; Rickenbacker, E. V., Captain; Royce, R., .Major; 
Scdgwic.·k, M. A., 2nd l .. ieutenant; Sc.•ymour, )1., let Lieutenant; Simon, K. C., 
Jr .. lKt Lieutenant; Sinclaire, R., Sergeant; Stone, D., Corporal; Thaw, \\'illiam, 
!llajor; Turnure, G. E., 1st Lieutenant; Vrband, E. M., 1st Lieutenant; Wallace, 
J. K, h;t Lit>utenant; \VastJ, \V., Corporal; \\'ilc.•ox, C. H., let Lieutenant; \Vine­
low, A., 2nd l.ieut(•nant; \Vilson, J. V., ht I..icutenant; \\roodward, H., Corporal; 
Marr, Kennoth, Major. 

Medaillc .lfililaire 
Connelly, J. A., Sergeant. 

Fourra[Jtre 
Thaw, \\'illiam, Lieutenant-Colonel; Soubiran, R., Major; Hill, Dudley, Cap· 

tain; Bridgman, R. C., Captain; Rockwell, Robert , Captain; Jones, Henry, lat 
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Lieutf.'nant; Dolan, Chas. H., Jr., ht Lic-ul<'nant; Dugan, \Yilliam E., let Lieu­
tenan t. 

Italian Decorations 
Oold .1/cdnl of \ "alor 

Coleman, De Witt, let Lieutenant. 

.~ilt·er ..lledol of l"alor 
Hartney, Harold F.., Lieut~nant·("olonel; Bah I, .James L., let Lieutenant. 

Officer of the C:rotrn of Italy 
Glendinning, Robert, l\Iajor. 

Knight of lht Crotl'n of llaly 
Fleishman, Chari~ 11£.. Captain ; ~laquiro, Frank H., Captain; Ron~riorno, 

Philip, Captain; Spalding, Albert, ht L ieutenant; Kicl, 0 . R., Captain Pl. C.) 
(Attached). 

/IVJ/ian lV"r Cro., 
La Guardia, Fiorello H., Major; Bahl, James J •.• ht Lieutenant; Raid win. 

Raymond 1'., l•t Lieutenant; Beach. Arthur H., I•t Lieutenant : Ret•in. Allen W .. 
l•t Lieutenant; Bol!art, C:ilhert 1'., 1st J.ieutenant: Clemrnt, Arthur F .. lot J.icu· 
tenant : ("orhran. \\'illiam (;., 2nc.l Li(-ntrnant; Coleman , Oe \\'itt. h;l Lit.lu· 
tenant; Collin&, KPnn('t h G., I at Lieu tenant; C'r~tiJ!, Ah~xandt•r ~1.. l~t Lieutf.'ntt.nt: 
Dodds, lh•rbert C., 1st 1-it•utenant; Donnan, F.dmund A .. ht Lit•utetlant; Downs. 
Norton, Jr., h•t Lil'ut enant: ·Farquhar, Arthur D., ht Lientrnant ; Finkenstardt. 
Harry S., i•t Lieutenant; Fitch. Willi• K, 1st Lieut~nant; Fm•t. Donald G., l~t 

Lieutenant; Fro•t , William 0 .. ht Lieutrnnnt ; Galchouso. Ira \\"., ht Lieu· 
tt>nant; Hanll'y, Jamt·s P., let Lieuh,nant; Hart, 8penrer L .. 2nd Lieute-nant: 
Hering, Grorge C., ht Lieutenant ; HoAAson. Wallace. 1st Lieutenant; .Johnson, 
Goata, N., 1st Lieutenant; Kennedy, Jamr• II .. 2nd Lieutenant; Kiley. LeRoy D., 
1st Lieutenant; Krnt•s:er, 1-fprman F., lst l.ieoutf'nant ; MaeGil,·ar)', Paton. 1 ~<t 
Lieutenant; ~litt'ltell, Ohle H .. let Lieutenant; Park .. John, let Li••utennnl; Pot•.· 
hoff. William H., lot Lieutenant ; Ruoscll, Auhrey C:., l•t J.ieut~nant; !"helton, 
\\'i1liam 0., ht Ut>utenanti Sw~ett'er, Norman. l.st l.#h.•utt>nant; T~n-y, Xormnn. 
2nd Li(>Utf'nant: \\'ate-horn. Emery E., hl Lieutenant .: \\'ryenhausl'r. Fl't-df'rirk 
K., lot Lieutenant; \\'heeler, GeorJle \\'., 1st Lieutenant; Wilson, Alfred S ., 1st 
Lieutenant; \Vilson, \\'arrtn S., ht J .. ieutE"nnnt. 

Rumania.n IJt><.'tJrat ions 
(',.o1n1 of /lumania 

Rea, William, 2nd Lieutenant; Shaw, Alfred 1'., 2nd Lieutenant. 

Sto.r of llumania trilh .4.t'm4 

Powell, Lyle S., Captain. 

Belgian Decorati<ml 
Order King f ,eopold of Belgium 

Menoher, Chas. T., Major General. 

Knight of lite Crotcn of Belgium 
Wright, Burdette S., Captain. 

XAVAL A\VARDS 
A complet~ li~t of awarde for hravery and ronspicuous M'n ·ice in Naval Aviation 

has not yet been announc<-d. A preliminary list, as given to the pre88, stated th~t 
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tltP. Ctm~tr•~l'!i•Jnal )ledal had l~t.~D .ttiw•n to l.itttt('nant Tai1•"Jt. and t:unn.:-n· ~!'· 
geant HflhintW,D, attal'l•ffi to tlw Fir~t )Iarine- .-\\·iation Fore-.· in 1-'ran~. · 

X 
GP.Ql"XD ('()l"R~ ~:~ .\:"D FL\"1:'(1; ~("IIO()L~ 

C.'OLL£t.a:..'§, l"~ln:R.'tlTit.:Js A~O SCHOOLS I~ Tilt: l ' Stn:n ST.\Tl:~. OFFf:I.ISO P&AM'ICAL 

.Yamt' 
08 Tllf'..i) RE'TI('Al. l'CJl'RSf:~ I~ At:RO~ .\l'Th.'S 

Jddrt:n 
.\(".\llt:>IY OF APPLIED AERO:<At"TICS 

('AKn..J: G1at..s ~kuoor. 

l"~J\T.IUilTY o t· ("HJ.AJKADO 

K.A~'iA~ fo.:,TATr. Ac;ar<·t:r.Tt:BAL CoLL£..GE 

~lMuu.t·ut;Ht:TTM I~RTtTt'T£ o •· TECH· 

S OUJGY 

l"~J\'F.HKITY Ot' ,.hCIII(;A~ 

l)t:S~!iYJ.\'A~IA STATE COLLEGE 

I:srn:R,.JTY c:w IT.~~SYL\'A~JA 
Pt.' RDt:t.: t:~I\'ER~ITY 

TuauoP Cur.u:.:;E ut· Tr.cnsoLO<a' 

Tt:t'TH Cou.r...oE 

Jrdn;t Park Doult·,·ard and \Vesttrn 
:\\'E'DUt>, ('hi<."&J..t'C), Jllin•) i$. 

Txrrytown"()n ·lfud:-on. :\t"'w Yor k. 
nouldc·r. ( ',,)c,rado. 
)[anhattan. Kllnus. 
8Q$tOn. ,.la~~C'hueett~. 

Ann .-\rhor, )J ic·hi,:!an. 
State Colh1-tt', Pt•nn!j~·J,·ania. 

Philadelphia, Pt"nnP.ylvania. 
Lafayt tt•. Indiana. 
PaNtdena, C'alifornia . 
Tuft~. )las~d•tHJdts. 

COl'RSiF. 

( ;r.oRor A &·noo•. o•· TEc·u !"OJ.oGY 

l' Sl\'t:IC.SITY Ot' I I.LISOIS 

l'f)~T£:\( PLATED 

IoWA ~TAn·: Cw.u;fa: 
(Wrn STATJ·: l'srvt:H.KITY 

STAT't; ( '~1\'t.:RSIT\' o•· ()KJ.AJIO:UA 

Atlanta . C:Mrgia. 
('lutmplain, I llinois. 
Am€'~. Iowa . 
Columlm!", Ohio. 
.;\ormun. Oklah(lma. 

Otn:.c;os ,\c;RH'I'J.Tt'RAI. ( 'ol.r.t::t;E ( 'or"alli~. On•,:on. 
Sut:n·n:l.ll ~cn::\'Tu·rc St·uOOI. ot· YAI.F: .;\f'w Jlal'(•n, ( 'onnel·ti<"ut. 

U~un;RtHTY 

1 B) C••·11.Bs F•.v•so f'nJOOLS 

TI1E" foiJ,~win,l! t·h·ilian flyinJt Rr hool fl llr" maintainfld by mC'ml)fr8 of thf' )(ann· 
faeturt>r& Aircraft .-\~sociation . full information mny tw had by addrt"Ssiog the 

plant~ naml.'d: 
.\'am1· :lddrl'tf 

Ao:oo!IIAJU~t: l'J. A:-<F. & ~IOTOa Co. 
~·lying hoat •whool at Kc)·port. 

UoJ:I~(; .-\IHPI.ASF: ColtrAXY 

(.'t.--aTJMH .-\t:Rol•r.A~E & )loTOR f'oaroRA· 

TIO:'( 

ll<•,.r•·elt Fi<•ld at 
)lin{"(•la, Lon~t J.dand, Xrw York ; 
.-\tllmtic C'ity, .;\ew .Ju~C'y ; 

Xt•wport :"\('\\'~. YirJ!:iniu: 
)I iami, Floric.IA. 

~<'tlttlt~ . \\'aehin~ton. 

Garden Cit~·, .;\ew York. 

ln~tnwti(m i~ ofTt•red in land and watrr·mnc·hin.-. Oyin,z. 
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Xamr 
DAYTOX·\\'RW itT ~\IUPJ.A~F. QnfPASY 

G~U.LAPUt:T AlfU'ItAt"T Cotti'()R.\TIOX 

Gallaudet .-hintion School, Inc. 
East nrrtJnwh: h. Hhodt• Tttland. 

(kEXX J. •. 'MARTIX COMPANY 

\VEST VIRGIXIA AIR('8AFT COMPANY 

&·hools at Print·t·ton. Krw Jersey. 
and l>nytona. }'lorida. 

A tfd.rrsa 
Dayton, Ohio. 
30 East 42nd Street, New York, New 

York. 

Clewland, Ohio. 
Wheeling, Wc@t \'irginia. 

The Goody•ar Tir~ & Rubber Company, Akron, Ohio, maintains a school for 
balloons and dirigibles. 

XI 
UNITED STATES AERIAL MAll, STATISTICS 

(A) Pt~Rf'()K}tAX<'E A XO CO!·n· 
~a:w YUHK- WAfiHIXHTOX ROt' TJo: 

- ------· --------
)1.\\' I~ U('T, 1 .~ ... s. 1 Al'lt, l ... TO ..... TO 

,.t:I'T, :\0 DF.C'. 3l )I AR. :11 Jl." ~. 30 
191A 191R 1919 1919 

-··--
• TotRI COAt opt-ration .. . $42,ROO.Ofl $33,815.fl0 $41.207.03 $-12.304.70 
' ('ost ptr milt•, R\"t"fR~e .1!4 3.fl3 3 1.2~) .87 

CoMt J><'r ton·mile 
Coot l>er IJ)·inl( hour 41UI8 4H.fiR 80.64 66.0i 
Co•t l>er milt 0\'Crhf.'tHI .IR .3~ .42 .27 
Cotst per milt". fl,\'illj( ... .17 .In .28 .20 
Cost pt•r mi I<". mn intt•· 

IIRn<'t ' .. . . . . . . . .29 .41 .55 .40 
Pound~ mail carried . . . 116,;)86. 51,420. 51.12!). 4R,fl42 . 
Mil"" flown . . . . . . . . . . . 66,:1i4. 30.1 ;a. 3~.ft"i.i. 4R.5~0. 
Time in air .. . .. . . .. . . 8!l0h 5m 508h 12m 460h 24m 660h 5im 
Average speed, milt'S JK'r 

hour 7;), il. 72. -., . ..... .. . ·-· )file• r>er J!RIIon p:a•olin<• 4.72 4 .fi;j :1 .~5 !!.GO 
Number trips pOJoO)'Oihlr .. 477. 3lfl. 311. 2i0. 
NumiH•r trips nuule ... . 440. 302. 261. 2fiH. 
Per t'f•nt. IH'rfnrmn.Jwe . . 04 . 06. R4. !);), 

Fon·NI. Iandin~·~ . . . . . . 2ii . 2 1. 30. 2!1. 
Mt•(•httnit·nl troublt•s I :1. 0. 12. 7. 
\\'eat her ... .. ' . .. ' .. 1 ;' 12. 1~. 21. 
Ot hrr caust.•s .. . .. . . . 0. 0. 0. 0. 

Fall•. total number ' ... 0. I. 0. I. 
Fatal . . . . . . . . . . . . . . . 0 . I. o. 0. 
\\'ouudNl .. . 0 . 0. 0. I. 

NumiJ<'r plan<'"toi opertth•tl JR. 18. 10. • 35. 
·- -------·------

TOTALS 
AND 

A\'ERAOES 

1918- 19 

$160,188,32 
.87 

63.06 
.2R 
.20 

.:1n 
218,07a. 
IR4,034. 

2,528h 38m 

;2. 
4.08 

I ,374. 
1,26R. 

02. 
104. 

41. 
63. 
0. 

• 2. 
I. 
I. 

22 . 

1 C011ts indndt• : Oa!l, J:l'l'a..«•• and oil. ofti<'f' forte , Of~ration or motorc.'ydt>ll and trut kll; 
r ent, light, hwl. JM•Wt"r, h·lt'J•hom• 1\Rd • ·nh•r: milicf' llaneou$, pilot11, met·h• nk8 and helpertl. 
rt'J•air!l nrul JU't'' '"~'Ori•·l!l·. inh•rt'l'l on in\'t•)I.IIII('Rt, dt>pnrtmental O\' t• r head t'harg<'. 

~ Obtainl'd by dh·id iniC miltol' flown into. tuht.l ("l»t. of <•vtrAtion. 
3 lrlt'rt.'ll"t'd 1 \ 't'rlll:t' f'fiMt Jlf' r mile on •tnflrlrl'l!l Ortohl.>r ht h) De-remOOr 3hl. HH8, and 

Januur,· Ut to M11rd• :lbt, Ht19, i~ dut h • lllying out fif' ltla, experinwntal 'flo'ork, et~. 
4 Or th('!W, one Wall a fllllllil'' whi<'h rt>:o~UIItod from an applicant t>ndea&\'Orin~ to demon• 

strntt hi" uhllity hi fty Ollf' of the Air mail 't•lsntll. 
:. !'iumber or planf'~t opernh•d .\J~rll ht to .fune 30th, 1919, inelude 'J•Ianea on N ew York· 

Cle,·e1ond r un, workintc out u. •chedule, etc·. Route waa not utabliahed olticialty until Jul)' 
h t. l9U~. 
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CnrcAoo·CLE\'ELAND RouTE 

May 15 to 
May 31, 1919 

June I to 
June 30, 1919 

Totals a.nd 
A\'tr&ge$ 

1 Total cost opf'ration . . ... . . ... . . . 
Cost per mile, a,·erage .. . .. .. ... . . 
Cost per ton-mile .. .. .. .. . .. . ... . 
Coat per flying hour .. . . . . . .. . 
Coat per mile. overhead . ... ... . . . . 
Cost per mile, flyin~t ... . . .. .... .. . 
Cost per mile, maintt'nanee .. . . .. . 
Pounds mail carried .... . . ... ... . 
llfilea flown . . . . . . .... . . . ... .. .. . 
Time in air . . .. .. . ....... . .. . . . . 
A,·erage speed miles per hour . . . . . 
Miles per ,::a lion ,::asoline .. . 
Numhcr trips ~~ibl<' . . .. . ... . . . . 
Number tripe made .. . . .. . .. .. . . . . 
Per ('(•nt. per!ormanre . ... • . ... .. • 
Forced landing• . ..... .. . . ... .. . . 

Mechanical troubles . . . . • . .. .. . • 
Weather ...... .. . . .. ... . ..... . . 
Other canS<'s . . . . .. . . . . . .. • . • .. 

Falls, total number .... . . . .. .. • . • 
F'atal . . .. . ... . . .. ..... .. . . . . . . 
Wounded . ... .. . .. ... ... ... . . . . 

Number planes operated . . . .... .. . 

$7,5 14.15 
. .i I 

55.36 
.17 
.21 
.33 

fl.!l33. 
10,653. 
13•;h 44m 

78. 
2.89 

48. 
46. 
96. 
0. 
0. 
0. 
0. 
I. 
I. 
0. 

14. 

$ 12,304.87 
.57 

50.40 
.17 
.20 
.20 

20.003. 
21,689. 
224h 55m 

96. 
2.22 

51. 
49. 
96. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

16. 

$19,819.02 
.61 

52.88 
.17 
.20 
.24 

211.936. 
32,342. 
360h 39m 

87. 
2.56 

99. 
95. 
96. 
0. 
0. 
0. 
0. 
I. 
I. 
0. 

15. -----------------------1 Co5t.e indude: OaiJ, Oreut and Oil. Oftice Fort"t':. O~ration of Motoren1t-t a nd Trueka: 
Rtnt., J.if:ht. t'ue l, Power, Telt>llhone a nd Water : r,t.~c·t llan~Oulil. Pilot&. Mt"chani('s •ad 
Helpera, Repairs aod Acceaaories, Jnt~rt-at on Investment, Departmental Overhead Charre. 

( 8 ) IUMIZATION OF COSTS 

--
j •'ro~n May 15, 19ltf 

10 Ot:('. 31, 1918 

Aver-
Total age ... 

mile 

GatWiine .. . . .. .. . .. . $6,772.05 .066 
r.rNlsr and oil . .. . .. . 1,490.46 .014 
Oflice for<'!.! ... . . . . . . 2.344.50 .022 
Motorc_·yc_·lc.•s and truc·k1; 4.565.60 .044 
R~nt, Fuel. Light. 

Power. Telephone, 
\\' ator . .. .. . .. . ... 2.751 .1!1 .026 

MiS<.-ellaneous . . . . . . . 5.524.31 .053 
Pilote .... .. .. . .. . . . 0,808.83 .005 
)hwhnnics and helpers 15,063.47 .146 
Repa i rft and 8('('('!"· 

I!!Ofi('14 . .. . .. . . . . .. 14.041,41 .136 
Jntrrc!'lt o n im·eet· 

ment . . . . . . . . . . . . . 7.285.30 .071 
Departmental 0\'f"r· 

ht•ad c_·ha rs,!e . . . . . . ' 6,0!ifl.i8 .OR7 
Total . . .. . . . . . I iG.O 1!1.59 .74 

Coogk 

c;I.C\'ItL \ S D·CliJCAGO . . -Fro1n May 15. 1918 
w.June 30. l!H9 

From May JS. 1919 
to June 30, 1919 

Aver· Avu· 
Total age To I& I ... .,. . ,.. 

mile ml1e 

$13.704.15 .074 $3.423.99 .1~5 
~.2R4.19 .Oil! 401.71 .OH 
7.413.14 .041 1,522.R7 .4i 

10,218.40 .o.;a 728.88 .0~3 

5.(1.52.55 .031 562.80 .017 
17.148.64 .093 2,429.2 1 .OiS 
10,932.17 .1 08 2,070.45 .082 
32,221.61 .li5 2,830.53 .OS7 

22,!!24.33 .124 2,634.01 .078 

14,182.90 .077 I ,207.50 .030 

13,600.18 .074 1.360.07 .043 
$l!;O.lRS.32 .87 $10,8tn.o-2 .61 
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AEIUAt. liiAJL PILOTS 
Applications for appointment as aerial mail pilots may be made to the Second 

Aeeiataot Postmaster General, Mall Service, Post Office Department, Washington, 
District of Columbia. 

Qualifications should l>e •tated in d•tail with special reference to croaa·country 
flying, aerial na\'igation, radio "'ork and total number of hours' air experience. 
li"ive hundnod hours in the air are considered desirable. Each application should 
l>e accompanied by three letter• of recommendation from peroons familiar with 
the qualifications set forth. 

Salaries are $20()() per annum, with automatic increases of $200 for e\·ery 
additional 30 hours of ftying up to and including the $2800 grade. Promotions 
up to and including the ~3600 grade, will l>e based on Bpe<"ial qualifications re­
\•ea.led in the pilot's service, such ae unusually rotritorious wo rk, txeeuti\'e ahil· 
ity, exceptional knowledge of aerial navigation, skilfulnces in radio telegraphy or 
telephony, Q('ronautical instrumentation, etc. 

AERIAL POSTAGE RATIJS 

TI•e use of di~t.inctive at•rial mail stamps are no longer necessary and mail 
matter for despatch by airplane is treated in the aamc manner as other ftr•t­
class mail and subjert to the toame rates of postage and conditions ex~pt that 
no article may be d<>l!patched by airplane which exceed& 30 inehe& in l•ngth an<! 
girth combined. S..ndero may arrange with pootmaotero to hue lettera deo· 
patched by aerial mail. Th~ main function of the Aerial Mail Service is to ad­
,~ance the greatest quantities of mails between such toell-cted points as may war· 
rant the operation of this speeial oen·ice. 

\\'hen the aerial mail was first t•stahlished, SJ)e-Cial stamps wer<' i ssued and the 
rate waa 24 cents per ounte. Then a reduetion to IG cents was made and 
finally the rate bt>came 6 cents, with the usc of either airplane etampQ or regular 
ones with "Aerial Mail ·• conspicuously m•rked on the em·clope. On July 18th, 
HH!l, the standard domc.•stic rate of 2 c.·entt~ an ounce was put into foree. 

A special delh·ery stamp. now as always, insures *'till greater expedition of 
letters at the point of delh·.ry. 

XII 
UOVERNMENT ORGA~IZATIONS COOPERATING IN DEVELOPMENT OF 

AERONAUTICS 

N'AnO~AI. AO\'IAORY ("())UIITT&E FOB AERO~AUTICS 

D BUILOISO, 4'/lt STRI::f:t AND MlSSOl!RJ Al'E=" t:t:, WA8HISOTOS, 

LHSTRICT OF COLU)lOlA 

Dr. L"har~s D. Walcott. . . . . ... ..... . . ... .. . .. .... .. ... Chairman 
Dr. S. W. :Stratton . ....... . . . ..... . ....... . ... . . . .... S<•cretary 
Dr. Joseph S. t\mNI . ... .. .. . ..... Chairman . F:xecuti\'e Committe-e 
George \V. Lewis .. .. ... .. . . ..... ... . . ..... .. . . . Executi\'e Officer 
.John F. Yictory . . . A•~iet.ant Secretary and Special l>iolmroing Agent 

Col. Thurman II. !lone. l'. 8 . .A. 
Capt. T. T. Craven, t'. 8. N. 
Dr. William F. Durand 
Dr. John F. Hayford 

(.oogk 

Dr. Charh>l! F. Man-in 
Maj . flen. Charh•s T. Menohcr, U. S. A. 
Dr. Mi<hacl I. l'upin 
Rear Admiral D. \\'. Taylor, U. S. N. 
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The -S'ational .Ad\·ieory Committee for At•ronauti<·~ wa~t appointed hy the Pre-si· 
dent, pursuant to aet of C:ongre .. approved ~lan·h :lrd, Ill!;; (naval appropria· 
tion a<"t., puhlit· Xo. 27:J. Sixty·third C'on:;:rt•!($1. Its member~hip ronsistts of two 
officru of the Smith&Onian Institution. thr l"nitt>d ~tatt•a \\'eathrr Bureau, and 
the UnitOO Statt>s Bureau of ~tandardi, togt•tht•r with five additional perBOn8 
acquainted with the needs of aeronautlt·al tK:it>nc.•e, or ekillt.-d in aeronautical 
enginet"ring or jt.d allied 8<'irnc.·eK. All the members, as such, sen·e without com· 
penution. 

The dutit-s yr thl' C()mmith'(>. &l'lo prodded Uy Conf(rHS, are to tmpen·ise and 
direc.·t the &<'ientitit• study of the prolllt>ms of ftight. with a \'iew to th(•ir prae· 
th·al PlOiution. and to dt'h•rmint• the prohlemM whit•h should he- l'XJWrim•mtally 

. attackt"d, and to di~u$8 tlwir MOiution and their applit·ution to prarti<:al que11· 
tione. 

l'ndcr the rult't' and regulations formulated hy tht' <'Ommitte-e and appro,·ed 
hy the Prt>P~id~nt, te<-hniral subcommittees ha\'e ~n t'8tahlh•ht>d whost• gt>neral 
dutiee are to aid in drterminintt the probh•ms in their n•spP<"ti\'t- hranch('S of 
the aeronautical field to II(' seil'ntifically nttacked, brin~<i"l! to l><'ftr the know!· 
edge derin>d from t>XperinH•ntal in\'esti~ationt~ t"'mluch·d in all parts of the 
world, and t.o endea,·or to f'()ordinate the research and exp ... rimt·ntal work in· 
'\'Olved in the ~tudy of prohlt"ml:' &J!re('<l upon. These auhcommitt~s arc com· 
posed in part of •r••·iotlly appninted r•·P"'""ntati•·•s of the Arrn~· and Navy Air 
Sen· ices. 

Undt'r the law the commithoe holds it~·lf at the se-rvice of any depArtment or 
a~;enry of the GO\'Prnmt·nt interrsh'<l in aeronanti<'t' for the furnishing of informa· 
tion or a~il4ttnee in r4,)gard to ~Sc.>iflntific or t echnical matters relating to aero· 
nautit11, 1md in partit·ular for th<' irwesti~'lttion and ~tudy of problems in this 
flrld with a ,.h.•\\' to tlu.•ir pra<>tiNtl ROiution. 

The oommittt.'<' may ah~o exE'rri~M• itM funrtione for any individual, firm, &880· 

ciation, or ('orporation within the rnited State&, prO\'ided that such indh·idual, 
flrm, a~:~soc:iaticm, or corporation defray the aetual cost in\·oh·ed. 

The committfi' din'('tl.r ronduct~ A<:ientific n.,.earch And exprriment in aero· 
nautit.~t' at its rt'aeaT<•h lahorattory and a~~iatrd huildinJ(s at Langley Field. Vir· 
giuia, R Aeetion of which has l~n ~t. ttside by th~ \\"ar l>epartnwnt for its u~. A 
clear distinction exists between ecientific: rtsearch in aeronautic~S all! conducted by 
the committee and engineering researt.'lt or developmt·nt as corHluct..-d by other 
8Jtt'n("itf5. 

Aeronautical information i8 lK•ing itntlwred hy thr committee in England, 
}-"'ranee and Italy and plan~ are being made for similar work in Germany and 
Audria. 

XIII 
PER~I.\~E~T AIRDRO~IES ( AIHPI.Al't~ HARBORS) A~D SEAPLANE 
STATIO~S IN THF: n;rTEil STATES A:\D DEPE:\DF.~CII':S, A:\D 
MEXICO. 

t Tt,tnl to .Janua ry l~t. Hll!l. lltl) 
Thtl followinJ:! li~t gin·~ the location, nnme nntl l'li7.e of ~rmancnt nirdromt'l'l 

h.irplanc hariXJn) and IWtt plttnc t~lations iu tht* l'niW Sttttes and dt•pemJen('i4,)s. 
and .Mexico. The lrttc.•r. or group of lt.•tter~, followinJ.! the name of states and 
territories, and the nmulk•r prteeding the name of localitiee are the n'<'ognition 
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mnrks. &P. adopted hy thr Army Air ~rrvict>, which are to be permanently dis· 
playE-d on the airdrom('8 lieted . 
The list includes in particular: 

( I) Army Flying Fields (arth·e and inactive); 
(~ ) Naval Air Stations; 
( ~) .~<·rial )!ail Fields: 
( 4 ) ~lunicipal Airdromefl: and 
(5) Couunl?'reial Airdromea. 

Auuuto~rE~ ( P•:n~!AX E:"'T AIRPLANE HAnBons) ANn SF.APLANE 

STATIONS IN Tru; UN rn:n STATES AXIl DF.PENDE:'<"CIE!'I 

Cily i\·amt of Fitld 

ALABAMA !AL) 
63 Montgomery Taylor Field 

ARIZOXA (AR) 
49 Tucson 

ARKA~SAS (ARK) 
Lonoke Eberts Field 

CAUFORXTA (CA) 

59 Redwood City Redwood City A,·iation 
School 

23 Rivenide Marrh Field 
fi2 Sacramento Math<•r Field 

I ~an Diego Rockwell Field 
(N"orth Toland ) Naval Air Station 

~':an Pedro Chaplin Field 
lW Santa Barbara Loughhead Seaplane Sta· 

tion 

T.'IP• 

Army 

Municipal 

Army 

Commercial 

Army 
Army 
Army 
l\1\vy 

Commercial 

Commercial 

Remarb 

208 acres, near 
San Francisco 

Seaplane• attd 
Airplanes 

4 Venice T. H. !nee Flying Field Commercial 
T. II. lnre Seaplane Sta· 

•'kaplan fB 011ly 

•oo· x 12oo· 

tion Commercial Seaplantl 011ly 

CANAl, ZOl\E (CZ ) 

Balboa Fort Amador 
C.o<"o Solo Xa\'&l Air Sta tion 

Army 
Navy Seapla11e1 011/y 

!Colon Hnrhor) 
Cristobal France Field Army 

Anaeostia 
Washington 

Key West 
llliami 

D!STIIICT OF COLmiDIA (DC) 

Aerial Defense :-;tatiun 
llolling Field 

l'LORIDA ( FT..A) 
Carlstrom Field 
Dorr Field 
Naval Air Rtation 
Chapman Fi.ld 

Army 
Army 
:'\avy 
Army 

Seaplottea 011ly 
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City 

~1iami 

Penoacolt. 

46 ·"mericue 
i3 )faron 

121 Wnycrosa 

Honolulu 

Coeur d'Alene 

32 Belleville 
189 Chicago 

AIRCRAFT Y&AR BooK 

~·amr nf F'i<ltl Ty11e 
FLOHIOA I FLA) I CQ71ti,.ued ) 

~larinr Corps Fh•ld 
N..-al Air Station 

GEORGIA (GA) 
~uther Field 
Fair Grounda 

Army 
~lunicipal 

~Junicipal 

HAWAII AX ISLES (HI) 
Luke .-ield Army 

IDAHO 

Hemad:• 

8e<>plawn a..ly 

Trianp;le ahaped 
1,000' 

At Ford's 
Island 

Munieipal 160 aern 

ILLINOIS 
Scott Field 
Grant Park Field 

Ashburn Field 

Army 
Air )fail 

2000'. 1200' 
UO acr~s; on 

I..ake Shor~ 

Front 
Com!percial Ae. C. of Jl . 

linoie 
Rantoul Chanute Fieltl Army 

Commercial 145 Rock Island Framing F ield 

18 Evansville 

82 Kokomo 

64 New Castle 

97 \\"abaah 

INDIANA (IX) 
Evansville Aero Club t'ield 

Kokomo A\·iation Com· 
pany Field 

n o .. City Avi•tion Com· 
pany 

Ser\"iCE' A\'iation Training 
and Transportation 
Company 

IOWA (lA) 
50 Des Moines Herring Field 

Fort Riley 
32 Wichita 

KA!\SAS (KS) 
Camp Funston 
Strattford Field 

LOUISIANA (L) 
15 l ,ake Charles Gerstner Field 

Aberdeen 
~!AI!YLAXD {)W) 

Al.lerdl)('R Proving 

Ground• 

Commercial 

Commcreinl 3!>60' x 2640' 

Commercial li50' x 1200' 

Commercial W acres 

Commercial 

Army 
llfunidpal 

Army 

Army 

2400' X 1200'; 
Good 
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City Name of Field TyJH Rett«~rb 

~IARYLA!\U (MD) ( COAii11wed) 
College Park Air Mall •·ield Poet Office 50 acres. On B. 

& 0. R. R., 7Ya 
mi. N.E. WBih· 
ingtonJ D.C., 
Poat Office 

MASSACHUSETTS (MS) 
Btdford Curtin Flying Field Commercia l Curtil8 Aero 

Corp'n. 
Taunton King Flying Fitid Municipal )288' X 774' 

MH; HIGAN (MI ) 
Battle Creek Camp Cu1ter Army 
Detroit Municipal 6280' X 2640' 

Morrow l'ield Army 
Packard A\·iation Field Commercial Good 

)fount Clemens Selfridge Fitld Army 

~II N:).'ESQTA ( ll ) 

Minneapolis Twin Ci tiee Fitld !\ir Mail I 00 Good acrte 
(00()' X 1126') 
5 mi. from P.O. 

Curtioa Air Port Commercial 2000' X 800' 

MISSISSIPPI (MP) 
West Point Payne Firld Army 

MISSOl'RI (MO) 
Kanaao City Municipal 2000' equare 

::\lli'SOURI (MO) 
Saint Louie Forreet Pork Air ::\IAil 100 arre• (825' 

x 525') ~ mi 
SW of P.O. 

MOXTANA (MA) 
Billlnge Municipal In preparation 

KED RASKA (NE) 
Oma ha Ak·Sar·Btn }'ield Air Mall flO acres. ~Yo 

mi. I'E of Poat 
Office 

NEVADA (NA ) 
Battle Mountain ll!unlclpal 

NEW JERSEY (NJ) 
Atlantic City Air Port Commercial About 3500' X 

MOO' Curtioe 

C'ape May Naval Air Station Na..., 
Flyin~r ~tation 

8eapla..u only 
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Oil// X a me of l'i•ld 
NEW JERSEY (NJ) 

107 Haabrouk HeigbteWitteman-Lewio Field 

Tvpe 
(COttlinutd) 

CommerciMI 

Hrmark1 

SUO acreo, I x 
)i, mi. Wittc­

ma_n-Lewia Air· 
craft Corp. 

64 Keyport Aeromarine •'leld 

i7 Newa rk Heller Held 

NEW YORK 

Commercial 1800' x 400'-

Air Mail 

Atromarioc 
Plane &: ) lotor 
Co. 

47 acres, 4 mi. 
XE of Po•t Of­
lice> adjoining 
Gol f Linke 

( N for Weatern half of l:ltate and \' for Eaotern hall.) 
(L for Long l•land) 

• Aerodromeo oituated ou Long hlond are lioted under New York City and 
LoDg leland. 

Y-52 Albany Quentin Rooee,·•lt Field 
Lake Placid 

N-30 Lockport Curtiss Field 
xe ... ·dorp, StateD 

Island Aerial 
Coast DefenO<• 
Station 

Loxo l Hl .. \:XD 

L-6 .o\mit~·,·ille 

Baldwin 
Sperr,,- Station 
Ordnance Field 

1.-4 

J •. !) 

Belmont Park Air )!ail Field 
Central Park Ace Flying ~·ield 

C,ommack 
Copalj!Ut 

C:nrden C'i ty 
'Rem""t.,.d 
)fint>OIA 

1 .. \\'. F. F lyinJ! Field 
( J.. W. F. Engineering 

C'ompan~·) 

Brindley Field 
Sperry Field 

)Jitrhel Firld 
lloo,...•·rtt Firld 
IIR,.IIHtr•t Firld 

Port \\·aAhin~ton~en piRne ~t"tion 
ROC'kilway NR\'AI Air ~tAtion 

Municipal 300' x 600' 
l'ommorcial Bxc1!1lent Field 
(.'omrnereial 
Army 1230' X 800' 

Commt•niat llt'llpla tlt.A Ofti,IJ 
Commercial 1500' x o:;oo• x 

20()' Ordnllm•c 
}:ngineering 
Corporation 

PootOmee 
Commercial 1~00' x 600' Air­

craft Engr. 
C'orp. 

Commercial 3 mi. W of 
Farmingdale 

Army 
Commercial 2000' x 1000' 

~roocl . l.a wrenee 
l'(wrry Air· 

,o\.rmy 
Army 

rraft Corp. 
3!!:1 acrta 

Army ~0 or rrs 
Commercial 8eoplaftr« nnl.tl 
Na,·y Seapltutta 011f!l 

Ong na from 
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City 
Wantaugh 
R<X!hester 

1~1 Bryan 
127 Cle•·eland 

127 Cleveland 

42 Dayton 
(Fairfield) 

Warren 

•·ort Sill 
Tulsa 

Bellefonte 

EB&ington 

APPENDIX 

Xame of Field 
Lufberry Field 

Type 
Commercial 
Municipal 

303 

Remarks 
600' X ()00' 

1800' X 1800'. 
In preparation 

XORTH C.~RO!.JXA (XC') 
fC'amp Bragg) Pope Field Army 

OHIO 10) 
Air Mail Field 
Woodland Hills Park 

Glenn Martin Field 

McCook Field 
Wilbur Wright Field 
South Field 

Po•t Office 
Municipal 1100' x 500'. 

Used hy Air 
:\fail M>rvit>e. 5 
mi. SE of 
C'le•·cland Post 
om •• 

Commercial L shapt'd 30il0' 
" 300' E-\\' 
and 1300' x 
200' N ·S, 8 mi. 
NE of Cleve· 
land 

Army 
Army 
Commercial 2300' x 2125' 

Dayton Wright 
Airplane Co. 

Packard Park Commercial 

OKLAHOllA (OK J 
Post Field Army 
Curtiao Southwest Air· Commercial 1800' x 2300' 

plane Co. 

PEXNSYLVANIA (P) 
Air Jllail Field 

EB&ington Aviation 
School 

Postal 40 acres I% mi. 
W of Delle· 
fonte Post Of· 
flee 

Commercial 8tGillunts only 
On the Poto-
mac 

(Buatleton)Air Mail ~'ield Post Office 45 acres, I mi. 
from Bustle· 
ton Sta. on the 
H o I m e sburg 
branch of the 
Penn. R. R. 14 
mi. from Phila. 
City Post Of. 
Office 

Scranton 

Coogk 

Municipal 
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46 
33 

Cily 

Cavite 

Briatol 
Millington 

Benbrook 
E\~~nnan 

Ft. Worth 

Houston 
San Antonio 
Waco 
Wichita Fllllo 

Hampton 

Spokane 

Eau Claire 
La Crosae 
Milwaukee 

Cheyenne 

Mexico City 

ArRCRArr YEAR BooK 

,\'arne of Field Type 
PH!l,JPPI:SE ISLANDS (PI) 

Aerial Cout Defense Sta- Army 
tion 

TE:SNESSEE (TN) 

Park Field 

TEXAS (TX) 
Carruthers Field 
narron field 
Ricks Field 
Taliaferro Field 

Municipal 
Army 

Army 
Army 
Army 
Army 

TEXAS (TX) Continued 
Ellington Field Army 
Kelly Field No. 2 Army 
Rich Field Army 
Call Field Anny 

VlRGl~!A (VA) 
Langley Field Army 
Naval Air Station Xa,•y 

WASHINGTON (WSH) 
North Weat Airplane Com· Commercial 

pa ny 

WISCONS IX ( W ) 

Soap/a,.., o11ly 

5000' X 3000' 

Eau Claire Aero Corp. Commercial 2000' x 2000' 
Municipal 

Milwaukee Air Port Municipal 

WYOMING (WY) 
Fort D. A. Russell Army 000 yards x 700 

yards 
MEXICO 

Valbuena Airdrome Army 

(The Britiah Air AttacM report~! that no permanent airdromes are to be 
liated 88 yet from Canada.) 

XIV 
EMERGENCY LANDING F IELDS IN THE UNITED STATES 

Following is a Jist of emergency landing fields in the Unite-d States which have 
been Inspected and classified, or which are known to be In accordance with tent&· 
th•e deoignations given in the list; or are in actual course of preparation. In 
many Instance& work Is being prosecuted on municipal and other airdromes. 

The emergency Jist totalo opproximately 1,000. These fle1ds are to be regarded 
as merely the first step in the e•tablishment of air harbors. Contrasted with 
the 115 permanent fields or seaplane oh1tiono they become an incentive to the 

Coogk Original from 
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APPENDIX 305 

immediate eatabliahment of a nation-wide system of aerial atationa and terminals. 
The numbers at the left-hand side of this landing field list are thO&e which 

have been assigned by the Army Air Sen·ice in connection with the national 
system of city numbering; under this system all municipalitieo of 2,000 popula­
tion or over ha\·e been assigned numbers in ac<'ordance with a definite geographical 
program. The work of numbering citiea of all the state& in the Union hat not 
as yet been completed. 

Every &tate is being given a letter symbol. Anniston, Alabama, is thus known 
to the air tourist as AL-72, and so on. 

No. City 
Albany 
Andulusia 

72 Ann iston 
22 Athens 
13 Bay Minette 
38 Birmingham 
34 Brewton 

Centerville 
8 Demopolio 

82 Enterprise 
98 Eufaula 

6 Eutaw 
Fayette 

4 ~'Iorence 

70 Gadsden 
47 Huntsville 
91 Hurtsboro 
25 Jasper 

2 Mobile 
93 Ozark 

Snelling 
10 Thomaville 
4 Tuacumbia 

Vernon 

LA,.DINO F 'IELDS 

ALABA?.lA ( AL) 
Nome of Field 

Camp McClellan 

Fair Ground& 

ARIZONA (AR) 

Type Remoru 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 1825' x 1!50' 
Emergency 

Emergency 
Emergency 
Emergency 

87 Dauglao Parade Ground Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Permanent 

29 Flagotaff 
Grand Canyon 

65 Holbrook 
4 Kingman 

33 Maricopa 
28 Phoenix 
18 PreBCOtt 
49 Tucoon 

I Yuma 
71 Wilcox 

Coogk 

Emergency 
Emergency 
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.Yo. City 
Arkadelphia 
Bat.>ovill~ 

Berryvill~ 

Brinkley 
Bufl'alo Cr~k 
Danville 
Dardan~lle 

DeWitt 
El Dorado 
Fay•ttevill~ 

For .. t City 
Fort Smith 

Harrieon 
Huen 
fie lena 
Hope 
Hot Spring& 
Jonesboro 

Little Rock 
Marked Tree 
Newport 
~ew Botton 
Pine Blufl' 
Prt'tiCOtt 
f;tuttgart 
Tt-xarkana 
\Varren 
Wynne 

73 Alameda 

Arcadia 

40 Baktr11field 
Bay Point 
Beaumont 

71 Berkeley 

Bloominj!ton 
Blythe 
Brawley 

A IRCR.UT YEAR BooK 

ARKANSAS ( ARK I 
lo'ar~~e of Fidd Type 

Emergt.>n<')" 
F.merg•·noy 
F.mergcncy 
F:merg(•ncy 
1-:mergc.~ney 

F:mer,::t'nry 
Emertrt>nry 
F.mfrgt>nry 
F.merg•ncy 

Race Track F.merg•noy 
F.mtrgency 
Emergenry 

Race Track Emergency 
F:·mergenry 
F.mtrg<>ncy 
Emtr~nry 

Count.ry Club Emerg<>nry 

~:mergenry 

EmergE'ncy 
F.mergency 
Emergency 
F.mcrg•ncy 
F.mergcnry 
Emergtncy 

Country Club F.mtrg<>ncy 
F.mergcney 

F.mergency 

CALIFORNIA (CA) 

Roe• Emer~ncy 

Emergency 
Emergt>nry 
Emergt>ncy 
Emtrgent"y 

Emergen•y 
F.mergency 
Emergency 

Onomal from 
UNIVERSITY OF MICHIGAN 

RtrruJrl.·, 
About 40 acre 
meadow 

)6() acre fttld: 
Countr,1· C'lub, 
Golf Coune 

Gol f Llnka 
50 acrt- rer· 

t"nglr 

345' "000' 

320' " 645'; 40 
acree 

3000' X 3000', 
dangerouR, 
ewampy 

Army Balloon 
School 

1200' " 000' 
400' X 1000' 
400' X 1000' 
10 acre field : 
not good 

2000' " 2000' 



:\ 'o. City 
Calexico 
Calipatria 
Chlneoe 
Chino 

11 2 Chico 
lll.'i Coiu"" 
20 Curona 

Cottonwood 
Uai(IC"tt 
l>ominegoni 

a t; l ('•ntro 
11.; Eun•ka 

t'allhrook 
.;s }'reeno 

Gridley 
Hemt•t 

·~ Holliater 
Lant'&ater 

fl-4 Madera 
IW Marya•·ille 

Maxwell 
Meccll 

04 ~forced 
ij2 Mod••• to 

Mojave 
Net<! I.,. 
Newma.n 

74 Oakland 
100 Oroville 

Palmdale 
30 Paaadena 
87 Petaluma. 
41 l'orteraville 

Quincy 
114 Roo Rluft' 

Rooding 
30 San Jlernardino 

San Fernando 
68 San Francieeo 

San Francii'CO 
S.n Franci&ro 

San Francisco 
62 San Joee 

APPi.sou 

.\ om• of Jo'ield 

Cali Jl'l tria 

Canal 
Chenolet :l!ot.or Car Co. 

Altedena Country Club 

Wilko Mentz 

) Iarine Expo<~ition Grounds 
( Ft. Maaon I 

Pr...,idio of Ca lifornia 

Naval Air Station 
l'ield Xo. I 

}'ield :OOo. 2 

307 

Type Remorh 
Emergt•ncy 
Emergency 800' X )000' 
E'merrp·ncy 
}; mergt•n<·y 1100' X )500' 
Emerg•'•u:y 
Emerg.•nry ~IKI' X 201))' 
Emerg<·nry 500' x 1 r~JO· 
Emergcncy 
Emergt•ncy 500' X 700' 
Emorg•ncy 1500' X 2500' 
EmergP.ney 
Emergency 
Bmergcncy aoo· x ooo· 
t:mergt•ncy ooo· x 1500' 
t:mergency 
Emergt•ncy I 000' x :",()()' 
Emergency 1500' X 3000' 
Emergenry )200' X 700'; 

Good 
F.merg•nry 
t:mergency )800' X 6000' 
Emergency 
F.mergency 
•~merg,•nry 1500' X 2000' 
Emergcnry 2000' X 1500' 
F.merl(ency tooo· x ooo· 
t:mergency 
Emerg..-ney 4000' X 1000' 
Emergency 
Emergency 
Emergency 
Emergency 800' X 1500' 
Emergency 

2640' X 3000' 
Emergency 
Emerg•ncy 
Emergency 3000' X 500' 
F:mergency I 000' X 1500' 
Emergency 2000' X 1200' 
Emergency 200' X 800' 

F:mergency 2000' X 600' 
Government Suppli .. at 

hand 
Government Proje<ted 
Emerg•ncy I mi. square. 

omooth 
Emergency Small 
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.\ ''· t.:ity 

~JN!ra 
.,., ~ .• dC:tiJII 

Tt:m....,la 
• ,."fJit·~ 

O'J W•~.dland 

Wt.-.odlawn 

Aguilar 
43 A"pin 
33 Jlur.na \"i•ta 

Hurlin~t'm 

.\·4,..-': ,,f Fi~ld Ty~ R~r:.·• 

CALJFfJRSIA •I: AI • (''Ali••«~! 
f:mer:r:••<Y f,i,;,' :1 :JOojoo· 

p,,untill Af'iatitJD f"idd Emt-rgt'ncy .~bout l5t•'f x 

COLORAOO (COL) 

5(01': ~ 
track 

~r~o..y •. ,. •. ,. :l IQOO' 
F..me~nry 4IJ{J' x 1200' 
Emer~o:y 
Emer~..y 6000' :1 3600' 

Good Fi•ld 
Good Fi<ld 
Good t"ield 

:n c-,,,,,,..,J,J ~pring" Eme-r""ncy 
69 l.len\'f:r Clo .. •man Park Emergency City Park Raco 

Track 
J)nver 
Flaglr.r 

46 l;lf!n\4'1.wld 
Springs 

40 l;rand .Junction 
l.im''" 

J 8 )'uf'llff, 

lied C:lilr 
26 Fialida 

7 Trinidad 

30 An...-mia 
88 llartf11rd 

61 Meriden 
~2 Middletown 

a5 Xew lA:Jndun 

],ltWCRtUck 

Ill l'laim·ille 

Middletown 
?\cwark 
Wilmingwn 

Avon Park 
Baldwin 
Bartow 
llonif•y 

Curti.,..llumphreye 

COSSEGTICUT (CO) 

Good win Park 

Conne<:tirut Jnduatrial 
~r.loool for Girls 

Mitchel 

DF:J.AWARE (DEL) 
Harry (.;. Drayton 

FLORIDA (FLA) 

Emergency 

Emergency 

Good 
Good 

Good 
Good 
Good 

Good 
Good 

anergeocy 200' X 200' 
Emergency 150' to 300' x 

600' 
anergeocy 
Emergency 500' :1 600' 

anergeoey Next w 
London 
Field 

Einergency 
f~ergency 400' x 1200' 

Einergeney 2200' x 000' 
Flmergency 
Emergency 

Flmergency 
Fhergency 
Emergency 
Emergency 060' x 900' 

New 
Doll 
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No. City 
Braden town 
Brooks•·ille 
Daytonia 
DeFuniak 

Spring& 
De Land 
De Land 
Eustis 
~'ort Meade 
Fort Myero 
Fort Pierce 
Gainesville 
Gladecr011t 
Glendale 
Hobe Sound 
Immokalee 
Jack•on••ille 
Ki88immee 

Lakeland 
Lake City 
Leesburg 
Live Oak 

Marianna 
llloorohuen 
North Labelle 
Ocala 
Oceechohee 
Orlando 
Ormond 
Pensacola 

St. Augustine 
St. Cloud 
Sanford 
Sea bre-eze 
Saraeota 
Tallahaosee 

53 Albany 
70 Ashburn 
81 Athens 
40 Atlanta 

122 Augusta 
Belleville 

10 Blakely 
36 Buena Viata 

AJ'PENDD; 

Name of Field 

Beach 

College Arm Golf Courae 
College Arm liotel 

Oval 

Camp Johnson 

Fair Grounds 

Na•·y Blimp School 

GEORGIA (GA) 
Curtis• 

C. C. Golf J.inka 
Candler 
Camp Hancock 

Coogk 
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Type Remark a 
Emergency 
Emergency 
Emergency 

Emergency ~25' X 825' 
Emergency 200' X 1000' 
Emergency 
Emergency 
Emergency 
Emerg••ncy 
F.mergency 
Emergoncy 
Emergency 
Emergency 
Emergency 
F..mergency 
Emergency Rifle range 
Emergency 1350' X 850'; L 

shaped 
F.mergency 
Emergency 1800' " 500' 
Emergency 
Emergency 1150' " 1000' ; 

L shaped 
Emergency 1350' X 1350' 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 100' x 600' ; sup· 

plies 
Emergency 
Emergency 
Emergency 
Emergency Beach 
Emergency 
Emergency 1200' X 500' 

Emergency Triangle shaped 
Emergency 
Emergency 

Country Club 
Parade Grounds 

Emergency 
Emergency 250' X )50' 
Emergency 

Original from 
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~·o. City 

29 Canton 
9 Columbua 

63 C<1rdale 
Cumbtrlaod 

leland 
37 Daweon 

109 Douglaa 
Ellaville 

90 Fitzgerald 
60 Fort V allty 

Gracewood 
43 Griffin 

Helena 
83 Hawkin•ville 

2 LaFayette 
107 McRae 
73 Maeon 
31 Yarif'tta 
01 Mar8hallville 
98 Millitdge>·ille 
62 Montezuma 
65 Moultrie 

Oglethorpe 
Omaha 
Plains 

23 Ricblaod 

• Rome 
131 Savannah 
26 Shellman 

Sugar Valley 
128 Sylvania 
64 S~·h·eeter 

45 Thomaoton 
A4 Tifton 
03 Valdo•ta 

1111 Yidialia 
12:1 Waynesboro 

\\'rt>n& 

Athol 
Rei mont 
C0<1ur d'Alene 
<'orhin 
Oar wood 
llaySt•r 
:\lf)8efl\\' 

llathdrum 

AlRCRArr YIWI Boo~: 

~·ome of F'itld TIIP• 
GEORGIA (GA) ( GOtl l iN•ed) 

Emergency 
Rae. Track Emergency 

Emtrgency 

•:mergency 
F.morgency 
F.mtrgency 
Jo:mergt'ncy 
F.mtrgency 
F.morgency 
F.mt rgency 
•:mergency 
•: mergency 
F.mergency 
F.mtrgency 
F:mugency 

Camp Whftler F.mtrgency 
C. C. Golf Lioko F.mtrgency 

F.mt rgency 
Coif Couroe t-:mu~t-nry 
Curti" F:mergency 
Coif (.."our.., F.merg••ncy 

1-:mergt·m·y 
•:mergcncy 
Jo:mergt'D('Y 
F.merg••ncy 
Emergt>n('y 

Dal!in Park •:mergency 
1-:mtrgency 
F.mergency 
Emergency 
Emergency 
F.mergcncy 
Emergency 

llact Track F.mergcncy 
F.mergency 
F.mt rgency 
Emergency 

IDAHO ( ID ) 
F.morgeocy 
f:mtrgency 
Municipal 
Emergency 

•:nu~rJ!eney 
Jo:mc•rgency 
Emt-rg-trw~· 

1-:nwrJ,:rnt·~· 

Onomal from 
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ReMGrke 

Beacb 

1200' X 1200' 
1500' X 900' 
Triangl• obap<'d 

1200• X 6001 

1200' X 750' 

Parade Oroun<lo 

1100' X 1200' 
450' X 1~00' 

1200' X 1500' 
1800' X 750' 
1200' X 000' 

4ii0' X 1200' 

4i0' X 1200' 
1200' X 750' 
900' X 700' 

4i0' X 1200' 
ooo· x ooo· 
3oo· x ooo· 
300' X 900' 

160 acrfi! 

2500' x .~ooo· 



.\'o. Cily 
Twin Lakes 

I 18 Abington 
130 Aledo 
49 Alton 

169 Aurora 
A\'ena 
Beckemeyer 

203 Belvidere 
Blandenville 

I 10 Bloomington 
36 Breese 

Brownstown 
Caberry 

63 Carlinville 
~7 Carlyle 
02 Carrollton 

7 Cartersville 
56 Casey 

Cedar Point 
3R Centralia 
IIH Champaign 
75 Charleston 

Chatsworth 
1~9 Chicago 
96 Clinton 

Cor ina 
Damian\·ille 

101 Dan,·ille 
90 D•catur 

Delavan 
Dennison 
Dow 
Dupe 

10 Uu Quoin 
6 I Effingham 

193 Elgin 
Elmwood 
Fallon 

211 Fairfleld 
Fieldon 
Freeburg 

I 23 Galesburg 

Galesburg 
Galesburg 

110 Girard 

APPENDIX 

Type 
Emergency 
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Remarke 

lt.LIKOIS t lL) 

Poor Fann 
Country Club 
Race Track 

Dr. Farrill 

Country Club 

Haberborn Farm 
Jack110n Park 

Old Soldiera' Home 

Hornbeck Farm 

Galesburg Driving Park 

Schilo Farm 
Bar C-ountry Club 

Coogk 

Emergency I 500' x 1800' 
Emergency 900' x 400' 
Emergency 5280' x 300' 
Emergency I 200' x GOO' 
Emergency 6280' x 2640' 
Emergency l.arge 
Emergency 80 acres 
Emergency 80 acree 

Emergency % mile 
Emergency I 200' x 900' 
Emergency 500' x 2500' 
Emergency I I oo· X 1300' 
Emergency 1200' x 400' 
Emergency 1200' x 600' 
Emergency 600' x 1200' 
Emergency 1300' x 1300' 
Emergency 
Emergency 600' x 1800' 
Emergency 
Emergency 2640' x 1320' 
Emergency 
Emergency 
Emergency 1600' x 1200' 
Emergency 1200' x 1200' 
Emergency 
Emergency 
Emergeney 
Emergeney 1800' x 1800' 
Emergency 60 acres 
Emergency 1000' x 1000' 
Emergency I 500' x 1500' 
Emergency 
Emergency 1200' x 1600' 
Emeq;ency 1000' x I 200' 
Emergency 300' x 100' 
Emergency 2000' x 2000' 
Emergeney 1600' x 1600' 
Emergency 50 acrea square 
Emergency I ROO' x 900' 
Emergency Oval % mile 

~;mergency 

•;mergency 

track 

Emergency 200' x 1200' 
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"!I' o. City 

Goreville 
Gorb1.m 
GrHnup 

51 CrHnville 
Harvel 

103 Ha•·ane. 
Hcttick 

4• lll~thiAnd 

Hinkley 
54 JHoey•·ille 

158 ,Jollrt 
133 Kankakee 

Keen eo 
Kempton 

H9 l .A !';Aile 
l.e Harpe 
I.e Roy 

!l5 l.lntoln 
59 Litchfield 

I ..ora 
lOG ~Iacomb 

Malta 
70 Mor•l11\ll 
:'l5 Mf\l't'nutah 

74 ~fnt oon 

l:iG Mf•ndutn 
~rtre<l•lllia 

3 Mrtrnpolis 
122 M onmouth 

!•7 Mnnti<·f'llO 
)Jnntrn!i<' 

J.J 1 Morri-e 
~torriHOm·ille 

:Yi :\luuul 4 Hh··· 

AIRCRArr YEAR BooK 

Xamt of Fltld Type ReMorh 
1LL1~01S (Co•lillvtd) 

State lnoane Aoylum 

1\n,..·l"'ll Park 

Emorgcncy 
Emergency 
Emtrgency 
Emergency 1300' x 1300' 
Emergency 
Emergency 2500' x 1500' 
Emergency 1320' x 1320'' 
Emrrgenry 1200' x 1000' 
Emergency 
Emergency 1800' x 2000' 
F.onc•rgcncy 
F:mrrgrncy 2000' x 2000' 
F.n~t•rg~nt"y 

Em• rjlency 700' x 500' 
t :ontri(CnC\' 80()' X • 00• 
JO:mrr~:C'ney 1400' x 1400' 
E•m~rJ.;ency 2000' x 2f)f)C)' 
Emcr11cnry 1320' x I :121)' 
Emergency 1300' x 2000' 
F.mt'r~enry 

t:mrr~tnc~· 600' x 1!00' 
F:m.~rs:l'nry 1200' x 1 :!00~ 
t:nwrJ,:rn,•y 40 aer<'f' 
Efll('fJ.tl'f1(,'Y 2000' X 2000' 
Etnl'fltl'H.:y 
1-:nwr,::eth~y 1500' x 1 !')()f)' 
F.mt•rJ,ttnc.-~· J 300' x 600' 
F:rut•r,:t•ncy 
}~nwrgcncy 80 arrts tJt•a r 

Country C'lul> 
Em~r~owncy 1000' x 1000' 
Elllt'fj.:(IIICY 

F.nh·r,.:t'llt'Y SOO' X 100' 
f-:ull•r,l:l~lh'J :!000' X !()()()' 

Etalo•r;tt:'llt'Y 

~"!l )luunt ~t('rling- Fadr Ground~ Ettll·rg••no•y 151)0' X ) :100' 
Eauo•l';.! t'l a ~·~· :.!4 :\louut \ "t_•rnun 

.:i )lurphy!<ohoru 
Xt'W HaHio•n 
~rw ) ll'tnpbis 

;,:, ~ o•\\ h on 

Chliu 
•••hm 

-It; 4 »hw~· 

1-11 flttnwa 
II Puu:t 

11 H 1\·oria 

K iu,.: 

( oogl.... 

E111t'Y1!•' 11•'." :!.i(t()' X 11'.410' 

Eu~t·r:.: •'•h'." 1 :uwr x 1 :tuo· 
Em•·rc••twy I :u.o· x I :mo· 
Eu•··r;.:•·rw~· :,uw x 7 .'\4)' 

Em··r:.• o •t ~t ·~· I :1:!0' x I :l~U' 
1-:m .. l':,:o•aw,\' :,.-,0' X ~IIH' 

E 1111·r ~'''"')' 
Emo 1 :.:•·U•·y suu· , :0:1\tt' 

Ftuo•r:.:o •r~t ·~ l:hNI' x J:mo· 
t :mo ·r:.:t'll•',\ I mi. u\'ltl 
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No. City 
Peoria 
Percy 

P ierron 
18 Pinkneyville 

128 Pontiac 
147 }>rinecton 

Ramsey 
Robinson 

202 Rockford 
145 Rock leland 

68 Rood House 
Roeeville 
Sadorus 
Saint Elmo 
Saint Jacob 

30 Salem 
Sandoval 

73 Shelbyville 
Shumway 

17 Sparta 
84 Springfield 
38 Staunton 

130 Streater 

80 Sullivan 
Sumnl"r 
Swanwick 
Tallula 
Tamaroea 
Trenton 
Troy 

99 Urbana 
62 Vandalia 

Wagoner 
121 Watseka 
211 Waukegan 

Wedron 
173 Wheaton 

Winchester 
Woodlawn 

73 Attica 
Boewell 

51 Brazil 
118 Butler 

Effingham 
106 Fort Wayne 

APPENDIX 

Name of Fiel4 
Fair Grounds 

Poor Farm 

Drill Grounds 
Framing 

Fair Grounds 
Fair Grounds 

Country Club 

County Poor Farm 

INDIANA (I~) 

(.oogk 

313 

Type Romorka 
Emerg'!ncy 3000' long 
Emergency 1500' X 900' ; 

Alfalfa field 
Emer!!'!ncy 1500' X 400' 
Emerg'!ncy 1500' X 800' 
Emergency 1800' X 1800' 
Emergency 1 soo· x 1800' 
Emergency 2000' X 1200' 
Emerg'!ncy 600' X 600' 
Emergency 2500' X 2500' 
Emergency 
Emergency 120()' X 1200' 
Emergency 1200' X 1600' 
Emergency 3oo· x ooo· 
Emergency 2500' X 1000' 
Emergency 1200' X 60()' 
Emergency 1800' X 1200' 
Emergency 3000' X 300()' 
Emergency 1500' X 1600' 
Emergency 
Emergency 
Emergency Mile track 
Emergency 
Emerg'!ncy 300' x 300'; golf 

course 
Emergency 1800' X 1800' 
Emergency 
Emergency 
Emf.'r~ency 2000' X 2000' 
Emergency I 000' X 1400' 
Emergency 1500' x I 000' 
Emergency 
Emergency 
Emergency 1300' X 1300' 
Emergency 1800' x 1 soo· 
Emergency 3500' X 2000' 
Emergency 
Emergency 
Emergency 40 acres; eq. 
Emergency 000' X 600' 
Emergency 

Emergen<'y 1800' X 1250' 
Emergency ll00' x 900' 
Emergency 
Emergency 375' X 900' 
Emergency 
Emergency 

Origmal from 
UNIVERSITY OF MICHIGAN 
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Xo. City 

Fowler 
74 Frankfort 
611 Indianapolle 

Hamilton 
Ireland 

107 Knox 

RJ Lafayette 
!J5 Loganoport 
7 Loogootee 
li Mount \~ ernon 
iH ~funcie 

Xew Harmony 
Ne"' Richmond 

6 l'ettro~urg 

62 Richmond 
12~ South &nd 

Schereville 
38 Sp<'neer 
2i Sullivan 
42 Terre Haute 

I YineenneM 

0 Washington 

40 Atlantic 
lila i rebu rg 
Bonaparte 

12:1 Charles City 
Ill Clarion l'ity 
54 Davenport 

Donnehwn 
Dow City 
l .owden 

122 Jlla"'m l'ity 
1:15 Xorthwood 
120 Osa!!• 
34 Oskaloosa 
43 l'•lla 

Hcx·kford 
n~ R•w·kwo•ll City 
!II Sao Cit y 

Shell H01' k 
!10 S ioux City 

Stanwood 
m~ 1\'atcrloo 

AIRCRUT Y&.lll Boo1t 

;\'ame of Field Ty,e 
INDIANA (IN) ( ConliNwed ) 

Emtr~ncy 
Emergency 

Speedway 
Emer~ncy 

Emtrgency 
Scbolling'e Farm Emer~ncy 

Emer~ncy 

Emer~ncy 

Emergency 
};mergency 
Emtrgeney 
Emergency 
Emergency 
Emer~ncy 

Emergenr~· 

Notre Dame University Emerg<>ncy 

IOWA 

Race Track 

F.mrrJrenry 
•:mtrgen<"y 
Emerj:tency 
Emergency 
Emer~:ency 

Emcr~ncy 

( lA ) 

Emrrgenc~· 

Jo:mt'rgtnC'y 
Emt.>rJCen<"y 
Emergency 
Emergency 
Permanent 
Emergency 
Emergency 
F.mergency 
E·m('rJ(rncy 
Jo;mergency 
Emcrgenry 
Emergtncy 
Emergency 
Emergency 
Emrrgpncy 
Emergency 
}; mcrgency 
Emergency 
Emergency 
Emergency 

Onomal from 
UNIVERSITY OF MICHIGAN 

ReMOrb 

2000' X 1500' 

1200' X 600' 
1800' X 1800' 
396()' X 2640' 

450' " 750' 
750' " 000' 

750' X 450' 
I 200' X 3000' 
300' X 900' 
1200'" 1200' 
Meadow 

i 1)0()' X 1200' 
1600' X 800' 

000' X 1500' 
40 acrH 
ooo· x ooo· 

20 acre" 
Good ; Ova l 

1200' X 000' 

000' " 600' 

20 acres 
1200' X 600' 



No. City 
72 Abiline 
6 Arkanoaa City 

98 Belleville 

Cottonwood 
Falla 

35 Dodge City 
SR Emporia 
88 Fort J~a•·en · 

worth 
23 Fredonia 
84 Goodland 

H iawatha 

46 lola 
Kensington 

89 Leavenworth 
Leavenworth 

71 Lincoln 
51 lllcPhereon 

06 Mankato 

99 Marysville 

91 Xorton 

76 Olathe 
19 ParaonR 

Phillipsburg 

Scott City 
100 Senoca 

Smith Center 

74 Topeka 
Wa•h ington 

32 Wichita 

Corydon 
Georget9wn 
l ..ouisville 
Midwa~· 

APPENDIX 315 

KANSAS (KS) 
Name of Pield Type RemorA-a 

Emorgen~y 

Emergency 
Emergency 800' X 1500'; 

O•·al 

Emergency 1300' X 1300' 
Emergency I ~00' X 1300' 
Emrrl'oncy 

Emrrgency 
Fair Grounda Emergency 

EmPrgency 2400' X 2400' 
Race Track Emergency 700' X 1000' 

Good, oval, in· 
•ide % mile 
track 

Emergency I iOO' x 1400' 
Emrrgency 
Emergen~y 2000' X 800' 
Cov~rnment 

Emergency 1 ~00' X 1300' 
Darrow Eml·rgency 1500' X 500'; 

good 
Emergency 2500' X 1800': 

L shaped, !'ood 
Emtr~ency 1700' X 850'; 

L shaped, good 
Emt'rgency 1400' X 1400'; 

good 
Polo Grounds Emergency 

Emergency 
Emergency 1000' X 1300'; 

good 
Emorj(ency IOflO' x 2000' 
Emergency 600' x 1500' 
Emn$((>0<-'Y 1700' X 1100'; 

J!OOd 
Em<>rJ((>nry 2HOO' X 1700' 
Emergency 1320' X 1000' ; 

l(ood 
Stratford Municipa l 2400' X 1200' ; 

good 
KE!'<TUCKY (KY) 

Coogk 

F.merg-('nC'y 
F:mc.•rf!t'D<'J 
F:nwr;tC'nt~· I MtlO' x 400' 
Enu•q!('IH'Y 

Original from 
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?to. City 

Morganfield 
Paducah 
Weat Point 
Winge 

AIRCRAFT Y&AR BooK 

~·nmt of Fitld Typt 
KENTUCKY (KY ) (Continlltd) 

Godman Field 

LOUISIA);A (LA) 

F:mergency 
EmerJt~nt•y 

EmnJ!rnr~· 

£mergency 

Alexandria Camp Beauregard F.mtrgeney Army Poot 
Emorgenry Baton Rouge 

31 Crowley •:mu,.~ncy 
Ho.rriaonburg F.mer·Jtf'nry 
Kinder Jo:m..-r~tnry 

56 Lake Providen.:e 
Matchltoehea 

Emt•rgenry 
F.mer,:('nry 

6 Minden 
32 Monroe 

F.mrrJ,!rm·~· 
Jo:mcrgenC'_y 

iD l'\ew Orloana Raee Track Emergenr~· O•·al 
Emer~o:tncy 3D Opelouoaa 

2 Shre•·•port Fair Grounds Emergem·y Rare trael< 
EmPr~nry Tallulah 

38 Augusta 
34 lA.lwieton 
82 Old Town 
10 Portland 

27 Daltimore 
Raltimore 
Camp Meade 
Cloaee 
Elk Mill 

40 Havre de Grace 
IR Laurel 
42 Northeast 

Sparrow• Point 

Ashburnham 
Boston 
B<nrly 
Jloxford 
Cambridge 
Deerfield 
F:saex 
Falmouth 
Grafton 
Hamilton 
Hudoon 
Marlbor" 

MAINE (ME) 

Daehtlder'a Field 

~IARYLAXD (MD) 
Pimlico Hare Track 
Clifton Park 

Emtrgrncy 
EmcrJtenry 
Emergency 500' x 2000' 
Jo;ml'rgency 

Emergency 
1-:mer~en<'y 

Emtrgency 
f:mt"fJ!t"DC'Y 
Emtrgene~· 2100' x 400' 

about 75 aeru 
F.mergeney 
Emergency 
Ernergtncy 
Emergency 

MASSACHUSETTS (MS) 
Emergency 

Franklin F.mtrgcncy 
J:mtrg.-nry 
F.mergl'nry 
t:merl'eney 
F.mrr!Zency 

Race Track F.merlo!t'n<'Y 
1-:rnei'J!l'n<'y 
l~rncrgcn(•y 

EmcrJ!l'OC.'Y 
t:mequ·ney 
Emergcney 

Onomal from 
UNIVERSITY OF MICHIGAN 
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APPENDIX 317 

No. City N <>mt of Field Type Remarkl 
New Bedford Fort Redman Emergency Drillwound; 

700' X 600' 
Northampton Emergency 
Newberry port Emergency 
Orange Emergency 
Pitefteld Emergency 
Princeton Emergency 
Readville Race Track Emerjlicncy 
Springfield Mollwaine Emergency 2000' X 2000' 
So. Framingham }~mer~tPm~y 

Upton Emergt•nC'y 
\Vorcester Race Track Emergency 
Weyland Emerg"nr.y 

li!ICHIGAN (!Ill) 

II Adrian Emergency 
23 Albion Finley )o;mergency 250' X 400' 

AI mot .Emergency 700' X 700' 
26 Ann Arbor University of Michigan Emer~ency 1050' X 750' 
87 Bad Axe Fair Grounds Emergency 
21 Battle Creek Camp Cuoter F..mergency 

Battle Creek Emergency (I other good 
field ) 

84 Bay City Race Track Emergency 
1 Duehannoo Emergency 

81 Caro F:mergency 
ea ... City Emers:enty 
Chelsea Emergency 
Cros•well Emergency 
Dear borne Emergency 
Decatur Emergency 
Delhi Millo Emergency 
Dexter Emergency 

5 Dowagiac EmerJ:ency 

70 Flint Emergency 
Fowler Emergency 
Fowlerville Fair Grounda Emergency 
Glenwood Emergency 

65 Grand Haven Spring Lake Country 
Club Emergency 

59 Grand Rapido Grand Rapida Country 
Club Emergency 

Weet Mich. Stat" Fair 
Ground• Emergency 

9 Hillsdale Fair Grounda Race Track Emergency 'lo mile track 
Imlay City Race Track Emergency 10 a<ree 

24 ,Jack eon Sparks Emergency Good 

53 Lanaing Golf Club Emergency 

Coogk . Original from 
UNIVERSITY Of MICHIGAN 
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~to. 

il 
10 

83 

R2 
2 

34 

27 

46 
U7 

78 

4 
40 

~7 

2i 

43 

A!RCRAPT YUR BooK 

City .\'a me of Field Type 
MICHIGAN ( ~II) I C.'Oftli•vt d l 

IAnMing. McPheroon Farm Emerll"ncy 

l•n"ing llf icb . Agricultural Col· 
l<ge Emergency 

l..anRing Rat'<' Track Emer~tency 

Lap<'<!r County Farm Hoepital Emergf'nt"~· 

l.awton Emerl(ency 
)lanchetter ~paferdy Emer~ency 

:\la~·ville Emer~'fllcy 

Midland Emer~mc.-y 

~lil•a F.mer~eeney 

)!mont Pleasant Cenoetery • Emerjlency· 
Nil('a Emer~:eney 

Plymouth Jo~mer~e-ncy 
Pointe aux EmerJ.tPney 

Rarque11 Emergency 
Redwood City •:mergency 
Saint ('harlea •:mergency 
Sotndu•ky Eme.rgency 
Rtandi~.h .-air Grounds Emerll"nry 
Stockbridge F.mergenc:y 
\Vayne Emergency 
Yale Emtrgency 
Ypsilanti 

~~~N~ESOTA IM) 
Appleton Emerg ency 
Rreckrnridge Emergency 

('an non J unctioa Emergency 
Clare City 
Crow River 
Daktoa 
Dreobach 
Duluth 

Fairmont 
Fort Snelling 
Golden 
Gract>,·ille 
llaotins-
l.ake City 
Maple 
)layer 
~laynard 

)Jiian 
) I inneaota City 
)lontevideo 
~ .... Germany 

Emergency 
Emergency 
Emergency 
Emergency 

Superior Country Club Emergency 

l' llf&de Grounds 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Em• rgency 
Emergency 
Emergency 
Emergency 
F.mergency 
Emergency 

Onomal from 
UNIVERSITY OF MICHIGAN 

ReM4rka 

1500' X );)()0' 

RZS'xll~3' 

600' X 960' 

J 000' X 400' 

300' X (lj()' 

1000' X 1000' ; 
l.·•haped 

Good 
Good 
Good 
Good 
Fa ir ly good 

300' X 975'; 

golf Iinke 
Good 
1200' X 1200' 



• APPENDIX 

'No. City Nome of Puld 
Parhr 
Pine Creek 

33 Rod Wing 
49 Valley 
28 Wabuba 

Wa cona 
Wayzata 
Wh•atori # 

White Rock 
47 Willmar 
18 Winona 

MISSISSIPPI IMP) 
Arteela 
Jklzoni 
Biloxi 
Canton Rare Traek 
Cbar1ttton 
Como 
Cla rkodale Clark 
Granada 
Corinth 
Greenville 
J ackson Davie Stock Farm 
Ko&eiueko 
Holly Springe 
Madl&an Station 
~rldian 

Newton 
Tupelo 

Tutweller 
Vlckaburg 
Stnatoblo. Rare Traek 

MISSOURI (MO) 

Bogard 
30 llooneville 

112 Bowling Green 
68 California 
33 Ca pe OlrordellU 
98 Centralia 
31 Chaft'ee 

120 Chillicothe 
11 Dexter 
90 Fo.yette 
57 ~·.,.tuo Burgett 
43 Flat River Columbia Park 

Coogh:: 

319 

Trru Rtmorka 
Emergency 
Emergenoy 
Emergency 
Emergency 
Em•rgency 
Emergency Good 
Emergency 
Emergency Good 
Emergency Good 
Emergency Good 
F.mor~:ency 1200' X 600' 

Emergency 
Emergency 300' X 1200' 
Emergency 300' X 1200' 
Emergency 
Emergency 3000' X 900' 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
F.mergency 
Emergency Good 
Emergonoy 
Emergency 
Emergency Good: 

1500' X 1200'; 
Marked wit.b 
"T" 

Emergency 
Emergency 
Emergency 

Emerg•ncy 
Emergency 
F.mergcncy 2600' X 2600' 
F.mergency 1700' X 1700' 
Emergency 2000' X 600' 
Emergency 3000' X 2000' 
Emergency 
Emergency 900' X 1200' 
Emergency 1200' . 1300' 
Emergency 800' X 400' 
Emergency 2600' X 800' 
O••al 1800' X 600' 

Ong1nal from 
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320 AtRCRAI'r YUR BooK 

l't'o. City .Yam• of Fitld Type 
MISSOURI (MO) ( C'OIOii,.utd) 

110 Hamilton Emergncy 
86 Higgintville Emergency 
84 Independence Emergency 

Ironton Emergency 
60 Jeffereon City Emergency 

83 
83 

36 
88 
9 

110 
5 

42 
53 

117 
67 

30 

61 

Jon..,.horo Emergency 
Kansas City Ovtrland Park Emergency 
Kantso City Swope Park Emergency 
Keota Emergency 
Leuburg Emergency 
Lebanon Emergency 
Marehall Emergency 
Monett Emergency 
Monroe City Emergency 

New Florence Emergency 
New Haven Emergency 
New London Emergency 
Paris Emergen<y 
Poplar Blull't Emergency 
Richland Emergency 
Rollo Emergency 
S•int Gf ntvie\"e Emergency 
Saint Joeeph 
Sedalia 
~nneea 

Springfield 
Sturgeon 
Sullh•an 
Wuhington 
Wentaville 

Arlee 
Bigtimber 
llozeman 
Bridger Creek 
Columbuo 
Dixon 
Drummond 
Elliston 
C arriaon 
Glendive 
Helena 
Heron 
Kalioptll 
Laurel 
Llvingoton 

Fair Orounda 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
F.mergency 
Emergency 

MONTANA (MA) 

Biaon Range 

Fort Harrioon 

(., ) k 
( 

Emergency 
Emergency 
Emergency 
F.mergency 
Emergency 
Emt rgeney 
Emergency 
Emergency 
Emergency 
Emt rgency 
Government 
Emergency 
Emergency 
Emergency 
Emergency 

Ongnalfrom 
UNIVERSITY OF MICHIGAN 

Rea<Jrb 

1soo· x 1 soo· 
1600' X 800' 
1300' X 1300' 

1300' X 1300' 
2000' X 11 ()()' 
1600' X 5()()' 

1200' " 600' 
1500' X 1000' 
1300' X 13()()' 
856' X 850' 

45 acre equare 
fleld 

6SO' x 1000' 
soo· x IOO' 

3960' X 2640' 
2000' X 600' 
3000'" 2000' 
2500' X 2500' 

000' "900' 
2000' x I 000' 

1000' $. 1000' 

1200' X 1200' 

Very good 



No. City. 
Manhattan 
llfiln City 
Mission 
Missoula 

Missoula 
llliasoula 

Paradise 
Park City 
Perm a 
Plains 
Reid Point 
Thomp110n Falla 
To"'tl&end 
Winston 

Central City 
Fort Crook 

61 Loup City 
47 Nebraeka City 
50 North Pia tte 

Ogallala 
68 Omaha 
52 Saint Paul 
49 Sidney 
57 Wahoo 
42 York 

Car eon City 
Elko 
Fallon 

Lovelock 
?.fontello 
Reno 
\Yinnrmucca 

Deming 
GO Lancaster 
29 Portsmoutb 

38 Asbury Park 
10 Atlantic City 

Lakehurst 

Pine Valley 
44 Princeton 

APPENDIX 321 

Name of Field Tw• R"""''*' 
Emerg<>ncy 

Fort Kl'Ogh Gm•ernment. 
F.merg<>ncy 
Emergency 1800' X 1800'; 

L·shaped 
Fort Misi!Oula Government 

Emerg<>ncy 2000' X 2000'; 
Good 

Emerg<>ncy 
Emergency 
Emerg<>ncy 
Emergency 
F.merg<>ncy 
Emergency 1000' X I 300' 
Emerg<>ncy 
Emergency 

XF.BRA!':KA (XE) 
Emerg<>ncy 2000' X 2000' 

Parade Ground Government 
Emergency 2000' X I 000' 

Schreiter's Paeture 1200' X 800' 
Emergency Excellent 
Emergency Good 

Florence Emergency Balloon Field 
Emergency 3060' X 2648' 
F.mergency l-arge, good 
Emerg<>ncy 
Emergency 1200' X 1500' 

NEVADA (NA) 
Emergency 
Emergency 

Lake Bed Emergency 10560' X 7920'; 
Good 

Emergency 
Lake Bed Emergency 

Emergency 2000' X 350' 
Emergency 

NEW HAMPSHIRE (NH) 

Drill Grounds 
Halton's Meadow 

NEW JERSEY (NJ) 
Asbury Park Aviation 
Atlantic City Country Club 
Army and Navy Balloon 

Base 
Curtilll! Flying Field 

Coogk 

Emergency 700' X 1000' 
Emergency 

Emergency 1200' X 600' 
Emergency 

Emergency Building 
Emergency 3600' X 420()' 
Emerge11cy 

Original from 
UNIVERSITY Of MICHIGAN 



., .. ., . ., 
v-~ 

.Yo. 

L·8 
\ ' -37 

N-19 

)\.7 
Y·33 
\'·22 
Y-43 

Y-76 

Y·l 
Y·i I 

N-41 

Y·97 

Y-19 
Y·32 

AtRCRJ.FT YEAR BooK 

City Na,me of F'ield TYI'• 
NEW MEXICO (nl) 

Albuquerque 
<:hapellc Emergency 
Carlsbad Emergency 
Clayton Emergency 
Columbus Emer~J:cncy 

Des Moines Emer~:cncy 

Oallup Emergency 
J.ae Y~aa Emergf'ncy 
Deming Drill Ground& Emergency 
Lordoburg Permanent. 
Onava Emergency 
Optimo Emergency 
Santa Fe Emergency 
Shoemaker Emergency 
Tucumcari Emergency 
Wagon llfound Emergency 

:l>"EW YORK 
(N =Western half of State) 
(Y=Eaatern ball of State) 

Au Sable Forks Emergency 
Jlabylon, L. I. H. ,J. Damm Emergency 
Binghamton De Forest Str<'<!t Emergency 
Birdsell E mergency 

Brooklyn Parade Ground Ernergency 
Buffalo (.;ranberry Lake Emergency 
Coney Island Emergency 
Dunkirk Emerg<'ncy 
Glen Falls Emergency 
Goshen Emergt·ncy 

Ithaca Thoma• Morse J+:mcrgt!ncy 
J ay Em<'rg('I1CY 

Keese,· ill(' Em"rgt•nt•y 
J.ih<'rly EmerS!cney 
Little Fall• Smith's Field Em(>rg<'nry 

T..ow,·i ltc Emergen('y 
]\filler ton Emcr,q<•ncy 
)f.mtHHk Point Emtrs;!rnry 
New York City C:allatin No. I RmClrS-:"t'IH'Y 
Oneida Oneida Aviation F.mrrgt•ncy 
Orchard Emc-r~~nr~· 

Oswe,::o Emerg<.>nl'Y 
Pier~~ Fi•ld Em<'rgl•nry 
Ph•tt•hnrj( Platt sburg Barracks Emergt•ncy 
Plum hlond 
Por t .T,~r\"iR 

) 10n~hkcrp~o~ic 

Emerg(•nry 
C'udrlehecke Emergency 
Poughkeepsie Race Track Emergcn(·y 

Coogk Original from 
UNIVERSITY Of MICHIGAN 

• 

Remarks 

Flying School 

1200' x GOO' 
300 ' X 1200' 
600' X 1800' 

1200' X 120' 

iOO' X liOO' 
7001 x iOO'; Ex· 

cellcnt 

I SOO' x 350' 

300' X 60' 

Good 

GOO' X 500' 
ooo· :~: lW 



APPENDIX 

No. City Name of Field 
Pulaski 

N·34 Rochester 

Y·93 Raranac Lake 
Y·63 Schonectady 

SheeJishoad RayMotordrome 
Sil\'er Cr~k 

Y·55 Syroeuse Bethka 
¥ ·12 Tarrytown 

Union 
\"·i4 Utira Utiea Aviation 
Y·54 Wat.rloo Thomas 
N·6 Weatfteld 
Y·6 Yonkers Yonkrro Golf Firlrl 

NORTH CAROLINA 
Fayette\"~ lle 
Ooldshoro Race Track 

Greensboro 
Hobgood 
Hoffman 
Pinehuret Golf links: Rare track 
Raleigh 
\\"eldon 
Wilmington Country Cluh 
Winoton·Salem 

NORTH DAKOTA 
14 Bismarck Reeenatioo 
11 Dickinson 

Eagles Neat 
Eldridge 

18 Fargo 
Fort Benj . 

Harrison 

Fort Lincoln 

13 Olen l"llin 
28 Gruud Forks 

Hobart 
15 Jame-etown 

.Judson 
I! ~landan 

Sedalia 
Sima 
Sunny 
Sweet Briar 

16 Valley City 

Coogk 

323 

Type Rcmar~~~ 

Emtrgrm('y 
Municipal 1800' X 1800'; 

in preparation 
Emergt>nry 
Emer~teney In Preparation 
Emergency 
Emergrnry 
Emergency 1200" X 400' 
Emergeney 
F:mergt"nry 
Emergency I fiOO' x 900' 
F.mer~<'nry GOO' x 600' 
Emer~rney 

EmerJ:!t~-nc::y 300' X 75' 

(NC) 
EmergC'ncy Large 
Emer;:trnc·y ISO' x 750' 
Emerg<'ncv 150' X 600' 
Emtrsttonc·y 
F.merg"nry 2400' X 1800' 
EmerA:t;>nry 
r:mergenry 
Emerg("nC::y •;;oo· x 750' 
Emergc.•m·y 750' X 150' 
Emergency i5' X 1350' 
Emergency 35 acres 

(ND) 
Go,·unment 
Emergency 
Emers.:<·nry 
Emergency 
Emerg(!ncy 3060' X 3960' 

Emergt•ncy Army Post 
Emergt•m·y Army Post, 

abandoned 
Emergenc·y 
Emergency 2000' X 3000' 
Emerg£'ncy 
Emergency 
E merl(ency 
Emt>r~t·nc·y 
Emergency 
Emergency 
Emergency 
Emergency 
Emerjlency 

Original from 
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No. City 

126 Akron 
142 Bowling Green 

Cedar Point 
1 Cincinnati 

127 Cleveland 
49 Columbus 
66 Coshocton 
89 Lima 

101 !If a nolle ld 
Minerva 

58 Newark 
New London 

63 Piqua 
154 Sandusky 
168 Toledo 

Ada 
Ardmor~ 

Atoka 
Blackwell 
lllanchard 
Bristow 
Chandler 
Chattanooga 
Cheyenne 
Chickasha 
Clarimore 
Clc,·cland 
Clinton 
Cordell 

Cranfield 
Cushing 
Devol 
Drumr ight 
Duncan 
Durant 
Elk City 
Enid 

Fain·iew 
Fredrick 
Guthrie 
Hartshorne 
Henneaay 

AIRCRArr YEAR BooK 

Name of Field Type 
OHIO (0) 

Portage Country Club Emtrgtn~y 

Emergency 
Emerg~ncy 

PhO<'nix Country Club Emergency 
Hamilton Country Club Emergency 
Cleveland Aero Club Emerg~ncy 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emer::;!rncy 
Emers:en~y 

Emerl(ency 
Emergency 

Bay View Yacht Club Emtrgency 

OKJ,AHO~IA <OK) 
Xorr's ~Ieadow Emergency 

Em<'r,:rn<'y 
Emergency 

Ra<'<' Track Emergency 
Oa vis Field Emergency 

Emergency 
Rifle Range Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

Moelander Emergency 

Emergency 
Emergency 
Emergency 

Cook's Aviation Emergency 
Emergency 
Emergency 

Race Track 
Dargue 

Emtrgency 
Race Track Emergency 

Emergency 
Curtis Farm Emergency 

Emergency 
Emergency 

Coogk Original from 
UNIVERSITY Of MICHIGAN 

Rtmorka 

1200' X 1800' 
450' X 1500' 
1400' x ROO' 
1800' x I ROO' 
1400'" 1400' 
2100' x two· 

1200' X 1500' 

300' X 1000' 
100 acres 

450' X 1~50' 

) 000' X 500' 

1800' X 750' 

000' X 1200' 

l4 mile track 
1200' X 200' 
700' X 250' 
% mile x 'A 
mile 

000' X 300' 

'!, mile 
175 ydo. aq. 

800' X 1000' 
450' X 1350' 

32 acres 
IOOO'x 600' 
600' X 900' 



No. Oily 
Henryetta 

Hobart 

Holdenville 
Hugo 
Kingfloher 
Lexington 
McAleeter 
lllrLoud 
Macomb 

APPENDIX 

No.me of Field 
West Henryetta Field 

Raymond Goodson 
Lan<ling 

Race Track 

Fair Ground 
McCray 

lllangum Bogge 
Marlow 
l\lountain Park 
Jlluskoj:re Fair Ground& 
Newkirk \\"ard's Pasture 
Norman Smith Pasture 
Nowata. 
Oklahoma City A\·iation Field 

Westwood 
Okmulgee 
Pauls Valley 
Pawnee 
Ponca City 
Praguo 
Purcell 
Rep ley 
Sapulpa 
Slaawnee· 
Shawnee 
Stillwater 
Stroud 
Tishomingo 

Tulea 

Vinita 
Walter 
Watonga 
Waurika 
Wayonko. 
Woodward 

Albany 
Ashland 
Arlington 
Columbia River 

Ruaeell 

Ball Park 

Santa Fe 
College 

Fair Grounds 

Curti•• S. W. Airplane 
Co. 

OREGO~ (ORE) 
Seth T. French 

(Mouth of) Naval Air Sta. 

Coogk 

Type Remorko 
80 arres 

Emergency 2640' x 1320" 

Emergency 4000' x 600' 
Emergency 1320' x 1320' 
Emergency 
Emergency 225' x 900' 
Emergency 
Emergenry 
Emerjlency 600' X I oo· 
Emergency 1200' x 1200' 
Emergency 300' x 600' 
Emergency 
Emergency D.SO' x 225' 
Emergency 18Q0' x 800' 
Emergency I r,o acres 
Emer{leney 2500' x 1500' 
Emergency 
Emergenrt 1200' x 450' 
Em.rgenry 1000' x 1500' 
Emergency Good 
Emergency 100 Acree 
Emergency 600' x 600' 

1200' X 1200" 
Emngency 
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Emergency 50 acres 
Emergency 800' x 300' 
Em<rgency 
Emergency 750' x 1320' 
Emergency 180 acres 
Emergency 1200' x 1500' 
Emergency 
Emergency 400' x 1000'; 

race trark 

Comm<rcial 1800' x 2300' 
Emergency I 800' long 
Emergency 2400' x 1800' 
Emergency 
Emergency 
Emergency 300' x 150' 
Emergency 1000' x 300' 

Emergency 1400' x 1400' 
Emergency 
Emergency 800' x 1800' 

Government Projected 

Original from 
UNIVERSITY Of MICHIGAN 



326 

?io. 

58 

37 
141 
142 
125 

20 
53 
R~ 

57 
60 
50 

51 

40 

11 
40 

130 
20 

163 

16 

IZ 

AlRCRAPI' Y £All Boo It 

rity .\"cr M.f' of Pield Type 
OltEGON !ORE) !C010Iito11ed ) 

Cott&j!e Gro•·c F:mngency 
Dallao Lac•r•ol• l..anding Jo:mnJltnr~· 

C'on·alli& F:mergenr y 
E~ene F.uJCene l.anding Jo:mt>rgtnc.·y 

Grant's Paoo Grant'• Pa .. Aviation f:mf'TJE'f'D<"Y 
Grenada l:mer~f'nry 

lm~ler fo:mPTJ!f'Df'Y 
Medford Jo:mrrgt"nry 
Penl•ton F:rnugrn("~' 

Portland F:aotmorrland F.mer~rem:~· 

ROMburg Emorgonry 
Ralem Emugency 
The Dalleo Emt•rgency 

PE.-.NSYLVAXIA ( I') 

Altoona Drh•ing l'ark and }'air 
Grounds Emtrgoncy 

Chester Emergency 
Cl .. rfield Ra..., Track Emtrl<ency 
Du lloio &aver llea dowo F:ml'rJ!f'ney 
F..aston f-:ml"rJilf'DCY 
Jo:n•rt"tt t: mergency 
C:rttyP.1mrg 1-:mergency 
][,lrril"lmrg Jo:mergency 
JohnHtown fo~mugenry 
Huntingdon EmerJ:enry 
l.t•hanon F.m•rgeney 
Lewistow·n RAce Track Emergoncy 
Ligonier F.mergenry 
Middletown Go'trnment 
lllilford F.merj!en<y 
Mount Union Emergen<'y 
Penllyn Penllyn Polo Emcr,.:ten('Y 
Philadelphia ~pcetlway Flying Emrr,:enry 
l'hilado•lphia Oovernment 
PitbllllrRh Emcrgrn«y 
R<'8.ding F.mergency 
ltndrins:- ~pringa F.mer~rnry 
& ran ton 
Stroudsburg 
t:niontown 
WilkeoBar rc 

Apponaug 
Bradford 
Collingwood 
Eaat Greenwich 

Clark's Summit l lunicipal 
Emergt•nt~y 

Race Track F.mergeney 
Suburhon Park Emergency 

RHODE ISL.A.._D (Rl) 

Race Track 

F.mergency 
Emergency 
Emergency 
Emergency 

Onomal from 
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R-orh 

450' X 890' 

1500' X 21l00': 
Good 

OGO' x 21l~O· 

2000' X 2500' 

ooo· x 2000' 
1500· x ~oo· 

soo· x 1500' 

Half·mllo t ra•·k 

On•·half milf' 
4;,0• X )200' 
I ROO' x ROll' 
21100' X 1000' 

2000' X 2000' 

)200' X 1:?00' 

2100' X 600' 
~oo· x 1200' 
1000' X 300' 

Golf Cour10 
1500' X )600' 
12oo· x ooo· 

One m ilo 

Good 



No. City 
2 1'\arragan .. tt 

Bay 
7 Ne,.•port 

27 Pro,•idtn<-.. 
Shannock 
Slocum 
Wted Ri,•er 

Junction 
42 Woon110<ket 

APPENDIX 

lf a me of Field 

Naval Air StatioD 
Polo Club 
Race Track 

Type Hemorb 

GovernmeDt Projected 
l':mergency 
Emtrgency Good 
F.mugency 
Emtrgency 
Emergency 

Race Track F.mt rgtncy 300' x 1200' 
SOUTH CAROLINA !SC) 
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Aiken Race Track Emcrgency One mile 
Emergency 
Emergency 

Sumter 
Bamber~ 

Tillman 
Dennotu,•ille Bennettsville Flying 

Camden 
Camp Jarkoon 
Charl••ton 
Charle•ton 
Chcoterflrld 
Columbia 
Char Ieaton 

54 Abcrdren 
40 Rcdflt•ld 
24 Sioux Fall• 

F.mrrson 
CharJ .. ton C'ountry Club 
Xa,·ol Air Station 

Hampton Pnrk 
SOl'TII 0 .\KOTA 

J.yonfll 

I I'D) 

F:mrrgenry 
Emergency 1800' x 525'; 

lreha ped 
Emcrgtnr)' 
C:o\·ernmrnt 
F.mrrgcnry Golf Club 
Go,•crnment Projected 
F.mergency 
F.merj(ency 
F.me.·geney 

F.merj(ency 
Emrrjtency 
F.mergeney 

400' X 500' 
500' X 1000' 

PHII.li' PIXE ISLAXDS (PI ) 
Cavite Naval Air Station 
Camp Stotach· 

berg 
Fort l\IHJo 
ParaDque 

Qo,·ernment Projected 

Co,·emment 
Qo,·ernment. 
Oo,·tmmtnt 

TENXESSEE (TNJ 
Alexandria 
Chattanooga 
Davia 
F'ayettrvillo 
Huntington 
Huntington 
J achon 
Knonillc 
Knoxville 
Lexington 
Memphis 

Naahville 

CherokPc Country Club 
Race Track 

No. llfemphie Drh·ing 
Park 

Old Country Club 

Coogh:: 

•:mergency I 000 x 5500' 
Emergency 
Emergency 
Emergency I 07 acres 
Emergency 1500' x 3000' 
F:mergency 1200' x 1000' 
F:mergency 2000' x 2000' 
F.mergeney Half-mile tra"k 
•:mergency '/2 mile 
F.mergency 

Emerg•nry I mile R•r• 
Track: (;ood 

F.n1er~tnc-~· 1000' x ~ooo· 

Ong1nal from 
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No. City Name of Field Type Remark• 
TEI\'NESSEE (TN) (Conlit~utd) 

Nashville 
Nashville 

Somerville 
Sugar Tree 
Union City 
Woodbury 

E. L . Hampton 
Reedy 

Race Track 

Emergency 2000' x 4000' 
Emergency 82 acres (Mr. 

Buoh) 
Emergency I 000' x 3000' 
Emergency 
Emergency I 050' x 225' 
Emergency 500' x 2000' 

TEXAS (TX) 

Abott 
Alpine 

Austin 
Ban tow 
Beaumont 

Beeville 

Belchenille 
Bench ley 
Big Springa 

Bon ban 
Bowie 
Drown wood 
Bryan 
Cactus 
Cameron 
Canadian 
Childre88 
Chillicothe 
Cioco 
Clarendon 

Penn 

College Station 

Race Track 

Corpus Christie Ft. Scully 
Cotulla 
Crowell 
Cuero 
Danbury 
Dt'ctur 
Del Rio 
Deniaon 

Deademona S. E. Davia' Farm 

Coogk 

Emergency 
Emergency Yery good ; 

quadrant 
ahaped 

Emergency 
Emergency Fairly good 
Emergency 500' x 000'; V. 

mile weat of 
the heart of 
city 

Emergency Exceptionally 
fine field 

Emergency Very amooth 
Emergency 
Emergency Marked by 

white circle 
Emergency 
Emergency 
Emergency 
Emergency 1000' x 1500' 
Emergency L·ahaped 
Emergency 3000' x 8000' 
Emergency 
};mergency 
Emergency Excellent 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency Field marked 

with a pile of 
white waahed 
rocka 

Emergency 1200 yda. aq 

Original from 
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No. Oily Nome of Field 
F..agle L&ke 
Electra 
El P:l80 Ft. Bliee Parade Ground 
•·airbanka 
Flatonia 
Ft. Clark Parade Ground 
Ft. Stockton Drill and Parade Ground 
Fredericksburg 
Gaineville 
Galveston Ft. Crockett Parade 

Grounde 
Giddings 
Haekell 
Hempstead 
Henrietta 
Hollie 
Hondo 

Hot Wella 
Hunteville 
Iowa Park 
Jolly 
Katy 
Laredo 
Leaque City 
T.exington 
I.iberty 
Lubbock 
McKinney 
Marathon 
Marfa 
Marlin 
Marshall 
Momard 
Memphis 
Midland 
Milford 
Mineola 
Moulton 

New Boeton 
Newca.otle 
Nocona 
Odessa 
0Z()na 

Paleetine 

Coogk 
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Type Remorka 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency Rectangular 

Emergency 
Emergency 
Emergency Good 
Emergency Very good 
Emergency 
Emergency 
Emergency 1200' X 800' ; 

Very good 
Emergency 
Emergency 4000' X 1000' 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 1600' X 600' 
Emergency 
Emergency 
Emergency 
Emcrgeney 
Emergency 
Emergency 
Emergency 1200' X 500' 
Emergency Cotton Patch 
Emergency 
Emergency Marked 
Emergency 
Emergency Excellent pae· 

ture 
Emergency Very excellent 
Emergency 
Emergency 
Emergency 
Emergency Excellent; 

2000' X !50()' 

Emergency 460' X 4000'; 
Rectangular 

Original from 
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No. City 

Paris 
Pearland 
Pecaee·2 
Port Arthur 

Quannab 
Ringold 
St. Joe 
Saltillo 
San Anl(elo 
San Antonio 

San Jllarcoe 
Seymour 
Sherman 
Shumld 
Sierra Blanca 

AIRCRAi"r Y&AR BooK 

.\"ame of #'ield Ty~ 

TEXAS (TX) IOO!tlint~ed) 

Bmergenoy 

Naval Air Slalion 

Penrooe B. Metcalfe 
Brookt 

Emergency 
Emergeney 
Emergenoy Navy Balloon 

Fld. 
Emergenry 
Emergency 
Emergency 
Emergenoy 
Emergenoy 2500' x 2500" 
Government Army Balloon 

Emergency 
Emergency 
Emergency 
Emergency 

Fld. 

South Houston San Leon 
Emergency Unlimit<'d space 
Emergency Near Ellington 

Spofl'ard 
Stanford 
Stanton 

Fld. 
Emergency Very good 
Emergency 

Sulphur Springa 
Sweetwater 

Emergency Excellent 
Emergency 200 acrea 
Emergency 320 Acres ; 

Temple 
Texarkana 
Te.urkana 
Texline 
Thorndale 
Toyah 
Tyler 
Uvalie 

Van Horne 
Vernon 
Victoria 
\\·a.-.hhurn 
Waxahachie 
Wellington 
Wharton 
Whitesboro 

U-46 Salt Lake City 
U·52 Ogden 
U-64 Salduro 

2 Dennington 

Country Club 

Rectangular in 
obape 

Emergency 
Emergency 50 acres 
Emergency 75 acres 
Emerg<•ney 
Emergency 
Emerg~ney 

Emergency 'h mile track 
Emerg<•noy 1000' long; L · 

Emergency 
Emergcnoy 

aha pod 

Emergency 2a00' x 2500' 
Emergency Large 
Emergency 
Emergency 
Emergency 
Emergency 

UTAH (U) 

Coogk 

Emergency 
Emergency 
Emergtn<>y 
Emergeney 

Original from 
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ll'o. City 

2 Bennington 
52 Montpelier 
17 Windaor 

Blacklburg 
4 Franklin 

8 Lawrenceville 
37 J.ynthburg 
22 Norfolk 

Oldfield 
29 Petersburg 

41 Richmond 

Rive.rton 
Sandy Point 

10 Suffolk 
Urbana 

3!1 \Villiamoburg 

Yorktown 

Barnum 
Day City 

27 Boacobel 
Dyrda Creek 
Cochrane 
Crooo Plains 
De Sot.a 
Diamond Blufl' 
Ferryville 
Hager City 

Johnson Creek 
29 Lakemills 

Lone Rock 
28 Madison 

Madden Rock 
Mazamanic 

33 Milwaukee 
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Name of Field Type Rem4rkt 
VERMONT (VT) 

Emergency 
Race Track Emergency 

Emergency 1800'" 400'; 
Marked " T " 

VIRGINIA (VA) 
Emergency 1600' ~ 700' 
Emergency Very good; 200 

x 300 yds. 
Emergency 

Y. M. C. A. Joland Emergency 700' X 150' 
Parade Grounds Emergency 

Emergency 
Emergency 1880' ~ROO'; 

Triangle 
Fair Ground& Emergency At Fulton, BUb-

urb of Rich· 
mond ; 2 mil~t 
by Y• mile 

Emergency 
Emergency 
Emorgenoy Good 
Emergency Good; 

250 X 450 yd. 
Emergency Good ; 

1800' X 500' 
Naval Air Station Go,·ernment Naval Balloon 

Fld. 
WISCONSIN ( \V) 

Emergency 
Emergency Good <fOBS 

country fld. 
Emergency 
Emergency 
Emergency Fairly good 
Emergency Good 
Emergency 
Emerj!cncy 
Emergency 
Emergency Good croao 

country field 
Emergency Good 
Emergency 
Emergency Good 
Emergency 
Emergency Good 
Emergency Fairly good 

Milwaukee Country Club Emergency Fair 

Coogk Original from 
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'll'o. Cily 

Milwaukee 
North Croea 

31 Ooonomowoe 
Pepin 
P urdy 
Quincy 
Spring GreeD 
Stockholm 

22 Waukeaha 

Wau.keahe. 

~llingb&m 
Chehalis 

Elleoaburg 

Oreenacrea 
Irvin 
ltlilhrood 
Opportunity 
Parkwater 
Paaco 
Ritzville 
Seattle 
Tacoma. 

Walla Walla 
Yakima. 

Cheyenne 

Green River 
Rawlioa 

Tampico 

Vera. Crw: 

Type Rem4rk• ll'amt of Field 
WISCONSIN (W) 

Milwe.u.kee Air Port 
( COtltiftUcd) 

WASHINGTON (WSB ) 

Emergency Exeelleot 
Emergency 
Emergency Good 
Emergency E xcellent 
Emergency Fairly good 
Emergency Good 
Emugeory Excellent 
Emergency Good 
Emergency Large lid. ..at 

of city 
Emergt'lley Large L-ahaped 

one mile wNt 
of city; 
excellent 

Muoicipe.l Golf Linka Emerg•ncy 

Municipal Golf Linka 
Speedway 

WYOMING (WY ) 
Ft. D. A. Ruaaell 

MEXICO ( MX) 

Salina& Caraco Oil Fld. 

Emergency 

Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

Good 
2000' X 2000' 

Good 
1600' X )8()0' 

Good 
Good 
Good 
Good 
Good 
1500' X 4000' 
1000' X 2000' 
260' X 2500 
Oval enclooed 

by 7 mile 
track 

Emergency 4000 x 3000' 
Emergency 2000' x 2500' 

Government 600 yde. x 700 
ydt. 

Emergency 
Emergency 

Emergency 2% milea by 8 
miles; eouth 
of Tampico; 
fairly good 

Emergency 
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XV 
AIRCRAFT INSURANCE 

333 

Tbrouj~h the failurf of the Unitfd States Government to formulate a definite 
policy with regard to aeronautical development, the eetabliabment of landing 
flelda, the inapection of aircraft, and the licensing of piloto, the writing of air· 
craft insurance in this country bae been very aeriouely embarraeeed. 

At the present the following kinda of inaurance are written: 
Fire (Floater form) ; 
Collision (Meaning damage to plane) ; 
Liability I Meaning injury to individuals other than pasaengera); 
Property Damage (Meaning damage to property other than the plane); 
Life and Accident Inaurance for paaaengers in aircraft, covering apeciftc fligbte. 

Tbe above forma of insurance are written by two classes of companies; one 
group known aa casualty companiee and the other aa fire companies. There are 
seven American companiea in the ao-called fire group writing varioua forma of 
aviation inauranc(ll, and two in the casualty ~roup. One of the caRualty com­
panies ia in position to write what is called full coveral(e, covering fire, colliBion, 
property dama11e and public liability, also accident and life insurance. 

Writers of aircraft insurance are of the opinion that a fair system of rates and 
an adequate extension of insurance prott'Ction can not he hrousrht about until 
the Federal Government accepts the responsibility with whieh it is confronted by 
proper supervioion of pilots, estab!ishm<'nt of adequate landing fields, elimina­
tion of stunt flying for O'hibition purposes, and concentration of aeronauticai 
activities under one department of the Government in Washington. 
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